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UNIT 1

THE MECHANICAL ENGINEERING PROFESSION

Text What is a Mechanical Engineer?
Grammar Revision: Tenses in Active and Passive Forms.
Types of questions.

LEAD-IN

1. Answer the questions.

* Why did you decide to become a mechanical engineer?
* What do you know about your future profession?

* Do you agree with the statement that without mechanical engineers pro-

duction would be impossible? Why?

READING
2. Before reading the text, remember the following words and word
combinations.
to encompass BKJIFO4YAaTh, OXBAaThIBAThH
to enhance yIy4IllIaTh; YBETHYUBATh
safety 0€30MacCHOCTh; COXPAHHOCTh
vitality YKU3HECTIOCOOHOCTD; )KM3HECTOMKOCTh
force cujia
motion JIBIDKEHHE
enjoyment WCIIOJIb30BaHUE
manufacture MIPON3BOJICTBO; U3TOTOBJICHHE; 00paboTKa
aircraft aBUAIIHS, CAMOJICT
equipment 00opyJI0BaHUE
computer-aided design (CAD) | cuctema aBTOMaTU3MPOBAHHOTO IPOEKTUPOBAHHUS
tools CTaHKU
implantable MMIUTAHTUPYEMBIN
to spur efforts IIPUKJIA/IbIBATh YCUIIHS
recyclable YTHJIN3UPOBAHHBIN
refinement OYHIIICHHE, OYHNCTKA

3. You are going to read the text about what a mechanical engineering
profession is like. For questions 1-10, decide if they are true (T) or

false (F).
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WHAT IS A MECHANICAL ENGINEER?

Mechanical Engineering is a very broad field. It encompasses machines,
materials, energy, manufacturing, automation, biomedical engineering, aero-
space and more.

Mechanical engineering plays a dominant role in enhancing safety, eco-
nomic vitality, enjoyment and overall quality of life throughout the world.
Mechanical engineers are concerned with the principles of force, energy and
motion. The men and women who work as mechanical engineers are profes-
sionals with expert knowledge of the design and manufacture of mechanical
systems and thermal devices and processes. Some examples of products and
processes developed by mechanical engineers include engines and control
systems for automobiles and aircraft, electric power generation plants, life-
saving medical devices and consumer products ranging from air conditioners
to personal computers and athletic equipment. They also design the machines
that mass-produce these products. Virtually every aspect of life is touched by
mechanical engineering. If something moves or uses energy, a mechanical
engineer was probably involved in its design or production.

The explosive development and expansion in computer technology has
literally changed the face of mechanical engineering. The drawing board has
given way to computer-aided design (CAD), and sophisticated computational
software tools have enabled mechanical engineers to develop efficient solu-
tions to complex technical problems. For example, the emerging high-tech
field of nanotechnology is attracting mechanical engineers to design ultra-
miniature machines and tiny implantable medical devices that navigate the
human body searching for disease and damaged tissue. Also, the growing
concern for the planet and the quality of life for future generations have
spurred continuing efforts by mechanical engineers to design resource-
efficient and recyclable products and develop equipment and processes to
clean-up existing environmental problems and prevent their reoccurrence.

These technologies and a host of others will have an impact on lives in the
21st century, and their development and refinement require the skills, intuition
and creative ability of mechanical engineers. At the same time, mechanical en-
gineers are expected to understand and convey the real-world consequences of
technology development alternatives to decision-makers and the public.

Mechanical engineering is a profession requiring specific skills. These
skills are acquired through education, training and experience. Throughout
high school, students must enroll in certain courses as preparation for ac-
ceptance into engineering programs at a college or university. A solid foun-
dation in mathematics, science and the language arts is critical. Strong math-
ematics preparation includes algebra, geometry, trigonometry and calculus.
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Chemistry, biology and physics form the basic science foundation. Ability in
oral and written communications is important to success in mechanical engi-
neering studies, and courses in mechanical or computer-aided draft-
ing/drawing and other technology-related subjects can help students begin to
understand the important practicalities of technological projects.

STATEMENTS T/F

1. Mechanical Engineering includes machines, materials, energy,
manufacturing, automation, biomedical engineering, aerospace, etc.

2. Enhancing safety or economic vitality are not the spheres of mechanical
engineers’ concern.

3. Mechanical engineers deal with the principles of force, energy and mo-
tion.

4. Mechanical engineering has hardly changed with the development of
computer technology.

5. Every aspect of life is touched by mechanical engineering.

6. The drawing board still plays an important role in designing ultra-
miniature machines.

7. To develop efficient solutions to complex technical problems mechanical
engineers use computational software tools.

8. Mechanical engineering does nothing with tiny implantable medical de-
vices.

9. To protect the planet mechanical engineers develop equipment and pro-
cesses to clean-up existing environmental problems.

10. Specific skills of mechanical engineering profession are acquired through
education, training and experience.

4. Find the endings (a—j) to the given beginnings (1-10) on the basis of
the text. Translate the sentences into Russian.

Example: 1f

Mechanical engineers are concerned with the principles of force, energy
and motion.

Hudwcenepol-mexanuxu umerom o0eno ¢ 8030eucmeuem Cuibl, dHepeuu
U OBUNCEHUSL.

1. Mechanical engineers are a) touched by mechanical engineering.
2. They also design the machines b) attracting mechanical engineers
3. Virtually every aspect of life is to design ultra-miniature machines.
4. The drawing board has given way ¢) a profession requiring specific skills.
5. The emerging high-tech field d) and science is critical.

of nanotechnology is e) is important to success in mechanical
6. These technologies and a host of others engineering studies.

will f) concerned with the principles of force,
7. Mechanical engineering is energy and motion.
8. A solid foundation in mathematics g) to computer aided-design.
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9. Strong mathematics preparation h) that mass-produce these products.
includes 1) have an impact on lives in the 21st
10. Ability in oral and written communi- century.
cations j) algebra, geometry, trigonometry and
calculus.
USE OF ENGLISH

5. Match the words on the left (1-20) to the words on the right (a—t) to

make the collocations and translate them into Russian.

Example: 1f

plays a dominant role — uepaem sasicnyio ponv

. plays

. biomedical

. overall

. throughout

. mechanical

. expert

. thermal

. control

. explosive

10. computer

11. the drawing
12. efficient

13. high-tech

14. implantable
15. the human

16. recyclable

17. environmental
18. the real-world
19. a solid

20. technology-related

O 00 1O\ U K~ Wi —

a) devices

b) the world
¢) engineers
d) engineering
e) knowledge

f) a dominant role

g) quality

h) development

1) subjects

J) systems

k) solutions

1) body

m) technology
n) board

0) problems
p) field

q) medical devices

r) foundation

S) consequences

t) products

6. Choose the English equivalent (a, b or ¢) to the given Russian word.

1) xauecTBO a) quantity b) quality C) quotation
2) CTaHOK a) device b) equipment ¢) tool

3) mpoekT a) design b) decision c¢) designation
4) nBUXKEHUE a) notion b) motivation ¢) motion

5) obopynoBaHue a) equipment b) tool c) device

6) pa3BuUTHE

a) improvement

b) development

¢) enjoyment

7) BOBJIEKATh a) involve b) evolve c¢) indicate

8) mocka a) broad b) abroad ¢) board

9) Hayka a) science b) since C) source

10) HaBBIK a) training b) skill C) experience

KOMINEKT 3JIEKTPOHHbIX :
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7. Match the English words (1-10) to their Russian equivalents (a—j) on

the basis of the text.

1) safety

2) vitality

3) enjoyment

4) engine

5) solid

6) enable

7) implantable

8) tissue

9) recyclable

10) consequences

a) IMOCJICCTBUS

b) UMILTaHTUPYEMBIiA
C) TKaHb; MaTEPUs

d) 6e3omacHOCTh

€) YTUIU3UPOBAaHHbIN
f) *KHM3HECTIOCOOHOCTH
g) TBEpAbIi

h) nBurarens

1) MCIIOJIL30BAHKUE

]) AaBaTh BO3MOXHOCTh

8. Match the words from A to the words from B which are similar in

meaning.
A B
1) broad a) illness

b) to enter
¢) to look for

2) to encompass
3) to enhance

4) products d) wide

5) efficient e) to involve
6) complex f) little

7) tiny h) goods

8) to search for 1) to increase

9) disease
10) to enroll

J) resultant
k) difficult

9. Translate the sentences into English on the basis of the text.

1. MamuHOCTpOCHHE UTPaeT OrPOMHYIO POJIb B YJIYUIIEHUH OE30MaCHOCTH,
SKOHOMHMYECKOM >KHU3HECIIOCOOHOCTH M OOIIEro KauecTBa >KU3HU BO BCEM
MHUpeE.

2. mxeHeppl-MeXaHUKH SBIISIOTCS MPOodeCcCHOHATaMHU ¢ SKCIIEPTHBIMH 3Ha-
HUSIMU Pa3pa0OTKHA M TPOM3BOJICTBA MEXAHUYECKUX CHCTEM M TEIUIOBBIX
YCTPOKWCTB U MPOLIECCOB.

. MamumHoCTpoeHHE BOBJICUCHO IPAKTUIECKH BO BCE CEPhI KU3HH.

4. PazBuTHe M pacHIMPEHHE KOMIBIOTEPHBIX TEXHOJOTHUN OYKBaIbHO H3MeE-

HUJIU O0JIMK MallTiHOCTPOCHHUSI.

5. IlosiBneHre BBICOKOTEXHOJOTUYHBIX HAHOTEXHOJIOTMI MPUBJIEKACT WHXKeE-
HEPOB-MEXaHUKOB K pPa3pabOTKE KPOIICUHBIX HMILIAHTUPYEMBIX MEIH-
IIUHCKUX TTPUOOPOB.

6. OTH TEXHOJIOTUY OKXKYT BIWSHUE Ha *KU3Hb Jtojiei B XXI Beke.

(O8]
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7. MamuHocTpoeHue — 3710 npodeccusi, TpeOyromas OT CIEIUaINCTOB 0CO-
OBIX HABBIKOB.
8. CTyneHT, xenarmuid 00yJaThCsl IO MAITHHOCTPOUTEIHHBIM CIICIIHAIBHO-
CTSIM, TOJKEH UMETh XOPOIIYI0O MaTeMaTHIECKYIO MTOATOTOBKY.
9. Xumusi, buonorus, pusnka sBISIOTCS OCHOBHBIM HAyUYHBIM (PYHAMEHTOM.
10. Bce 370 MOMOXET CTyJE€HTaM MOHUMATh BaXKHbIE 0COOEHHOCTH TEXHOJIO-
THYECKUX MPOCKTOB.

GRAMMAR REVISION
The Active Voice The Passive Voice
® [0JJICKAIIEE TPEAIOKEHUS ® [0/JICKAIIEE TPEAIOKEHUS
BBITIOJTHSET JICUCTBUE; MOJIBEPTAETCSA JIEVCTBHUIO;
e (hopma obOpazoBaHUS: e (popma obOpazoBaHUs:
Vo be + Ved
develop be + developed
Engineers develop these These technologies are developed
technologies. by engineers.
Hnowcenepol paspabameiearom Omu mexuonocuu papabamul8aomcs
MU MEXHON02UU. UHICEHEePAMU.

10. Search the text for the sentences in the passive voice and translate
them into Russian.

11. Change the forms of the verbs in the sentences from the active into
the passive voice. Translate the sentences into Russian.

. Mechanical engineering touches every aspect of life.
. Experimental models attract young engineers.
. He obtains his technical experience in the workshop.
. The engineer showed the new machines.
. Faraday made many discoveries.
. The practical engineers will improve this heat engine.
. The laboratory assistant will study the problem.
. The researchers are carrying out an experiment.
. The mechanical engineers have invented a new device.
0. By the end of the year they had arranged two important conferences.

= O 00 1N Nk W=
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Types of questions

1. General: Do you study mechanical engineering at your university?
2. Special: What do you study at your university?

3. Alternative: Do you study mechanical engineering or management?
4. Tag: You study mechanical engineering, don’t you?

5. A question to the subject: Who showed the new machines?

Remember the following auxiliary verbs: am, is, are, do, does, did, have,
has, will, can, must, may, should, would which are used before the sub-
ject in the questions.

Remember the following interrogative words: who, whose, whom, what,
which, when, where, why, how, how many, how much, how long which
start special questions.

12. Make up different types of questions to the following sentences.

. Our engineers work hard at this problem. (general)

. They designed this instrument. (special)

. People are going to use bicycles instead of cars. (alternative)

. This plant will produce only tyres. (tag)

. The car has crashed into the tree. (general)

. The laboratory is provided with new equipment. (special)

. Irrigation systems were devised by skilled technicians. (alternative)

. The education and training of engineers must be a partnership between in-
dustry and higher education. (tag)

9. Mechanical engineering touches every aspect of life. (a question to the

subject)
10. These technologies will have an impact on lives in the 21st century.
(a question to the subject)

01NN KW

SPEAKING
13. Use the words and phrases below to make sentences.

mechanical engineering, mechanical engineers, expert knowledge, develop,
design, involved, change, the drawing board, computational software tools,
environmental problems, real-world consequences, specific skills, technolo-
gy-related subjects

11
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14. Work in pairs. Think of some questions to review the contents of the
text about the mechanical engineering profession and ask each other.
Use the words and the word combinations bellow to mention the
main aspects.

* plays a dominant role * design the machines

* changed the face of mechanical * high-tech field of nanotechnology
engineering * are concerned with

* computer aided-design * have an impact on lives

15. Say about “The mechanical engineering profession”.

WRITING

16. Write an abstract to the following text. The length of the abstract is
100-120 words (see Appendix).

PROBLEM SOLVING IN ENGINEERING

Engineers use their knowledge of science, mathematics, logic, econom-
ics, and appropriate experience or tacit knowledge to find suitable solutions
to a problem. Creating an appropriate mathematical model of a problem al-
lows them to analyze it (sometimes definitively), and to test potential solu-
tions. Usually multiple reasonable solutions exist, so engineers must evaluate
the different design choices on their merits and choose the solution that best
meets their requirements. Genrich Altshuller, after gathering statistics on a
large number of patents, suggested that compromises are at the heart of “low
level” engineering designs, while at a higher level the best design is one
which eliminates the core contradiction causing the problem.

Engineers typically attempt to predict how well their designs will per-
form to their specifications prior to full-scale production. They use, among
other things: prototypes, scale models, simulations, destructive tests, nonde-
structive tests, and stress tests. Testing ensures that products will perform as
expected. Engineers take on the responsibility of producing designs that will
perform as well as expected and will not cause unintended harm to the public
at large. Engineers typically include a factor of safety in their designs to re-
duce the risk of unexpected failure. However, the greater the safety factor,
the less efficient the design may be. The study of failed products is known as
forensic engineering, and can help the product designer in evaluating his or
her design in the light of real conditions. The discipline is of greatest value
after disasters, such as bridge collapses, when careful analysis is needed to
establish the cause or causes of the failure.

12
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UNIT 2

TRENDS IN THE MODERN MACHINE-BUILDING
INDUSTRY

Text The two main headlines in modern machine-building.
Grammar Revision: Tenses in Active and Passive Forms.
Types of questions.

LEAD-IN
1. Answer the questions.

* Do you know anything about any trends in the modern machine-building
industry? What are these?

* Have you ever heard about a vacuum plasma method? Where can it be ap-
plied?

READING

2. Before reading the text, remember the following words.

automation aBTOMAaTH3aIMs
reliability HaAEKHOCTD
workpiece pabouee MecTO
to trace MpOCICOUTD
coal-digging complexes YTOJIbHO-100BIBAIOIINE KOMITJIEKCHI
installation YCTaHOBJICHUE
casting JIUTHE
treatment 00paboTka
welding equipment CBapoYHO€E 000pYyI0BAHUE
flexible TUOKUIA
application IIPUMEHEHHE
to evolve BBISIBIIATD
to reinforce YKPEIISATh
vulnerable YSI3BUMBII
wear M3HAIIMBaHUE
tear pa3pbIBaHUC
to proceed UCXOOUTH
grain harvester 3epHOYOOpOYHAs MalllnHa
to last COXPaHATHCS
13
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3. You are going to read the text about the trends in modern machine-
building industry. For questions 1-8, choose the right letter A, B, C or D.

THE TWO MAIN HEADLINES
IN MODERN MACHINE-BUILDING

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. The machine modules on a large
scale are well suited for “unmanned” industries.

Intense work is being carried out on new robots. What we need is not
merely manipulators which can take up a workpiece and pass it on, but robots
which can identify objects, their position in space, etc.

We also need machines that would trace the entire process of machin-
ing. Some have been designed and are manufactured. Modern engineering
thinking has created new automated coal-digging complexes and machine
systems, installations for the continuous casting of steel, machine-tools for
electro-physical and electrochemical treatment of metals, unique welding
equipment, automatic rotor transfer lines and machine-tool modules for flexi-
ble industries.

New technologies and equipment have been designed for most branches
of engineering. In the shortest time possible the engineers are to start produc-
ing new generations of machines and equipment which would allow manu-
facturers to increase productivity several times and to find a way for the ap-
plication of advanced technologies.

Large reserves in extending service life for machines can be found in the
process of designing. At present, advanced methods have been evolved for
designing machines proceeding from a number of criteria. Automatic design
systems allow an optimizing of the solutions in design and technology when
new machines are still in the blueprint stage.

A promising reserve in increasing the life of parts is strengthening
treatment. In recent years new highly efficient methods have been found.

First and foremost of them are the vacuum plasma methods for coating
components with hard alloy compounds, such as nitrides and carbides of tita-
nium, tungsten and boron. Methods have been designed for reinforcing ma-
chine parts most vulnerable to wear and tear, such as in grain harvesters, to
make them last several times longer.

Thus, it is not merely quantity engineers and scientists it is a matter of
major characteristics. In other words, this is a matter of quality, and not of the
mere number of new machines, apparatus and materials.
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1. The two main headlines in engineering nowadays are
A. automation of industries and raising the reliability of machines
B. increasing the number of engineers and the quality of machines
C. evolving a number of criteria for designing machines and optimizing
design technology
D. increasing promising reserve and automation

2. According to the text “unmanned” industries need greatly in
A. automated coal-digging complexes
B. unique welding equipment
C. the machine module
D. advanced methods

3. According to the text robots are needed for
A. intense work
B. taking up a workpiece
C. identification of objects, their position in space
D. designing machines

4. The creation of “unmanned” industries is
A. not the sphere of mechanical engineers’ concern
B. included into automation
C. the only sphere of mechanical engineers’ concern
D. designed for most branches

5. Automation and raising the reliability of machines require
A. new branches of engineering
B. improving the design process
C. new technologies
D. a number of criteria

6. New technologies and equipment
A. are being designed for most branches of engineering
B. have been designed for most branches of engineering
C. will be designed for most branches of engineering
D. has been designed for most branches of engineering

7. The service life of machine parts can be increased by
A. strengthening treatment
B. unique welding equipment
C. coating components
D. new technologies
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8. Hard alloy compounds are employed for
A. welding equipment
B. coating components
C. designing machines
D. reinforcing machine parts

4. Find the endings (a—j) to the given beginnings (1-10) on the basis of
the text. Translate the sentences into Russian.

Example: Ic
Intense work is being carried out on new robots. —
Beoemcs nanpsioicennas paboma no co30anuro Ho8blx pooOMos.

1. Intense work is being carried a) new generations of machines.
2. We need robots which can identify b) life for machines can be found in the
3. We also need machines that would process of designing.
4. Modern engineering thinking has ¢) out on new robots.
5. New technologies and equipment have | d) methods have been found.
6. The engineers are to start producing e) reinforcing machine parts.
7. Large reserves in extending service f) objects, their position in space, etc.
8. A promising reserve in increasing g) strengthening treatment.
the life of parts is h) been designed for most branches
9. In recent years new highly efficient of engineering.
10. Methods have been designed for 1) trace the entire process of machining.
J) created new automated coal-digging
complexes.
USE OF ENGLISH

5. Match the words on the left (1-11) with the words on the right (a—k) to
make the collocations and translate them into Russian.

Example: 1g

“unmanned” industries — «He ynpasnsemoble 4ei08eKOM» UHOYCMPUU
1) “unmanned” a) of machines
2) the service life b) treatment
3) the machine ¢) productivity
4) electrochemical d) technologies
5) welding e) design systems
6) to increase f) stage
7) advanced g) industries
8) automatic h) compounds
9) the blueprint i) plasma methods
10) the vacuum J) modules
11) alloy k) equipment
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6. Choose the English equivalent (a, b or c¢) to the given Russian word.

1) BOJB, TIO a) along b) alone c) among

2) co3gaHue a) estimation b) creation ¢) rotation
3) HagEKHOCTh a) capability b) reliability ¢) mobility
4) nmomaHUMAaTh a) chase b) rise C) raise

5) BBIIOIHATH a) carry off b) carry out c) carry on
6) 3aHUMAaTh (MECTO) a) take after b) take up ¢) take aback
7) cBapka a) casting b) harvesting c) welding
8) HalTu a) find b) found ¢) search

9) pemieHust a) solutions b) inventions ¢) decisions
10) mHOTOOOCIIAIOMK | ) promoting b) prompting ¢) promising
11) npoekr a) blueprint c¢) whiteprint d) redprint
12) ponmwlue, JIuHHEE a) long c) longer d) longest

7. Match the English words to their Russian equivalents on the basis of

the text.
1) headlines a) OIpECIICHHO
2) including b) TpeOyer
3) raising C) 3aHUMATh
4) requires d) Bech, menbIit
5) transfer lines €) OCHOBHbIE HalpaBJICHU
6) certainly f) mepenoBoii, MPOABUHYTHII
7) life of machines g) BKJItouas
8) take up h) nosbImmas
9) suit 1) IO3BOJISATH
10) extending Jj) laBaTb BO3MOKHOCTh
11) allow k) kagecTBO
12) entire 1) mogxoauTh
13) branches m) MPOTATUBAOLIUI
14) advanced n) TPyHTOBKA
15) increase 0) CcIuIaB
16) strengthening P) IPOAOIKUTEIBLHOCTh Pa0OThI MAIINH
17) coating q) cMech, COCTaB
18) alloy I') YKPEIUIAIOIHUN
19) compound S) oTpaciau
20) quality t) yBEIMYUBATh

8. Find the following word combinations in the text.

CPOK IKCIUTyaTalliy MaIlliH; TEXHHYECKHH MTPOrpecc; MOAY/IN MAIWH; TUIOT-
Hasg paboTa; UHIyCTpuM Oe3 BMEIIaTeNbCTBA YEOBEKA; BECh IMPOIIECC; CO-
BpEMCHHAss  WHXKEHEpPHAash  MBICIb, aBTOMATH3MUPOBAHHBIC  YTOJBHO-
OOBIBAOIINE KOMIUIEKCHI; MAIIMHHBIE CUCTEMBI; MPOIODKUTEILHOE JTUTHE;
AIIEKTpOXHUMHUYecKasi 00paboTka; cBapouHoe obOopyaoBanue; transfer lines;
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MOJYJH CTaHKa; THOKOE IMPOW3BOACTBO; IMEPEHAOBBIC TEXHOJIOTHH; MHOTO-
oOelaonuMii pe3epB; CPOK CIYKObI, yIpouyeHUE ACTajed MallllH; BBICOKO
s peKTUBHBIE METOMBI; 3a MOCJICAHUE TOJAblI; METOABl BAaKyYyMHOW IIJIA3MBbI;
hard alloy compounds; aeranu mammH; 3epHOYOOpPOUYHBIE MAIIHHBI, 00IIas
XapaKTEPUCTHKA

9. Translate the sentences from Russian into English on the basis of the
text.

1. HayuHo-TexHMUECKHI Mporpecc crocoOCTBYET MOBBIMIEHUIO HA/IEKHOCTU
U YBEJIMUEHHUIO CPOKa CIy>KObI MaIIIMH.

2. bonbias paboTa BBIOJHSAETCS HOBBIMU pOOOTaMH.

. Ham Hy>HBI poOOTBI, KOTOpPBIE MOTYT MJIEHTU(UIUPOBATH OOBEKTHI, UX

MECTOHAXO0XJACHUE B IPOCTPAHCTBE U T.1.

4. JInst OOJIBILIMHCTBA OTpaCiel MHKEHEPHOro Jesia ObulM pa3paboTaHbl HO-
BbI€ TEXHOJIOTUU U 000pPYJOBaHUE.

5. CoBpeMeHHbIE MHKEHEPHI CO3/1aJIM HOBBIE AaBTOMAaTU3HPOBAHHbBIE MAalIWH-
HBIE CHCTEMBI ISl JIEKTPOXUMHYECKO 00pabOTKN METaJIIOB.

6. B Ommxaiiiee BpeMsi HHXXEHEPbl HAYHYT IPOU3BOJICTBO MAaIllMH U 000py-
JIOBaHUE HOBOTO IOKOJIEHUS, KOTOPBIE MO3BOJIAT YBEIUYUTH MPOU3BOIU-
TEJIBbHOCTh B HECKOJIBKO pa3.

7. ABTOMaTHU3UPOBAHHBIE IPOEKTHBIE CUCTEMBI CIIOCOOCTBYIOT ONTUMU3ALIUN
pelIeHN B IPOEKTUPOBAHUN U TEXHOJIOTHUH.

8. 3a mocnenHue TOALI OBUTM HaileHbl d(PPEKTUBHBIE METOIBI 00paOOTKH
METaJUIOB.

9. MeToibl BAKYYMHOM TIa3Mbl CITYKAT YIPOUYEHUIO JI€TAJIEH MallIHH.

10. Ipyrumu cioBamu, JeJI0 HE B KOJIMYECTBE CO3JaHUs HOBBIX MAIllMH, afl-

naparypsl, 000pyJI0BaHUs, a B UX KaUECTBE.

(O8]

GRAMMAR REVISION

10. Search the text for the sentences in the passive voice and translate
them into Russian.

11. Change the forms of the verbs in the sentences from the active into
the passive voice. Translate the sentences into Russian.

1. Robots can identify objects.

2. Modern engineering thinking has created new automated coal-digging
complexes.

3. Raising the reliability certainly requires new technologies.

4. We need not merely manipulators.
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5. The engineers are going to start producing new generations of machines.
6. The engineers have created machine-tool modules for flexible industries.
7. It will definitely increase productivity several times.

8. The scientists are searching for new highly efficient methods.

9. Unfortunately, it did not extend.

10. They improved the quality of the machine.

12. Make up different types of questions to the following sentences.

1. The scientific and technological progress will continue automation in en-
gineering. (general)

. Intense work is being carried out on new robots. (special)

. Some machines have been designed. (alternative)

. This equipment will allow manufacturers to increase productivity. (tag)

. The new machines are in the blueprint stage. (general)

. At present advanced methods have been evolved. (special)

. These machines are vulnerable to wear. (alternative)

. It is a matter of major characteristics. (tag)

. Large reserves can be found in the process of designing. (a question to the
subject)

10. New machines are still in the blueprint stage. (a question to the subject)

O 00 1 O\ K~ W

SPEAKING
13. Use the words and phrases below to make sentences.

the scientific and technological progress; the creation of “unmanned” indus-
tries; raising the reliability; the service life of machines; intense work; robots;
trace the entire process of machining; modern engineering thinking; to in-
crease productivity; advanced methods; reinforcing machine parts; strength-
ening treatment; a matter of quality

14. Work in pairs. Think of some questions to review the contents of the
text about the mechanical engineering profession and ask each other.
Use the words and the word combinations bellow to mention the
main aspects.

* two main headlines * trace the entire process

* automation * unique welding equipment
* raising the reliability * automatic design systems

* robots * the vacuum plasma methods
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15. Say about “Trends in the modern machine — building industry”.

WRITING

16. Write an abstract to the following text. The length of the abstract is
100-120 words (see Appendix).

MODERN MANUFACTURING

Manufacturing technologies address the capability to design and to cre-
ate products, and to manage that overall process. Product quality and reliabil-
ity, responsiveness to customer demands, increased labor productivity, and
efficient use of capital were the primary areas that leading manufacturing
companies throughout the world emphasized during the past decade to re-
spond to the challenge of global competitiveness. As a consequence of these
trends, leading manufacturing organizations are flexible in management and
labor practices, develop and produce virtually defect-free products quickly
(supported with global customer service) in response to opportunities, and
employ a smaller work force possessing multidisciplinary skills. These com-
panies have an optimal balance of automated and manual operations.

To meet these challenges, the manufacturing practices must be continu-
ally evaluated and strategically employed. In addition, manufacturing firms
must cope with design processes (e.g., using customers’ requirements and
expectations to develop engineering specifications, and then designing com-
ponents), production processes (e.g., moving materials, converting materials
properties or shapes, assembling products or components, verifying processes
results), and business practices (e.g., turning a customer order into a list of
required parts, cost accounting, and documentation of procedures.) Infor-
mation technology will play an indispensable role in supporting and enabling
the complex practices of manufacturing by providing the mechanisms to fa-
cilitate and manage the complexity of manufacturing processes and achieving
the integration of manufacturing activities within and among manufacturing
enterprises. A skilled, educated work force is also a critical component of a
state-of-the art manufacturing capability. Training and education are essen-
tial, not just for new graduates, but for existing work force.

Manufacturing is evolving from an art or a trade into a science. We must
understand manufacturing as a technical discipline. Such knowledge is need-
ed to most effectively apply capabilities, quickly incorporate new develop-
ments, and identify the best available solutions to solve problems. The struc-
ture of the science of manufacturing is very similar across product lines since
the same fundamental functions are performed and the same basic managerial
controls are exercised.
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SELF-STUDY

READING
Text 1

1. Read the text about the definition and function of a machine and how it
works. For questions 1-7, choose the best answer A, B, C or D.

HOW A MACHINE WORKS

Defined in a simplest terms a machine is a device that uses force to ac-
complish something. More technically, it is a device that transmits and
changes force or motion into work. This definition implies that a machine
must have moving parts. A machine can be very simple, like a block and
tackle to raise a heavy weight, or very complex, like a railroad locomotive or
the mechanical systems used for industrial processes.

A machine receives input from an energy source and transforms it into
output in the form of mechanical or electrical energy. Machines whose input
is a natural source of energy are called prime movers. Natural sources of en-
ergy include wind, water, steam, and petroleum. Windmills and waterwheels
are prime movers; so are the great turbines driven by water or steam that turn
the generators that produce electricity; and so are internal combustion en-
gines that use petroleum products as fuel. Electric motors are not prime mov-
ers, since an alternating current of electricity which supplies most electrical
energy does not exist in nature.

Terms like work, force, and power are frequently used in mechanical
engineering, so it is necessary to define them precisely. Force is an effort that
results in motion or physical change. If you use your muscles to lift a box,
you are exerting force on those blades, thereby setting them in motion. In a
technical sense work is the combination of the force and the distance through
which it is exerted. To produce work, a force must act through a distance. If
you stand and hold a twenty-pound weight for any length of time, you may
get very tired, but you are not doing work in an engineering sense because
the force you exerted to hold up the weight was not acting through a distance.
However, if you raised the weight, you would be doing work.

Power is another term used in a special technical sense in speaking of
machines. It is the rate at which work is performed. The rate of doing work is
sometimes given in terms of horsepower, often abbreviated Ap. This expres-
sion resulted from the desire of the inventor James Watt to describe the work
his steam engines performed in terms that his customers could easily under-
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stand. After much experimentation, he settled on a rate of 33,000 foot-pounds
per minute as one horsepower. In the metric system power is measured in
terms of watts and kilowatts. The kilowatt, a more widely used term, equals a
thousand watts or approximately 11/3 horsepower in the English system.

1. A machine is a device that
A. transmits and changes force into work
B. uses its moving parts
C. is used to raise a heavy weight
D. moves its parts

2. A machine receives input from
A. a solar system
B. an energy source
C. arailroad locomotive
D. mechanical energy

3. Prime movers are machines whose input is
A. an artificial source of energy
B. an alternating current of electricity
C. a natural source of energy
D. a mechanical source of energy

4. Prime movers are not
A. windmills
B. waterwheels
C. electric motors
D. the great turbines

5. Force is an effort that :
A. helps you to hold up the weight
B. results in motion
C. makes you get tired
D. is not acting through a distance

6. Power is the rate at which work
A. is performed
B. equals a thousand watts
C. equals 33,000 foot-pounds per minute
D. is measured in terms of watts

7. One horsepower equals the rate of
A. 33,000 foot-pounds per minute
B. a thousand watts
C. a thousand kilowatts
D. a hundred kilowatts
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Text 2

2. You are going to read the text about petroleum engineering. For ques-
tions 1-10, decide if they are true (T) or false (F).

PETROLEUM ENGINEERING"

Petroleum engineering is involved in the exploration and production ac-
tivities of petroleum as an upstream end of the energy sector. Upstream refers
to the process of finding and extracting oil, which is usually buried deep be-
neath the earth’s surface, to provide a continuous supply to consumers
“downstream”. Petroleum engineering covers a wide range of topics, includ-
ing economics, geology, geochemistry, geo-mechanics, geophysics, oil drill-
ing, geopolitics, knowledge management, seismology, tectonics, thermody-
namics, well logging, well completion, oil and gas production, reservoir de-
velopment, and pipelines.

Petroleum engineering has become a technical profession that involves
extracting oil in increasingly difficult situations as the “low hanging fruit” of
the world’s oil fields are found and depleted. Improvements in computer
modeling, materials and the application of statistics, probability analysis, and
new technologies like horizontal drilling and enhanced oil recovery, have
drastically improved the toolbox of the petroleum engineer in recent decades.

As mistakes may be measured in millions of dollars, petroleum engi-
neers are held to a high standard. Deep water operations can be compared to
space travel in terms of technical challenges. Arctic conditions and condi-
tions of extreme heat have to be contended with. High Temperature and High
Pressure (HTHP) environments that have become increasingly commonplace
in today’s operations require the petroleum engineer to be savvy in topics as
wide ranging as thermo-hydraulics, geo-mechanics, and intelligent systems.

Petroleum engineers must implement high technology plans with the use
of manpower, highly coordinated and often in dangerous conditions. The
drilling rig crew and machines they use becomes the remote partner of the
petroleum engineer in implementing every drilling program. Petroleum engi-
neering has historically been one of the highest paid engineering disciplines;
this is offset by a tendency for mass layoffs when oil prices decline. Accord-
ing to a survey published in Dec 2006 the average income was
$116,834.Petroleum engineers divide themselves into several types:

e Reservoir engineers work to optimize production of oil and gas via
proper well placement, production levels, and enhanced oil recovery tech-
niques.

* www. Wikipedia.ed
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e Drilling engineers manage the technical aspects of drilling both pro-
duction and injection wells.

e Production engineers (also known as completion or subsurface engi-
neers) manage the interface between the reservoir and the well, including per-
forations, sand control, artificial lift, downhole flow control, and downhole
monitoring equipment.

Reservoir engineering is a branch of petroleum engineering, typically
concerned with maximizing the economic recovery of hydrocarbons from the
subsurface.

Of particular interest to reservoir engineers 1s generating accurate re-
serves estimates for use in financial reporting to the SEC and other regulatory
bodies. Other job responsibilities include numerical reservoir modeling, pro-
duction forecasting, well testing, well drilling and workover planning, eco-
nomic modeling, and PVT analysis of reservoir fluids.

Reservoir engineers also play a central role in field development plan-
ning, recommending appropriate and cost effective reservoir depletion
schemes such as water flooding or gas injection to maximize hydrocarbon re-
covery.

Reservoir engineers often specialize in two areas:

e Surveillance (or production) engineering, i.e. monitoring of existing
fields and optimization of production and injection rates. Surveillance engi-
neers typically use analytical and empirical techniques to perform their work,
including decline curve analysis, material balance modeling, and in-
flow/outflow analysis.

e Simulation modeling, i.e. the conduct of reservoir simulation studies
to determine optimal development plans for oil and gas reservoirs.

Drilling engineering is a subset of petroleum engineering, involved in
the design and drilling of production and injection wells. The planning phases
of drilling an oil well typically involve estimating the value of sought re-
serves, estimating the costs to access reserves, acquiring property by a miner-
al lease, a geologic survey, a wellbore plan, and a layout of the type of
equipment depth of the well.

Drilling engineers are engineers in charge of the process of planning and
drilling oil wells. Their responsibilities include:

e Designing casing strings in conjunction with drilling fluid plans to
prevent blowouts (uncontrolled hydrocarbon release) and formation break-
down.

e Designing or contributing to the design of drill strings, cement plans,
directional plans, and bit programs.

e Specifying equipment, material and ratings and grades to be used in
the drilling process.
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¢ Providing technical support and audit during the drilling process.

e Performing cost estimates and analysis.

e Developing contracts with vendors.

It is their responsibility to ensure that the well is drilled in a safe, cost-
effective, and effective manner.

STATEMENTS T/F

1. Upstream refers to the process of finding and extracting oil.

2. Petroleum engineering covers a wide range of topics except for knowledge
management.

3. New technologies have drastically improved the toolbox of the petroleum
engineer in recent decades.

4. According to the text deep water operations cannot be compared to space
travel in terms of technical challenges.

5. Petroleum engineers must carry out high technology plans with the use of
highly coordinated manpower.

6. Reservoir engineers manage the technical aspects of drilling.

7. Drilling engineers work to optimize production of oil and gas via proper
well placement, production levels, and enhanced oil recovery techniques.

8. Production engineers manage the interface between the reservoir and the
well.

9. Reservoir engineers also recommend appropriate and cost effective reservoir
depletion schemes.

10. Drilling engineers are responsible for the process of planning and drilling

oil wells.

VOCABULARY AND GRAMMAR
3. For each sentence, choose the correct item A, B, C or D.

1. A machine is a device that transmits and changes force or motion into

A. job

B. work
C. energy
D. power

2. A machine must have parts.
A. flying
B. going
C. crawling
D. moving

25

KOMINEKT 3JIEKTPOHHbIX :
YYEBHO-METOOAUYECKUX MATEPUATIOB




i | i Matepuansl npegHa3Ha4yeHbl ANA UCNONb30BaHMS B y4e6HbIX Lensx
cTyaeHTamu MHcTuTyTa AMcTaHunoHHoro obpasosadus TITY

3. As mistakes may be in millions of dollars, petroleum engineers are
held to a high standard.
A. cost
B. measured
C. valued
D. sold

4. The drilling rig crew and machines becomes the partner of the pe-
troleum engineer in implementing every drilling program.
A. far
B. farther
C. remote
D. further

5. Reservoir engineers often specialize two areas.
A.in
B. at
C. from
D. on

6. The well drilled in a safe, cost-effective, and effective manner.
A. will
B.is
C. have
D. are

7. 1f you use your muscles to lift a box, force on those blades by you.
A. are exerting
B. are being exerting
C. is being exerted
D. are being exerted

8. Wind, water, steam, and petroleum into natural sources of energy.
A. 1s included
B. are included

C. include
D. includes

9. An alternating current of electricity does not exist in nature, _____ ?
A. doesn’t it
B. does it
C.isn’tit
D. do they
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10. This phase of drilling an oil well typically involves estimating the value
of sought reserves, ?
A. does this
B. doesn’t this
C. doesn’t it
D. does it

TRANSILATION
4. Translate the sentences from English into Russian.

1. A machine is a device that transmits and changes force or motion into
work.
2. A machine can be very simple, like a block, or very complex, like a rail-
road locomotive.
3. A machine receives input from an energy source and transforms it into
output in the form of mechanical or electrical energy.
. Natural sources of energy include wind, water, steam, and petroleum.
. Work is the combination of the force and the distance through which it is
exerted.
. Upstream refers to the process of finding and extracting oil.
. Petroleum engineering has become a technical profession that involves ex-
tracting oil in increasingly difficult situations.
8. Surveillance engineers typically use analytical and empirical techniques to
perform their work.
9. Drilling engineers are engineers in charge of the process of planning and
drilling oil wells.
10. Petroleum engineering has historically been one of the highest paid engi-
neering disciplines.

[T

~N O\

WRITING

5. Write an abstract to the following text. The length of the abstract is
100-120 words (see Appendix).

THE FIRST SEISMOGRAPH

In 1989 millions of people watched on television as a powerful earth-
quake rocked San Francisco shortly before baseball’s World Series. That
quake’s tremors brought death and destruction around the Bay area. Today
we know that the shifting in the earth’s crust causes earthquakes. This
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movement sends “seismic waves” across the earth’s surface, much as drop-
ping a pebble in a pond sends ripples across water.

People living in Han China believed that angry spirits caused earth-
quakes to express their displeasure with society. Scholars studied quakes
closely, believing they were interpreting a divine message.

In A.D. 132 Zhang Heng invented the world’s first seismograph, an in-
strument for detecting and measuring earthquakes. Zhang’s device resembled
a domed, cylindrical urn. Each of eight dragons around the top held a ball in
its jaws. At the base of the urn sat eight toads with upturned heads and open
mouths, each directly under a dragon. When a tremor occurred, a mechanism
caused one of the balls to fall into a toad’s mouth.

This action showed that somewhere an earthquake was taking place. The
side of the seismograph where that toad was sitting indicated the quake’s di-
rection. As the ball popped into the toad’s mouth, the loudness may have in-
dicated the tremor’s strength. Zhang Heng’s seismograph had one quality that
today’s instruments lack: it was also a work of art.
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SELF-STUDY/KEYS

Ex. 1
Keys: 1a, 2b, 3c, 4c, 5b, 6a, 7a.

Ex. 2
Keys: 1t, 2f, 3t, 4f, 5t, 6f, 7f, 8t, 9t, 10t.

Ex. 3
Keys: 1b, 2d, 3b, 4c, 5a, 6b, 7c, 8b, 9b, 10c.

Ex. 4
Keys:

1. Mamuna 310 npudbop, KOTOphIi npeoOpa3yeT U U3MEHSET CUIy WIH JIBU-
KEHUE B paldoOTYy.
2. MaiurHa MOeT ObITh KaK OY€Hb IIPOCTOM, HarpuMep, OJ0K, TaK U OUYEHb
CJI0KHOU, HAIIPUMED, KEJIE3HOIOPOKHBIA JJOKOMOTHB.
3. MamuHa noiy4aeT 3Hepruro (1ojaady) oT ICTOYHUKA YHEPTUU U IIpeodpa-
3yeT €€ B MPOJYKT B (pOpME MEXaHUUYECKOU WIIU SIICKTPUUECKON IHEPTUH.
4. EcTeCTBEHHbIMH HMCTOYHUKAMHM OHHEPrUU SBISIIOTCA BETEp, BOJA, Map
U HE(Th.
5. Pabota npezacrasiser co60i KOMOMHAIMIO CUJIbI U PACCTOSIHUSL, Yepe3 KO-
TOPBIE OHA BBI3BIBACTCH.
. Pa3Benka u 100bI4a OTHOCSTCS K MPOIIECCY HAXOXKIEHUS U 100bIYM HEPTH.
. Hedrsinass mpoMBIIIIEHHOCTh CTala TEXHUYECKOW mpodeccueit, KoTopas
BKJIIOUYAET 100bI1Y HEPTH B OUEHD TSXKEJBIX YCIOBUSX.
8. H)KeHephl TEXHMYECKOT0 HAA30pa, KaK MPaBUiIO, MUCHOJB3YIOT aHAIUTH-
YECKUE U AMIIUPUYECKUE TEXHOJIOTUU JJIs BHITOJHEHUS CBOEH pabOTHI.
9. bypoBUKM — 3TO WHYKEHEpBI, OTBEYANOUIME 3a MPOLECC IUIAHUPOBAHUSA
1 OypeHus He(DTSAHBIX CKBaXKHH.
10. He(rstHast mpOMBINITIEHHOCTH SIBJISICTCSI OHOW M3 CaMOM BBICOKOOTLIAYH-
BAEMOM MH)XEHEPHOU TUCIUTLIMHOM.

N N
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CONTROL WORK Ne 1

Variant 1

READING
Text 1

1. Read the text about different engineering specialties. For questions
1-7, choose the best answer A, B, C or D.

ENGINEERING SPECIALTIES

One result of the rapid expansion of scientific knowledge was an in-
crease in the number of engineering specialties. By the end of the nineteenth
century not only were mechanical, civil, and mining and metallurgical engi-
neering established but the newer specialties of chemical and electrical engi-
neering also emerged. This growth in the number of specialties is continuing
with the establishment of such disciplines as aerospace, nuclear, petroleum,
and electronic engineering. Many of these are subdivisions of earlier special-
ties — for example, electronic from electrical engineering or petroleum from
chemical. Within the field of mechanical engineering the major subdivision is
industrial engineering which is concerned with complete mechanical systems
for industry rather than individual machines.

Engineers design and make machines, equipment and the like. Such
work requires creative ability and a working knowledge of scientific princi-
ples. The engineer must also have an understanding of the various processes
and materials available to him/her and could be working in any of the follow-
ing areas: the organization of manufacture, research and development, de-
sign, construction, sales and education.

Because of the large number of engineering fields today there are often
many different kinds of engineers working on large projects such as the de-
velopment of nuclear power or new aircraft. In the design of a new aircraft
mechanical engineers work not only on the plane’s engines but on other me-
chanical aspects such as the braking system. When the aircraft goes into pro-
duction, mechanical and industrial engineers are involved in designing the
machines necessary to fabricate the different parts as well as the entire sys-
tem for assembling them. In both phases of such a project mechanical engi-
neers work with specialists in fields such as aerospace and electronic engi-
neering. Each engineer is a member of a team often headed by a systems en-
gineer able to combine the contributions made by all the different disciplines.
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Another result of the increase of scientific knowledge is that engineering
has become a profession. A profession is an occupation like law or medicine
that requires specialized advanced education. Today it requires at least four
or five years of university study leading to a Bachelor of Science degree.
More and more often engineers, especially those engaged in research, get an
advanced master’s or doctor’s degree. Even those engineers who do not study
for advanced degrees must keep up with changes in their profession. A me-
chanical engineer who does not know about new materials cannot successful-
ly compete with one who does.

1. In this text the rapid expansion of scientific knowledge is connected with

A. the establishment of such disciplines as aerospace and nuclear engineer-
ing

B. an increase in the number of engineering specialties

C. subdivisions of earlier specialties

D. complete mechanical systems

2. According to the text industrial engineering is concerned with
A. individual machines
B. the major subdivisions
C. the growth in the number of specialties
D. complete mechanical systems

3. Electronic engineering is a subdivision emerged from engineering.
A. mechanical
B. civil
C. chemical
D. electrical

4. The area which is not of engineers’ concern is
A. research
B. design
C. construction
D. planting trees

5. Engineers are working on the projects connecting with the development of
nuclear
A. source
B. power
C. aircraft
D. unit
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6. Mechanical engineers together with other specialists made a great
to electronic engineering.
A. progress
B. advance
C. contribution
D. competition

7. According to the text engineers must keep up with in their profes-
sion.
A. changes
B. chances
C. challenges
D. contributions

Text 2

2. Read the text about engineering in Rome. For questions 1-8, decide if
they are true (T) or false (F).

STATEMENTS T/F

The Romans constructed a lot of striking buildings during their history.
The Pantheon was rebuilt by Hadrian in 118 and 128 B.C.

The Pantheon was built out of stone.

Ancient Romans constructed only public buildings with a huge skylight.
Neither roads, nor other constructions are still used today.

The Romans constructed artificial channels not only in their own country.
In their engineering work the Romans used only their own discoveries.
Roman scientists borrowed resources information from other cultures.

NN R W=

ENGINEERING IN ROME

The Romans constructed many impressive buildings besides the Circus
Maximus and the Colosseum. Between A.D. 118 and 128, Hadrian rebuilt the
Pantheon, a temple for all the gods and goddesses, with a soaring dome and a
huge skylight. To build the Pantheon, the Romans mixed concrete, a new
building material with various kinds of stone. As they constructed public
buildings and a vast network of roads, the Romans engineered aqueducts, or
artificial channels for carrying water. These lofty arches built out of stone en-
abled water to flow into Rome from as far away as 30 miles (about 48 kilo-
meters). One Roman-built aqueduct in Segovia, Spain, was so well construct-
ed that it is still used today nearly 1.900 years after it was completed. The
Romans excelled at taking discoveries made by others, combining them, re-
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fining them, and using them in new and often more practical ways. They
adapted the Etruscan arch and dome to construct aqueducts and the Pantheon,
and borrowed the design for columns from the Greek temple to support
porches built around Roman city squares. Roman scientists also relied upon
foreign resources information that had been collected and organized from
other cultures.

VOCABULARY AND GRAMMAR
3. Choose the correct item A, B, C or D.

1. The growth in the number of specialties in engineering is continuing with
the of new disciplines.
A. choice
B. exception
C. advent
D. challenging

2. The main operational objectives of efficiency demand a range of personal
from the engineers.
A. features
B. characteristics
C. skills
D. duties

3. Mechanical engineers are in their design, building and operation.
A. involved
B. included
C. stimulated
D. sophisticated

4. The Romans constructed many buildings.
A. contemporary
B. unsophisticated
C. soaring
D. striking

5. The Romans took discoveries by others scientists.
A. made
B. combined
C. refined
D. done
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6. Industrial engineering with complete mechanical systems.
A. are concerned
B. is concerned
C. is concerning
D. concerns

7. Engineering a profession.
A. has been become
B. is being become
C. was become
D. has become

8. Foreign resources information from other cultures.
A. had been collected
B. were collected
C. collected
D. are collected

9. They constructed public buildings, ?
A. don’t they
B. won’t they
C. didn’t they
D. did they

10. These lofty arches were built out of stone, ?
A. didn’t they
B. weren’t they
C. weren’t these
D. were they

TRANSLATION
4. Translate the sentences from English into Russian.

1. By the end of the nineteenth century the newer specialties of chemical and
electrical engineering emerged.

2. Such disciplines as aerospace, nuclear, petroleum, and electronic engineer-

ing were established.

. Electronic is a subdivision of electrical engineering.

4. Industrial engineering is concerned with complete mechanical systems for
industry rather than individual machines.

5. Making machines requires creative ability and a working knowledge of
scientific principles.

(O8]
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6. In the design of a new aircraft mechanical engineers work not only on the
plane’s engines but on other mechanical aspects such as the braking sys-
tem.

7. A systems engineer is able to combine the contributions made by all the
different disciplines.

8. A mechanical engineer who does not know about new materials cannot
successfully compete with one who does.

9. One aqueduct built by ancient Romans is still used today nearly 1.900
years after it was completed.

10. The Romans excelled at taking discoveries made by others, combining

them, refining them, and using them in new and often more practical
ways.

WRITING

5. Write an abstract to the following text. The length of the abstract is
100-120 words (see Appendix).

TOWARDS FLEXIBLE PRODUCTION FACILITIES

Present-day industry, in particular engineering, is defined by the fact
that its products — machine-tools, devices, instruments, etc. — are normally
produced for a very short period of time and replaced by other more ad-
vanced products. The range of products is growing and the size of batches is
decreasing. The new production environment has brought about new re-
quirements. Thus, for example, earlier functionally “rigid” automatic produc-
tion lines require considerable changes to be introduced or the line to be fully
dismantled when the factory switches to a new product. Unlike the above
lines, flexible production lines can be switched over to a new product virtual-
ly instantaneously. When operated on a 24-hour basis, these lines need only a
minimal team operators to attend the production.

A set of modules can be combined by a transport-and-storage system
and a control system into a production line (or a production area).

The highest level of a flexible production facility, an automatic factory,
incorporates several flexible production workshops. Such a factory has both
automated equipment and automated services, including computer-aided de-
sign of products and processes, and software development for its control sys-
tems. Such automated factories are being designed and are expected to be-
come fully operational in the near future. All the industrialized countries are
currently making use of flexible modules and workshops.
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CONTROL WORK Ne 1

Variant 2

READING
Text 1

1. Read the text about the main divisions of engineering. For questions
1-5, choose the most suitable headings from the list (A-E).

ENGINEERING

A. Civil engineering.

B. Chemical engineering.
C. Electrical engineering.
D. Mechanical engineering.
E. Structural engineering.

Today machines have to withstand such tremendous stresses and to be
able of such complex motions that complicated and specialized calculations
taking hundreds of factors into account are needed in the design of even quite
a simple machine like a motor-car engine.

So, as engineering progresses, engineers must become ever more scien-
tific and specialized. Today the branches of engineering are so wide that it is
impossible to classify them satisfactory. But we may try to divide them into
uses. The main divisions of engineering may be listed as follows:

1

Steam engines, internal combustion engines, turbines (steam, gas, wa-
ter), pumps; compressors; machine-tools; mechanisms.

2

a) Power: generators; motors; transformers; transmission (power lines
and so on).

b) Electronics: radio, radar, television.

3

Dams; tunnels; roads, and so on.

4_

The structural details of all large buildings and bridges.

5

Any of these branches of engineering may require the special services of
the following specialists: the metallurgist; the strength of materials expert;
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the thermodynamics of heat expert, the mechanics or machines experts; the
various production engineering experts such as the engineering designer or
the tool designer; the mathematician specializing in engineering problems
and many more.

The engineer must also deal with the economists to assure himself that
he is producing what is wanted, and economically.

Text 2

2. Read the article about the range of job opportunities of mechanical
engineers. For questions 1-9, decide if they are true (T) or false (F).

MECHANICAL ENGINEERS’ JOB OPPORTUNITIES

Demand for qualified mechanical engineers is high.

Mechanical engineers have a wide range of job opportunities. They may
be management, sales, development, research, or design or production engi-
neers in industries such as food, steel, chemicals and heavy and light engi-
neering. They also can work in service industries such as transport and gas,
water, and electricity.

Mechanical engineers are vital to the running of plants. Without them
production would be impossible. Each plant is likely to be different. Some
are large, some are small and most are complex. The main operational objec-
tives of safety, efficiency and profitability are common to them all and de-
mand a range of technical and personal skills from the engineers.

Mechanical engineers are concerned with machines, mechanisms and
energy conversion. Mechanical equipment is at the core of the plants. Each
plant is different from the next: the machines are particular to the process in-
volved in making the end product and mechanical engineers are involved in
their design, building and operation. They are at the forefront of technology:
pressing the limits of material capability, developing new materials of con-
struction, specifying complex machines and doing all of this with the most
sophisticated design techniques.

Mechanical engineers’ jobs are demanding and exciting. Their skills,
technical and managerial, are used to the fullest. In plant operation the job is
to keep the plant running and stimulate the team to make better use of equip-
ment to improve performance.

Mechanical engineers are at the core of production: they manage plant
and equipment, they manage people. In fact, they manage our future.
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STATEMENTS T/F

1. The contemporary world demands greatly for qualified mechanical engi-
neers.

Mechanical engineers do nothing with food industry.

The running of plants depends on mechanical engineers.

Each plant differs from one another.

The main operational objectives of safety, efficiency and profitability are
also different from one another.

Energy conversion is not the spheres of mechanical engineers’ concern.
Mechanical engineers deal with machines and mechanisms.

Mechanical engineers’ jobs are demanding but too boring.

Mechanical engineers not only manage plants and equipment but they also
manage people.

Al

WX

VOCABULARY AND GRAMMAR

3. Choose the correct item A, B, C or D.

1. Mechanical engineers should take into specialized calculations in
the design of even a simple machine.
A. part
B. account
C. place
D. advantage

2. We may divide the branches of engineering into the following
A. parts
B. constructions
C. divisions
D. complexes

3. In particular, mechanical engineers are responsible for work of Steam en-
gines, internal engines.
A. steam
B. compressors
C. pumps
D. combustion
4. The main operational objectives of efficiency demand a range of personal
from the engineers.
A. features

B. characteristics

C. skills
D. duties
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5. Mechanical engineers are in their design, building and operation.
A. involved
B. included
C. stimulated
D. sophisticated

6. Mechanical engineers with energy conversion.
A. are concerned
B. has concerned
C. will concerned
D. be concerned

7. Many engineering operations to change things for the better.
A. has been required
B. are required
C. required
D. require

8. How our engineers work at this problem?
A. do
B. does
C. are
D. have

9. What mechanical engineers concerned with?
A.is
B. are
C. do
D. did

10. Mechanical engineers are at the forefront of technology, ?
A. don’t they
B. aren’t they
C. aren’t mechanical engineers
D. haven’t they

TRANSLATION
4. Translate the sentences from English into Russian.

1. Today machines have to withstand tremendous stresses.

2. Engineers must become ever more scientific and specialized.

3. Each branch of engineering may require the special services of the special-
1sts.
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4. The engineer must also deal with the economists to assure himself that he
is producing what is wanted, and economically.
. Mechanical engineers also can work in service industries.
. Production would be impossible without mechanical engineers.
7. The main operational objectives of safety are likely to be common to each
plant.
8. Mechanical equipment is at the core of the plants.
9. Mechanical engineers are at the forefront of technology.
10. In plant operation the job is to keep the plant running and stimulate the
team to improve performance.

N

WRITING

5. Write an abstract to the following text. The length of the abstract is
100-120 words (see Appendix).

AUTOMATED SYSTEMS

We now use the term automation for specific techniques combined to
operate automatically in a complete system. These techniques are possible
because of electronic devices, most of which have come into use in the last
thirty years. They include program, action, sensing or feedback, decision, and
control elements as components of a complete system. The program elements
determine what the system does and the step-by-step manner in which it
works to produce the desired result. A program is a step-by-step sequence
that breaks a task into its individual parts. Some steps in an industrial auto-
mation program direct other parts of the system when and how to carry out
their jobs. The action elements are those which do the actual work. They may
carry or convey materials to specific places at specific times or they may per-
form operations on the materials.

The term mechanical handling device is also used for the action ele-
ments. Perhaps the most important part of an automated system is sensing or
feedback. Sensing devices automatically check on parts of the manufacturing
process such as the thickness of a sheet of steel or paper. This is called feed-
back because the instruments return or feed back this information to the cen-
tral system control. The decision element is used to compare what is going on
in the system with what should be going on, it receives information from the
sensing devices and makes decisions necessary to maintain the system cor-
rectly. If some action is necessary the decision element can give instructions
or commands to the system. The control element consists of devices to carry
out the commands of the decision element. There may be many kinds of de-
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vices: valves that open or close, switches that control the flow of electricity,
or regulators that change the voltage in various machines; they make the nec-
essary corrections or adjustments to keep the system in conformity with its
program.

An industrial engineer working with automated systems is part of a
team. Many components of the system, such as computers, are electronic de-
vices so electronic engineers and technicians are also involved. Many of the
industries in which automation has proved particularly suitable — chemicals,
papermaking, metals processing — involve chemical processes, so there may
be chemical engineers at work too. An industrial engineer with expertise in
all these fields may become a systems engineer for automation projects
thereby coordinating the activities of all the members of the team.
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Variant 3

READING
Text 1

1. Read the text about jobs in engineering. For questions 1-10, choose
the best answer A, B, C or D.

JOBS IN ENGINEERING

Professional engineers may work as:

Design engineers: They work as part of a team to create new products
and extend the life of old products by updating them and finding new appli-
cations for them. Their aim is to build quality and reliability into the design
and to introduce new components and materials to make the product cheaper,
lighter, or stronger.

Production engineers: They ensure that the production process is effi-
cient, that materials are handled safely and correctly, and that faults which
occur in production are corrected. The design and development departments
consult with them to ensure that any innovations proposed are practicable and
cost-effective.

Just below the professional engineers are the technician engineers. They
require a detailed knowledge of a particular technology — electrical, mechani-
cal, electronic, etc. Technician engineering technicians may work as:

Test/Laboratory technicians: They test samples of the materials and of
the product to ensure quality is maintained.

Installation and service technicians: They ensure that equipment sold by
the company is installed correctly and carry out preventative maintenance
and essential repairs.

Production planning and control technicians: They produce the manu-
facturing instructions and organize the work of production so that it can be
done as quickly, cheaply, and efficiently, as possible.

Inspection technicians: They check and ensure that incoming and out-
going components and products meet specifications.

Draftsmen/women and designers: They produce the drawings and de-
sign documents from which the product is manufactured.
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The next grades are craftsmen/women. Their work is highly skilled and
practical. Craftsmen and women may work as:

Toolmakers: They make dies and molding tools which are used to punch
and form metal components and produce plastic components such as car
bumpers.

Fitters: They assemble components into larger products.

Maintenance fitters: They repair machinery.

Welders: They do specialized joining, fabricating, and repair work.

Electricians: They wire and install electrical equipment.

1. Design engineers extend the life of old products by them.
A. using
B. updating
C. assembling
D. developing

2. The aim of design engineers is to make the product
A. cheaper
B. more expensive
C. newer
D. older

3. Production engineers ensure that faults which happen in production are
A. extended
B. repaired
C. fitted
D. corrected

4. Production engineers follow the fact that any innovations proposed are
A. modernized
B. sophisticated
C. cost-effective
D. new

5. The technician engineers require a detailed knowledge of a tech-
nology — electrical, mechanical, electronic, etc.
A. individual
B. widespread
C. traditional
D. particular
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6. test samples of the product to ensure quality is maintained.
A. Production engineers
B. Design engineers
C. Laboratory technicians
D. Scientists

7. The manufacturing instructions are produced by
A. laboratory technicians
B. production planning and control technicians
C. production engineers
D. design engineers

8. Inspection technicians ensure that incoming and outgoing products meet
A. instructions
B. specifications
C. conclusions
D. information

9. The work of craftsmen is highly .
A. skilled
B. qualified
C. experienced
D. developed

10. Craftsmen may not work as
A. toolmakers
B. fitters
C. welders
D. design engineers

Text 2

2. Read the text about the development of mass production techniques.
For questions 1-8, decide if they are true (T) or false (F).

INDUSTRIAL ENGINEERING AND AUTOMATION

A major advance in twentieth century manufacturing was the develop-
ment of mass production techniques. Mass production refers to manufactur-
ing processes in which an assembly line, usually a conveyer belt, moves the
product to stations where each worker performs a limited number of opera-
tions until the product is assembled. In the automobile assembly plant such
systems have reached a highly-developed form. A complex system of con-
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veyer belts and chain drives moves car parts to workers who perform the
thousands of necessary assembling tasks. Mass production increases efficien-
cy and productivity to a point beyond which the monotony of repeating an
operation over and over slows down the workers. Many ways have been tried
to increase productivity on assembly lines: some of them are as superficial as
piping music into the plant or painting the industrial apparatus in bright col-
ors; others entail giving workers more variety in their tasks and more respon-
sibility for the product. These human factors are important considerations for
industrial engineers who must try to balance an efficient system of manufac-
turing with the complex needs of workers.

Another factor for the industrial engineer to consider is whether each
manufacturing process can be automated in whole or in part. Automation is a
word coined in the 1940s to describe processes by which machines do tasks
previously performed by people. The word was new but the idea was not. We
know of the advance in the development of steam engines that produced au-
tomatic valves. Long before that, during the Middle Ages, windmills had
been made to turn by taking advantage of changes in the wind by means of
devices that worked automatically. Automation was first applied to industry
in continuous-process manufacturing such as refining petroleum, making pet-
rochemicals, and refining steel. A later development was computer-controlled
automation of assembly line manufacturing, especially those in which quality
control was an important factor.

STATEMENTS T/F

1. A major development in manufacturing in the twentieth century was mass
production techniques.

2. Each worker in an assembly line in the automobile assembly plant performs
an unlimited number of operations until the product is assembled.

3. Industrial engineers have done a lot to increase productivity on assembly
lines.

4. Painting the industrial apparatus in bright colors increases productivity on
assembly lines.

5. The new word ‘automation’ was created in the twentieth century to describe

tasks done by people.

The idea of automation in manufacturing processes is rather new.

. In the Middle Ages no devices were used to make windmills to turn.

. Computer-controlled automation of assembly line manufacturing was the first

to apply to industry.

NN
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VOCABULARY AND GRAMMAR
3. Choose the correct item A, B, C or D.

1. A conveyer belt moves the product to stations where each worker performs
a limited number of operations until the product is
A. assembled
B. collected
C. gathered
D. combined

2. A complex system of conveyer belts and chain drives moves car to
workers who perform the thousands of necessary assembling tasks.
A. gradients
B. components

C. bodies
D. parts

3. Mass production increases efficiency and productivity to a point beyond
which the monotony of repeating an over and over slows down the
workers.

A. procedure
B. operation

C. process
D. work

4. These human factors are important considerations for industrial engineers
who must try to balance an system of manufacturing with the

complex needs of workers.
A. important

B. effective

C. necessary

D. efficient

5. We know of the advance in the of steam engines that produced au-
tomatic valves.
A. creating
B. development
C. forming
D. making

6. Electrical equipment and installed by electricians.
A. are wired
B. is wired
C. is wiring
D. are wiring

46

KOMITIEKT SNEKTPOHHbIX :
YYEBHO-METOOAUYECKUX MATEPUATIOB




|
il i | I Matepuansl npegHa3Ha4yeHbl ANA UCNONb30BaHMS B y4e6HbIX Lensx
I- cryaeHTamu MIHCTUTyTa AucTaHunmoHHoro obpasosanua TITY

7. The industrial apparatus painted in bright colors.
A. has been
B. have been
C. has being
D. have being

8. Automation was first applied to industry in continuous-process manufac-
turing, ?
A. was it
B. wasn’t it
C.did it
D. didn’t it

9. Many ways have been tried to increase productivity on assembly lines,

A. have they

B. haven’t many

C. haven’t they

D. isn’t it

10. This production increases efficiency and productivity, ?

A. does this
B. doesn’t it
C. doesn’t this
D. don’t they

TRANSLATION
4. Translate the sentences from English into Russian.

1. The engineers are trying to build quality and reliability into the design.

2. Production engineers ensure that materials are handled safely and correctly.

3. The design and development departments consult with production engi-
neers.

4. Production planning and control technicians organize the work of produc-
tion so that it can be done as quickly, cheaply, and efficiently, as possible.

5. Toolmakers make molding tools which are used to punch and form metal
components.

6. Machinery is repaired by maintenance fitters.

7. Fitters assemble components into larger products.

8. A major advance in twentieth century manufacturing was the development
of mass production techniques.

9. Many ways have been tried to increase productivity on assembly lines.

10. Workers on assembly lines perform thousands of necessary assembling

tasks.
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WRITING

5. Write an abstract to the following text. The length of the abstract is
100—-120 words (see Appendix).

EFFICIENCY IN ENGINEERING OPERATION

Unlike the scientist, the engineer is not free to solve problems which in-
terest him. He must solve problems as they arise, his solutions must satisfy
conflicting requirements. Efficiency costs money, safety adds complexity,
performance increases weight. The engineering solution is the optimum solu-
tion, taking into account many factors. It may be the cheapest for a given per-
formance, the most reliable for a given weight, the simplest for a given safe-
ty, or the most efficient for a given cost. Engineering is optimizing.

To the engineer, efficiency means output divided by input. His job is to
secure a maximum output for a given input or to secure a given output with a
maximum input. The ratio may be expressed in terms of energy, materials,
money, time or men. Efficiency is achieved by using efficient methods, de-
vices, and personnel organizations.

The need for efficiency leads to the large, complex operations which are
characteristic of engineering. The processing of new antibiotics in the test-
tube stage belongs to the field of biochemistry. But when great quantities
must be produced at low cost, it becomes an engineering problem. It is the
need for efficiency and economy that differentiates ceramic engineering from
the work of the potter, textile engineering from weaving, and agricultural en-
gineering from farming.

Since output is input minus losses, the engineer must keep losses and
waste to a minimum. One way is to develop uses for products which other-
wise would be waste. Losses due to friction occur in every machine and in
every organization. Efficient functioning depends on good design, careful at-
tention to operating difficulties, and lubrication.

The raw materials with which engineers work seldom are found in use-
ful forms. Engineering of the highest type is required to conceive, design and
achieve the conversion of the energy of a mountain stream into the powerful
torque of an electric motor. Similarly, many engineering operations are re-
quired to change the sands of the seashore into the precise lenses which ena-
ble us to observe the microscopic amoeba in a drop of water. In a certain
sense, the successful engineer is a person always trying to change things for
the better.
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CONTROL WORK Ne 1

Variant 4

READING
Text 1

1. Read the text about the development of engineering education in differ-
ent countries. For questions 1-6, choose the best answer A, B, C or D.

EDUCATING TOMORROW'’S ENGINEERS

Engineering education developed very differently on the Continent and
in the UK. On the Continent, engineering and technical sciences were set up
in technical universities, while in the UK engineering departments were set
up in multi-discipline universities. As a consequence, engineering education
developed on the Continent as a more professionally oriented subject, while
in the UK the emphasis was on engineering science. Perhaps because of their
size and their more professional engineering-oriented courses the Continental
technical universities have developed a much closer relationship with indus-
try. In Germany, the Herr Professor is also likely to be a Herr Director and
there are many visiting industrial professors, who will spend a day a week in
the University. In France much of the lecturing is provided by staff from the
appropriate industries. There is nothing similar in UK engineering depart-
ments.

The question is what is to be done about engineering education in the
UK? In the opinion of Britain’s specialists, 70 to 80 engineering faculties in
English universities and polytechnics should be condensed down into 20 or
so major technical universities. They should become more industrially-
oriented.

Lastly, the objective of engineering education and training should be
recognized. So what should be the objective of undergraduate education? It is
to educate and train people to think and search out knowledge for themselves,
and to have the self-assurance to apply it to the job in hand. Many of the
courses are now much too intensive and students have too little time or en-
couragement to read and think for themselves. The solution is to recognize
that it is impossible to cover all the subjects which an engineer may find use-
ful in a lifetime, and realize that if he has been correctly educated he can read
up on subjects which he may need as he progresses in his career. However,
industry must recognize that a graduate will need training in the specific area
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in which he is working, and must also be prepared to encourage him to attend
continuing education courses and/or seminars and conferences as appropriate.
It is clear that there is to be much more interchange of staff between industry
and higher education. The education and training of engineers must be a
partnership between industry and higher education, which extends from un-
dergraduate education and training through to post-graduate short and long
courses and research.

1. Engineering education developed on the Continent and in the UK.
A. differently
B. in the same way
C. in the similar way
D. in the opposite way

2. In the UK engineering departments were set up in
A. technical colleges
B. multi-discipline universities
C. technical universities
D. open universities

3.0On the Continent, engineering and technical sciences were set up in

A. technical colleges

B. multi-discipline universities
C. technical universities

D. open universities

4. On the Continent engineering education
A. made the emphasis on engineering science
B. developed as a more professionally oriented subject
C. developed at universities which were bigger than others
D. was oriented towards exact sciences

5. In Germany .
A. much of the lecturing is provided by staff from the appropriate indus-
tries
B. there are 70 to 80 engineering faculties in universities
C. there are 20 or so major technical universities
D. there are many visiting industrial professors

6. The objective of engineering education and training in UK should
A. be clear
B. educate and train people to think
C. have many courses
D. be a partnership between industry and higher education
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Text 2

2. Read the article about the history of mechanical engineering. For
questions 1-10, decide if they are true (T) or false (F).

FOUR INDUSTRIAL REVOLUTIONS

The history of mechanical engineering goes back to the time when the
man first tried to make machines. We can call the earlier rollers, levers, and
pulleys, for example, the work of mechanical engineering.

Mechanical engineering, as we understand it today, starts from the first
Industrial Revolution.

People have labeled as “revolutions” three episodes in the industrial his-
tory of the world and now we are entering the fourth.

The first industrial revolution took place in England between 1760 and
1840. Metal became the main material of the engineer instead of wood, and
steam gave man great reserves of power. This power could drive not only
railway engines and ships but also machines which built them.

In the second revolution, from 1880 to 1920, electricity was the tech-
nical driving force. It provided power for factories that was easier and cheap-
er to control than steam. It was marked also by the growing importance of
science-based industries such as chemicals and electrical goods, and the use
of scientifically-designed production methods such as semi-automatic assem-
bly lines.

The third industrial revolution coincided with the advent of automation —
in its inflexible form. In this revolution, the main features were advances in the
control of manufacturing processes so that things could be made more cheaply,
with greater precision and (often) with fewer people. And this change, which
occurred around the middle of the 20" century also featured a new machine
that was to greatly influence the world, the electronic computer.

What is the fourth industrial revolution? The fourth industrial revolution
will be characterized by automated machines that are versatile and program-
mable and can make different things according to different sets of computer
instructions. It will be characterized by flexible, automated machinery, the
most interesting example of which are robots.
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STATEMENTS T/F

1. The history of world mechanical engineering has passed through four peri-

ods.

The first industrial revolution took place in America.

The first industrial revolution is connected with the advent of metal.

Metal became the main material of the engineer along with wood.

Steam power could not drive machines which built them.

The second industrial revolution took place around the middle of the 18"

century.

7. Semi-automatic assembly lines are the features of the second industrial revo-
lution.

8. The third industrial revolution is connected with the advent of automation.

9. Versatile and programmable automated machines are the main features of
the fourth industrial revolution.

10. Robots are flexible and automated machinery.

ISARNANE

VOCABULARY AND GRAMMAR

3. Choose the correct item A, B, C or D.

1. Technical sciences were in technical universities.
A. set in
B. setup

C. set off
D. set out

2. Much of the lecturing is provided by from the appropriate indus-
tries.
A. staff
B. crew
C. team
D. personnel

3. Students have too little time or encouragement to read and think
themselves.
A. for
B. about
C. of
D. on

4. The first industrial revolution took in England.
A. part
B. back

C. ahead
D. place
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5. This power could railway engines.
A. drive
B. manage

C. handle
D. conduct

6. An engineering department set up in a multi-discipline university
last year.
A. was
B. has been
C. were
D. have been

7. It provided power for factories, ?
A. did it
B. didn’t it
C.don’tit
D. doesn’t it

8. Mechanical engineering starts from the first Industrial Revolution,
?
A.isn’tit
B. didn’t it
C. don’t it
D. doesn’t it

0. should be the objective of undergraduate education?
A. Who
B. What
C. When
D. How

10. the third industrial revolution coincide with the advent of auto-
mation?
A. did
B. was
C. has
D. have
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TRANSIATION
4. Translate the sentences from English into Russian.

1. As a consequence, engineering education developed on the Continent as a
more professionally oriented subject.

2. There are many visiting industrial professors in Germany.

3. In the opinion of Britain’s specialists, 70 to 80 engineering faculties in
English universities and polytechnics should be condensed down into 20.

4. The solution is to recognize that it is impossible to cover all the subjects
which an engineer may find useful in a lifetime.

5. However, industry must recognize that a graduate will need training in the
specific area in which he is working.

6. People have labeled as “revolutions” three episodes in the industrial histo-
ry of the world.

7. Metal became the main material of the engineer instead of wood, and
steam gave man great reserves of power.

8. Electricity provided power for factories that was easier and cheaper to con-
trol than steam.

9. The third industrial revolution coincided with the advent of automation.

10. The fourth industrial revolution will be characterized by flexible, auto-

mated machinery, the most interesting example of which are robots.

WRITING

5. Write an abstract to the following text. The length of the abstract is
100-120 words (see Appendix).

THE PIONEERS

Karl Benz (1844-1929), the son of a railway engine-driver who died
when Karl was two, studied engineering at the Karlsruhe Polytechnic. After
various jobs he set up business, with successive partners in a very small way
making two-stroke gas engines of his own design in 1880. Although he is en-
titled to be called the “inventor of the petrol car”, he was reluctant to depart
from his original design of belt-driven horseless carriage which sold well in
1890s. Other designers were called in, and after 1902 Benz had little influ-
ence on the development of the motor car.

Frederick William Lanchester (1868—1946), the son of an architect,
made Britain’s first four-wheeled petrol car of wholly native design in 1895
with the help of his brother George. A small company was formed and pro-
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duction was begun late in 1899. Lanchester’s designs were always unique
and ahead of their time; he was responsible for many innovations which be-
came accepted some years later. Those include a vibrationless, fully balanced
engine, splined shafts, full-pressure lubrication, lightweight pistons, disk
brakes and more. “Doctor Fred” was also a pioneer authority and writer on
aerodynamics, and for many years Consultant Engineer to the Daimler Co.

Henry Ford is usually credited with “inventing” mass production, yet the
idea originated many years earlier in the Connecticut clock trade and was de-
veloped in the America’s small-arms industry.
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UNIT 3
MATERIAL SCIENCE AND TECHNOLOGY

Text How materials react to external forces.
Grammar Revision: Conditional sentences.

LEAD-IN
1. Answer the questions.

* Why do you think it is important for engineers to know how materials re-
spond to external forces?
* What are in your opinion external forces?

READING
2. Before reading the text, remember the following words and word
combinations.
bar OpyCoOK, IpyT
compression CHKaTue
creep HOJI3Y4€eCTh
cross-sectional area IUIOIA/b MTONEPEYHOI0 CEUSHHUSI
cyclic stress IUKINYECKOE HaNpsyKeHUE
elastic deformation ynpyras edopmanus
elastic limit IIpeell yIpyrocTu
fatigue yCTaJI0CTh METaJIa
fracture NIEPENIOM, U3JI0M
to loosen 0CJ1abJIsATh, paclIaThIBaTh
shear cpes
to stretch pacTsIruBarb
tension HaNpsHKEHHOCTb, PACTSKEHHE
to propagate pacrpocTpaHsTh(cs)
to bend THYTh, COTHYTh
to extend pacmupsTh, IPOAOJDKATHCS
to occur CJIy4aThCsl, IPOUCXOIUTh
to suffer CTpajaTh
torsion Kpy4CHHE
twisting 3aKpy4YMBaHHE, U3THO
rupture paspbIB, pa3pylieHue
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3. You are going to read the text about the reaction of materials to exter-
nal forces. For questions 1-10, decide if they are true (T) or false (F).

HOW MATERIALS REACT TO EXTERNAL FORCES

Materials science and technology is the study of materials and how they
can be fabricated to meet the needs of modern technology. Using the labora-
tory techniques and knowledge of physics, chemistry, and metallurgy scien-
tists are finding new ways of using materials, plastics and other materials.

Engineers must know how materials respond to external forces, such as
tension, compression, torsion, bending, and shear. All materials respond to
these forces by elastic deformation. That is, the materials return their original
size and form when the external force disappears. The materials may also
have permanent deformation or they may fracture. The results of external
forces are creep and fatigue.

Compression is a pressure causing a decrease in volume. When a mate-
rial is subjected to a bending, shearing, or torsion (twisting) force, both ten-
sile and compressive forces are simultaneously at work. When a metal bar is
bent, one side of it is stretched and subjected to a tensional force, and the
other side is compressed.

Tension is a pulling force; for example, the force in a cable holding a
weight. Under tension, a material usually stretches, returning to its original
length if the force does not exceed the material’s elastic limit. Under larger
tensions, the material does not return completely to its original condition, and
under greater forces the material ruptures.

Fatigue 1s the growth of cracks under stress. It occurs when a mechani-
cal part is subjected to a repeated or cyclic stress, such as vibration. Even
when the maximum stress never exceeds the elastic limit, failure of the mate-
rial can occur even after a short time. No deformation is seen during fatigue,
but small localized cracks develop and propagate through the material until
the remaining cross-sectional area cannot support the maximum stress of the
cyclic force. Knowledge of tensile stress, elastic limits, and the resistance of
materials to creep and fatigue are of basic importance in engineering.

Creep is a slow, permanent deformation that results from a steady force
acting on a material. Materials at high temperatures usually suffer from this
deformation. The gradual loosening of bolts and the deformation of compo-
nents of machines and engines are all the examples of creep. In many cases
the slow deformation stops because deformation eliminates the force causing
the creep. Creep extended over a long time finally leads to the rupture of the
material.
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STATEMENTS T/F

1. Materials science and technology is the study about materials and their
ability to be fabricated according to the needs of modern technology.
2. Metallurgy scientists are finding new ways of using materials with the
help of theoretical methods.
3. It is very important for engineers to know how materials
respond to external forces.
. Not all materials have any deformation subjected to external forces.
. A decrease in volume is caused by compression.
. When a material is subjected to a bending, shearing, or torsion force,
neither tensile nor compressive forces are simultaneously at work.
7. The material does not return completely to its original condition under
larger tensions.
8. Fatigue occurs when a mechanical part is subjected to vibration.
9. Failure of the material can occur only when the maximum stress exceeds
the elastic limit.
10. Creep occurs when a steady force acts a material.

AN L B~

4. Find the endings (a—j) to the given beginnings (1-10) on the basis of
the text. Translate the sentences into Russian.

Example: 1d
Scientists are finding new ways of using materials.
Yuenvie naxoosm Hogble cnocoObl UCONL30BANUSL MAMEPUATIOS.

1. Scientists are finding new a)materials respond to external forces.
2. Engineers must know how b) a decrease in volume.

3. The results of external forces c)usually suffer from creep.

4. Compression is a pressure causing d) ways of using materials.

5. Tension is e)are creep and fatigue.

6. Fatigue is the growth f) permanent deformation.

7. No deformation is ) leads to the rupture of the material.
8. Creep is a slow, h) a pulling force.

9. Materials at high temperatures 1) of cracks under stress.

10. Creep extended over a long time finally | j) seen during fatigue.

USE OF ENGLISH

5. Match the words on the left (1-9) to the words on the right (a—i) to
make the collocations and translate them into Russian.

Example: Ic
to meet the needs — omeeuamos mpeb08aAHUAM
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1) to meet

2) external

3) elastic

4) their original
5) apulling

6) under

7) cyclic

8) are of basic
9) gradual

a) forces

b) stress

¢) the needs
d) tension

e) importance
f) deformation
2) loosening
h) force

1) size

6. Choose the English equivalent (a, b or c) to the given Russian word.

1) pearupoBaTh a) refer b) respond ¢) remain

2) BHEIIHUU a) external b) internal ¢) international

3) BO3BpamniaTh a) remain b) return c) recall

4) onHoBpeMeHHO | a) simultaneously b) particularly ¢) homogeneously
5) moJBEpPrHYTHII a) projected b) subjected c) objected

6) mpeBBIIIACT a) exceeds b) succeeds ¢) proceeds

7) OTHOCTBIO a) extremely b) completely c) especially

8) uepes a) through b) though ¢) thorough

9) ocnabnenue a) lessening b) loosening ¢) losing

7. Match the words from A to the words from B which are opposite in
meaning. Translate them into Russian.

A B

1. disappears a) internal
2. permanent b) above

3. external ¢) smaller

4. decrease d) minimum
5. modern e) long

6. under f) temporary
7. larger h) increase
8. maximum i) ever

9. never J) out-of-date
10. short k) appears

8. Find the following word combinations in the text.

OTBEYaTh TPEOOBAHUSM; HOBBIE CIIOCOOBI HUCTIOIB30BAHUS METAIIIOB; UCTIOJb-
3ysi 1a0OpaTOpPHBIE METOJIbI; CHKaTHe, PacTSKEHUE, U3rud, KpydeHue, cpes;
BO3BpAIllaTh MEPBOHAYANBHBINA pa3mep U GOpMY; BHEIIHSS CUJIa; MOCTOSTHHAS
nedopmaliusi; yMEHbIUIEHUE 00bEMa; PACTITUBAIOLIUME U CKUMAIOUIUE CHUJIBL;
MPEBBIIIATh MPEAEN YNPYrOCTH MaTepHUana; MOBTOPSIONIEECS WM LUKIUYe-
CKO€ HANpspKEHWE; pa3pylICHHE MaTepuana; pa3BUTHUE U PaCIpPOCTPaHEHUE
MEJIKMX TPEILIWH; CONPOTUBIIEHHE MAaTEPUAJIOB MOJI3yUYECTH U YCTAIOCTH
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9. Translate the sentences into English on the basis of the text.

1. Korga BHEIIHEE BO3JACHCTBHE MCYE3A€T, MATEPUAIIBl BO3BPAIIAIOT CBOMU
MepBOHAYAIIBHBIN pa3Mep U GopMy.

2. nxeHepsl TOKHBI 3HATh, KAK MaTepUaibl pearupyroT Ha BHEIIHUE BO3-
JICUCTBUSL.

3. Yopyras nedopmarus — 3TO peaxiys BCEX MaTEpHAOB HA BHEIIHHUE CH-
JIbl, TAKHUE KaK pacTshKeHUE, CxKaThue, CKpydMBaHHUE, U3TH0 U Cpes.

4. YeTallocTh M MOJI3y4ECTh MATEPHUAJIOB SIBJISETCS PE3yJbTATOM BHEIIHHUX
CHIIL.

5. BHelHKEe CUIIBI BBI3BIBAIOT MOCTOSHHYIO JeOpMaIiIO U pa3pyllIeHHe Ma-
Tepuasa.

6. PacTaruBaroiye u CKUMarolyde CUiIbl paboOTarOT OJHOBPEMEHHO, KOT/a
MBI U3TH0AEM WM CKPYUYMBAEM MaTepHal.

7. PacTspkeHUe MaTepuaia BhIIIE Mpejiesia ero YIPyrocTH J1aeT MOCTOSHHYIO
nedopManuio uiu pa3pylieHue.

8. Korna neranp pabotaer n0iaroe BpeMs MOJ HMUKIWYECKUMU HANPSHKEHUSI-
MU, B HEH TOSIBIAIOTCA HEOOJBIINE PACTYyIIHE TPEIIMHBI U3-3a YCTAIOCTH
MeTaia.

9. Ycranocte MeTaJuia IPOUCXOAUT TOT/AA, KOrJa MEXaHUYECKash 4acTh MOA-
BEPraeTcs MOCTOSTHHOMY HIMKJIMYECKOMY HAIPSHKEHUIO.

10. ITon3yyecTb — 3TO MEIJICHHOE M3MEHEHHUE pa3Mmepa ACTajau I0J Harps-

JKCHHUEM.

GRAMMAR REVISION
TYPES OF CONDITIONALS

0 | If/When the sun shines, snow melts.

Unless he pays the fine, he will go to prison.

1 | If you need help, come and see me.

If you have finished your work, we can have a break.

If I had time, I would take up a sport. (but I don’t have time-untrue
2 | in the present)

If I were you, I would talk to your parents about it. (giving advice)
If she had studied harder, she would have passed the test.

3 | If he hadn’t been acting so foolishly, he wouldn’t have been pun-
ished.
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10. Fill in the gaps with if or unless.

1. you don’t study materials science, you won’t get to know how the
materials can be fabricated to meet the needs of modern technology.

2. scientists use the laboratory techniques, they will find new ways
of using materials.

3. Engineers won’t find new ways of technology, they will have
enough knowledge of physics and chemistry.

4+, the external force disappears, the materials return their original
size.

5. The materials don’t return their original size there isn’t an exter-
nal force.

6. there is an external force, the materials will have permanent de-
formation.

7. the material is compressed, it will decrease in volume.

8. One side of the material will be subjected to a tensional force a
metal bar is bent.

9. the material is under tension, it doesn’t usually stretch.

10. The material ruptures it is under greater forces.

11. Put the verbs in brackets into the proper tense. (Type 1, 2, 3 Condi-

tionals)

1. The materials (have) fracture if they are subjected to external forces.

2. The material would have permanent deformation if it (be) under ex-
ternal forces.

3. If the engineers had thoroughly studied the material, they (fail) the
experiment.

4. Both sides of the metal bar will be deformed if it (be) bent.

5. If the material is compressed, it (cause) a decrease in volume.

6. If the force (not to exceed) the material’s elastic limit, the material
will return to its original length.

7. Fatigue (not to occur) if the material had not been subjected to a
repeated stress.

8. If a mechanical part was subjected to vibration, small cracks (de-
velop).

9. If there (be) a steady force acting on a material, it will result in
creep.

10. Creep would have led to the rupture of the material if it (extend)

over a long time.
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12. Complete the sentences.

. If I could change everything, I

. If I were the chief engineer of the plant, I

. If there were no machine-tools, there

. If there were no electricity, there

. If I worked at the scientific research institute, I
. If there were no universities, people

. If there were no prominent scientists, the world
. If I were very rich, I

01 ON N B Wi —

SPEAKING
13. Use the words and phrases below to make sentences.

the study of materials, new ways of using materials, respond to external forces,
have permanent deformation, creep and fatigue, compression, is subjected to,
under tension, failure of the material, creep, loosening of bolts, eliminates

14. Work in pairs. Think of some questions to review the contents of the
text about the reaction of materials to external forces and ask each
other. Use the words and the word combinations bellow to mention
the main aspects.

materials science and technology
new ways of using materials
respond to external forces

results of external forces

is subjected to

under larger tensions
knowledge of tensile stress
creep

* ¥ X X
¥ ¥ K ¥

15. Describe those forces that change the form and size of materials.

WRITING

16. Write an abstract to the following text. The length of the abstract is
100-120 words (see Appendix).

THE FUNDAMENTALS OF FORGING

Forging is the oldest known metalworking process. It is believed to have
begun when early man discovered he could beat pieces of ore into useful
shapes. History tells us that forging was widely practiced at the time when
written records first appeared. The blacksmith was one of the first to realize
the advantages of forging. Although he did not know why, he knew that
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hammering a piece of hot metal not only resulted in a usable shape, it im-
proved its strength. It is this inherent improvement in strength of metal that
has placed forgings in the most highly stressed applications in machines. To
understand why forging improves the mechanical properties of metal, it is
important to recognize that metal is made up of grains. Each grain is an indi-
vidual crystal, and when the grains are large, cracks can occur and propagate
along the grain boundaries. Therefore, it is desirable to minimize the grain
size in a metal. Reducing the metal’s grain size is one of the things forging
does so well. Forging breaks down a coarse-grained structure producing a
chemically homogeneous wrought structure with much smaller grains by
controlled plastic deformation. In forging, controlled plastic deformation
whether at elevated temperature or cold (at room temperature) results in
greater metallurgical soundness and improved mechanical properties of the
metal. Metal shaping by controlled plastic deformation is the basis for all
forging operations. Because of the diversity of forging applications, however,
a wide range of processes and equipment have been developed to produce
forgings. Some processes are ideally suited to make large parts, others, small
parts, and still others, rings. Modern forging is not only carried out in virtu-
ally all metals, it is done at temperatures ranging from more than 2500 F to
room temperature. Part configuration generally determines the forging meth-
od chosen.
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UNIT 4

METALS AND METALWORKING

Text Metals.
Grammar Revision: Conditional sentences.

LEAD-IN

1. Answer the questions.

* Why is it important to study metals?
* What do you know about the properties of metals?

READING

2. Before reading the text, remember the following words.

separation paszieneHue, MHTepBajl, pacCTOsHUE
failure MTOBPEKJICHHUE, pa3pYyLICHUE, OTKA3
malleable KOBKHUH, MOIATIIMBBIA, CIOCOOHBIN 1e(hOpMUPOBATHCS
to bend crubath(csi), THYTh(csl), U3rudath(cs)
dense IJIOTHBIN

(to) fracture JoMaTh(cs1), pa3pylieHue, U3J0M, MEePeIoM
ductile 3JIACTUYHEINA, KOBKUM, IJIACTUYHBII
grain 3€pHO

(to) shape dopma, hpopMHUpOBaThH

size pa3Mep, BeJTH4rHa

treatment 0o0paboTka

stress JaBJICHUEC, HAIPSDKCHUEC

alloy CILIaB

brittle XPYIKHUH, JIOMKUHI

to apply MIPUMEHSATH

edge KpOMKa, Kpaii, JIe3BHe

to undergo MOJIBeprarbes

flaw HEJIOCTaTOK, Ae(eKT

coarse rpyOBId, KpYIHBII

wire MTPOBOJIOKA

lead CBUHEI]

to hammer KOBAaTh

extrusion AKCTPY3HSI

rolling MIPOKATKa

metal fatigue YCTaJIOCTh MeTaja

creep MOJI3y4YeCTh

to slide CKOJIb3UTh

vessel COCYA, KOTEI, CYJTHO

to cast OTJINBATh, OTJIUTH

mould dbopma (151 OTTTUBKH)
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3. You are going to read the text about metals and metalworking. For
questions 1-7, choose the right letter A, B, C or D.

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 met-
allurgy.

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
1s why metals are malleable (can be deformed and bent without fracture) and
ductile (can be drawn into wire). Metals vary greatly in their properties. 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 the metals de-
pend on the size, shape, orientation, and composition of these grains. In gen-
eral, 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 met-
al. Small amounts of other metals (less than 1 per cent) are often added to a
pure metal. This is called alloying (nermpoBanue) 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 fail-
ure. Both effects are taken into account by engineers when designing, for ex-
ample, 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.

1. Metals are materials which are
A. ever used in industry
B. rarely used in industry
C. never used in industry
D. widely used in industry

2. Metals are malleable because :
A. the separation between the atoms is small
B. the atoms are arranged regularly
C. they vary greatly in their properties
D. the atoms are arranged irregularly
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3. Most metals are dense because :
A. the separation between the atoms is small
B. they vary greatly in their properties
C. the atoms are arranged regularly
D. the atoms are arranged regularly

4. A crystalline structure of a metal is because of
A. the regular arrangement of atoms
B. the irregular arrangement of atoms
C. the small separation between the atoms
D. the big separation between the atoms

5. The properties of the metals depend on .
A. the size of the grains
B. the size and shapes of the grains
C. the size, shape, orientation, and composition of the grains
D. the composition of the grains

6. The size of grains in metals is controlled by
A. rolling
B. hammering
C. heat treatment
D. extrusion

7. The ways of working a metal depend on
A. its malleability
B. its properties
C. its fatigue
D. its structure

4. Find the endings (a—i) to the given beginnings (1-9) on the basis of the
text. Translate the sentences into Russian.

Example: 1h

Metals are materials most widely used in industry. —

Memannvt s61810MCA Mamepuaiamu, Komopvle UUpoKo UCNOb3YIOMCS
8 NPOMBILULEHHOCTIL.

1. Metals are materials most widely a) in their properties.

2. Metals vary greatly b) bent by hand.

3. Lead is soft and can be c) the nature of the grains.

4. Irregular crystals are d) to metal fatigue.

5. Heat treatment controls €) on its properties.

6. Metals are subject f) taken into account by engineers.

7. Metals can be g) called grains.

8. The ways of working a metal depend h) used in industry.

9. Metal fatigue and creep are 1) worked using machine-tools.
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5. Match the words on the left (1-10) with the words on the right (a—j) to
make the collocations and translate them into Russian.

Example: 1b

regular arrangement — NpasUIbHasl OPSAHU3AYUS

1) regular

2) crystalline
3) irregular
4) heat

5) small

6) pure

7) metal

8) to be taken
9) special
10) chemical

a) crystals

b) arrangement
¢) metal

d) structure

e) fatigue

f) processes

g) treatment

h) conditions
1) into account
J) amounts

6. Choose the English equivalent (a, b or c¢) to the given Russian word.

1) mumpoko a) widely b) largely c) highly

2) cBOiiCTBa a) qualities b) properties C) proprieties
3) pasneneHue a) quotation b) emancipation C) separation
4) CKOJIB3HUTH a) tide b) slide c) glide

5) cBUHEI a) lead b) led ¢) thread

6) B 00I1IEM a) in main b) in general ¢) in particular
7) TaKETICE a) harder b) hardest ¢) hard

8) 3epHO a) harvest b) grain c) grape

9) uucThIit a) pure b) poor c) purl

10) rpyOsbrit a) cause b) course C) coarse

7. Match the English words to their
the text.

Russian equivalents on the basis of

1) properties

2) vary

3) depend on

4) require

5) amount

6) bent

7) subject to

8) length

9) take into account

10) conditions

a) ycJoBUs

b) 3aBucerts (0T)

C) MPUHUMATh BO BHUMaHUE
d) cBoticTBa

€) JJIMHa

f) TpeGoBath

g) MEHATbCSA

h) konuecTBO

1) COTHYTBIH

j) TOABEPTHYTHIN (deMy-JI100)

67

KOMMNJEKT 3JIEKTPOHHbIX _
YYEBHO-METOOAUYECKUX MATEPUATIOB




cryaeHTamu MIHCTUTyTa AucTaHunmoHHoro obpasosanua TITY

|
I I | | | MaTepuarnbl npegHasHa4yeHbl AN UCnonb30BaHus B y‘-leGHbIX uenax
I

8. Find the following word combinations in the text.

IIMPOKO HCIIOJIb3yeMble, Onarojmapsi MX CBOICTBaM, CBOMCTBAa METAJLIOB,
CKOJIB3UTh JIPYT O JApPYyra, BOT MOYEMY, MOXXHO COTHYTh PYKOM, IIPABHJIBHOE
pAacIioyIo’KEHUE aTOMOB, COCTaB 3€peH, B 00IeM, HEOOJbIIOEe KOJIUYECTBO,
CTPYKTypa 3€pHa, I0J JIaBJICHUEM, BbI3BaTh Je(OpMalnio, BEHICOKOTEMIIEpa-
TypHBIE XMMHYECKUE IPOLECCHI, CTaHKH, CIICLHAIBHBIE YCIOBUS, B3aHMO-
JENCTBOBATh C BO3AYXOM

9. Translate the sentences into English on the basis of the text.

1. Metanibl — IJIOTHBIE MaTepUalibl IOTOMY, YTO MEXKy aTOMaMHu B HUX Ma-
JI0€ pacCTOsTHUE.

2. MeTamibl UMEIOT KPUCTAIUIMYECKYIO CTPYKTYpYy Onarojapsi mpaBUIbHOMY
PaCIIOJIOKEHUIO aTOMOB.

. UeM MeHbIIIE 3€pHa, TEM TBEPKE METAILL.

. JlerupoBaHue U3MEHSET CTPYKTYPY 3€PEH U CBOMCTBA METAJIA.

. Metamibl n1ehopMUpPYIOTCS U pa3pylIalOTCs U3-3a2 YCTAJIOCTU M TOJ3yYe-
CTH.

. Metajuibl O4€Hb OTIUYAIOTCS APYT OT JIpyra 0 CBOUM CBOMCTBAM.

. CBoiicTBa METAJJIOB 3aBUCST OT pa3Mepa, GOpMbI U COCTaBa 3€PEH.

. CBHHEI] MOKHO JIETKO COTHYTh PYKOH.

. [Ipu mpoekTHpoBaHUU Ta30BbIX TypOWMH WHKEHEpaM CIEAYyeT yUUTHIBATH
TaKHe CBOMCTBA METaJlJIa, KaK YCTaJIOCTh U MOJI3y4EeCTb.

10. MHorue mMeTanibl MOKHO PaCIIaBUTb.

[ I SOV

O 00 3 O\

10. Fill in the gaps with if or unless.

1. a metal has small grains, it will be harder than one with coarse
grains.
2. Metals cannot be bent without fracture they are not malleable.
3. small amounts of other metals are added to a pure metal, this is
called alloying.
4. we add small amounts of other metals to a pure metal, it won’t
change its properties.
. Metals can be formed we draw, roll and hammer them.
metals are subject to metal fatigue, it causes deformation.
. The engineers won’t be a success when designing they take into
account these important effects.
8. the engineers don’t know the properties of metals, they won’t be
able to work a metal.
0. there are special conditions, the metals won’t react with air.
10. It will cause failure metals are subject to slow increase in length
under stress.

~ O\ W
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11. Put the verbs in brackets into the proper tense. (Type 1, 2, 3 Condi-
tionals)

1. If it were not for their properties, metals widely (not to use) in in-
dustry.
2. Most metals wouldn’t be dense if the separation between the atoms in them
(not to be) small.
3. Unless this basic relationship is understood, difficulties (experi-
ence) in the machine shop.
4. If we (increase) strength, it will imply reduced machinability.
5. If metals are subject to metal fatigue, it (cause) deformation.
6. Engineers would employ ceramics if materials withstanding high tempera-
tures (need).
7. If rate of loading (increase) greatly, mechanical properties of the
material will vary significantly.
8. If casting processes had been based on more mechanized machines, it
(give) reduced waste.
9. These new methods (allow) savings to be made if they were used
for assembly.
10.If a new materials technology were not rapidly emerging, there
(not to be) any opportunities for more efficient manufacture.

12. Complete the sentences.

. If you work with new materials,

. If a metal is with small grains,

. An engineer would be a good spemahst if he

. If high-tech field of nanotechnology hadn’t emerged,

. If a mechanical engineer does not know about new materials,

. If there were a close partnership between industry and higher education,

AN BN

. The production would be impossible if
. If I had been involved in the design earlier,
. If I ran my own business,
0. They would have achieved high product1v1ty if

— \O 00
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SPEAKING
13. Use the words and phrases below to make sentences.

metals, properties, malleable, the regular arrangement, depend on, small
grains, coarse grains, heat treatment, the grain structure, cause deformation,
the ways of working

14. Work in pairs. Think of some questions to review the contents of the
text about the properties of metals. Use the words and the word com-
binations bellow to mention the main aspects.

heat treatment

alloying

are subject to metal fatigue
special conditions

properties of metals
the atoms in metals
vary greatly
irregular crystals

* % X %
* ¥ ¥ %

15. Say about “The properties of metals”.

WRITING

16. Write an abstract to the following text. The length of the abstract is
100-120 words (see Appendix).

CASTING

One of the important technological advantages of metals is the ability to
corporate a wide variety of secondary elements in a particular metal and
thereby create alloys of the metal. Alloying can increase the strength of a
metal by several orders of magnitude and permit the strength and ductility to
be varied over a wide range by thermal and/or mechanical treatment, result-
ing in ease of mechanical forming and resistance to deformation.

Several metal phases may exist together in the solid as grains (crystals),
or secondary phases may occur as smaller entities on grain (inter-crystal)
boundaries or within grains. Often the strengthening phase is submicroscopic
and cannot be detected by optical metallography (reflection optical micros-
copy). The size and distribution of secondary phases is manipulated by ther-
mo-mechanical (thermal and/or mechanical) treatment of the solid metal as
well as the original casting procedure.

Casting methods include expendable mold casting (invest-
ments/precision, plaster mold, dry sand and wet sand casting), permanent
mold casting (ingot, permanent mold, centrifugal, and die casting), and con-
tinuous casting (direct chill and “splat™ casting). These are listed in approxi-
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mate order of cooling rate. As cooling rate increases, the grain (crystal) size
tends to be smaller and the strength increases while compositional segrega-
tion decreases, providing more uniform properties. At the extremely high
casting rates (105 sec to 106 sec) of continuous splat casting, it is possible to
produce homogeneous metals not possible in terms of phase diagrams, and
many metals have been produced in the amorphous state, yielding unusual
metallic glasses. Ingot casting and continuous direct chill casting are primari-
ly used to produce solid metal which will be extensively mechanically
formed to final shape. The other casting methods are used to produce shapes
near final dimensions, but to varying extends may receive extensive machin-
ing, forming, or finishing prior to use. For the latter group, grain refiners are
frequently added to reduce solidification grain size. Metal tends to solidify
directionally, with grains elongated in the direction of heat flow. This gives
rise to directional mechanical properties which should be accounted for in
design.
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SELF-STUDY

READING
Text 1

1. You are going to read the text about properties of materials. For ques-
tions 1-9, decide if they are true (T) or false (F).

PROPERTIES OF MATERIALS

Density (specific weight) is the amount of mass in a unit volume. It is
measured in kilograms per cubic meter. The density of water is 1000 kg/m’
but most materials have a higher density and sink in water. Aluminum alloys,
with typical densities around 2800 kg/m’ are considerably less dense than
steels, which have typical densities around 7800 kg/m’. Density is important
in any application where the material must not be heavy.

Stiffness (rigidity) is a measure of the resistance to deformation such as
stretching or bending. The Young modulus is a measure of the resistance to
simple stretching or compression. It is the ratio of the applied force per unit
area (stress) to the fractional elastic deformation (strain). Stiffness is im-
portant when a rigid structure is to be made.

Strength is the force per unit area (stress) that a material can support
without failing. The units are the same as those of stiffness, MN/m2, but in
this case the deformation is irreversible. The yield strength is the stress at
which a material first deforms plastically. For a metal the yield strength may
be less than the fracture strength, which is the stress at which it breaks. Many
materials have a higher strength in compression than in tension.

Ductility is the ability of a material to deform without breaking. One of
the greatest advantages of metals is their ability to be formed into the shape
that is needed, such as car body parts. Materials that are not ductile are brit-
tle. Ductile materials can absorb energy by deformation but brittle materials
cannot.

Toughness is the resistance of a material to breaking when there is a
crack in it. For a material of given toughness, the stress at which it will fail is
inversely proportional to the square root of the size of the largest defect pre-
sent. Toughness is different from strength: the toughest steels, for example,
are different from the ones with the highest tensile strength. Brittle materials
have low toughness: glass can be broken along a chosen line by first scratch-
ing it with a diamond. Composites can be designed to have considerably
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greater toughness than their constituent materials. The example of a very
tough composite is fiberglass that is very flexible and strong.

Creep resistance is the resistance to a gradual permanent change of
shape, and it becomes especially important at higher temperatures. A success-
ful research has been made in materials for machine parts that operate at high
temperatures and under high tensile forces without gradually extending, for
example, the parts of plane engine.

STATEMENTS T/F

. Density of a material is a specific weight of a material.

. Density is measured in kilograms per cubic cm.

. The majority of materials sink in water.

. Stiffness is the ability of a material to deform without breaking.
. A metal breaks at the fracture strength.

. Brittle materials cannot absorb energy by deformation.

. Toughness is the same as strength.

. Fiberglass is a very tough composite.

. Creep resistance is especially important at higher temperatures.

O 00O\ N W=

Text 2

2. Read the text about some factors influencing machinability. For ques-
tions 1-7, choose the best answer A, B, C or D.

FACTORS AFFECTING MACHINABILITY

Machinability is generally assumed to be a function of tool edge life.
The main factors which influence the behavior, and thus the life of the edge
of a cutting tool, are: the mechanical characteristics of the material being ma-
chined, such as its strength, hardness and metallurgical structure; the state of
the casting, involving the skin finish, critical dimensions, machining allow-
ances, slag inclusions, the presence of scabs, rust, dirt, etc.; the nature of the
machining techniques being used; the characteristics of the machine-tool be-
ing used, such as machine efficiency, available power, and the rigidity of the
setup. Other factors aside, it is primarily the structure of the metal which de-
termines its resistance to the cutting action of the tool, i.e. the potential rate
of metal removal, and the resulting abrasion on the tool, i.e. the life of the
cutting edge. Structure, strength and machinability are interrelated to some
extent — in general, increased strength implies reduced machinability. This
basic relationship must be understood, otherwise difficulties may be experi-
enced in the machine shop if the designer has specified a material with a
higher strength than is necessary. Nevertheless, care should be taken in rating
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machinability on the basis of strength. For example, nodular irons are nor-
mally considerably stronger than flake-graphite types, but are likely to be
easier to machine.

It is therefore recommended that structure, rather than strength, be
adopted as the basis for machining practice. Hardness provides a more relia-
ble guide to machinability than does strength, for hardness depends mainly
on the matrix structure of the casting. Again, however, the relation is of a
general nature only, for it is possible to have a metal which exhibits a low
hardness value, but which has a very abrasive action on the cutting tool. For
example, the presence of hard phosphide particles embedded in a soft, ferritic
matrix reduces tool life considerably.

1. One of the characteristics of the machine-tool being used is machine

A. effectiveness
B. efficiency

C. effeminacy
D. efficacy

2. Engineers should take into account metallurgical of the material.
A. situation
B. position
C. structure
D. state

3. Structure, strength and machinability are to some extent.
A. intersected
B. interpolated
C. interrogated
D. interrelated

4. The structure of the metal determines its to the cutting action of
the tool.
A. resistance
B. removal
C. abrasion
D. machinability

5. Nodular irons are normally considerably than flake-graphite types
A. fewer
B. stronger
C. weaker
D. less
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6. Hardness provides a more guide to machinability.
A. requiring
B. responsible

C. reliable
D. rewarding

7. Difficulties may be in the machine shop.
A. experienced
B. happened
C. occurred
D. appeared

VOCABULARY AND GRAMMAR
3. Choose the word (A, B, C or D) that best fits the gap.

1. Density is the of mass in a unit volume.
A. amount
B. number
C. quality
D. quantity

2. It is the ratio of the applied force unit area to the fractional elastic
deformation.
A. via
B. for
C. per
D. on

3. The yield strength is the stress which a material first deforms plas-
tically.
A.in
B. by
C. at
D. on

4. Hardness depends mainly the matrix structure of the casting.
A.on
B. from
C. of
D. at
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5. Care should be in rating machinability on the basis of strength.
A. kept
B. held
C. given
D. taken
6. Structure, strength and machinability are interrelated to some
A. extent
B. point
C. score
D. dot

7. If arigid structure is to be made, stiffness important.
A. will be
B. are
C. have been
D. had been

8. Tool edge life much longer if you had taken into account all the
factors of machinability.
A. will have been
B. will be
C. would have been
D. has been

9.If I were you, | this material in the machine shop.
A. would experience
B. experience
C. experienced
D. will experience

10. This basic relationship must be understood,
A. must this
B. mustn’t this
C. mustn’t it
D. doesn’t it

TRANSLATION
4. Translate the sentences from Russian into English.

1. [In0THOCTH M3MepseTCs B KUJIOTpaMMax Ha KyOMYECKH MeTp.

2. BonbIIMHCTBO MaTepUaIoB UMEIOT OoJiee BBICOKYIO INIOTHOCTh, YEM BOJIA,
Y TOHYT B BOJE.

3. Moayne FOHra — oTHOIIEHHE TPUIIOKEHHOW CHIIBI K ymnpyroil nedopma-
LMY JAHHOTO MaTepuala.
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4. DnacTUYHOCTh — ATO CIIOCOOHOCTh MarepHuasia 1ehOpMUPOBATHCS, HE JIO-
MasicCh.

5. OgHUM U3 IPEUMYILECTB METAUIOB SBISETCS UX CHOCOOHOCTH (HOpMHUPO-
BaThCS B HYXKHYIO opMy.

6. Xpynkre Matepuainbl UMEIOT HU3KYIO dKECTKOCTb.

7. IlpuMepoM OYEHBb KECTKOIO COCTaBa SIBJISIETCA CTEKIOBOJIOKHO, KOTOPOE
OYEHb THOKOE ¥ MPOYHOE.

8. bbII0 MpPOBENEHO YCIIENMIHOE MCCIENOBAHME M0 MaTepuajaM JUisl 4acTeu
MallIUHbI, padOTAIOIIMM IIPU BBICOKUX TEMIIEPATYpPaX.

9. BaxxHbIM (hakTOpOM, BIHSAIOIIKUM Ha MPOJOJKUTENBHOCTh PAa0OTHI CTaHKa,
ABIIIIOTCS MEXaHUUECKHUE XapaKTEPUCTUKHU METaJlIa.

10. Hannuue Tspkensix (HOchOpUCTHIX YacTed CUIIBHO COKpPALAET MpPOa0J-

AKUTEIBHOCTHh pa0OTHI CTaHKA.

WRITING

5. Write an abstract to the following text. The length of the abstract is
100-120 words (see Appendix).

MECHANICAL FORMING

Hot working is used when major shape change, cross-section reduction,
or texture (directional) properties are desired. Cold working is preferred
when close tolerances and fine surface finish are needed. The cold-worked
form of a metal typically shows higher yield and tensile strength. Rolling,
forging, and extrusion are primarily done hot, while shape drawing, extru-
sion, deep drawing, stretching, spinning, bending, and high-velocity forming
are more formally performed cold. Hot rolling between parallel rollers is used
to reduce ingots to plates, sheets, strips, and skelp, as well as structural
shapes, rail, bar, round stock (including thick-walled pipe), and wire. Sheet
metal and threads on round or wire stock may be rolled to shape cold. Closed
die hot forging employs dies with the final part shape, while open die forging
(including swaging and roll forging) uses less-shaped dies. Coining, emboss-
ing, and hobbing are cold-forging operations used to obtain precision, de-
tailed surface relief or dimensions. Generally, extrusion and die drawing re-
quire careful control of die configuration and forming rate and, in the latter
case, lubricant system. Impact extrusion, hydrostatic extrusion and deep
drawing (thin-walled aluminum cans) permit very large precise dimensional
and cross-section changes to be made cold in a single pass. Stretching, spin-
ning, bending are usually used to shape sheet or plate metal and the spring-
back of the metal due to elastic modulus must be accounted for to obtain a
precise shape.
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SELF-STUDY/KEYS

Ex. 1
Keys: 1t, 2f, 3t, 4f, 5t, 6t, 7f, 8t, Ot.

Ex. 2
Keys: 1b, 2¢, 3d, 4a, 5b, 6¢, 7a.

Ex. 3
Keys: 1a, 2c, 3c, 4a, 5d, 6a, 7a, 8c, 9a, 10c.

Ex. 4

Keys:
1. Density is measured in kilograms per cubic meter.
2. Most materials have a higher density and sink in water.
3. The Young modulus is a measure of the resistance to simple stretching or
compression.
4. Ductility is the ability of a material to deform without breaking.
. One of the greatest advantages of metals is their ability to be formed into
the shape that is needed.
6. Brittle materials have low toughness.
. The example of a very tough composite is fiberglass that is very flexible
and strong.
8. A successful research has been made in materials for machine parts that
operate at high temperatures.
9. The main factor which influences the life of the edge of a cutting tool is
the mechanical characteristics of the material.
10. The presence of hard phosphide particles reduces tool life considerably.

9

3
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CONTROL WORK Ne 2

Variant 1

READING
Text 1

1. Read the text about some properties of engineering materials. For
questions 1-10, decide if they are true (T) or false (F).

ENGINEERING MATERIALS

Engineers have to know the best and most economical materials to use.
Engineers must also understand the properties of these materials and how
they can be worked. There are two kinds of materials used in engineering —
metals and non-metals. We can divide metals into ferrous and non-ferrous.
The former contain iron and the latter do not contain iron. Cast iron and steel,
which are both alloys, or mixtures of iron and carbon, are the two most im-
portant ferrous metals. Steel contains a smaller proportion of carbon than cast
iron. Certain elements can improve the properties of steel and are therefore
added to it. For example, chromium may be included to resist corrosion and
tungsten to increase hardness. Aluminum, copper, and the alloys (bronze and
brass) are common non-ferrous metals.

Plastics and ceramics are non-metals; however, plastics may be ma-
chined like metals. Plastics are classified into two types — thermoplastics and
thermosets. Thermoplastics can be shaped and reshaped by heat and pressure
but thermosets cannot be reshaped because they undergo chemical changes as
they harden. Ceramics are often employed by engineers when materials
which can withstand high temperatures are needed.

STATEMENTS T/F

1. Engineers must know the properties of engineering materials.
2. There are two kinds of engineering materials.

3. All the materials can be classified as metals and non-metals.
4. Ferrous materials do not contain iron.

5. Non-ferrous materials can contain iron.

6. The two most important ferrous metals are cast iron and steel.
7. Cast iron contains a smaller proportion of carbon than steel.
8. Chromium cannot resist corrosion.

9. Both plastics and ceramics are non-metals.

10. Ceramics can resist high temperatures.
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Text 2

2. Read the text about characteristics and mechanical properties of non-
ferrous metals. For questions 1-7, choose the best answer A, B, C or D.

NON-FERROUS METALS

Although ferrous alloys are specified for more engineering applications than
all non-ferrous metals combined, the large family of non-ferrous metals offers a
wider variety of characteristics and mechanical properties. For example, the light-
est metal is lithium, 0.53 g/cm’, the heaviest, osmium, weighs 22.5 g/cm’ — nearly
twice the weight of lead. Mercury melts at around — 38 °F, and tungsten, the
metal with the highest melting point, liquefies at 6,170 °F.

Availability, abundance, and the cost of converting the metal into useful
forms — all play important parts in selecting a non-ferrous metal. One ton of
earth contains about 81,000 g of the most abundant metal of land, aluminum.
One ton of sea water, on the other hand, contains more magnesium than any
other metal (about 1,272 g). All sources combined, magnesium is the most
abundant metal on earth. But because magnesium is difficult to convert to a
useful metal, it may cost several times that of the least expensive and most
easily produced metal, iron billet.

Although nearly 80 % of all elements are called “metals”, only about
two dozen of these are used as structural engineering materials. Of the bal-
ance, however, many are used as coatings, in electronic devices, as nuclear
materials, and as minor constituents in other systems.

Aluminum is lightweight, strong and readily formable. Aluminum and
its alloys, numbering in the hundreds, are available in all common commer-
cial forms. Because of their high thermal conductivity, many aluminum al-
loys are used as electrical conductors. Commercially pure aluminum has a
tensile strength of about 13,000 psi. Cold-working the metal approximately
doubles its strength. For greater strength aluminum is alloyed with other ele-
ments such as manganese, silicon, copper, magnesium or zink. Some alloys
are further strengthened and hardened by heat treatments.

1. Non-ferrous metals are specified for
A. more engineering applications
B. the lightest weight
C. the highest melting point
D. a wider variety of characteristics and mechanical properties
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2. Lithium is a metal which
A. is the lightest
B. is the heaviest
C. has the highest melting point
D. weighs twice the weight of lead

3. 1s the most abundant metal of land.
A. Mercury
B. Osmium
C. Aluminum
D. Lithium

4. One ton of sea water contains about magnesium.
A. 1,272 ¢
B. 81,000 g
C.225¢g
D.053 g

5. Magnesium is to convert to a useful metal.
A. easy
B. difficult
C. impossible
D. not difficult

6. About metals are used as structural engineering materials.
A.22
B. 24
C. 26
D. 28

7. Many aluminum alloys are used as electrical conductors because of their

A. high thermal conductivity
B. light weight

C. a tensile strength

D. stiffness

VOCABULARY AND GRAMMAR

3. Choose the correct item A, B, C or D.

1. All metals can be divided ferrous and non-ferrous.
A.in
B. into
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C. onto
D. on

2. In text 1 the verb “withstand” means “
A. resist
B. insist
C. demand

D. require

29

2

3. “Therefore” 1s similar to *
A. because
B. because of
C. although
D. that’s why

4. the other hand, non-ferrous metals offer a wider variety of charac-
teristics.
A. On
B. In
C. At
D. By

5. “Offers” is similar to “
A. introduces
B. indicates
C. suggests
D. declares

6. If we certain elements to steel, its properties will be improved.
A. add
B. will add
C. added
D. would add

7. 1f the engineers had understood the properties of these materials, they
in the experiment.
A. will succeed
B. would have succeeded
C. have succeeded
D. had succeeded

8. If you convert magnesium to a useful metal, it very difficult.
A. might have been
B. may have been
C. may be
D. might be
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9. Ferrous alloys are specified for more engineering applications, ?
A. don’t they
B. don’t it
C. aren’t they
D. isn’t it
10. These metals as structural engineering materials since then.
A. are used
B. have been used
C. were used
D. have used

TRANSLATION
4. Translate the sentences from Russian into English.

1. uxeHepsl JOJDKHBI 3HATh O CBOMCTBAX CaMbIX JIYUIIUX U CAMBIX 3KOHO-
MUYHBIX MaTE€pUAJIOB.
. CylecTByeT /iBa TUIIa MaTEPUAIIOB, KOTOPBIE MUCIOJIB3YIOTCSI B TEXHUKE —
ATO METAaJIJIbl U HE METaJIJIbI.
. Bce meTanibpl MOKHO pa3IeIuTh HA YEPHBIC U [[BETHBIE.
. UepHble MeTaIbl COJIEPIKAT HKEJIE30, & IBETHBIE METAJIJIbI HET.
. [IlmactmMacca u kepaMHrKa HE METAJLIBI.
. ImkeHephl 04eHb 4acTO UCIOJIb3YIOT KEPAMHUKY, KOTJa HEOOX0 UM MaTe-
puai, BELAEPKUBAOIINI BEICOKAE TEMIIEPATYpPHI.
7. 1IBeTHBIC MeTAJIBI 00Jaa0T OOJiee IMTUPOKHUM pPa3sHOOOpa3ueM XapakKTe-
PUCTHK U MEXaHUYECKUX CBOMCTB.
8. UyryH u cranb, 00a mpeICTaBIAIONINe COOOM CIJIaBbl, SBISIIOTCS CAaMBIMH
BaXHBIMU YE€PHBIMHU METAJJIAMU.
9. UToOBI ymydIIUTh CBOMCTBO CTalM, B Hee JOOABIAIOTCS OIpPEIeTICHHBIC
DJIEMCHTEI.
10. Ha ogHy TOHHY MOpPCKOW BOJBI MPUXOAUTCS Marausi OOJIbIIIe, YeM KaKo-
ro-1u0o Apyroro Merasia.

\9}
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WRITING

5. Write an abstract to the following text. The length of the abstract is
100-120 words (see Appendix).

THE PLASTIC AGE

It’s in our homes. It’s the most common material in the workplace.
Sometimes it’s even in our bodies. We may be moving into the Information
Age, but it’s hard to believe that we are not living in the Plastic Age. The
very name “plastic” means versatility. You can bend it, mold it, model it,
twist it and ply it in a number of different ways. The finished product can be
a soft and airy foam or a hard and strong compound rivaling the sturdiest
metal alloys. In its many forms, plastic has forever changed the way we live.
The first in the long line of man-made plastics was called Bakelite, after its
inventor, Leo Baekeland. Many years of work in his chemistry lab in Yon-
kers, New York, led him in 1907 to the invention of the first synthetic poly-
mer (plastic), made by linking small molecules together to make large ones.
Baekeland made his new material by mixing the carbolic acid (phenol) with
the strong-smelling formaldehyde to make a third material that was nothing
like the original two. It turned out to be a substance that would change the
world. Some of the early uses for plastic were to make things like radio cabi-
nets, buttons, billiard balls, pipe-stems, toilet seats, airplane parts and, the ob-
ject of Baekeland’s research, shellac. Baekeland’s trick was to take the resin
produced by the two chemicals and heat it under pressure to produce a soft
solid that could be molded and hardened or powdered and set under pressure.
With this innovation, the plastic revolution was under way.
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Variant 2

READING
Text 1

1. Read the text about some properties of materials. For questions 1-10,
decide if they are true (T) or false (F).

PROPERTIES OF MATERIALS

The properties of materials are sometimes referred to as structure-
sensitive, as compared to structure-insensitive properties. In this case struc-
ture-insensitive properties include the traditional physical properties: electri-
cal and thermal conductivity, specific heat, density, and magnetic and optical
properties. The structure-sensitive properties include the tensile and yield
strength, hardness, and impact, creep, and fatigue resistance. It is recognized
that some sources maintain that hardness is not a true mechanical property,
because it varies somewhat with the characteristics of the indenter and there-
fore is a technological test. It is well known that other mechanical properties
vary significantly with rate of loading, temperature, geometry of notch in im-
pact testing, and the size and geometry of the test specimen. In that sense all
mechanical tests of material properties are technological tests. Furthermore,
since reported test values of materials properties are statistical averages, a
commercial material frequently has a tolerance band of +5 percent or more
deviation from a given published value.

In the solid state, materials can be classified as metals, polymers, ceram-
ics, and composites. Any particular material can be described by its behavior
when subjected to external conditions. Thus, when it is loaded under known
conditions of direction, magnitude, rate, and environment, the resulting re-
sponses are called mechanical properties. There are many possible complex
interrelationships among the internal structure of a material and its service
performance. Mechanical properties such as yield strength, impact strength,
hardness, creep, and fatigue resistance are strongly structure-sensitive, i.e.,
they depend upon the arrangement of the atoms in the crystal lattice and on
any imperfections in that arrangement, whereas the physical properties are
less structure-sensitive. These include electrical, thermal, magnetic, and opti-
cal properties and do depend in part upon structure; for example, the resistivi-
ty of a metal increases with the amount of cold work.
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Physical properties depend primarily upon the relative excess or defi-
ciency of the electrons that establish structural bonds and upon their availa-
bility and mobility. Between the conductors with high electron mobility and
the insulators with no free electrons, precise control of the atomic architec-
ture has created semiconductors that can have a planned modification of their
electron mobility. Similarly, advances in solid-state optics have led to the de-
velopment of the stimulated emission of electromagnetic energy in the mi-
crowave spectrum (masers) and in the visible spectrum (lasers).

STATEMENTS T/F

1. The structure-sensitive properties include the tensile and yield
strength.

2. The structure-insensitive properties don’t include electrical and ther-

mal conductivity.

. Hardness is a true mechanical property.

In the solid state, materials cannot be classified as metals.

There are a lot of possible complex interrelationships among the in-

ternal structure of a material and its service performance.

Mechanical properties are strongly structure-sensitive.

Physical properties are less structure-sensitive.

The resistivity of a metal decreases with the amount of cold work.

. Physical properties don’t depend on the excess of the electrons.

O Semiconductors can have a planned modification of their electron
mobility.

oW

el

Text 2

2. Read the text about one of the inventors of the world James Watt. For
questions 1-6, choose the best answer A, B, C or D.

JAMES WATT

James Watt was born in Greenock, Scotland, and was taught at home.
Later he went to Greenock Grammar School. His technical expertise seems to
have been obtained from working in his father’s work — shop and from early
in life he showed academic promise. His early formal training was as an in-
strument maker in London and Glasgow. Watt combined the expertise of a
scientist with that of practical engineer and later he was not only to improve
the heat engine but also to invent new mechanisms. Watt was interested in
making experimental models of steam engines and this marks a historical
milestone in engineering development, for they were the first experimental
apparatus purposely constructed for engineering research. Watt’s early inter-
est in steam arose from experience in repairing a model steam engine in
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1764, and in 1765 he invented the separate steam condenser. In 1769 he took
out a patent on the condenser in which steam came into direct contact with
cold water. That was a milestone by which steam engineering reached its
practical and usable form. In 1784 he took out another patent for a reaction
turbine at a time when continental engineers were only considering similar
approaches. An improved centrifugal governor was to follow in 1788 and a
design for a pressure gauge in 1790. In the development of the steam engine
James Watt represents the perfecting of a sequence of stages beginning with
the Newcomen engine and ending with the parallel motion and sun/planet
gearing. The latter is said to have been invented by W. Murdock but patented
by Watt. In the scientific field Watt’s finest memorial, apart from steam en-
gines, is his establishment of the unit of power — the rate of doing work. He
introduced the term horsepower (hp), one horse being defined as equivalent
to 33,000 ft Ib/mm. James Watt died in 1819 in Heathfield, after a life of in-
comparable technical value. Later, a statue to Watt was placed in Westmin-
ster Abbey.

1. James Watt was born in
A. Scotland
B. England
C. Wales
D. Northern Ireland

2. When a child he went to school.
A. Comprehensive
B. Grammar
C. Technical
D. Humanitarian

3. James Watt invented the separate steam condenser in
A. 1764
B. 1765
C. 1769
D. 1784

4.In 1784 he took out another patent for a reaction turbine at a time when
A. he combined the expertise of a scientist with that of practical engineer
B. he was repairing a model steam engine
C. he was making experimental models of steam engines
D. continental engineers were considering similar approaches
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5. Sun/planet gearing was invented by
A. H. Davy
B. W. Murdock
C.J. Watt
D. I. Newton

6. James Watt died in
A. Heathfield
B. Greenock
C. Westminster
D. Glasgow

VOCABULARY AND GRAMMAR
3. Choose the correct item A, B, C or D.

1. Mechanical behavior under load can be explained impurities.
A. in case of
B. because of
C. in terms of
D. due to

2. The procedures are used to modify the mechanical of particles.
A. behavior
B. tendency
C. direction
D. position

3. Other engineers have to deal microscopic properties.
A.in
B. out
C. with
D. up

4. From early in life Watt showed academic
A. subjects
B. sciences
C. promotions
D. promise

5. Watt was interested in experimental models of steam engines.
A. collecting
B. making
C. doing
D. gathering
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6. If we changed the rate of loading, the mechanical properties vary.
A. will
B. would
C. don’t
D. doesn’t

7. The resistivity of a metal unless the amount of cold work is little.
A. increase
B. increased
C. increases
D. have increased

8. If the engineers new approaches, they wouldn’t have taken out an-
other patent for a reaction turbine.
A. won’t consider
B. don’t consider
C. didn’t consider
D. hadn’t considered

9. His interest in steam if he hadn’t repaired a model steam engine.
A. wouldn’t have arisen
B. didn’t arise
C. doesn’t arise
D. won’t arise

10. In 1765 he invented the separate steam condenser, ?
A. wasn’t he
B. isn’t it
C. didn’t he
D. didn’t it

TRANSLATION

4. Translate the sentences from Russian into English.

1. MexaHn4eckue CBOMCTBA METAJIOB 3aBUCAT OT UX CTPYKTYPHI.

2. K ocHOBHBIM (pU3HUECKUM CBOMCTBaM BEIIECTBA OTHOCHUTCS, HAaNpUMED,
ANIEKTpPUYECKasi U TepMaJibHAasl POBOJAUMOCTb.

3. B 3TOM cMmbIcie BCe MEXAHWYECKHUE UCIBITAHUS SIBISIIOTCS TEXHOJIOTHUYE-
CKHMH UCTIBITAHUSMHU.

4. BemiecTBa, HAXOALIMECS B TBEPAOM COCTOSTHUM, KIACCUPUIUPYIOTCS KaK
METaJUIbl, IOJMMEPBI, KEpaMHUKa.

5. Ot 4yero 3aBUCAT (PU3NUECKHE CBONCTBA MaTepuanoB?

89

KOMINEKT 3JIEKTPOHHbIX :
YYEBHO-METOOAUYECKUX MATEPUATIOB



cryaeHTamu MIHCTUTyTa AucTaHunmoHHoro obpasosanua TITY

|
I I | | | MaTepuarnbl npegHasHa4yeHbl AN UCnonb30BaHus B y‘-leGHbIX uenax
I

6. [xeiimc YaTT MHTEpecoBaJICS CO3JaHUEM 3KCIIEPUMEHTAIBHBIX MOJIENEH
[TApOBBIX JIBUTATEIEU.

7. OH HE TOJIBKO YCOBEPILIEHCTBOBAJ TEIUIOBOM JABUTATENb, HO M TAKXKE M30-
Open HOBBIC MEXaHU3MBI.

8. JlxeiiMc YarT mosy4u1 NaTEHT Ha KOHJIEHCATOpP, B KOTOPOM Map BCTYyIal
B IIPSAMOU KOHTAKT C XOJIOJHOU BOJOM.

9. D10 OBUIM MEpBbIE FKCIEPUMEHTAIIBHBIE allapaThl, CIELHUAIBHO CO3/aH-
HbIE JJI1 MHKEHEPHBIX UCCIICIOBAHUM.

10. Kpome nmapoBbIX JBUTATENEH, OH YCTAHOBHJI €IMHUILY MOITHOCTH.

WRITING

5. Write an abstract to the following text. The length of the abstract is
100-120 words (see Appendix).

FIBERS

Fibers are probably the oldest engineering materials used by man. Jute,
flax, and hemp have been used for “engineering” products such as rope,
cordage, nets, water hose, and containers since antiquity. Other plant and an-
imal fibers have been used for felts, paper, brushes, and heavy structural
cloth. The fiber industry is clearly divided between natural fibers (from plant,
animal, or mineral sources) and synthetic fibers. Many synthetic fibers have
been developed specifically to replace natural fibers, because synthetics often
behave more predictably and are usually more uniform in size. For engineer-
ing purposes, glass, metallic and organically derived synthetic fibers are most
significant. Nylon, for example, is used for belting, nets, hose, rope, para-
chutes, webbing, ballistic cloths, and as reinforcement in tyres.

Metal fibers are used in high-strength, high-temperature, lightweight
composite materials for aerospace applications. Fibers composites improve
the strength-to-weight ratio of base materials such as titanium and aluminum.
Metal-fiber composites are used in turbine compressor blades, heavy —duty
bearings, pressure vessels and spacecraft reentry shields. Boron, carbon,
graphite, and refractory oxide fibers are common materials used in high-
strength fiber composites.

Glass fibers are probably the most common of all synthetic engineering
fibers. These fibers are the finest of all fibers, typically one to four microns in
diameter. Glass fibers are used for heat, sound, and electrical insulation; fil-
ters; reinforcements for thermoplastics and thermoset resins and for rubber
(such as in tyres); fabrics, and fiber optics.
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CONTROL WORK Ne 2

Variant 3

READING
Text 1

1. Read the text about some changes in materials technology. For ques-
tions 1-9, decide if they are true (T) or false (F).

CHANGES IN MATERIALS TECHNOLOGY

Since the technology of any age is founded upon the materials of the
age, the era of new materials will have a profound effect on engineering of
the future.

Not only new materials, but related, and equally important, new and im-
proved and less wasteful processes for the shaping, treating and finishing of
both traditional and new materials are continuously being developed. It is
important that an engineer should be familiar with them. These include cast-
ing, injection molding, and rotational molding of components of ever increas-
ing size, complexity and accuracy; manufacture of more complex compo-
nents by powder metallurgy techniques; steel forming and casting processes
based on new, larger and more mechanized machines, giving reduced waste
and closer tolerances; the avoidance of waste in forging by the use of powder
metallurgy or cast press forms and new finishing processes for metals and
plastics, just to name a few. A high proportion of these processes is aimed at
the production of complex, accurate shapes with a much smaller number of
operations and with far less waste than the traditional methods of metal man-
ufacture.

Joining techniques have developed to unprecedented level of sophistica-
tion and are also providing opportunities for economies. It is necessary to
mention that these newer techniques allow the manufacture of complicated
parts by welding together simpler sub-units requiring little machining; such
assemblies can be made from a variety of materials. The methods can also be
used effectively for assembly, allowing savings to be made in both materials
and machine utilization.

The brief review of new processes above has indicated that a new mate-
rials technology is rapidly emerging, providing new opportunities and chal-
lenges for imaginative product design and for more efficient manufacture.
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STATEMENTS T/F

1. The era of new materials will have a great effect on engineering of the future.

. An engineer must have a thorough knowledge of new technological process-
es.

. New technological processes increase productivity.

. Only a few of these processes are aimed at the production of complex shapes.

. Only new materials are continuously being developed.

. The traditional methods of metal manufacture are aimed at the production of
complex shapes with far less waste.

. Joining techniques are providing opportunities for economies.

. Joining techniques cannot be used effectively for assembly.

9. A new materials technology is providing new opportunities for more efficient

manufacture.

AN KW [\o}

[e BN

Text 2

2. Read the text about a large group of materials, plastics. For questions
1-5, choose the best answer A, B, C or D.

PLASTICS

Plastics are a large and varied group of materials consisting of combina-
tions of carbon and oxygen, hydrogen, nitrogen, and other organic and inor-
ganic elements. While solid in its finished state, a plastic is at some stage in
its manufacture, liquid and capable of being formed into various shapes.
Forming is most usually done through the application, either singly or togeth-
er, of heat and pressure. There are over 40 different families of plastics in
commercial use today, and each may have dozens of subtypes and variations.

A successful design in plastics is always a compromise among highest
performance, attractive appearance, efficient production, and lower cost.
Achieving the best compromise requires satisfying the mechanical require-
ments of the part, utilizing the most economical resin or compound that will
perform satisfactory, and choosing a manufacturing process compatible with
the part design and material choice.

Most people have now outgrown the impression that plastics are low-
cost substitute materials. Those that still view plastics as cheap and unreliable
have not kept up with developments in polymer technology for the past ten
years.

Many plastics did indeed evolve as replacements for natural products
such as rubber, ivory, silk or wool, which became unavailable or on short
supply. But the new materials did not necessarily replace the older ones per-
manently nor made them obsolete. In many cases, they met an increased de-
mand that could not be met by the natural product alone.
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Today’s engineering resins and compounds serve in the most demanding
environments. Their toughness, lightness, strength, and corrosion resistance
have won many significant applications for these materials in transportation,
industrial and consumer products. The engineering plastics are now challeng-
ing the domains traditionally held by metals: truly load-bearing, structural
parts.

1. A plastic in its finished state is
A. solid
B. liquid
C. high-cost
D. incapable of being formed into various shapes

2. If plastics are of a successful design, they have
A. highest performance and attractive appearance
B. efficient production
C. lower cost
D. all these combined

3. Plastics cannot replace such products as
A. ivory
B. silk
C. rubber
D. iron

4. The reason for replacements for natural products by many plastics is

A. to replace them permanently

B. to make them obsolete

C. to make them unavailable

D. to meet the demand that could not be met by the natural product alone

5. Engineering resins are in great demand because of their
A. toughness
B. toughness, lightness, strength, and corrosion resistance
C. lightness
D. strength and corrosion resistance
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VOCABULARY AND GRAMMAR
3. Choose the correct item A, B, C or D.

1. These materials have a profound effect engineering.
A. on
B. at
C.in
D. of

2. Engineers must with these processes.
A. know
B. be familiar
C. acquainted
D. imagine

3. These processes are aimed at the production of complex shapes with far
less waste the traditional methods.
A. that
B. that of
C. than
D. then

4. Joining techniques are providing great for economies.
A. necessity
B. challenge
C. opportunities
D. demand

5. Unfortunately, some engineers do not keep with developments in
polymer technology.
A.in
B. on
C.up
D. upon

6. Unless the technology founded, application of this material will be
impossible.
A.is
B. isn’t
C. was
D. wasn’t
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7. If the method could allow savings of the material, it used effective-
ly.
A. will be
B. would be
C. would have been
D. was

8. The material satisfactory if it had satisfied the mechanical re-
quirements.
A. will perform
B. had performed
C. will have performed
D. would have performed

9. If the engineers didn’t achieve the best compromise, the manufacturing
process compatible.
A. weren’t
B. wouldn’t be
C. won’t be
D. won’t

10. Engineering resins serve in the most demanding environments, ?
A. aren’t they
B. isn’t it
C. don’t they
D. doesn’t it

TRANSLATION
4. Translate the sentences from Russian into English.

1. UmxeHep TOJDKEH 3HATh O MEHEe 3aTPaTHBIX IMpolieccax o0paboTKu MaTe-
pHUAaoB.

2. OrpoMHOE KOJHMYECTBO 3THUX IMPOILIECCOB HAMPABICHO HAa MPOU3BOICTBO
0oJiee CIOXKHBIX U TOUYHBIX MOJIEJIEH.

3. CoBpeMEHHbIE TEXHOJOTUYECKHE METOJbl CO3/1al0T HOBBIE BO3MOXKHOCTH
115t 6oJiee 3(pPeKTUBHOTO MPOU3BOACTBRA.

4. TexHOJIOTHH MO COBMEIEHUIO MAaTepUaNOB JIOCTUTIIM OecrnpeneeHTHOTrO
YPOBHS CIIOKHOCTH.

5. Takue cOOpKHM MOKHO OCYIIECTBIIAITh U3 MHOXKECTBA Pa3HOOOpA3HBIX Ma-
TEpHUAaJIOB.

6. [Inactmacca — 3710 Oosblas rpymnna MaTepruaioB, COCTOSIIIUX U3 OPraHH-
YECKUX U HEOPTaHUYECKUX JIEMEHTOB.
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7. MHOTHE Pa3HOBHIHOCTH IUIACTMACCHl PACCMATPUBAIOTCS KaK 3aMCHUTEIIH
MPUPOJHBIX MPOIYKTOB TAaKHWX, KaK PE3WHA, CIIOHOBAas KOCTh, IICIK KN
IePCTh.

8. B Hacrosmiee BpeMs TEXHHUECKAs Pe3MHA UCIIOJB3YETCS B CaMBIX BOCTpE-
OOBaHHBIX 00JIACTIX.

9. lleHHOCTH TaHHOTO MaTepHaia 3aKII0YacTcs B €ro MPOYHOCTH, JIETKOCTH
U COITPOTUBJICHUIO KOPPO3HH.

10. Te, kTO moJjararoT, YTO IJJaCTMAacca HE HAJCKHBIN MaTepuall, HE CICAAT

3a pa3BUTHEM IIOJUMEPHOMN TEXHOJOTHH.

WRITING

5. Write an abstract to the following text. The length of the abstract is
100-120 words (see Appendix).

COMPOSITE MATERIALS

The combinations of two or more different materials are called compo-
site materials. They usually have unique mechanical and physical properties
because they combine the best properties of different materials. For exam-
ple, a fibre-glass reinforced plastic combines the high strength of thin glass
fibres with the ductility and chemical resistance of plastic. Nowadays com-
posites are being used for structures such as bridges, boat-building etc.

Composite materials usually consist of synthetic fibres within a matrix, a
material that surrounds and is tightly bound to the fibres. The most widely
used type of composite material is polymer matrix composites (PMCs). PMCs
consist of fibres made of a ceramic material such as carbon or glass embedded
in a plastic matrix. Usually the fibres make up about 60 per cent by volume.
Composites with metal matrices or ceramic matrices are called metal matrix
composites (MMCs) and ceramic matrix composites (CMCs), respectively.

Continuous-fibre composites are generally required for structural appli-
cations. The specific strength (strength-to-density ratio) and specific stiff-
ness (elastic modulus-to-density ratio) of continuous carbon fibre PMCs,
for example, can be better than metal alloys have. Composites can also have
other attractive properties, such as high thermal or electrical conductivity
and a low coefficient of thermal expansion.

Although composite materials have certain advantages over convention-
al materials, composites also have some disadvantages. For example, PMCs
and other composite materials tend to be highly anisotropic — that is, their
strength, stiffness, and other engineering properties are different depend-
ing on the orientation of the composite.
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CONTROL WORK Ne 2

Variant 4

READING
Text 1

1. Read the text about changes in materials technology. For questions
1-8, decide if they are true (T) or false (F).

WORKING WITH NEW MATERIALS

A successful design is almost always a compromise among highest per-
formance, attractive appearance, efficient production, and lowest cost.
Achieving the best compromise requires satisfying the mechanical require-
ments of the part, utilizing the most economical material that will perform
satisfactory, and choosing a manufacturing process compatible with the part
design and material choice. Stating realistic requirements for each of these
areas is of the utmost importance.

The rapidity of change in materials technology is typified by the fact
that plastics, a curiosity at the turn of the 20™ century, are now being used in
volumes which have for many years exceeded those of all the non-ferrous
metals put together, and which are beginning to rival steel.

The changes which are taking place are, of course, not only quantitative.
They are associated with radical changes in technology — in the range and na-
ture of the materials and processes available to the engineer.

The highest specific strength (i.e. the strength available from unit weight
of material) now available comes from non-metals, such as fibreglass, and
from metals, such as beryllium and titanium, and new ultra-high strength
steels.

Fibre technology, in its modern form, is of more recent origin than plas-
tics, but composites based on glass and/or on carbon fibres are already being
applied to pressure vessels, to lorry cabs and to aircraft engines, and may
well replace aluminum for the skin and structure of aircraft. An all-plastic car
has been exhibited: nearly the whole car, except the engine and transmission
1s of plastics or reinforced plastics.

It is not only plastics and their reinforcement which are changing the
materials scene. Ceramics too are gaining an increasing foothold. Their im-
pact as tooling materials in the form of carbides, nitrides and oxides is also
well known — cutting tools made of these materials are allowing machining

97

'KOMMAEKT 3NEKTPOHHBIX
YYEBHO-METOAWYECKMX MATEPUANOB k. I £4 IMMIMEiIMm&|I




cryaeHTamu MIHCTUTyTa AucTaHunmoHHoro obpasosanua TITY

|
I I | | | MaTepuarnbl npegHasHa4yeHbl AN UCnonb30BaHus B y‘-leGHbIX uenax
I

rates which had previously been considered quite impossible. Silicon nitride
seems to offer particular promise for a wide variety of applications. Among
these is liquid metal handling. Pumps for conveying liquid aluminum are now
on trial which could revolutionize the foundry industry. Silicon nitride is also
being tested for the bearing surfaces of the Wankel rotary engines which are
being developed as potential replacements for the conventional piston en-
gines of our motor cars. And ceramic magnets have replaced the traditional
steel pole-piece plus copper field coil for providing the engineering field for
many electric motors.

It is clear that the number of combinations of all kinds of original trends
in the production of new materials is practically unlimited. This, in turn,
opens new realms for the designing of still cheaper, effective and unthinkably
perfected, compared to that we have today, machines and mechanisms.

STATEMENTS T/F

1. The compromise among highest performance, attractive appearance, ef-
ficient production, and lowest cost makes a successful design of the ma-
terial.

2. Nowadays the use of plastics in volumes is the same as all the non-

ferrous metals put together.

The changes in materials technology are rapid.

Fibre technology came into being earlier than plastics.

Nearly the whole car, including the engine and transmission is of plas-

tics.

Both plastics and ceramics are gaining a foothold.

Silicon nitride is not considered to be promising in applications.

The number of combinations of all kinds of original trends in the produc-

tion of new materials is not practically limited.

kW

o N

Text 2

2. Read the text about altering the characteristics of steel. For questions
1-7, choose the best answer A, B, C or D.

HEAT TREATMENT OF STEEL

We can alter the characteristics of steel in various ways. In the first
place, steel which contains very little carbon will be milder than steel which
contains a higher percentage of carbon, up to the limit of about 1.5 %. Sec-
ondly, we can heat the steel above a certain critical temperature, and then al-
low it to cool at different rates. At this critical temperature, changes begin to
take place in the molecular structure of the metal. In the process known as
annealing, we heat the steel above the critical temperature and permit it to
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cool very slowly. This causes the metal to become softer than before, and
much easier to machine. Annealing has a second advantage. It helps to re-
lieve any internal stresses which exist in the metal. These stresses are liable
to occur through hammering or working the metal, or through rapid cooling.
Metal which we cause to cool rapidly contracts more rapidly on the outside
than on the inside. This produces unequal contractions, which may give rise
to distortion or cracking. Metal which cools slowly is less liable to have these
internal stresses than metals which cool quickly.

On the other hand, we can make steel harder by rapid cooling. We heat
it up beyond the critical temperature, and then quench it in water or some
other liquid. The rapid temperature drop fixes the structural change in the
steel which occurred at the critical temperature, and makes it very hard. But a
bar of this hardened steel is more liable to fracture than normal steel. We
therefore heat it again to a temperature below the critical temperature, and
cool it slowly. This treatment is called tempering. It helps to relieve the inter-
nal stresses, and makes the steel less brittle than before. The properties of
tempered steel enable us to use it in the manufacture of tools which need a
fairly hard steel. High carbon steel is harder than tempered steel, but it is
much more difficult to work. These heat treatments take place during the var-
ious shaping operations.

1. In the process of annealing, the steel
A. contains very little carbon
B. contains a higher percentage of carbon
C. cools at different rates
D. becomes softer than before

2. Annealing makes the metal
A. much easier to machine
B. cool slowly
C. cool rapidly
D. lighter than before

3. Metal which we cause to cool rapidly
A. contracts more rapidly on the inside
B. contracts more rapidly on the outside
C. relieves any internal stresses
D. is liable to occur through hammering

4. On the other hand, by rapid cooling, we can make steel
A. heavier
B. lighter
C. milder
D. harder
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5. A bar of the hardened steel is than normal steel.
A. milder
B. lighter
C. harder
D. more liable to fracture

6. Tempering makes the steel than before.
A. milder
B. more brittle
C. less brittle
D. lighter

7. High carbon steel is :
A. harder than tempered steel
B. much easier to work
C. milder than tempered steel
D. little easier to machine

VOCABULARY AND GRAMMAR
3. Choose the correct item A, B, C or D.

1. To state realistic requirements for each of the areas is of the
importance.
A. utmost
B. special
C. especial
D. efficient

2. A successful design should have an appearance.
A. beautiful
B. wonderful
C. attractive
D. amazing

3. Nowadays many radical changes take in technology.
A.alot
B. time
C. part
D. place

4. Fibre technology is of more origin than plastics.
A. early
B. recent
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C. late
D. lately

5. These treatments take place the various shaping operations.
A. at
B. during
C. in the time
D. for

6. If a design the best compromise, it will satisfy the mechanical re-
quirements.
A. achieve
B. achieves
C. will achieve
D. would achieve

7. If we heat the steel above a certain critical temperature, and then allow it to
cool at different rates, there changes in the molecular structure of
the metal.

A. will be
B. would be
C.is

D. has been

8. The steel would have become softer if it above the critical temper-
ature.
A. had heated
B. had been heated
C. would have been heated
D. would be heated

9. Unless we heat the steel above a certain temperature, the metal be-
come softer.
A. wouldn’t
B. isn’t
C. doesn’t
D. don’t

10. This produces unequal contractions, ?
A. don’tit
B. doesn’t it
C. don’t this
D. doesn’t this
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TRANSLATION
4. Translate the sentences from Russian into English.

1. ITnacThk HAUMHAET KOHKYPHUPOBATH CO CTAIBIO.

2. I3MeHeHuns, KOTOphIE Ceiluac MPOUCXOASAT, CBSI3aHbl C PAAUKAIbHBIMU H3-
MEHEHHSMH B TEXHOJIOTUU.

. ®ulpa TEXHOIOTUs UMEET OoJIee paHHEee MPOUCXOXKACHHUE, YEM TTacTMAacca.

4. Tloutn Bech aBTOMOOUIIb, KPOME JIBUTATENsl U KOPOOKHU TEepeiay, COCTOUT
U3 IUIACTHKA.

. Kepamuka Takke yTBepKIaeT CBOU MO3UIUU.

6. TpyObl /U1 TPAHCHOPTUPOBKHU KUAKOTO AJIFOMUHHUS HaXOATCS B IIpoLiecce

HCTIBITAaHUN.

7. CTaHOBUTCSL OYEBMJHBIM, YTO YHUCJIO KOMOMHAIMHA BCEX BHUJOB OpUIH-
HaJbHBIX HAIlPaBJIEHUHN B MPOU3BOJCTBE HOBBIX MAaTEPUATIOB, IPAKTUUECKU
Oe3rpaHuyHO.

. XapaKTepUCTUKH CTAJTU MOKHO U3MEHUTh PA3JINYHBIMHU CIOCOOaMHU.

9. Ilpu Takou TEMIIEpaType NPOUCXOIAT U3MEHEHUS B MOJIEKYJIIPHON CTPYK-

Type METaIa.
10. C gpyroit CTOpOHBI, MOKHO CJI€JaTh CTallb 00Jiee TBEPAOU MyTeM OBICT-
POTO OXJIAKICHHUS.

(98]

)

o0

WRITING

5. Write an abstract to the following text. The length of the abstract is
100-120 words (see Appendix).

NEW STEEL MEETS CHANGING NEEDS

As a structural material, steel has two drawbacks: its weight and its sus-
ceptibility to rust. However, due to its advantages, steel has long been used,
and in great quantities, in structural applications from bridges and buildings
to ships, automobiles and household appliances. Steel is superior to other
structural materials in strength, toughness, workability and other properties
that are critical for such applications, and it is mass-produced with uniform,
reliable quality and at a low cost. Since steel is the most popular structural
material available, steel-makers make every effort to meet the changing
needs of these markets. New, more sophisticated processes for steel-making
and treatment have led to steel products of higher grade and a greater variety.
Yet, it can no longer be said that a steel product is satisfactory if it is simply a
good structural material.
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Today’s market needs can be classified broadly as: 1) the need for lighter
weight; 2) the need for new properties; 3) the need for maximum performance;
and 4) the need for cost reduction. The need for lighter weight is really a re-
quirement for materials having higher specific strength (strength/specific grav-
ity). Materials offering new properties not found in conventional materials will
include new breeds of steel, hybrid materials and truly novel materials such as
amorphous metal. The need for maximum performance calls for materials ap-
proaching the limits of durability, toughness and the like. Finally, the need to
reduce costs is leading to materials diversification in which steel materials pre-
cisely suited to a specific application are developed. New families of steel
products are steadily emerging to meet these needs.

Let’s look now at how steel needs have changed in automotive industry
and how steelmakers have met these needs. What is needed in new steels by
automotive industry. Changes in auto industry’s environment New require-
ments for steel by auto industry Steels which meet auto industry’s require-
ments Fuel efficiency Durability Exhaust gas restriction Noise restriction
Safety requirements Weight reduction, lighter gauge of steel Corrosion re-
sistance Heat resistance Noise reduction Rigid structure High-strength sheets
with good formability (dual-phase steel) Coated sheets (one — side galvanized
sheets) Heat-resistant stainless sheets, aluminized sheets Vibration-damping
sheets High-strength low-alloy steel some properties of metals. Every engi-
neering material possesses material certain properties, or characteristics or
qualities which we can find by experiment; these properties may make the
material suitable or unsuitable for any particular purpose.

103

"KOMIJNEKT 3JIEKTPOHHbIX

YYEBHO-METOOAUYECKUX MATEPUATIOB



cryaeHTamu MIHCTUTyTa AucTaHunmoHHoro obpasosanua TITY

|
I I | | | MaTepuarnbl npegHasHa4yeHbl AN UCnonb30BaHus B y‘-leGHbIX uenax
I

GRAMMAR REFERENCE
THE PASSIVE VOICE

1.1. The Formation of the Passive Voice

tobe+V;
Tense/Verb Form Active Passive
Present Simple They develop films here. Films are developed here.
Present Continuous | They are developing a film A film is being developed
now. now.

Past Simple They developed this film This film was developed
yesterday. yesterday.

Past Continuous They were developing a film | A film was being developed
when I arrived. when arrived.

Present Perfect They have already developed | Ten films have already been
ten films. developed.

Past Perfect They had developed fifty Fifty films had been
films by that year. developed by that year.

Future Simple They will develop the film The film will be developed
tomorrow. tomorrow.

Conditionals They would develop the film | The film would be developed
if they had time. if they had time.

Modals They must develop the film by | The film must be developed
noon. by noon.

1.2. The Use of the Passive Voice

* when the person who carries out the action (the agent) is unknown, unim-
portant or obvious from the context.

My car was stolen last night, (unknown agent)

The plants are watered every evening, (unimportant agent)

The house was burgled, (by a burglar-obvious agent)
* when the action itself is more important than the agent, especially in news
headlines, newspaper articles, formal notices, instructions, advertisements, etc.

The new wing of the hospital was opened by the President yesterday
morning.
* when we want to emphasize the agent.

The town library was built by my great-great-grandfather in 1874.
* when we want to make statements more polite or formal.

My new CD player is broken, (more polite than You'’ve broken my new
CD player).
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EXERCISES
1. Form the Passive from the verbs.
Example: to take — to be taken

to ask, to read, to write, to invite, to drink, to eat, to smoke, to drive, to see,
to send, to inform, to build, to publish, to help, to advise, to give, to bring,
to speak.

2. Translate the sentences paying attention to the Present Simple Passive.

1. Many books are published in Russia. 2. The machines are tested by the po-
lice. 3. I am always driven to work by my neighbor. 4. The machines are test-
ed before use. 5. The car is polished once every three months. 6. Concrete is
made of cement, sand and gravel. 7. A picnic is arranged once a month by
our club. 8. These gates aren’t painted every year. 9. I’'m not invited to my
uncle’s every weekend. 10. He isn’t asked at every lesson.

3. Translate into English using the Present Simple Active or Passive.

1. S mpurnamaro — Mens npurnamaror.

2. On npuceuiaer — EMy npuceuiaror.

3. Ona paccka3zbiBaeT — Eil paccka3bIBaroT.

4. Onu coobmarot — MM coobmiaror.

5. Pabouwnii crpout — Jlom ctpourcs.

6. [lucarens numiet kHUTY — KHura myOiaukyeTcs.

7. CTyI€eHT NUUIET YIPAKHEHUE — Y IPAXKHEHUE BBITTOTHACTCS.
8. Ctynentsl moMorator — CTyJieHTaM HOMOTaroT.

9. Ml 3agaem Borpockl — Ham 3a1at0T BOIPOCHL.

10. A coBeTyto — MHe COBETYIOT.

4. Translate the sentences paying attention to the Past Simple Passive.

1. The best machine was chosen. 2. My bike was stolen last week. 3. The po-
lice were called. 4. The book was finished yesterday. 5. The meeting was
held on Monday. 6. He was not invited to the party. 7. They were introduced
to my friend. 8. I was visited by the teacher last week. 9. Many questions
were given to us at the lesson. 10. The letters were brought by the postman.
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5. Put the verbs in brackets into the Future Simple Passive.
Example: The delegation ... will be met ... (meet) tomorrow.

1. This program ... (show) again tomorrow. 2. Your room ... (clean) in a
week. 3. 1 ... (introduce) to the director soon. 4. The gates ... (paint) again
next year. 5. My pets ... (not feed) until six o’clock. 6. You ... (not bother)
by that man again. 7. You ... (invite) to Betty’s party? 8.1 ... (allow) to go to
Europe. 9. Many questions ... (ask) to the lecturer. 10. The letter ... (write)
next week.

6. Put the verbs in brackets into the Present, Past or Future Simple Pas-
sive.

1. Moscow ... (found) in 1147. 2. Football ... (play) in summer. 3. Her new
article ... (finish) next year. 4. The letter ... (receive) tomorrow. 5. That bone
... (give) to the dog today. 6. The chair ... (break) two days ago. 7. An inter-
esting fairy-tale ... (tell) tonight. 8. The boy ... (take) to the zoo last month.
9. The book ... (publish) in three months. 10. Many letters and telegrams ...
(send) every day.

7. Put the verbs in brackets into the Continuous Passive.

1. This question still ... (discuss). 2. The theatre ... (build) when we came to
this town. 3. My friend ... (ask) when the dean entered the classroom.
4. A new grammar rule ... (explain) by the teacher now. 5. While the exper-
iment ... (make) we were not allowed to enter. 6. Who ... (examine) now?
7. Don’t switch off the TV-set. An interesting quiz program ... (broadcast)
now. 8. The lecture ... (listen) to attentively. 9. The flowers ... (water) from
2 till 3 tomorrow. 10. The glasses ... (look) for everywhere now.

8. Translate the sentences paying attention to the passive forms. Identify
the tense.

1. A new underground station is being constructed in our street. 2. The device
was being tested when you entered the laboratory. 3. This question is not
connected with the problem which is being discussed now. 4. Many various
machines are being produced for our industry by this plant. 5. The art exhibi-
tion of young artists is being widely commented by the press. 6. The ma-
chines produced by this plant are being used in agriculture. 7. Masterpieces
from our museum were being exhibited in different cities in June last year.
8. He is being waited for. 9. While the experiment was being carried out, no-
body left the laboratory. 10. The speaker was being listened to with great in-
terest.
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9. Put the verbs in brackets into the Simple or Continuous Passive.

1. He ... (ask) now. 2. We received the telegram when the letter ... (type).
3. The article ... (translate) into Russian in a few days. 4. A new grammar
rule ... usually ... (illustrate) by some examples. 5. She ... (laugh) at if she
says it. 6. The new project ... still ... (work) at. 7. The document ... still ...
(look) for. 8. Books by this writer ... always much ... (speak) about. 9. The
meeting won’t be over soon as the report ... (follow) by a discussion. 10. The
doctor ... (send) for a minute ago.

10. Translate the sentences paying attention to the Perfect Passive forms.

1. An opening speech has been made by Mr. Brown. 2. Tom said that the
conditions of work had been greatly improved. 3. The project has already
been submitted to the commission. 4. He asked me if I had been invited to the
party. 5. The project will have been finished by Tuesday. 6. Much attention
has been paid to the further improvement of the living conditions of the peo-
ple. 7. She said that her poems had been devoted to the youth. 8. Good art
training has been received by these young artists. 9. She has been listened to
with great attention. 10. The house will have been built by the end of the
year.

11. Change from active into passive.

1. I took him for a walk. 2. She won’t forget your telephone number. 3. We’ll
book tickets tomorrow. 4. We met her at the corner of the street. 5. We dis-
cussed such problems at our meetings. 6. They are building a new cinema in
his street. 7. A young architect designed that beautiful building. 8. I rang my
friend up. 9. I have just done the translation. 10. They will have passed the
examinations by February.

12. Write sentences in the passive. Mind the tense form.
Example: (The floor/not clean/yet) The floor hasn’t been cleaned yet.

1. (The politician/INterVIEW/NOW). .....ovuiiiiiie i eieeeeaeenns,
2. (The Mona Lisa/paint/Leonardo da Vinci)..............ocevvevvennn...
3. (My flat/burgle/last night)............coooiiiiiii
4. (All tickets/sell/before we got there)............coooviiiiiiiiiiiiin.,
5. (The dog/not feed/yet).......ccovveiviiiiii e,
6. (The presents/Wrap/MOW) ....o.ueeeiiri it eie e eeae e,
7. (The prizes/award/President/tomorrow)............ccoeviiiiiiiiinn.nn
8. (Tea/grow/India)..........ooviiiniiiiiii e
9. (The prisoners/take/to PriSON/NOW).......covvvriiiniieiiiieeiieenneannn.
10. (The book/read/by next week) .........cccovviiiiiiiiiiiiiiiiie ...
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13. Fill in by or with.

. Most children are strongly influenced ...by ...they parents.
. The jam sandwiches were made ...with ...white bread.
. Jake was dismissed ... his boss.
. The meal was eaten ... chopsticks.
. The lock was broken ... a hammer.
. The football fans were observed ... the police.
. My hair was cut ... a top stylist.
. My camera was loaded ... a black and white film.
. The beds were made up ... clean sheets.
10. This awful mess was made . Carol’s dog.

O 001N N b W=

14. Put the verbs in brackets into the correct passive form.

Last week a new leisure centre 1) ...was opened... (open) in the town of
Halden. The centre 2) ... (believe) to be the largest in Europe and it
3) ... (hope) that it 4) ... (visit) by over 40,000 people a month. The centre

) ... (plan) for over ten years, but it 6) ... (only/make) possible by a large
government grant. Unfortunately, it 7) ... (not/finish) yet, but it 8) ... (think)
that it 9) ... (complete) by next month. The centre includes an Olympic-size
swimming pool and fifty tennis courts which 10) ... (can/book) by phone.
The gym 11) ... (claim) to be the most modern in the country. The equipment
12) ... (buy) in Germany and training 13) ... (provide) by five top instructors.
Entrance fees are cheap because half the cost 14) ... (pay) by the local coun-
cil, so many local people will be able to afford them.

PROGRESS CHECK TEST 1 (The Passive forms)
15. Choose the correct item.

1. Chocolate can ... or ... .

a) eat, drink b) be eating, drinking  ¢) be eaten, drunk
2. The cocoa plant ... by the Mayas, Toltecs and Aztecs more than 3,000
years ago.
a) was first growing b) was first grown c¢) was first being grown
3. A suspicious-looking man ... running away from the scene of the crime.
a) was seen b) is seeing C) saw
4. The salad was made ... lettuce, onions and cucumber.
a) of b) by ¢) with
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5. The curtains ... by Marie.
a) are making b) are being made ¢) made

6. The pool must be ... on Sunday.
a) cleans b) cleaning ¢) cleaned

7. These cakes are made ... cherries.
a) by b) of ¢) with

8. The goods ... recently.
a) has been delivered b) have been delivered c) delivered

9. The picture ... to me for my birthday.

a) was given b) gave c) is given
10. My dress ... by my mother now.
a) is being made b) is made ¢) made
11. The book ... in a month.
a) 1s publishing b) was published c¢) will be published

12. The cats ...once a day.
a) are being fed b) are feeding c) are fed

13.1 ... how to swim when I was five.
a) will be taught b) was taught c¢) have been taught

14. The jewellery ... in the safe.
a) 1s kept b) are kept c) is keeping

15. “What is happening over there?”” — “Oh, a new cinema ... .”
a) 1s built b) is being built ¢) was is built

16. Paul’s car ... last night.
a) 1s stolen b) has been stolen ¢) was stolen

17. Claire’s phone number ... on this piece of paper.
a) written b) be written ) 1s written

18. This tree ... in the 19™ century.
a) plant b) was planted c) is planting

19. This piece of music ... yet.
a) has not recorded b) have not recorded ¢) has not been recorded

20. Not much ... about this complicated subject.

a) 1s known b) known c) knows
21. The new night club ... by the council last week.
a) closed b) was closed ¢) is closed
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22. I have a beautiful jumper which ... by my grandmother.

a) knitted b) had been knitted ¢) was knitted
23. The instructions must ... very carefully.

a) was followed b) be followed ¢) is followed
24. Tickets ... before we arrived.

a) had been sold b) have been sold ¢) will be sold
25. The new bridge ... already.

a) is being built b) has been built ¢) had been built
26. Breakfast ... at eight in the morning.

a) was served b) had been served c¢) has been served
27. Designer clothes ... in this shop.

a) 1s sold b) was sold ¢) are sold
28. The exam ... by all the children by three o’clock.

a) was taking b) was being taken ¢) had been taken
29. Chinese ... by more than one billion people.

a) has spoken b) is spoken c) speak
30. The house ... by the time we arrived.

a) wasn’t cleaned  b) isn’t cleaned c¢) hadn’t been cleaned
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TYPES OF QUESTIONS

There are five types of questions in the English language:
1. General questions.

2. Special questions.

3. Questions to the subject.

4. Tag questions.

5. Alternative questions.

1. GENERAL QUESTIONS (or YES/NO QUESTIONS)

A General question is one of the main questions in the English language.
It is made up to the whole sentence and requires only “yes” or “no” answers.

The word order in a general question is indirect, i.e.

An auxiliary verb or a modal verb — subject — verb...?

There are some auxiliary verbs the choice of which depends on the tense
of the verb. These are:

am/is/are/was/were/do/does/did/have/has/had/shall/will.

There are some modal verbs. These are:

an/could/may/might/must/should/ought.

Examples of general questions:

1. Is he a student? — Yes, he is / No, he isn’t.

2. Are they pilots? — Yes, they are / No, they aren’t.

3. Was your brother in the cinema yesterday? — Yes, he was / No, he

wasn’t.

. Does she know English well? — Yes, she does / No, she doesn’t.

. Do your cats eat a lot? — Yes, they do / No, they don’t.

. Did you buy that picture? — Yes, 1 did / No, I didn’t.

. Has he arranged the party yet? — Yes, he has / No, he hasn’t.

. Have you got Claire’s phone number? — Yes, [ have / No, [ haven’t.

9. Had they travelled a lot before they visited London? — Yes,
they had / No, they hadn’t.

10. Will you show me the way to the underground? — Yes, I will / No, I
won’t.

11. Can you swim? — Yes, I can / No, I can’t.

12. Could you see that ship? — Yes, I could / No, I couldn’t.

0O K~
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2. SPECIAL QUESTIONS (or WH - QUESTIONS)

A special question is made up to any part of the sentence to find out par-
ticular detailed information and requires a full answer.

The word order in a special question is:

Wh — an auxiliary verb or a modal verb — subject — verb...?

Remember the following interrogative words (Wh — BonpocutenbHbie

CJI0Ba):
Interrogative words Translation
What...? Yro, kakoi...?
Where...? I'ne, xyna...?
When...? Korna...?
Why...? [Touemy, 3auemM...?
Who...? KTo...?
Which...? Koropsrii...?
Whose...? Yeit...?
Whom...? Koro, xomy...?
How...? Kak...?

The most widespread interrogative words are what, where, when.
Besides, there are some interrogative combinations made up of two
words. These are:

Interrogative Translation

combinations

What kind...? Kaxoii...?

What time...? Bo ckomnbko...?

How many...? CKOJIBKO...? (C MCUUCISIEMBIMH CYIIECTBUTEIBHBIMH )
How much...? CKOJBKO. . .7 (C HEUCUUCIISIEMBIMU CYILECTBUTEILHBIMHU )
How long...? Kak nosro...?

How often...? Kak yacro...?

How far...? Kak naneko...?

How old...? CkonpKo JieT...7

While asking a special question, it is a general question which is taken
into account. For example, a general question to the sentence “She passed her
exams successfully” is “Did she pass her exams successfully?” In order to
turn this general question into a special question, just add any interrogative
word to the beginning of the sentence: “How did she pass her exams?” or
“What did she pass successfully?”
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Examples of special questions:

1. Where does that lady keep her jewellery?
2. What should you do if you are lost?
3. How is Kevin?

4. When were you born?

5. Whose book is this?

6. What subject do you like?

7. How far from the university do you live?

8. How long have you been studying English?
9. How old is your little sister?

10. How often can you visit your grandparents?

3. QUESTIONS TO THE SUBJECT

A question to the subject deserves a special attention. It is different from
special questions because no auxiliary verb is used in this type of questions.
You should just change the subject of the sentence into what or who.

So, the word order in a question to the subject is:

Wh — verb — other parts of the sentence?

It is important here not to confuse a question to the subject with a spe-
cial question beginning with what or who.

Examples of questions to the subject:

1. What happened to you?

2. Who went to the zoo?

Compare with those of special questions:

1. Who are you seeing now?

2. What are you doing?

Check yourself

Put the words in the correct order.

1. Who / about / you / it / ? / told /

2. 7/ called / Who /yesterday / her /

3.tell / about / Who / ? him/ can /her /
4.yet / hasn’t / book / read / this / Who / ? /
5. 7/ has / to / What / happened / you /
Keys:

1. Who told you about it?

2. Who called her yesterday?

3. Who can tell him about her? Who can tell her about him?
4. Who hasn’t read this book yet?

5. What has happened to you?
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4. TAG QUESTIONS (or DISJUNCTIVE QUESTIONS or TAIL
QUESTIONS)

A tag question is made up of two parts: the first part is an affirmative or
a negative sentence, the second part is a short question (tag) either positive or
negative. The second part is separated from the first part with a comma (3a-
narasi). These types of questions are very popular in everyday English. They
are not asked directly still they encourage an interlocutor (co6ecegnuk) to an
answer. The “tags” are usually translated into Russian as “He Tak mm”,

99 ¢¢ 29 ¢

“He mpaBaa m”, “na”, “nmpaBUIILHO .

Examples of tag questions:

. He looks after his sister, doesn’t he?

. A girl fell into the river, didn’t she?

. The guests will come tomorrow, won’t they?

. An army officer must wear a uniform, mustn’t he?

. The secretary has been typing the letters for two hours, hasn’t she?
. Paul doesn’t like his new job, does he?

. John isn’t paying for his lessons, is he?

. These girls cannot speak French, can they?

O N Pk~ W~

As we can see from the examples that in the “tag” there is an auxiliary
or a modal verb which we use in the first part and a pronoun which is the
subject of the first part. It is also important to know that if the first part is
positive, then the second part is negative and vice versa (Ha060poOT).

The tag questions of some verbs/expressions are formed differently.
Study the following examples:

I am —aren’t [?
Open the windows, will/won’t you?
Let me say, will/won’t you?

Check yourself

Choose the correct letter.

1. The children are happy, ...?

a) aren’t they b) don’t they c) are they
2. She is your best friend, ... ?
a) isn’t she b) won’t she c¢) doesn’t she
3. There are many plates in the cupboard, ...?
a)isn’t it b) aren’t there c) are there
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4. They could read the notice, ...?

a) could they b) couldn’t they c) can’t they
5. Open the book at page 20, ....?

a) will you b) wasn’t he c¢) didn’t you
6. Each parent worries about their children, ...?

a) don’t they b) doesn’t he c) isn’t he
7. She hasn’t put an advertisement in a paper, ...?

a) hasn’t she b) does she ¢) has she
8. Many people don’t know about this new shop, ...?

a) don’t they b) do they c) are they

9. Nobody will come to the beach tomorrow, ...?
a) won’t they b) will they c) will he

10. He never wakes up before 10 0’clock, ...?
a) does he b) doesn’t c) isn’t he

Keys: 1a, 2a, 3b, 4b, 5a, 6b, 7c, 8b, 9b, 10a.

S. ALTERNATIVE QUESTIONS

An alternative question implies a choice between two people, things, ac-
tions, etc. This question can be asked to any part of the sentence. It is made
up of two parts: the first part is a general question, the second part contains
“or” and the word of choice.

Examples of alternative questions:

1. Do you live in Tomsk or Moscow?
2. Is she a student or a school girl?
3. Did you wake up at 6 or at 7 o ’clock?

Check yourself
Identify the type of questions. Choose the correct letter (A-E).

1. Does she like to ride a bicycle in the evening?
A) a general question
B) a special question
C) a question to the subject
D) a tag question
E) an alternative question

2. Who can help us to wash the car?
A) a general question
B) a special question

115

KOMINEKT 3JIEKTPOHHbIX :
YYEBHO-METOOAUYECKUX MATEPUATIOB b —




|
U , | I Martepuansl npegHasHayeHbl ANA UCNONb30BaHNA B y4ebHbIX Lenax
|' cTyaeHTamu MHcTuTyTa AMcTaHunoHHoro obpasosadus TITY

C) a question to the subject
D) a tag question
E) an alternative question

3. This sportsman is very fast, isn’t he?
A) a general question
B) a special question
C) a question to the subject
D) a tag question
E) an alternative question

4. Do they speak English or German?
A) a general question
B) a special question
C) a question to the subject
D) a tag question
E) an alternative question

5. Who are we waiting for?
A) a general question
B) a special question
C) a question to the subject
D) a tag question
E) an alternative question

6. Why are you late?
A) a general question
B) a special question
C) a question to the subject
D) a tag question
E) an alternative question

7. That house is under construction, isn’t it?
A) a general question
B) a special question
C) a question to the subject
D) a tag question
E) an alternative question

8. What was the weather like all the time?
A) a general question
B) a special question
C) a question to the subject
D) a tag question
E) an alternative question
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9. Who doesn’t understand the rule?
A) a general question
B) a special question
C) a question to the subject
D) a tag question
E) an alternative question

10. Who will meet the foreign delegation?
A) a general question
B) a special question
C) a question to the subject
D) a tag question
E) an alternative question

Keys: 1a, 2c, 3d, 4e, 5b, 6b, 7d, 8b, 9c, 10c.
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CONDITIONALS

* Conditionals are clauses introduced with if.

* The main types of conditionals are: Type 0, Type 1, Type 2 and
Type 3.

* Type 0 Conditionals are used to express a general truth or scientific
fact. We can use when instead of if in this case.

* Type 1 Conditionals (real present) are used to express real or very
probable situations in the present or future. We can use when instead of if. If
means that something may happen. When means that something will defi-
nitely happen.

If he calls, I'’ll tell him the news. (but he might not call)

When he calls, I'll tell him the news. (he will definitely call)

* Type 2 Conditionals (unreal present) are used to express imaginary
situations which are contrary to facts in the present and, therefore, are unlike-
ly to happen in the present or future. We can use were instead of was for all
persons in the if-clauses.

* Type 3 Conditionals (unreal present) are used to express imaginary
situations which are contrary to facts in the past. They are also used to ex-
press regrets or criticism.

* We can form conditionals by using words or expressions such as un-
less (=if not) (Type 1 conditionals), providing/provided that, so/as long as,
suppose/supposing, on condition that, etc.

TYPES OF CONDITIONALS
Type If-clause Main clause
0 If + present simple present simple
If/When the sun shines, snow melts.
1 If + present simple/present future/imperative/can/may/might/
cont./present perfect/ must/should/could present bare
present perfect cont. infinitive

If he doesn’t pay the fine, he will go to prison.
If you need help, come and see me.
If you have finished your work, we can have a break.
2 If + past simple or past would/could/might + bare
Continuous infinitive
If I had time, I would take up a sport. (but I don’t have time-untrue in the present)
If I were you, I would talk to your parents about it. (giving advice)
3 If + past perfect or past would/could/might + have + past
perfect continuous participle
If she had studied harder, she would have passed the test.
If he hadn’t been acting so foolishly, he wouldn’t have been punished.
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EXERCISES
1. Make sentences with if (Type 1 conditional).

Example: I’m afraid the bus will be late.
— get to work late again If the bus is late, I'll get to work late again.
— lose my job If 1 get to work late again, I’ll lose my job.

1. —» not find another Job ..........oiiiiiii
2. > dosemy flat ..o
3. — move back to my parents’ house .............cooviiiiiiiiiiiiiiiiiii,
4. — get very bored ..o
5. > gOo sWImMMING eVery day ........ooouiiiiiiiiiii i
6. = 100K VETy S00d ...\
7. — meet interesting people ........ooiiiiiiii
8. — 2010 1ots OFf PArtIeS ...vviveiiit i
9. - have awonderful time .............ooiiiiiiiii
1O, = D RaP DY ot

2. Fill in the gaps with if or unless.

1. ... the weather is bad, we’ll be late for the meeting.

2. ... you hurry up, you will miss the train.

3. ... you go there by plane, you won’t reach the destination in time.

4. Your holiday on board the ship will be truly adventurous and enjoyable ...
you have any sailing skills.

5. ... you phone me on the arrival day, I’ll get upset.

6. It will take you less time ... you sail from Hong Kong to England via Sin-
gapore.

7. ... you look at their company’s website, you won’t get relevant infor-
mation.

8. You’ll have to pay a fine ... you’re caught without a ticket.

9. Children can’t go in ... they are with an adult.

10. You can’t park here ... you don’t live in this street.

3. Put the verbs in brackets into the proper tense. (Type 1 Conditional)

1. You will get the feel of Sydney if you ... (go) about on foot.

2. If you go abroad, you ... (need) to change your money into local currency.

3. Unless the accommodation ... (be) reasonably-priced, we won’t afford it.

4. The town will accommodate more holiday makers if they ... (construct) a
new hotel.
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5. If you ... (not/wear) a dress or skirt, you won’t be let into the temple.

6. If you come to New York, you ... (experience) the excitement of one of
the busiest cities in the world.

7. Unless cars ... (be allowed) in the city centre, I’ll have to look for a car
park in the suburbs.

8. If there ... (not be) any seats available, we’ll stay here.

9. If it rains, we ... (have) the party inside.

10. If I ... (not be) free tomorrow evening, I’ll see you on Friday.

4. Put the verbs in brackets into the proper tense. (Type 2 Conditional)

. We ... (need) a car if we lived in the country.

. If we had a choice, we ... (go) on a sailing tour.

. I wouldn’t mind going abroad if I ... (have) enough money.

. I think there are too many cars. If there ... (not/be) so many cars, there ...
(not/be) traffic congestions.

.If you ... (live) nearer, we would visit you more often.

. We ... (go) on a tour by plane, if we could afford it.

. If I were you, I ... (not/buy) that car.

. We wouldn’t reach this area, if we ... (not/go) by boat.
. If dogs ... (can talk), they would tell some interesting stories.

0. Ifhe ... (not travel) so much, he’d have more money.

= \O 0 3 O\ W B WD —

wn

. Choose the correct form of the verbs.

[E—

. If T visited Brazil, I definitely will see/would see the Carnival show.

. We will go/would go to a campsite if the weather is/will be nice.

. Unless there were/is a large hole in the tent, we won't feel/will feel

comfortable.

. If she didn’t take/doesn’t take any food along, she is/will be very hungry.

. The trip will be/would be far more enjoyable for everyone unless the

weather is/weren’t disgusting.

6. If they will go/go on the “all-in” package tour, it includes/will include eve-
rything from food and drinks to entertainment and excursions.

7. If they take traveller’s cheques/will take traveller’s cheques, they will be
able to exchange/will can exchange them for local money when they ar-
rive/will arrive in the foreign country.

8. Unless you exceed the maximum luggage allowance, you will pay/won’t
pay an extra charge.

9.1If I could find my camera, I will take/would take your photo.

10. Unless Pete comes/will come, we won 't play/wouldn’t play this game.

W BN

&
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6. Write these sentences, putting the verbs in brackets into the correct
form and adding will or would.

Example: If you give me your phone number, I ...will call. (call) you.
I ...would drive. (drive) to work if I had a car.

1. IfI... (lose) my job, I’d go back to university.

2. If it ... (rain) tomorrow, we’ll cancel the barbecue.

3. Where would you live if you ... (can) choose?

4. If the weather ... (be) good, we often have lunch outside.

5. My mother ... (worry) about me if I didn’t phone her every week.
6. If you finish before 5 o’clock, I ... (come) and pick you up.

7. If we ... (hurry), we’ll get to the shops before they close.

8. I don’t know what she ... (do) if she couldn’t go on working.

9. What would you do if he ... (ask) you to marry him?

10. He always ... (complain) if I’'m late.

7. Match the two halves of these sentences.

1. If the car broke down in a) we would turn back.
the mountains, ...g ... b) you would catch up with me.

2. If we forgot our passports, ... c) we will catch the early train.

3. If we set off at dawn, ... d) you would enjoy camping.

4. If you rode the bike faster, ... e) we’ll have to go home soon.

5.1f you could put up with the f) there’ll be plenty of opportunities to
insects, take photos of wild animals.

6. If we run out of money after a week, ... g) I wouldn’t be able to repair it.

7.1f I checked in my luggage quickly, h) I would have some coffee then.

8. If you go on a safari tour, ...

8. Fill the gaps in the sentences, using the words given.

. If I had more money, ... (I/stay) at a luxurious hotel.

. If you wanted to buy someone a really good present, what sort of things ...
(you/look for)?

. How ... (you/feel) if you were in my position?

. If T were you, ... (I/spend) the holiday in the countryside.

. If you stay at one of these suites, ... (it/cost) you thousands of pounds per a
single night.

6. If ... (you/go) on a seaside holiday, it would value for money.

7. If we went by air-conditioned coach, ... (we/feel) much more relaxed.

8. If ... (hitchhiking/not/be) so dangerous, it would be widely spread among

young people.
9. Alex will finish his work on time if ... (he/not talk) so much.
10. If the programs ... (be) better, I’d watch more TV.
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. Complete the following sentences with your own ideas.

. What will you do if you miss your plane’?
JfTdidn’tarrive intime, they ...
. What would happen if I ...
. If he listened to my advice, he ..........coooiiiiiiiii
. Would you sell your carif ..........ccooiiiiiiiiii
dfTknew where to @o, I oo
. They wouldn’t mind if We .......coooiiiiiiiii e
. If I were late for the appointment, I ...,
A ALICE WETe here, We ..o
10. If we had biKes, .....ooueiieiii

O 00 1N D bW

10. Put the correct verb form (Type 3 Conditional).

Example:
IfI... (be) here yesterday, I would have come to see you.
If I had been here yesterday, I would have come to see you.

1. If Joe ... (work) harder, he would have passed the exams.

2. If you ... (take) a map with you, you wouldn’t have got lost.

3. We Would have won the game if we ... (not play) so badly.

4. ... you ... (crash) if you had driven more slowly?

5. You (not sleep) badly if you hadn’t drunk all that coftee.

6. If you ... (come) on holiday with us, you ... (have) a wonderful time.
7.1f my car ... (not break down), I ... (be) here at 8 o’clock.

8 (study) harder at school last year if you ... (like) the teachers?
9. She (not get) married if she ... (not want) to leave home.

10. . .. (help) me if I . (ask) you?

11. Put the correct verb form (Type 1, 2, 3 Conditionals).

1. What would you do if you ... (see) a vandal destroying a painting?
2.1...(go) out if unless I'm so tired.

3. You’ll miss the train if you ... (wake up) late.

4. If [ were you, I ... (change) the route of travelling.

5. If T had been more careful, you ... (visit) your old granny then.

6. You won’t find the accommodation if you ... (not/reserve) it in advance.
7. Unless you take an umbrella, you ... (get) wet.

8. If ... you, I would call the receptionist.

9.Ifyou ... (not/fly) via Novosibirsk, it would have taken you more time.
10. Ifhe ... (not/leave) immediately, he’ll miss his flight.
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WISHES
Form Use
I wish (If only) + Past tense Wish/regret about a present
(wish/regret about the situation we want to be
present) different
I wish you worked harder this term. (It’s a pity you don’t work hard).
I wish (If only) + could + bare Wish/regret in the present
(wish/regret about the Infinitive concerning lack of ability
present)
I wish I could speak English fluently. (But I can’t)
I wish (If only) + Past Perfect | regret that something
(wish/regret about the happened or didn’t
past)

I wish I had visited my parents last holidays. (But I didn’t. It’s a pity 1
didn’t visit them).

I wish (If only) +subject+would+ | wish for a future change
(impossible wish for a | bare Inf. (‘wish’ | unlikely to happen or wish to
future change) and ‘would’ express dissatisfaction; polite

should have dif- | request implying lack of hope
ferent subjects)
I wish he would drive more carefully. (But I don’t think he will).

I wish the children would be more co-operative. (The children have re-
fused to co-operate. — dissatisfaction)

I wish you would be more patient with Jim. (Please be more patient with
him! — request implying lack of hope)

* In wishes, we go one tense back. This means that we use the Past
Simple in the present or the Past Perfect in the past.
He’s ill. He wishes he weren’t ill. (present)
[ overslept yesterday. I wish I hadn’t overslept yesterday. (past)
* After I wish we can use were instead of was in all persons.
I wish I was/were richer.
* [f only means the same as I wish but it is more dramatic.
If only I was/were richer.

12. Fill in the gaps with an appropriate auxiliary verb.
Example: She can’t type but she wishes she ... could ... .

1. They didn’t buy the antique vase but they wish they ... .
2. I’m not going to the concert but I wish I ... .
3.’mnot very tall but I wish I ... .
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4.1didn’t go to the meeting but I wish I ... .

5. I can’t tell him the truth but I wish I ... .

6. I don’t earn much money but I wish I ... .

7. She won’t accept help but I wish she ... .

8. They haven’t got any children but they wish they ... .
9.1 didn’t see the program but I wish I ... .

10. I don’t live close to the University but I wish I ... .

13. Complete these sentences with the correct form of the verb in brack-
ets. Some sentences require a negative.

. Bruce wishes he ... (have) more money so he could buy a new sweater.

.I'wishit ... (snow) now that it’s Christmas.

.IwishI... (be) taller so that I could be in the basketball team.

. I wish you ... (stop) watching television while I am talking to you.

. I wish you ... (do) that. It annoys me.

. I wish the holidays ... (come) so we could go off to the seaside.

. I wish they ... (build) that block of flats right in front of our window.

. Of course Tom wishes he ... (come) with us to Paris, but he has to stay
here and work.

9. I wish we ... (go) to the match on Saturday but we are visiting my uncle

instead.
10. If only I ... (lose) all my money. Now I’m broke.

OO\ DN N WM —

14. Here are some problems in the brackets. How could they have been
avoided? Use the words and phrases to help you write two sentences
about each problem using I wish and If only.

a) keep mouth shut, b) eat less, c¢) tell the news, d) waste water, e) drive care-
fully, f) keep calm, g) lose temper, h) use bins, 1) take more exercise, j) take
rubbish, k) recycle more paper, 1) come earlier, m) save water, n) protect the
forests, 0) let someone else drive, p) use cars less often, q) be more disci-
plined for a change, r) walked more, v) play fewer computer games, w) watch

less TV
1. (I’ve gained a lot of weight). 6. (We are cutting down too many
TWish ..., trees).
Ifonly .....coovvniiiiiiiiiiiiiiiiiin, ITWish ......cooiiiiiiiiiiiiiiiin,
2. (The rivers and reservoirs have dried up). | Ifonly ...,
TWiSh .o, 7. (People use their cars when they don’t
Ifonly .....cooooiiiiiiiiiiii, need to).
3. (He crashed his car). Iwish .....oooviiiiii i
TWish coooooiiiii i, Ifonly .......cccoooviiiiiiiiiiii...
Ifonly ..........cc.ccciiiiiiiiiiiii..
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4. (He had a row with his best friend). 8. (Children don’t read enough
TWish ..o nowadays).
Ifonly .....coviiiiiiiiiiiiiiiiiii, Twish ....oooooiiiiiiiii,
5. (People drop litter in the street). Ifonly ..o,
TWish ..o 9. (Now Mary knows everything).
Ifonly .....coovvniiiiiiiiiiiiiiii, TWish ..o,
Ifonly .....cooooiiiiiiiiiii,
10. (Peter is always late).
Twish ....oooooiviiiiiii,
Ifonly ...............cccciiiiiiii...

PROGRESS CHECK TEST 2 (Conditionals)
15. Choose the correct item.

1. The children always ... frightened if they watch horror films.

a) would get b) will get c) get
2.1 don’t know what I’d do if John ... in an accident.

a) were b) is c) will be
3. There ... trouble if they try to stop him leaving.

a) would be b) is c) will be
4. Can I take the typewriter if you ... with it?

a) will finish b) would finish c¢) finish
5. Shout if you ... anything unusual.

a) see b) would see c) will see
6. If you ... the car, it will never break down.

a) will look after b) look after c¢) would look after
7. If you ... that program, you would have enjoyed it.

a) watched b) had watched ¢) would watch
8. If he weren’t so bad-tempered, his wife ... him so soon after the marriage.

a) won’t leave b) didn’t leave c) wouldn’t leave
9.1...1fI’d known he was so ill.

a) won’t go out b) wouldn’t have gone out c¢) wouldn’t go out
10. What ... you ... if I offered you a job?

a) will ...say b) would ... say c¢) would have said
11. Tell me if there ... anything wrong.
a)is b) will be ¢) would be
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12. The engine will start if you ... this key.

a) will turn b) turn ¢) would turn
13. If John had come to the football match, he ... it.

a) would have liked b) will like ¢) would like
14. ’ll go home as soon as I ... my work.

a) carry out b) will carry out c¢) would carry out
15. We won’t have the meeting tomorrow unless everybody ... .

a) will agree b) agree c) agrees

126

KOMIVIEKT SJIEKTPOHHbLIX

YHEBHO-METOOAUYECKUX MATEPUANOB



cryaeHTamu MIHCTUTyTa AucTaHunmoHHoro obpasosanua TITY

|
I I | | | MaTepuarnbl npegHasHa4yeHbl AN UCnonb30BaHus B y‘-leGHbIX uenax
I

Keys to grammar exercises

THE PASSIVE VOICE

1 Keys: to be asked, to be read, to be written, to be invited, to be drunk, to be
eaten, to be smoked, to be driven, to be seen, to be sent, to be informed, to be
built, to be published, to be helped, to be advised, to be given, to be brought,
to be spoken.

2 Keys: 1. MHoro kaur nyonukyrotes B Poccun. 2. MammHbl poBepsrOTCS
noymiued. 3. MeHs Bcerja moJBO3UT Ha paboTy Moul coced. 4. MaiuHb
MPOBEPSIOT MEPE] MX HUCIOJIBb30BAaHUEM. 5. MalllMHy NOJUPYIOT pa3 B TpHU
Mecsia. 6. beToH roToOBAT U3 1IEMEHTA, Necka U rpaBus. 7. [IUKHUK TTPOBO-
JTUTCS OJWH pa3 B MECSIl HAIIUM KIIyOOoM. 8. DTH BOPOTa HE KPACIT KaX bl
roa. 9. MeHs He NpuriamarmT K asAe Kaxable Beixojanbie. 10. Ero He cnpa-
IIMBAIOT HA KaXOM yYpPOKE.

3 Keys: 1. I invite — I am invited. 2. He sends — He is sent. 3. She tells — She
is told. 4. They inform — They are informed. 5. A worker builds — The house
is built. 6. The writer writes a book — The book is published. 7. The student
writes an exercise — The exercise is written. 8. The students help — The stu-
dents are helped. 9. We ask questions — We are asked the questions.
10. I give some advice — I am given some advice.

4 Keys: 1. Beibpanu nayunnyro Mamuny. 2. Ha mpomuioii Hepene ykpaiu Mo
Benocunen. 3. BemBanu nonunuio. 4. KHUTY 3aKOHYMIIM 4YMTATh Buepa.
5. MutTuHr npoBOAWIICS B MOHEAEIbHUK. 6. Ero He mpuriacuiv Ha Be4epUH-
Ky. 7. Ux nmpencraBuwin Moemy Apyry. 8. MeHs mOceTus yuyuTellb Ha Mpo-
nuior Hexene. 9. MHoro BompocoB ObLI0 3a/1aH0 HaMm Ha ypoke. 10. Ilucema
OBLITM TIPUHECEHBI TTOYTATHOHOM.

S Keys: 1) will be shown; 2) will be cleaned; 3) will be introduced; 4) will be
painted; 5) won’t be fed; 6) won’t be bothered; 7) will be invited; 8) will be
allowed; 9) will be asked; 10) will be written.

6 Keys: 1) was founded; 2) is played; 3) will be finished; 4) will be received;
5) was given; 6) was broken; 7) will be told; 8) was taken; 9) will be pub-
lished; 10) are sent.

7 Keys: 1) is still being discussed; 2) was being built; 3) was being asked;
4) is being explained; 5) was being made; 6) is being examined; 7) is being
broadcast; 8) is/was being listened; 9) will be watered; 10) are being looked.

8 Keys:1. HoBast ctanuus MeTpo ctpoutTcs Ha Hamed ynuue. 2. Korga Bei
BOIIUIA B JTAOOPATOPHIO, UCIBITHIBAIIA MPUOOP. 3. DTOT BOMPOC HE CBs3aH
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c Ipo0OIeMOH, KoTopast o0cykaaeTcsi ceiiyac. 4. MHOTO pa3HOOOpa3HBIX Ma-
IIVH JUI1 TPOMBILIJIEHHOCTH IPOU3BOAUTCS HA HAIIEM 3aBOAE. 5. XyH0XKECT-
BEHHAsl BBICTABKA MOJIOJBIX XYJIOKHHUKOB IIMPOKO KOMMEHTHUPYETCS Ipec-
coil. 6. MamuHsbl, BBIITYCKa€MbI€ Ha 3TOM 3aBOJIE, UCIOJIb3YIOTCS B CEIbCKOM
xo3aucTie. 7. llleneBprl U3 Hamero Mysest SKCIOHUPOBAIUCH B Pa3HBIX I'O-
poaax B utoJie mpouuioro roja. 8. Ero xayT. 9. [loka BEIONHSIICS 3KCIIEpHU-
MEHT, HUKTO He nokuaan gadboparoputo. 10. Opatopa ciymianu ¢ OrpoMHbIM
BHUMaHUEM.

9 Keys: 1) is being asked; 2) was being typed; 3) will be translated; 4) is ...
illustrated; 5) will be laughed; 6) is ... being worked; 7) is ... being looked;
8) are spoken; 9) will be followed; 10) was sent.

10 Keys: 1. BerynurenbHas peub Oblla pousHeceHa Muctepom bpayHowm.
2. Tom cka3all, 4TO ycloBUs pabOThl HAMHOIO YIy4IIHIUCK. 3. [IpoekT ObLi
npeacTaBiieH Ha komuccuio. 4. OH cpocul MEeHs, ObLT JIM S IPUTJIAILICH HA
BeueprHKyY. 5. IIpOeKT moATroTOBAT KO BTOPHHUKY. 6. OrpOMHOE BHUMAaHHE
OBUIO YJEJIEHO JalbHEUIIeMy VYIYUYIIEHUIO >KU3HCHHBIX YCIOBUM JIOMIEH.
7. OHa cka3aja, 4To €€ MOAMBbI ITOCBSIICHBI MOJIOJACKHU. 8. ITUMHU MOJIOIBIMU
XyJO)KHUKaMU ObUIa TOJy4YyeHa XOpollas XyZO’KECTBEHHas MOJATOTOBKA.
9. Ee mpocnymaim ¢ OrpOMHBIM BHUMAHUEM.

11 Keys: 1. I was taken by him for a walk. 2. Your telephone number won’t
be forgotten by her. 3. Tickets will be booked by us tomorrow. 4. She was
met by us at the corner of the street. 5. Such problems were discussed at our
meetings. 6. A new cinema is being built in his street. 7. That beautiful build-
ing was designed by a young architect. 8. My friend was rung up by me.
9. The translation has just been done by me. 10. The examinations will have
been passed by February.

12 Keys: 1. The politician is being interviewed now. 2. The Mona Lisa was
painted by Leonardo da Vinci. 3. My flat was burgled last night. 4. All tickets
had been sold before we got there. 5. The dog hasn’t been fed yet. 6. The pre-
sents are being wrapped now. 7. The prizes will be awarded by President to-
morrow. 8. Tea is grown in India. 9. The prisoners are being taken to prison
now. 10. The book will have been read by next week.

13 Keys: 2) with; 3) by; 4) with; 5) with; 6) by; 7) by; 8) with; 9) with; 10) by.

14 Keys: 2) is believed; 3) is hoped; 4) will be visited; 5) has been planned;
6) has only been made; 7) hasn’t been finished; 8) is thought; 9) will have
been completed; 10) can be booked; 11) is claimed; 12) was bought;
13) 1s provided; 14) is paid.
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PROGRESS CHECK TEST 1 (The Passive forms)

1S Keys: 1)c;2)b;3)a;4)c;5)b;6)c;7)c; 8) b;9)a; 10)a; 11) ¢ ;12) c;
13) b; 14) a; 15) b; 16) ¢; 17) c; 18) b; 19) ¢; 20) a; 21) b; 22) ¢; 23) b; 24) a;
25) b; 26) a; 27) c; 28) ¢; 29) b; 30) c.

CONDITIONALS

1 Keys: 1. If I lose my job, I won’t find another job. 2. If I don’t find another
job, I’ll lose my flat. 3. If I lose my flat, I’ll move back to my parents’ house.
4. If I move back to my parents’ house, I’ll get bored. 5. If I get bored, I’1l go
swimming every day. 6. If I go swimming every day, I’ll look very good.
7.1f 1 look very good, I’ll meet interesting people. 8. If I meet interesting
people, I’ll go to lots of parties. 9. If I go to lots of parties, I’ll have a won-
derful time. 10. If I have a wonderful time, I’1l be happy.

2 Keys: 1) If; 2) Unless; 3) Unless; 4) if; 5) Unless; 6) if ; 7) Unless; 8) if;
9) unless; 10) if.

3 Keys: 1) go; 2) will need; 3) is; 4) construct; 5) don’t wear; 6) will experi-
ence; 7) are allowed; 8) aren’t; 9) will have; 10) am not .

4 Keys: 1) would need; 2) would go; 3) had; 4) weren’t, wouldn’t be;
5) lived; 6) would go; 7) wouldn’t buy; 8) didn’t go; 9) could talk;
10) didn’t travel.

5 Keys: 1) would see; 2) will go, is; 3) are, will feel; 4) doesn’t take, will
be; 5) will be, is; 6) go, will include; 7) take traveller’s cheques, will be able
to exchange; 8) won’t pay; 9) would take; 10) comes, won’t play.

6 Keys: 1) lost; 2) rains; 3) could; 4)is; 5) would worry; 6) will come;
7) hurry; 8) would do; 9) asked; 10) complains; 11) would tell; 12) will
meet; 13) have; 14) am/’m ; 15) spoke; 16) won; 17) closed; 18) comes;
19) is; 20) was/were.

7 Keys: 2) a; 3)c; 4)b; 5)d; 6)e; 7)h; 8)f.

8 Keys: 1) I would stay; 2) would you look for; 3) would you feel,
4) I would spend; 5) it will cost; 6) you went; 7) we would feel; 8) hitch-
hiking weren’t; 9) doesn’t talk; 10) were.

9 Student’s individual answer

10 Keys: 1) had worked; 2) had taken; 3) hadn’t played; 4) would you have
crashed; 5) wouldn’t have slept; 6) had come, would have had; 7) hadn’t
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broken down, would have been; 8) Would you have studied, had liked;
9) wouldn’t have got, hadn’t wanted; 10) Would you have helped, had asked.

11 Keys:

1. I would go out unless I were so tired. 2. Why don’t change the route of trav-
elling? 3. You’ll miss the train if you wake up late. 4. If [ were you I would
visit your old granny. 5. You won’t find the accommodation unless you re-
serve it in advance. 6. If you don’t take an umbrella, you will get wet.

7. If T were you, I would call the receptionist. 8. Unless you fly via Novosi-
birsk, it will take you more time. 9. It’s the last time I’ve used that travel agent.
10. You’ll miss your flight unless you leave right away. 11. I’ll have a hot
shower as soon as I get to the hotel. 12. Children can visit the gallery as long
as they are accompanied by an adult. 13. The museum will only be able to buy
that sculpture provided that the government makes a contribution. 14. I’'m sure
I’ll never understand this painting, however much you keep explaining it to
me. 15. Whatever exhibition is on in that gallery, she always goes.

WISHES

12 Keys: 1) had; 2) were/was; 3) was/were; 4) had; 5) could; 6) did;
7) would; 8) had; 9) had; 10) did.

13 Keys: 1) had; 2) would snow; 3) was/were; 4) would stop; 5) wouldn’t
do; 6) would come; 7) wouldn’t build; weren’t building; 8) could come;
9) could go; 10) hadn’t lost.

14 Keys: 1. I wish I ate less. If only I had taken more exercise.

2. I wish people wouldn’t waste water. If only people would save water.
3. I wish he would drive carefully. If only he had let someone else drive.
4.1 wish he would keep calm. If only he hadn’t lost his temper. 5. I wish
people would use bins. If only they would take rubbish home. 6. I wish he
would recycle more paper. If only we protected (would protect) the forests.
7.1 wish people would use their cars less often. If only people would walked
more. 8. I wish children would play fewer computer games. If only children
would watch less TV. 9. I wish you would keep your mouth shut. If only I
hadn’t told her the news.

PROGRESS CHECK TEST 2 (Conditionals)

1S Keys: 1)c;2)a;3)c;4)c;5)a;6)b; 7)b; 8) c; 9)b; 10) b; 11) b; 12) b;
13)a; 14) c; 15) c.
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APPENDIX

PeKOMeHIlaIIl/II/I 0 HAITMCAHHUIO AaHHOTAIIlUHN AHIJIMHMCKOI0 TEKCTAa

(Abstract)
Pexomenayemblii 00bem anHoTanun — 150-200 cJios.

AHHOTaIMA K TEKCTY BKIIIOYAET TOJHKO CaMbI€ OCHOBHBIC ITOJIOKEHUS
Y BBIBOJIBI, KOTOPBIC TAOTCS B CXKAaToi (hopme.

AHHOTAIUSA BBITIONHSET CIEAYIONTNE (PYHKIIHH:

— TI03BOJISIET OTNPEACITUTh OCHOBHOE COJICpKaHME TEKCTa (WJIM CTaThH),
€ro PeJICBaHTHOCTb U PEIINTh, CAEAYET JIU 00paIaThbcs K MOJTHOMY TEKCTY;

— MpenocTaBisieT HHGOPMAIIMIO O TEKCTE (CTaThe) U YCTpaHIET HE0O-
XOJMMOCTb YTEHHS €T0 MOJHOTO TEKCTa B ClIydae, €CJIM OH MPEACTABISACT IS
YUTATENS] BTOPOCTETICHHBIA HHTEPEC;

B anHOTaIIMM HE AOHKHBI MMOBTOPSITHCS TPEITIOKESHUS U3 TEKCTa (HEIb3s
OpaTh MPEITOKCHHS W3 TEKCTA M MEPEHOCUTh X B aHHOTAIIHMIO), & TAKXKE €¢
Ha3BaHUE.

B anHOTanuu MOJDKHBI M3JArathCsl CYIECTBEHHbIC (DAKThI, MPUBEICH-
HbIE B TEKCTE, U HE JIOJDKEH COJEPKAThCsl MaTepHall, KOTOPbIA OTCYTCTBYET
B CAMOM TEKCTE.

B TekcTe aHHOTaIMu cienyeT u30erath CIUIIKOM JITMHHBIX MPEJIoKe-
HUH, a TaKKe CIOXKHBIX TPAMMATHYECKUX KOHCTpYKIMi. OH HOKEH OBbITh
JTAKOHWYEH M YETOK.

Annoranus (abstract) cocrour mu3:

1. BBogHasg yacTh — IJ1aBHas MAEsl TEKCTa W OCHOBHAasg WH(poOpMarus
(Kto? Yto? I'ne? Korna?).

2. OCHOBHasl 4acTh — IEPEUYEHb 3aTPOHYTHIX B TEKCTE MPOOIIEM.

3. 3akirouuTenbHas 4acTh, B KOTOPOM NUUIYIIWW BBICKA3bIBAET CBOE
MHEHHE.

HpI/I HaIllMCaHUKW aHHOTAalMH CJIICAYCT HCIIOJb30BATh KIMIIHPOBAHHBIC
BBOJAHBIC CJIOBA.

BBojgHas yacThb:

The text deals with ...

As the title implies the text describes .
The text is concerned with. ..

OcHoOBHAA YaCTh
It 1s known that ...
It should be noted about/that ...
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It is spoken in detail about...

It is reported that ...

The text gives valuable information on/about...
Much attention is given to...

It is shown that...

The main idea of the text is...

It gives a detailed analysis of...

It draws our attention to...

It 1s stressed that...

3aKkJII0ueHHe: OllcHKA:

The following conclusions are drawn...
The text gives valuable information about...
PEKOMEHIAITHS:

The main idea of the text is ...

The text is of great help to ...

The text is of interest to ...

HpnMep CoCTaBJICHUA aHHOTaAIlMM:

Subwavelength Plasmonic Waveguides and Plasmonic Materials

This text is concerned with surface plasmon based photonics materials
to show possibility of creation such plasmonic device as plasmonic wave-
guide with new properties.

It should be noted that such process is still kind of obscure and re-
quires precise investigation and research. It is spoken in detail about for-
mation of plasmon-polariton metal surface as a result of extreme light irradia-
tion and transmission through these layers. It is shown that free-electron
model could be used for describing plasmon system inside the glass and light
distribution through the plasmonic waveguide made of metal nanolayers.

The main idea of the text is to study surface plasmons and show oppor-
tunity to fabricate standalone devices to plasmonics, assisted by advanced
simulation and fabrication tools, emphasizes the integration of plasmonic fea-
tures into subsystems for all sorts of optical communications and information
exchange.

This text is of great help to researchers involved into waveguide tech-
nologies and plasmonic waveguides devices formation.
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GLOSSARY
Yenosuvie obo3navenus:
(v) — verb — rimaron (adj.) — adjective — mpuararenbHOe
(n) — noun — CyIIECTBUTEILHOE (adv.) — adverb — Hapeuue

A

abrasive (n) — abpa3uB

abrasion (n) — uctupanue, abOpa3suBHbIN U3HOC
accomplish (V) — ycoBepII€HCTBOBATh, BHIOJIHSThH
accuracy (n) — TOYHOCTh, TPABUILHOCTD

account (v) — OlICHMBATD

acid (n) — kucioTa

advance (n) — ycrex

advent (n) — NpUXO/I, MOSIBJICHUE

alloy (n,v) — cruiaB; CIuIaBJIsITh, JIETUPOBATh
altitude (n) — BeICOTa

anneal (V) — OT)KUTaTh, TPOKAJIMBATh

application (n) — npuMeHeHUE, TPUIOKEHUE (CHUITBI)
artificial lift (n) — MmexaHu3upoBaHHas 100bIYA
assembly (n) — MOHTax, cOOpKa; y3eln

axle (n) — och, MOTYOCHh (MEXaHMYECKAas)

B

bar (n) — Opycok, npyT

bear (V) — BBIJIEP)KUBATH

bend (V) — THYTb, COTHYTb

bit program (n) — mporpaMma HCIOJIb30BaHUs OYPOBBIX JI0JIOTAaM
blowout (n) — npopsIB (HamMObI)

braking system (n) — cuctremMa TOPMOXKEHUS
breakdown (n) — nmojomka, aBapust

brittle (adj.) — xpynkuii, ToOMKuit

C

capability (n) — cnocoGHOCTH

carbon (n) — yraepo/i, yroJibHbIN 3JIEKTPO (371)
cast (v) — oTIIMBaTh, OTJIUTH

casting (n) — OTJIMBKa

cast iron (n) — 4yryH

chromium (n) — xpom
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coarse (adj.) — rpyObIid, KpYIHBIH

coat (n, v) — T[pyHTOBKA; TPYHTOBATh

coin (V) — YeKaHUTh, BEIOMBATH; IITAMIIOBATH
coincide (v) — coBmajarhb

complexity (n) — CJI0KHOCTb

compression (n) — ckaTue

concrete (n) — OeToOH

conductivity (n) — yaenabHas MPOBOJUMOCTb
conductor (n) — IPOBOJIHUK

cope with (v) — ClIpaBUTHCS, COBJIA/IaTh
corrosion (n) — KOppo3ust

crack (n, v) — TpenmHa; TpecKaTbCs

creep (n) — NOJI3y4ECTh

cross-sectional area (n) — MJI0Ia/1b MONEPEYHOTO CEUCHUS
cutting tool (n) — pexXymiuii CTaHOK

cyclic stress (n) — MUKINYECKOE HATPSIKEHUE

D

damage (n) — moBpexkIeHUE, TOpYa, pa3pylICHHUE
deficiency (n) — HEJOCTATOK, OTCYTCTBHE, NEDUIIUT
dense (adj.) — MIOTHBIM

density (n) — MJIOTHOCTH

deplete (v) — ucromars, HICUEpNbIBAThH

depletion — ncromieHue, BIpabOTKa

detect (v) — 0OHapyXMBaTh

device (n) — npudbop

die (n) — maTpuIa; ITAMIT, BHHTOPE3HAs TOJIOBKA

die casting (n) — KOKUJIbHOE JINThE

dismantle (v) — pa36upath (MaluHy), 1EMOHTUPOBATH
dimension (n) — pa3mMep, BEIUYNHA; U3MEPEHUE
discovery (n) — OTKpbITHE

distortion (n) — UCKpHUBJICHHE

downhole flow control (n) — perynupoBanue 1e61Ta CKBa>KUHbI
downstream (n) — nepepaboTKa 1 COBIT

drilling (n) — Oypenue

ductile (adj.) — 31aCTUYHBIN, KOBKUH, IIIACTUYHBII
ductility (n) — 31aCTUYHOCTH, KOBKOCTh
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E

earth’s crust (n) — 3emMHas Kopa

elastic deformation (n) — ynpyrast nedopmanus

elastic limit (n) — mpegen ynpyroctu

elongate (adj.) — BBITAHYTHIN

embed (v) — BCTaBJIATh, BP€3aTh, BICIIBIBATh; BHEIPATH
emboss (n) — BEIOUBATh, YEKAHUT

emission (n) — BEIOpOC

engine (n) — IBUTaTeNb

enhanced oil recovery (n) — 1o06p4a He()TH ¢ UCKYCCTBEHHBIM TOJIEPKA-
HUEM PHEPrUH IJ1acTa

entity (n) — CylecTBo

equipment (n) — o0OpyJ0BaHUE

exceed (V) — npeBbIIaTh, IPEBOCXOIUTH

excel (v) — mpeBOCXOIUTh

excess (n) — M30BITOK

expendable (adj.) — moTpebasieMbli, pacXo1yeMbIi
extend (v) — pacliupsTh, MPOAOIKATHCS

extensive (adj.) — OOIIMPHBIIA

extrusion (n) — 3KCTPy3uUs

F

fabricate (V) — mpon3BOJIUTH, U3TOTOBJISITH, COOMPATH U3 TOTOBBIX YacTeH
failure (n) — moBpexaeHUE, pa3pylIeHUE, OTKA3
fatigue (n) — ycranoctb MeTaia

facilitate (v) — oOneruarn, CONECHCTBOBATh

fault (n) — HegocTaTokK, nedexT

ferrous (adj.) — xxene3ucToIit

fix (V) — yKpemisiTh, yCTaHABJIUBATh

flaw (n) — TpenuHa, neb

flake (adj.) — cnoucTslii

flexible (adj.) — ruOkwmii

flow (n) — pacxoj; MOTOK; TEKYy4€eCTh; T€Ub
fluxion (n) — qudpepermanms

foam (n) — mena

foothold (n) — onopa, miangapm

forge (v) — KoBaTh

formation breakdown (n) — pa3psbIB 11acrta
foundry (n, adj.) — TuTHE; TUTEIHBIN

fracture (n) — nepeaom, U3JIOM
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freezing point (n) — Touka 3amMep3aHUs
fuel consumption (n) — moTpebIECHNE TOIITNBA

G

gain (V) — npuoOpeTaThb, JOCTUTATh
gear (n) — MIECTEPHS, IPUBOJI, MEXaHU3M
grain (n) — 3epHO

H

hammer (v) — KOBaTh

handle (v) — ynipaBnsth, yxaxuBaTh (32 MallIMHOMN )

harden (v) — 3akanuBaTh(cs1), TBEpJIETh

hardness (n) — TBepIOCTh, KPETIOCTH

heat (n) — TeroTa, Mj1aBka; HarpeBaTh

hydrogen (n) — Bogopoa

hydrocarbon recovery (n) — no6sr4a, ot60p (HedTH, Ta3a U3 KOJUIEKTOPA)

I

implement (V) — BHEIPATH, BBOJUTH B JICUCTBUE

indispensable (adj.) — He0oOX0IUMBIH

inflexible (adj.) — HeruOkwuii, HETHYIUNCS

inflow/outflow (n) — TpUTOK/BBIXO

influence (n, v) — BIUSHHUE; BIUATH

ingot (n) — CIIMTOK, OOJIBaHKA; OPYCOK

input (n) — BXOJHAasl BEJIMYMHA

install (v) — pa3Mmeniarb, yCTaHaBIMBATh

insulator (n) — M30J4TOP, HEMPOBOIHUK

insulation (n) — U30JISIIIMS, U3OJSALMOHHBIA MaTEpUa

interface (n) — moBepXHOCTH pazaena (AByX (a3 uim cao€B KUIKOCTH)
internal combustion engine (n) — 1BUraTeab BHYyTPEHHETO CTOPAHHUS
invent (v) — n300peTaTh

iron (n) — ’KeJe30

irreversible (adj.) — HeoOpaTUMBIii

ivory (n) — CJIOHOBasi KOCTh

L

layoff (n) — mpuocTtaHoBka

layout (n) — miian/cxema

lead (n) — cBUHEI

lease (n) — KOHTPAKT Ha apeHy He(TEHOCHOIO yJacTKa
lever (n) — ppluar, pykosiTka
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liquid (n) — )KKAKOCTH

load (n, v) — rpy3, Harpy3Ka; rpy3HuTh

loosen (V) — 0ci1absATh, paclIaThIBATh

losses (n) — morepu

lubricant (n) — cMa304HBIN MaTepual, cCMa3Ka

M

machine (n, v) — MarmmHa, CTaHOK; 00pa0aThIBaTh HA CTAHKE
maintenance (n) — TEXHUYECKOE OOCTY)KUBAHHE

magnitude (adj.) — BenuunHa, pa3mMep; 3HaUCHHE

malleable (adj.) — koBKuM, OAATIMBEIN, CHOCOOHBIN JeOPMUPOBATHCS

manual (adj.) — py4HOl; ¢ pyYHBIM YIIpaBJICHUEM
measure (n, v) — Mepa; U3MEPSTh

mild (adj.) — Msrkuii

mold (v) — otnuBarts B popMy; AeaaTh 110 aOIOHY
mould (n) — popma (17151 OTIIMBKM)

N

nitrous (adj.) — a30TUCTBIN

nitrogen (n) — a3or

nodular iron (n) — MOYKOBUIHOE JKEJIL30
non-ferrous metal (n) — HBETHON MeTaILI

notch (n, v) — 3apyOka; 3apy0aTh, AeIaTh METKY

O

obsolete (adj.) — ycTapenbliii

occur (V) — CITy4aTbCsi, TPOUCXOIUTh
offset (n) — KOMIIEHCALIMs, BO3MEIIICHUE
output (n) — BBIXO/IHAs] BEJIMYMHA

oxide (n) — OKUCH

oxygen (n) — KUCIOPOL

P

performance (n) — paboune XapaKTepUCTUKH

permanent (adj.) — HIOCTOSIHHBIN, HEU3MEHHBIN, NEPMaHEHTHBIN
petroleum (n) — HeDTh

petroleum engineering (n) — HeTSIHAS! TPOMBIIIIJICHHOCTh

pipe (n) — Tpy0Oa, TpyOKa, TpyOOIpOBOI

ply (v) — aKcIuTyaTHpOBaTh

potter (n) — roH4ap

power (n) — cuja, MOITHOCTb
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precision (n) — TOYHOCTh

pressure (n) — TaBJICHUE

probability analysis (n) — aHaJIu3 BEpOSITHOCTH
profitability (n) — mpuOBUILHOCTB

property (n) — CBOMCTBO

propagate (v) — paclpOCTPaHsAThCS

pulley (n) — mxud, 6110k

pump (n) — Hacoc

punch (n, v) — mramn; mraMnoBaThb

Q

quench (n, v) — 3aKkajika; 3aKaJIMBaTh

R

rate (n) — CTeTeHb, IPONOPIHS, KO3 PHIMEeHT
ratio (n) — COOTHOIIICHUE

reinforce (v) — ycuJMBaTh, apMUpoBaTh (OETOH)
reinforcement (n) — ykpemieHue, apmatypa (xeae300eToHa)
refiner (n) — paduHUpOBOYHAS TTEYB

regulatory body (n) — KOHTPOIUPYIOIINI OpraH
release (n) — BbIJICIICHHUE

reliability (n) — HagEXXHOCTH

relieve (v) — ocna0nsiTh, (HapsiKEHUE), YMEHbIIATh
repair (V) — peMOHTUPOBATh

requirement (n) — TpeboOBaHME

reserves (n) — 3KOHOMHUYECKHE 3a1achl

resist (V) — CONpOTUBISTHCS

resistance (n) — CONPOTUBJICHUE

resistivity (n) — yIeJIbHOE CONPOTHBIICHHUE
respond (v) — pearupoBath

responsiveness (n) — OTBETCTBEHHOCTb

rigid (adj.) — )KecTKHil; CTOMKUIA

rigidity (n) — ’KECTKOCTb, TBEPJIOCTh

rival (adj.) — conepHUK, KOHKYPEHT

rivaling (adj.) — KOHKYpUpYIOITU

rolling (n) — mpokaTka

rubber (n) — pe3una

rupture (n) — pa3pbIB, pa3pylieHUE

rust (n, v) — pKaBUMHA; P>KABETH
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S

sample (n) — obpazelr

savvy (n) — cooOpa3UTENbHOCTh; CMEKAJIKa

scab (n) — pakoBHHA

scratch (n, v) — napanusa; napanatb

screw (n, V) — BUHT; 3aBUHYMBATh

separation (n) — pa3ejeHue, UHTEPBAJI, PACCTOSTHUE

setup (n) — yCTpPOMCTBO, CTPYKTYpa

shape (n, v) — dopma, popmupoBaTh

shear (n) — cpe3

simulation modeling (n) — (MMUTaIMOHHOE) MOACIUPOBAHUE
slide (V) — CKOJIB3UTH

solid (adj.) — TBepabI

solidify (v) — 3aTBepaeBaTh, TBEPAECTH

spin (V) — KpyTuTh(cs1), BEPTETH(Csl)

steam (n) — rap

steel (n) — cranp

stiffness (n) — K€CTKOCTb, MPOYHOCTh

strengthen (v) — yKpenisiTb, yCUIMBATh

stress (n) — JaBJICHUE, HANIPSHKEHUE

stretch (v) — pactsiruBaTth

sturdy (adj.) — cTOVMKHUIA, TBEPABIN

surveillance (n) — ocMOTp; 00cIe0BaHNE; TEXHUUECKUN HAJI30p; KOHTPOJIb
susceptibility (n) — 9yBCTBUTEIBHOCTh, BOCIPUHUMYUBOCTD
swag (V) — ITaMnoBaTh B TOPSYEM BUJIE

T

temper (V) — OTITycKaTh (II0CIIe 3aKaJIKU CTaJIH)
tensile (adj.) — mpo4HbIN HA pa3pbIB

tension (n) — HANPSYKEHHOCTbh, PACTSHKEHUE
tolerance (n) — BEBIHOCIIUBOCTh

toolbox (n) — MHCTpyMeHTapuil

torque (n) — KpyTALUIMI MOMEHT

torsion (n) — Kpy4eHue

toughness (n) — )KE€CTKOCTh

transmit (V) — OChUIATh, OTIPABIATH

treat (v) — oOpabaThIBaTh

treatment (n) — 00padoTKa

tungsten (n) — Bobppam

twisting (n) — 3aKpy4yuBaHue, U3rud
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U

undergo (v) — moaBeprarTbes

update (v) — MOAEPHU3UPOBATH

upstream (n) — pa3Benaka u 100b19a

utilize (V) — HICHOJB30BATh, YTHIHU3UPOBATh

\Y%

velocity (n) — CKOpOCTh, OBICTPOTA

vendor (n) — MOCTaBIIKK

verify (v) — IpoBepsATh; MOATBEPKIATh
versatile (adj.) — MHOTOCTOPOHHWMI, THOKUH
versatility (n) — MHOTOCTOPOHHOCTh

vessel (n) — cocyl, KOTel, CyTHO

via (prep) — HOCpEACTBOM Yero-il.

W

water flooding (n) — 3aBogHEHUE

weave (V) — TKaTh

wedge (n, V) — KJIUH; 3aKPETUISITh KIMHOM
weld (v) — cBapuBaTh(cst)

welding (n) — cBapka

well completion (n) — 3akaHUYMBaHNE CKBAKUHBI
well placement (n) — pa3mernieHne (CKBaKUHBI)
wire (n) — MPOBOJIOKA

withstand (v) — BbIIepKUBaTh, IPOTUBOCTOSITh
workover (n) — KanuTaabHbIA PEMOHT
workshop (n) — nex, macrepckas

SUPPLEMENTARY 1

Engineering Specialties

advisory engineer — MHX€HEp-KOHCYJIbTaHT

assistant engineer — MJIaJIINI HHXKEHEP

automatic-control engineer — HMH)XEHEpP 0 aBTOMAaTHYECKUM CHCTEMaM
yIpaBJIeHUS

automotive engineer — HHXEHEP-aBTOMOOMIIUCT, UHXKEHED IO JBUTATEIISIM
BHYTPEHHEIO CTOPAHHUS

building engineer — MHXEHEP-CTPOUTEIb

chief engineer — rnaBHbBINA MHXEHED, IVIABHBIA MEXAHUK

combustion engineer — HHXEHEP-TEMIOTEXHUK
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civil engineer — HHKEHEP-CTPOUTEID

computer engineer — MHXEHEP MO BBIYUCITUTEIbHON TEXHUKE

design engineer — KOHCTPYKTOP

efficiency engineer — HHKE€HEp MO palMOHAIM3AIMU IPOU3BOJICTBA
equipment engineer — HHXeHep N0 000PyAOBaHUIO

ground engineer — MHKEHEP 0 IKCITyaTalUH

hydraulic engineer — UH)XEHEP-TUAPOTEXHUK

industrial engineer — HHXEHEP-TEXHOJIOT, UHXKEHEP IO OpPraHU3allUU IPO-
M3BOJICTBA

industrial-relations engineer — MHXXEHEP 1O MPOMBIIIJIEHHBIM CBSI3IM
installation engineer — HH)XEHEP-MOHTAKHUK

management engineer — BeyIIUA HHKEHED

maintenance engineer — MHXEHEep M0 PEMOHTY 000pYyJ0BaHUs

marine engineer — KopaOeIbHbI HHKEHEP-MEXAHHUK

mechanical engineer — HH)KEHEP-MEXAHUK, NHKEHEP-MAIIMHOCTPOUTEIb
metallurgical engineer — uHXeHep-MeTaLTypr

methods engineer — HHXEHEpP MO PAIMOHATN3AIMHI METOIOB PaOOTHI
operation engineer — HHXEHEp MO 3KCIUTyaTalluu

patent engineer — MaTeHTOBE]]

planning engineer — HHXEHEP-KOHCTPYKTOP; MHKEHEP-NPOESKTUPOBIIHUK
plant engineer — HHXEHEP-TEXHOJIOT; HHKEHEP N0 000PYAOBAHUIO
power engineer — HH)KEHEp-IHEPreTUK

process engineer — HHKEHEP-TEXHOJIOT

refrigerating engineer — MHXEHEP 10 XOJIOJWIBHOMY JEITy

safety engineer — MH)KEHEp MO TEXHUKE 0€30MaCHOCTH

shift engineer — neKypHbIN TEXHUK, CMEHHBII HH)KEHED
steelmaking engineer — HH)KE€HEp-CTAJICIIIIABUIIBIIUK

systems engineer — HHXEHEP M0 CUCTEMHOMY KOHCTPYHPOBAHHUIO
test(ing) engineer — MHXEHEP-UCIIBITATENb

thermal engineer — HH)KEHEP-TEPMUCT

tool(ing) engineer — TEXHOJIOT

vacuum engineer — TEXHOJIOT 110 BAKYYMY

water engineer — UH)XEHEeP-TUJIPOTEXHHUK

weight-and-balance engineer — cieruaaucT, 3aHUMAOIIUICS
LIEHTPOBKOM CaMOJIETOB U ONPEECICHUEM HX BECOBBIX XapaKTEPUCTHK
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SUPPLEMENTARY 2

Engineering Spheres

engineering — a) TEXHUKa, KOHCTPYUPOBAHUE; TEXHUUYECKUI, NH)KEHEPHBI;
b) MalIMHOCTPOEHUE; MAIIMHOCTPOUTEILHBIN; C) TexHosorusa;, d) cTpou-
TEJIBCTBO

advanced production engineering — pa3paboTKa ONBITHOTO 00pa3ia
agricultural engineering — arpoTexXHHUKa

architectural engineering — cTpouTeIbHasi TEXHUKA

atomic power engineering — aTOMHasi JHEPreTUKa

automotive engineering — aBTOTPAKTOPHAsI TEXHUKA

chemical engineering — xumu4eckas TEXHOJOTHSI

civil engineering — rpa)X1aHCKOE CTPOUTEILCTBO

construction engineering — CTPOUTEJIbHAsI TEXHUKA

control engineering — TEXHUKa KOHTPOJIS; TEXHUKA aBTOMaTUYECKOTO PETy-
JMPOBAHUS

design engineering — KOHCTPYUPOBaHUE

development engineering — UHXEHEPHOE TPOCKTUPOBAHKE

electrical engineering — 3JIEKTPOTEXHHUKA

fuel engineering — TEXHOJIOTUs TOIUIMBA

high-frequency engineering — BBICOKOYaCTOTHAsI TEXHUKA

hydraulic engineering — ruApOTEXHHUKA

industrial engineering — opranu3anusi IpOU3BOJICTBA

management engineering — TEXHUKa YIPABICHUS

marine engineering — CyJJOCTpOUTENbHAs TEXHUKA

mechanical engineering — MalIMHOCTPOECHUE

methods engineering — TexHOJIOrHYeCKas pa3paboTKa

military engineering — BOEHHO-MH>KEHEPHOE JIEJIO

nuclear engineering — siiepHasi TEXHUKA

plant engineering — IPOMBIIIJIEHHAs] SKCIUTyaTalusi, MPOMBIIIUICHHAsT TEX-
HOJIOTHSI

power engineering — YHepreTuKa

process engineering — pa3paboTka TEXHOJIOTUYECKOTO IMpoliecca, OpraHu-
3a1Msl IPOU3BOJICTBA, TEXHOJIOTHSI

production engineering — oOpraHu3anys MNPOU3BOJICTBEHHOIO MPOLECCa,
TEXHOJIOTHYECKOE TPOEKTUPOBAHUE

radio engineering — paJIMOTEXHHUKA

research engineering — TeXHUYECKHUE UCCIIEAOBAHUS

structural engineering — CTpoUTEIbHASI TEXHUKA

systems engineering — CHCTEMHBI METOJ| pa3pabOTKH, CHCTEMOTEXHUKA,
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CHUCTEMHOE KOHCTPYUPOBaHUE
water-power engineering — riJpOTEXHUKA
engineering-oriented — NPy NOMOIIM TEXHUYECKUX MEPOIPUSITHIA
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YyebHoe n3gaxue

MPO®ECCUOHANBHbIN
WHOCTPAHHbIN A3bIK
(AHTTTMACKUNA)
YacTtb 1

[Ns CTYOEHTOB
Hanpasnenun 15.03.01 «MawwwuHocTpoeHuey,
15.03.04 «ABTOMATI3ALMA TEXHOMOMMYECKMX NPOLIECCOB
W NPOU3BOACTBY

YyebHoe nocobue

Cocmasumenu

KA3SAHLIEB Angpen FOpbesuy,
KASAHLIEBA Nanuna CemeHoBHa

Hay4HbIi pegakTop
kaHOudam hunocogckux HayK, OoUueHm,
3asedyrowas kagedpol MACIT
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