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Compiled by Ivanova. O. V. (Units 3, 4),
Kudinova Yu. S. (Units 2, 5), Lengutina S. Ya (Unit 1)

MODULE |
Aircraft Faculty

Unit 1l

Before you read

1.1. Answer the questions:

1. What is the name of the faculty you study at?

2. Why have you chosen this faculty?

3. What do you know about your future profession?

4. Do you know what specialities your faculty provides?

5. What do you know about your faculty? Share the information with
your group mates.

1.2. Read the text

AIRCRAFT FACULTY

Aviation industry and space engineering are the most advanced and ra-
pidly developing branches of national economy. Modern aircraft have great
flight speeds, maneuverability, reliability, comfort and ecological safety.
Only advanced countries can produce aircraft of high competitive capacity.
Russia is one of these countries. All advantages of aircraft become possible
if their creators-scientists, engineers, technicians and workers are well edu-
cated and skilled.

The Aircraft Faculty of Novosibirsk State Technical University was set
up in 1956 to meet the needs for highly qualified specialists in the sphere of
designing and manufacturing aircraft and systems. It trains engineers, re-
searchers and scholars who will be able to apply the latest achievements of
aerospace and military technologies in all branches of national economy.

Students are given fundamental theoretical training and practical skills
in a wide range of major engineering subjects. Special attention is devoted
to bringing up new generations of researchers. The main goal of the aca-
demic staff is not only to give students the knowledge and skills necessary
for their professional careers of engineers but to develop their talents of ge-
nerating new ideas.



The academic staff of the Faculty make a great contribution to the de-
velopment of aerospace engineering bringing fame and high reputation to
the faculty. The Aircraft Faculty of NSTU is famous in the world for its
achievements in science and technology as well as a high quality of training.
Young people from many countries prefer to get education at this Faculty.

The Faculty has a great number of well-equipped laboratories with a
complete range of instruments and machines for specialized courses, com-
puter classes equipped with up-to-date personal computers having an access
to the Internet.

During the period of studies students undergo their practical training in
specialized laboratories at the Institutes of the Siberian Division of Russian
Academy of Sciences and leading aviation institutions and plants of Novo-
sibirsk. Students may enrich their knowledge and better prepare for profes-
sional and research work in the Student’s Design Office set up at the Facul-
ty.

The Faculty awards Bachelor’s, Engineer’s and Master’s degrees. Gra-
duates may prefer to undertake a Postgraduate programme of study leading
to a higher degree.

The students of the Faculty may major in any of the following areas:

1) Airplane and helicopter construction

2) Life-support systems

3) Aero hydrodynamics

4) Dynamics and strength of machines

5) Mechanical equipment of aircraft

6) Destruction weapon and ammunition

7) Environmental protection systems

8) Manufacturing processes and production safety
9) Low temperature physics and engineering

10) Economics and management in aircraft construction

The graduates of the Aircraft Faculty work as engineers, designers and
technologists at aviation plants, design departments and research institutions
and occupy professional, technical and managerial positions in the local
administration, city council and federal government of the Russian Federa-
tion.

Vocabulary

1. aircraft — meraTenpHEIN ammapar, camoeT
2. aerospace — a’pOKOCMUIECKHI
3. ammunition — 6oenpumacer



. branch — orpacis
. competitive — KOHKYPEHTOCIIOCOOHBII
. City council — mapust, MyHUIIUTIATTATET
. designing — mpoektupoBanue
. design office — koHcTpyKTOpPCKOE OFOPO
. destruction weapon — cpezcTBa ImopakeHusI
10. dynamics — aquHamuKa
11. environmental protection systems — cucTema 3amuThl OKpYKaromei
cpebl
12. economics and management — 5KOHOMHKA U yIpaBJICHHE
13. enrich- o6oraTuth
14. flight — moxer
15. helicopter — Beproser
16. hydrodynamics — ruapoauHaMuka
17. life-support systems — cuctembl )KH3HEOOECIICUCHUSI
18. maneuverability — maneBpeHHOCTD
19. manufacturing process — TeXHOJIOTHYECKHiT poLiece
20. national economy — HapomHOe X035CTBO
21. reliability — magesxxHOCTE
22. safety — Ge3omacHOCTb
23. space engineering — KocMu4ecKast TEXHHKA
24. strength of machines — mpoYHOCTH JieTaTeNbHBIX ANNapaToB
25. scholar — y4ensrit
26. to meet the needs for — yaoBieTBOpuTh NOTPEOHOCTH B
27. up-to-date — coBpeMeHHBII
28. weapon — opyxue
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Comprehension

1.3. Answer the questions

1. What main features do modern aircraft possess?

2. Does Russia produce modern aircraft?

3. What is necessary for Russia to be among the countries capable of
producing aircraft of high competitive capacity?

4. When was the Aircraft Faculty of NSTU set up?

5. What specialists does the Aircraft Faculty train?

6. What knowledge and skills does the Faculty give its students?

7. Is the Faculty well-equipped? What is it equipped with?

8. Where do the students of the Faculty receive practical training?



9. What specialities does the Faculty provide?
10. What opportunities are there for the graduates of the Faculty?

Vocabulary development

1.4. Match English words to their Russian equivalents

. Speed

. maneuverability
. competitive

. design office

. division

. enrich

. helicopter

. life-support

. weapon

10. protection

OCOoONO OIS~ WN B

1.5. Make pairs of synonyms:

scholar
goal
rapidly
produce
up-to-date
undertake
safety
maneuver
capacity

CoNo~WNE

Grammar revision

1.6. Open the brackets using the verbs in the form of the Gerund or

Participle

1. Russia needs good specialists in the sphere (to design and manufac-

ture) aircraft.

a) KOHKYPEHTOCIIOCOOHBIH
b) koHcTpyKTOpCKOE OFOPO
C) OTIEIIEHIE
d) o6oratuTs
€) CKOpPOCTh
f) MaHeBpEeHHOCTD
0) 3ammuTa
h) opyxue
i) BepToseT
J) *xu3HEeobecneueHne

a) modern
b) quickly
c) manufacture
d) aim
e) scientist
f) security
g) to start doing
h) ability
i) move

2. The scholars (to work) at the faculty are famous in the world.

3. Computer classes are equipped with personal computers (to have) an

access to the Internet.

4. Our specialists possess the talent (to generate) new ideas.

5. The Faculty offers a program of study (to lead) to Candidate of

Science degree.



6. Russia is one of the countries capable (to produce) competitive air-
craft.
7. Students participate in research work (to bring) fame to their Faculty.
8. The Faculty pays special attention to (to bring up) new generations of
researchers.
Speaking
1.7. Make a presentation on “The Aircraft Faculty”

Unit 2

Before you read
2.1. Read the following international words:

academician [6,kadi'min] monoplane ['mondw,plewn]
aviation [,ewtetn ] modernization [modédnat’zein]
biplane ['bat,plen] maneuverable [md ‘nu:vorobl]
bomber ['boma ] legend [* led3ond]

parachute [ "pard ,Ju:t]
2.2. Match the words in A with their synonyms in B.

A B

1. invent B) project

2. construct b) soar

3. design c) build

4. glide d) drawing

5. type e) devise

6. sketch t) kind
2.3. Use the words from 2.2 in the sentences below, change the form if
necessary.

1) Scientists ...a test that shows who is mostly like to get the disease.

2) Leonardo da Vinci’s ... show an immensely intensive and inquiring
mind.

3) We are doing ...on pollution.

4) ...a square with the sides of 5 centimeters.

5) I don’t like that ... of thing.

6) She watched the dove ...above the trees.



2.4. Match the words in A with their Russian equivalents in B.

1. a number of a) ¢ TIOMOIIIBIO

2. about b) uepes, ckBo3b

3. until C) TOXe, TAKKE

4. by means of d) ¢ Tex mop

5. too close €) OKOJIO, MPHOIN3UTETHHO
6. through f) psan, HeckomBKO

7. also 0) moka (He)

8. 50 h) caumkom 61H3K0

9. since then i) Takum 0Opazom

10. before K) mo, mepen

2.5. Translate the following into Russian:
Man-flight, man-powered aircraft, man-made aircraft, fixed-wing glider,
powered airplane

2.6. Make the list of pioneers of aviation, then read the text and com-
plete your list.

PIONEERS OF AVIATION

The history of Man's achievement in flight goes back through centuries.
The first recorded attempt of flying in heavier-than-air craft is found in the
Greek legend of Daedalus and his son lcarus who succeeded in propelling
themselves through the air by means of wings attached to the body with
wax. But the experiment proved fatal to Icarus who flew too close to the
Sun, which melted the wax, the wings dropped off and he was drowned in
the sea.

In the 15th century the great Italian painter, scientist and engineer Leo-
nardo da Vinci began his investigations into the possibility of man-flight.
He designed the first men-powered aircraft and devised a fixed-wing glider
and a helicopter. He also invented the first prototype to the modern para-
chute. Leonardo constructed a number of models with which he experi-
mented. But his mathematical calculations, observations and sketches de-
monstrating his ideas on the possibility of soaring in the air came to light
only in the late 19th century.

Since then many experimenters tried to build and fly man-made aircraft.
But successes were random until in the 19th century a German scientist
O.Lilienthal designed and constructed several types of gliders. Between
1890 and 1895 he built and flew five monoplane fixed-wing gliders and two
biplane types. Actually Lilienthal made about 2.500 successful flights be-
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tween 1893 and 1896 becoming the greatest of the early pioneers of gliding
and so the father of heavier-than-air flight.

In December, 1903 the two brothers by the name of Wright made the
first successful controlled and powered flight. But the very first powered
airplane was designed and constructed by A.S.Mojaisky in 1884, 19 years
before the Wright brothers' flight.

Vocabulary development

2.8. Find in the text English equivalents for the following:

MOJIET YeNOBEKa; JeTaTelbHbBIH anmapar, IPUBOJUMBIA B JBHIKCHHE MYC-
KyJILHOH CHJION 4YeJoBeKa; IUTaHEp C HEMOABMKHBIM KPBUIOM; BEPTOJIET;
MapuTh B BO3AYXE; TNIAHUPOBATH; MOJICT HA JICTATSIIBHOM amiapare TshKenee
BO3/yXa; 00JICTaTh IUIaHEP; YIPABJIACMbIH MOJIET; MOTOPHBIH MOJIET (MOJIET
C JIBUTATEINIEM); CO3JIAaHHBINA YEIIOBEKOM JICTATEIBHBIN ammapar.

2.9. Make up possible word combinations.
A

B
1) controlled a) aircraft
2) fixed-wing b) speed
3) heavier-than-air ¢) planes
4) man-made d) glider
5) aero-hydrodynamic e) flight
6) screw f) craft
7) flight g) institute
8) all-metal h) giants
9) multiengined i) bombers
10) long-distance j) fighters
11) highly-maneuverable k) theory

12) high-speed
2.10. Match the words in A to the definitions in B

A B

1. investigation  a) suitable and likely to make smth. happen or succeed

2. grateful b) happening or chosen without any definite plan, aim,
or pattern

3. observation C) experience, endure

4. favourable d) the process of watching smth. or smb. carefully

5. undergo e) a careful search or examination in order to discover
facts, etc

6. random f) thankful for gifts, favours, etc

9



Comprehension

2.11. Answer the following questions on the text.

1 Where is the first recorded attempt of flying in heavier-than-air craft
found?

2. According to the legend, were the first experiments with the wings, suc-
cessful?

3. Who began first serious investigations into the possibility of man-flight?

4. What did Leonardo-da-Vinci design and invent?

5. When did his ideas on the possibility of soaring in the air come to light?

6. Who constructed several types of gliders?

7. How many successful flights did O.Lilienthal make between 1893 and
18967

8. Who made the first controlled and powered flight?

2.12. Mark each statement as T (True), F (False) or N (Not Mentioned).

1. Man’s first attempts in flying heavier-than-air aircraft were successful
from the very beginning.

2. The first serious investigations into the possibility of man-flight took
place in the 17" century.

3. Leonardo-da-Vinci devised only one thing: a fixed-wing glider.

4. Leonardo constructed 6 models with which he experimented.

5. Since then no more experiments were carried out to build and fly men-
made aircraft.

6. Lilienthal was the greatest of the early pioneers of gliding.

Grammar revision

2.13. Translate the sentences paying attention to the use of the Gerund.

1. Flying from Los-Angeles to Tokyo on board a new supersonic craft will
take two hours.

2. The only way of overcoming the great air resistance at high velocities is
flying higher.

3. In flowing over the aircraft’s surface the fuel cools its skin.

4. On taking off from the Earth the rocket must get as much acceleration as
possible to work up the necessary speed.

2.14. Fill in the blanks with prepositions where necessary.

1. At low speeds the engine can use turbines ___compressing the air before
mixing it with fuel in the combustion chamber.

2. Daedalus succeeded _ propelling himself through the air by means of
wings attached to the body with wax.
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3. The aircraft of this type will be capable__ flying_at five times above the
speed of the sound.

4. The first recorded attempt ___ flying in heavier-than-air craft is found in
the Greek legend.

5. __using supercomputers it is possible to avoid __ making mistakes in
extremely complicated computations

6. The Civil Aviation Council marked the beginning of the systematic work
creating Soviet Civil Aviation.

2.15. Translate into English:

1. B 15 Beke UTanbIHCKUN XyIOOKHUK U ydyeHbI Jleonapno na Bunuum
Hayvajl U3y4aTh BO3MOKHOCTB ITOJIETA YEIOBEKA.

2. OH crpoeKTHpOBaj IMEPBHIN JIETATENBHBINA amapar, IPUBOJAUMEIA B
JOBIDKEHHE MYCKYJIBHOM CHJIOM 4eJOBeKa, a TakXke M300pes IUIaHep C He-
IMOJABUKHBIM KPBIJIOM U BEPTOJICT.

3. Mokaiickuii ObIT IEPBBIM, KTO CIIPOCKTUPOBAI U TTOCTPOUII CAMOJIET
C CHJIOBBIM ABHUI'aTCIJICM.

4. J1yis CTpOUTENbCTBA CaMOJISTOB B Iapckoii Poccuu He ObUIO crienua-
JTU3UPOBAHHON MPOMBIIIIICHHON 0a3bl.

5. B 1918 mpaBurensctBo opranuzoBano Muctutryr Aspo-Iuapoamnna-
MukH Bo miaBe ¢ H.JKykoBckum.

6. H.O)KykoBCKOTO MOXHO CUHMTaTh OCHOBOIOJIO)KHUKOM COBPEMEHHOM
a’poIMHAMUKHU OJaroiapsi ero U3BECTHOM TEOPUH Kphljla caMolieTa U rped-
Horo BuHTa.(The wing and the screw theory)

Speaking

2.16. Make a report on ”The Development of aviation”

Unit 3

Before you read

3.1. Discuss in pairs:
What should be taken into account while designing modern aircraft
structures?

3.2. Read the text and check your answers.

11



MODERN TRENDS IN DESIGN OF AIRCRAFT STRUCTURES

Modern aircrafts must undergo severe conditions such as differences in
atmospheric pressure and temperature, or heavy structural load applied upon
vehicle components. The current generations of civil transport aircraft were
designed for at least 20 to 25 years and up to 90,000 flights. Consequently,
they are usually products of complex synthesis of various technologies and
sciences, including developing new design methods, preparing advanced
materials.

Future aircraft types are designed for the same goals, but structure with
higher fatigue life (endurance), higher damage tolerance capability and
higher corrosion resistance are required to minimize the maintenance costs
and to comply with the requirements of the operator and the enhanced air-
worthiness regulations.

During the design of aircraft structures several aspects have to be consi-
dered to reach sufficient static strength as well as sufficient fatigue and
damage tolerance behavior. The result of iterative calculations is an opti-
mized design regarding weight, costs and aircraft performance. An evalua-
tion of the strength, detailed design, and fabrication must show that a cata-
strophic failure due to fatigue, corrosion, or accidental damage, will be
avoided throughout the operational life of the airplane. The ultimate purpose
of the damage tolerance evaluation is the development of a recommended
structural inspection program considering probable damage locations, crack
initiation mechanisms, crack growth time histories and crack detectability.
The damage tolerance design principle comprises two categories which are
"single load path" and "multiple load path" structure. Single load path is
where the applied loads are eventually distributed through a single member
within an assembly, the failure of which would result in the loss of the
structural integrity of the component involved. Multiple load path is identi-
fied with redundant structures in which (with the failure of individual ele-
ments) the applied loads would be safely distributed to other load carrying
members.

Innovative materials research and engineering are essential to get the
high-strength, heat-resistant, lightweight structures required in advanced
subsonic and supersonic aircraft. General and specific research opportuni-
ties were determined for the civil aircraft industry using the HSCT (high-
speed civil transport) as a basis for analysis.

The designer of the craft must also consider the man-hours required to
supply and maintain the vehicle, as well as the training required for main-
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tenance crews. Maintenance costs and training are also considerations in the
design of civil aircraft. The length of runways and their load-bearing weight
may influence the proposed gross weight of the plane, the design of its
wings, and the configuration of its landing gear.

Vocabulary

. structures(3m.) — ycTpoiicTBa, anmaparsl
. fatigue — Tsoxénas pabora, ycTaaocTh
. comply with the requirements- co6toaath TpeboBaHUsI
. airworthiness — roqHoCTb K MoJaéTam
. load paths — myts Harpyxenus (Mex.)
. static strength — mpoYHOCTH MpH CTATHYECKON HATPY3KE
. damage tolerance behavior — pexwum paboThI IpU AOMYCTHMBIX TIOBPEIK-
JCHHUSIX
8. delectability — o6HapypysuTEIbHAS CTOCOOHOCTH
9. structural integrity — KOHCTpYKTHBHasI IIEJIOCTHOCTb
10. redundant structure — craTrCTHYECKH HEONPEAEIUMasi KOHCTPYKIIHS
11. load carrying member- MmexaHu3M, TOIBEPraeMblii Harpy3Ke
12. landing gear — mraccu

~NOoO ok, WN -

Vocabulary development

3.3. Choose the correct translation for the following phrases.

1) vehicle components

a)COCTaBHBIE MEXaHU3MBI b) neranu nerarenpHBIX anmapaToB
C)KOMITOHEHTHI MEXaHU3MOB d) neramsHas pa3paboTka

2) comply with the requirements
a)COOTBETCTBOBATh TpeOoBaHUsAM D) mpoTuBOpeunTH TpeOOBaHUSIM
C)corIacoBbIBaTh TpeOOBAHMUS d) cornamarecs ¢ TpebOBaHUAMU

3) crack initiation
a)IPOBaJl MHULIMATHUBEI b) ncrounuk npodaemsr
C) BO3HUKHOBEHHE TPEIIHHBI d) ycrpanenue nedexra

4) crack detectability

a) nedekr gperanu b) criocobHOCTE 0OHAPYKHUTH
MTOJIOMKY

C) MOJIOMKA B YCTPOHCTBE 00HapyxeHuss  d) crmocoOHOCTh HAXOAUTh YCT-
poiicTBa
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5) man-hours

a) 9achel paboTHI b) TpymoBsie pecypcbt
c)denoBeuecKuid (hakTop d) Tpymo3arparsr,

6) landing gear

a) maccu D) mmHbI

C) KOJIeco d) xabuHa.

Comprehension

3.4. Say whether the given statements are true or false. Correct the false
statements.
1. The period of operation of modern civil transport aircraft is about 50 years.

2.
3.
4. Structural inspection program can consider only probable damage loca-

5.

o

Costs are not taken into account while designing aircraft structures.
Fatigue, corrosion, accidental damage can cause a catastrophic failure.

tions.
Multiple load path is identified with redundant structures in which the
applied loads would be safely distributed to other load carrying mem-
bers.

. Traditional materials research and engineering is essential to achieve the

high-strength, heat-resistant, lightweight structures required in advanced
subsonic and supersonic aircraft.

. HSCT means high-speed civil trends.
. The length of runways may influence the proposed gross weight of the

plane.

Grammar revision

3.5. Put down the conditional sentences (1%, 2™, 3d type), using the giv-
en notes. Then translate the sentences you’ve made.

For example: be late for the conference -go by plane

If we are late for the conference, we will go by plane. ( Eciu nam He

XBaTUT BPEMEHH, MBI TTOJIETUM Ha CaMOJIETE.)

1.
2.

3.

consider a lot of aspects — design modern aircraft structures

want to avoid the failure — evaluate the strength, detailed design and
fabrication

use a single load path — the applied loads are eventually distributed
through a single member within an assembly
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4. carry out innovative materials research — get the high-strength, heat-
resistant and lightweight structures
5. want to maintain the vehicle properly — have a qualified technical staff

Speaking

3.6. Write a list of key words and phrases (15-20) to help you retell the
text “Modern Trends in Design of Aircraft Structures”.

Unit 4

4.1. Read the text and choose the sentence, conveying the main idea of

the text.

1. Composite materials are very expensive and that is why they are seldom
applied in modern aircraft construction.

2. Composite material consists of two or more separate components and the
most widely used composite material in tactical aircraft is a carbon fi-
bre/epoxy mix.

3. A lot of commercial firms and enterprises carry out researches into new
types of alloys for aircraft construction.

COMPOSITE MATERIALS IN THE CONSTRUCTION
OF MODERN AIRCRAFT

One of the important applications of technological progress to modern
aircraft is the use of composite materials in their construction. Moulded into
an epoxy resin matrix, they have produced extremely tough and stable mate-
rials that are replacing aluminum and aluminum alloys.

Advances in technology have had an enormous impact on the shape,
performance, reliability and composition of modern aircraft and fly-by-wire
flight control systems (FCS). Propulsion systems also have improved and
advances in structural technology have influenced the way aircraft are de-
signed, produced and maintained.

Until the late 1960s, almost all tactical aircraft were composed primarily
of aluminum and its alloys. High-speed aircraft used a sizeable amount of
titanium, but high cost and the demanding production requirements of this
material limited it to moderately high temperature applications. Consequent-
ly the latest tactical aircraft incorporate many non-metallic composite mate-
rials. Sixteen per cent of the structural weight of the Boeing F/A-18E/F and
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Lockheed F/A-22 are made up of about 20 per cent of composite material.
Future military aircraft such as the F-35 joint strike fighter are expected to
have a composite content of at least 35 per cent.

Composite material is made up of two or more separate components that
when combined result in property changes that differ from the original ma-
terials. Composites most widely used in combat aircraft are composed of
high-strength fibres of glass, boron, plastic or carbon that are embedded in
an epoxy resin matrix. The fibres have very high strength, a uniform struc-
ture and lack flaws. The epoxy resin bonds with the fibres in the curing
process to produce an extremely tough and stable material.

The most widely used composite material in tactical aircraft is a carbon
fibre/epoxy mix. Carbon epoxy has eclipsed boron-based composites be-
cause it is much cheaper to produce, easier to machine and drill, and can be
formed into complex shapes to produce structural members such as spars
and ribs. Other fibres typified by Dupont's Kevlar also are being used in
aircraft production. Kevlar is less dense than carbon fibres but has inferior
mechanical properties. It is used in pressure vessels, for ballistic protection
and as lightweight fibreglass non-structural parts.

Big advantage of composites is that they are relatively insensitive to
flaws. Fatigue testing of composite structures demonstrated their high resis-
tance to cracking and that fractures generally do not propagate. Composite
materials are very stable and so are not subject to corrosion as are metallic
structures. However, in the design process, careful attention must be paid to
composite/metal interaction because through galvanic action some metals
will corrode when in contact with carbon fibre/resin laminate.

However, composites do require new skills. Design, production and
quality-control personnel have had to adjust to the way they operate in order
to take full advantage of the potential of these materials and to produce it
economically. The computer has been a major ally in the move to compo-
sites. Computer-aided design (CAD) has made it much easier to develop
composite structures and to understand their relationship with other ele-
ments of an aircraft more thoroughly.

Composites have already had a major impact on military aircraft design
and manufacture concepts and also have been used extensively in the latest
generation of commercial aircraft. As this technology continues to expand
its applications metal aircraft and missiles will be seen as a throwback to an
earlier era. New techniques call for new skills and computer and materials
science now lead the way in aerodynamics. Just as metal planes replaced
wire and wood, designers are adjusting to the new realities and possibilities
available with computers and composite materials.
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Vocabulary

1. resin [ 'rezin] — cmoia, kKaHU(DOIH

2. fly-by-wire flight control systems — cuctembl AUCTaHIIMOHHOTO yIIpaBiie-
HUS TTONETAMU

. propulsion systems — nBmXuTEIbHAS CHCTEMa, CUIIOBAS YCTAaHOBKA

. embed — 3aznenbiBaTh, 3a1MBaTH

. Spar — (aBwuaIl.) JIOHXEPOH

. rib — (aBuarr.) HepBrOpa

. ally[*&lal] — npyr, mOMOIIHUK

~No o1k W

Vocabulary development
4.2. Choose the synonyms for the following words.

1. composite a) heavy, b) complex, ¢) expensive, d) similar;

2. tough a) flexible, b) light, ¢) innovative, d) strong;

3. maintain a) keep up, b) produce, c) control, d) operate;

4. bond a) connect, b) limit, ¢) divide, d) separate;

5. property a) shape, b) characteristic, ¢) material, d) element;

6. fatigue a) accident, b) conception, c) corrosion, d) exhaustion;
7. adjust a) find, b) apply, c) adapt, d) replace;

8. thoroughly a) entirely, b) partly, ¢) slightly, d) hardly.

4.3. Replace the Russian words with the appropriate English equiva-
lents.
allows fibres tough dense missile generation application expand

1. Ipumenenue of modern methods provides the high speed of the
manufacturing process.

2. To follow all the modern trends it is necessary to use extremely
npounvie materials.

3. Practically all materials used in production of such components are
cnjiaenl.

4. Synthetic eonokna is the integral part of high-strength structures.

5. Oxygen is quite a niommutit gas.

6. Guided paxema was detected by the air-raid system.

7. The latest nokonenue of military aircraft is aimed to protect the aeri-
al frontiers.

8. These technologies continue pazeusamuoca.
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Comprehension
4.4, Match the beginning of the sentence with its ending.

1.
2.
3.
4.
5.
6.
7.

b)...

f)...

They have produced extremely tough and stable materials. ..
Advances in structural technology have...

Until the late 1960s, almost all tactical aircraft...

Big advantage of composites is...

Computer-aided design (CAD) has made

Composites already have had a major impact...

Metal aircraft and missiles will be seen...

.. were composed primarily of aluminum and its alloys.
to develop composite structures. influenced the way.
.. that are replacing aluminum and aluminum alloys.

.. aircraft are designed, produced and maintained.

.. as a throwback to an earlier era it much easier...

that they are relatively insensitive to flaws.

... on military aircraft design.

4.5. Answer the questions.

1.

2
3.

~ O 01

9.

What has been changed in modern aircraft due to the advances in tech-
nology?

. What are the drawbacks of using titanium in high-speed aircraft?

Will the F-35 joint strike fighter have a composite content of at least 35
per cent or 20 per cent?

. Composite material is made up of more than three separate components,

isn’t it?

. What is Kevlar used for?
. Are composite materials stable?
. Why must careful attention be paid to composite/metal interaction in the

design process?

. How can design, production and quality-control personnel take full ad-

vantage of the potential of composite materials?
Composites haven’t been used extensively in the latest generation of air-
craft, have they?

10. What do new techniques call for?

Grammar revision

4.6. Name the types of the questions in the previous exercise (general,
disjunctive, alternative, special). Choose one sentence in the text and
write down four types of questions to it.
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4.7. Rewrite the sentences using the Reported Speech.
Example: “The article is not very informative,” he said. / He said that
the article was not very informative.

1.”We mould this material into different shapes,” the worker said.

2.”Read the instructions before you switch on the machine,” he said to me.
3. “The use of aluminum is not irrelevant now,” told us the production man-
ager.

4. “Are all modern models of commercial aircraft made of such materials?”
the passenger asked.

5. “High resistance to cracking is its main advantage,” the engineer ex-
plained to us.

6. “How does this mechanism function? “a student asked.

7. “Who is controlling all the process?” he wondered.

8.” Some metals will corrode when in contact with carbon fibre,” she said.

Speaking
4.8. Summarise the main ideas of the text.

Unit5

Before you read

5.1. Answer the following questions:
1) What aircraft manufacturers do you know?
2) Have you ever travelled by Airbus airliners?
Do they differ from the other ones? In what way?

5.2. Read the text and speak about innovative technologies that Airbus’
manufacturers used.

AIRBUS: PIONEERING LEADERSHIP

Airbus is one of the world’s leading aircraft manufacturers, and it con-
sistently captures approximately half or more of all orders for airliners with
more than 100 seats.

Over the past 40 years, Airbus has played a key role in the international
air transport industry’s evolution. Achievements such as improving manu-
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facturing techniques, developing global cooperation, and reducing avia-
tion’s environmental impact result from Airbus’ ability to understand mar-
ket and passenger expectations, and answer them with solutions that have
become world standards.

Airbus always has been forward-thinking, with the environmental im-
pact of its products high on the agenda. Their mission is to provide the air-
craft best suited to the market’s needs and to support these aircraft with the
highest quality of service. The Airbus product line comprises 14 aircraft
models, from the 100-seat single-aisle A318 jetliner to the 525-seat A380 —
which is the largest civil airliner in service. Reducing noise and fuel con-
sumption — and thus emissions — as well as managing the full lifecycle of its
aircraft all are major objectives.

At a time when others were concentrating on three- or four-engine air-
craft, Airbus entered the civil aviation scene by developing the first ever
widebody twin-engine, the A300B, in the 1970s. This aircraft featured low
fuel consumption, reduced external noise levels and highly efficient operat-
ing costs, as well as Category 3 landing technology, enhanced comfort and
containerized cargo.

In the early 1980s, Airbus improved the A300B with a new concept of
forward-facing crew cockpits — which reduced the crew to two pilots while
improving safety and introducing new standards for civil aircraft.

Next, it developed a shortened version of the A300: the A310. It was the
first commercial widebody to be certified for two-man crew operations from
the start, as well as the initial aircraft to use composites for primary struc-
ture components.

In the late 1980s, Airbus broke new ground again with the A320 —
which set standards for efficiency and cabin comfort, and introduced fly-by-
wire flight controls and side-stick controllers into civil aviation.

In the early 1990s, Airbus introduced ultra-efficient aircraft for the me-
dium- and long-range markets: the A330 and A340.

The recent introduction of Airbus’ 21% century flagship_A380 marked a
new era. It is not only setting new passenger comfort standards, the aircraft
is raising the bar for environmental standards with its low fuel consumption
and noise levels — as well as reduced CO2 and NOx emissions.

The A350 XWB will continue Airbus innovation, utilizing new technol-
ogies and advanced materials such as 53 per cent of CFRP (Carbon Fibre
Reinforced Plastic) while keeping the benefits of commonality.

Airbus made 483 deliveries in 2008, surpassing the previous year’s total
by 30. Its total number of aircraft provided to customers worldwide was
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above the 5,600 mark as of April 2009, with combined orders reaching more
than 9,200 single-aisle and widebody Airbus jetliners. It has also expanded
into the military transport aircraft sector.

Finally, Airbus revolutionized the industry by convincing European
partners to develop and manufacture aircraft components while assembling
the aircraft on a single production line.

To safeguard this technology leadership position and to ensure its global
competitiveness, Airbus relies on its ability to innovate and build the
world’s most efficient aircraft. Today, Airbus 2020 sets the path for a huge
R&T programme over the next 20 years, which will ensure that innovation
remains at the heart of Airbus development.

Comprehension

5.3. Divide the text into logically complete parts and match them to the
headings:

a) Objectives

b) The role in the international air transport industry’s evolution

c) Development

d) Future prospects

e) Deliveries

5.4. What do these numbers refer to?
100, 14, 30, 9200, 483, 525, 5600

5.5. Mark each statement as T (True), F (False) or N (Not Mentioned).

1) Airbus is one of the leading aircraft manufacturers in Russia.

2) Airbus has an ability to understand market and passenger expecta-
tions and offer a good solution.

3) Aerial tankers for in-flight refueling and transport missions are avail-
able in aircraft variants derived from the A310 and A330.

4) The largest civil airliner in service A380 has 500 seats.

5) The A310 was the first commercial widebody to be certified for two-
man crew operations.

6) To safeguard technology leadership position and to ensure its global
competitiveness, Airbus follows traditional methods without introducing
any new technologies
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Vocabulary development

5.6. Form the nouns by means of the suffix tion and translate them into
Russsian. Consult the dictionary if necessary.

1. evolve —
2. expect —
3. solve —
4. operate
5. introduce —
6. innovate —
7. consume —
8. cooperate —
5.7. Match the pairs of synonymes.
A B
1. enhanced a. cabin
2. utilize b. reinforced
3. commonality C. expectation
4. anticipation d. use
5. cockpit e. community
6. ensure f. secure
7. safeguard g. guarantee
8. approximately h. about

5.8. Match English words to their Russian equivalents.
MIPOKO(IO3EISKHBIA CABOSHHBIN JBHUTATelNb; HaTbHOBUIHBIN; CKa3aTh HO-
BOC CJIOBO; BBIMTH Ha apeHy TPa)<JIaHCKOH aBHAILMH; Y3KO(IO3ESDKHBIM
PEaKTUBHBIA CaMOJIET; BO3/ICWCTBHE HA OKPYKAIOIIYIO Cpefy, OOKOBast pyd-
Ka yIpaBJICHHUS.

5.9. Match the words in A to the definitions in B

A B
1. fly-by-wire a. the act of bringing goods, letters, etc. to a particular per-
son or place.
2.to capture  b. to include or show smth. as a special or important part of
smth.
3. flagship c. operated by electronic circuits rather than mechanical
rods

4.to feature  d. to get control of a place or object

5. delivery e. to be even better or greater than smb. or smth. else

6. to surpass  f. the best and most important product that a company owns
or produce
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Grammar revision

5.10. Translate the sentences paying attention to the use of the Infini-
tive. Define its function.

1. To support its growth, Airbus has developed a logistics system to
move components over Europe using the specially-designed cargo aircraft,
ships and road transportation vehicles.

2. Airbus continues to pioneer with the opening of the A320 Final As-
sembly Line China (FALC) in Tianjin last year, a clear sign of its innovative
approach to international cooperation.

3. Airbus has been built on its ability to draw on the best of Europe and
develop innovative products in anticipation of market needs.

4. Airbus’ vision for 2020 is to be a top-performing enterprise building
the world’s best aircraft for its customers.

5. Their mission is to provide the aircraft best suited to the market’s
needs and to support these aircraft with the highest quality of service.

6. To safeguard this technology leadership position and to ensure its
global competitiveness, Airbus relies on its ability to innovate and build
the world’s most efficient aircraft.
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Compiled by Kondratyeva O. I. (Units 2-4),
Serguntsova A. S. (Unit 1)

MODULE II

Faculty of Applied Mathematics
and Computer Science

Unit 1

Before you read

1.1. Answer the questions.

1. How many departments does the faculty of Applied Mathematics, Com-
puter and Information Science comprise?

2. When was this faculty founded?

3. What subjects do students study at this faculty?

4. What facilities does it provide students with?

1.2. Now you study at NSTU and in some years you will be a qualified
specialist. You have chosen to study at this faculty. What do you know
about your faculty?

1.3. Read the text.

THE FACULTY OF APPLIED MATHEMATICS,
COMPUTER AND INFORMATION SCIENCE

After completing school it was not an easy decision for some school
leavers to come to the Faculty of Applied Mathematics, Computer and In-
formation Science at the Novosibirsk State Technical University.

Admission to NSTU and to this faculty is open to all but it is more se-
lective than admission to some other faculties. But for many people this de-
cision does often prove to be a winning one. They successfully pass their
entrance exams and are enrolled.

Now they are in the first year of study and are very pleased that they
chose this faculty because mathematics, computer science and information
technologies are still a new and challenging area and the faculty has quite a
reputation for it. Besides, students are promised that the faculty would take
great care to ensure smooth transition from school to university.
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The faculty was set up in 1993 and at present comprises seven depart-
ments. The major are the Department of Applied Mathematics; Software
Systems and Databases; Parallel Computational Technologies; Computa-
tional Technologies.

The faculty offers Bachelor’s degree in applied mathematics and com-
puter science, Engineer’s degree in applied mathematics, and Master’s
degree in applied mathematics and computer science, mathematical model-
ing and computer software.

In accordance with the curriculum, students are given fundamental train-
ing in the field of up-to date computational and information technologies,
they acquire techniques of development and implementation of up-to-date
software, and skills in working and programming in different operational
environments, study algorithmic and databases languages.

The faculty courses are taught by the academic staff with a background
in pure and applied mathematics as well as in the computer science and in-
formation technologies. All the staff also combine teaching with research
work.

The range of subjects taught gives an opportunity to major in a wide va-
riety of directions, which are computer graphics; network information tech-
nologies; artificial intelligence systems; up-to-date technologies of comput-
er data analysis and optimal experimental design; computational methods
for solving problems of mathematical physics; application of mathematical
methods to finance and insurance.

The faculty has extensive facilities, that is, many modern computers,
fully equipped computer classrooms. They are supported and supplemented
by the University Network offering full Internet access to facilitate students
work and study.

Comprehension

1.4. Read the text and decide if the statements are true (T) or false (F).

1. The faculty was set up in 1992.

2. Admission to this faculty is not open to all people.

3. The faculty offers Bachelor’s degree in applied mathematics and com-
puter software.

4. At present the faculty comprises seven departments.
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Vocabulary development
1.5. Match the words to make pairs of antonyms.

1. pass an exam a. complicate

2. entrance exams b. fail an exam
3. to be enrolled c. limited

4, facilitate d. final exams
5. extensive. e. to be expelled

1.6. Match the words to make up word combinations.

1. to pass a. a faculty

2. to choose b. degree

3. to comprise C. departments
4. to offer d. an exam

1.7. Read the sentences and choose the right translation for the words in
bold.

1. The faculty has fully equipped computer classrooms. ( xoporro 060-
PYAOBAHHBIC, TIOJIHOCTBIO 06CTaBJ'I6HHl>Ie).

2. After completing school it was not an easy decision for some school
leavers (KOJIBHUKOB, BBITYCKHUKOB 11K0:T) 10 come to NSTU.

3. They successfully pass their entrance exams (BbIyCKHbIE S5K3aMEHBI,
BCTyNUTEbHBIE 9Kk3amenbl) and are enrolled.

4. The faculty was set up (6su1 ocHoBaH, 6611 ycTaHoBIeH) in 1993.

1.8. Fill in the gaps with the words from the text.

1. Admission to this faculty is more ..... than admission to some other
faculties.

2. At present the faculty comprises seven .....

3. All the staff ..... teaching with research work.

4. In accordance with the ....., students are given fundamental training
in the field of up-to-date computational and information technologies.

5. The range of subjects taught gives an opportunity to ..... in a wide va-
riety of direction.

1.9. Choose the right answer.

1. The faculty was set up in .... a) 1992
b) 1993
c) 1995
d) 1990
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2. The faculty comprises ... departments. a)7
b) 6
c)3
d) 4

3. Students can get Master’s degree in mathematical ~ a) construction
... and computer software. b) analysis

¢) modeling

d) programming

4. The faculty courses are taught by highly-qualified  a) academic
... staff. b) educational
c) teach
d) scientific

5. Full Internet access is offered to ... students work  a) reduce
and study.
b) increase
¢) complicate
d) facilitate

1.10. Choose the right word to complete the sentence.

1. Admission to NSTU and to this faculty is more selective/ selectively
than admission to some other faculties.

2. They successful/ successfully pass their entrance exams and are
enrolled.

3. The faculty has extensive/ extensively facilities.

4. The faculty has full/ fully equipped computer classrooms.

5. They are supported by the University Network offering full/ fully In-
ternet access.

1.11. Put the verbs in the correct form.

1. A lot of people who successfully pass their entrance exams ...
(enroll) at the University.

2. The faculty courses ... (teach) by an academic staff with a back-
ground in applied mathematics.

3. The faculty ... (offer) Bachelor’s degree, Engineer’s degree and Mas-
ter’s degree in applied mathematics.

4. The equipped computer classrooms ... (support) by the University
Network.
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5. All the staff ... (combine) teaching with research work.

6. Students ... (give) fundamental training in the field of information
technologies.

7. Students acquire skills in ... (work) and ... (program) in different op-
erational environments.

8. One of directions for students to choose is computational methods for
... (solve) problems of mathematical physics.

9. It was not an easy decision for some school leavers ... (come) to the
faculty of Applied Mathematics.

Speaking

1.12. a)Why have you chosen this faculty? Why do you like it? What
would you change in the curriculum of your faculty? Discuss in pairs.

b) Speak about the faculty of Applied Mathematics, Computer
and Information Science using the information from 1.3.

Unit 2

Before you read

2.1. Discuss these questions with your partner.
a) Why do people study Maths?
b) Where and when do you use it?

2.2. Decide if the following statements are true or false.

1 The word mathematics comes from British English.

2 Mathematics developed in complexity due to a need to understand the
relationship between things.

3 The Incas were the first to come up with a number system.

4 Mathematics is an international language because it uses Arabic num-
erals.

5 Opinions are divided over whether mathematics is truly scientific.

6 The development of mathematics is dependent on other sciences.

2.3. Read the text and check you answers.

FROM THE HISTORY OF MATHEMATICS

The English word mathematics tells us something about the influence
the Ancient Greeks had on our knowledge. The word comes from the Greek
for science, learning and knowledge. It is usually shortened to maths in Brit-
ish English and to math in the USA.
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Mathematics developed from a series of ideas, each new idea building
on earlier ones. Each new idea became more complex as mathematicians
tried to explain how things in the world relate to one another. The first idea
to have developed was certainly that of number. People needed to count
their belongings. As society developed, numbers became more and more
important for business dealings and taxation and it became especially im-
portant to be able to record numbers. A wide variety of systems for record-
ing numbers developed in different parts of the world. One example is the
tallies that were used by the Incas in South America. They used pieces of
string of different lengths and by tying knots in different places along the
string, they were able to keep tax records and business accounts throughout
their land.

With writing, different ways of recording numbers developed in differ-
ent countries, too. Roman numerals are a well-known example. In this sys-
tem | is one and X is ten, so IX is one before ten, that is nine, and XI is ele-
ven. It was not until the 16" century that the system of mathematical
notation that we use today finally developed. It is a system that uses Arabic
numerals (1, 2, 3 and so on) with a set of symbols + (plus), — (minus), =
(equals) for example, along with letters, many of which are taken from the
Greek alphabet. It is a system which is used by all mathematicians all over
the world. In fact, it has been said that mathematics is one of only two ge-
nuinely international languages; the other one is music.

Whether or not mathematics is a science is still a matter of opinion. No
one can set up an experiment to prove that one plus one is two without
counting. Therefore, because it cannot be proved by experiment, mathemat-
ics is not a science. Others say yes, it is, because science is the search for
knowledge and that is what mathematics does. Therefore, mathematics is a
science.

Whatever your point of view, there is not doubt that mathematics is ap-
plied to all sciences. Many of the most important developments in fields
such as physics or engineering have led to further developments in mathe-
matics. The argument over whether mathematics is a science or not appears
to be unimportant when you realize that it is impossible to separate mathe-
matics from science or science from mathematics. Many universities recog-
nize this. In many places of learning there are divisions of study, often
called Mathematics and Science. The unbreakable connection between ma-
thematics and all other sciences is recognized by the very way in which we
study them.
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Comprehension

2.4. Complete the sentences.

1 The word mathematics is usually shortened to ...

2 Mathematics tried to explain ...

3 Numbers became more and more important for ...

4 Science is the search for ...

5 Mathematics is applied to ...

6 It is impossible to separate mathematics from ...

7 There are divisions of study in many places of learning, often
called ...

Vocabulary development
2.5 Match these words with their definitions.

1. division a. a system of figures or symbols, representing numbers

2. knot b. a written sign in maths or music, for example, which
represents an operation, an element, relation, etc.

3. to set up c. a record of money spent or received

4. numeral d. a separation

5. symbol e. to make ready for operation

6. tally f. a symbol representing a number

7. notation g. tie, bond

2.6 Fill in the gaps with the words from the box.

division knots set up numerals

symbols notation tally

1. If you keep a , You have a system to note how much has been
spent.

2. The Roman are still used as numbers nowadays.

3. Thereisa between science and art subjects.

4. In maths we use to show what kind of problem we are solv-
ing.

5. in maths are things like numerals.

6. Some people tie to remember something.

7. She an experiment.
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Grammar revision

2.7. Put the verb in brackets into the correct form of the Participle.

1 Numeral is a system of figures or symbols (to represent) numbers.

2 (to calculate) the distance, he solved the task.

3 There are various ways of recording numbers (to develop) in different
countries.

4 You can do some arithmetic sums (to use) computer.

5 (to measure) the angles of triangle, he showed results to the engineer.

6 The results (to receive) were of great importance.

7 He thought about the problem (to discuss) at the conference.

2.8. Translate the sentences using Complex Object or Complex Subject.

1. 4 3Har, 4yTO (QaKyabTET MPUKJIAJTHOW MATCMATHKHU SBJISCTCS OIHUM
H3 CaMbIX NPECTUKHBIX.

2. Camuraercs, 9To apaOckue UQPbI HCIOIB3YIOTCS 110 BCEMY MUPY.

3. Kaxercst, MaTemMaTrKa Obljia €ro JJFOOUMBIM MPEIMETOM B IIKOJIE.

4. 41 cipiman, 4To OHa MPOBOAMIIA SKCIIEPUMEHT JBa roja Ha3al.

5. Oxkazanock, 9TO OHU HCIOIF30BAM HOBBIE METOBI B paboTe.

6. Tak ciryqnIIOCh, YTO ATH YUEHBIE paObOTaIOT HaJl OHOH MPOOIEMOIA.

7. CooOmmuiy, 9YTO BCe BHIYHUCIICHHS SBISIOTCS HEBEPHBIMU.

Speaking

2.9. What other interesting facts from the history of the maths do you
know?

Prepare a short report about at least one and deliver it to your class-
mates.

Unit 3

Before you read
3.1. Match these words with their definitions.

1. to arise a. to make better

2. to refine b. to allow

3.to exclude c. to occur

4. to simplify d. to leave out

5. adjustments e. understandable

6. comprehensible f. small changes

7.to enable g. to make something easier to do or understand
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3.2. Fill in the gaps with the words 1 to 7 in the correct form from 3.1.

1. Computerisation should to cut production costs by half.

2. Are there any matters from the last meeting?

3. Could you what you have just said?

4. I don’t think we can the possibility that this prediction is incor-
rect.

5. She made a few minor to the device.

6. The new computer software is highly and can do much more
than the old version.

7. It’s written in clear, English.

3.3. Read the text. Then put the events (A-F) below in the correct order
to show the procedure for using applied mathematics.

A The revised model is applied.

B The model is adjusted.

C A mathematical model is created.

D A problem arises.

E A solution is found.

F Approximate solutions are obtained.

APPLIED MATHEMATICS

When mathematics is used to solve problems in some related areas of
life, it is known as applied mathematics. Applied mathematics provides us
with answers and solutions. It is used in numerous ways. A few examples
are numerical analysis, engineering and programming. In these and other
areas, applied mathematics takes problems from real life, and gives us suc-
cessful and creative tools for solving them. Often, the first step when using
applied mathematics is to create a mathematical model. This is a description
of the problem in mathematical terms. This model is then studied to obtain
exact or approximate solutions. If the solution is exact, the model is applied
to the problem; if it is approximate, the model is refined until it is exact.
Then, conclusions are interpreted and explained in comprehensible terms.
Often the model is changed to be more realistic. So the modeling process
may involve many adjustments. The second stage is the final solution to the
problems mathematically formulated in the first stage.

It is often not clear which mathematical tools will be useful in the study
of a new problem, for example, algebra or differential calculus. For this rea-
son, applied mathematicians need to be well trained in a range of mathemat-
ical areas so they will have a wide variety of mathematical tools available to

32



them. They must not only be skilled mathematicians but must also be know-
ledgeable in the specific area to which mathematics is being applied. For
example, in dealing with business and industry, knowledge of economics is
necessary.

When it comes to creating models, the mathematician will make choices
about which factors to include and which to exclude. The goal is to produce
a model that is realistic enough to reflect the main aspects of the problem
being studied, but simple enough to be treated mathematically.

Sometimes the mathematician has to either simplify this model so it can
be analysed, or devise new mathematical methods that will allow the model
to be analysed. Problems sometimes lead to new mathematical methods,
and existing mathematical methods often lead to a new understanding of the
problem.

Vocabulary development

3.4. Listen to a course director giving some information to a group of

potential maths students. Then decide if the following statements are

true or false.

1. Mathematics is an expanding area with good job prospects.

2. The difference between pure and applied mathematics lies in the content
of the studies.

3. An applied mathematician finds answers to questions raised by mathe-
matics.

4. A pure mathematician’s answers take the form of general propositions
with exact , formal proof.

5. The two kinds of mathematics can come to the same conclusions.

3.5. Fill in the table.

Verb Noun Adjective
exclude

simplify

adjustment

analyse

comprehensible

provide
reflect

apply
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3.6. Fill in the gaps with the words from 3.5.

1.
2.
3.

o N o,

The teacher’s of the argument helped the students to under-
stand it.
The new statistics course is much more — certainly not as
theoretical as the one I did.
The students seemed to be struggling to but their knowledge
of French was too poor.

. There are several from the names put forward to be consi-
dered for the job.

. The of modern information technology will be essential for
developing the area.

. Some students have a more approach to learning.

. This mistake is a of your relaxed attitude to learning.

. The height of the steering wheel is , and seating is comfortable

and supportive.

3.7. Fill in the gaps with the correct prepositions.

1.

4.
5.

6.

7.

There are no simple solutions ____ the problem, but our well trained spe-
cialists are analyzing the situation.

2. How do you intend to deal ___ the modeling process at this stage.
3.

When it comes ___ interpreting our findings, we should be extremely

careful.

Itis vital that IT is made available ___all students of the university.

Before you start to analyse the model, make sure that you are provided
all the necessary data.

‘Years of painstaking research have led __ a new much more durable
material.
The task was explained __ comprehensible terms to avoid misunders-
tanding.

3.8. Fill in the gaps with the following words to make well+Past Parti-
ciple constructions.

1.

2.

balanced known travelled documented
groomed chosen attended mannered qualified

The information was given at an unusually well- press confe-
rence yesterday.

A person who is well- is calm and reasonable, and acts in a way
that shows good judgement.
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. He introduced his speech with a few well- words.
. He is the sort of well- man you expect to inhabit an executive-
size corporate office.
5. He has more that ten years of experience in applied mathematics behind
him, so he is well- to offer advice.
6. She knows a great deal about different cultures. She is extremely well-

H~w

7. You must have read his articles. He is a very well- scientist.
8. You can introduce him to anyone and he won’t let you down. He is ex-
tremely well- .

9. You can find out everything about the development of the Internet. It is
very well-
Speaking

3.9 Discuss the questions with your partner.

a) What is the goal of applied mathematics and what are the steps of
achieving it?

b) What role will applied mathematics play in your future work?

Unit4

Vocabulary development

4.1. Match a word in A with a word in B. Write one sentence with each
word partnership.

A B

1. information a. system

2. business b. programs
3. satellite c. technology
4. numerical d. interface
5. debugging e. transaction
6. graphical f. simulation

4.2. Fill in the gaps with the following words.

diverse challenging major

1. What is the best way for improving theatre access for people who are
physically :

handicapped

ever-growing



2. This will be a decision for the education services because it
sets the standard for all future years.
3. This article is one of the most thought-provoking that I’ve ever
read.
4. Students from countries as as Colombia and Finland use these
textbooks when they learn English.
. There are two problems with this device, one , one minor.
. He has an impressively range of interests and experience.
. The use of computers makes our life more and more dependent
on them.

~ O O1

4.3. Read the text and give a heading to each passage of the text.

ADVANCING IT PROFESSIONALS.
SIMULATION SOFTWARE

Working with computers and information technology can be both exit-
ing and challenging. Computers are concerned primary with the processing
of information, which is found in many forms including information re-
quired for business transactions, information on materials and products
made during the manufacturing processes, or information required to moni-
tor and control the operation of complex processes of satellite systems.
Computers also may be used to control devices which help the physically
handicapped, or to provide detailed maps of land use from information col-
lected by satellite observation. The effective use of information has become
crucial in the management of most businesses and industries. Consequently,
information is now regarded as a major resource, just as people are an im-
portant resource, in most enterprises.

IT professionals have a crucial and challenging part to play in the effec-
tive application of computers and computing technology. The ever-growing
list of activities to which computing is applied can impress everybody. Most
professional IT work can be classified into three broad areas: information
systems, computer engineering and computer science. Information systems
area is engaged with designing and implementing systems which collect,
validate, store and report information from customers or other business
transactions. IT professionals in the computer systems engineering are in-
volved in the application of computer in a wide range of industrial control.
Computer systems of this type require the design of special computer hard-
ware, and the writing of specialized software to interact with the industrial
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control systems. The third main area of interest is undertaking research into
the design of specialized hardware or software.

Writing a computer program to carry out numerical simulations can be
daunting for those without experience in programming and numerical me-
thods; even for those with experience, the drudgery of writing data entry,
and the usual exasperation of debugging programs, may be enough to scuttle
a simulation project. Fortunately, today there are software packages to make
simulations not only easier but fun. To understand what simulation software
is, it is important to understand the simulation software is different from
equation-solving ware. Simulation software allows the user to describe a
complex system in bits and pieces, to draw a block diagram of the system
on the computer screen, and to observe how the variables of the model
change over time.

4.4. Which word is similar in meaning to the underlined word in each
extract?

1. ... systems which collect, validate, store and report information from cus-
tomers or other business transactions.

a) to change b) to make smth approved c) to challenge

2. Writing a computer program ........ can be daunting for those without

experience ....

a) discouraging b) stimulating C) entertaining

3. ... even for those with experience, the drudgery of writing data entry ....

a) important work b) work that needs great c)hard boring
accuracy work

4. ... and the usual exasperation of debugging programs ...

a) much pleasure b) surprise C) extreme an-

noyance

5. ... may be enough to scuttle a simulation project.

a) to move quickly b) to enjoy a lot c) to improve

6) ... and observe how the variables of the model change over time.

a) smth that changes fre-  b) smth that is stable c) differences

quently

4.5. Match the words to their definitions.
a)gadget b)hardware c)appliance d)engine e)device f)equipment

1. A machine, usually one that is electrical that is used for doing jobs in the
home, such as washing clothes or cooking food.
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2. All the special tools, machines that you need for a particular activity or
purpose.

3. A small rather unusual, and cleverly designed tool that is not really ne-
cessary but is useful because it allows you to do smth more easily.

4. A small, usually simple, but very well-designed tool, that is very useful
and helpful, especially advanced electronic equipment.

5. Computers and other machines connected to them.

6. The part of a machine such as a car, train or plane that makes power from
petrol, steam etc and turns it into movement.

4.6. Fill in the gaps with the words from 4.5.

1. Many of the labour-saving which we all take for granted to-
day did not exist before the war.

2. Some brand new special for post graduate use is available in
the laboratory.

3. Every time | try to start the of my car it makes the strange
knocking sound.

4. Her kitchen was full of all the latest household — electric can-
openers, talking timers, etc.

5. The growing complexity of computer and operating systems
often makes more likely to break down.

6. Most homes now have numerous domestic , from dishwasher to

microwave ovens.
4.7. Choose the correct word from the box to complete the sentences.

| Increasing frost green present lasting |

1. The ever- demand for private cars could be decreased by more
investment in public transport.

2. Bug is the ever- threat for any Internet user.

3. The leaves of ever trees are often shaped like needles.

4. Their contributions to science have earned them an ever place
in history.

5. The climate in this area is severe and ever does not allow the

population to grow vegetables.

4.8. Some words in the text should not be there. Tick each correct line.
If a line has a word which should not be there, write the word in the
space.
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The Electronic Age

I recently learned how to use a computer, and | have many friends

who they play computer games at home. 1) they
However, although recently | have begun to worry 2)

that in nowadays we rely too much on electronic gadgets. 3)

Once before people managed to write and think using 4)

their brains, but now many people have become so 5)
accustomed to using machines, so that they can’t do 6)
anything without them. There are many people who 7)

they depend on electronic gadgets completely. For 8)

an instance, many of my friends sit at home in the 9)
evening and watch television, and instead of going 10)
out so to meet people. | think that this makes everyone 11)
feel more lonely, even though they learn a lot about 12)
people all over in the world. Of course there are many 13)
electronic gadgets that save us time, though not all 14)
of them are really necessary. | am in favour of some 15)
gadgets, but | am against of having everything in life 16)

depending on pushing a button.

Unit5

Before you read

5.1. Decide whether the statements are true or false.

. The world population will double by the year 2600.

. Earth is far from being the most favoured planet in the solar system.

. Human DNA is impossible to change.

. No government can prevent genetic engineering on humans.

. Electronic systems will never be more complex than biological ones.

. If people are intelligent enough they can design computers that are more
intelligent than humans.

. Professor Stephen Hawking is sure that any aliens will consider our pla-
net to be advanced.

OO~ WN -
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5.2. Read the text and check your answers.
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A BRIEF HISTORY OF THE FUTURE

Will we colonise the universe? Are aliens out there? Can computers out-
smart us? In a unique interview, Professor Stephen Hawking, who has spent
a lifetime applying his formidable intellect to the big questions, gives his
predictions for the human race.

In Cambridge University’s Department of Applied Mathematics and
Theoretical Physics Hawking holds the professorial chair once held by Isaac
Newton. He tells us what he thinks the future has in store for the human
race.

If the world population continues to grow at its present rate — doubling
every 40 years — there isn’t going to be enough room for us all on Earth by
the year 2600. So will we be able to spread out to other planets?

“We shall probably manage a manned or, should I say, personned, flight
to Mars in the next century. But Earth is by far the most favoured planet in
the solar system. Mars is small, cold and without much atmosphere, and the
other planets are quite unsuitable for human beings. We either have to learn
to live in space stations or travel to the next star. We won’t do that in the
next century.”

Will we humans keep on changing, or will we eventually reach an ulti-
mate level of development and knowledge?

“In the next 100 years or even in the next twenty, we may discover a
complete theory of the basic laws of the universe, but there will be no limit
to the complexity of biological or electronic systems we can build under
these laws. By far the most complex systems we have are our own bodies.
There haven’t been any significant changes in human DNA in the past
10,000 years. But soon we will be able to increase the complexity of our
internal record, our DNA, without having to wait for the slow process of
biological evolution. It is likely that we will be able to redesign it complete-
ly in the next 1,000 years — by increasing our brain size, for example. Of
course, many will say genetic engineering on humans will be banned but |
rather doubt that they will be able to prevent it. Genetic engineering on
plants and animals will be allowed for economic reasons and someone is
bound to try it on humans — unless we have a totalitarian world order,
someone will improve humans somewhere.

“We need to become more complex if biological systems are to keep
ahead of electronic ones. At the moment computers have an advantage of
speed but they show no sign of intelligence. This is not surprising as our
present computers are less complex than the brain of an earthworm, a spe-
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cies not known for its intellectual powers. But computers’ speed and com-
plexity double every eighteen months and this will probably continue until
computers have a similar complexity to the human brain.”

Will computers ever show true intelligence, whatever that might be?

“It seems to me that if very complicated chemical molecules can operate
in humans to make them intelligent, then equally complicated electronic
circuits can also make computers act in an intelligent way. And if they are
intelligent, they can presumably design computers that have even greater
intelligence and complexity.”

Will we make contact with aliens in the next millennium?

“Even if life developed in other stellar systems, the chances of catching
it at a recognizably human stage are very small. Any alien life we encounter
will be much more primitive or much more advanced than us. And if it is
more advanced why hasn’t it spread through the galaxy and visited Earth? It
could be that there is an advanced race out there which is aware of our exis-
tence but it is leaving us to stew in our own primitive juices. However, |
doubt they would be so considerate to a lower life form. Some people be-
lieve that the reason we have not been contacted is that when a civilization
reaches our stage of development it becomes unstable and destroys itself.
But I’m an optimist. I think we have a good chance of avoiding nuclear war
and Armageddon.”

Vocabulary development
5.3. Match the words in A to the words in B.

A B

1. hold a. predictions

2. have in b. your own juice

3. stew in C. genetic engineering
4. give d. a chair

5. ban e. any alien life

6. encounter f. store

5.4. Fill in the gaps with one of the following words with the prefix out~
or re~.

Built weigh construct last performed cycle charge run

1. The Peugeot engine has consistently its rivals this season.
2. In the future, demand for metal like tungsten will supply.
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3. We know these chemicals are dangerous, but their benefits far
any risk to the environment.

4. A plastic casing will usually a leather one.
5. He bought a vintage car and completely the engine.
6. An electric car needs to have its battery approximately every

150 kilometres.
7. We have no computer backup and had to rely on old paper files to
the records.
8. Companies are now trying to their waste or find other ways
of disposing of their by-products.

5.5. Fill in the gaps with the correct preposition.
1. If you apply yourself __ something, you work hard at it, directing your
abilities and efforts in a determined way so that you succeed.

2. The government’s prediction ___ unemployment made them think about
some part-time sideline.
3. reasons no one else knows about he’s decided to leave his job.

4. This brand is known ____reliability and durability of their products.

5. Their design was similar ___ ours so we suspected them of industrial es-
pionage.

6. Can we expect an advanced alien race to be considerate ___ us?

Speaking

5.6. Discuss with your partner the questions from the text. Report the
results of your discussion to your classmates.
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Compiled by Kaminskaya E. V. (Unit 2),
Telengator A. A. (Units 1, 3, 4)

MODULE Il

Faculty of Automation
and ComputerEngineering

Unit 1

Before you read

1.1. Discuss these questions with your partners.
1. What do you know about your faculty?
2. Why have you chosen this faculty?
3. Who recommended you to enter this faculty?
4. What entrance exams did you take?

1.2. Read the text. Make a list of the facts that are new for you. Com-
pare your list with a partner.

FACULTY OF AUTOMATION
AND COMPUTER ENGINEERING

The Faculty of Automation and Computer Engineering is one of the
largest NSTU faculties. The faculty was set up in 1963. It comprised three
departments at that time. These were the Department of Automation and
Teleautomatics; Electric Metering Technology; and Mathematical and Cal-
culating Machines and Devices.

Since 1994 the Faculty has been located in the seventh teaching block,
being the only faculty occupying a separate building.

At present the faculty comprises six major departments awarding de-
grees. These are the following ones: Department of Automation; Depart-
ment of Instrumentation; Department of Automated Control Systems; De-
partment of Computer Engineering; Department of Data Collection and
Data Processing Systems; Department of Network Information Technologies.

Students are given an opportunity not only to obtain the most up-to-date
knowledge in the area chosen, but also to carry out research and participate
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in engineering developments. The Faculty has about 40 instructional and
research laboratories and computer classrooms, among these are "SIE-
MENS" training centre and "AEG-Modicon-Schneider" training centre.

The Faculty offers multi-level system of training awarding Bachelor's,
Master's and Engineer's degrees. The Bachelor degree is awarded after 4
years of study, Engineer's degree- after 5.5 years, and Master's degree- after
six years of study.

The teaching staff are 110 teachers and professors. The faculty offers
Bachelor's and Master's degrees in the fields of automation and control; in-
strument engineering; information science and computer engineering; and
biomedical engineering. An Engineer's degree is awarded in the fields of
biotechnical and medical apparatuses and systems; control and informatics
in engineering systems; off-line information and control systems; comput-
ers, complexes, systems and networks; computer-aided data processing and
control systems; computer-aided design systems; software for computer
technology and computer-aided systems; computer-aided systems of infor-
mation security.

More than 150 international students study at the Faculty.

Students acquire fundamental knowledge and practical training in vari-
ous fields of science and engineering related to data processing, theory of
control, design of various instruments and devices.

Vocabulary
1. faculty — pakynabrer
2. automation — aBToMaTUKa
3. computer engineering — BEIYMCIUTENbHAS TEXHUKA
4. Instrumentation department — kadeapa ITpudopoctpoerus
5. automated control system — aBromaTu3MpOBaHHAs CHCTEMa YIpaB-
JICHUSI
6. data collection — coop nanHBIX
7. data processing system — cuctema 00pabOTKH JaHHBIX
8. network information technologies — texHonoruu uH(OpMALIUOH-
HBIX CHCTEM
9. to be set up — OBITH OCHOBAaHHBIM
10. to be located in — ObITH pacmoONOKEHHBIM, HAXOUTHCS
11. teaching block — y4eOHsIii kOpITyC
12. teaching staff — npenonaBarensckuii cocraB
13. computer-aided data processing — aBromaTHdeckas o00OpaboTKa
JaHHBIX
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14. system of information security — cumcrema HH(GOPMAIHOHHON
Oe3omacHoCTH

15. instructional laboratory — yue6nast maboparopust

16. technologist — TexHoOT

17. technique — TexuuKa, TEXHUYECKHE TIPUEMEI

18. computing machinery — BEIYHCIUTEIBHAS TEXHUKA

19. graduate students — marucTpaHThI

20. design — uepTek, MPOEKT; MPOSKTHPOBATH

Vocabulary development

Match the English phrases and their opposites.
1. to graduate from the Universi- a) research-oriented

ty b) to enter the university
2. to fail the exams ¢) multi-level education scheme
3. minor d) major
4. career-oriented e) to pass the exams
5. one-level education scheme
1.4. Make up all possible word combinations.
1. centre a) year
2. scientific b) laboratory
3. instructional C) system
4. mechanized d) machinery
5. academic e) students
6. computing f) experiment
7. graduate g) device

Comprehension

1.5. Decide if the statements are true(T) or false (F)

1. The faculty was set up in 1996.

2. The teaching staff are 110 teachers and professors.

3. Students are given an opportunity to obtain the most up-to-date
knowledge in the area chosen.

4. Since 1994 the faculty has been located in the sixth teaching block.

5. The faculty comprises six major departments awarding degrees.

1.6. Answer the questions on the text.
1. Where is the Faculty of Automation and Computer Engineering lo-
cated?
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2. When was the faculty set up?

3. How many teachers and professors work at the faculty?

4. Who can study at the faculty?

5. Who is the dean of the faculty? When did he take office?

6. What system of training does the faculty offer to their students?

7. How long should the students study to get a Bachelor’s degree,a Mas-
ter’s degree and an Engineer's degree?

8. Where do the students of the faculty have practical training?

9. Where are you going to work after graduating from the University?

1.7. Find English equivalents to the following sentences in the text.

1. dakynpTeT aBTOMAaTUKU U BBIYMCIUTEIBHOW TEXHMKH — OAWH M3
KpymHBIX dakynsTeToB B HI'TY.

2. Kadenpa aBTOMaTH3MpOBaHHBIX CHCTEM yHpaBleHUs H Kadempa
KOMITBIOTEPHOW MHKEHEPUH HaXOSTCS B CEIbMOM Y4eOHOM KOpITyce.

3. Ceituac Ha (hakynbTeTe MIECTh Kadep.

4. @akynbreT uMeeT 0Kkoyio 40 HaydHO-MCCIIEIOBATEIBCKUX JIabopaTo-
PUI ¥ TEPMHUHAIIBHBIX KIJIACCOB.

5. Bontee 150 nHOCTpaHHBIX CTYJEHTOB yuaTcs Ha (pakyibTeTe.

6. Crenenn bakanaBpa npucBauBaeTcs mociie 4 et o0yueHuUs..

1.8. Translate into English.

1. Ucropus akynpTeTa HaunHaeTcs ¢ mpuema crynentoB B HI'TY c 1
ceHTsops 1958.

2. Kagenpa npennaraer Crenenn OakanaBpa B o0nacTi HHGOpMAIHOH-
HOH HAYKU M KOMIIBIOTEPHON MH)KEHEPUU.

3. [TonydeHHast kBajgu(UKaIMsI TOMOTaeT BBIMYCKHUKAM (haKyJIbTeTa
HaxOJIUTh Xopoire pabodne Mecra.

4. Kadenpa xoMIploTepHON WHXKeHeprH Oblia ocHOBaHa B 1961 u Ha-
3piBasiack Kadenpoit MaremMaTHdecKuX W BBMHCTUTENBHBIX MammH u
YCTpoHCTB.

5. dakynpreT pacmosoxkeH B 7 yaeOHOM KOpITyce.

6. Ctynentsl mpuoOperaloT (yHIaMEHTaJbHbIE 3HAHMS U IPaKTHYe-
CKYIO ITOJITOTOBKY B PAa3JIMUHBIX 001aCTIX HAYKH.

1.9. Put the words in the proper order to make sentences.

1. Control Systems, The, is Automated Data Processing, of, one of the
most, and, up-to-date, direction, of, training, field.

2. Teleautomatics, in, Department, was, 1966, as, of, Automation, and,
established, the Department.
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3. Memory systems, and, graduates, design, and, manufacture, central
processing, units, peripheral, can, devices, Its.

4. The, field, Besides, expanding, departments, give, in, area, thus,
training, student's, additional, major, some.

6. And, institutes, offered, graduates, are, work, in, research, offices,
design, laboratories, The.

1.10. Fill in the gaps using the words from the box.

Control Systems field Microprocessor methods subjects
Bachelor’s automatic control systems Department
combines software Master’s production  Electronics

DEPARTMENT OF AUTOMATION

1. was established in 1966 as the Department of Automa-
tion and Teleautomatics. The Department awards 2. and 3.

degrees in the field of Automation and Control.

Automation and Control is a 4. of science and technology
which 5. an aggregate of facilities, 6. , and tech-
niques for human activity created for automatic control of 7.
lines and processes, mobile objects, off-line multivariable engineering, ad-
ministrative, financial, and other systems.

Information, databases, local computer network, algorithm, feedback,
optimization, and adaptation are the key ideas of the modern science of con-
trol and 8. , computers, electronic and microprocessor devices,
automatic controllers are the basic concepts of automatic control technolo-
gy. These components form the 9.

Major 10. taught are: Higher Mathematlcs and Advanced
Calculus; Physics; Information Science and Programming; 11.
and Circuit Engineering ; 12. and Computer Technology;
Automatic Control Theory and Simulation; Information Technologies; De-
sign of Automatics Systems and Facilities; 13. and Mathemati-
cal Modeling; Statistical Estimation.

1.11. What do these dates refer to?
1994 1961 1958 1966 1963
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Grammar revision

1.12. Find the Perfect Active and Passive forms in each line.
. @) are determining, b) determined, c¢) has been determined
. @) have furnished, b) is being furnished, c) furnish

. @) turn, b) were turning, c) has turned

. @) is meeting, b) will have met, c) are being met

. @) had refused, b) refused, c¢) refuse

. @) had been offered, b) offered, c¢) shall offer

. @) was discovered, b) has been discovered, c) discovers

. a) are following, b) will follow, c) had been followed

CONO O~ WN -

1.13. Match the correspondent forms of the verbs.

to write gave written
to speak met left

to go left read[e]
to see read [e] given
to be went met

to give saw spoken
to leave spoke gone
to read [i:] wrote been
to meet was/were seen

1.14. Open the brackets and put the verbs in the appropriate tense -
aspect forms.
1. This book (to write) by Gubarev V. V. in 2005.
2. The faculty (to offer) Bachelor’s and Master’s degrees.
3. I’'m (to study) at the faculty now.
4. After graduating from the university, she (to start) working for Mi-
crosoft Company.
5. Students (to give) an opportunity to obtain the most up-to-date
knowledge in the area chosen.
6. We (to study) at this faculty for three years.
7. The results of my examinations (to know) tomorrow.
8. Since 1994 the Faculty (to locate) in the seventh teaching block.
9. She (to use) a computer without asking her teacher again.
10. By the end of June we (to study) at the faculty for a year.

Speaking
1.15. Discuss the main ideas of the text in class.
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Unit 2

Before you read
2.1. Read the following words, pay attention to their pronunciation:

antiquity technology
mechanical calculator expert
machine mathematical
predecessor
2.2. Match the words to their Russian equivalents
1. field of study a) mepdokapTOUHas MAIlUHA, 8blY. CUET-
2. antiquity HO-aHAJINTUYECKAs MallnHa
3. become available b) B HauanbHOM cTaaVK, B HAYasIe; B HC-
4. abacus XOIHOM ITI0JIOXKEHUU
5. constrain C) MareMaTHYeCKUi pacuyeT
6. initially d) ObITh B cTagMK PA3BUTHS
7. app|ication e) NPEeAIISCTBEHHUK, IIPEIOK,
8. punch-card machine f) npumenenne
9. mathematical calculation §) pa3HOCTHas MauIMHa
10. to be in developmental ~ h) cTath nocTynHBIM
stages i) ob6macTh HccllenOBaHUS
11. predecessor j) aHTHYHOCTH
12. difference engine K) cuérst
13. predate I) orpanuuuBarth
14. mechanical calculator M) TpeaIecTBOBaTh BO BPEMEHH, MOSBUTh-

Csl paHblle Yero —Iuoo
N) MeXaHWYECKHU BBIYUCIHUTEINh; MEXaHHU-
YECKUI BBIYMCIUTEIILHBINA TPHOOp

2.3. Think of some famous people and their contribution to computer
science. Read the text and say what new names and facts you have
found.

ON HISTORY OF COMPUTER SCIENCE
The early foundations of what would become computer science predate

the invention of the modern digital computer. Machines for calculating
fixed numerical tasks, such as the abacus, have existed since antiquity. Wil-
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helm Schickard built the first mechanical calculator in 1623.Charles Bab-
bage designed a difference engine in Victorian times helped by Ada Love-
lace. Around 1900, punch-card machines were introduced. However, all of
these machines were constrained to perform a single task, or at best some
subset of all possible tasks.

During the 1940s, as newer and more powerful computing machines
were developed, the term computer referred to the machines rather than
their human predecessors. As it became clear that computers could be used
for more than just mathematical calculations, the field of computer science
broadened to study computation in general. Computer science became a dis-
tinct academic discipline in the 1950s and early 1960s.The first computer
science degree program in the United States was formed at Purdue Universi-
ty in 1962. Since practical computers became available, many applications
of computing have become distinct areas of study in their own right.

Although many initially believed it was impossible that computers
themselves could actually be a scientific field of study, in the late fifties it
gradually became accepted among the greater academic population. It is the
now well-known IBM brand that formed part of the computer science revo-
lution during this time. IBM (short for International Business Machines)
released the IBM 704 and later the IBM 709 computers, which were widely
used during the exploration period of such devices. "Still, working with the
IBM [computer] was frustrating if you had misplaced as much as one letter
in one instruction, the program would crash, and you would have to start the
whole process over again”. During the late 1950s, the computer science dis-
cipline was very much in its developmental stages, and such issues were
commonplace.

Time has seen significant improvements in the usability and effective-
ness of computer science technology. Modern society has seen a significant
shift from computers being used solely by experts or professionals to a more
widespread user base.

Vocabulary development
2.4. Make up possible word combinations.

1. to predate a. population
2. distinct b. accepted

3. tointroduce c. discipline
4. exploration d. field of study
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5. to become e. shift
6. to be in developmental f. period
7. tosee g. punch card machines
8. scientific h. areas of study
9. significant(2) I. stages
10. academic(2) J. improvements
k. accepted
l.

the invention of smth

2.5. Find the synonyms to the following words in the text

=

count

2. restrict

3. problem

4. ancestor

5. develop

6. conventional
7. research

8. use(n)

9. subject(n)
10. precede

2.6. Match the words in A to the definitions in B

A B

1. application a.

2. abacus b.
3. invention C.
4. technology d.

5. computer science €.

someone who has a special skill or special
knowledge of a subject, gained as a result of
training or experience

when you use numbers in order to find out an
amount, price, or value

a frame with small balls that can be slid along
on thick wires, used for counting and calculat-
ing

practical purpose for which a machine, idea etc
can be used, or a situation when this is used
new machines, equipment, and ways of doing
things that are based on modern knowledge
about science and computers
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6. calculation f. auseful study of computers, their design, and

7.

their uses for computation, data processing, and
systems control, including design and develop-
ment of computer hardware and software, and
programming.

machine, tool, instrument etc that has been in-
vented

expert

2.7. Use the words from 1.6 to complete the sentences:

1.

2.

Fortran is still used today for programming scientific and mathematical
The ...cocvveennn. of Fortran began a $24 million dollar computer soft-
ware industry and began the development of other high level program-
ming languages.

Back in the DOS days [ was ............... on linking Fortran to Assem-
bly language.
Once all the necessary .................. have been made the experiment
can proceed.
[ T one learns how to write programs that can perform

certain tasks

Having a solid education and specific specialty certifications is the best
way to progress inan ..................... career.

Makean ................. and write a report about its usefulness in terms of
place value and computation

Grammar revision

2.8. Complete the following sentences with the correct form of the
words in italics

1.

invent, inventor, invention

a. William Seward Burroughs .............. the first practical adding
and listing machine.

b. Nevertheless, the layout of the computer keyboard still owes its ori-
gin to the ..ccceeeee.n. of the first typewriter, Christopher Latham
Sholes who also invented the QWERTY layout.

c. We are more ready to try the untried when what we do is inconse-
quential. Hence the fact that many .............. had their birth as
toys. (Eric Hoffer)
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2. improve, improvement

a. At sixteen Blaise Pascal wrote an essay on conic sections; and in
1641, at the age of eighteen, he constructed the first arithmetical
machine, an instrument which, eight years later, he further

€. Soon the functionality of calculators................... beyond simple
arithmetic operations.

3. develop, developer, development

a. The very first graphical user interface was ......c.ccceeueneeee by the
Xerox Corporation at their Palo Alto Research Center (PARC) in
the 1970s.

b. With the 1984 Apple Macintosh Steve Jobs made sure ..................
created software for the new Macintosh Computer.

c. A few key technological .................. created the transition of the
typewriter into the computer keyboard.

4, calculate, calculator, calculation

a. One of the most difficult aspects of doing a large ......c.ee.......
with either a slide rule or a mechanical adding machine is keeping
track of all intermediate results.

b. Burroughs’ company mostly made ......ccecueenen. for banking sys-
tems, but when the company was renamed the Burroughs Corpora-
tion in 1953 it began moving into computers.

¢. Using heron's formula we .............. the area of the triangle.

2.9. Translate the sentences paying attention to the use of the Infinitive.

1. It was also clear to him that the machines should work in the binary
number system, because he wanted to construct his computers using binary
switching elements.

2. It was also very expensive to reconstruct all the pieces of the ma-
chine.

3. Although a powerful language, it was felt to be too complex in its
syntax, and inadequate for all of Java's requirements.

4. You can use any text editor to create and edit source files.

5. Applesoft was easy to use because it was interactive. The disadvan-
tage was a lack of more powerful commands, and it could be difficult to
create large and complex programs.
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6. To make portability between various different computers possible,
UCSD Pascal programs were compiled into a specialized code called "P-
code".

7. This makes it possible to pass complex object hierarchies to a C coder
who thinks computer science has made no worthwhile advancements since
the invention of the pointer.(Gordon McMillan)

8. Many inventions would have to be reviewed by engineers to make
sure they are safe.

9. C ++ makes it easy to shoot yourself in the foot. C++ makes it harder,
but when you do, you blow away your whole leg! (Bjarne Stroustrup)

2.10. Translate the following sentences into English:

1. Cuérel cymecTBOBaNIH CO BpEMEH aHTUIHOCTH.

2. Bunsrensm llukaps coznan nepBelil MEXaHHUYECKUH KaIBKYIATOP.

3. BrruncnuTenbHas TEXHUKA cTajda y4eOHOW JUCHUIUIMHOW B S50-BIX
rogax 20 cronerus.

4. B nauvane 20-ro Beka Obuia U300peTeHa CYETHO-TIEPHOpPAIIMOHHASL
MallllHa.

5. Ecnu BBI ommmbanuck B 0JiHON OyKBe, TO IIporpamMmma Jjiapaia cOoi.

6. B Hauane 50-pIX TONOB BBLIUMCIUTENIbHAS TEXHUKA ObUIA HA HAYallb-
HOH CTaluH Pa3BUTHSL.

7. C TeueHuem BPEMCHU KOMITBIOTEPHI 3HAUYUTCIILHO YCOBCPIICHCTBOBA-
JIUCB.

Comprehension

2.11. Mark each statement as T (True), F (False) or N (Not Mentioned).

1. Machines for calculating fixed numerical tasks, such as the abacus, have
existed since antiquity.

2. Wilhelm Schickard built the first mechanical calculator in 1180.

3. Charles Babbage designed a difference engine in Victorian times helped
by Ada Lovelace.

4. The IBM 024 Card Punch and IBM 026 Printing Card Punch were an-
nounced in 1949.

5. During the 1940s, as newer and more powerful computing machines
were developed.

6. The field of computer science did not broaden to study computation in
general.

7. Computer science became a distinct academic discipline in the 1970s and
early 1980s.
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8. IBM released the IBM 704 and later the IBM 709 computers, which
were widely used during the exploration period of such devices.
9. Unsatisfied with the reliability of the binary switching metal sheets
used in the Z1, Konrad Zuse next constructed the Z2 computer.
10. Modern society has seen a significant shift from computers being used
solely by experts or professionals to a more widespread user base.

2.12. Answer the following questions

What machines for calculating have been known since antiquity?
Who was the first to have built the mechanical calculator?

When were punch-card machines introduced?

Where was the first computer science programme formed?

Could computers perform many tasks?

When did computer science become a distinct academic discipline?
What companies participated in computer revolution?

NoohkwhE

Speaking
2.13. Make a report on history of computer science

Unit 3

Before you read

3.1. Work in pairs or small groups. What do you know about the com-
plex protection of information objects ?

3.2. Read the text, compare your ideas with the information given, and
write some questions as a plan to summarise this text.

COMPLEX PROTECTION OF INFORMATION OBJECTS

Computers, computer networks of information systems, telecommunica-
tions are information objects. These objects need the complex protection.

Complex protection includes all methods of information protection, or-
ganizational, legal and technical protection, including program and hard-
ware methods.

The specialists of complex protection need to know well information
technologies. Therefore students learn programming, computer hardware,
administration of computer networks and information systems.
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Information systems include big operation systems, for example, Win-
dows, Linux and UNIX.

Software and hardware methods are used to support the confidentiality
and authenticity of the data in computer networks, databases, the telecom-
munication and mobile systems. These systems are based on the crypto-
graphic algorithms.

The students also study architecture of the basic families of microcon-
trollers, programming languages and means of programs debugging.

The questions of creation and application protection systems occupy a
special place in the training of students. The intellectual protection systems
use algorithms of person biometric identification, based on finger prints,
human voice and on the graphic image.

Specialists of complex protection can deal with such issues as:

1) Experimental — research activity:

a) The investigation of physical influence on the information processes
in the protected objects.

b) The study of canals of informational leakage.

¢) Carrying out contrastive information analyses received after re-
searches and tests.

2) Operational activity

The graduates work as engineers in various spheres, for example, in se-

curity firms.
Vocabulary
1. legal [PaBOBOM
2. micro nuclear MUKPOSIIEPHBIN
3. confidentiality KOH(UICHIIHAIEHOCTE
4. authenticity IO THHHOCTH
5. database 0a3a JaHHBIX
6. debugging oTJagKa
7. application program MPUJIOKEHUE, TPUKIIaIHas IporpaMMa
8. occupy 3aHUMAaTh MECTO
9. microcontrollers MUKPOKOHTPOJIIEPHI
10. probability BEPOSTHOCTD
11. news leak yTeuka nHpopMauu
12. contrastive COTIOCTABUTEIbHBIN
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Vocabulary development
3.3. Match the words below to make word partners.

1. operation a. networks
2. computer b. algorithms
3. students C. prints

4. complex d. system

5. biometric e. languages
6. programming f. activity

7. research g. protection
8. finger h. training

Comprehension

3.4. Are the following statements true or false?

1) Information systems are information objects.

2) Specialists of complex protection need to know well history, philoso-
phy and principles of psychology.

3) Software and hardware methods can’t support the confidentiality and
authenticity of the data.

4) The graduates of the faculty in this specialty work in various fields.

5) The specialists of complex protection can’t carry out contrastive in-
formation analysis, because it’s not their sphere of activity.

3.5. Answer the questions on the text.
1) What methods does complex protection include?
2) Why do the specialists need to know well information technologies?
3) What main operation systems do you know?
4) How do the intellectual protection systems use algorithms of personal
biometric identification?
5) Where can the graduates work?

Grammar revision

3.6. Open the brackets using an appropriate form of the verb.

1) The specialists of complex protection (to solve) different problems at
the moment.

2) The specialists (to discuss) the canals of informational leakage at the
meeting yesterday.

3) Information objects (to need) the complex protection.

4) The students (to study) programming language for two years.

5) Intellectual systems (to use) databases.
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3.7. Translate into English

1. ®akynpTeT TOTOBUT KBATM(DUITUPOBAHHBIX CHEIIHAINCTOB, U KaXIBIH
CTYJEHT MOXKET JIETKO BEIOpaTh 00JIaCTh CBOEH CIIeITHaIN3alliy.

2. CrymeHTHl y4arcs mpo(heCCHOHAIBHO UCTIOIB30BATh U 0OCTYKUBATh
coBpeMeHHoe 00opymoBaHue, YTOOB A((EKTHUBHO MPHUMEHATH €r0 B CBOEH
HCCIIEA0BATENBCKON U IPAKTUUECKOU AeATENBHOCTH.

3. Crynearam ABT® nmpenocTaBisieTcsi BOSMOXKHOCTP ITOJYIHTH CaMbIe
COBpPEMEHHBIC 3HAHWS B BRIOPAHHOM 00JIaCTH.

4. BeITyCKHHUKY, UMEIOIINE CTETIeHh MarucTpa WK IUTUIOM HHXKEHepa,
MOTYT TIOCTYIIATH B aCIIUPAHTYPy U MOJYYHUTH YICHYIO CTETICHb KaHAHIaTa
HayK.

5. CTyneHTsl, CeluaaTu3upyIorecs B 00IacTH 3alUThl HH(GOpPMAITUH,
o0y4aroTcss 5 IIeT, W Mociie OKOHYaHWS YHUBEPCHUTETa CMOTYT paboTaTh B
cepe nHGHOPMAITMOHHOM OE30MMaCHOCTH.

6. B coOTBeTCTBMM ¢ MHOTOYPOBHEBOH CHUCTEMOW OOpa3oBaHHs, BBe-
JEHHOW Ha (aKynbTeTe, CTyJeHTaM, YCICUIHO OKOHYMBIIUM Kypc 00yde-
HUSI, IPUCYKIIAETCS CTETICHb 0aKalaBpa, MarucTpa Win AUIUIOM HHXKEHepa.

3.8. Open the brackets using the active or passive tense forms.

1) Computers, computer networks information systems, telecommunica-
tions (to call) information objects.

2) Algorithms of person biometric identification (to use) in the intellec-
tual protection systems.

3) The specialists of complex protection carry out contrastive informa-
tion analysis which (to receive) after researches and tests.

4) Software and hardware methods (to use) to support the confidentiality
and authenticity of the data in computer networks, databases and the tele-
communication and mobile systems.

5) The specialists of complex protection (to need) to know information
technologies.

Speaking
3.9. Summarise the main ideas of the text.
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Unit4

Before you read

4.1. Discuss these questions with your partner.
1. What is biomedical engineering?
2. Where can students work after graduating from this departament?
3. What science is connected with biomedical engineering?

4.2. Read the text and then make a list of terms which are new for you.
WHAT IS BIOMEDICAL ENGINEERING?

Biomedical engineering (BME) is the application of engineering
principles and techniques to the medical field. It combines the design and
problem solving skills of engineering with medical and biological sciences
to improve healthcare diagnosis and treatment.

Biomedical engineering is the study of medical equipment used in an
environment of care or physiological training and how this equipment
interfaces or physically interacts with the human body.

Biomedical engineering has only recently emerged as its own discipline,
compared to many other engineering fields; this evolution is common as a
new field transitions from being an , y
interdisciplinary  specialization among
already-established  fields, to being
considered as a field in itself.

Much of the work in biomedical
engineering consists of research and
development, spanning a broad array of
subfields. Prominent biomedical
engineering applications include the
development of biocompatible prosthesis,
various  diagnostic and therapeutic
medical devices ranging from clinical
equipment to micro-implants, common imaging equipment such as MRIs
and EEGs, biotechnologies such as regenerative tissue growth, and
pharmaceutical drugs and biopharmaceuticals.

Biomedical engineers design, test, modify, recommend modification of,
and evaluate all medical equipment used to interface or interact with the
human body. In addition to these functions, clinical engineers usually
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supervise the biomedical equipment maintenance function within an
environment of care.

Some biomedical engineers do not work with medical devices. These
biomedical engineers use their knowledge of math to look at living systems.
Living things are very complicated and biomedical engineers often make
mathematical models. Using maths can help understand the living
organisms better.

Biomedical engineering is a highly interdisciplinary field, influenced by
various other engineering and medical fields.

Disciplines within BME can include:

+ Chemical engineering — often associated with biochemical, cellular,
molecular and tissue engineering, biomaterials and biotransport.

» Electrical engineering— often associated with bioelectrical and
neural engineering, bioinstrumentation, biomedical imaging, and medical
devices. This also tends to encompass optics and optical engineering —
biomedical optics, imaging and related medical devices.

* Mechanical engineering— often associated with biomechanics,
biotransport, medical devices, and modeling of biological systems.

Vocabulary development
Match the words and phrases with their definitions.
1. biomedical engineering a. electroencephalogram

2. medical field b. an artificial leg, tooth, or other part
of the body
3. equipment c. the items needed for a particular
purpose
4. interdisciplinary d. particularly noticeable
5. subfields e. medical engineering
6. prominent f. activity related to the nervous
system
7. micro-implants g. the application of engineering
principles to the fields of biology
and medicine
8. MRI h. act so as to have a reciprocal effect
9. EEG i. artificial tiny details of organism
10. tissue j- part
11. to interact k. the process of debugging or being
maintained
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12. maintenance . relating to more than one branch of

knowledge

13. living systems m. systems necessary to stabilize the
patient life

14. prostheses The material from which animals or
plants are made

15. neural Magnetic Resonance Imaging

Comprehension

4.4. Now read the text again and decide whether these statements are
true or false.

1. Biomedical engineering is the science about people’s health.

2. All biomedical engineers work with medical devices.

3. Chemical engineering is the heart of Biomedical engineering.

4. Prominent biomedical engineering applications include the
development of biocompatible processes.

5. Sometimes biomedical engineers make models of living systems.

6. Biomedical engineers use their knowledge of math to look at living
systems

4.5. Answer the questions.

1. What have you learnt from the text about biomedical engineering?

2. What special knowledge is necessary for the biomedical engineer?

3. What is biomedical engineering concerned with?

4. What is the difference between “Biomedical engineering” and
“Mechanical Engineering”?

Grammar revision

4.6. Put the verbs in the correct tense-aspect forms

1. Biomedical engineering (to have) only recently emerged as its own
discipline.

2. Living things (to be) very complicated, so biomedical engineers often
(to make) models so the math is easier.

3. Prominent biomedical engineering applications (to include) the
development of biocompatible prosthesis.

4. Biomedical engineers (to design) and (to evaluate) all medical
equipment used to interface or interact with the human body.

5. Some biomedical engineers (not to work) with medical devices.
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4.7. Transform these passive sentences into active ones.

1. Sometimes, disciplines within BME are classified by their
associations with other, more established engineering fields

2. Chemical engineering is often associated with biochemical, cellular,
molecular and tissue engineering, biomaterials, and bio transport.

3. Electrical engineering is associated with bioelectrical and neural
engineering, bioinstrumentation, biomedical imaging, and medical devices.

4. Mechanical engineering is often associated with biomechanics, bio
transport, medical devices, and modeling of biological systems.

4.8. Fill in the gaps with appropriate words from the box.

Biomedical 1. apply engineering principles and materials
technology to healthcare. This can 2. researching, designing and
developing medical products, such as joint replacements or robotic surgical
instruments; designing or modifying 3. for clients with special
needs in a rehabilitation setting; or managing the use of clinical equipment
in 4. and the community.

Biomedical engineers can be employed by 5. services, medical
equipment 6. and research departments.

Job titles can vary 7. on the exact nature of the work. As well as
biomedical engineer you are likely to come across 8. ; design
engineer; and 9. scientist.

hospitals bioengineer engineers manufacturers equipment
include health depending clinical

Speaking

4.9. Imagine that you are a biomedical engineer. What can you offer to
this branch of engineering? What problem will it solve? Explain your
choice.

(For example: to offer a new type of
implant or clinical equipment.)

JARVIK-7 is an artificial heart, an
example of a biomedical engineering
application of mechanical engineering
with  biocompatible = materials  for
cardiothoracic surgery using an artificial
organ.

4.10. Discuss the main ideas of the text in class.
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Compiled by lvanova O. V. (Units 1, 2),
Vandakurova S. A. (Units 3-5)

MODULE IV
Faculty of Mechanics and Technology

Unit 1l

Before you read

1.1. Discuss the following questions with your partner
Why have you entered the faculty of Mechanics and Technology?
What do you know about the faculty?
What do you want to know about the faculty?

1.2. Read the text and match the headings A —E with the paragraphs
1 — 4. There is one extra heading which you don’t need to use.

Career opportunities

Course structure

Students’ training

History of the faculty

Faculty departments

moow»

THE FACULTY OF MECHANICS AND TECHNOLOGY

1. The faculty of Machine Building was established at Novosibirsk Insti-
tute of Electrical Engineering in 1956 due to the great demand for mechanical
engineers in Siberian Region. In 1959 The Aircraft Construction Faculty was
set up on its basis and in 1979 The Instrument —Making Faculty was
branched off. Up to 1964 the faculty trained engineers in the field of manufac-
turing engineering and metal-cutting machines tools. In 1965 a new course in
electrophysical machining methods was opened. In 1998 the faculty was re-
named due to opening new degrees and introducing multilevel system of
training. Now it is known as the Faculty of Mechanics and Technology.

2. At present the faculty incorporates 10 departments. It awards Bache-
lor’s and Master’s degrees in the field of automatic machine building pro-
duction; materials science and new materials technology and Engineer’s
degree in the field of manufacturing engineering; metal cutting machine
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tools and tooling; automation of manufacturing processes and production;
material science in machine building; machine and apparatus for food indus-
try; technology of decorative material working. Besides some departments
provide training in additional areas thus extending the major field. Also the
faculty provides training of Candidates and Doctors of Science. There is a
special D.Sc. Council in the area of “Processes of mechanical and physical
and technical treatment, machine tools and tooling”.

3. The Faculty has well-equipped workshops and research laboratories
specializing in laser, ultrasonic treatment, spark erosion electrochemical
machining and computer classes equipped with up-to-date computers having
an access to the Internet. The academic staff includes about 100 highly qual-
ified teachers, among them 18 D.Sc. and professors and 58 Cand.Sc. and
associate professors. Students receive fundamental knowledge in basic sub-
jects and professional training in a wide range of major disciplines such as
computer technology, economics, management and industrial engineering.
Students undergo industrial training in the leading enterprises of Novosi-
birsk.

4. The faculty graduates work as designers, process engineers, foremen,
adjusters and research engineers at large-scale and small-scale enterprises,
design offices and research institutes of Siberian Branch of Russian Acade-
my of Science. Many of them have been promoted to the position of direc-
tors and chief engineers of plants and design institutes. Broad education in
mechanical engineering, economics and computer-aided design allow the
graduates to specialize in the chosen field of professional activity and to get
adapted to the conditions of work at commercial enterprises.

Vocabulary

1. faculty of mechanics and technology MEXaHUKO-TEXHOJIOTHUECKHIA (PaKyIbTeT

2. machine building/ machine engineering MaIIiHOCTPOEHHE

3. mechanical engineer HEDKEHEP-MEXaHNK

4. instrument making/ instrument engineering  mpu6opocTpoceHue

5. manufacturing engineering TEXHOJIOTHS MAIITHOCTPOCHHUS

6. metal-cutting tool METALIOPSIKYILHT CTAHOK

7. electrophysical machining methods AMEKTPODHH3HIECKHE METOABI 00PabOTKH

8. manufacturing/ production methods TEXHOJIOTHYECKHE TTPOIECCHI U AIlapaThl
and apparatus

9. (mechanical) drawing yepUeHne

10. engineering/ technical drawing HIKeHepHas rpaduka
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11
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23

applied mechanics
theoretical mechanics
strength of materials
laser treatment
ultrasonic treatment
material science
tooling

metal working
workshop

enterprise

plant, factory
design

. computer aided design
24,

industrial training

MPHUKIIaHAS MEXaHUKa
TEOpETHYECKAsT MEXaHUKA
COIIPOTHBIICHHE MATECPHAIOB
nazepHasi 00paboTka
yIBTpa3ByKoBas 00paboTka
MaTepHanoBeICHIEe
HUHCTPYMEHTBI

00paboTka MeTasia
MacTepcKas, IIex
OpEANPHAITHE

3aBOJ

MPOSKTHPOBAHHUE

MAIIMHHOE POCKTHPOBAHIE
TPOM3BO/ICTBEHHAS MPAKTHKA

25. demand for HOTpeOHOCTH B

Vocabulary development
1.3. Match pairs of words with similar meanings from items A and B

A B
1. demand a. production
2. field b. big
3. manufacturing C. enterprise
4. building d. need
5. large-scale e. to get
6. working f. to teach
7. to establish g. modern
8. to train h. treatment
9. to receive i. main
10. plant j. area
11. leading k. to set-up

12. up-to-date . construction

1.4. Match the following words with their definitions
a) machine b) mechanics c) tool d) staff e) design
f) laboratory g) workshop h) plant

1. is something that you hold in your hand and use to do a
particular job.
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2. is a piece of equipment that uses power such as electric-
ity to do a particular job.
is the science that deals with the effect of forces on ob-

jects.

4, is a special room or building where scientists test and
prepare substances

5. is a factory that makes cars, machines, equipment etc.

6. are people who work for a particular company, organi-
zation or institute.

7. is a room or a building where things are made using
machines

8. is the process of deciding how something will be made,

how it will work and look.

1.5. Find the following key words and word combinations in para-
graphs 1 —4. Each paragraph contains 5 words or word combinations.
/work as/ /was established/ /well-equipped workshops/ /incorporate/
/graduates/ /up-to-date computers/ /manufacturing process/ /demand/
/broad education/ /receive training/ /machine tools/ /was set up/ /large-
scale enterprises/ /staff/  /technical treatment/ /was branched off/
/specialize in/ /undergo industrial training/ /material science/ /was re-
named/

Grammar revision

1.6. Choose the correct verb in brackets and answer the following ques-
tions

When (did/ does/ was) the faculty established?

Why (' were/ was/ did) the faculty renamed in 1998?

How many faculties (---/ does/ is) the faculty incorporate?

What degrees (does/ ---/ is} the faculty award?

What teaching facilities ( is / do / does) the faculty provide the students
with?

Where (are/ do / ---) students undergo industrial training?

. What (---/ does / is) allows students to find a good job?

grwdE

~No

Speaking

1.7. Speak on the topic The Faculty of Mechanics and Technology using
exercises 1.2 and 1.5
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Unit 2

2.1. Read the text and state whether the following sentences are

true(T)or false(F)

1. Mechanical engineering is concerned with building houses, palaces, py-
ramids and other structures (T/F)

2. Mechanical engineering branched off civil engineering with the inven-
tion of the steam engine. (T/F)

3. Mechanical engineering is closely connected with all branches of engi-
neering using electricity. (T/F)

4. Steam turbine is the example of prime mover. (T/F)

5. The creation of “unmanned” industries will increase the service life of
machines. (T/F)

6. Strengthening treatment will allow to increase productivity several times.
(T/IF)

7. The term “engineering” was known many thousands years ago. (T/F)

THE HISTORY OF MECHANICAL ENGINEERING

Engineering is a science which deals with design, construction and op-
eration of structures, machines, engines and other devices used in industry
and everyday life. The term “engineering” is a modern one. However the art
of building houses, palaces, pyramids and other structures was known as far
back as many thousands years ago. Now we call it “civil engineering”. As
time went on the art of civil engineering was enriched with new achieve-
ments of science and technology. With the invention of the steam engine
and the growth of factories a number of civil engineers became interested in
the practical application of the science of mechanics and thermodynamics to
the design of machines. Mechanical engineering has been recognized as a
separate branch of engineering since the formation of the Institution of Me-
chanical Engineers of Great Britain in 1847.

The development of the textile machinery, turbines, machine tools,
pumping machinery and locomotives of that time made such a diversity in-
terest. Mechanical engineering deals with machines and devices of all kinds
and with research and science upon which they depend. Among these ma-
chines are prime movers such as engines and turbines using air, gas, steam
and water as operating media; pumping machines and other hydraulic appa-
ratus; steam boilers, heating, ventilating, air conditioning and refrigerating
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equipment, transportation structures used in aviation; automotive engineer-
ing, railroads and ships, machine tools, special machines for industry and
for construction of buildings, railroads and harbors. In fact, mechanical en-
gineers enter into the work of all engineers in other branches of engineer-
ing.

The scientific and technological progress will continue in engineering
along two main headlines. Firstly, it is automation, including the creation of
“unmanned” industries. Secondly, raising the reliability and extending the
service life of machines. This certainly requires new technology. Intense
work is being carried out on new robots which can identify objects, their
position in space, etc. A promising reserve in increasing the life of parts is
strengthening treatment. In recent years new highly efficient methods have
been found. In the shortest time possible the engineers are to start producing
new generations of machines and equipment which would allow manufac-
tures to increase productivity several times and to find a way for the appli-
cation of advanced technologies. First is the vacuum plasma methods for
coating components with hard alloy compounds, such as nitrides and car-
bides of titanium, tungsten and boron.

Vocabulary development
2.2. Match the English words to their Russian equivalents.

1 steamengine a Hacoc

2 prime mover b cpok rogHoCTH

3 pumping machine C MapoBOH JBHTaTelh

4 reliability d mnpumMeHeHue

5 service life € TOBBIIICHHUE MEXaHUYECKHX
CBOJCTB

6 application f mepBu4HBIN nBUTATENB, TATAY

7 strengthening 0 HaJSKHOCTh

2.3. Read the following international words and check their pronuncia-
tion in a dictionary.

thermodynamics hydraulic
ventilating refrigerating
transportation automation
structure pyramid
turbine textile
identify efficient
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2.4. Match the following words with their definitions
turbine/ boiler/ refrigerator/ productivity/ engine/ ventilator/ hydraulic/

pump

1 is a machine with moving parts that uses fuel to produce move-
ment

2. is a piece of equipment for making a liquid or gas move into or
out of smth.

3. is a machine that heats water and provides hot water for a heat-
ing system.

4, means using of water or oil to make a machine work.

5. is @ machine that brings fresh air into a room or a building.

6. is a machine that keeps food or drinks cold.

7. is the rate at which goods are produced.

8. is a machine that uses the pressure of liquid or gas on a wheel to

get power,

2.5. Complete the following sentences and translate them

1.
2.
3.

No ok

Engineering deals with ...

With the invention of the steam engine and the growth of factories ...
Mechanical engineering has been recognized as a separate branch of en-
gineering since ...

Mechanical engineering is concerned with ...

The scientific and technological progress will go on ...

Raising reliability requires ...

New generations of machines and equipment would allow ...

Speaking

2.6. Speak on the topic Mechanical Engineering and Machine Building.
(200 — 250 words). Make use of the following plan.

1. The History.
2. Spheres of useage.
3. Further development.

Unit 3

3.1. Read the text and answer the questions:

1) What are metals and what do we call metallurgy?
2) Why are most metals dense?

3) Why are metals malleable?
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4) What are grains?

5) What is alloying?

6) What is crystalline structure?

7) What changes the size of grains in metals?

METALS

Metals are materials most widely used in industry because of their prop-
erties. The study of the production and properties of metals is known as me-
tallurgy.

The separation between the atoms in metals is small, so most metals are
dense. The atoms are arranged regularly and can slide over each other. That
is why metals are malleable ( can be deformed and bent without fracture )
and ductile ( can be drawn into wire ). Metals vary greatly in their proper-
ties. For example, lead is soft and can be bent by hand, while iron can only
be worked by hammering at red heat.

The regular arrangement of atoms in metals gives them a crystalline
structure. Irregular crystals are called grains. The properties of metals de-
pend on the size, shape, orientation, and composition of these grains. In
general, a metal with small grains will be harder and stronger than one with
coarse grains.

Heat treatment controls the nature of the grains and their size in the
metal. Small amounts of other metals (less than 1 per cent) are often added
to a pure metal. This is called alloying (eruposanue) and it changes the
grain structure and properties of metals.

All metals can be formed by drawing, rolling, hammering and extrusion,
but some require hot-working. Metals are subject to metal fatigue and to
creep (the slow increase in length under stress) causing deformation and
failure. Both effects are taken into account by engineers when designing, for
example, airplanes, gas-turbines, and pressure vessels for high-temperature
chemical processes. Metals can be worked using machine-tools.

The ways of working a metal depend on its properties. Many metals can
be melted and cast in moulds, but special conditions are required for metals
that react with air.

Vocabulary:

1. arrangement — pacmonoxxeHue
2. coarse — rpyOblii, KpyTHBIN
3.todraw — TsHYTH
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4.lead — cBuHery

5. to hammer — koBaTh

6. rolling — mpokarka

7. metal fatigue — ycranocts MeTasIa
8. vessel — cocyn, koren

9. to cast — oruBaTh

10. stress — namieHue, HANIPSHKEHUE
11. separation — uHTepBail, pacCTOSHUE
12. dense — mmoTHBIH

13. treatment — obpaboTka

14. ductile — snacTHyHBIN, KOBKUI

Comprehension

3.2. Complete the following sentences
. Metals are ...
. Metallurgy is ...
. Most metals are ...
. The regular arrangement of atoms in metals ...
. The properties of the metals depend on ...
. Metals with small grains will be ...
. ... controls the nature of the grains in the metal.
. Alloying is ...
3.3 Translate into English
1. MeTayibl UMEIOT KPUCTALTUYECKYIO CTPYKTYPY H3-3a MPABHIBHOTO
PACIOJIOKEHHUS AaTOMOB.
2. YUeM MeHbIIIE 3epEeH, TEM TBEPHKE METAJLI.
3. JlerupoBaHue U3MEHSET CTPYKTYPY 3€pEH U CBOWCTBA METAJUIOB.
4. Mertann nedopMupyeTcs U pa3pyliaeTcst N3-3a YCTaIOCT! U TOJI3YYECTH.
5. MeTtaibl — IJIOTHBIE MaTepHajIbl IOTOMY, YTO MEXIy aTOMaMH B Me-
TaJJIax Majoe pacCcTOsHUE.

CO~IN DN DNWN —

Unit4

4.1. Read the text and find the English equivalents to the following Rus-
sian word-groups.

1) MoryT nerko neopMupoBaTHCs

2) Hy)KHbIE (OPMBI

3) Temneparypa nepeKpuCTaTN3auN

4) mnactuyeckas neopMaIus CyKaTHs
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5) camMoe OOBIYHOE M3ENIHE ITPOKaTa
6) 3a30p MeXIy ILUTYH)KEPOM H IITAMIIOM
7) mpoTATHBaHUE METaIa Yepe3 QuiIbepy
8) BoJIOUECHUE TIPOBOJIOKH
9) yMmeHbIIeHHE AaMeTpa
10) pacTsruBaTh BBIIIE TOYKH TEKYIECTH

METALWORKING

Metals are important in industry because they can be easily deformed
into useful shapes. A lot of metalworking processes have been developed
for certain applications. They can be divided into five broad groups: rolling,
extrusion, drawing, forging, sheet-metal forming.

During the first four processes metal is subjected to large amounts of
strain (deformation). But if deformation goes at a high temperature, the
metal will recrystallize — that is, new strain-free grains will grow instead of
deformed grains. For this reason metals are usually rolled, extruded, drawn,
or forged above their recrystallization temperature. This is called hot work-
ing. Under these conditions there is no limit to the compressive plastic strain
to which the metal can be subjected.

Other processes are performed below the recrystallization temperature.
These are called cold working. Cold working hardens metal and makes the
part stronger. However, there is a limit to the strain before a cold part cracks.

Rolling is the most common metalworking process. More than 90 per-
cent of the aluminum, steel and copper produced are rolled at least once in
the course of production. The most common rolled product is sheet. Rolling
can be done either hot or cold. If the rolling is finished cold, the surface will
be smoother and the product stronger.

Extrusion is pushing the billet to flow through the orifice of a die. Prod-
ucts may have either a simple or a complex cross section. Aluminum win-
dow frames are the examples of complex extrusions.

Tubes or other hollow parts can also be extruded. The initial piece is a
thick-walled tube, and the extruded part is shaped between a die on the out-
side of the tube and a mandrel held on the inside.

In back-extrusion (mrammoBka BhiAaBauBaHueM) the workpiece is
placed in the bottom of a hole and a loosely fitting ram is pushed against it.
The ram forces the metal to flow back around it, with the gap between the
ram and the die determining the wall thickness. The example of this process
is the manufacturing of aluminum beer cans.
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Drawing consists of pulling metal through a die. An example of drawing
is wire drawing. The diameter reduction that can be achieved in one die is
limited, but several dies in series can be used to get the desired reduction.

Sheet metal forming is widely used when parts of certain shape and size
are needed. It includes forging, bending and shearing. One characteristic of
sheet metal forming is that the thickness of the sheet changes little in
processing. The metal is stretched just beyond its yield point (2 to 4 %
strain) in order to retain the new shape. Bending can be done by pressing
between two dies. Shearing is a cutting operation similar to that used for
cloth.

Forging is the shaping of a piece of metal by pushing with open or
closed dies. It is usually done hot in order to reduce the required force and
increase the metal’s plasticity.

Vocabular:

1. rolling — npokarka
2. extrusion — sKCTpy3usi, BbIIABIMBAHUC
3. drawing — Bomouenue
4. forging — xoBka
5. sheet — et
6. Cross section — momepedHoe ceueHue
7.die — mrramm, pumsepa
8. to subject to — moaBeprars
9. initial — mepBoHavanbHBII

10 to harden — ympounsite

Comprehension

4.2. Answer the questions
1) Why are metals so important in industry?
2) What are the main metalworking processes?
3) Why are metals worked mostly hot?
4) What properties does cold working give to metals?
5) How can the reduction of diameter in wire drawing be achieved?
6) What is sheet metal forming and where it can be used?

4.3. Match the following prefixes from the box with their definitions:
| inter- post- bi- pre- multi- ex-

a) more than one; many
b) later than;after
c) before; in preparation
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d) former and still living
e) between; among a group
f) two; twice; double

4.4 Translate into English

1) IlepekpucTamIu3alis- 3T0 POCT HOBBIX, CBOOOJHBIX OT JedopMaItiu
3EpeH.

2) Bo Bpemst Topsieil 00pabOTKH METaT MOXKET ITOABEPTaThCS OUYCHB
OOJTBIITON TIIACTHIECKOM MehOpMAITHH CHKATHSI.

3) IloBepxHOCTh XOJOJHOKATAHHOTO JIUCTa Oonee riiafkas, ¥ OH Mpod-
Hee.

4) IlonepeuHoe cedeHne (WUIBEPHI UISI SIKCTPY3HUH MOXKET OBITH MPO-
CTBIM WJIH CJIOXKHBIM.

5) Ilpu BoOYEHNU TPOBOJIOKH JUAMETP OTBEPCTHS BOJIOYMIBHOMN IOC-
KM KaXJIbIi pa3 YMEHbILIAETCS.

6) LlltammoBKa JNHCTOBOTO MeTaljia BKJIOYaeT B ceOsi KOBKY, M3THMO M
o0pesky.

7)Hebonpias aedopmanus MCTa NpU PacTsDKEHHUH MIOMOTAaeT COXpa-
HUTBH HOBYIO (hopMy Aeranu.

8) Ipu npokoBKe AeTaab JOJKHA OBITh TOpSUCH I YMEHBIICHUS He-
00XOUMBIX YCUIINH U YBENWYSHNS TUIACTUYHOCTH MeTallja.

Unit5

5.1. Read the following web page and complete the missing headings
using the words :

a. Aluminium b. Copper c. Glass d. Plastic e. Rubber

f. Steel g. Timber.

RECYCLABLE MATERIALS

1) ... Scrap can be sorted easily using magnetism. If the metal is galva-
nized ( coated with zinc) the zinc is fully recyclable. If it is stainless steel,
other metals mixed with the iron, such as chromium and nickel, can also be
recovered and recycled.

2) ... Sorting is critical, as there are key differences between the clear
and coloured material used in bottles and jars, and the high-grade material
used in engineering applications, which contains traces of metals.
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3) ... Scarcity makes recycling especially desirable, and justifies the
cost of removing insulation from electric wires, which are a major source of
scrap. Pure metal can also be recovered from alloys derived from it, notably
brass ( which also contains quantities of zinc, and often lead) and bronze (
which contains tin).

4) ... The cost of melting down existing metal is significantly cheaper
than the energy-intensive process of electrolysis, which is required to ex-
tract new metal from ore.

5) ... Hardwood and softwood can be reused. However, the frequent
need to remove ironmongery and saw or plane off damaged edges, can
make the process costly.

6) ... Tyres are the primary source of recyclable material. These can be
reused whole in certain applications. They can also be ground into crumbs
which have varied uses.

7) ... An obstacle to recycling is the need to sort waste carefully. While
some types can be melted down for reuse, many cannot, or result in low-
grade material.

5.2. Match the materials (1-8) to the definitions (a-h).
1. stainless steel a. a metal used to make brass, and in galvanized
coatings on steel

2.zinc b. the predominant metal in steel

3.iron c. a type of steel not needing a protective coating, as
it doesn’t rust

4. bronze d. a dense, poisonous metal

5. lead e. rocks from which metals can be extracted

6. hardwood f. an alloy made from copper and tin

7.0re g. timber from pine trees

8. softwood h. timber from deciduous trees

5.3. Complete the following sentences using from, with or of.

. Bronze contains significant amounts ... copper.

. Galvanised steel is steel coated ... zink.

. Steel is an alloy derived ... iron.

. Pure metals can usually be recovered ... alloys.

. To produce stainless steel, iron is mixed ... other metals.

. Stainless steel contains quantities ... chromium and nickel.
. Glass tableware contains traces ... metals, such as lead.

. When new metal is extracted ... ore, the costs can be high.

OO W~
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Compiled by Atabaeva L. Sh. (Units 2, 3),
Nee A. A. (Units 1, 4, 5)

MODULE V
Faculty of Mechatronics and Automatization

Unit |

Before you read

1.1. Answer the following questions:

1. When was the faculty of Mechatronics and Automatization orga-
nized?

2. What is the previous name of the faculty?

3. What programmes does the faculty offer its students?

4. Does the faculty award degrees? What are they?

5. What can you say about the facilities the faculty provides the stu-
dents with?

1.2. a) Read the text and compare your answers with the information
given in the text.
b) Write some questions as a plan to summarize this text.

THE FACULTY OF MECHATRONICS
AND AUTOMATIZATION

Organized in 1953, Electromechanical Faculty is the oldest at Novosi-
birsk State Technical University (NSTU). The Faculty was renamed as the
Faculty of Mechatronics and Automatization in 2009. 15000 engineers for
various segments of the national economy such as electrical and power indus-
tries, metallurgy, aerospace and transport industries, and others have been
trained since that time. Electromechanics is an interdisciplinary subject, and
the practical applications of the principles which it embodies could well con-
tribute to massive savings of money in industry. And the programmes offered
by the Faculty are aimed at encouraging students to develop interdisciplinary
processes, knowledge and skills.

The Faculty offers a multi-level specialist education scheme which pro-
vides a large variety of programmes at Bachelour of Science, Master of
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Science and Engineer of Science levels. The Faculty awards the Bachelor’s
(B.Sc.) degree after successful completion of a four-year programme of
study. After obtaining the B.Sc. degree students may undertake a two-year
programme leading toward the Master’s (M.Sc.) degree with emphasis on
theoretical and applied research. It is the policy of the Faculty that research
should be carried out in topics which are likely to be industrially or socially
useful. Another opportunity for professional career-oriented students is a
five-year programme of study leading to the award of the Diploma in Engi-
neering. In addition, the Faculty offers an accelerated two-year programme
leading to the award of the Diploma in Engineering to students having asso-
ciate degrees earned at technical or vocational secondary schools. Graduates
holding the M.Sc. degree or Diploma in Engineering wishing to follow a
scientific career may prefer to take a postgraduate, Candidate of Sciences
programme, in the area of specialization. Career prospects for graduates are
exceptionally good. On leaving the Faculty students seeking employment
are offered jobs at large industrial plants, companies and firms.

Competent and experienced academic and research staff teach at the Fa-
culty. Many staff members have highest degrees. Some faculty members
have won international grants in support of their research. Members of the
teaching staff also serve as academic advisers and help students plan their
undergraduate and graduate programmes.

Teaching and research facilities include a wide array of instructional la-
boratories in the University, computer classes equipped with personal com-
puters having an access to the Internet and the richest in the city library.

Training is offered on a full-time or part-time basis. Tuition at the Fa-
culty is free only for those students who fully meet the admissions require-
ments and successfully pass entrance examinations. Otherwise tuition is
sponsored by students themselves, their parents and other private individu-
als or industrial organizations on a contract basis.

1.3. Read and learn the vocabulary.

1. various, adj. Pa3NUYHBINA, pa3HBINH

2. variety, n. MHOKECTBO, PsiJI, pa3HOOOpa3ue
3. embody, v. BOILIOIIATH

4. contribute to smth., v. JleNaTh BKJIA

5. associate degree JIMIUIOM TEXHHUKA

6. interdisciplinary processes  MeXIUCHHUIUTMHAPHBIC TPOIECCH
7. obtain, v. MOJy4aTh

8. encourage, v. MOOLIPSTh, CTUMYJIHPOBATh
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9. undertake a course MPOXOHTH KypC
10. career-oriented students  cTymeHTbI, OpUCHTUPOBAHHBIC HA Kaphep-

HBIA POCT
11. emphasis, n. AKLEHT
12. carry out a research IIPOBOANTD WCCIIEIOBAHNE
13 accelerated programme YCKOpEHHas porpamma
14. vocational school poeCCHOHATBHO-TEXHUIECKOE YUMITUIIE
15. seek, v. HACKAaTh
16. array,n. pan
17. otherwise, adv. HHaYe, Mo-Apyromy

Comprehension

1.4.
1.
2.
3.

e

Decide if the statements are true(T) or false(F).

The faculty started to work in 1963.

Electromechanics is the major subject taught at the faculty.

The faculty offers various programmes at associate, baccalaureate,
postbaccalaureate and professional diploma levels.

. Students of the faculty are awarded a Bachelor’s degree after four years

of study.

After five years of study students are awarded a Master of Science de-
gree.

Training is offered only on a full-time basis.

Students have to pay for their education.

Graduates may prefer to take an accelerated two-year programme lead-
ing to the award of Candidate of Science degree.

Career prospects for graduates are good, they are offered jobs at plants
and companies.

Vocabulary development

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

1. seek a. a lot of things of the same type that are different
from each other in some way

2. research b. smth. that happens faster than usual, sooner than
you expect

3. contribute c. professional

4. variety d. look for

5. carry out e. make yourself responsible for smth. and start doing.

6. vocational f. chances of success
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7. accelerated g. qualification given by university
8. undertake h. serious study of a subject in order to discover new
facts or test new ideas.
9. prospects i. give money, time, help.
10. degree J. conduct, do
1.6. Match the words in order to get the pairs of antonyms.

1. various a. find
2. seek b. part-time

3. contribute C. give
4. obtain d. similar

5. full-time e. take back

1.7. Match the words in order to get the pairs of synonyms.

1. carry out a. different

2. vocational b. qualification
3. various C. array

4. degree d. conduct

5. variety e. professional

1.8. Fill in the gaps using the words from the box.

emphasis prospects  accelerated carrying out

undertake  contribute  array requirement

1. The graduates of this faculty have good career .

2. The students have an opportunity of their researches in well-
equipped laboratories.

3. You should this course in order to get the Master’s degree.

4. Last year we were offered the course with on practical activity.

5. Students of technical and vocational secondary schools may under-
take programme to get the Diploma in Engineering.

6. If students fully meet the admission and successfully pass en-

trance examinations they will study free of charge.
7. All the faculties of our university provide the students with a great
of programmes.
8. Students doing research are sure to significantly to the devel-
opment of their faculties.
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1.9. Complete the sentences by giving English equivalents to the Rus-
sian words.

1. The faculty npucyscoaem Bachelor’s degree after 4 years of study.

2. Graduates of the faculty have great nepcnexmuser in future career.

3. Academic xomrexmus of the faculty helps students with their research
and projects.

4. Students are provided with teaching and research cpedcmeamu such
as laboratories and computer classes.

5. The faculty offers training on a ounoii and part-time basis.

1.10. Scan the text and say what these numbers refer to.
5 1953 2 2009 15000 4

Grammar revision

1.11. Fill the gaps with the verbs from the box. Put them in —ing form or
Infinitive form.

carry out offer
seek teach award

1. The students were interested in the experiment.

2. He phoned a lot of plants and enterprises in employment.

3. The council appeared degrees to students.

4. The professor said he planned his help in conducting the ex-
periment.

5. She got a job English at a local university.

1.12. Complete the sentences using 3 types of conditional sentences.
1. If I were the Dean of this Faculty ...
2. If he had studied on a part-time basis ...
3. If she passes entrance examinations ...

Speaking
1.13. Fill the table using the information from the text.

Historical facts(foundation, name)
Degrees

Career prospects

Academic staff

Teaching facilities

Tuition fee

1.14. Make a presentation using the notes from 1.13.
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Unit 2

Before you read

2.1. Discuss the questions in groups:
— What do you know about history of electric vehicles?

— What famous carmakers do you know?

2.2. Read the text and discuss in pairs the formation of electric power
industry and its step by step development. Pay attention to the words
highlighted:

HISTORY OF ELECTRIC MOTOR VEHICLE

Electric motive power started with a small railway operated by a mi-
niature electric motor, built by Thomas Davenport in 1835. In 1838, a
Scotsman named Robert Davidson built an electric locomotive that at-
tained a speed of four miles per hour (6km/h). In England a patent was
granted in 1840 for the use of rails as conductors of electric current and
similar American patent was issued to Lilley and Cohen in 1847.

Between 1832 and 1839 (the exact year is uncertain), Robert Anderson
of Scotland invented the first crude electric carriage powered by non-
rechargeable primary cells.

By the 20" century, electric cars and rail transport were commonplace,
with commercial electric automobiles having the majority of the market.
Over time their general- purpose commercial use reduced to special roles as
platform trucks, forklift trucks and urban delivery vehicles, such as the
iconic British milk float; for most of the 20" century, the UK was the
world’s largest user of electric road vehicles.

Electrified trains were used for coal transport as the motors did not use
precious oxygen in the mines. Switzerland’s lack of natural fossil resources
forced the rapid electrification of their rail network. One of the earliest re-
chargeable batteries — the Nickel-iron battery — was favored by Edison for
use of electric cars.

Electric vehicles were among the earliest automobiles, and before the
preeminence of light, powerful internal combustion engines, electric auto-
mobiles held many vehicle land speed and distance record in the early
1900s. They were produced by Baker Electric, Columbia Electric, Detroit
Electric, and others and at one point in history out-sold gasoline-powered
vehicles.
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Nowadays, electric vehicles are hitting the mainstream.

All major carmakers, such as Daimler AG, Toyota Motor Corp, General
Motors Corp, Renault SA, Peugeot-Citroen VW and Mitsubishi Corp., are
developing new-generation electric vehicles.

2.3. Study the vocabulary of the text below.

1. electric motive power CpelcTBa TepeABMKCHUS pabo-
TarOIIMEC Ha SJICKTPUYCCTBC

2. miniature electric motor SIIEKTPOIBUTATEND

3. electric locomotive 3IICKTPOBO3

4. conductor of electric current  mpoBoxHHK ANEKTPHUYECKOTO
TOKa

5. to issue/to grant a patent BBIJIABATh MATCHT

6. to invent n300peTaTh, CO3JaBaTh

7. crude electric carriage IKCIIEPUMEHTATbHASL

ANIEKTPUUYECKasi MaIlINHA
8. non-rechargeable primary He3apspkaeMble JICKTPHIECKUE
cells STYEHKH, TIPOM3BOJISIINE TOK IT0-

CPEJICTBOM HEOOPATUMON XMUMHU-
YECKOW peaKinuu
9. commonplace O0OBIYHOE SIBIICHHE

éOI commercial electric automo-  cepwuiiHbie IEKTPOMOOHITH

11es

11. platform truck Ipy30MOAbEMHUK C TIATHOPMO

12. forklift trucks aBTOIOTPY3YHK, BHJIOYHBIA TI0-
IPy3YUK

13.urban delivery vehicles TOPOJICKOE TPAaHCIOPTHOE Cpej-
CTBO JIOCTABKHU

14. preeminence MIPEUMYIIECTBO, IEPBEHCTBO

15. lack OTCYTCTBUE, HEJIOCTATOK

16. rail network CETh JKEJIE3HOAOPOKHBIX ITyTeH

17. media campaign Kamnanwus, npooaumas CMU

18. public acceptance mpuHATHE (TOBapa, Uaeu) oOIIe-
CTBEHHOCTBIO

19. outsold caMbI¢ TIPO/IaBaeMEbIC

20. hit the mainstream OWUTBH PEKOPIBI
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Comprehension

2.4. Answer the following questions:

1. When was a miniature electric motor built? Who was the author of
this invention?

2. What was built by Robert Davidson in 18387

3. A patent for the use of rails as conductors of electric current was
granted in 1840 in the USA, wasn’t it?

4. Who invented the first crude electric carriage and when?

5. Why were electric cars and rail transport commonplace?

6. What was the purpose of electrified trains?

7. What vehicles were among the earliest automobiles?

8. What main manufacturers of the electric automobiles appeared in
early 1900s?

9. Are electric vehicles hitting the mainstream nowadays?

10. What carmakers are developing a new generation of electric ve-
hicles nowadays?

2.5. Decide if the statements are true (T) or false (F). Read the Text to
check your answers:

1. The electric motive power started with a big space operated by a giant
electric engine built by Edison in 1840.

2. In 1838 an American named Robert Davidson built a fuel locomotive
that attained a speed of 10 miles per hour (12 km/hour).

3. Between 1832 and 1839 Robert Anderson of Scotland invented one
of the best vehicles in the world powered by non-rechargeable Primary
cells.

4. By the 20™ century electric cars and rail transport were a rare pheno-
menon in the car industry.

5. Electrified trains were used for water transport.

6. Switzerland’s availability of natural fossil resources forced the rapid
electrification of their rail network.

7. All major carmakers, such as Daimler AG, Toyota Motor Corp, Gen-
eral Motors Corp, Renault SA, Peugeot-Citroen VW and Mitsubishi Corp.,
are suspending developing new-generation of electric vehicles.

Vocabulary development

2.6. Match the words in order to get the pairs of synonyms:

1. to issue a patent a. to create
2. to attain a speed b. to grant a patent
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3. to invent c. to achieve a speed, to reach a

speed
4. public acceptance d. engine
5. media campaign e. license, certificate
6. motor f. to decrease
7. to reduce g. press campaign

2.7. Match the words in order to get the pairs of antonyms:

1. miniature a. increase

2. commercial b. availability

3. reduce c. single produced

4. lack d. not ordinary phenomenon, un-
usual

5. commonplace e. rechargeable

6. non-rechargeable f. rural delivery vehicles

7.urban delivery vehicles g. giant

2.8. Fill in the gaps:

Electric locomotive, commonplace, miniature, preeminence, crude elec-
tric carriage, commercial, platform trucks, forklift trucks, rechargeable
primary cells, iconic British milk float, out-sold gasoline-powered ve-
hicles, conductors of electric current, internal combustion engines.

1. Electric motive power started with a small railway operated by a
.......... electric motor, built by Thomas Davenport in 1835.

2. In 1838, a Scotsman named Robert Davidson builtan ............ that
attained a speed of four miles per hour (6km/h).

3. In England a patent was granted in 1840 for the use of rails as

4. Between 1832 and 1839 (the exact year is uncertain), Robert Ander-
son of  Scotland invented the first ..................... , powered by

5. By the 20™ century, electric cars and rail transport were ............. ,
with ............... electric automobiles having the majority of the market.

6. Over time their general- purpose commercial use reduced to special
rolesas ............... s e and urban delivery vehicles, such as the
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7. Electric vehicles were among the earliest automobiles, and before
........ of light, powerful ................. electric automobiles held many ve-
hicle land speed and distance record in the early 1900s.

8. They were produced by Baker Electric, Columbia Electric, Detroit
Electric, and others and at one point in history .........

2.9. Match the words from two columns to make word combinations:

1. electric motive a. mainstream

2. to attain b. speed

3. to Hit c. electrical carriage
4. crude d. power

5. rail e. primary cells

6. non-rechargeable f. network

2.10. Complete the sentences:
Electric motive power started with a small railway operated by

=

In England the patent was granted.............
Between 1832 and 1839 (the exact year is uncertain), ............
By the 20" century, electric cars and rail transport were ..........
Over time their general- purpose commercial use ..............
Electrified trains ...........
Switzerland’s lack of natural fossil resources ...........
Electric vehicles were among ..............
Nowadays, electric vehicles ................

. Allmajor ................

COPXNOTAWN

Speaking
2.11. Summarize the text.

Grammar revision

2.12. State the form and function of the Infinitive. Translate the sen-
tences into Russian.

1. To fulfill this condition was out of my power. 2. His aim is to master
English. 3. Suddenly she felt the need to speak. 4. | want to use your dictio-
nary. 5. | went in to see if they were ready. 6. He is too young to understand
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it. 7. He demanded to be heard. 8. She gave him some water to drink. 9. We
met to discuss and arrange our plans. 10. It all sounds too good to be true.

2.13. Replace the following complex sentences or groups of sentences by
simple sentences with the Infinitive. Translate the sentences into Rus-
sian.
Model: They sent me to the University. They wanted me to study the
electronics.
They sent me to the University to study the electronics.

1. I am buying bread. | want to feed the bird.

2. Mechanical engineers design machine-tools. This is their task.

3. He rushed into burning house. He wanted to save the child.

4. She is saving up. She wants to buy a car.

5.1 am glad that | have finished the calculations for the new engine at
last.

2.14. Open the brackets using the appropriate form of the Infinitive.
Translate into Russian.

1. The electricity is used (to propel) the vehicle in many different ways.

2. Wind, water and sun may be used (to provide) energy.

3. The young vehicle engineer hoped (to involve) in designing a new
type of motor.

4. | hate to bother you, but the students are still waiting (to give) books
for their work.

5. She sat there trying to pretend she did not want (to dance) and was
quite pleased (to sit) there and (to watch) the fun.

2.15. Translate into English.

1. Ham noHago0mi10ch HEMajo BPEMEHU Ha TO, YTOOBI yOEAUTh €ro, 4To
OH HE TpaB.

2. [1nan Hamel paOboTHI OyIeT 00CYKIATHCS HA 3acelaHiH, KOTOPOE CO-
CTOMTCS 3aBTpa.

3. Metoa, KOTOpBI OyleT HCIONB30BATHLCS B MPOU3BOJICTBE JIETAJICH
JUTSL HOBOT'O JIBHTATeNs, ObLT pa3padoTaH MCCIIe0BATEIIMH HAIIETO0 MHCTU-
TyTa.

4. Bel npuexany s y4acTus B KOHPepeHIn?

5. OH — CIIOKOWHEIN U cliepkaHHBIN YenoBeK. C HUM JIETKO UMETh JIEJO.
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Unit 3

Before you read

3.1. Answer the following questions:

1. What is an electric vehicle? What do you know about electric ve-
hicles?

2. What types of electric vehicle do you know?

3. What parts does the electric vehicle consist of? Make the list of elec-
tric vehicle parts and compare it with a partner.

3.2. Give the examples of a new model of electric vehicle. What company
produces it? Compare it with the previous original model. Which features
are different? Is the new one better?

3.3. Now read the text. Make a list of the facts that are new for you.
Compare your list with a partner.

ELECTRIC VEHICLES. TYPES OF ELECTRIC VEHICLES

An electric vehicle (EV) is a vehicle with one or more electric motors
for propulsion.

This is also referred to as an electric drive vehicle. The motion may
be provided either by wheels or propellers driven by rotary motors, or in
the case of tracked vehicles, by linear motors.

Unlike an internal combustion engine (ICE) that is tuned to specifical-
ly operate with a particular fuel such as gasoline or diesel, electric drive ve-
hicle needs electricity, which comes from sources such as batteries or a ge-
nerator. This flexibility allows the drive train of the vehicle to remain the
same, while the fuel source can be changed.

The electricity used to propel the vehicle may be provided in many dif-
ferent ways, the energy can come from any source, fossil fuels, nuclear
power, solar, wind and etc. and this energy can either be supplied to the
vehicle continuously as it is used or stored in the vehicle in some way, such
as batteries or fuel cells.

Electric vehicles can include electric cars, electric trains, electric air-
planes, electric boats, and electric motorcycles and scooters even electric
spacecraft.
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3.4. Study the vocabulary to understand the text below. After that:
¢ count how many words/word combinations you’ve known before

e elicit words/word combinations you would like to learn

1. electric vehicle
2. propulsion

3. to refer to as electric drive
vehicle

4. motion
5. flexibility
6. fuel cell

7. linear motor

8. internal combustion engine
(ICE)

9. rotary motor

10. nuclear power
11. drive train

12. propulsion

13. to supply

14. store

15. tracked vehicle
16. to tune

17. battery

18. spacecraft

Vocabulary development

ANEKTPOMOOHITH

MPOJIBIKCHUE BIIEPE, TBUKE-
HHE BIIEPEN

OTHOCHUTBLCS K TAaKMM MaIllluHaM
,KaK Harpumep, dJIEKTPOIPH-
BOJIHAs MaIllMHa

JIBIDKCHUE

THOKOCTb, MMOABUKHOCTD
TOILJIMBHAS sSYeiiKa, TEIIOBBI-
JICIISIIOIIU I 3JIEMEHT
JINHENHBIN ABUTATENb, UHAYK-
TOPHBIN ABUTATENb

JIBUTATEJIb BHYTPEHHETO Cropa-
HUS

[IOBOPOTHBIN IBUTaTENb
aTOMHasi SHEPrus, siaepHas
SHEPreTUKa,

LIeTIb IPUBO/A, KHHEMAaTH4e-
cKas 1eTlb

NPUBOJ, NIBUXKYILAs CUJIa, IBU-
raresnb

IATaTh, CHA0XKATh

XPAaHUTb, HATIOJIHSITh
CyCEeHHYHas MallliHa
MIPUCIIOCAOINBATHCS, HACTPAU-
BaTh, HAJAIUTh

AKKyMYJISITOP

KOCMUYECKHIA KOpalJib, JieTa-
TEJBHBIN anmapaT

3.5. Find equivalents to the following phrases:

MarivHa ¢ OJHUM HJIH HECKOJIBKUMH JABHUT'aTCIIIMU, TaKXKEC OTHOCHUTHCA
K TaKUM MalllhHaM ,KaK HallpuMEpP, SJICKTPOIIPHUBOAHAA MalllMHA, ABHKCHUC
OCYILICCTBIIACTCA KaK KOHéCﬁMI/I, TaK U IBUXXUTCIIAMHU, B ClIydac C pCHBCOBOﬁ
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TEJEeKKOH, B OTJIMYNE OT JBUTATENSI BHYTPEHHETO CTOPaHUs, IPUCTIOCOOIeH
IUISL TOTO, YTOOBI CIIEMATBLHO padoTaTh Ha, OEpETCSA M3 TaKMX UCTOYHHUKOB
KaK aKKyMYJISITOP FUT T€HEepaTop, SHEPTHs TaKKe MOXKET HEMPEPHIBHO «ITH-
TaThy» MAIIWHYy, HWCIIOIB3YETCS U COXPAHACTCS, B aKKyMYJISTOPE FIIH TOII-
JIMBHOH siUeiike

3.6. Translate the following sentences into English:

1. DreKTpoMOOHITE — ATO MAIIWHA ¢ OJHUM HJIN HECKOJIBKAMU DICKTPH-
YECKUMHU JIBUTATEIISIMU HEOOXOTUMBIE JIS1 IEpEABIKEHUS MAITUHBL.

2. lanHOE IBWKEHUE MOXET OCYIIECTBISTHCA KaK C IMOMOIIBIO KOJIEC,
TaK M IBWKHUTENS, KOTOPbIE TIPUBOASTCA B JBM)KCHHE C TIOMOIIBIO TIOBO-
POTHOTO JBUTATENs, @ B CIy4ae C T'yCEHHYHOH MAIlMHON — C ITOMOIIBIO
JIMHEHHOTO ABUTATEIIS.

3. JlanHast THOKOCTH TO3BOJISIET MMM MPHBOJA B MAIFHE OCTaBAThCS
TOM e caMoii, B TO BpeMsI KaK UCTOYHHK MMUTAHUS MOXKET U3MEHATHCS.

4. DNEeKTPUUECTBO, MCIIONB3yeMOe IS PUBEICHHS B IBUKCHUE MAallu-
HBI, MOXKET OBITH MPEJICTABIICHO Pa3HBIMH CIIOCOOAMH.

5. DHeprus MOXET UCXOOUTh W3 JIIOOOTO MCTOYHHKA — MCKOIAeMOTO
TOIUIMBA, SIIEPHOU SHEPTUH, COJIHEYHOU SHEPIUU, BETPA U T.A.

6. DyeKTpOMOOMIIM MOTYT BKJIIOYATh 3JIEKTPUYECKHE MAIMHBI, 3JICK-
Tporoe3a (3MEKTPUUKHN), EKTPHUECKUE CAMOJIETHI, DJIEKTPUUECKUE JIOJI-
KM, 3JEKTPUYECKHE MOTOIMKIIBI U MOTOPOJUIEPHI U JaXKe SJIEKTPUUECKUE
KOCMHUYECKHE KOpabiu.

Comprehension

3.7. Answer the following questions:
1. What is an electric vehicle?
2. Does the electric drive vehicle need diesel or electricity? Why?
3. Where does the electricity come from?
4. What types of fuels do you know?
5. Why does an electric vehicle need the electricity?
6. Where does the energy come from?

3.8. Match the words and word combinations (A) with their Russian
equivalents (B)

A B
electric vehicle MIPHUBOJT
to refer to POTOPHEIH THAPOMOTOP
propulsion aTOMHas YHEPTuUsl
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nuclear power yIPaBJIATh

rotary motors 3JIEKTPOMOOHITH

scooter [POJIBUTATH BIIEPET

operate AIIEKTPONPUBOIHAS MAIITHHA
propel I'yCeHHYHasl MalllnHa

fossil fuel OTHOCHTBCS K

electric drive vehicle MPUIMBHAS SHEPTHS

internal combustion engine HCKOIIAEMOE TOILTHBO

tidal power caMoKaT

tracked vehicle JIBUTaTellb BHYTPEHHETO CrOPaHuUs

3.9. Mark the statements as True or False (F). Read the text from 3.3
again to check your answers

1. An electric vehicle is a device with one engine for propulsion and it is
also referred to an electric drive vehicle.

2. The motion can be provided using both wheels and propellers driven
by rotary motors.

3. An electric drive vehicle uses electricity which comes from sources
such as batteries or generator.

4. The energy can come from different sources such as fossil fuels,
wind, solar, nuclear power and etc.

5. The energy is supplied to the vehicle from refueling stations as it is
stored in special separate tanks.

6. Electric vehicles consist of garages, subways, refueling stations and
even network of mobile stations.

3.10. Fill in the gaps with appropriate words and phrases from the text.

LLA ... is a vehicle with one or more electric motors for propul-
sion.

2. Unlike an ............... that is tuned to specifically operate with a par-
ticular fuel suchas ......... .

3. This .............. allows the drive train of the vehicle to remain the
same while the ........... can be changed.

4. The electricity used to .............. the vehicle may be provided in

many different ways.
5. Electric vehicles can include ........o.ooviiiii i,



Speaking

3.11. Work with a partner. Ask him/her if he/she has an electric vehicle
of his/her own? What type of electric vehicle does he/she have? What
are advantages and disadvantages of electric vehicles?

Writing
3.12. Fill in the table
Advantages Disadvantages

Unit 4

Before you read

4.1. Answer the following questions and discuss in pairs.
1. What does zero emission vehicle look like?
2. In what spheres can they be used?

4.2. Read the text and compare your answers with the information from
the text.

FUEL CELL VEHICLES-THE ZEVS OF THE FUTURE?

Another type of Zero-Emission Vehicle is the fuel cell powered vehicle.
When the fuel cells are fueled with pure hydrogen, they are considered to be
zero-emission vehicles. Fuel cells have been used on spacecrafts for many
years to power electric equipment. These are fueled with liquid hydrogen
from the spacecraft’s rocket fuel tanks.

Fuel cell vehicles turn hydrogen fuel and oxygen into electricity. The
electricity then powers an electric motor, just like electricity from the batte-
ries powers the motor of an electric vehicle. Fuel cells combine oxygen
from the air with hydrogen from the vehicle’s fuel tank to produce electrici-
ty. When oxygen and hydrogen are combined they give off energy and wa-
ter (H20). In fuel cells this is done without any burning (combustion).

There are a number of ways that hydrogen can be provided to the fuel
cells. One way is simply to put hydrogen gas into the fuel cell, along with
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air. Hydrogen gas can come from gaseous or liquid hydrogen stored on the
vehicle.

To carry gaseous hydrogen on a vehicle, it must be compressed. When
compressed (usually to a pressure of about 3.000 pounds per square inch), it
must be stored in special high-pressure containers. This is similar to the way
compressed natural gas is stored on natural gas-fueled vehicles.

Many people in the vehicle manufacturing business think that fuel cell
vehicles may be the technology of the future. However, a lot of work have
to be done to make fuel cell vehicles perform well enough to replace the
internal combustion engine in the vehicles we use today. They also will
need to be made much less expensive.

At present, fuel cell vehicles have been developed to what might be
called the pre-prototype stage. That means there are very few fuel cell ve-
hicles in existence, and all of them are actually used for testing. Most car
manufacturers have been or are working on demonstration models, some of
which can reach a speed of 90 mph and can travel up to about 280 miles
before they need refueling. DaimierChrysler has developed the NECAR 4
and Ford calls its demonstration model P2000 Sedan. Some manufacturers
claim they will have fuel cell cars available for the public in the next ten
years.

4.3. Read and learn the vocabulary.

1. ZEV- zero emission vehicle TPAHCIOPTHOE CPEICTBO C HyJIe-
BBIM H3JIy4YeHHEeM

2 fuel cell. TOIJIMBHBIH 0aK

3. emit, v. U3JIy4aTh, BBIIEISTh

4. give off H3BepraTh, BbIOPAChIBATH

5. combustion ropexnue, c;kKuraHue

6. gaseous ra3oBblii, ra3000pa3HbIil

7. store, v. XpPaHUTh, COXPAaHATH

8. compress, V. C:KHMAaTh, CAABJIHBATH

9. manufacture, v. MPOM3BOAUTH

10. manufacturer, n. NPOU3BOIUTENH

11. prototype NepBOHAYAJIBLHBIMH, TepB0O00pa3-
HbI

12. actually, adv. (akTHUECKH, B 1eliCTBUTEIHLHOCTH

13. claim, v. 3asiBJISITh, TPEOOBATH

14. available, adj. HAJIMYHBII, HMEIOUIHiicsa B pacio-
PAKEHHH
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Comprehension

4.4, Read the text again and decide whether these statements are true
(T)or false (F).

1. Zero-emission vehicles are those that work with pure hydrogen.

2. Fuel cell vehicles take electricity from batteries.

3. There is the only way that hydrogen can be provided to the fuel cells.
It is simply to put hydrogen gas into the fuel cell.

4. According to many car manufacturers fuel cell vehicles are the future
of the technology.

5. Nowadays there exist a great amount of fuel cell vehicles in the world

6. In future fuel cell cars will be at the disposal of the public.

Vocabulary development
4.5. Match the words with their definitions.

1. store a. really, in fact

2. compress b. device for producing electric current by chemical
action

3. give off c. process of burning

4. cell d. force sth. into a smaller space, press sth. together

5. actually e. keep

6. combustion f. produce sth., e.g. smoke, smell

4.6. Match the words from two columns to make word combinations.

1. give off a. electricity
2. produce b. vehicles
3. high-pressure C. speed

4. gas-fueled d. energy

5. reach e. containers

4.7. Word-Building. Fill in the table.

noun verb
manufacture
emission
production
store
compress
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4.8. Use a verb or a noun from the table to fill the gaps.

1. The carwas ____in Germany until 1961.

2. US. of carbon dioxide are still increasing.

3. Behind the factory is a machine that __ old cars into blocks of
scrap metal.

4. He will not have his furniture in .

5. Most caustic soda is used inthe __ of aliminium.

Grammar revision

4.9. Skim through the text to find examples of using gerund, Participle
I, Participle 11, Infinitive. Translate the sentences and state the func-
tions of the non-finite forms of verb.

4.10. Fill in the gaps choosing between the Infinitive or Gerund of the
verbs in the box.

manufacture claim store
emit compress

1. The group of scientists suggested ... a new device.

2. High-pressure containers are used for ... gaseous hydrogen.

3. The manufactures want ... our attention.

4. Zero-Emission vehicle is a vehicle operated without ...exhaust fumes.
5. In order ... this substance it must be warmed up.

Speaking

4.11.Work in pairs. Discuss advantages and disadvantages of using Fuel
Cell Vehicles. Then all together fill the table.

advantages disadvantages

Unit5

Before you read

5.1. Answer the following questions.
1. What is mechatronics?
2. What do mechatronics engineers do?
3.What careers can people make in mechatronics engineering?
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5.2. Read the text and compare your answers with the information giv-
en in the text.

MECHATRONICS ENGINEERING

Every day you come into contact with the products of mechatronics en-
gineering: modern cars, CD and DVD payers, microwave ovens, dishwash-
ers, clothes washing machines, even some electric jugs. The processes and
production lines used to make these and many other products are also me-
chatronic in nature.

The term “mechatronic” means that the product or production process
involves a mechanical structure containing actuators( usually motors to
make things move), a microprocessor to control the overall operation of the
system, sensors to allow the microprocessor to monitor the state of the sys-
tem and the electronics to connect the other parts together.

In the past, mechanical devices(think of a mechanical watch powered by
a spring), computers(the old main frame computers calculating the payroll
for large companies) and electronics(a hi-fi amplifier or radio set) were de-
signed by engineers who were experts in only one area.

To design mechatronic products, an engineer must be familiar with me-
chanical engineering, computing, electronics and how these elements can be
successfully combined. These are the skills that the Monash mechatronics
engineering will teach you, along with knowledge of management and man-
ufacturing processes.

Mechatronic devices have many advantages over their older counter-
parts. They can be given improved functionality. They can be self-adjusting
so that, although manufactured to wider tolerances( and hence cheaper to
make) they function better than the non-mechatronic equivalent. The intelli-
gent use of sensing allows mechatronic white goods such as clothes dryers
to adjust their operation based on the dampness of the clothes. Washing ma-
chines can sense the amount of dirt in the washing load and vary their use of
water and electricity to suit, and chemical sensors in microwave ovens can
monitor the smell of food to ensure that it is cooked perfectly.

Mechatronics is at the cutting edge of the development of new products,
devices and processes. Mechatronic engineers work in teams designing me-
chatronic products or upgrading existing devices by adding mechatronic
elements to improve their performance. They are involved in the design,
construction and running of the factory production lines and processes,
where they use their skills in computers, microcontrollers, programming,
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industrial sensors, hydraulic, pneumatic and electric drivers, design of me-
chanical structures and mechanism and knowledge of manufacturing
processes.

Graduates are equipped with the knowledge, skills and attitudes to de-
sign, build and operate the intelligent products and systems of today and
tomorrow. The applications for mechatronics engineering are virtually un-
limited. The need for professionals in this rapidly growing discipline is in-
creasing and graduates are in high demand, particularly in South-East Asia.
There are also many research opportunities for mechatronics engineers in
nanotechnology, robotics, bioengineering and many other developing fields.

Vocabulary

1. electric jugs NPUEMHHUKH

2. overall, adj. OOIIIHHA, TTOJTHEIH

3. spring, n. NpyKUHA

4. amplifier, n. YCUJIUTEINb

5. counterpart, n. SKBUBAJICHT

6. adjust, v. OTpPeryJIupoBaTh, Al THPOBATh

7. self-adjusting, adj. C aBTOMATHYECKOM PEryIMpOBKOii, ca-
MOHACTPAHBAIOIIHICS

8. tolerance, n. JIOIYCTUMOE OTKJIOHEHHE

9. dampness, n. BJI&)KHOCTb, CHIPOCTD

10. lawn mowers Ta30HOKOCHITKH

11. hydraulic, adj. THPABIHYCCKUAN

12. pneumatic, adj. [THEBMATHYECKUI

Vocabulary development

5.3. Find the words in the text according to the following definitions.

1. At the newest and most exciting stage in the development.

2. Worked by the pressure of a liquid, esp.water.

3. get used to a new situation.

4. A thing similar or corresponding to another.

5. Device that makes sounds or radio signals louder.

6. Including or concerning everything

7. Filled with air, worked by air under pressure.

8. Length of coiled wire which returns to its shape after being pulled or
pressed.

5.4. Match a verb and a noun to make verb patterns.
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Verb noun
1. come into a. a structure
2. involve b. operation
3. connect c. performance
4. adjust d. products
5. improve e. contact
6. create f. parts

5.5. Make up a sentence using a verb pattern from 5.4.

5.6. Fill in the missing adjectives.

1. ... sensors.

2. ....jugs.

3. ... devices.

4. ... drives.

5. ....controllers.
6. ... products.

5.7. Fill in the prepositions from the box.

with into

over for

1. have advantages ... .
2. come ... contact.

3. .... the cutting edge.
4. must be familiar ... .

5. the application ... mechatronics engineering.
6. based ... the dampness of the clothes.

Writing

5.8. Scan the text and write down the key-words.

5.9. Sum up the text using the key-words.

Compiled by Guzheva E. V. (Units 3, 4),
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Makovskaya T. P. (Units 1, 2), Piottukh K. V. (Unit 5)

MODULE VI
Faculty of Radio Engineering and Electronics

Unit 1l

Before you read

1.1. Answer the questions

1. Do you remember when the University was founded?

2. How many faculties did it have at that time? Can you name these fa-
culties?

3. When was the first group of students enrolled at the faculty of radio
Engineering and Computer Science? How many students were enrolled at
your faculty?

4. Since what time has the faculty been functioning?

1.2. Read the text

FACULTY OF RADIO ENGINEERING
AND ELECTRONICS

In the early 1950s, in Western Siberia there was a pressing need for com-
petent radio engineers who could solve challenging research and engineering
problems arising in designing new radio and electronic facilities. To meet the
needs, Novosibirsk Electrical Engineering Institute (now NSTU) started to
train students in radio engineering in October 1953. Later in 1955, the de-
partment of theoretical radio engineering was set up and since that time it has
been the centre of training radio engineers in Novosibirsk. During the five
years of its development the conditions for opening other radio engineering
departments were created. As a result, the department of antenna-feeder de-
vices (now the department of radio physics), department of radio receiving
and transmitting equipment and department of design and construction of ra-
dio electronic facilities branched off.

The faculty was formed on the basis of the Radio Engineering, Physical
Engineering and Electronic Engineering Faculties in October 1953. One of
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the advantages of this joining was to provide students with the opportunity
to more precisely choose the area of specialization and the subarea he/she
wants to explore in depth.

Vocabulary

1. pressing HACYIIHBIN

2. need HEOOX0IUMOCTh
3. facilities BO3MOXKHOCTH
4. tosetup OCHOBBIBATH

5. development pa3BUTHE

6. to create CO3/aBaTh

7. device YCTPOMCTBO

8. transmitting mepeaaromi
9. equipment 000py0BaHHE
10. to branch off OTIEISITHCS
11. opportunity BO3MOKHOCTb
12. depth riryOuHa

Comprehension

1.3 Decide whether the sentences are true (T) or false (F)

1. NSTU stands for Novosibirsk Electrical Engineering Institute.

2. The institute was founded in 1963.

3. The institute started to train students in radio electronics during the
five years of its development.

4. The faculty was formed in October 1953.

5. There was a pressing need in radio engineers in Western Siberia.

1.4 Answer the following questions

1. Why was a new institute formed in 19537

2. What was the first department at the faculty?

3. When were conditions for opening other radio electronic departments
created?

4. What are the advantages of being students of the faculty?

5. On what basis was the faculty formed?

Grammar revision

1.5. In what functions are the ing-forms used?
1. People living in Japan have some customs different from ours.
2. He heard voices coming through the open window.
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3. The channel linking the two seas is being built now.
4. The playing children were too noisy.

5. The sitting of the committee was to begin at 7p.m.
6. The stars shining in the dark sky seem blue.

1.6. Translate the sentences paying attention to ing-forms
1. The car needs repairing.
2. There are different ways of obtaining knowledge.
3. They spoke about their travelling to the South.
4. Smoking is not allowed here.
5. Reading is very important in obtaining knowledge.

Speaking

1.7. Retell the text using the following points as a plan
1. Pressing need for competent radio engineers in Western Siberia.
2. Setting up the faculty of radio electronics.
3. Departments of the faculty.
4. Advantages of the faculty forming.

Unit 2

Before you read

2.1. Answer the following questions
1. What subjects are studied at your Faculty during the first two years?
2. Why is a foreign language included into the curriculum?
3. What does B. Sc. (M. Sc.)stand for?
4. What major subjects will your study later?

2.2. Read the text.

During the two years of study students mostly gain basic knowledge ne-
cessary for their further professional training and education. They study en-
gineering subjects, including profound study of mathematics, and physics
and some humanities as well. A foreign language, preferably English, is also
included into the curriculum. In their third and forth years students acquire
professional knowledge and skills in the field chosen. Those who success-
fully complete their course work and pass the qualifying examination are
awarded B.Sc. (Bachelor of Science) degree in the appropriate field. The
graduates from the B.Sc. program can continue their studies in the Engi-
neer’s or M.Sc. Programs (1.5 and 2 years correspondently).
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The graduates are given fundamental training in physics, mathematics,
radio engineering and electronics. They master the skills to work with up-to-
date research and technological equipment.

The main directions of training at the faculty are as follows: radio engi-
neering, design and technology of electronic facilities, optotechnology, na-
notechnology etc.

Vocabulary

1. necessary HEO0XOTUMBIH
2. further aIbHENIIN I
3. profound TITyOOKHiA

4. skills HaBBIKH

5. to master OBJIAJICBATh

6. up-to-date COBPEMEHHBIN

Vocabulary development

2.3. Find Russian equivalents to the following
1. lanpHeiimas npodeccroHaibHas MOAr0TOBKA
2. I'ymanuTapHbie IpeaMETHI
3. BxurouaTs B y4eOHBIN TU1aH
4. IIpuoGperath nmpodeccrnoHambHbIE 3HAHUS
5. B cooTBeTcTBYytOIIEH 00MaCcTH
6. CoBpeMeHHOE TEXHOJIOTHYECKOe 000pY/I0BaHHE
7. OCHOBHbIE HANpPaBIEHUS

Comprehension

2.4. Decide whether the statements are true (T) or false (F)

1. In their third and forth years students acquire knowledge and profes-
sional skills in the field chosen.

2. A foreign language is studied during 2 years only.

3. Humanities are not included into curriculum of the faculty.

4. The graduates from the B.SC program can continue their studies.

5. There are only two directions at the faculty.

2.5. Answer the following questions
1. What subjects do the students of the faculty study?
2. What are the humanities?
3. What humanities are taught to you?
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4. Who can be awarded B.Sc. and M.Sc degrees?
5. How many years do engineers study?
6. What are the main directions of training at the faculty?

Grammar Revision

2.6. Put questions to the underlines words
1. Student gain basic knowledge.
2. A foreign language is included into the curriculum.
3. The graduates from B.Sc program can continue their studies.
4. They master the skills to work with_equipment.
5. The students are given_fundamental training.

2.7. Rewrite the sentences changing the Voice (Active/Passive)
1. The students of the faculty study fundamental subjects.
2. They pass qualifying examination.
3. They borrow all necessary books from the library.
4. They master foreign languages.
5. Humanities are also studied by future engineers.

2.8. Translate the sentences into Russian paying attention to modal
verbs and their equivalents

1. 1 hope you will be able to do this yourself.

2. You may go away now; I’ll finish the work myself.

3. He was not allowed to enter the hall after the third bell.

4. As he received a bad mark he had to go over the material again.

5. You were to meet her at the station at 4 p. m.

2.9. Summarise the text

Unit 3

3.1. Read the text and answer these questions
1. Why do broadcasters make programmes in HD?
2. What will cause interference in a digital TV?
3. What is the future of HD?

THE ERA OF HIGH DEFINITION TV

Broadcasting and television are now entering the era of High Definition
(HD) — a transition as profound as the first introduction of television and the
subsequent transition from black-and-white to colour television.
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The benefits of HDTV can be summarized as follows:

High-definition television (HDTV) yields a better-quality image than
standard television does, because it has a greater number of lines of
resolution. The visual information is some 2-5 times sharper as the gaps
between the scan lines are narrower or invisible to the naked eye. The larger
the size of the television the HD picture is viewed on, the greater the
improvement in picture quality. On smaller televisions there may be no
noticeable improvement in picture quality.

Some disadvantages of HDTV should be also mentioned:

— Limitations to picture quality

In practice, the best possible HD quality is not usually achieved. The
main problem is that many operators do not follow HDTV specifications
fully. They may use lower bitrates or smaller resolution to pack more
channels within the limited bandwidth, reducing video quality.

— Connector cables

Appropriate cabling must be used. Component video cables are RCA
cables that are color coded for proper signal. They consist of three video
cables (green, blue, and red), two audio cables (red and white), and they
carry an analog signal. HDMI cables carry all the video and audio in one
cable using a digital signal.

— Signal quality

Unlike in analog television broadcasting, in which interference causes
only gradual image and sound degradation, interference in a digital
television broadcast will freeze, skip, or display "garbage" information.

Nevertheless the future of high definition looks bright, not only because
of broadcast television applications. There are many other consumer and
entertainment options that will help to expand the market and make HD
more commercially attractive. A selection of these applications includes:

e movie production;

Digital Cinema — movie distribution and exhibition;
high-definition DV Ds for media and recording;
Internet streaming and distribution;

consumer home-movie making;

medical applications;

e military and surveillance.

Some of the applications represented above will influence the evolution
of broadcast television.

To conclude, the movie industry is pushing for higher resolutions both
in acquisition and presentation. The technology is available now and con-
sumer awareness of high definition is increasing.
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Vocabulary

1. HDTV-High Definition TV- TeneBuaenne BEICOKOM TOYHOCTH, C BBI-
COKHMM pa3perieHueM

2. profound -riy6okuii, OCHOBATEIbHBIM

3. transition -epexoxn

4. to yield — mpousBoauTH

5. bitrates — ckopocTs mepemaun ABOMYHON HHOPMALIH

6. bandwidth — mmpuHa 1eHTHI, TTOI0Ca YaCTOTHI

7. to skip — mepeckakuBaTh

8. surveillance — nam3op, HaGOACHHE

9. downconverted-ungpoBoii 3ByKOBOH CHTHAJ, MpeoOpa3OBaHHBINA ¢
HOHMKEHHEM YaCTOTHI

Vocabulary development

3.2. Match a verb and a noun to make word partners

Verb Noun

1. to enter a. HD specifications

2. to achieve b. the market

3. to expand c. the evolution

4. to influence d. garbage information

5. to display e. the era

6. to follow f. HD quality
3.3. Match the words from A to the words from B to make pairs of syn-
onyms

A B

1.to use a. affect

2. to expand b. get

3. to reduce c. apply

4. to influence d. diminish

5. to acquire e. grow

6. to increase f. enlarge

3.4. Complete the following sentences with the words from exercise 3.3.
1. I didn't intend to the importance of her work.
2.You should be able to have an experience in electronics to
it in your new job.
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3. It is known that poor housing significantly educational
achievement.

4. The professor his experimental methods.
5. The cost of the project substantially since it began.
6. It is necessary for him to proper knowledge in the

field of optotechnology.

3.5. Write the sentences in the Passive Voice using the appropriate verb
from the box.

to shoot to introduce to satisfy to convert
to produce to restrict to improve to export

1. The USA is a well-known exporter of movies but, in addition, many
of the so called “Soap” series ...there and ... worldwide.

2. The movie industry has been supported by 35 mm film, the parame-
ters of which ... steadily ... over the years.

3. Over the past few years, several “blockbuster” movies have been shot
entirely, or in part, using HD.

4. As technology improved and colour television ....,Europe migrated to
625 lines, 50 fields/sec.

5. Material produced in this way can also ... to other formats for trans-
mission.

6. Unfortunately European consumers ... currently ... to down-
converted standard-definition versions.

7. Many consumers ... not .... with this unused display area and choose
instead to distort their standard definition shows by stretching them
horizontally to fill the screen.

3.6. Use the verb in brackets in the appropriate form.

Before delving into the details of scanning formats for high definition, it
(1.may be) of interest to briefly review the origins of television and their
respective picture formats. One of the early pioneers of television (2.to be)
John Logie Baird who (3.to introduce) television in to the UK with a 30 —
line vertical mechanical scanning format. Despite refinements it (4.to be) of
course inevitable that electronic scanning should become the mainstream. In
the early 30s, the UK (5.to move) to 450 lines with a theoretical video
bandwidth of 3 MHz. Germany, also an early pioneer of television, (6.to
broadcast) the 1936 Olympic Games, using 180 lines, later moving to
441 lines. France (7.to start) with 441 lines and subsequently (8.to move) to
819 lines.
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Unit4

4.1. Scan the text “New Developments in Electronic Memories” and an-
swer the following questions

1. What is memory?

2. In what way is main memory attached to the processor?

3. When did new memory technology emerge?

4.2. Read the text and fill in the gaps with the following sentences or
their parts. There is one extra sentence which you do not need to use.

1. The difference in time between a register access and memory access
is very great,

2. It means that products like personal computers could start up
instantly,

3. Storing and retrieving data from a large block of memory is more
time consuming than from a small block.

4. For which high speed is worthwhile in the first place.

5. Main memory is attached to the processor via its address and data
buses.

6. Increases the data bus width to 64 bits, enabling it to access 8 bytes of
data at a time.

NEW DEVELOPMENTS IN ELECTRONIC MEMORIES

The versatile capabilities that have made the computer the great success
are due to exploitation of the high speed of electronic computation by means
of stored programs. This process requires that intermediate results be stored
rapidly and furnished on demand for long computations,
a).

Memory is the predominant computer subsystem. It is the storage
medium used to hold the system’s operating instructions and the specific
application programs in use.

Modern computers have significantly more memory than the first PC’s
and this has had an effect on the development of the PC’s architecture. With
a large amount of memory, b). , and this has
resulted in extra layers of “cache” in the storage hierarchy and using clever
electronics to ensure that the data the processor needs next is already in
cache.

C). Each bus consists of a number of
electrical circuits or bits. Every time a bit is added to the width of the
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address bus, the address range doubles. In 1985, Intel’s 386 processor had a
32-bi address bus, enabling it to access up to 49B of memory. The Pentium
processor — introduced in 1993-d).

In the late 2000 IBM and German semiconductor company Infineon
Technologies

AG announced plans to collaborate in the development of Magnetic
Random Access Memory (MRAM)-a breakthrough memory technology
that could significantly increase battery life of portably computing devices
and lead to “instant-on” computers. Since MRAM also retains information
when power is turned off, e). , Without
waiting for software to “boot up”. Nonvolatility also means reduced power
consumption. Since it will not need constant power to keep the data intact.
MRAM could consume much less than established random access memory
technologies, extending the battery life of cell phones, handheld devices,
laptops and other battery powered products.

The technology could represent a serious threat to the various silicon-
based memory chips towards 2010.

Vocabulary

. versatile — MHOTOCTOpPOHHUI

. exploitation — skcrutyaranus

. predominant — npeo6J1aaronuii, JOMUHHPYIOIIH
. to enable — gaBaTh BO3MOXHOCTH

. breakthrough — xpynHoe moctmxenue, nmpopsis

. instant- seMe myIeHHBIN

. to retain- yaepkuBath, COXpaHITh

. Intact — HemOBPEXK IEHHBIM, [IEITBII

. RAM (random access memory) — 3Y ¢ npou3BOIbHON BEIOOPKO
10. ROM (read-only memory) — nocrosiaaoe 3V

11. scratch pad- cBepxonepaTiBHas HaMsTh

12. cache- «xom» naMsaTh, CBepXOIepaTUBHAS TAMSITh
13. nonvolatility- snepronesaBucumoctsb

OCOONO O WN -

Vocabulary development
4.3. Match the words (A) with he definitions (B)

A B

1. to attach a. a situation or activity that could cause harm or
danger

2. amount b. to get information, especially from a computer
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3. threat c. the ability to do something
4. capability d. an important new discovery or achievement
that comes after a lot of hard work
5. to access e. to connect one machine or piece of equipment
to another
6. breakthrough f. a quantity of something
4.4. Fill in the gaps with the words from 4.3.
1. Any contract made under of violence is not legal.
2. The database allows you the sales figures in a num-
ber of ways.
3.Scientists predict a major within the six months.
4. He a color printer to his computer.
5. The University provides student with some of re-
sources and equipment.
6. These calculations are beyond of even the most

advanced computers.

Grammar revision

4.5. Complete the following sentences using the correct forms of the
verb in brackets.

1. Never before man.......... (to possess) a tool comparable to a com-
puter.

2. Access time ................ (to be) simply the time it (to take) to read
or write at any storage location.

3. Quantum Science Research group ............. .(to create) the highest
density electronically addressable circuit.

4. Semiconductor memories ................ (to be) extremely versatile

and highly compatible with other electronic devices.

5. In the early 1970°s semiconductor memory cells that served the same
purpose as cores ............. (to develop).

6. The core memory (to become) the main internal computer memory.

7. In the early1950’s the core memory (to replace) these early devices.

4.6. Translate the sentences paying attention to the —ing forms.

1. Associative memories can be used for compiling, job assignment and
parallel processing.

2. The computer spends a goodly amount of its time doing exactly this:
performing math operations and translating information from one form to
another.
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3. RAM, wherein each memory word is accessed for reading or writing
via a specific address.

4. Programmable ROMs can be written using special equipment.

5. Some applications require random access memories containing per-
manently stored or rarely altered information.

6. A read-only memory can be obtained by replacing the storage capa-
citor in a one transistor memory cell with either an open circuit or a connec-
tion to ground, thus representing one or the other of the two binary states.

7. This memory is read and written by entirely electronic means, but
before a write operation all the storage cells must be erased to the same ini-
tial state by exposing the packed chip to ultraviolet radiation.

8. Should an error occur for any reason during the running of the pro-
gram, the program terminates by indicating what the error number is.

9. The data and address memory cells together record one word of
cashed data and its corresponding address in main memory.

10. With the development of integrated circuits the first trend toward
large-scale integrated circuits was the development of scratch pad memories
using bipolar transistors.

Speaking

4.7. Speak on new developments in sphere of television and broad cast-
ing

Unit5

Before you read

5.1. Answer the questions

1. Have you heard anything about nanotechnology?

2. Do you know the meaning of the prefix “nano”?

3. Do you know its origin?

4. Where and how can nanotechnologies be applied?

5. What is known about the affect of nanotechnologies on the environ-
ment?

6. Can you interpret the title of the article?

5.2. Read the text
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NANOTECHNOLOGY: HOW THE SCIENCE OF THE VERY
SMALL IS GETTING VERY BIG
(written by Mario Ritten)

The history of nanotechnology begins in the 1950s and 1960s. Nano-
technology gets its name from a measure of distance. A nanometer, or na-
no, is one-thousand-millionth of a meter. This is about the size of atoms
and molecules. Nanotechnologies work with materials this small. Many
experts credit the idea to physicist Richard Feynman. In ninety fifty-nine,
this Nobel Prize winner gave a speech. He called it “There’s Plenty of
Room at the Bottom”. In his lecture he described how the entire Encyclo-
pedia Britannica could be written on the head of a pin. The term nanotech-
nology was suggested later by Norio Taniguchi of the Tokyo University of
Science. The prefix “nano” comes from the Greek word “nanos”, meaning
“dwarf”, i.e. very small.

Nanotechnology is defined as the science and technology of building
electronic circuits and devices from single atoms and molecules, or the
branch of engineering that deals with things smaller than 100 nanometers.

Nanomaterials.

Nanomaterials — materials having unique properties arising from their
nanoscale dimensions can be stronger or lighter, or conduct heat or electrici-
ty in a different way. They can even change colour; particles of gold can
appear red or blue, depending on their size. These special attributes are al-
ready used in manufacturing computer chips, CDs and mobile phones. Re-
searchers are progressively finding out more about the nanoscale world and
aim to use nanotechnologies to create new devices that are faster, lighter,
stronger and more efficient.

Is nanotechnology good or bad?

Although nanotechnology is exciting, there are reasons for concern. A
study by NASA researchers found that nano-particles caused severe lung
damage to laboratory mice. Other studies suggest that nano-particles could
suppress the growth of plant roots or could even harm the human body’s
ability to fight infection.

The Environment protection Agency says that as there is not much
known about the affect of nano-structures on the environment, the govern-
ments need to develop rules for their usage.
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Vocab

Comp

53. A
1.
2.
3.
4.

ulary

. measure (n) — Mepa (AIMHBL, TIOBEPXHOCTH H T.JI.)

. measure (V) — u3MepsATh

. measurement — u3mepenue

. about (adv) — npubIM3UTENEHO

. to credit the idea to smb. — mpunucrsBaTH HIEKO K-II.
. physicist — ¢usux

. at (the) bottom — ¢paxTryeckn

. head of a pin — xoH4rK urITBEI (rOTOBKA OYIaBKH)

dwarf — oueHp ManeHbKHI

. property — cBoiicTBO

. arise (arose, arisen) (V) — BO3HUKAThH

. conduct (V) — mpoBOAUTH (TEIIO, FIEKTPUUESCTBO)
. particles — gacturpt

. appear (V) — nosiBIsAThCS

. depend on (v) — 3aBuceTh OT

. specific attributes — xapakTepHsie 4epThI

. find out (v) — y3naBath

.aim (V) — ctpemMuThCS

. device — mpubop

. exciting — 3axBaThIBaIOIIHNiT

. reasons for concern — nmpuyuHLI 151 OECIIOKOMCTBA
. cause (v) smth. — BbI3bIBaTh 4.-J1., IPUBOIUTH K U.-JI.
. lung damage — nopaxxenue gerKux

. Severe — Tsokenbld (3a0oeBaHue)

. suppress (V) — noaaBisTh

. affect (v) — BiusiTh Ha

. harm (v) — nanocuts Bpen, yiiepo

. environment — okpy»xatoras cpeza

. need + inf. — Hy)XHO YTO-TO J€NATH

. to develop rules — pa3paborarb npaBuiIa (3aKOHBI)

rehension

nswer the following questions.

What things does nanotechnology deal with?
When did Feynman make his speech?

Who do you think can receive a Nobel prize?
Who suggested the term “nanotechnology”?
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5. Can you define what nanotechnology is?

6. Where are nanomaterials used?

7. What do you think of the future of nanotechnologies?

8. Do nanotechnologies offer only potential benefits to mankind? Can
they do harm?

5.4. Fill in the gaps using the words from the text.

1. The history of nanotechnology ... in 1950.

2. Nanotechnology ...its name from a measure of distance.

3. Many scientists ... the idea to Feynman.

4. Feynman ... a Nobel prize winner.

5. Unique properties of nanomaterials ... from their nanoscale dimen-
sions.

6. Nanomaterials ... colour.

7. Their special properties are already ... in manufacturing chips.

8. There are reasons for ... about human health.

5.5. Decide whether the statements are true (T) or false (F).

. Nanotechnology gets its name from a measure of weight.

. “Nano” means very large.

. The term “nanotechnology” has been known since 1885.

. It was suggested by a scientist from the Tokyo University of Science.
. Nanotechnologies are used in making food.

. There are no reasons for concern in using nanotechnologies.

. They help men become stronger and healthier.

. Itis not known how nanotechnologies affect the environment.

O~NO OB WN -

Grammar revision

5.6. Put questions to the underlined parts of the sentences.

1. In the 1980s the idea of nanotechnology was conceptually explored
by Dr. Drexler.

2. Drexler proposed the term “zettateck” which never became popular.

3. Richard Adolf Zsigmonday made detail study of nanomaterials with
sizes down to 10 nm. and less.

4. Researchers are progressively finding out more about the nanoscale
world.
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5.7. Translate the sentences into Russian paying attention to the predi-
cates in the Passive Voice.

1. Some of the concepts in nanotechnology were mentioned in 1867 by
James Maxwell.

2. A first system classification based on particle size in nanometer range
was developed by Zsigmonday.

3. The topic of nanotechnology was again touched upon by Richard
Feynman.

4. The term “nanotechnology” was first suggested and defined by a Jap-
anese professor.

5. The extremely small size of nanomaterials are much more readily ab-
sorbed by the human body.

6. Severe dangers can be brought by nanotechnologies, as their affect on
the environment has not been studied yet.

7. New research programs on applying nanotechnologies have been
launched.

5.8. Translate the sentences from English into Russian paying attention
to modal verbs.

1. In 1965 Gordon Moore, one of the founders of Intel Corporation, said
that the number of transistors that could be bit in a given area would double
every 18 months for the next ten years.

2. The last quarter of a century could see tremendous advance in our
ability to control and manipulate light.

3. Experts disagree on what should be called nanotechnology and what
should not.

4. One can regulate the speed of their machine.

5. You may think whatever you like but nanotechnologies are our fu-
ture.

6. The governments have to take measures to protect the environment.

7. The problem is to be discussed at the meeting of the committee.

Speaking

5.9. Retell the text using additional information from the Internet and
other sources.
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Compiled by Atamanova O. S. (Units 3, 4),
Voloshina T. V. (Units 3, 4), Terentieva V.D. (Units 3, 4)

MODULE VII
Physical Engineering Faculty

Unit 1l

Before you read

1.1. Answer the following questions.
1. Why have you chosen this faculty?
2. What degree are you going to work for?
3. What are your plans for the future scientific career?
4. What is a “dream job “to you?

1.2. Read the following international words and check their pronoun-
ciation in a dictionary.

Physical, academician, basic, basis, electrophysics, dielectrics, accelera-
tor, intensive, microelectronics, fundamental, reorganization, plasma, opti-
cal, rocketry, astronautics, conception, communication, unique, laboratory,
laser, elementary, theoretical, optotechnololgy, photonics, location, innova-
tion, guarantee, concept, creative, selection.

1.3. Match the words to their explanations.

1. setup a. do

2. undergo b. experience the process of change

3. beaware c. give the evidence of

4. urgent d. about things you need to do quickly
5. be capable e. establish

6. carry out f. abletodo

1.4. Read and learn the following terms.
1. Siberian Branch of Russian Acade- Cubupckoe otaenenue Poccuii-

my of Sciences (SB RAS) ckoit Akagemun Hayk (CO PAH)
2. nuclear physics sanepHas Qusnka
3. engineering physics TEXHUYECKasi PU3NKa
4. electrophysical installation ANIEKTPOPHU3NUECKasl yCTaHOBKA
5. accelerator technology YCKOPHTENIbHAS TEXHUKA
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6. charged particle beam physics (bH3KKa MyYKOB 3apsHKEHHBIX Yac-

THII
7. knowledge-intensive technologies  HaykoeMKHe TEXHOIOTHH

8. landmark(n) Bexa
9. undergo(v) TOJIBEPTaThCs

10. involve(v) BKIIFOYATh

11. applied(adj) MIPHUKJIATHON

12. astronautics(n) KOCMOHABTHKA

13. correspond (V) COOTBETCTBOBATH

14. assign(v) Ha3HAYaTh

15. adviser (n) COBETHHK, 30. PYKOBOAMTEIb

16. supervise (V) HaOII0IATh

17. conduct(v) HPOBOJUTH

18. independent (adj) HE3aBHUCHMBIH

19. approach (n) MOJTXOJT

20. state-of —the-art HCIIOJIB3YIOIIN I HOBEHIIIHE HIIEH,

TEXHUKY

1.5. Read the text for the basic information about the faculty.

PHYSICAL ENGINEERING FACULTY

The Physical Engineering Faculty was set up in 1966. The founding fa-
thers of the faculty were Academician G.l. Budker, Director of the Institute
of Nuclear Physics (SB RAS), and Professor G.P. Lyshchinsky, Rector of
Novosibirsk Institute of Electrical Engineering. They were aware that it was
the discoveries in physics that formed the basis of new technical develop-
ment. They realized the urgent need of training specialists in engineering,
electrophysics, semiconductors, dielectrics being capable of carrying out
research work independently.

At the very beginning the faculty headed by E.S.Samoilov, Candidate of
Sciences, consisted of one department: the Department of Electrophysical
Installations and Accelerators with Professor E.A. Abramyan being its first
head. The faculty continued growing very intensively. Up to 1992 the facul-
ty included 4 departments: the Department of Semiconductor Devices and
Microelectronics, the Department of Applied and Theoretical Physics, and
the Department of Fundamental Physics added to the first one — the De-
partment of Electrophysical Installations and Accelerators.

1992 is considered to be another landmark in the history of the faculty.
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As a result of the university reorganization the faculty structure underwent
fundamental changes too. Firstly, it was reduced to two departments: the
Department of Electrophysical Installations and Accelerators and the De-
partment of Laser Systems. Secondly, two institutes of the Siberian Branch:
the institutes of Nuclear Physics and Laser Physics became the basic insti-
tutes of the faculty. This fact was of great importance as from that time on
training in these fields has been provided on the basis of the newest infor-
mation and facilities of these two leading research centers.

At present the faculty, headed by Professor A.K. Dmitriyev, Doctor of
Physical-Mathematical Sciences, has four departments:

— Applied and Theoretical Physics,

— Optoinformation Technologies,

— Electrophysical Installations and Accelerators,

— Laser Systems.

The teaching staff is highly experienced and qualified. Among them
there are 53 Candidates of Sciences and 38 Doctors of Sciences. There are
also 24 Professors and 3 Honored Artists.

The faculty introduced the multilevel system of education awarding
B.Sc. degrees in the fields of physics, engineering physics, optotechnology,
photonics and optoinformatics, innovations.

Students are offered the following areas of specialization leading to
M.Sc. degrees in physics:

— nucleus and elementary particles physics;

— plasma physics;

— accelerator physics.

Some students choose the following areas of specialization with M.Sc.
degree awarded:

— optical systems of location,communication and data processing,

— physics of optical phenomena.

The faculty also trains highly qualified specialists (engineers) in the fol-
lowing fields:

— laser systems in rocketry and astronautics;

— optoelectronic devices and systems,

— cameramanwork (this leads to the profession of a television camera-
man).

During the first two years students are given fundamental training in ba-
sic subjects: profound training in physics and mathematics, and knowledge
of the present-day methods of experimental research, methods and technical
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facilities for automatic data processing and data collection.

From the third year of study students of the faculty are given training
both at the university and the basic research institutes. They are assigned an
adviser and do supervised research. Students are involved in the research
teams at the institutes’ laboratories. Their term and degree papers are in-
cluded in the research programs of the institutes’ laboratories.

Many faculty graduates choose to continue their education and take
postgraduate courses leading to Candidate of Sciences degrees, successfully
defend their theses and join the staff of the INP and ILP (SB RAS) as well
as of other scientific and educational institutions or manufacturing enter-
prises of our country and abroad.

Wide international relations of the SB RAS institutes, numerous re-
search seminars and conferences, including those with the participation of
foreign researchers, give students unique opportunities for professional
growth.

Comprehension

1.6. Answer the following questions on the text.
When was the Physical Engineering Faculty founded?
Who were the founding fathers of the faculty?
What was the aim of setting up this faculty?
How do discoveries in physics promote technical innovations?
Who was the first dean of the faculty?
What was the name of the first department?
What were the four basic departments up to 1992?
. Why is the year of 1992 considered to be a landmark in the history
of the faculty?
9. How many departments are there in the structure of the faculty now?

10. What degrees does the faculty award?

11. What are the main directions of training B.Sc. students?

12. What are the main areas of specialization in physics?

13. What degrees can students get in such areas of specialization as opt-
ical systems of location, communication and data processing and physics of
optical phenomena?

14. What spheres of technology does the faculty train engineers for?

15. Students can also get the profession of a television camera-man,
can’t they?

16. Are there any postgraduate programs?

NG~ WNE
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17. Where can graduates continue their work and study?

18. What do you know about the teaching staff of the faculty?

19. What is the role of the basic research institutes in training and re-
search work at the faculty?

1.7. Complete the following sentences.
The Physical Engineering Faculty was set up in...
The founding fathers of the faculty were ......
The founding fathers were sure that the discoveries in physics ....
They realized the urgent need of...
The first dean of the faculty was...
The faculty consisted of the only department of.....
The faculty continued........
Till 1992 the faculty consisted of the 4 following departments.....
. The year of 1992 is considered to be .....
10. Firstly, the faculty structure was....
11. Secondly, the Institutes of Nuclear Physics and Laser Physics be-
came...
12. This event was of great importance because.......
13. Now the faculty comprises 4 departments. They are.....
14. The faculty introduced multilevel....
15. The main directions of training are....
16. The main areas of specialization are....
17. Students can obtain qualification of an engineer in....
18. Those who choose cameramanwork can get the profession of a ......
19. During the first 2 years students are given fundamental training
in....
20. From the third year students are given....
21. The faculty graduates may....
22. The staff......

1.8. Fill in the gaps.

CoNo~wNOE

| study at the faculty of . The dean of our faculty is . The
faculty was founded in . Its founding fathers were and

. The aim of its foundation was to train specialists in
capable of . At the beginning there was only depart-
ment. It was . Now the Physical Engineering Faculty consists
of departments. They are:
1.
2.
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3.

4,
During its history the faculty several changes. One of the most
important was in when two institutes of SB RAS became the

institutes. The training process is unique. It is based on
such as:
-careful selection of the most talented young people,
-active participation of leading researchers in the training process,
-individual to students,

-forming atmosphere for study and corresponding
to the key concepts.

Thus during the first two years students are given . From
their third year students are given training both
and . Competent and teaching staff work at the fa-
culty. It includes 53 and 38 .
After graduation from the university students have opportunities
of getting jobs.
Speaking

1.9. Make up short reports on subthemes using key words and word
combinations given below.

1. The history of the faculty
To be set up, necessity, founding fathers, discoveries in physics, to form the
basis of, to train specialists in, to be headed by, the only department, to con-
sist of, to be a landmark, firstly, secondly.

2. The faculty structure, areas of specialization
The dean, 4 departments, to introduce, directions of training (B.Sc. degrees),
specializations (M.Sc. degrees), specialists (engineers), profession (televi-
sion cameraman).

3. Training process conceptions, curriculum
Training process concepts, subjects, to participate in research work, to be
assigned, to be given, fundamental training, adviser, to pay attention to, to
do supervised research, to be involved in, to participate in.

4. Job opportunities for graduates
To take postgraduate courses, to continue one’s work.
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Unit 2

Before you read

2.1. Discuss in small groups.
1. What are the two basic research institutes of the Faculty?
2. What do you know about the Institute of Nuclear Physics (INP)?

2.2. Read the text and choose the best title for it.
A Academician G.l. Budker
B Research in high-energy physics
C The Institute of Nuclear Physics

INSTITUTE OF NUCLEAR PHYSICS

The Institute of Nuclear Physics (INP) is one of the world-leading cen-
tres in high-energy physics, controlled thermonuclear fusion and applied
physics. It is one of the first institutes of the Siberian Branch of Russian
Academy of Sciences. The institute was founded in 1958. It originated from
the Laboratory of New Acceleration Methods of the Atomic Energy Insti-
tute (IAE), headed at that time by 1.V. Kurchatov.

A brilliant representative of Kurchatov’s school was G.I.Budker, who
had become the laboratory’s head in 1953. The primary subjects studied in
Budker’s laboratory were physics and technology of intense electron beams.
The progress made and experience gained in this field soon enabled the de-
sign and construction of installations with colliding electron-electron and,
later, electron-positron beams. Due to this capability there appeared a new
direction in the experimental study of elementary particles. In 1968 at the
International Conference held in Novosibirsk physicists were called on to
start developing a new thermonuclear reactor.

G.l. Budker proposed a breathtaking idea of a fundamentally new ap-
proach to the study of physics at high energies — linear colliding electron-
positron beams. That idea became a basis for INP’s further development.
With the aim of putting into practice the achievements of modern physics
and great experience gained by the Institute, G.I. Budker initiated the design
and construction of a series of special electron accelerators for the use in
radiation technologies. These accelerators opened up basically new possibil-
ities for various branches of national economy. At present, the research ac-
tivity of the institute is developing in 3 main directions:

— the development of new methods of acceleration of charged particles
and creation of new accelerators for scientific and industrial purposes;
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— research in high-energy physics using new accelerators;

— research in controlled thermonuclear fusion.

At present the Institute has 30 research laboratories and sectors. The to-
tal number of research staff of the Institute is about 490 and among them
there are 50 Doctors of Science and more than 160 Candidates of Science, 4
full members and 6 corresponding members of the Russian Academy of
Sciences. The head of the Institute is academician I.A. Skrinsky.

The researchers regularly publish scientific papers and organize scientific
meetings at various levels, from International and National Conferences to
local workshops and meetings of specialized working groups.

Special emphasis is placed on international contacts of the Institute.
Here contacts are maintained with leading centres and laboratories. For ex-
ample, for many years the Institute has been maintaining close scientific
relations with the European Centre for Nuclear Research (CERN, Switzer-
land). The experience obtained at CERN is being applied to new collider
projects undertaken at the Institute. One of the latest fields of research is
investigation of free-electron laser and its application in biology and indus-

try.

Vocabulary

1. high-energy physics — ¢u3uka BbICOKHX SHEPruid

2. controlled thermonuclear fusion — ynpasisiemas TepmosiziepHas pe-
aKIIsI
to originate — mporcxoauTh, OpaTh Ha4YaIO
electron beam — aneKTPOHHBII Ty4OK/Ty4
to enable — nenaTe BO3MOXHBIM
to collide — crankuBarbcst
colliding electron-positron beam — BcTpeuHble my4YKH 31€KTPOHOB K
MO3UTPOHOB

8. charged particle — 3apspxenHas gyactuia

9. free-electron laser — na3ep Ha cBOOOIHBIX AIIEKTPOHAX

10. to undertake — mpeanpuHIMaTh

Nouokw

Vocabulary development

2.3. Match the words with their definitions.

1. originate a. the ability to do something
2. capability b. the process in which atoms combine to form
nuclear energy
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3. callon c. aparticular way of thinking or doing something
4. approach d. to officially ask somebody to do something

5. fusion e. to begin to exist or appear for the 1% time

6. initiate f. to make something start

7. installation g. a system or piece of equipment that has been

made ready for use

2.4. Give English equivalents.

yIpasiisieMas TepMOsICpHas peakius

SIPKUN TIPECTaBUTENb HayuHOU 1ikosl KypuaToBa

HWHTCHCUBHBIC 3JICKTPOHHBIC ITYYKHN

YCTaAaHOBKH Ha BCTPCYHBIX MMYyYKaX 3JICKTPOHOB U ITO3UTPOHOB
pa3pa6aTmBaTb HOBBIC METOAbI YCKOPCHHUA 3aPAKCHHBIX YaCTHIL
noAACPKMUBATH TCCHBIC HAYYHBIC CBA3U

MPCAJIOKUTD 3aXBaTbIBAIOUIYIO UACTO

CO3JaHUE€ HOBBIX yCKOpHTCHeﬁ JJI1 HAYUYHBIX W IIPOMBIIIIICHHBIX

PNDUTAWN

nejei.

Comprehension
2.5. Complete the sentences.

1. G.I. Budker was of Kurchatov’s school.

2. The main subject of Budker’s laboratory was the physics
of

3. The use of linear collldlng electron-electron beams has greatly contri-
buted to the study of

4. Special were designed and constructed for different
purposes.

is considered to be a promising source of energy.

2.6. Check your understanding of the text answering the following ques-
tions.

1. What is the INP famous for?

2. What did the institute originate from?

3. What was the main subject of research in Budker’s laboratory?

4. What installations could be designed and constructed based on the re-
search conducted?

5. What new approach was elaborated to the study of high-energy phys-
ics?
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6. What are the main directions of scientific activity of the INP now?

7. What is the qualification of the research stuff working at the insti-
tute?

8. What leading centres does the INP maintain scientific contacts with?

Writing

2.7. Write a short essay about the Institute of Nuclear Physics (80-100
words).

UNIT 3

Before you read

3.1. Discuss these questions in small groups.
— In chemistry and physics, what is an atom?
— What is the structure of an atom?
— What happens if you split an atom?

3.2. Read the text for the main ideas.

THE ATOM

The ancient Greeks were the first to use the term atomos, meaning the
smallest possible separation of matter. But it was first hypothesized scientif-
ically by the British chemist John Dalton (1766-1844) when he suggested it
was the smallest particle that could exist. Since then, smaller subatomic par-
ticles have been discovered and the part they play as the basic building
blocks of the universe is clear. We now know that atoms are made up of
differing numbers of electrons, neutrons and protons, and these too are
made up of even smaller particles.

Dalton's theory about atoms was not immediately accepted by chemists.
However, we know now that Dalton was correct in almost everything he
said in his theory of the atom. He described an atom, even though he had
never seen one, as a particle that cannot change its nature. It could, he ob-
served, combine with the atoms of other chemical elements to create a com-
pound. Almost a century later the first subatomic particles were discovered.
By the 1930s, physicists were working with new ideas which allowed them
to investigate the parts of the atom in great detail. In turn, these develop-
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ments helped them to develop quantum mechanics — the basis of both mod-
ern chemistry and physics.

In chemistry, the atom is the smallest part of an element that can still be
recognized. An example will explain best of all. Each element is identified
by the number of protons it has. An atom of carbon has six protons. Those
six protons without the neutrons and electrons, or the electrons without the
other subatomic particles are simply subatomic particles; they are not car-
bon. A carbon atom can be combined with two atoms of oxygen to give the
compound carbon dioxide, or CO,. It is this difference in the number of sub-
atomic particles that makes one atom different from another.

Subatomic particles also have another purpose. If there is the same
number of electrons and protons in the atom, then the atom will be electron-
ically neutral. A difference between the two means the atom has an electric-
al charge, in other words, it produces electricity. This electricity means the
electrons can become attracted to each other. In this way, atoms can bond
together to form molecules, and when enough molecules are joined together
we have matter that we can see.

The most recent theories of the origin of the universe say that all the
atoms in the universe were formed in the first few minutes of the universe
coming into existence. The most common element is the simplest, hydro-
gen, which has the atomic number 1. Seventy-five per cent of all atoms are
hydrogen atoms. The next most simple is the next most common, helium,
atomic number 2 making twenty-four per cent of all atoms. All the other
atoms add up to just one per cent of everything that exists in the universe.

Vocabulary

1. separation pasnenenue

2. matter BEIIECTBO, MaTepra
3. to hypothesize CTPOUTH TUTIOTE3Y
4. to exist CYIIECTBOBATH

5. to accept MPUHAMATh

6. compound COEIIMHEHHE

7. to recognize MPU3HABAThH

8. particle JacTHIA

9. to attract MPUTATUBATH
10. bond COCITMHSATD
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Vocabulary development

3.3. Read the following international words and check their pronoun-
ciation in a dictionary.

Carbon dioxide, electron, helium, hydrogen, molecule, neutron, proton,
guantum mechanics, subatomic, universe

3.4. Match these words with their definitions.

1. subatomic A) part of an atom which has no charge
2. electron B) two or more atoms
3. neutron C) smaller than an atom
4. molecule D) part of an atom that has a negative charge
5. proton E) atheory developed by physicists to explain the atom
6. quantum mechanics F) part of an atom which has a positive charge
7. carbon G) pulled together
8. attracted H) a chemical element
9. helium I) a chemical element that is lighter than air
10. universe J) the whole cosmos

Comprehension

3.5. Choose the correct answer and complete the sentences.
1. Dalton believed the atom to be

A) an element. B) made of smaller particles.
C) the smallest possible particle. D) his own idea.

2. Dalton’s theories were
A) generally accepted. B) not tested very carefully.
C) accepted at once. D) not correct.

3. The number of protons in an element
A) is the same as the number of electrons. B) is always six.

C) never changes. D) characterizes the element.
4. Electrons help

A) protons to form elements. B) atoms to be neutral.

C) molecules to become atoms. D) atoms to form molecules.
5. Hydrogen is

A) the simplest atom there is. B) present in all atoms.

C) the oldest atom. D) as common as helium.
Writing

3.6. Write a short essay on the steps of atom structure study (80-100
words).
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Unit4

Before you read

4.1. Answer the following questions.

1. Your future research work will be connected with optical devices,
namely lasers. What is LASER?

2. What types of lasers exist?

4.2. Give the translation of the following terms from the text below. Use
the dictionary if necessary.

1. energized atoms 8. gas lasers

2. light amplification 9. visible red light

3. stimulated emission 10. semiconductor lasers
4. exited state 11. dye lasers

5. light released 12. diode lasers

6. solid state lasers 13. use low power

7. pumped 14 discharge

4.3. Read the text and find the answers to the questions of 4.1.

LASER BASICS

Lasers play a pivotal role in our everyday lives. The fact is they show up
in an amazing range of products and technologies. You will find them in
everything from CD player to dental drills, from high-speed metal cutting
machines to measuring systems. Tattoo removal, hair replacement, eye sur-
gery — they all use lasers. But what is a laser? What makes a laser beam dif-
ferent from the beam of a flashlight? What are the main types of lasers?

Let’s start with the fundamentals of laser technology.

A laser is a device that controls the way that energized atoms release
photons.”Laser” is an acronym for light amplification by stimulated emis-
sion of radiation. In a laser, the lasing medium is “pumped” to get the atoms
into an exited state. Typically, very intensive flashes of light or electrical
discharges pump the lasing medium and create a large collection of exited-
state atoms (atoms with higher-energy electrons). It is necessary to have a
large collection of atoms in the exited state for the laser to work efficiently.

Laser light has the following properties:

— the light released is monochromatic it contains one specific wave-
length of light (one specific colour);

— the light released is coherent it is “organized” — each photon moves in
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step with the others;

— the light is very directional. A laser light has a very tight beam and is
very strong and concentrated. A flashlight, on the other hand, releases light
in many directions and the light is very weak and diffuse. To make these
three properties occur takes something called stimulated emission. This does
not occur in your ordinary flashlight — in a flashlight, all of the atoms re-
lease their photons randomly. In stimulated emission, photon emission is
organized. The other key to a laser is a pair of mirrors, one at each end of
the lasing medium. In the process, they stimulate other electrons to make the
downward energy jump and cause the emission of more photons of the same
wavelength and phase.

There exist some different types of lasers. The laser medium can be a
solid, gas, liquid or semiconductor. Lasers are commonly designed by the
type of lasing material employed.

Solid-state lasers have lasing material distributed in a solid matrix (such
as the ruby).

Gas lasers (helium and helium-neon are the most common gas lasers)
have a primary output of visible red light.

Excimer lasers (the name is derived from the terms excited and dimers)
use reactive gases (chlorine) mixed with inert gases (argon and xenon).

Dye lasers use complex organic dyes in liquid solution as lasing media.

Semiconductor lasers or diode lasers. These electronic devices are very
small and use low power.

Thus, a laser is created from light, and the resulting laser light has spe-
cial properties that are unique and different from regular light. A laser can
be of different types and strengths. A laser can be very tiny so as to be al-
most invisible, and can be very large so as to occupy an entire room. The
laser is indeed a very useful and exciting invention, with many beneficial
applications and uses.

Vocabulary
1. emit (v) UCITyCKaTh, U3IIy4aTh (CBET)
2. emission (n) UCITyCKaHME (CBETa), SMUCCHUS
3. emitted (adj) W3JTy4EHHBIT
4. release (v) UCITyCKaTb, BHIOpachIBaTh
5. amplify(v) YCUJIMBATh
6. amplification (n) yCcHUJICHHE
7. stimulate (v) BO30YXIaTh, HHAYLIUPOBAThH
8. wavelength (n) JUTHHA BOJIHBI
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9. flashlight (n) MUTAIOIINI CBET, DIEKTPHUECKHI (OHAPUK

10. output (n) MOIITHOCTB

11. lasing medium cpea, TeHePHPYIOIas B ONTHYECKOM JTHANa30He

12. lasing material BEIIIECTBO, M3JIy4aroliee B ONTUYECKOM Juara-
30HE

4.4. Match the fields of laser applications with their definitions.

1. dental drills a. To put hair back to its proper place

2. tattoo removal b. Medical operation on people’ s eyes

3. high-speed metal cutting  c¢. A small, high-speed tool used in denti-
stry to remove decayed tooth material
prior to the insertion of a dental filling

4. hair replacement d. The process of taking away a perma-
nent picture drawn on a part of your
body by putting ink into your skin with
a needle.

5. eye surgery e. Very quick operations aimed at divid-
ing metal material into pieces

4.5. Match the words similar in the meaning.

1. extremely a. straight

2. efficient b. dispersed

3. extraordinary c. unplanned

4. move in step d. pivotal

5. tight e. amazing

6. diffuse f. operate in conformity
7. randomly g. effective

4.6 Read the text 4.3 again and answer the following questions.

1. What is a laser?

2. What fields of human activity are the lasers used in?

3. What is the difference between regular and laser light ?

4. What types of lasers have you learned about from the text?

5. What do you think about the prospects of laser applications?

128



Before you read

5.1.

Unit 5

Read and memorize the following terms.

. fiber/fibre (n)

. fiber optics

. loss (n)

. immune (adj)

. interference (n)
. bandwidth (n)

. sensor (n)

. remote sensing
. bundle (n)

. network k(n, v)
. propagate (V)

. attenuation (n)
. repeater (n)

. duct (n)

. cross-talk (n)

. pick up of smth
. ignition (n)

. modulate (v)

. light guide (n)
. imaging device
. gain medium

. route (v)

BOJIOKHO
OTNITOBOJIOKOHHAS TEXHUKA

norepu

YCTOMUYUBBIN

MOMeXH, HHTephEpEHIHS

HIMPHHA TOJIOCHI POy CKAHUS
JATYUK

JUCTAaHIIMOHHOE CUUTHIBAHHE
MY4OK, TpyTIa

CETh; CO3/1aBaTh/TIOAKIIOYATHCS K CETH
pacipocTpaHsTh(cs)

3aTyXaHHe

peTpaHCIATOp

KaHaJ

HIOMEXH, TIEPEKPECTHBIC HCKAKEHHUS
yiaBnuBaHue (31 .IIyMa)
BOCIUIAMEHEHHUE, BO3TOpaHNe
MOYJIUPOBAaTh, TIOHWKATH YaCTOTY
CBETOBOJI

YCTPOWCTBO N300paKeHHs

pabouas cpena azepa

HAaIpaBJIiATh

5.2. Match the words with their definitions.

1. fibre a. to change something, especially in order to achieve some
effect

2. fibre optics  b. a very thin piece of natural or artificial substance

3. sensor c. the reduction of strength, amount or size of something

4. bundle d. the use of long fibres of glass or plastic to carry
information as light signals

5. immune e. a piece of equipment that reacts to physical changes
such as amount of heat, light, etc.

6. loss f. a group of things that have been tied or connected

together
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7. network g. not influenced or affected by something

8. attenuation h. to connect computers together so that each computer can
send and receive information

9. modulate . the state of having less of something than before.

5.3. Read the text and find the answers to the following questions.
1. What is an optical fibre?
2. Where can optical fibres be used?
3. What are the advantages of optical fiber over electrical cables?

OPTICAL FIBER AND ITS USE

A

An optical fiber (or fibre) is a glass or plastic fiber that carries light
along its length. Fiber optics belongs to both applied science and engineer-
ing and is concerned with the design and application of optical fibers. Opti-
cal fibers are widely used in fiber-optic communications, which permits
transmission over longer distances and at higher bandwidths than other
forms of communications. Fibers are used instead of metal wires because
signals travel along them with less loss, and they are also immune to elec-
tromagnetic interference. Fibers are also used for illumination. Specially
designed fibers are used for a variety of other applications, including sen-
sors and fiber lasers etc.

B

Optical fiber can be used as a medium for telecommunication and net-
working 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. This
allows using few repeaters over long distances. For short distance applica-
tions, such as creating a network within an office building, fiber-optic cabl-
ing can be used to save space in cable ducts. This is because a single fiber
can often carry much more data than many electrical cables. Fiber is also
immune to electrical interference. There is no cross-talk between signals in
different cables and no pickup of environmental noise. They can also be
used in environments where explosive fumes are present, without danger of
ignition.
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C

Fibers have many uses in remote sensing. In some applications, the sen-
sor is itself an optical fiber. In other cases, fiber is used to connect a non-
fiberoptic sensor to a measurement system. Depending on the application,
fiber may be used because of its small size, or the fact that no electrical
power is needed at remote location. Optical fibers can be used as sensors
strain, temperature, pressure and other quantities by modifying a fiber so
that the quantity to be measured modulates the intensity, phase, polarization,
wavelength or transit time of light in the fiber. Sensors that vary the intensi-
ty of light are the simplest, since only a simple source and detector are re-
quired. A particularly useful feature of such fiber-optic sensors is that they
can, if required, provide distributed sensing over distances of up to one
meter.

D

Fibers are widely used in illumination applications. They are used as
light guides in medical and other applications where bright light needs to be
shone on a target. In some buildings, optical fibers are used to route sunlight
from the roof to other parts of the building. Optical fiber illumination is also
used for decorative applications, including signs, art, and artificial Christ-
mas trees. Swarovski boutiques use optical fibers to illuminate their crystal
showcases( sutpunsr ) from many angles while only employing one light
source. Optical fiber is an intrinsic (cymecrBennsiii) part of the light-
transmitting concrete building product, LiTraCon.

E

Optical fibers can be used in many other applications. For example, in
imaging devices called endoscope, which is used to view objects through a
small hole. In spectroscopy, optical fiber bundles are used to transmit light
from a spectrometer to a substance which cannot be placed inside the spec-
trometer itself, in order to analyze its composition.

An optical fiber with certain rare-earth (peaxosemenbHsrii) elements can
be used as the gain medium of a laser or optical amplifier. Sometimes it is
used to supply a low level of power (around 1 watt) to electronics situated in
a difficult electrical environment. Examples of this are electronics in high-
power antenna elements and measurement devices used in high voltage
transmission equipment.

Thus we see that the application of optical fiber is enormous and, no doubt,
it will increase with further development of engineering.
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Comprehension

5.4. Read the text again and match the subtitles with the corresponding
parts of the text.

1. Fibers in illumination

2. Other uses of optical fibers.

3. Fiber optic sensors.

4. Optical fiber communication.

5. Optical fibers and their advantages over electric cables.

5.5. Find the answers to the following questions in the text.

1. What is an optical fiber? (A)

2. What are the advantages of optical fibers? (A)

3. Due to what positive features are optical fibers used for long- and
short-distance communications? (B)

4. What physical quantities (Bemnunmsr) can be measured by optical fi-
bers used as sensors?(C)

5. What principles are these measurements based on? (C)

6. Where can optical fibers be used for illumination? (D)

7. What do you know about other areas of optical fiber applications? (E)

Writing

5.6. Write a short essay on the advantages of using optical fibers (60 —
80 words).
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Compiled by Vashtaeva L. I. (Units 3-5), Gamm A. E. (Units 1-3),
Golysheva M. D. (Units 1-3, 5)

MODULE VI
Power Engineering Faculty

Unit 1
Vocabulary
1. automation. aBTOMAaTHU3aLMs
2. electric shop 3NIEKTPOIEX
3. heat energy TETUTOBAast DHEPTHUS
4. high voltage BBICOKOE HaIIPsDKEHHE
5. hydraulics THIPABIHKA
6. hydroenergy THIPOIHEPTHsI
7. industrial enterprise 3aBOJI
8. insulation U30JTUPYIONTHIA MaTepHa
9. occupational safety TEXHUKa 6€30MacHOCTH
10. Power engineering SHEpreTHKA
11. Power plant 3JIEKTPOCTAHIIUS; IBUTATEIb
12. Power supply sHeprooodeceyeHme

Before you read:

1.1. a) Tell your groupmates about the reasons why you’ve decided to
enter this faculty but not another one.

b) What do you already know about your faculty (history, tradi-
tions, the main directions of training, etc.)? Share your ideas with your
groupmates.

1.2. Read the text and do the exercises given below.
POWER ENGINEERING FACULTY
Power engineering faculty was set up in 1962. The Faculty offers a mul-
ti-level specialist education scheme that provides training at associate, un-
dergraduate, graduate and professional diploma levels.
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The first four years of study at the Faculty are spent on earning the
Bachelor of Science (B.Sc.) degree in power engineering. The programme
required for the Bachelor's degree includes general education in engineer-
ing disciplines and a field of specialization usually called a major or core
subject. Along with a major there may be a number of related areas of
study referred to as minor subjects. Those areas in which students are per-
mitted to select subjects of interest are referred to as elective courses.

Research-oriented students holding the B.Sc. degree may undertake a
two-year programme with emphasis on theoretical and applied research
leading to the Master of Science (M.Sc.) degree in power engineering. The
degree of M.Sc. is awarded to candidates who successfully complete the
programme and pass examinations followed by the submission of a project,
report or thesis. Another opportunity for professional career-oriented stu-
dents is a 5.5 — year programme of study culminating in awarding the Dip-
loma in power engineering. Graduates holding the M.Sc. degree or the Dip-
loma in engineering wishing to follow a more scientific career may prefer to
undertake a postgraduate programme in the area of specialization.

Many of the teaching and research staff members working at the Fa-
culty are known for their academic and scientific accomplishments. Quali-
fied and competent professors (Doctors of Science), associate professors
(Candidates of Science), assistant professors and instructors contribute to
the education of students. Research and instruction at the Faculty is sup-
ported by well-equipped instructional laboratories at the University and by
specialized laboratories at related power engineering institutions. The Fa-
culty computation facilities include computer classes equipped with per-
sonal computers having an access to the Internet and printers. The library
provides a full range of services, both internally and via the University
computer network.

Structure of course

Instruction consists of formal lectures, tutorials, seminars, laboratory
work, individual study in libraries and a project. Each student has a supervi-
sor for his/her research project. This project may be carried out within the
Faculty, or in close collaboration with industry.

The Power Engineering Faculty offers students the following pro-
grammes licensed by the Ministry of Education of the Russian Federation:

1. Power engineering economics and management.

2. Heat power plants.

3. Electric power plants.

4. Electric power systems and networks.
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NG

Power supply.

High voltage electrical and power engineering.

Relay protection and automation of electric power systems.
Human and occupational safety.

Comprehension

1.3. Put the headings in the logical order
A. Earning the Bachelor of Science degree.
B. The programmes of the Power Engineering Faculty.
C. The academic staff and facilities.
D. General information.
E. After holding the B.Sc. degree.

1.4. Say if the following statements are true or false.

1.
2.

3.

~N O

Power engineering faculty was set up in 1967.

The first five years of study at the Faculty are spent on earning the
Bachelor of Science degree.

The programme required for Bachelor’s degree includes only core
subjects.

. After holding the B. Sc. Degree students can continue their training.
. To be awarded the Diploma in power engineering one needs 5.5

years.

. The students do research work on their own.
. Students can lead their research only in the well-equipped laborato-

ries of the University.

. The Power Engineering Faculty offers 6 directions for students’ train-

ing.

Grammar revision

1.6. Make up 6 questions of different types (general, special, alternative
and disjunctive) to the text. Ask your groupmates.

1.7. Find as many participles as you can in the fourth passage. Put them
down into two columns (Participle 1 and Participle 11). Make word
combinations of your own.
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Unit 2

Before you read:

2.1. a) Discuss the role of power engineering in modern life.

b) Imagine that you are telling your friend about the management
department. What information would you give him?

¢) What harm can power engineering do to the Earth and how
can engineers protect the environment?

2.2. Read the text to get acquainted with the main historical dates con-
nected with the Power Engineering Faculty.

FROM THE HISTORY OF THE POWER FACULTY

The Power faculty is one of the biggest faculties of NSTU. The training
of power engineers began at the electromechanical faculty in 1955 and in
1956 the first department of electric power direction started its work.

In 1959 the department of technique of high voltage began to work. The
development of electropower education demanded the creation of new de-
partments and in 1961 the department of safety and electric mounted tech-
nology was formed. Then in the same year three more departments were
formed: "Electric power plants”, "Electric nets and systems" and "Electric
power supply of industrial enterprises and cities".

The quantity of full-time and part-time students reached about 700 and
it was decided to open the power faculty. The first dean was Professor O. N.
Veselovsky. Later, in 1965, the department of hydroenergy and economics
was formed. The same year the department of heat energy and hydraulics
joined the faculty. So the formation of the faculty was completed. But our
industry demanded new specialists and at the end of the 80-s a new depart-
ment was opened — "Automatic control of power systems”. In those years
the reformation of higher education began, and there was a need in new spe-
cialists and that was why the faculty began to train specialists for heat pow-
er plants. Later students were enrolled to the new speciality "Power engi-
neering economics and management".

In 1993 Yu. M. Sidorkin was elected as the dean of the power faculty.
He did a lot for the development of the faculty. In 1998 there appeared new
specialities: "Human and occupational safety” and "Relay protection and
automation of electric power systems".
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Now it is the biggest faculty of NSTU, there are more than 2200 stu-
dents. 1600 are full-time students and 600 — part-time ones. The academic
staff is about 100 teachers. There are two councils — electric power and heat
power. And there are a lot of perspectives in the future.

Comprehension

2.3. Find different dates in the text and explain what they are connected
with.

2.4. Give Russian equivalents to the following word combinations:

Electropower education, department of hydroenergy and economics,
electric power supply of industrial enterprises and cities, high voltage, full-
time and part-time students, the reformation of higher education, to be
enrolled to the new specialty, the academic staff.

2.5. Find the missing parts of the sentences in the text:

1. ...was elected as the dean of the power faculty.

2. The development of electropower education demanded the creation of
new departments and in 1961 ... .

3. In those years the reformation of higher education began .... for heat
power plants.

4. The first dean was... .

5. In 1998 ...

6. ... “Automatic control of power systems”.

7.In 1959 ...

2.6. Put these events according to the chronological order provided in

the text:

a. The election of Yu. M. Sidorkin as the dean

b. The formation of the department of hydroenergy and economics.

c. The beginning of the training of power engineers at the electromechanical
faculty.

d. The formation of the department of safety and electric mounted technolo-
gy.

e. The introduction of new specialties “Human and occupational safety” and
“Relay protection and automation of electric power systems”.

f. The opening of the department “Automatic control of power systems”.

2.7. Match up the parts of the sentences.
1. Electric engineers
2. Solar power
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3. Aot of subjects

4. Bachelor's Degree

5. Enterprising and competent specialists
6. Students ' abilities for organization

7. Great attention is paid to

8. High voltage equipment

a) are developed.

b) students who do research work.

c) isused as an alternative source of power.
d) are studied by future engineers.

e) isreceived after four years of training.

f) are trained at Power Faculty.

g) are required everywhere in industry.

h) is widely used in electric industry.

Grammar revision:

2.8. Choose ten verbs from the text 2.2. Make up 10 sentences using
these verbs in the Complex Object.

2.9. Use the following word combinations to make up sentences with
Complex Subiject:

The Power faculty; electropower education; electronic mounted energy; hy-
draulics; power systems; relay protection; electric nets; hydroenergy; indus-
trial enterprise; high voltage.

Speaking

2.10. Make a presentation on the topic “Power Engineering Faculty”
using the information from the texts above.

Unit 3

Before you read

3.1. Give the Russian equivalents to the English names of specialities
provided by the Faculty of Power Engineering

1. Power engineering economics and management.

2. Heat power plants.
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3. Electric power plants.

4. Electric power systems and networks.

5. Power supply.

6. High voltage electrical and power engineering.

7. Relay protection and automation of electric power systems.
8. Human and occupational safety.

3.2. Remember the time when you were a school leaver. Tell your
groupmates why you have chosen the department you are studying at
but not another one.

3.3. Read the text and do the exercises given below.

INTRODUCTION TO SPECIALITY.
FACULTY OF POWER ENGINEERING

Power engineering is the basis for the whole national economy and it
determines the level and rate of its development. Highly qualified electrical
engineers are trained in several specialities at the departments of power en-
gineering. There is also an individual training dealing with research, elabo-
ration, design and operation of automatic and automated high-voltage instal-
lations and devices used in power and electrical engineering, electrophysics,
power installations of thermal stations; it also deals with management prob-
lems.

The term of instructions at the Power Engineering Faculty is four years
to receive Bachelor's Degree, after five years and a half students become
professionally qualified engineers and after six years of training they can
receive Master's Degree.

Management department

Power industry is the most stable, reliable and attractive for innovative
management and business activities in all countries of the world. The devel-
opment of power engineering, the improvement of administrative systems
and world integrity require enterprising, competent and businesslike manag-
ers having all modern scientific knowledge in management and able to take
in account all the changes in industry and society. The curriculum provides
advanced knowledge and comprehensive information on the problems of
management, marketing, computerization, and banking. The students also
acquire knowledge and skills in sociology and psychology of administrative
activity, their abilities for organization are developed as well.
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Thermal stations department

Power balance of the country depends to large extent on thermal stations
operation. The speciality trains experts in operation, design, construction
and adjustment of thermal stations power equipment. Nowadays the prob-
lem of production is of primary importance, it refers to electric power genera-
tion. Great attention is paid to training of students, capable to do research in
this field, to work out new environmentally friendly technologies for power
stations to be built in future. There are interesting tasks, for those, who like
to solder complicated semiconductor circuits, to solve tasks, connected
with programming, and for those, who are inclined to theoretical research
based upon modern mathematical theories. As all branches of national econ-
omy consume electric power, the graduates of this speciality can work at dif-
ferent places, ranging from industrial enterprises to large ocean ships.

Technique and electrophysics of high voltage department

There is an acute need for specialists in high voltage technique in modern
power systems, as millions of volts are used for generation, transmission and
distribution of electric power. High-voltage equipment is the basis of modern
electric installations. Neither automatics nor electronics can ensure power
system reliable operation without equipment. Students of this speciality study
mathematics, physics, electronics and computer technology. Such training
gives them an opportunity to specialize not only in the field of high-voltage
equipment, but also in the field of electrophysical equipment: lasers, accelera-
tors, electric ionizers, etc. Graduates of this speciality work at: power station
electric shops; insulation service; high voltage equipment service; high-
voltage lines service; reliability and accident prevention services; com-
munication services; the largest substations.

Electric systems automatic control department

Electric power is characterized by extremely quick process development
in electric circuits and it is possible to store it for a long time, e.g. in case of
some breakdown at a power station. Electric power must be generated at the
moment it is consumed. Such complicated tasks can be solved only with the
help of modern means of automation and telecontrol, based on microelec-
tronics and computer technology.

Engineers of this speciality elaborate and improve means of automation
and algorithms for its functioning; they provide optimum operation of au-
tomatic control systems of power plants, substations and electric power sys-
tems. The graduates have thorough knowledge of physics, mathematics,
electronics, relay defense and other subjects which ensure a wide profile of
their education. They also can conduct some actual research work.
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What is Electrical Energy System Engineering?

e Electrical Energy Systems Engineering (EESE) is a branch of Electrical
Engineering which deals with all aspects of supply, control and use of
electrical energy.

e Energy is vital to modern life: for powering industry and transport;
providing heating and lighting; and operating the domestic, recreational,
healthcare, business and personal items of equipment on which we have
come to rely.

e Electrical energy is one of the most important forms of energy because it
can be:

— Derived (converted) from other energy forms such as heat, light,
chemical energy, mechanical work, nuclear energy.

— Easily derived in large or small amounts

— Controlled

— Clean, quite and safe when used correctly.

The need for electrical energy continues to increase as it replaces other
forms for space heating, industrial processes and road\rail\sea transport. It is
vital that this energy is made available at the minimum cost to our planet's
resources and the environment. The challenge for engineers is to supply the
energy and save the planet.

Comprehension:

3.4. Find the English equivalents from the text tot he words and the
word combinations given below:

QHGKTpOSHepreTHKa; OHEpreTudecKkasd MpOMBINIJICHHOCTb, SHEPreTu4dc-
CKHil OanaHc rocyaapcrBa; ocrpas 1'[0Tp€6HOCTL B CII€IHMAJINCTAaxX MO TCXHU-
K€ BBICOKHUX HaHpH)I(eHI/Ifl; BBICOKOBOJIBTHOE€ 060pyILOBaHI/Ie; QJICKTPUYICCKAs
MOIIIHOCTb; COBPEMCHHBIC CPEACTBA ABTOMATU3AIlIUN U TCIICKOHTPOJIA; IIpeC-
JOCTAaBJICHUC TCIIJIa U CBETA, HOTp€6HOCTI> B DJICKTPO3HEPIUu, cHa0XaThb
JIEKTPOIHEPTUEN.

3.5. Expand on the following:

1. Power engineering is the basis for the whole national economy.

2. There is an acute need for specialists in high voltage technique.

3. It is important to train specialists in operation, design, construction
and adjustment of thermal stations power equipment.

4. Engineers graduating from the Electric systems automatic control de-
partment are very highly-qualified specialists.

5. The challenge for engineers is to supply the energy and save the planet.
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Grammar revision

3.6. Look through the text above and find sentences with the verbs in
the Passive Voice.

3.7. Open the brackets and put the verb in the Passive Voice.

1. Electric power (to generate) by several types of power stations.

2. Complicated tasks (to solve) by students who do research work.

3. Modern means of automation and telecontrol (to base) on microelec-
tronics and computer technology.

4. High-voltage devices (to use) in power and electrical engineering.

5. Master's Degree (to receive) after six years of training.

6. Systems of telecontrol (to develop) successfully.

7. Necessary knowledge and skills (to acquire) at the Faculty of Power
Engineering.

Speaking

3.8. Work in pairs. Make up dialogues on the topic “The Future of
Power Engineering Faculty Graduates”.

Unit4

Before you read

4.1. Discuss with your partner exhaustible energy sources. Answer the
question: “For how long will they be able to exist?”

4.2. Read the text and answer two questions asked in it.

RENEWABLE ENERGY.
By Kent S. Markle.

When you plug an electrical appliance into the wall socket, do you
know where your electricity comes from? Probably the local public utility
company. But how does the utility company generate the electricity you use
at home? If it is like most power companies, it produced electrical power by
burning fossil fuels — coal, natural gas, or oil — to make steam, which turns
turbines to generate electricity at the power plant. To take one example of
dependence on these three types of fossil fuel, in the United States in 2004,
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88 percent of all the electricity generated came from coal, natural gas, and
oil. They are non-renewable fuels, originating from organic matter of the
late Paleozoic Era (several hundred million years ago) and estimated by
most scientists to run out during this century. When coal, natural gas, and
oil supplies are depleted, how will people see to read at night? What will
power their computers and factories? Fortunately, there are renewable,
alternative sources of energy for electrcity and transportation that have well-
developed technology.

Some renewable energy sources are well known and already in wide
use. For example, hydroelectric power is generated by water in dams. In the
U.S., hydroelectric power provides 10 percent of all electricity. Other alter-
native sources of energy are not well known to the public or are still in the
development stages. The World Energy Council has identified six sources
of energy to pursue as alternatives to non-renewable fossil fuels:

Solar (energy from the sun)

Wind (energy from moving air)

Geothermal (energy from heat inside the earth)

Modern biomass (energy from plant and animal residues)

Ocean (energy from seawater movement and temperature changes)

Small hydroelectric (energy from small dams, such as those filled by
melting snow)

It is worth pointing out why large hydroelectric (large dams that block
rivers) and traditional biomass (firewood and charcoal) were excluded from
the Council's focus. These two renewable sources of energy often cause en-
vironmental problems and other adverse effects. Large hydroelectric
projects usually require long planning and construction, which delays their
benifit, and sometimes results in social problems, such as displacement of
people living near rivers that are dammed. Traditional biomass (burning
trees) results in air pollution and deforestation. A combination of these six
other alternative sources of energy may prove to be our best hope to fill the
energy void created as supplies of fossil fuels gradually diminish.

Speaking

4.3. Enumerate renewable energy sources. Dwell upon the ones which,
in your opinion, are the most perspective in our country. Prove your
ideas.
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Unit5

5.1. Read and summarise the text using the tips given below.

HISTORY

Since the early days of Industrial Age, industries and utility companies
have relied on a variety of different sources of power. The Danes were pio-
neers in wind-generated electricity, building over 100 systems (called "wind
mills") in 1890 to capture the North Sea winds. Coal was the fuel of choice
for steam-powered engines, which were widely used in manufacturing and
transportation. In fact, in the 1890s, more electric- and steam powered cars
were sold than those using gasoline.

The world's first geothermal electric plant was built in Italy in 1904.
Surprisingly, photovoltaic (solar) cells were built as early as the 1880s, but
it wasn't until Bell Labs developed silicon cells in 1954 that solar cells could
be used efficiently. In 1958, the Vanguard satellite was equipped with solar
photovoltaic cells.

The world's first power plant using the ocean's tides was built in France
in 1966.

The global energy situation began to change significantly in the second
half of the century. For example, in the U.S. from 1950 to 1995, coal vir-
tually disappeared as a heating source for homes. By 1995, natural gas was
used for heat in over 50 % of U.S. homes, and electricity was used in 27%
of them. In about the same time frame, per capita electricity consumption
rose by over 1,000 %. Widespread ownership of energy-hungry appliances
such as air conditioners, refrigerators, and clothes dryers contributed to this
huge growth in energy consumption, while individual automobile ownership
created a heavy demand for new petroleum supplies. By 1958, the U.S. had
begun to consume more fuel of various kinds than it was produced. QOil pric-
es per barrel rose from about $5 in the 1960s to over $17 in October 1973,
and further production limitations caused the price to rise to about $34 in
1981.

By the mid-1980s, geologists and other scientists began to make predic-
tions about how long the world's petroleum supplies would last. By estimat-
ing future rates of oil consumption, then taking into account the amount of
petroleum reserves, they calculated that supplies could last between 50 and
100 years longer.
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Nuclear power, which had once been the energy hope of the future, no
longer seemed so attractive after accidents at Three Mile Island in the U.S.
in 1979 and Chernobyl in the former Soviet Union in 1986 changed the pub-
lic's perception of its safety. France has continued to operate nuclear plants
for 75% of its electricity, with a good safety record, however, other coun-
tries have scaled back plans for building nuclear generating facilities, and
the disposal of spent radioactive fuel remains a problem.

HOW TO WRITE A SUMMARY

1. Read the passage for overall content.

2. Reread carefully, highlighting the main idea and any key supporting
ideas.

3. Group the reading into sections according to the author’s topic divi-
sions and label them.

4. Write a one-sentence summary of each section, focusing on the main
point. Do not include examples or minor details.

5. Write one sentence (the thesis) that summarizes the whole article.

6. Write the first draft: In the first sentence include the title and the au-
thor of the text.

7. Then use your one-sentence summaries to complete the summary. Do
not include your own opinion, but be sure to use your own words.

8. In your final draft, insert transitional words and phrases where neces-
sary. Avoid short sentences. Combine sentences for a smooth, logical flow
of ideas.

Other useful information:

Use 3rd person and present tense.

Be concise and brief.

Periodically indicate that the summary is still the material of the author.
Quote the author sparingly, if at all.

Check for grammar, punctuation, and spelling mistakes.

TRANSITIONAL WORDS FOR SUMMARY

A. Introductory remarks.

It is generally agreed today that...In approaching this issue, one
should...Nowadays, it is scarcely possible to...The business world offers us
numerous examples of...
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B. Ordering elements

Firstly,.../ Secondly,.../ Finally,... (note the comma after all these intro-
ductory words.)

If on the one hand it can be said that... the same is not true for...The first
argument suggests that... whilst the second suggests that...
C. Adding elements

Furthermore, one should not forget that...In addition to...Moreover...

D. Accepting other points of view
Nevertheless, one should accept that...However, we also agree that...

E. Personal opinion
We personally believe that...Our own point of view is that...

F. Others' opinions

Experts...

... believe that

... say that

... suggest that

... are convinced that

... point out that

... emphasise that
According to some experts...

G. Introducing examples
Take for example...To illustrate this point one needs only refer to...

H. Certainty

Doubtless,...One cannot deny that...It is (very) clear from these observa-
tions that...

I. Doubt
All the same, it is possible that...It is difficult to believe that...
J. Moderating, agreeing, disagreeing

By and large...Perhaps we should also point out the fact that...It would
be unfair not to mention that fact that...One must admit that...\We cannot
ignore the fact that...One cannot possibly accept the fact that...

146



K. Conclusion

The arguments we have presented... suggest that.../ prove that.../ would
indicate that...From these arguments one must.../ could.../ might... conclude
that...All of this points to the conclusion that...

Sample Summary

Bergman and Partner is developing and optimizing different technolo-
gies for electricity generation since the early eighties. The paper describes in
a short form the principle function of such systems and the field of applica-
tion of each system. This is followed by a presentation of the correspondent
developments of the company with a comprehensive description of current
work and the state of the art (coBpemennsriii) technologies. Finally the paper
goes into details of upcomming realization of prototypes, pilot plants and
commercial plants.
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