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IIpeaucioBue

HpezmaraeMoe yII€6HO-M€T0I[I/I‘I€CKOG rnmocooue MMpCAHa3HAYCHO JJIA
CTyIeHTOB (akynbTeTa HAHO W OWOMEIUIIMHCKUX TEXHOJOTHH W MEXaHUKO-
MaTEMaTN4Y€CKOTrO Q)aKyaneTa, KOTOPBIC HAYUMHAIOT 3HAKOMCTBO C J]I/ITepaTypOfI 110
CIICOaJIbHOCTHU HA AHTJIUHCKOM S3BIKE.

Ilenr mocoOus - oOydeHHE CTYIAECHTOB TOYHO IOHUMATh W TEPEBOAUTH
OPUTHHAJIbHBIC HAYYHBIC TCKCTBI I10 CIICOHUAJIBHOCTH.

B xagecTtBe TEKCTOBOIO Martcpuaa ObUIN B3STEHI AYTCHTUYHBIC TCKCTHI M3
aMEpPUKAaHCKUX HAay4YHBIX W HAy4YHO-TIOMYJSIPHBIX M3naHuii: ‘“Materials Science and
Technology Teachers Handbook”, “Mathematics, Poetry and Beauty”, “Mathematics
in Everyday Life”, “An Introduction to the Philosophy of Mathematics”, “Creators of
Mathematical and Computational Sciences”, a taxxe uHTepHeT-pecypca WiseGEEK.

[locoOue coctouT W3 ABYX 4Hacted M coAepk UT 20 HAydHBIX TEKCTOB IO
CIICOUAJIbHOCTH, COIIPOBOXKIAACMBIC YIIPAKHCHHUAMHU Ha KOHTPOJIb ITOHHMMAaHHA
TEKCTOB H OTpa6OTKy JICKCHUYCCKOI'0O. ~MaTcpuaiia. Ka)K,[[Inlf/'I TCKCT IIPCABAPACT
TepMI/IHOJ'IOFI/I‘-IeCKI/Iﬁ CJIOBApb, KOTOpBIfI ImoMOract yCTpaHUTb JICKCHYCCKHC
TPYAHOCTH.

CrtpykTypa mocobusi -o0ecrieunBaeT 3()PeKTUBHYI0 pabOTy CTYACHTOB Kak

CaMOCTOATCIIbHYIO, TaK M- 11011 PYKOBOJACTBOM IIPCIIOJaBaTCIIA.
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Part | “Nanotechnology”
Unit 1
Vocabulary

capability — cmoco6HOCTE, BO3MOKHOCTD

field of science — o6nacTs Hayku

scale — macrra0, mkana

to launch — 3anycTuth, HaunHATH

room — mecrto

to popularize — uznarate, paclpoCTpaHsITh

What is Nanotechnology?

Over the past few decades, the development of new and more advanced energy
technologies with the capability of improving life all over the world have been sought in
the fields of science and engineering. In order to make the next leap forward from the
current generation of technology, scientists and engineers have been developing a new
field of science called Nanotechnology.

Nanotechnology is defined as the science and technology of building electronic
circuits and devices from single atoms and molecules, or the branch of engineering that,
deals with things smaller than 100 nanometers. A nanometer (nm) is one billionth of a
meter, roughly the width of three or four atoms. For scale comparisons, the average
human hair is about 80,000 nanometers wide, and a single virus particle is about 100
nanometers in width. The prefix nano-comes from the Greek word nenos, meaning
"dwarf." Scientists originally used the prefix just to indicate "very small," as in
"nanoplankton,” but it now means one-billionth, just as milli- means one-thousandth,
and micro- means one-millionth.

The term Nanotechnology is also often used to describe the interdisciplinary
fields of science devoted to the study and use of nanoscale phenomena.

The story of nanotechnology begins in the 1950s and 1960s, when most engineers
were thinking big, not small. This was the era of big cars, big atomic bombs, big jets,
and big plans for sending people into outer space. Huge skyscrapers, like the World
Trade Center (completed in 1970) were built in major cities of the world. The world's
largest oil tankers, cruise ships, bridges, interstate highways, and electric power
plants are all products of this era. The invention of the transistor in 1947 and the
first integrated circuit (IC) in 1959 launched an era of electronics miniaturization. It
was these small devices that made large devices, such as spaceships, possible.

As electronics engineers focused on making things smaller, engineers and
scientists from other fields also turned their focus to small things - atoms and
molecules. At the same time, chemists worked to combine atoms into new kinds
of molecules, and had great success converting the complex molecules of
petroleum into all sorts of useful plastics.



Usually the credit for inspiring nano-technology goes to a lecture by
Richard Phillips Feynman, a brilliant physicist who later won the Nobel Prize for
"fundamental work in quantum electrodynamics”. On December 29, 1959,
Feynman delivered a lecture at the annual meeting of the American Physical
Society; in that talk, called "There's Plenty of Room at the Bottom", Feynman
proposed work in a field "in which little has been done, but in which an enormous
amount can be done in principle.” In his lecture Feynman described how the entire
Encyclopedia Britannica could be written on the head of a pin, and how all the
world's books could fit into a pamphlet.

Feynman himself didn't use the word "nanotechnology" in his lecture; in
fact, the word didn't exist until 15 years later, when Norio Taniguchi of the Tokyo
University of Science suggested it to describe technology that strives for
precision at the level of about one nanometer. Only in the 1980s did this new
field of study get a name -Nanotechnology. This new name was popularized by
physicist K. Eric Drexler.

Exercises
1. Give the definition of the following words in English

nanotechnology
nanometer
nanoscale

to launch

head of a pin

2. Fill in the gaps with suitable words from the box.

nanometer electric invention huge width
devoted in order to

1. The .............. of the computer has revolutionized the business world.

2. This value shall be calculated using intervalsof one ............ .

3. The river here spreadstoa .................. of half a mile.

4. Plants need light .................... survive.

5. We decided to install a wooden floorand ............. lights.

6. The work also requires a ............... investment of time.

7. He.oooovvoiiiinn . himself to the study of nature.

3. Put the following words in the sentences into the right order.

1. and, Nanotechnology, have, scientists, been, of, developing, a, new, engineers,
field, science, called.

a, one, Iis, billionth, a, nanometer, of, meter

worked, molecules, combine, to, chemists, atoms, kinds, new, of, into

a, Nobel, physicist, who, brilliant, the, Prize, won

n
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5. described, the, Feynman, entire, of, Encyclopedia, how, Britannica, could,
written, pin, on, the, be, head, a

4. Find the equivalents of the following words in the text.

1) coBepIUTh CKA4OK; 2) OTKPBITHIA KOCMOC; 3) MepBasi HHTErpaibHas cxema; 4) 3T0
C/IeJIaJio BO3MOXKHBIM; 5) €XerogHoe codpanue; 6) HoBas 00J1acTb HAYKH TOJTydnsia
Ha3BaHUE; 7) UCIIOJB3YETCs JIs1 OIMCAHUS; §) MPOU30IIEI OT FPEUYECKOro CJI0Ba

5. Answer the following questions

1. What does nanotechnology study?
2. When did the story of nanotechnology begin?
3. What was Feynman’s lecture about?

6. Think of 5 questions of different types covering the text.
Unit 2
Vocabulary

pounding — u3MesbUeHUE, TPOOICHHE

to require — tpedoBaThCs

layer - cioii

molecular beam epitaxy - MoyeKyJIIpHO-TIyYKOBAast SITUTAKCHS
to exXpose — Bo3/1€iicTBOBATH, 00Ty4aTh

Formation of Materials

To have very small materials, it is necessary to have a way to form materials
in the architectures and the morphology that you desire. Traditional methods of
forming materials into specific shapes and devices include cutting, chipping,
pounding, extruding. Nanotechnology is different. Whereas bulk procedures begin
from-a larger structure and form it into smaller structures, nanotechnology procedures
can also include beginning at the atomic level and building up into larger, nanoscale
structures. Where formation of smaller materials from larger is known as “top-down”
technology, the formation of materials from atomic or molecular structures is known
as “bottom-up.”

Top-down methods can create nanoscale technology and they are used
extensively today in the electronics industry. For example, faster computer chips
require smaller parts to fit on the same size package at higher density; these parts are
pieced together with more and more complex architectures and designs. Typically,
top-down formation of nanoscale structures uses the same basic tools as those
employed today to form smaller structures from larger. The technique known as



photolithography is one such process. Photolithography is the most common
technique used to create patterns on semiconductors and is capable of forming sub-
100 nm patterns, although around 30 nm this becomes extremely difficult and costly.
With photolithography in the computer industry, a silicon wafer is coated with a
light-sensitive film called a photoresist that will harden when light is shone on it. A
photomask with the design for each layer of the circuit is created and the photoresist-
covered circuit board is then exposed to light (of a specific wavelength) through the
mask, so that predetermined areas of the photoresist harden. The wafer is then
exposed to an acid bath, hot ions, or other sloughing material so that the unhardened
areas are removed. In this way, the features of a processor are built up layer by layer.

Bottom-up methods take the basic building blocks of nature and build up
nanoscale materials from them. Typical methods of forming materials from the
bottom up include vapor deposition (both physical and chemical), molecular beam
epitaxy, and what is known as self-assembly. It was this type of material formation
that Richard Feynman spoke of: “What could we do with layered structures with just
the right layers? What would the properties of materials be if we could really arrange
the atoms the way we want them? They would be very interesting to investigate
theoretically. I can’t see exactly what would happen, but T can hardly doubt that when
we have some control of the arrangement of things on a small scale we will get an
enormously greater range of possible properties that substances can have, and of
different things that we can do”’[ Feynman 2002:135].

We can divide the materials that are being developed into two basic categories:
organic (i.e., carbon based) and inorganic (i.e., not carbon based).

Richard P. Feynman, The Pleasure of Finding Things Out: The Best Short Works of Richard P.
Feynman (New York: Perseus Books Group, 2002), p. 135.

Exercises
1. Give the definition of the following words in English
top-down methods
bottom-up methods
morphology
at the atomic level
self-assembly

2. Fill in the gaps with suitable words from the box.

exposed arrangement nanoscale Ccreate formation
procedures hardly
1. The report revealed that workers had been ............ to high levels of
radiation.

2. We now know a lot more about the early stages of planetary ............ :



I know the people I'm working with.

4, We found that this chemical process ........... hydrogen chloride as a by-
product.

5. Asmall flower .............. on the kitchen table can brighten up the room.

6. New ....cooonnnenn. shave minutes from the unloading process.

7. Carbon atthe ............. 1s actually transparent and flexible.

3. Put the following words in the sentences into the right order.

[HE

. atomic, the, known, formation, from, or, molecular, materials, structures, is, as,
of, bottom-up.

2. is, the, common, on, technique, used, photolithography, to, create, most,
patterns, semiconductors.

3. interesting, they, be, would, to, very, theoretically, investigate.

4. of, a, processor, the, are, layer, built, up, layer, features, by.

5. it, this, Richard, type, that, of, was, formation, Feynman, spoke, material, of.

4. Find the equivalents of the following words in the text.

1) TexHONOTHST HHUCXOASIIETO MPOHM3BOACTBA; 2) TEXHOJOTHS BOCXOJISIICTO
NPOU3BOJACTBA; 3) IIMPOKO  HCHOJB3YyeTCsA; 4) OCHOBHBIE METOABL, 5)
dotonmutorpadusa; 6) raszodasHoe ocaxk]eHue; 7) MaleHbKUd MacmTad; 8)
TEOPETUYECKH UCCIIEI0BATh

5. Answer the following questions

1. What are the traditional methods of forming materials?
2. What are nanotechnology procedures?
3. What are the peculiarities of “top-down” and “bottom-up” methods?

6. Think of 5 questions of different types covering the text.

Unit 3
Vocabulary

ball-point pen — mapukoBas pyuka
materials science - matepuaioBeeHIE
solid matter — TBep0€ BeleCTBO
inorganic — HeopraHUYECKHUit

0rganic - opraHuYeCKHit

approach — moxxon

property — cBOMCTBO



materials scientist — maTrepuanoBes, CeMAIICT IO MAaTEPHATIOBEICHHIO
wire - mpoBoJ

china teapot — ¢paphopoBslii 3aBapOUHbBIN YalHUK

to conduct electricity — mpoBoauTh 3JEKTPHUUECTBO

essential — He0OXOIMMBIIl, OCHOBHOM

What is materials science?

Materials make modern life possible—from the polymers in the chair you’re
sitting on, the metal ball-point pen you’re using, and the concrete that made the
building you live or work in to the materials that make up streets and highways and
the car you drive. All these items are products of materials science and technology
(MST). Briefly defined, materials science is the study of “stuff.” Materials science is
the study of solid matter, inorganic and organic.

Materials science and technology is a multidisciplinary approach to science
that involves designing, choosing, and using three major classes of materials—
metals, ceramics, and polymers (plastics). Most materials fit into a few big, general
categories:

Metals

Whole periods of human civilization - such as the Bronze and Iron ages - are
named for metals. These were the first materials to be "engineered," that is, people
changed them to fit what they needed to do, rather than just letting their natural
properties determine what they could be used for. These days, materials scientists are
using metals in ways no one could have pictured even a few years ago - for example,
shaping copper into tiny wires a thousand times skinnier than a strand of your hair!

Ceramics

Think about a china teapot - that's one type of ceramic. But ceramics can also
be used to create bone and tooth replacements, super-strong cutting tools, or to
conduct electricity. With the addition of oxygen or nitrogen, metals become ceramics,
too.

Semiconductors

One of these materials - silicon - is making it possible for you to read these
words right now! That's because silicon is the essential material in an electronic
computer chip. "Semiconductor" means a material can conduct electricity with a bit
of help in the form of added "impurities." Your CD, DVD player, and telephone - all
depend on semiconductors.

Polymers

Polymers are just very big molecules made of smaller molecules linked
together into long, repeating chains. You may not know it, but you're in touch with
polymers every day more than any other kind of material. Rubber bands are made of
polymers, so are paints and every kind of plastic. And by the way, most of the food
you eat is made of natural polymers!

Wood also could be used. Another class of materials used in MST is
composites, which are made of a combination of materials (such as in particle board
or fiberglass). Materials science combines many areas of science. Because of the



interdisciplinary nature of materials science, it can be used both as an introductory
course to interest students in science and engineering and also as an additional course
to expand the horizons of students already taking science and mathematics courses.

Exercises
1. Give the definition of the following words in English

materials science
metals

ceramics
polymers
composites
particle board
semiconductors

2. Fill in the gaps with suitable words from the box.

approach technology interdisciplinary solid science
wire essential

1. This ......... Is considered essential for effective implementation.

2. By the mid 20th century, humans  ............. had achieved a mastery of
sufficient to leave the atmosphere of the Earth for the first time and explore space.

30 projects on these questions have recently been started at the
subregional and regional levels.

4. The containers havetobe ............ enough to withstand the pressure.

5. Many leading scientists do not consider that ........... can give absolutely reliable
knowledge.

6. You have to find the .............. that connects the manual override to the
electromagnet.

7.Youcanget ................ travel information from the website.

3. Put the following words in the sentences into the right order.

combines, science, many, science, many, of, materials

study, is, of, materials, solid matter, the, science, organic, inorganic, and
. be, create, can, bone, tooth, and, used, replacements, ceramics, to

. food, most, is, you, of, polymers, the, eat, made, natural, of

. chip, the, material, is, electronic, an, computer, silicon, in, essential

g~ wWN R
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. Find the equivalents of the following words in the text.


http://en.academic.ru/dic.nsf/enwiki/17454
http://www.macmillandictionary.com/dictionary/british/container
http://www.macmillandictionary.com/dictionary/british/withstand
http://www.macmillandictionary.com/dictionary/british/pressure_1

1) MHOTOAUCITUTUTMHAPHBIN MOIX0/ K 4eMy-I100; 2) UMETh JeJI0 C 4eM-JIH00;
3) HmpoayKT MaTepuaioBelcHHUs; 4) ydeHHe O MaTepuaje; S5)OCHOBHBIC KJIacChl
MaTepuaoB; 6) cynep MPOYHbIe PEXKYIINE HHCTPYMEHTHI; 7) HHTErpaJibHas cxema; §)
€CTECTBEHHBIC CBOMCTBA

5. Answer the following questions

1. What does materials science study?
2. Name the general categories of materials
3. What is the essential material in an electronic computer chip?

6. Think of 5 questions of different types covering the text.

Unit 4
Vocabulary

composition — cocras

X-ray diffraction — nudpakiust peHTTeHOBCKUX JTy4ei
tile — Teruro3anyTHAS IIMTKA/TUICHKA

flight crew - sxumax

fierce — cuibHBI, pe3kwuii

fiber — BonokHO

rigid — >xecTkuii, MPOYHBIH

reliable materials — HagexubIC MaTepHalIbI

A New Scientific Frontier

Atomic structure and chemical composition were once major focuses of
materials science research. However, over the last few decades, this focus has
changed dramatically as analytical chemistry, the electron microscope, X-ray
diffraction, and a host of spectrometers have been developed that can analyze
materials with accuracy.

Because scientists can now understand what materials are made of (chemical
composition) and how they work (physical properties), the major focus of materials
science has shifted to understanding how materials can be improved and what new
materials can be developed to meet society’s needs. These scientific advances caused
a revolution in knowledge in materials. What was known about materials only 50
years ago could be printed in several volumes of books; today’s advances fill shelves
of books.

Examples of new materials abound and are reported regularly in newspapers
and magazines. The space shuttle tile, which is used as a heat shield to protect the
aluminum shell on the shuttle, is one example of this development of new and



improved materials. When NASA (the National Aeronautics and Space
Administration) decided to build a space shuttle that would rocket into orbit and
eventually plunge through the atmosphere and land on the ground like an airplane, no
known insulating material existed that would protect the flight crew from the fierce
re-entry heat, be light enough to coat the entire craft, and be reused a number of
times.

So, ceramists (materials scientists who work with ceramics) designed special
tiles made from high-temperature glass fibers and sintered them to form a rigid, but
almost unbelievably light structure. These tiles are glued to the shuttle with silicone
rubber and now do an admirable job of keeping heat away from the crew. The
ceramists designed the tiles from “scratch” by adapting their knowledge of glass
properties to meet the needs of the space shuttle. Further development continues as
less bulky and more reliable materials are being developed to shield the Orient
Express, a supersonic transport being developed for near-space travel over long
distances around the Earth.

Exercises

1. Give the definition of the following words and expressions in English
composition

physical properties

space shuttle

glass fiber

to shield

2. Fill in the gaps with suitable words from the box.

X-ray chemical properties knowledge orbit
heat structure

1. The doctor decided to take an ............. of my back.

2. Chapter 1discusses the changing ............ of agriculture in thiscountry.

3. The two plants have similar physical .............

4. Adotof ................ reactions are reversible.

5-He possessed a vast store of ...............

6. These paints can withstand ........... up to 200 degrees.

7. The shuttle can remainin ........... around the earth for up to 9 days.

3. Put the following words in the sentences into the right order.

1. now, what, can, they, and, understand, work, materials, of, made, scientists, how,
are

2. are, to, these, with, tiles, the, rubber, glued, shuttle, silicone

3. from, special, made, glass, ceramists, tiles, fibers, high-temperature, designed


http://www.macmillandictionary.com/dictionary/british/chapter
http://www.macmillandictionary.com/dictionary/british/discuss
http://www.macmillandictionary.com/dictionary/british/change_1
http://www.macmillandictionary.com/dictionary/british/agriculture
http://www.macmillandictionary.com/dictionary/british/country
http://www.macmillandictionary.com/dictionary/british/paint_1
http://www.macmillandictionary.com/dictionary/british/withstand
http://www.macmillandictionary.com/dictionary/british/degree

4. in, are, magazines, new, reported, of, and, newspapers, materials, regularly,
examples

5. once, science, of, and, chemical, research, were, major, composition, structure,
focuses, materials

4. Find the equivalents of the following words in the text.

1) 3a mocienHNe HECKOIBKO JECSITUIICTHH; 2) MEePeMeCTUTh (POKYC BHUMAHUS
Ha 9T0-1100; 3) HYXIbl 0011eCTBa; 4) TEIIO3ANTUTHBIA dKpaH; 5) MPU3EMITUTHCS; 6)
M30JIUPYIOIIMA MaTepuall; 7) CBEPX3BYKOBOW TPAHCIOPT; 8) HEBEPOSITHO JIErKas

CTPYKTypa
5. Answer the following questions

1. Where is the major focus of materials science?
2. What kind of material is used as a heat shield for space shuttles?
3. What did ceramists designed for keeping heat away from the crew?

6. Think of 5 questions of different types covering the text.

Unit 5
Vocabulary

controversy — IucKyccus, Crop

to keep pace — uaTu B HOT'Y, HE OTCTaBaTh
durable — noaroseunslii, HagEKHBIN

engine - aBUraTeb

stiffness - npounocTh

onboard computer — 60pToBOH KOMITBIOTEP
ignition system — cucrema 3aKuraHus

alloy — crunas

Materials Science in Our Everyday Lives

Another example of the development of new materials is in biomedicine. The
recent controversy over silicone breast implants shows how much care must be taken
in choosing, testing, and using materials that are used inside human bodies. More
successful examples of materials developed for human bodies are such things as hip,
knee, and finger joint replacements made from composite materials.

A modern automobile is a good example of how materials have changed to
keep pace with industry and culture. The American car of the 1950s was a durable
machine and pretty well suited to its environment. Gas was cheap, metal was thick
and lavishly used. The resulting car was heavy, but Americans demanded high



performance for use on newly built freeways designed for speeds of at least 75 miles
per hour. Engines were correspondingly large, with displacements approaching 500
cubic inches (that’s about 8 liters!). Americans tended to abuse these cars, and they
were built to take abuse.

No one ever claimed these cars were fuel efficient. Then came the oil shock of
1973, and cars had to change radically, and have kept changing to meet the demand
for more fuel-efficient transportation. In the quest for efficiency, car weight was
reduced, and some changes were made in streamlining. Sheet metal used to build car
bodies became much thinner and had to be much stronger. Unit body construction
provided a way to produce stiffness without all the weight of a separate frame.
Plastics and aluminum were used extensively in many parts of the car, and aluminum
use increased dramatically.

The electronics revolution has provided onboard computers to manage the fuel
and ignition systems of the engine, which now operate much closer to optimum
parameters because of the need for both fuel efficiency and reduced emissions.
Removing lead from gasoline stimulated use of better alloys for valves and valve
seats. Spark plugs no longer exposed to lead deposits last 30,000 miles. Many other
changes have occurred to the automobile, and you and your students doubtless know
a few more.

However you look at it, materials have become a scientific frontier that
continues to develop new and improved ways for people to live and travel now and in
the future.

Exercises

1. Give the definition of the following words and expressions in English
alloy

composite materials

radically

to manage sth

freeway

2. Fill in the gaps with suitable words from the box.

biomedicine composite material machine speed
fuel weight efficient

1. The car was not able to pull such a large .........

2. What is the car's top ........... ?

3. With the rise of ............. came greater knowledge about the causes of infectious
diseases.

4. Our new system will allow for more .............. use of resources.

5A . Is made by combining two or more materials — often ones that have
very different properties.


http://www.macmillandictionary.com/dictionary/british/car
http://www.macmillandictionary.com/dictionary/british/able_1
http://www.macmillandictionary.com/dictionary/british/pull_1
http://www.macmillandictionary.com/dictionary/british/large_1

6. This light means you're running lowon ................ :
7.The ............ IS easy to use.

3. Put the following words in the sentences into the right order.

1. development, the, new, of, in, another, example, biomedicine, of, materials, is

2. from, valve, seats, valve, use, for, and, better, stimulated, lead, gasoline, removing,
alloys, of

3. cars, to, abuse, Americans, these, tended

4. were, and, many, in, used, the, cars, of, parts, aluminum, plastics, extensively

5. was, machine, the, of, the, Americans, a, durable, 1950s, car

4. Find the equivalents of the following words in the text.

1) B mouckax 3ppeKTUBHOCTH; 2) COKPATHTh (YMEHBIINTH) 3arpsI3HeHUE; 3) HeIaBHAA
JTUCKyccust; 4) TOTUIMBOCOEPETAIONINI; 5) MIUPOKO HUCIIONB30BAJICS; 6) YIPaBIATh; 7)
CUCTEMa 3)KUTaHUs ABUTATEN; §) HOBast 0071acTh HAYKH

5. Answer the following questions

1. What is biomedicine?
2. What kind of materials are used for implants?
3. What changes occurred in automobile field?

6. Think of 5 questions of different types covering the text.

Unit 6

Vocabulary

amateur — 00U TeNbCKUN

to enroll in = 3a9urcauTh, TOCTYUTH

t0 major — crienuanTu3upoBaThCs MO0 KAKOMY-TH00 MpeaMeTy
master’s degree — crereHb MarucTpa

piezoelectric materials — mbe303/IeKTpUYECKUE MaTepHAITBI
silicate minerals — cunkaTHbIC MaTepUATEI

explosive — B3pbIBUaTOE BEIIECTBO

bachelor’s degree — cTenenn 6akanaBpa

materials engineer - matepuanoBes

Materials Scientists at Work
Mary Bliss

Astronomy was my first love. | joined an amateur astronomy club when | was
13 or 14. What | really liked about it was light and telescopes. At my high school, if
you were good in science, that meant biology and you wanted to be a doctor or nurse.



Chemistry was taught like history. The labs were set up to reproduce some result, and
everything seemed to be known. So, instead of doing a regular senior year of high
school, | enrolled in an advanced studies program for high school students at Pace
University. | took chemistry and liked it this time. By the time | finished high school,
| had 29 college credits.

| was in my sophomore-level classes when | arrived at Alfred University with
my 29 credits. | wanted to take physics because | was still interested in astronomy. |
also took organic chemistry because I figured if I didn’t like physics, maybe | would
major in chemistry. | never worked so hard in my life. I didn’t have the faintest ideas
of what was going on in physics. Having a study partner was the only way I could
handle those classes. One January session | also signed up for a class called
Gemstones: Myth and Mystery with a professor in the College of Ceramics. | had a
blast! I got to run the transmission electron microscope myself. We found an error in
the literature, and | ended up presenting the paper at a regional society meeting and
won an award for the best undergraduate research project at Alfred. So, professors in
the Ceramics Department encouraged me to change my major. Besides, in exchange
for changing my major, one ceramics professor was going to give me a matched pair
of Herkimer diamonds.

| worked the summers of my junior and senior years at Corning Glass Works in
Corning, New York. | learned what engineers do all day there. | also met some really
good engineers. | liked Corning, but I knew I wouldn’t be happy as a production
engineer forever. So, | got a master’s degree in ceramic science at Penn State
University (working on piezoelectric materials). I wasn’t very happy with this work
so | did my doctorate in the Solid State Science Department doing spectroscopy on
silicate minerals. What strikes me most is that | liked spectroscopy even when | was
in high school.

Roy Bunnell

| was raised <in Pocatello, Idaho, and developed a keen early interest in
chemistry and physics, particularly as they apply to explosives and rockets. I still
have 10 fingers and two functioning eyes, through either incredible luck or divine
intervention. After | obtained a bachelor’s degree in ceramic engineering from the
University of Utah in 1965, | came to Battelle. By working on a wide variety of
projects, ranging from nuclear reactors for space propulsion to materials
compatibility in high-temperature sodium to amorphous carbon to high-temperature
properties of zirconium alloys to nuclear waste glass to new composite materials, |
have learned enough about metals and polymers to be considered a materials
engineer.

Exercises
1. Give the definition of the following words and expressions in English

master’s degree



bachelor’s degree

blast (n)
sophomore-level classes
major (n)

2. Fill in the gaps with suitable words from the box.

reproduced microscope engineer obtain error
nuclear reactor compatibility

1. Make sure the lens of the ............ Is clean.

2. The information may be difficultto ...............

3. This .......... has outstanding qualification in constructing bridges.

4. We need to minimize the chance of ........... :

5. Some diagrams are poorly ........... and tables printed vertically.

6. The ............. which propels the submarine was not damaged.

7. There are two primary methods of performing an application ............... test.

3. Put the following words in the sentences into the right order.

1. club, astronomy, 13, I, 14, an, joined, when, amateur, or, was, |

2. were, to, up, set, the, result, some, labs, reproduce

3. Department, me, the, change, to, major, my, Ceramics, in, encouraged,
professors

4. Engineer, have, |, about, polymers, enough, metals, be, to, learned, and,
considered, a, materials

5. Penn, I, degree, got, State, at, master’s, ceramic, University, in, science, a

4. Find the equivalents of the following words in the text.

1) cmenmumanmeHBIe KypChI, 2) ommOKa B JIATEpaType; 3 )HAYYHO-
UCCJIEIOBATENbCKUI TPOEKT; 4) MONMY4YUTh CTENEeHb OakanaBpa; 5) IBUKEHUE B
KOCMOCE; 6) MTPOCBEUNBAIOIINN YJIEKTPOHHBIM MUKPOCKOT; 7) MOMEHSTh Npoduiib; §)
paboTath HaJ OONBIIMM KOJIUYECTBOM IIPOEKTOB
5. Answer the following questions

1. What was Mary’s favorite subject?
2. What was Roy’s academic interest?

3. What kind of materials do Mary and Roy work with?

6. Think of 5 questions of different types covering the text.


http://www.ldoceonline.com/dictionary/diagram
http://www.ldoceonline.com/dictionary/poorly#poorly__2
http://www.ldoceonline.com/dictionary/table
http://www.ldoceonline.com/dictionary/propel
http://www.ldoceonline.com/dictionary/submarine
http://www.ldoceonline.com/dictionary/damage

Unit 7
Vocabulary

suitable - nogxoxamuit

medieval times — BpeMeHa CpeHEBCKOBBS
to depict — nuzo6paxkaTh, OIUCHIBATD

usage — MCIoJIb30BaHUEe, IPUMEHCHHE
achievement —goctmwkenne

metallurgist — metammypr

jet engine — peakTHBHBIN ABUTATEIb
electronic circuit — anekTpoHHas cxema
application — npumeHeHue

primarily — rimaBasIM 0Opa3om

ore — pyaa

shape — ¢popma

inanimate — HeoxyIIeBICHHBIN

to prompt — npuBecTu K 4eMy-Iudo
stainless steel — HepskaBerolas craib
internal structure — BHyTpeHHsIsSI CTPYKTypa

Metals

Metallurgy is the science of making metals and alloys in forms and with
properties suitable for practical use. It has played a unique role in human history,
having brought us out of the Stone Age into the Bronze Age and then into the Iron
Age. The seemingly miraculous conversion of dull earths into shining metals was the
very essence of the art and magic of alchemy. No science of metals existed in
medieval times to understand and explain the secret methods used to make and form
metals and alloys.

Some of the mystery over metallurgy still lingers today. Science fiction novels
and moves depict space ships and other objects constructed of “wonder metals” with
amazing properties. Such usages are believable because of the remarkable
achievements of the modern metallurgist during this century in developing new
metals and alloys for jet engines, electronic circuits, and other advanced engineering
systems. These successes were not achieved based on the art of the past, but by the
application of scientific principles. Metallurgy is now a disciplined applied science
focused from a clear understanding of the structures and properties of metals and
alloys.

Metallurgy can be separated into three basic components: chemical,
mechanical, and physical. Chemical metallurgy deals primarily with the making of
metals and alloys from their naturally occurring ores. Most metals are present in the
Earth as compounds of some sort, such as oxides or sulphides. Metals must be
extracted from these ores for practical use. The first metals were discovered
accidentally more than 5,000 years ago. Metals such as copper, lead, and tin melted at
low temperatures and were probably formed at camp fires. Great advances came in



metal production as furnaces were created to control the ore-melting and metal-
forming process.

The importance of metals in history stems primarily from their mechanical
behavior and use as construction materials. Metals combine the properties of high
strength with the ability to change shape without breaking. This enables them to be
shaped into a wide assortment of components, including car bodies, cans, and girders.
Mechanical metallurgy deals with testing mechanical properties, the relationships
between properties and engineering design, and the performance of metals in service.

The final critical component of the science of metals is physical metallurgy.
This aspect deals with the internal world of metals and how internal structure can be
designed and produced to give the best properties. Although metals look like
inanimate objects, internally electrons dash about within them and atoms can move
and exchange places while the metal is in solid form. As a result, changes in
temperature can cause atoms to rearrange and prompt significant changes in
properties. The ability to control these internal changes has led to dramatic
improvements in the properties of metals. High-strength steels for building supports,
stainless steels for corrosion-resistant applications (water pipes, pans, pots, etc.), and
aluminum alloys for high-strength, light-weight airplane skins would not have been
created without the ability to control and modify internal structure.

Exercises

1. Give the definition of the following words and expressions in English
metallurgy

alloy

alchemy

the structure of metals
electron

2. Fill in the gaps with suitable words from the box.

explain mechanical metallurgy primarily constructed of
significant internal

1. The ............... engineering industry is very much export-oriented and a high

degree of availability is expected.

2. The company at one time hada ................... tie to the defence industry.

3. They have a good collection of books on ............ :

4. Your scan doesn't show the .................... structure.

5. The advertisement is aimed ..................... at children.

6. Managers should ................. the need for change.



7. Only the buildings that were ....................... more substantial materials
survived the earthquake.

3. Put the following words in the sentences into the right order.
1. of, some, mystery, over, the, still, metallurgy, lingers, today

2. temperature, in, can, atoms, to, changes, prompt, and, changes, rearrange, in,
cause, properties, significant.

3. first, discovered, metals, the, than, were, 5000, more, accidentally, ago, years.
4. metals, present, most, Earth, in, as, of, are, some, compounds, sort, the
5. chemical, the, from, making, deals, metallurgy, occurring, of, with, and, metals,

alloys, their, naturally, ores
4. Find the equivalents of the following words in the text.

1) Hayka 0 4yeM-nu00; 2) yIMBUTEIIbHBIC CBOWCTBA; 3) YCTKOE MOHUMAaHUE
yero-mbo; 4) Moryt ObITh JOOBITHI H3; 5) O3TOT  aCleKT HMEeT Jelo c; 6)
TECTUPOBAHME MEXAaHWYECKUX CBOMCTB; 7) BHYTPEHHHE HM3MEHEHHUA; 8) OOJbIIoe
KOJIMYE€CTBO KOMITOHEHTOB

5. Answer the following questions

1. What does metallurgy study?
2. What are basic components of metallurgy?
3. When were the first metals discovered?

6. Think of 5 questions of different types covering the text.

Unit 8
Vocabulary

raw materials- ceipbe

fiber-optic — BOJIOKOHHO-ONTHYECKHUI
likewise — Taxxe, 0oJiee TOro

tiny — KpoIeYHbIi, OUeHb MaJICHBKHI
bonding - coequnenne

comparatively - cpaBHUTETBHO

outer electron — ontuyeckuii SIEKTPOH
conductor — mpoBOIHHUK

liquid state — sxuakoe cocTosiHuE
resistance — conpoTuBIiieHHE, YCTONYUBOCTh



insulator - quanexkTpuk
brittleness — xpymnkocTs
surface — moBepxHOCTb
tough — nmpouHbIi, KpeHKuii
to penetrate — nponukare

Ceramics

Ceramics are non-metallic and inorganic and are made from raw materials that
are either mined from the earth or chemically synthesized. They are hard, generally
resistant to heat and most chemicals, and lighter than most metals.

Traditional ceramic materials include glass windows, insulating bricks, pottery,
and china. However, the fiber-optic phone lines that provide today’s clear voice
communication are also ceramic, products of high technology glassmaking. Likewise,
the space shuttle is insulated against the searing heat generated as it returns from near
space through the earth’s atmosphere. Its aluminum hull is shielded by incredibly
light bricks made from tiny glass fibers.

Ceramics are compounds that are generally formed by reacting a metal with
other elements such as oxygen, nitrogen, carbon, or silicon.

The bonding is usually ionic and is- very strong, making ceramics
comparatively stable chemically. (lonic means the joining of a positively charged
atom to a negatively charged atom, usually metal atoms to non-metallic atoms.) This
ionic bonding occupies the outer electrons of the metal, making the electrons
incapable of moving in an electric field; thus, most ceramics are poor conductors of
electricity. Ceramics also include glasses, which are composed of metals, oxygen,
and silicon. By their nature, glasses do not crystallize as other ceramics do. As they
cool from the liquid state, they become progressively stiffer until they are solid,
which gives them different properties from other materials, such as not having a
definite melting point.

Where resistance to extreme temperatures or molten metals is desired, ceramic
materials emerge as extremely important. Without ceramics, it would probably be
impossible to melt or cast metals; other materials will not resist the heat or chemical
environment, ‘and other materials allow heat to leak away, because they are not
effective insulators like ceramics.

The powerful bonding forces in ceramics have some negative features, one of
them being brittleness. Ceramics cannot be bent like metals or most other common
materials, and they tend to break without warning. Tiny surface defects, too small to
cause much of a problem with a metal, can greatly reduce the strength of a ceramic
material. In a metal, flow at the defect location would reduce the effect of that defect;
this flow is not possible in a ceramic. So cracks stay sharp and ceramics break instead
of bend. (Metallic flow is the movement of one plane of atoms over another.)

Humankind first made ceramics in ancient times. Fire, probably at that time a
relatively new discovery, was used to make clay vessels less likely to revert to a
gooey mess when contacted by water. During this firing process, materials in the
clays reacted, forming small amounts of glass that cemented the rest of the materials



together. Glass was born in similar fireside experiments, and in Roman times, was
more precious than gemstones and used similarly for decoration.

The future of ceramic materials is even more interesting. Scientists have
created ceramics that, while not as tough as metals, are many times tougher than
those made just a few years ago. These tough materials are being used increasingly as
parts in automobile engines because of their lightness and resistance to wear.

Other ceramics have been made electrically conductive or able to allow oxygen
ions to penetrate them. Both of these characteristics are needed for high temperature
fuel cells that can convert fuels such as natural gas directly to electricity more
efficiently than any other method (see Figure 1).

Ceramics are being formed by methods similar to those used for mass
production of plastic parts, so that increasingly intricate parts can be made cheaply.
All these developments combined ensure that ceramics will continue to play
important roles in modern life.

Figure 1. Electrically Conductive High-Temperature Fuel Cell

Ceramic Plate

(+) Negative Natural

Charge \%

Oxygen atoms (-) negative charge
flow through ceramic to combine
with (+) positively charged particles.
An electric potential is created and
electricity is “birthed.”

Exercises
1. Give the definition of the following words and expressions in English

chemicals

outer electron
to-melt

extreme temperature
fuel cell

2. Fill in the gaps with suitable words from the box.

ceramics oxygen environment gemstones electricity
methods break

1. Hydrogen combines with .............. to form water.



He is a world authorityon ............... .

The wire is charged with ............... :

lhadto............ a window to get into the house.

We need to find ways of producing energy without destroying the .............
Also, the study did not assess the capabilities of other ................. :

This is a brief description of manufacturingof ................... .

Nogahkowd

3. Put the following words in the sentences into the right order.

crystallize, glasses, ceramics, do, other, not, do, as

first, ancient, made, humankind, ceramics, times, in

most, conductors, ceramics, are, of, poor, electricity.

cracks, instead, stay, ceramics, sharp, and, of, break, bend.

cannot, bent, ceramics, other, like, be, metals, or, common, most, materials.

OO E

4. Find the equivalents of the following words in the text.

1) ycToWYMBBIN K BBICOKOHW Temmepatype; 2) TelaeoHHas CBs3b; 3) MEJIKHE
nedeKThl Ha OBEPXHOCTH; 4) MPOBOISIINE FIEKTPHUUECTBO; S5) ONpeACICHHAs TOUYKa
Hayaya IJIaBJICHUS; 6) pacIUIaBIICHHbIE METAJUIbI; 7) MOJOXKUTEIBHO 3apsHKCHHbBIC
YaCTHUIIbL; §) aTOMBI KUCTIOPOJa

5. Answer the following questions

1) What are traditional ceramic materials?
2) Are ceramics tough materials?
3) What are ceramics made from?

6. Think of 5 questions of different types covering the text.

Unit 9
Vocabulary

chemical family — xumuueckas rpymnmna
available — noctymHsrit

pressure — naBjacHuUe

chemical equation — xumudeckoe ypaBHEeHHUE
chemical compound — xuMuyeckoe BeIecTBoO
brackets — ckoOxu

blow molding — BeiyBHOE (hopMOBaHue
reinforcement — apmupyronuii HaMOJIHUTEb
innumerable - 6ecuncieHHbI

pliable — mmactuuneIi, ruOKuit



to cool — oxmaxkmare

Polymers

As you look around, you will find plastic materials almost everywhere. Plastics
are part of a chemical family called polymers, which also includes elastomers
(rubber) and adhesives. Some polymers, such as cellulose are naturally occurring, but
most are chemically synthesized using chemicals derived from petroleum, which are
called petrochemicals. The main petrochemical used for making polymers is natural
gas.

Petroleum is a widely used product in our world, consuming billions of gallons
daily for powering everything from automobiles to motorbikes and producing other
forms of power (i.e., electricity through power generation). Petrochemicals use only
5% of this available petroleum, and only about half of the petrochemicals go into
making polymeric materials.

Polymers (poly-mers), meaning many units, are created by joining together
monomers (single units, usually a chemical compound such as ethylene gas as
demonstrated in the example), using various combinations of heat, pressure, and
catalysts. For instance, polyethylene is created by polymerizing ethylene gas as
shown in the following chemical equation. A combination of heat, pressure, and a
catalyst cause the double bond between the two-carbon atoms in the ethylene gas to
break and attach to other ethylene molecules. A polyethylene molecule is thus
formed.

I—O—I

H
|
= e
|
H

T—0 — I
T—O—=I

H
|

C
|
H

T— O —I

H
|

C
|
H

The brackets in the above equation indicate that the polyethylene molecule
continues out to very long lengths relative to the size of the carbon and hydrogen
atoms.

Polymers have become such an integral part of our lives that most of the time
they are not recognized. Of course, we all recognize plastic bags, pens, telephones,
fast food containers, and other common things as plastic, but we often fail to
recognize other important polymer applications such as contact lenses, clothing
fabrics (Dacron, Orlon, Nylon, Spandex, and Rayon), carpet fibers, automobile tires,
foam cushions in furniture and mattresses, shoe soles, paints, pipes, computer chips,
and masks to produce electronic “chips,” automobile bumpers, and innumerable other
objects. Plastics influence our lifestyle more than we could ever imagine. If we ever
were to use just natural fibers (cotton and wool) instead of polymeric fibers for
clothing, carpets, etc., all the available land in the United States would have to be
used to raise sheep or cotton to maintain our present lifestyle.



Classification of Plastics
Thermoplastic

Basically, two types of plastics exist, thermoplastics and thermosets.
Thermoplastics can be melted and reformed or reused. Typical thermal plastics
include polyethylene, polypropylene, PVC, and nylon. Thermoplastics are converted
to usable products by melt processing, (injection molding, extrustion, blow molding,
and thermofoaming) which are explained below.

Injection molding forces melted polymer into a cold mold under pressure.
When the polymer cools, it produces a part such as a pen barrel, a comb, a
Tupperware container, a garbage can, or a refrigerator liner. Extrusion forces the
melted polymer through a die to form continuous shapes such as pipe, tubing, sheet,
or decorative molding. Blow molding uses air pressure to blow up the melted plastic
like a balloon inside of a mold. When the plastic cools, it forms a bottle or other
hollow shape. Thermoforming takes heated sheets of plastic and draws them into a
mold with a vacuum to form such things as butter tubs, drinking glasses, small boats,
and pick-up-truck bed liners.

Thermoset

Thermoset polymers “cure” or crosslink by a chemical process to become a
stable material that cannot be melted. Typical thermosets include epoxy, polyester,
phenolic, polyurethane, and silicone. Thermoset materials are often used with
reinforcements such as glass, Kevlar, and.carbon fibers to make strong, lightweight
parts such as fiberglass boats, airplane wing panels, Corvette car bodies, skis,
gasoline storage tanks, septic tanks, chemically resistant pipe, and many other things.
They are also used as adhesives that can be formulated to bond almost anything.

Some thermosets are very hard and tough (bowling balls), while others are soft
and pliable (rubber tires, balloons, baby squeeze toys). Some are used for paints and
some for bonding thin sheets of wood to make plywood.

Exercises
1. Give the definition of the following words and expressions in English
elastomers
adhesives
chemical equation
computer chips

thermoplastic

2. Fill in the gaps with suitable words from the box.

occurring widely plastics melt force length
combinations




What I have to tell you is ............. blazed.

Discussion can be more effective than the use of brute ..........

Job displacement is ............ right across-the-board.

Certain .............. of sounds are not possible in English.

Some industries, for example ............ , will evidently not be greatly affected.
Some fish can growtoa.............. of four feet.

.......... a lump of butter in your frying-pan.

NogahkowdE

3. Put the following words in the sentences into the right order.

influence, more, our, plastics, than, lifestyle, we, ever, could, imagine.

IS, used, a, product, our, petroleum, in, widely, world.

some, and, are, hard, thermosets, very, tough.

the, petrochemical, main, used, natural, for, making, is, gas, polymers.
molding, injection, melted, cold, pressure, polymer, forces, a, mold, into,
under.

bW R

4. Find the equivalents of the following words in the text.

1) cymiecTBYOIIMIA B MPUPOAC; 2) HMIMPOKO UCIOIL3YEMbIH MPOAYKT; 3) TPYIHO
pacno3HaTh; 4) 1Ba BUJAA IJIACTUKA; 5) aTMocpepHoe (BO3QYIIHOE) /1aBIICHUE;
6) nBoWHAs CBA3b, 7) XWMHUYECKH CHHTC3MPOBAHHBIH; §) JOCTYIHBIC
MaTepuabl

5. Answer the following questions

1) Could you name a few things that are polymers?
2) How are polymers created?

3) How do polymers influence our lifestyle?

6. Think of 5 questions of different types covering the text.

Unit 10
Vocabulary

separately — o oTaenbHOCTH
automobile tire — aBromoOuIBHAS IIIMHA
friction force — cuna Tpenus

concrete — 6eToH

cohesion — MexXMOJIeKyIIIpHAs CBSI3b
hollow core — mosnblit 3amoIHUTETH
currently — B HacTosiiee BpeMs

Composites



A composite material is a combination of two or more separate materials that
has characteristics not shown by either of the materials separately. An automobile
tire, for instance—an example of a composite material— is made of rubber
reinforced by one or more types of fibers, such as nylon, rayon, steel, glass, or
Kevlar. The rubber does a fine job of keeping the pressurized air inside, but would
not survive the stresses imposed on it by the car as it is driven. The fibers are strong
and tough, but it would be impossible for a structure made only from the fibers to
hold air. Together, the materials form a composite structure that both holds air and
resists stresses.

Looking more closely at the composition and structure of the tire tread, we can
see that it too is a composite. The rubber provides a high friction force, very handy to
have in the case of a car. A pure rubber tire wouldn’t last very long, because the
material is not very strong and becomes gummy when heated. Tiny balls of carbon
known as carbon black reinforce the rubber and give it resistance to wear. Tire rubber
compounds represent a trade-off between friction and durability, these factors being
adjusted by the relative amounts of rubber and carbon black.

Composite materials have been around for a long time. Wood, a natural
composite, is composed of cells made from cellulose fibers and bound together with a
natural glue called lignin. If dried wood is examined under a microscope, the cellular
arrangement becomes obvious. Although wood can be split parallel to these long
cells, it is strong with the grain. The air spaces provided inside the cells of dried
wood make it light in weight. This arrangement contributes to high strength at low
weight and to toughness.

In the thirteenth century, the Mongols made composite bows from
combinations of wood, animal tendons, silk, and adhesives. Even before that time, the
Hebrew people added straw to their clay bricks to increase their durability.

Concrete is another example of a composite, and it has been made since
Roman times. The rocks and sand are the reinforcement part of this composite, and
the cement provides the cohesion that binds the structure/material together.

In addition to these “old” composites, the drive for stronger, stiffer, and lighter
materials has produced many more modern composites of even higher performance
such as tennis racquets, fishing poles, aircraft, space and automobile parts, and hulls
of boats.

At the heart of any composite, a strong fibrous material bears the load. The
fiber i1s constrained by the second material in the composite (the matrix) such that it
takes the desired shape. Modern fishing rods are almost universally made from
composites, whether the reinforcing fibers are glass, graphite, boron, or a mixture of
these materials. The fibers, although strong, are not very stiff because they are very
small in diameter, less than one-thousandth of an inch. By adding a matrix material,
which is usually some type of epoxy in the case of the fishing rod, the fibers are tied
together so that stress can be transferred from one fiber to another and so the fibers
share the load. To further lighten the rod, it is made with a hollow core and is tapered
so that the handle is thicker than the tip.



Most composites are used to make “things” that require high values of
mechanical properties such as strength (resistance to breakage) or stiffness (resistance
to bending) at a minimum weight. In these roles, composites can be made superior to
structures made from any single material.

Modern composites use started with fiberglass in 1930, which is made from
fine glass fibers bonded in most cases by polyester resin. The glass fibers are very
strong in tension, and the resin helps to define the shape, bonds well to the fibers, and
prevents the fibers from damaging each other by rubbing against their neighbors.
Currently, many different types of fibers are available; the fibers are often quite
expensive but are worth the price when the alternatives are considered. As more and
more composite materials are used, the price will drop or become more compatible.
Example: Some racquets, when they first came out, were $280 and now sell for $35.

A few years ago, composites were used only in parts of airplanes where their
complete failure would have caused no serious problems. As confidence and
reliability continues to increase, composites are being used in increasingly critical
applications. Currently, several critical parts of passenger airliners are made from
composites; some military airplanes are made largely from composites. Building the
Voyager, the airplane that flew around the world without refueling in 1986, would
have been impossible without modern composite materials.

Exercises

1.Give the definition of the following words and expressions in English
To damage

An alternative

fishing rod

friction force

durability

2. Fill in the gaps with suitable words from the box.

characteristics structure gummy rubber contribute
reinforce durability

1 These genes are involved in determining the basic ........... of cells.

2 Nothing can rival cotton for ...................

3 Congeners .............. special characterlstlcs of taste, aroma, and colour to the
beverages.

4 One of the most attractive ................... of his mind - its catholicity.

5 The ............ will perish with age.

6 The depictions on paper money and coins ............... national icons and
symbols.

1. How did you get your hands so ............. ?



3.Put the following words in the sentences into the right order.

1. composite, reinforced, by, made, rubber, material, a, of, more, one, or, types, of, is,
fibers

2. rubber, high, the, a, friction, provides, force

3. the, are, fibers, glass, very, in, strong, tension

4. modern, use, with, fiberglass, in, composites, started, 1930

5. fibers, are, alternatives, quite, the, expensive, but, price, are, often, are, worth,
when, the, the, considered.

4. Find the equivalents of the following words in the text.

1) BosiokHUCTEIN MaTepuan; 2) pa3feisaTh HArpy3Ky; 3) MEXaHHYECKUE CBOWCTBRA;
4)  UCHOJB30BaHME  COBPEMEHHBIX  KOMIIO3UTHBIX  MaTepualioB; 5)  Kak
JI0Ka3aTeNbCTBO; 6) HEOOJIbIION B auameTpe; 7) NPOTUBOCTOSATH HANPSKEHUIO;
8) npeaoTBPaTUTh BOJIOKHA OT MOBPEXICHUS

5. Answer the following questions

1) What is a composite material?
2) What kinds of composites are the oldest?
3) What are the peculiarities of glass fibers?

6. Think of 5 questions of different types covering the text.

Part II “Mathematics”

Unit 1
Vocabulary

to occupy — 3anumath (MeCTO)

human inquiry — yenoBedeckoe O3HAHHE
peculiar — cienuduyuHBIA, CBOCOOPA3HBIN
causal powers — kay3aJIbHbIC CHIIBI

to pronounce — npoBo3riamars

apparently — oueBuaHO, 10 BCeil BUAMMOCTH
to proceed — nelicTBOBaTh, MPOUCXOIUTD

a posteriori — anmocTeprOpPHBIH, OCHOBAHHBIM Ha OIBITE
obstinate — ynpsmbIii, CBOCHPaBHBIiH
charged with — orBercTBeHHBI# 3a (4TO-TO)
the rest — npyrue, ocranpHoM



significance — 3navueHne, 3HAYMMOCTh, BAXKHOCTb

on the face of it — o ¢hopManbHBIM ITPU3HAKAM, Ha ITEPBBINA B3I
revisable — usamensemsrii

crucial — kiroueBoit, 3HAUUMBII

concerned with — cBsI3aHHBI ¢, UMEIOMIMIT OTHOIIIEHHE K
acquisition — npuodOpeTeHue (3HAHUA)

the very — cam, umenHo TOT

IMpOSe UpoN — HaBs3bIBATHCS

Mathematics and Its Philosophy

“A mathematician is a device for turning coffee into theorems”
Paul Erdos (1913-1996)

Mathematics occupies a unique and privileged position in human inquiry. It is
the most rigorous and certain of all of the sciences, and it plays a key role in most, if
not all, scientific work. It is for such reasons that the great German mathematician
Carl Friedrich Gauss (1777-1855) pronounced mathematics to be the queen of the
sciences. But the subject matter of mathematics is unlike that of any of the other
branches of science. Mathematics seems to be the study of mathematical entities—
such as numbers, sets, and functions—and the structural relationships between them.
Mathematical entities, if there are such things, are very peculiar. They are abstract:
they do not have spatio-temporal location-and do not have causal powers. Moreover,
the methodology of mathematics is apparently unlike the methodology of other
sciences. Mathematics seems to proceed via a priori means using deductive proof, as
opposed to the a posteriori methods of experimentation and induction found in the
rest of science. And, on the face of it at least, mathematics is not revisable in the way
that the rest of our science is. Once a mathematical theorem is proven, it stands
forever. Mathematics may well be the queen of the sciences, but she would seem to
be an eccentric and obstinate queen.

The philosophy of mathematics is the branch of philosophy charged with
trying to understand this queen. We investigate the limits of mathematics, the subject
matter of mathematics, the relationship between mathematics and the rest of science,
the logic of mathematical proofs, and the significance of the language of mathematics
to mathematical practice. They are significant for both philosophy and for
mathematics. For example, understanding one of the paradigmatic cases of secure, a
priori knowledge is crucial to the branch of philosophy concerned with knowledge
and its acquisition: epistemology. The importance of philosophy of mathematics to
mathematics is also clear. Apart from anything else, philosophy sheds light on what
mathematics is about. No self-respecting branch of science should be in the position
of not knowing what its primary object of study is. More importantly, it may well be
that the very methodology of mathematics hangs on the answers to some of the
philosophical questions that impose themselves upon us.

(Source: “An Introduction to the Philosophy of Mathematics )



Exercises
1. Give the definition of the following words in English.

abstract
queen
proof
language
limit

2. Fill in the gaps with suitable words from the box. Change the grammatical
form if necessary.

therest  significance concerned with the very  peculiar crucial

1. The weather could be a................ factor in tomorrow's game.

2. 1 didn’t realize the true.............. .of this comment at the time.

3. You're a bastard and thief and deserve to be locked up for ................ of your
life.

4. Applicants for this post should be interested in modelling studies in atmospheric
sciences............ changes in the Earth's climate.

5.We want you to be among .............. first in Britain to benefit from these
developments and to enjoy them!

6. The choice of a system because of particular or ............... features also needs

careful consideration.

3. Put the following words-in the sentences into the right order.

1.the structural  entities is Dbetween study and mathematical them
mathematics the of relationships

2. unlike mathematics of sciences the methodology is the methodology of
other

3. what is ‘mathematics on the light of philosophy is about branch that
philosophy of mathematics the sheds

4. Find the equivalents of the following words in the text.

1) npeameT u3ydeHus; 2) MaTeMaTUYSCKUE KaTETOPHH; 3) CTPYKTYPHBIC OTHOIIICHUS;
4)  mPOCTPAHCTBEHHO-BPEMEHHOE IMOJIOKEHHE; 5) KOpoJieBa HAYK; 0) ICIYKTUBHOE
JI0OKA3aTeIbCTBO; 7) MPOJIUBAThH CBET.

5. Answer the following questions.

1. Why is the mathematical methodology different from the rest of science?
2. What does the philosophy of mathematics study?


http://www.macmillandictionary.com/dictionary/british/realize
http://www.macmillandictionary.com/dictionary/british/true_1
http://www.macmillandictionary.com/dictionary/british/comment_1

3. What is epistemology?

6. Think of 5 questions of different types covering the text.
Unit 2

Vocabulary

evidence — ¢axr, 10Ka3aTeabCTBO

to perceive — BocnpuHUMATH

properties - cBoiicTBa

explanation — o0bsicHeHHE

to contribute to — nenarh BT BO YTO-TO

definition - ompenesnenue

to reveal — packpbiBaTh, OTKpPBIBATh

meaning - 3HaveHue

to refer to — OTHOCHTBHCS K YEMY-TO

embedded in smth. — coneprkaruiics, 3aKIFOYCHHBIH B 4EM-TO

The Matrix as an Introduction to Mathematics

In my classes on the nature of scientific thought, | have often used the movie
The Matrix (1999) to illustrate how evidence shapes the reality we perceive (or think
we perceive). As a mathematician and self-confessed science fiction fan, | usually
field questions related to the movie whenever the subject of linear algebra arises,
since this field is the study of matrices and their properties. So it is natural to ask,
why does the movie title reference a mathematical object?

Of course, there are many possible explanations for this, each of which
probably contributed-a little to the naming decision. First off, it sounds cool and
mysterious. That much is clear, and it may be that this reason is the most heavily
weighted of them all. However, a quick look at the definitions of the word reveals
deeper possibilities for the meaning of the movie’s title. Consider the following
definitions related to different fields of study taken from Wikipedia on January 4,
2010:

» Matrix (mathematics), a mathematical object generally represented as an array of
numbers.

» Matrix (biology), with numerous meanings, often referring to a biological material
where specialized structures are formed or embedded.

» Matrix (archeology), the soil or sediment surrounding a dig site.

» Matrix (geology), the fine grains between larger grains in igneous or sedimentary
rocks.

» Matrix (chemistry), a continuous solid phase in which particles (atoms, molecules,
ions, etc.) are embedded.

All of these point to an essential commonality: a matrix is an underlying
structure in which other objects are embedded. This is to be expected, | suppose,



given that the word is derived from the Latin word referring to the womb—something
in which all of us are embedded at the beginning of our existence. And so
mathematicians, being the Latin scholars we are, have adapted the term: a
mathematical matrix has quantities (usually numbers, but they could be almost
anything) embedded in it. A biological matrix has cell components embedded in it. A
geological matrix has grains of rock embedded in it. And so on. So a second reason
for the cool name is that we are talking, in the movie, about a computer system
generating a virtual reality in which human beings are embedded (literally, since they
are lying down in pods). Thus, the computer program forms a literal matrix, one that
bears an intentional likeness to a womb.

However, there are other ways to connect the idea of a matrix to the film’s
premise. These explanations operate on a higher level and are explicitly relevant to
the mathematical definition of a matrix as well as to the events in the trilogy of
Matrix movies. They are related to computer graphics, Markov chains, and network
theory.

(Source: “Mathematics in Popular Culture )

Exercises

1. Give the definition of the following words in English
fan

Wikipedia

chemistry

Latin

2. Fill in the gaps with suitable words from the box. Change the grammatical
form if necessary.

meaning  properties possibilities explanation evidence definition quantity

1. The investigation will look for of financial mismanagement.
. The police also found a large of drugs in the apartment.
3. The different substances are listed in groups according to
their chemical :
4. Children need to understand the true of Christmas.

N

5. People who do not fit the traditional of a refugee may not be allowed to
stay in a country.

6. One possible is that he may have forgotten that there was a meeting
today.

7. His degree and job experience give him a wide range of for a career.

3. Put the following words in the sentences into the right order.



1.a embedded other is structure which are matrix an in  objects
2.t0 release led film the success of sequels the film the of two
3. for creating the was sound for Dane A.Davis the film responsible
effects

4.ideas a movie Warner Bros $60 deep to create with  invested
philosophical million

4. Find the equivalents of the following words in the text.

a) HaydHas MbICIb;, b) KpPyTo M 3araJioyHo; C) pasiaudHble oOmactd Hayku; d)
OCHOBHAsI CX0XKECTh; €) MaTeMaThdeckas Matpuiia; f) maTemMaTudeckoe onpesieneHue;
g) ¥ TaKk jnajuee; h) mocieoBaTeIbHOCTD YKHCEN; 1) BUPTyallbHAS PEaTbHOCTb.

5. Answer the following questions

a) What branch of mathematics studies matrices and their properties?
b) What is the general definition of matrix given in the text?
c) What is the origin of the word “matrix™?

6. Think of 5 questions of different types covering the text.
Unit 3
Vocabulary

department - ¢dakynbret, oTHEHT

to be supposed to — npeanoaratbes, ObITh JOJLKHBIM
raw material — ceipbe, CBIpbEBOIT MaTepual, IEPBUYHBIN MaTepHUal
exception - HCKJIFOUEHHUE

to supersede — 06X0AHTh, OOTOHSATH, BHITCCHSTh

even number — 9éTaoe Yncio

odd number — Heu€THOE YHCIIO

to exist - cyiecTBOBaTH

to create — co3naBathb

order — mopsIIoK, MOCIEA0BATEILHOCTh

external — BuerHmi

to discover — oTKpbIBaTh, IC/IaTh OTKPHITHE

to invent — nzo0peTarh

to investigate — uccienoBarh, pacciea0BaTh

fervent dispute — ropsiuue criopsr

approach — moxxon

to argue — YTBEpPXKAaTh, JOKa3bIBaTh, CIIOPUTH

this is not the case — 310 He TOT ciyuai

Do mathematicians discover or invent?


https://en.wikipedia.org/wiki/Dane_A._Davis

Don’t go around saying the world owes you a living; the world
owes you nothing; it was here first.
Mark Twain, American writer and humorist, 1835-1910

A standard physics department has both theoreticians and experimentalists.
Experiments are supposed to be the raw material for theories. In a mathematics
department it is rare to find experimentalists (surprisingly enough, there are
exceptions: in a leading Canadian university there was a Laboratory for Experimental
Mathematics for some period of time). Mathematicians don’t need laboratories. They
do their work in an office, on a blackboard or on paper, and all they need is their
minds. In this aspect they are superseded only by philosophers.

The president of the university visited the mathematics department. “You
know,” he told his hosts, “of all faculty members, I like mathematicians best. All they
need is paper, a pen, and a wastebasket.” Ruminating, he then added, ‘“Philosophers
are even better. They don’t need the wastebasket.”

Scientists study the world. What do mathematicians investigate? Is it
something that exists in the world or the products of their feverish minds? In short, do
mathematicians discover or invent? Does mathematics discover order that exists in
the world or does it create the order? Do mathematicians construct something new,
like a house, or discover something that already existed, the way Columbus
discovered America? Is a concept like “even number” part of the external world, or is
it only in the mind of the thinker?

This is supposed to be the subject of fervent dispute among mathematicians.
The approach that says that mathematical objects are as real as chairs and tables is
called “Platonism” (incidentally, the original Platonism is more extreme. Plato
argued that the concept of the table is more real than the table itself). A bitter row is
supposed to exist between- Platonists and anti-Platonists. In practice this is not the
case. The twentieth-century American mathematician Ralph Boas claimed that he
had never met a mathematician who was not a Platonist. Almost all mathematicians
believe in the reality of their objects. Numbers, geometric shapes, functions, evenness
of numbers — these are all part of the actual world. Mathematics is discovery, not
invention. Mathematics reveals order that is out there in the world. A concept is
nothing :more than mirror image in our brain of a pattern in reality. A mathematician
is more of a photographer than a sculptor.

(Source: “Mathematics, Poetry and Beauty”)
EXxercises

1. Give the definition of the following words in English

university
laboratory
wastebasket
scientist

to believe



2. Fill in the gaps with suitable words from the box. Change the grammatical
form if necessary.

exist discover exception approach order invent create

1. The dogs are given numbers, and stand in numerical .......... while the judge looks
at them.

2. Several new species of plants have recently been............. :

3. This approach has been used in South Africa to........... development corridors.
4. Various programmes also ............ to protect mothers during pregnancy and after
childbirth.

5. A cooperative and problem-solving............. was the best way of defending
victims.

6. Newton was the manwho ............ the idea of gravity.

7. The treaty was signed by all the EU member countries with

one significant............: Britain.

3. Put the following words in the sentences into the right order.

1. laboratories, don’t, mathematicians, need

2. department, president, of, the, the, mathematics, the, university, visited
3. of, in, reality, their, all, mathematicians, the, believe, almost, objects
4. order, the, world, that, is, reveals, there, mathematics, out, in

4. Find the equivalents of the following words in the text.

1 )maremarnueckuii gaxynbrer; 2)Benymuii yHUBepcuTeT Kanazwl; 3) 3epkanbHOE
oroOpaxkeHue; 4) mpodeccopCKO-MPEnoaaBaTeIbcKuii  coCTaB  By3a;  5)
JUXOpaJouHbie yMbI; 6) amepukaHckuii matemaTuk 20 Beka; 7) reoMeTpuuecKue

(bOpMBL.

5. Answer the following questions

1. Is 1t true that you can’t find the experimentalists among mathematicians? Prove it.
2. Why did the university president say that philosophers were better than
mathematitians?

3. What is the original Platonism?

6. Think of 5 questions of different types covering the text.

Unit 4



Vocabulary

seemingly — Ha Bua, Cyas 110 BHIY, TO-BUIUMOMY
bengali literature — 6enranabckas auTeparypa

to instill- BHymIaTe, npuBUBaThH

obstructing — 3aTpyAHUTEIBHBIHA, TPEMATCTBYOIIHIA
feature — oco6eHHOCTD, UepTa

intersections - mepecedeHus

infinity - 6eckoHEYHOCTH

to implement — BBIOTHSATH, OCYIIECTBIIATH
embodiment — BomtomeHue

aforementioned - BeIlIeyIOMSIHY ThIMH

come to represent — nmpeacTasisTh, BOIJIOLIATH
convergence — cxoauMocCThb

What is Math Poetry?

Math and poetry are two seemingly contrasting areas of study. The two can be
combined to form math poetry in many interesting ways, however. A poem's
structure and images can be compared with or instilled with mathematical concepts.
In addition, poetry can be used as a tool to teach math.

Some poets, like those representative of bengali literature, associate the
structure of a poem with mathematical concepts as one form of math poetry. For
example, just as a mathematical equation is often a straightforward formula one must
follow, so a poem can offer a straightforward thought with few words and no
obstructing language. In such structures, mathematical imageryis often still
prominent, however.

Perhaps the main feature of math poetry is the use of mathematical imagery
within the poem. Poets such as Rita Dove have popularized this practice. In one
poem, this poet begins by claiming she has proven a theorem. By poem’s end, she has
also worked in ‘the geometric idea of intersections and the concept of infinity.
Common math symbols like multiplication and division signs or the pi symbol may
or may not be featured in such poems.

Math poetry can also be used as a tool to teach mathematical concepts with
humor -and imagination, particularly for young children. Creative teachers have
constructed poems to demonstrate everything from addition and subtraction to
understanding money exchanges. One category example is equational poetry, which
involves using words or images to implement a mathematical formula through
poetic rhyme and verse. These approaches may use actual numbers or they may use
descriptive ideas — such as bee plus skin equals sting — although the latter is more
effective for a general idea. Some instructors may even opt for poems in place of the
traditional literature story-form math problem.

Despite one’s reliance on feelings and the other’s reliance on logic and reason,
advocates believe that mathematics and poetry can work hand-in-hand. After all,
mathematical concepts are often presented in the form of words and situations, as in


http://www.wisegeek.com/what-is-imagery.htm
http://www.wisegeek.com/what-does-a-poet-do.htm
http://www.wisegeek.com/what-is-a-rhyme.htm

the aforementioned word problems. Further, individuals often use poetry or other
symbolic language to remember math ideas, such as creating acronyms to remember
the specific order of a formula. Higher mathematics like calculus and geometry
routinely merge letters and numbers as well.

One can even argue that mathematics itself — much like poetry — is a
discipline of symbols. Just as a well-placed word or metaphor becomes the
embodiment of a larger theme in poetry, so does one simple math symbol or formula
come to represent concepts of time, movement, and reality itself. In both seemingly
divergent arenas, one may find the patterns of life. Math poetry can illustrate this
convergence.

(Source: “wiseGEEK http://www.wisegeek.com )

Exercises
1. Give the definition of the following words in English

poetry
humor
money

to remember
sting

2. Fill in the gaps with suitable words from the box. Change the grammatical
form if necessary.

straightforward  equation  symbol feature toprove embodiment

1) The mathematical................ should read: Peace multiplied by Love
equals Infinity;

2) Since the early years of this century it has been recognized by scholars that this
story had its origins in a tale about someone being attacked by the spirit or demon

of the Jabbok, the.................. of the great dangers involved in crossing the river
at-night after the rains;
3) The article was writtenin...................... , almost conversational language.
A)Amain............ of this tool is the ease with which levels of information can be

incorporated into the document and unfolded if desired.

5) Most of the evidence was destroyed in the fire. Thus it would be almost
impossible................ him guilty.

6) The bridge was like a................... which suddenly made me realise what is
happening to that country.

3. Put the following words in the sentences into the right order.


http://www.wisegeek.com/

1.to be humor can teach poetry with concepts imagination math
used  mathematical and

2.to0 mathematical poetry use often remember ideas people

3. concepts demonstrate  creative different construct poems to
mathematical  teachers

4. Find the equivalents of the following words in the text.

1) oOMeH peHer; 2)MaTeMaTHYeCKOE YypaBHEHHE; 3) MaTeMaTHYecKhue oOpasbl;
4) paboTaTh pyka 00 pyKy; 5) SI3bIK CHMBOJIOB; 6) pudma u pasmep; 7)CII0KESHUES U
BBIUHMTaHUE, 8) 3HAKH YMHOXKEHUS ¥ JICIICHUS.

5. Answer the following questions

1. Who is Rita Dove and how does she use mathematical imagery?
2. How is math poetry used in teaching mathematics?
3. How can math poetry be used for remembering the specific order of a formula?

6. Think of 5 questions of different types covering the text.

Unit 5
Vocabulary

requirements - tpeboBanus

equation — ypaBHeHHE

variable — nepemenHas, BeuunHa

deal with — umers neno, u3y4are, paccMaTpuBaTh
differential calculus — nuddepernmnansHoe ncurcIeHue
to be eligible — umets npaBo

prior to enrolling — nepen 3aunciacHreM (Ha Kypc)
to affect — BausTH

application — npuMeHeHHe, PUITOKEHUE
accounting — Oyxrajitepckuii y4&r

math majors — crenuaircThbl 0 MaTEMaTHKE

What are the Different Disciplines of Mathematics?

Mathematics includes many disciplines that have evolved throughout history.
Simple examples include addition and subtraction, while extremely complex forms
include chaos and games theories. Traditionally, however, the high school and early
college years focus on the following disciplines.

Algebra is the gateway to most mathematics studies. Students may study
algebra in 8th, 9th, or 10th grade, depending on their skills and school requirements.
Normally, first year algebra concerns itself with the study of equations to find



unknown elements. Students learn how to solve equations for two to three variables,
depending on the class.

Generally, the study of algebra is followed by the study of geometry, which is
usually taken after a first year algebra course. A second year algebra course includes
geometric principals. In colleges, the study of algebra is often combined with the
study of geometry, and students do not take a separate course.

Most teachers start teaching basic algebraic and geometric concepts long
before students actually take those classes. In many cases, students are now doing one
and two-step equations solving for a variable by third or fourth grade. The familiarity
with solving equations is thought to help prepare the student for working with
multiple variables in first year algebra.

Students also often learn basic formulas for measuring objects, like triangles,
squares, and circles, by fifth or sixth grade. This early preparation in mathematics
rarely questions the “why” of a formula, but prepares the students to ask it. This
question will be answered by the proofs and theorems that dictate and explain why
formulas for obtaining measurements in shapes actually work.

Some students end their mathematics education with second year algebra.
Many, however, go on to study trigonometry, a branch that deals with the principles
of angles and shapes. Some feel that trigonometry is advanced geometry, while others
argue it is a completely separate area of study. It-has broad applications, but one most
familiar to people is its use in astronomy to measure the distance of stars and planets
from each other in a process called triangulation.

After trigonometry, students often study calculus, which is developed from
advanced algebra and geometry. In.many colleges, students can study either calculus
or trigonometry as a final mathematics course. Calculus is actually two different
branches: differential and integral. Differential calculus concerns itself with
equations measuring things like distance and velocity. Integral calculus evaluates
geometry with attention to real world applications, like how time or temperature
might affect an equation.

Both forms of calculus are essential to understanding applications in major
sciences like physics. In fact, in most colleges, one must at least be eligible to take
calculus courses prior to enrolling in physics courses. Some advanced science
courses require that one has already taken calculus, since calculus equations are
fundamental to understanding the more complex aspects of a science.

Another branch of mathematics is the field of statistics and probability. Those
studying economics or accounting must usually take a course in one or the other —
or in both — to meet graduation requirements for college. Beyond these branches,
there are many other sub-fields that become very specific in their applications. Math
majors will pursue these courses in order to earn advanced degrees.

(Source: “wiseGEEK http://www.wisegeek.com ")

Exercises

1. Give the definition of the following words in English


http://www.wisegeek.com/what-is-trigonometry.htm
http://www.wisegeek.com/what-is-integral-calculus.htm
http://www.wisegeek.org/what-is-physics.htm
http://www.wisegeek.com/what-is-economics.htm
http://www.wisegeek.com/

college
planet
astronomy
education
physics

2. Fill in the gaps with suitable words from the box. Change the grammatical
form if necessary.

requirements  deal with  equation probability
graduation  enrolling  affect application

1. An emotional upset can............... your physical health.

2. She has fulfilled the general............... of the course.

3. The problem can be written in the form of an algebraic..............

4. The scientist is looking for a practical............... of his idea.

5. Womenare ............. in and graduating from college in higher numbers than
men and earning more of the advanced degrees.

6. Aftermy............... from university, | immediately found a job.

7. We need sufficienttimeto .................. the problem.

8. Thereisastrong .................. that the problem will recur if we do not solve
it now.

3. Put the following words in the sentences into the right order.

2) to solve, students, learn, equations, how

3) study, by, the, followed, of, geometry, algebra, study, is, the, of

4) basic, learn ,measuring, formulas, students, for, objects

5) branch, deals, of, angles, trigonometry, with, principles, is, a, of, mathematics, that,
the

4. Find the equivalents of the following words in the text.

1) crmokeHWe W BBIYMTAHHE, 2) TEOPUU WIrP; 3) HEU3BECTHBIC JJICMCHTHI,
4)- BpIcmiasi TeoMeTpusi; D) TpeOOBaHHMS K OKOHUAHHIO YYEOHOTO 3aBeJEHUS;
6) yriibl ¥ popMBI; 7) J0Ka3aTEIbCTBA U TEOPEMBI; 8) PacCTOSTHUE M CKOPOCTH;

9) oTnenbHast 001aCTh HAYKH.

5. Answer the following questions
1. Why do teachers start teaching students basic algebraic concepts long before the

main course?
2. What is the difference between differential calculus and integral calculus?


http://www.wisegeek.org/what-is-physics.htm
http://www.wisegeek.com/what-is-trigonometry.htm

3. Why is the knowledge of calculus required for advanced science courses?
6. Think of 5 questions of different types covering the text.

Unit 6

Vocabulary

outcome — ucxon, pe3yabTar

circumstances — o6cTosTenbCTBA

to establish — ocHOBEIBaTh, ycTaHABIMBATH

seminal — ocHoBomONararoIHii, HOBATOPCKUIA
counter intuitive — HeoYeBUIHBIIA, TTAPATOKCATBHBIN
to predict - npencka3bIBaTh

to confess — mpu3HaBaTHCS, HCIIOBEIOBATHCS

to outweigh — nmpeBOCXOANUTH, MEPEBEIINBATh

Game theory

Game theory is a branch of mathematics that aims to lay out in some way the
outcomes of strategic situations. It has -applications in politics, inter-personal
relationships, biology, philosophy, artificial intelligence, economics, and other
disciplines. Originally, it attempted to look only at a fairly limited set of
circumstances, those known as zero sum games, but in recent years its scope has
increased greatly. John von Neumann is looked at as the father of modern game
theory, largely for the work he laid out in his seminal 1944 book, Theory of Games
and Economic Behavior, but many other theorists, such as John Nash and John
Maynard Smith, have advanced the discipline.

Since game theory became established as a discipline in the 1940s, and since it
became even more embedded in mathematics and economics through John Nash’s
work in the 1950s, a number of practitioners of this subject have won Nobel Prizes in
Economics.

Game theory basically works by taking a complex situation in which people or
other systems interact in a strategic context. It then reduces that complex situation to
its most basic "game," allowing it to be analyzed and for outcomes to be predicted.
As-a result, it allows for prediction of actions that otherwise could be extremely
difficult, and sometimes counter intuitive, to understand. One simple game most
people are very familiar with is Rock, Paper, Scissors, which is used by some game
theorists, although because of its lack of information it does not have a great deal of
relevance on real world situations.

One of the most important examples of a widely-known game is referred to as
the Prisoner’s Dilemma. In this scenario, we imagine two criminals captured by the
police after committing a crime, such as robbing a bank of $10 million US Dollars
(USD) together. They are each placed in separate rooms, and the police ask for them
to confess. If one prisoner confesses, while the other doesn’t, the confessor is let off


http://www.wisegeek.com/what-is-economics.htm

free to keep the $10 million USD for themselves, while the other will go to jail for
four years. If neither confess, they will both be let off for lack of evidence, and will
each keep $5 million USD. If both confess, their sentences are reduced for
cooperating, but they still both spend a year in jail.

The Prisoner’s Dilemma is important in game theory for a number of reasons,
and is expanded on to arrive at much more complex situations. The most intelligent
decision to make in the situation given in the Prisoner’s Dilemma is to confess, no
matter what. It minimizes personal risk, and outweighs the personal gain of both
being let off free. As with many games in game theory, this simple game can be
expanded to many different situations in the real world with similar circumstances: an
easy example is two businesses competing in the market, where it is in both parties’
best interest to set high prices, but even better to set a low price while the competitor
sets a high price.

Other famous game theory games include the Cake Cutting game, the Stag
Hunt, the Dollar Auction, the Coordinators Game, the Dictator Game, and the
Ultimatum Game. Games are generally separated into two categories, depending on
whether they are zero-sum, meaning the gains gained by one player or group of
players are equaled by the losses by others, or non-zero-sum.

(Source: “Mathematics in Everyday Life”)

Exercises
1. Give the definition of the following words in English

artificial intelligence
Nobel Prize
criminal

market

price

2. Fill in the gaps with suitable words from the box. Change the grammatical
form if necessary.

to expand outcome  toestablish  topredict to confess

1. The hotel wants............. to expand its business by adding a swimming pool.
2. Both sides were happy with the eventual.............. outcome of the talks.

3. The city of Boerne was............... established by German settlers in the 1840s.
4. Father, I’d like............ to confess a sin | thought I could live with.

5. The test can accurately............. predict what a bigger explosion would do.

3. Put the following words in the sentences into the right order.
1. situations  can different  many in this world to Dbe simple
game expanded the real


http://www.wisegeek.com/what-is-an-auction.htm

2.taking complex theory context works in game by a situation
a strategic

3.actions theory could wunderstand game to  predict that allows
tothe be difficult

4. Find the equivalents of the following words in the text.

1) urpa ¢ HyJIeBOW CcymMMoii; 2) KaMeHb, HOKHHUIIbI, Oymar; 3) COBepIlICHHE
NPeCTYIUIeHUs; 4) OTCYTCTBUE J0Ka3aTelbCTB; D) psija mpuuuH; 6) ycTaHAaBIUBATh
BBICOKHE IIEHBI; 7) MEKITHYHOCTHBIC OTHOIICHUS; 8) OrpaHNYCHHOE MHOYKECTBO.

5. Answer the following questions.

1. How does game theory work?

2. What is the scenario of the Prisoner’s Dilemma?

3. What is the best decision in the Prisoner’s Dilemma

6. Think of 5 questions of different types covering the text.
Unit 7
Vocabulary

upheaval - nepeBopoT

to acquire — npuoOpeTaTh, MOJIyYaTh

fluency — GernocTthb, CBOOOHOE BIIaICHUE
frequently — gacto

0N ONe 0ccasion - oAHAXIbI

notable men — 3uarneIie Mr0aM

Cherbourg —r. Illepoyp

to supplant — BeITeCHITH, 3aHUMATDH YbE-TO MECTO
in so far as — mockoJIbKyY; BBUY TOTO, YTO

to turn loose (0n) = oTmycTUTH, MO3BOJUTH HAOPOCUTHCS (HA YTO-TO)
composition - counHeHue

on the contrary — nanpotus, Ha060pOT

front rank — Bercmuii kiacc

rival — cornepHuk, KOHKYpEHT

Augustin-Louis Cauchy (part 1)

Augustin-Louis Cauchy (1789-1857) was born in Paris on
August 21, 1789, during a period of upheaval in French history.
Cauchy was the eldest of six children. His childhood fell during
. the bloodiest period of the Revolution. He and his family had to
L live in the village of Arcueil. Cauchy’s first teacher was his own

| father, Louis-Francois , who taught him and his five brothers
and sisters by writing his own textbooks. In this way, Cauchy




acquired fluency in both French and Latin. At Arcueil, two men who frequently
visited Cauchy’s father were Marquis Laplace and Count Claude-Louis Berthollet
(1748-1822). Before long, Laplace discovered that Cauchy had a phenomenal
mathematical talent.

Lagrange, then professor at the Polytechnic, visited Cauchy’s father to discuss
business. On one occasion, when Laplace and several other notable men were
present, Lagrange pointed to young Cauchy and said, “You see that little young man?
Well! He will supplant all of us in so far as we are mathematicians.” Believing that
the little boy might burn himself out, Lagrange advised his father, “Don’t let him
touch a mathematical book till he is 17.” On another occasion he said, “If you don’t
hasten to give Augustin a solid literary education his tastes will carry him away; he
will be a great mathematician but he won’t know how to write his own language.”
Louis-Francois took this advice to heart and gave his son a sound literary education
before turning him loose on advanced mathematics.

At the age of 13, Cauchy entered the Central School of the Pantheon. From the
beginning, Cauchy was the star of the school, winning all of the most prestigious
prizes in Greek and Latin compositions. In 1804, Cauchy left the school, and for the
next 10 months studied mathematics intensely with a good tutor. In 1805, at the age
of 16, he entered the Polytechnique. In 1807, Cauchy joined the civil engineering
school, completing his training in 1810. In March of 1810, Cauchy joined the military
at Cherbourg and stayed there for 3 years.

Outside of his heavy duties his time was well spent. He said “Work doesn’t tire
me; on the contrary it strengthens me and I am in perfect health.” He found time for
research. By December of 1810, he had begun “to go over again all the branches of
mathematics, from Arithmetic to astronomy.” On top of all this, he still found time to
instruct others, and he assisted the mayor of Cherbourg by conducting school
examinations. Yet, he still found time for his hobbies.

At the age of 27, Cauchy had raised himself to the front rank of living
mathematicians. His only serious rival was Gauss, who was 12 years older. Gauss
produced the fundamental theorem of algebra in 1797, while Cauchy’s memoir on the
definite integral with complex-number limits was not produced until 1814. This has
probably hurt the Polytechnique’s printing budget; Cauchy was known for the
massive length of his works, which usually ranged from 80 to 300 pages. Shortly
after 1816, Cauchy became a member of the Academy of Sciences. He was also made
Professor of the Polytechnique. His mathematical activity was incredible; sometimes
two full length papers would be presented before the Academy in the same week. He
became better known than Gauss to the mathematicians of Europe.

(Source: “Creators of Mathematical and Computational Sciences”)

Exercises

1. Give the definition of the following words in English
childhood

heart

tutor



professor
education

2. Fill in the gaps with suitable words from the box. Change the grammatical
form if necessary.

fluency  composition rival member  to acquire  frequently

1. Despite putting out her best effort, she was unable to beat her longtime tennis

. In recent years she has appeared in public less...............

3. Candidates must produce a private letterand a............... each of which should
be between 150 and 200 words long.

. Students must demonstrate............. in a foreign language to earn a degree.

. Children of Kuwaiti women married to foreigners............... Kuwaiti nationality
only under special conditions.

6. Mike was a............. of the local volunteer fire brigade.

N

o1 b

3. Put the following words in the sentences into the right order.

. children writing father by his textbooks Cauchy’s taught his own
2. writing at best Greek school was Latin best Cauchy at compositions
in the and

. time and strong for felt hobbies healthy Cauchy and found his

. his budget of works hurt printing the massive was by  Polytechnique’s
length

[EEN
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4. Find the equivalents of the following words in the text.

1) BBIgarOUIUiiCSs MaTeMaTHYECKUH TajaHT, 2) BBICIIAS MaTeMaTHhKa; 3) 4IIeH
akaJeMuu Hayk; 4) mpeneibl KOMIUIEKCHBIX 4Hcel; S5) TriayOokoe 3HaHHUE
CJIOBECHOCTH; 6) TPaKJaHCKOE CTPOUTEILCTBO; 7) ONMPEAECICHHBIN HHTErPAJ.

5. Answer the following questions.

4. When was Cauchy’s mathematical talent first discovered?
5. What was Cauchy’s hobby during the early 1800s?

6. How can you prove Cauchy’s incredible scientific activity?
6. Think of 5 questions of different types covering the text.
Unit 8

Vocabulary

Cauchy’s root test — mpusnak cxogumoctu Ko
ratio test — cpaBHUTENBHBIN MPU3HAK (CXOTUMOCTH PSIOB)



product —mipou3sBeneHue

inequality - HepaBeHCTBO

landmark paper - Beizaromasics pabora

fixed value — nocrosinHas Benmu4KMHa, 3aJaHHOE 3HAYCHHUEC
variable - mepemennas

latter — nociequuii

continuity - HepPepHIBHOCTh

pointwise convergence — moToYe4yHas CXOAUMOCTh
uniform convergence — paBHOMepHasi CXOJIUMOCTh
to assert - yrsepxxaarh, 3asBIATh

prolific — mmoxoTBOpHBIIA, IPOTYKTHBHBIN
unexpectedly — HeoxxumaHHO

incoherently — 6eccBs3HO, HEMOCIEI0BATEILHO
undeniably — HecoMHeHHO, OecCIOpHO

in any event — xak Obl TO HHA OBLIIO, B JTFOOOM ClTy4ae

Augustin-Louis Cauchy (part 2)

In elementary mathematical courses Cauchy’s name is remembered in
Cauchy’s root test, Cauchy’s ratio test, Cauchy’s product, Cauchy’s inequality,
Cauchy’s integral theorem, and the Cauchy—Riemann equations (which were
obtained earlier by d’Alembert in 1752). In 1815, Cauchy published a landmark
paper in which he gave the first systematic and modern treatment of determinants. It
was in this paper that det(AB) = det(A)det(B) for two square matrices A, B of the same
size was proved for the first time in its full generality. Special cases of the theorem
had been stated and proved earlier, but it was Cauchy who made the final jump.

In 1821, he defined the basic concept of the limit as follows: When the values
successively attributed to a particular variable approach indefinitely a fixed value, so
as to end by differing from it by as little as one wishes, this latter is called the limit of
all the others. The concept of continuity is also due to Cauchy. He defined the
derivative of y = f(x), with respect to X, as the limit when Ax — 0 of the difference
quotient Ay/Ax = (f (x +A x)-f (x))/ Ax. While dealing with infinite series of functions
on an interval, he made mistakes by not distinguishing between pointwise and
uniform convergences. His most famous false theorem asserts that the sum-function
s(x) = fo(x) + fi(x) + ... of a convergent series of continuous functions fa(x) is also
continuous. Cauchy’s contribution to the theory of determinants is his most prolific.
He introduced the word ‘characteristic’ to matrix theory by calling the equation
|A-AI' | = 0 the ‘characteristic equation.’

Cauchy died rather unexpectedly in his 68th year on May 25, 1857. A few
hours before his death he was talking animatedly with the Archbishop of Paris about
the charitable works he had in view; charity was one of Cauchy’s lifelong interests.
His last words were addressed to the Archbishop: “Men pass away but their deeds
abide.” Long after his death, Cauchy was severely criticized for overproduction and
hasty composition. Some writers praise his teaching, but others say he rambled
incoherently, and according to one report of his day, he once devoted an entire lecture



to extracting the square root of 17 to ten decimal places by a method well known to
his students. One year Cauchy started his calculus course with 30 students and all but
one dropped out. In any event, Cauchy is undeniably one of the greatest minds in the
history of mathematics.

(Source: “Creators of Mathematical and Computational Sciences”)

Exercises

1. Give the definition of the following words in English
charity

to praise

to criticize

mistake

lecture

2. Fill in the gaps with suitable words from the box. Change the grammatical
form if necessary.

infinite  inequalities coherent overproduction  prolific to expect

1) The highest price was in 2001 and the lowest in 2002 and 2003, which can be

explained by the.............. of wheat after the good season of 2001;

2) He has proposed a new system designed to remove................. in health care.

3) Holocaust denier David Irvingisa ............... writer who has written many
books on themes related to World War 1l and the Third Reich.

4) They need strong partners, strategic vision and a.............. , more comprehensive
approach.

5) Sometimes very small investments can release enormous,............ potential that
exists in all of us.

6) They............ a noticeable improvement in sales of new computers.

3. Put the following words in the sentences into the right order.

1. for =~ function of his theory famous complex is  Cauchy most
development

2.large to writings into century it volumes almost a collect Cauchy’s
took 27

3. theory made a significant Cauchy to determinants of contribution the

4. Find the equivalents of the following words in the text.
1)  OeckoHeuHbIH psix GYHKIMIA; 2) KBapaTHAs MATPHIA; 3) XapaKTePUCTUICCKOE

ypaBHeHUE; 4) KBaJgpaTHbIA KOPEHb; 5) C TOYHOCTBIO O JIECATH 3HAKOB IOCHE
3amsTOoi; 6) OXKMBICHHO Pa3roBapHBaTh.


https://en.wikipedia.org/wiki/Complex_function_theory

5. Answer the following questions.

1. What theorem was completely proved by Cauchy in 1815?
2. Were Cauchy’s theorems always true?

3. Why was Cauchy criticized after his death?

6. Think of 5 questions of different types covering the text.
Unit 9
Vocabulary

to increase — yBeIMYMBaTh, MMOBHIIIATH

Series- psij, mocjaeI0BaTeIbHOCTh

amount - KOJIM4ECTBO

value — 3HayeHue

t0 guess — morapIBaThCs

crucial — pemaromuii, KpUTHUECKUH (MOMEHT)
if, say — eciu, ckaxem. ..

to consume — ynoTtpeOsTh

House of Commons — ITanara oOmnuH (01HA W3 Majat napjiaMeHTa)
Budget speech — noxmnan o Oromxkere

valuable - nennsrit

to eliminate — uckirouaTh, TMKBUAUPOBATH

to obtain - moxy4ars

pre-determined — 3apanee onpeeIcHHBIIH

to expire — 3aKkaHYUBATHLCS, HCTEKATH (O CPOKE)

utility — mone3HoCTh, NIPAKTUYHOCTH

reluctant — meiarormii ¢ HEOXOTOM, COMPOTHBIISFOIIUHACS

Who Wants to Be a Millionaire?

A contestant, David, faces a series of up to twelve quiz questions, the correct
answer being one of four possibilities displayed. A correct answer increases the
amount won, an incorrect answer ends the game. David has several “lifelines”—ways
of getting assistance—each of which can be used at most once. We assess their value
below. Having seen the question, the answers, even after using some lifelines, David
can opt to take the amount won before he saw that question. If he is uncertain of the
answer, how should he decide what to do?

The twelve possible winning amounts range from £500 to £1,000,000, with two
“safe havens” at £1000 and £50,000. If David gives an incorrect answer after
reaching one of these amounts, his game ends, but he wins the amount in the highest
safe haven reached. Earlier, we introduced the notion of utility as an aid when
deciding whether to guess, or to end the game and take a sure amount.



His prior wealth is crucial in constructing his own utility function. If he is of
modest means and, having reached £20,000, he is only about 60 % confident of his
answer to the £50,000 question, he should probably take that £20,000, rather than risk
losing £19,000 of it; but if he is better off, and that loss would not be a disaster, the
potential gains if his favoured answer is valid could be decisive.

How valuable are his lifelines? With Ask the Audience, each of the 200 or so
members of the studio audience votes for their favoured option. If, say, one of the
four options gains even 50% of the votes, and no other choice has more than 20%,
that is strong evidence that the most popular choice is indeed correct; but a 55 = 45
split between two choices would be far less reliable. But be warned: once, over 80%
of the audience wrongly claimed that alcohol could be consumed in the House of
Commons during the State Opening of Parliament (it is only permitted during the
Budget speech).

In Fifty-fifty, two incorrect alternatives are removed, leaving one wrong
answer and the correct answer. This can be decisively helpful—David may know that
the remaining wrong answer in incorrect—but it is completely unhelpful if he had
already mentally discarded the two choices removed. This option would be very
valuable at the first question after a safe haven, if David cannot eliminate any of the
four choices: here it can never be wrong to offer some answer, and the opportunity to
guess between two choices, rather than four, is very attractive.

With Phone-a-Friend, David may select one of several pre-determined,
isolated, “friends”, and have some 30 seconds to obtain help over the phone. He must
be brisk, or his time will expire. This lifeline raises an interesting point: if the friend’s
help is the main factor in getting the correct answer, how much money, in fairness,
should David give his friend as a reward? Discuss!

At later stages of the game, one opportunity to Switch to a completely new
question may be offered. The questions tend to get more difficult as the game
progresses, and he will have some reasonable idea of his objective chance of
answering questions at that level—maybe 80% at earlier stages, 40% now. Whatever
that current figure is; he should be reluctant to Switch if he thinks his chance with the
actual question exceeds it, as Switching would be expected to make matters worse.

(Source: ” Mathematics in Everyday Life ")

Exercises
1. Give the definition of the following words in English

game
disaster
Parliament
alcohol
friends

2. Fill in the gaps with suitable words from the box. Change the grammatical
form if necessary.



to expire amount valuable to obtain toincrease to eliminate

1. We strongly believe that elected members can make a

VEIY..oevannnnn. contribution.

2. The certificate of airworthiness for the aircraft presented to the Panel shows
thatit.............. on 31 December 2003.

3. The physician.............. the dosage from one to four pills.

4. One "bit" is the smallest.............. of data which can exist, and corresponds to
the answer to a yes-or-no question.

5. The role of the working group is............. information on social and financial
consequences of the financial crisis

6. Serious efforts are being undertaken........... any form of such-abuse.

3. Put the following words in the sentences into the right order.

[EEN

.game an television is British millionaire international origin show of

.David by was show of created the format the Briggs

3.game questions increasingly asked knowledge are general contestants
difficult

4. television of game shows popular in  history one became the

show the most

N

4. Find the equivalents of the following words in the text.

1) coBepuieHHO OecmoJie3HBIH; 2) «Hecropaemas CyMMa», 3) OYCHb
npuBJiekateabH(bIi,a0); 4) QYHKIMS MOJE3HOCTH; 5) yOeaAuTeIbHOE T0Ka3aTeIbCTRO;
6) ropa3mo MeHee HaJeKHbIC; 7) MPEIMOYTUTEIBHBIA OTBET; 8) CIPaBEIJIUBOCTH
pau.

5. Answer the following questions.

1. What happens if you give the wrong answer after reaching one of the safe havens?
2. Is Ask the Audience lifeline always reliable? Why?
3. What is the best moment in the game to use Fifty-fifty lifeline? Why?

6. Think of 5 questions of different types covering the text.

Unit 10 =

Vocabulary -

wide range — mupokuii BEIOOP, LEIBIN PSI
opportunities - BosmoxHOCTH pPORTUN
military — BoerHoe 11110 3 ||


https://en.wikipedia.org/wiki/Game_show

diverse — pazHooOpa3HbIit

to rely on — monararbcst Ha (4TO-TO)

degree — crenenn

accuracy — TO4YHOCTb

precision — npenu3uoOHHOCTh

to accomplish — BeImOIHATE, TOCTHTaTh

as such — cooTBETCTBEHHO, B TOH CBSI3H

variety — psiz, MHOXKECTBO, pa3HOOOpasue
primarily — u3HaganpHO, IEPBOHAYATIHLHO

to tend to— uMeTh TEHACHIINIO, CTPEMHTHCS, OOBITHO
to involve — Bkirtouath, coaepxKath

academic community — Hay4HOE COOOIIECTBO

in and of itself — cam o cebe, kak TakoBOI
application — npuMeHeHue

such as — Tako# kak

substantial amount — 3HaUNTEILHOE KOJINYECTBO

What are the different types of mathematics career opportunities?

There is a wide range of mathematics career opportunities in fields as diverse
as education, engineering, military, and social sciences. Many modern fields rely on a
degree of accuracy and precision that can only be accomplished through
mathematical work while many others rely on the compilation and analysis of
statistics. As such, there are many mathematics career opportunities for those who are
skilled in a variety of facets of mathematics. Even some careers that are not primarily
based in mathematics, such as computer science, biomedical research, and
environmental science occasionally offer positions for mathematically inclined
individuals. Mathematics career opportunities beyond "pure™ academic mathematics
are often interesting because they provide specific real-world problems for people
with mathematics skills to work to solve.

Many individuals who primarily studied mathematics during their higher
education favor mathematics career opportunities based in academia. Such careers
tend to involve conducting and publishing research regarding problems and methods
that are of interest to the mathematical academic community. Those who pursue
mathematics career opportunities in academia are also generally expected to teach
several classes each year. This career path is good for those who are primarily
interested in mathematics in and of itself rather than its application to other fields and
problems. This path may also offer the opportunity to work in a variety of fields such
as physics, economics, and computer science over the course of one's academic
career.

Other people pursue mathematics career opportunities that have particular
goals beyond simply advancing the field itself. Many people, for instance, choose to
study economics as well as mathematics in order to go into a finance-related career.
Others are more interested in applying mathematics to achieving a greater
understanding of the workings of the world. Scientific fields such as chemistry and


http://www.wisegeek.com/what-is-computer-science.htm
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physics are great for this, as there are many unsolved mathematical issues in both
fields. Such mathematics career opportunities are most appropriate for people who
are skilled at mathematics but who are interested in broader conceptual problems.

Still other mathematics career opportunities primarily involve solving specific
practical problems, such as plotting flight trajectories or making engineering-related
measurements. Fields such as aeronautics, engineering, telecommunications, and
optics all tend to involve a substantial amount of mathematical work. Mathematicians
can find profit and interesting and varied project-based work in such careers. They
may also get the opportunity to learn non-mathematical skills relevant to the
particular fields in which they choose to work.

(Source: “wiseGEEK http://www.wisegeek.com )

Exercises

1. Give the definition of the following words in English

research
career
opportunity
profit
economics

2. Fill in the gaps with suitable words from the box. Change the grammatical
form if necessary.

\degree application variety - to accomplish military involve opportunity\

1. Researchers took careto includea .......... of women in their study.

2. They wanted to jointhe................ to defend their country.

3. Visitors will have a unique .......... to see how the programme is made.
4. For many jobs you need to have a university......... :

5. The scientist 1s looking for a practical............. of his idea.

6. There are several different ways ............... the same task.

7. The teacher............. her students in the project.

3. Put the following words in the sentences into the right order.

1.a mathematics are applied for the what job prospects career in ?

2. opportunities with  program many business has career provided me
management

3.schools are criminal there math different offering a for requirements
in different degree justice

4. products of your provide range for services and we a wide convenience

4. Find the equivalents of the following words in the text.



1) MaTeMaTHYeCKHWE HAaBBIKH, 2) HCCIEIOBaHUI B 00JIACTH OHOMEIMIIMHGI;
3) HayuHble HampaBiieHHs; 4) KapbepHbIi IyTh; 5) pabora, CcBs3aHHAs C
¢uHancamu; 6) [pakTHYECKHME  3agadd; /)  BBICIIEE  0Opa3oOBaHUE,
8)  IeATENBHOCTh, OCHOBBIBAIOIIAsICS Ha MPOEKTaX; 9) HepemeHHbIC
MaTeMaTHYECKUEe TPOOIIEMBI.

5. Answer the following questions
1. What fields of study offer positions for those skilled in mathematics?
2. What kind of professional activity is typical for those who pursue mathematics

career opportunities in academia?
3. What are the career opportunities for those interested in applied mathematics?

6. Think of 5 questions of different types covering the text.





