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Module I.

Grammar: Active Voice. Questions (1).

Language Skills:Emphatic Constructions.

Reading: Benjamin Franklin.

Discussion:Most important inventors and scientists.

Grammar.
|. Active Voice.
Simple Progressive Perfect Perfect
(do/does) (be + Part. 1) | (have + Part.ll) | Progressive
(have been +
Part.l)
Present | Hedraws. Heis drawing. | He has drawr He has beer
drawing.
1) Hesn't He hasn’t He hasn’t
drawin drawn. been drawing
Does hedraw? | 3) Has hedrawn? | 7)
Past Hedrew. Hewas He had drawn. | Hehad been
drawing. drawing.
Hedidn't draw. |Hewasn't 5) Headn't
drawing. been drawing.
2) Was he Had hedrawn? | 8)
drawing?
Future He will draw . Hewill be He will have He will have
drawing. drawn. been drawing
Hewon't draw. | Hewon't be 6) Haon't have
drawing. been drawing
Will hedraw? |4) Will_hehave 9)
drawn?




Task 1 Fill in the missing sentences. What Russian tembes correspond to English
ones?
Task 2.Translate the following sentences into Russian

1. Operation at these temperatures strongly sugtfestit won't be long before
we have commercial-grade transistor lasers capabMorking under real-world
conditions. 2. When transistor lasers move into roencial fabrication within the
next few years, manufacturers won't be cleavingteiy by hand to create mirrors for
the resonant cavity. 3. By 2007, when all three ggazansole makers will have
released their next-generation products, the mavkehave grown to 44 million. 4.
All the data it calculates on, sends out, and lsring is fully protected. 5. The
software team was running programs on a Cell sitoulsvo full years before it got
the first chip—and when the chip finally arrivedyth the operating system and the
applications worked on the first try. 6. The compéias already released more than
700 pages of documents to applications developetsnl begin releasing tools and
compilers, as well. 7. Now Samsung is betting ffwatll be willing to pay hundreds
of dollars—and maybe much more—to have a 16- owmigabyte flash-based
memory in your notebook computer. 8. Bugs are mmiigly hard to count, and
estimates of how common they are vary hugely. 9miab methods were relatively
new when Praxis started using them, and after sopseand downs, they have
recently been gaining popularity.
Task 3.Put the necessary verb forms into the blanks

1.I'm tired. I... (go) home now. Bye! 2. Angela ... gjustart) her diploma
work. She is writing a new program for advertiscgmpany. 3. | ... (know) Delphi
but I ... ( not/use) it now. 4. We are still studyisgftware protection. We ...
(not/finish) yet. 5. Mary ... (go) to Australia forvehile but she’s back again now. 6.
Sonia ... (look) for a place to work. She ... (work)aasomputer consultant now. 7.
Mr. Clark ... (work) in a Disney corporation for 18ars. Then he gave up. 8. - Have
you decided what to do about that job that was dideel? - Yes, ... (apply) for it. 9.

We are going on a business trip tomorrow. I... (tglhu all about it when we



... (come) back. 10. - Why are you turning off tleemputer? - | ... (already do) all
the work.
Task 4.Translate the following sentences into English pgttention to
appropriate verb tenses.

1.Ilocne BBIXOAA KHUTH, YUYEHBIM MOJYy4YMSI MHUPOBYIO H3BECTHOCTh. 2. Kak
TOJIKO BBl 3aBEpIIUTE HAMHUCAHME TEXHUYECKOrO 3aJaHusi, Mbl MIPUCTYIIUM K
pacnpezenenuto o0s3aHHocTe. 3. OH 3aHMMaeTCsl U3yYEHUEM MPHUHIIMIIOB PaOOTHI
JMHAMO-MalllUHbI B IaHHOE BpeMsd. 4. B kaxaoM ero HaydHOM TpyJie OH oOpamaer
BHHMaHHE Ha CYUIECTBYIOUIME 3apyOekHble HapaOOTKu. 5. He cMOTps Ha HOHBIM
BO3pACT, OH MPEKPACHO OPUEHTHUPYETCS B Onoxumun. 6. BbI yxe moanucany 10roBop
c TatiBanckoi gupmoit? 7. Bo3MOXHO, 3TO U OBLI €ro MOCiAeAHUN 3HAYUTEIbHBIN
BKJIag B HayKy. 8. B 93Toil cTrarbe MBI paccMOTpeNH TOAXOM K aJalNTUBHOMY

KOHTPOJIXO.

Il. Questions.

Task 5.What tenses are used in the following sentences?
1.Why aren't we seeing code? 2.How do you prograim eght engines running

full speed without them constantly stopping andtivgifor data? 3. Did it have to be
that way? 4.Will consumers who have become usefietely copying DVDs for
viewing on their hard drives or for sharing withefrds accept a new technology that
restricts such copying? 5. Isn’t it strange thahb has written only unpopular books
should be such a popular fellow? 6. Didn’'t the autlexpress many different
propositions? 7. Which of the methods providesrdwired information about the
system? 8. Were there any signs that such devastatis coming?
Task 6.Ask questions to the sentences below.

1.For two years. 2. After | have done all the w@kYes, the trip was more
tiring than | expected. 4. If the professor allaws to. 5. | was there two days ago.
Task 7.Translate these questions into English

1 Kak M0OXHO 0Ka3aTh, 4To nMpodiaemMa Hepaspemmma? 2.KTo pazpaboTan 3ToT
makeTr? 3. CKOJIbKO BpeMEHH YiHAeT Ha pa3paboTky mnporpammbl? 4. Ilouemy

nporeaypa paboTel HE OTBeuaja TpeOOBaHUSAM TeXHUYECKOoro 3amganus? 5. I[louemy
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ThI HE TTO3BOHUJI B TEXHUYECKUN OTJIEIN, MOCJE TOTO KaK MPEICTaBIII CBOM MPOEKT? 6.
Kakum o0Opa3zom Thl cobupaenibcsi UCKaTh JUTeparypy aias nokiana? 7.C kem Thl
IJIaHUPYEIIbh BBITOJIHATH TPYIIIIOBOM MPOEKT?

Task 8.Read the paragraph and ask as many questions asarou

The emergence of the transistor laser has takengatime, but it's not because
of lack of interest—but because of a death of idB&searchers have measured light
emission from transistors before. In the early 88 research group at the
California Institute of Technology, in Pasadend, iy graduate student Joseph Katz
even fabricated a few experimental devices thelgddianslasers. Using a wire, they
integrated a transistor with a laser diode to fasla device that could produce both
electrical signals and laser beams, though not siatbltaneously.

In 1992, researchers at the Interuniversity Miceznics Center, in Leuven,
Belgium, built an indium-gallium-arsenide bipolaansistor that emitted light when
cooled to liquid nitrogen temperatures. Some grdupge even reported that certain
transistors emit light at room temperature. Howge\wertransistor working as a
transistor has never before shifted its operatida stimulated emission of light—
that is, into generating an output laser signalHevimultaneously delivering an
electrical signal with gain.

Now, based on our recent work at the Universityligfois, there is such a
dual-output device, and a sound reason to envisiofuture where high-speed
computing meets the next generation of broadbanthumications.

Task 9.Translate the paragraph.
Language Skills.

Emphatic Constructions.

1) VcwmurenbHO-BBIICATEIbHAS KOHCTpyKIus it IS ... that (which, who,
when) ucnosb3yercs s BbIACICHHUS JTF000r0 WieHa MPeIaoKEeHUs KpOMe
ckazyemoro. [lepeBoauTcs Takasi KOHCTPYKIUS ABYMs CIIOCOOAMM:

a) UCIIOJIb3YS CII0BA UMEHHO, MOJIbKO, IO, KAK pa3.

It is this last categoryhat is of interest to us.

ViMeHHO 3Ta MoCjeIHss KaTeropus IpeACTaBIsIeT IS HaC HHTEepeEC.

B) 03 HCHOJb30BaHUS OCOOBIX JIGKCHUECKHMX JJCMCHTOB, C BBIHCCCHHEM
BBIJICJISICMOTO CJI0BA MJIM TPYIIIBI B KOHEI IPE/I0KCHHS.
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It was Pr.N.,who was elected chairman of the session.
[Ipencenarenem cobpanus 6611 U306pan npodeccop N.

2) YcwmurenbHele ciaoBa  (precisely, only, even,...) ucnonas3yrorcs

HETIOCPCACTBCHHO IICPCI BbIACIACMBIM CJIIOBOM.
It is preciselythis method that he followed.
Kak pas3 3TOT METOA OH W UCITIOJIb30BaJl.

3) Y cunureabHbIN TJ1aroJji do HCIIOJIB3YCTCA B YTBEPAUTCIIbHBIX
MNPpCUIOKCHUAX IJI4  YCWJICHUS 3HAUCHHA CKa3yeMoro W CTaBUTCA
HCTIOCPCACTBCHHO nepen TJ1arojJoMm. HepeBOI[I/ITCH CcJI0BaMu
oeilicmeumenvHo, éce jce, HAKOHey, U T.]1.

The valuedoes seerigh in the light of this observation.
B cBete 3TOr0 Ha6J'IIOI[CHI/I$I JaHHOC 3HAUYCHUC I[eﬁCTBHTeHBHO KaKETCA BBICOKHM.
Task 1.Translate the sentences with emphasizing structures

1.Today, ever more sophisticated tools are availtbhelp companies manage
all aspects of their software projects. 2. Nevédege even using those numbers as a
guide, it's hard not to see the contract softwarsrness as anything but an enterprise
all too often mired in mediocrity. 3. And, just e few successful diet strategies all
seem to require a major change in lifestyle, pesh&m, the software failure rates
won't improve significantly without a basic and espread shift in tactics. 5. That
Cell has more than one processor core on a sifgtei€ more a sign of the times
than a revolution. 6. What wasn't so obvious wag the 3-D rendering could be
done four pieces of data at a time within each igystic processor. 7. No technical
measure ever has been proven to have an effebeea people. 8. Only after Praxis's
engineers are sure that they have logically cospetifications written in Z do they
start turning the statements into actual computelec9. But what Praxis does do is
make such simulation a last resort, instead ointhe line of defense against bugs.
10. That's the case with many military contractbet now need to demonstrate their
use of formal methodologies to government purclsagbe same goes for financial
institutions.
Task 2.Rewrite the following sentences to make the infatomamphatic or
peculiar.

1. Recently we appreciated the potentialities in tieisl. 2. The absence rather

than the presence of hindrance is noteworthy. 3s Dipinion makes a



person defend this approach. 4. Monetary policyn’lidome to be re-
discovered until the early fifties. 5. This compgmsi will do for our
purpose.

Task 3.Finish the sentences.

1.1t was the only device... 2. Even though this esgay written by his
coworker, ... 3. This specification does seem ... ¥ds the only gadget ... 5. Just
when the laboratory was opened ...

Task 4.Translate the text, paying attention to the tratisla of emphatic structures

Material Research is not new, but the interdiscgrly aspects of materials
research now are receiving considerable emphadmasl been only since chemists,
physicists, metallurgists, ceramicists, polymermois¢s, and other scientists began
studying the detailed structure and properties aftemmals that the fundamental
relationships underlying basic materials phenonfene begun to be understood.

It was not until recently that it has become iastagly evident that the rapid
exploration of new discoveries and their incorporatinto the technology depends
largely on the combined efforts of research scémtand engineers drawn from
several different disciplines.

The overwhelming problems of today are forcing dmiples to seek advice
from one another.

Not only does the blending of various disciplimesult in enhanced research,
but modern materials systems themselves often raaged from the integration of
two or more materials. These systems do resulieim materials having properties
not previously available.

It is the lack of materials that are adequate ¢etthe needs imposed on them

that many of the holding problems in our technatabdevelopment stem from.

Reading.

"Fish and visitors smell in three days." (Benjamin Franklin)

Task 1.What do you know about Benjamin Franklin? In wieltdé of science did he

make his contribution? Read the text and find out.



* * %

1. A list of Benjamin Franklin's inventions revealsnan of many talents and
interests. His natural curiosity about things amel way they work made him try to
find ways to make them work better.

2. Ben had poor vision and needed glasses to Hmadjot tired of constantly
taking them off and putting them back on, so hed#stto figure out a way to make
his glasses let him see both near and far. He wadairs of spectacles cut in half
and put half of each lens in a single frame. Todagycall them bifocals.

3. Even though Ben is not famous for his studyio$tience, he was interested
in how the human body works and looked for wayshédp it work better. For
example, Ben's older brother John suffered frormé&ydstones and Ben wanted to
help him feel better. Ben developed a flexible aryncatheter.

4. During Ben's lifetime, he made eight voyagess&ithe Atlantic Ocean.
These long journeys gave him a lot of time to lesyaut ships and how they worked.
As early as 1784, Franklin suggested following @enese model of dividing ships'
holds into watertight compartments so that if &leecurred in one compartment, the
water would not spread throughout the hold and giekship.

5. Everyone knows the story of Ben's famous Kkiightl Although he made
important discoveries and advancements, Ben did'ingent" electricity. He did,
however, invent the lightning rod which protectedldings and ships from lightning
damage.

6. In colonial America, most people warmed theimies by building a fire in a
fireplace even though it was kind of dangerous aset a lot of wood. His invention
of an iron furnace stove allowed people to warmrthemes less dangerously and
with less wood. The furnace stove that he invengeaalled a Franklin stove.
Interestingly enough, Ben also established the fire company and the first fire
insurance company in order to help people live nsafely.

7. As postmaster, Ben had to figure out routesi@ivering the mail. He went
out riding in his carriage to measure the routesregeded a way to keep track of the

distance. He invented a simple odometer and attkiche his carriage.
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8. In his old age, Ben retired from business anolipservice and wanted to
spend his time reading and studying. He found, ewehat his old age had made it
difficult for him to reach books from the high shet. Even though he had many
grandchildren to help him, he invented a tool chllelong arm to reach the high
books. The long arm was a long wooden pole withreagng claw at the end.

9. Later, other famous inventors, like Thomas A.isBd and Alexander
Graham Bell, would follow in Ben's footsteps byitiy to find ways to help people
live better. Today's curious thinkers are keepimn'8 traditions alive by inventing
new and improved ways to make things work.

Task 2.Where should these sentences go?

1. Ben figured that there had to be a better way.

2. It was the scientist in Ben that brought outitiventor.

3. This thing appears to have been the first ondymred in America.

Task 3.Ask 5 questions to the text
Task 4.Analyze the sentences below.

1.1t was the scientist in Ben that brought outithentor. 2. Even though Ben
Is not famous for his study of bioscience, he wasrested in how the human body
works and looked for ways to help it work better.A% early as 1784, Franklin
suggested following the Chinese model of dividirtgps' holds into watertight
compartments so that if a leak occurred in one @tment, the water would not
spread throughout the hold and sink the ship. 4wklet out riding in his carriage to
measure the routes and needed a way to keep tfattke adistance. 5. He did,
however, invent the lightning rod which protectedldings and ships from lightning
damage.

Task 5.Prepare a short report about one other Franklimseéntion
Discussion matter.

Find information about the most remarkable inveotoscientist and discuss in
the group. Tell about the following:
- the author

- the historical background

10



- the most important works or inventions

- any big prizes he received

Module Il.

Grammar: Passive Voice. Questions (2).

Reading: Technology Winners and Losers.

Language Skills:Compound Nouns. Explanations and Definitions.

Discussion:Successful and Unsuccessful Inventions

Grammar.

|. Passive Voice. (be + Participle II)

Simple Progressive Perfect
Present | It is checket. It is being checke. It has been checke.
It 1) lisn’t being checkec. | 5)
Is it checke(? 3) Has it been checke?
Past It wascheckec. It was being checke. | It had been checke.

It wasn't checket.

4)

tadn’t been

checked

Was it checke(?

Was it being checke(?

6)

Future

It will be checkec.

It won't be checket.

2)

Task 1 Fill in the missing sentences. What Russian tembes correspond to English

ones?

Task 2.Translate the following sentences into Russian

1. A diode laser is based essentially on the sameiples as an LED, but it
requires a few extra features. 2. The opposite ehtlse recombination region must
be made reflective to create a resonant cavity thds in the stimulated

recombination and emission of photons, ultimatelyring a laser beam. 3. Because
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transistors using today's technology are so sme#in when they are supposed to be
in the "off" state, infinitesimal currents stilldk through them. 4. The Synergistic
element's architecture prevents any applicatioexternal device from accessing the
element's local memory, so that, a program canteatl & music file that is being
decrypted by the processor. 5. In Minor's simuitatio probably seems obvious that
an image can be divided up into eight strips ams$ehworked on independently. 6.
Even projects considered successful were sometfil®kegering software without all
the features that had been promised or with tooynearors—errors that, as in the
missile-firing system, were sometimes extremelyosest 7. The discard and redesign
may be done in one lump, or it may be done piecpibge. 8. In fact, once Spark
code has been written, Chapman says, it has thenaogdendency to work the first
time, just as you wanted. 9. But the effect of wglead use of these tools on overall
software quality hasn't been gauged in a detaitedyorous way. 10. Most useful for
risk assessment are standardized animal studigshvelne being undertaken in a
number of labs around the world.
Task 3.Put the necessary verb forms into the blanks

1.Many accidents ... (cause) by dangerous drivingfd ... (invite) to the
meeting. Why didn’t you come? 3. It's a big softevadeveloping company. Five
hundred people ... (employ) there. 4. While | washohday, my notebook ... (steal)
from my hotel room. 5. | can’t find my briefcaserfebody ... (take) it. 6. | haven’t
received the letter. It might ... (send) to the wr@algiress. 7. The photocopier broke
down yesterday, but now it's OK. It ... (repair). 8he situation is serious.
Something must ... (do) before it's too late.
Task 4.Translate the following sentences into English pgttention to
appropriate verb tenses.

1.Muctuka 310 TO, YTO HEIB3A OOBICHUTH. 2. BbUIO0 OOBIBIEHO, YTO IBa
YeJIoBeKa MOoCTpajaiv BO BpeMs B3pbiBa Ha (habpuke B bupMunreme 3tum ytpom. 3.
KomnproTepHOMY IIPOEKTHPOBAHUIO MEHS YYWJI CaMbIid JYy4YIIWMH IIPENOAABATENb Ha
kadenape. 4. S He MOTYy HMYETO CJeNaTh celyac Ha KOMIIbIOTEpE, MOTOMY YTO €ro

peMoHTHpYIOT. 5. Buepa y Hac He OBUIO JIEKTPOTEXHUKU. YPOK ObUT OTMEHEH. 6.
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HoBblii KOpIyc yHUBEpPCUTETA CTPOUTCS yxkKe MSTh JeT. Ero o0emarT nocTpouTs K
Havyary cieayromero yaeonoro rojaa. /. OOBIYHO MUKPOYHIIBI JETAOT U3 KpeMHHUsI. 8.
He Toponuce, 3Ty 4acTe nporpamMmsl YK€ Hanvcaa TBOW OJHOTPYIITHUK.
Task 5.Read this newspaper article and put the verbstimomost suitable form

A woman ... (1. take) to hospital after her car ideltl with a lorry near
Norstock yesterday. She ... (2. allow) home lateerafteatment. The road ... (3.
block) for an hour after the accident and traff@dhto ... (4. divert). A police

inspector said afterwards: “The woman was luckye &buld ... (5. kill).”

Il. Indirect questions.

Task 6.Study the following questions. What rule can yourgke from them?

1.Do you know where Tom has gone? 2. Do you thimkas as important as
you supposed? 3. Could you tell me where | cantfieddean? 4. Can you tell me
how much it costs? 5. Have you any idea when théyamive?
Make similar questions from the following?

1.Where is the industrial engineering department¥2at’s the time? 3. What
does this icon mean? 4. Who is that woman? 5. hhesght the task yet? 6. Is Sue
going to give her report today? 7. Where can | paykcar? 8. What time did they
leave?
Task 7.Ask indirect questions in passive or in active gd@the sentences below.

1.Glass. 2. For six years. 3. By Power Point. 4hénSilicon Valley. 5. Yes,
but only some of them.

Reading.
You are going to read some texts about differestirtelogies which have great

or no success on the market. Read the first teksaw if it is a winner or loser. Why

do you think so?
Multimedia Monster
1. We're flying at about Mach 1.5 around Mount S&lelens, in Washington

state. IBM Corp. senior programmer Barry L. Minsrat the controls, rocketing us
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over the crater and then down to the lake at is® lt@ skim over the tree trunks that
have been floating there since the volcano explaned 25 years ago. The flight is
exhilarating, even though it's just a simulationjected on a widescreen monitor in a
cluttered testing lab.

2. Then, at the flick of a switch, Minor turns thienulation over from his new
Cell processor to a dual-processor Apple Power K8&¢ and the scenery freezes.
The G5 almost audibly groans under the burden,ghatis no slouch. In fact, it's
currently the top of the line for PCs. But Celb@mmething different entirely. It's a bet
on what consumers will do with data and how bessui microprocessors to the
task—and it's really, really fast. Cell, which tsosthand for Cell Broadband Engine
Architecture, is a US $400 million joint effort #M, Sony, and Toshiba. It was
originally conceived as the microprocessor to po®eny's third-generation game
console, PlayStation 3, to be released this sphbagit is expected to find a home in
lots of other broadband-connected consumer itersraservers too.

3. Executives at Sony Corp., in Tokyo, wanted ntben just an incremental
improvement over PlayStation 2's processor, thetBmd&ngine. What they got was
a 36-fold acceleration, to a whopping 192 billidwating-point operations per second
(192 gigaflops). Because Cell is a combination efayal-purpose and multimedia
processors, it defies an exact comparison withratbeoming chips, but it's thought
to be more powerful than the chips driving compgtiame systems.

4. Cell can calculate at such blazing speed, iy pacause it's made up of nine
processors on a single chip of silicon, optimizexdthe kind of real-time calculations
needed in today's broadband, media-rich environm&ngpecially designed 300-
gigabit-per-second bus knits the processors intsingle machine, and interface
technology from Rambus Inc., Los Altos, Calif., gsvit fast access to memory and
other off-chip systems.

5. So far, microprocessor watchers have been irspdesith what they've seen
of Cell. "To bring huge parallel processing ontsirggle chip in a clean and efficient
way is a real accomplishment,” says Ruby B. Leeprafessor of electrical

engineering at Princeton University and an IEEHdvel
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6. A graphics-heavy item such as PlayStation 3 jest a showcase for an
unusual chip. For IBM it's a philosophical statemé@aming is the next interface
driving computing,” says James A. Kahle, Cell'setharchitect with the IBM
Technology Group, in Austin, Texas. Just as mo¥iogh punch cards to electronic
displays changed what people expected of computershighly collaborative, real-
time realism of today's games will set the standardwhat people want from
computers in the future.

7. But even now, the sheer desire for power ingdu@ing market guarantees
that Cell will be made in volumes that more tharkenap for the loss last year of
IBM's highest profile customer, Apple Computer IiMarket research firm iSuppli
Corp., in El Segundo, Calif., predicts that 37 iorlgame consoles will be sold this
year alone worldwide. By 2007, when all three garnasole makers will have
released their next-generation products, the maskiéthave grown to 44 million.
And though Cell is exclusive to the PlayStatioBy has a lock on the rest of the
console market. Its microprocessors will power bath Sony's competitors,
Microsoft's Xbox and Nintendo's GameCube.

8. The Cell-powered PlayStation 3 can expect t& pjz a little less than half
of what could become a market worth up to $9.5dpilin 2007, according to iSuppli
senior analyst Chris Crotty. And, of course, thare other high-volume plans for
Cell.

9. Toshiba Corp., in Tokyo, for one, plans to bu#devision sets around it.
The company has already shown that a single Cetlgsisor can decode and display
48 compressed video streams at once, potentidiyvialg a television viewer to
choose a channel based on dozens of thumbnail svidisplayed simultaneously on
the screen. And in a smaller market, Cell has dirdaund its first outside customer
in medical- and military-systems maker Mercury Cobep Systems Inc., in
Chelmsford, Mass., which is developing a two-C&dde server due out by April.

10. With two such massive consumer electronics nsa&e Toshiba and Sony
behind it, Cell is an obvious attempt to controk thdigital living room," as

technology executives have dubbed their dream bbme where all the media
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players are intelligent and networked togetherotjyss] goal is to make a computer
fun...to make it an entertainment platform," saymyss Cell director Masakazu
Suzuki. "But even if we make the Cell system aregainment platform, there's
nothing if there's no content."...
Task 1.Answer some questions on the text.
1.Where was this technology developed? 2. Who was technology
developed by? 3. What makes it so different froheosimilar technologies? 4. What
future is predicted to this Cell-powered PlayStat3®
Task 2 1) Study the first 5 paragraphs and make 5 qaesti
2) Study the second 5 paragraphs and make 5 qusstio
Ask your questions to your partner.
Task 3.Find sentences in Passive in the text and transkagm correctly
Task 4.Translate the given paragraph
Read the first part of the second text and saysfa winner or loser. Why do

you think so?
Task 5.What do these words refer to in the text?

1) ... atits base ... (para 1)

2) It was originally conceived ... (para 2)

3) ... butit is expected ... (para 2)

4) ... butit's thought ... (para 3)

5) ... their next-generation products ... (para 7)

6) Its microprocessors ... (para 7)

7) ... around it. (para 9)

8) ... whichis developing ... (para 9)

9) ... have dubbetheir dream ... (para 10)

10)... to makat an entertainment platform ... (para 10)

Task 6.Divide the following words into groups: nouns, \v&radjectives and

adverbs.
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Blazing, audibly, showcase, conceive, originaliG@mplishment, sheer,
obvious, competitor, decode, currently, releaseglacation, huge, environment,
upcoming.

Too Little, Too Soon. Part I.
By: Harry Goldstein

1. Solid-state flash memories are everywhere. Tu®yt the operating systems
in PCs, store photos in digital cameras and musikliP3 players, and let you tote
music, photos, and presentations on a key chaiw Slamsung is betting that you'l
be willing to pay hundreds of dollars—and maybe mowre—to have a 16- or 32-
gigabyte flash-based memory in your notebook cosmput

2. Most analysts are nonplussed. "Does Samsundy readerstand the
demographics and the price threshold that peopde valing to pay for these
products?" asks Celeste Crystal, a senior reseaalyst with IDC's Semiconductors
Group, headquartered in Framingham, Mass.

3. While flash memory is ubiquitous these daysawicks using 4 GB and less,
there are several compelling reasons that you dod'tit in the hard-drive bays of
PCs, notebooks, subnotebooks, or tablet compukersexample, flash-based solid-
state disks (SSDs) have astronomically high priaed absurdly low capacities
relative to conventional magnetic hard drives. S88& 60 to 70 times as much as
hard-disk drives, which boast capacities and reatd/speeds that flash makers like
Samsung aren't going to approach for at least andtinee years, industry observers
say.

4. Last May, Seoul, South Korea-based Samsungritecs Co., the world's
No. 1 NAND flash vendor, announced NAND flash-baS&Ds ranging in capacity
from 4 to 32 GB aimed at notebook, subnotebook,tablét computers.

5. Flash Points:Flash comes in two flavors, NOR and NAND, so narfoed
the arrays of logic gates that each compriseshFtas be electrically erased and
reprogrammed somewhere between 10 000 and 5 miihmes before the individual

cells, each of which stores a bit, begin to breakmland cause errors.
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6. A cell is a CMOS transistor modified with a siépolysilicon gate perched
atop a layer of oxide. Writing data involves tweps: erasing, then writing. To write
into the cell, voltage is applied, blasting elenrdrom the transistor channel through
the oxide, where they wind up trapped on the gadeerase data, electrons are forced
to leave, often by tunneling through the same axide

7. All this tunneling takes a physical toll on tkells. NOR flash endures
between 10 000 and 100 000 erase/write cyclesNskiD flash withstands from
100 000 up to 5 million cycles.

8. NOR and NAND flash differ in other important v&ayas well. Individual
NOR flash cells are each located at the interseatfoa word line and a bit line,
offering random access to the individual bits olemecessary to boot your PC.
Though each NAND cell has its own word line, eifl&AND cells share a bit line,
limiting NAND flash to sequential access to its retb bits in blocks of 512
megabytes. With fewer wires, NAND flash cells canrore densely packed, and
hence cheaper, than NOR cells. And because NANIB eeé arranged in large
blocks relative to NOR cells, NAND can be erased amitten to much faster than
NOR.

9. The NAND flash market has enjoyed a compoundiahgrowth rate of 70
percent from 2001 through 2005. Last year, totaNDAflash revenue exceeded that
of NOR flash for the first time ever. The flash-bdsdrives that Samsung began
showing customers last August provide 16 GB in ekpge designed to go directly
into a laptop hard-drive bay. It's worth noting ttleven cheap laptops are now
shipping with 40-GB hard drives, and that 80-GBdhdrives are fast becoming the
standard, according to Gordon F. Hughes, assodiadetor, Center for Magnetic
Recording Research, University of California, Saedo.

10. So you've got to admire the chutzpah of Chapg-Bwang, Samsung's
Semiconductor Business Division CEO, who on 12 &aper 2005 essentially
declared the end of the magnetic hard drive. "NAf3h will eventually replace
other storage media, especially those used in m@bdducts, creating a 'flash rush,’

as NAND continues to register an unprecedentedesurgemand as the backbone of
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the mobile electronics era," Hwang asserted ataspconference at the Shilla Hotel
in Seoul. Hwang's prediction is the latest in agldmstory of forecasts of the
imminent demise of the hard-disk drive.

11. "Samsung is out thumping their chest saying'revgoing to bury disk
drives," says Larry Swezey, deputy general managé¢titachi Ltd.'s Mobile Hard
Drive Business, whose 1-inch drive was spurned pglé& Computer Inc. in favor of
Samsung's NAND flash for the iPod Nano personalicnplslyer. Samsung says that
it will ship 32-GB SSDs next year. "What they dan&ntion," adds Swezey, "is how
much the 32 GB will cost"—anywhere from US $22065®00 today, depending on
the specific application.

12. Currently, NAND flash costs about $45 per gigabat that price, just the
raw memory for a 32-GB drive would cost $1440. Bt raw memory is only one
component in the SSDs on the market today, whist giclude a controller loaded
with specialized software that arbitrates readteyand erase cycles; checks for bad
blocks; corrects for bit errors; and runs algorightfmat ensure that the same data isn't
written in the same place twice, reducing wearianteasing lifetimes.

13. In addition, there is the packaging to makefldh-based memory fit into
a conventional hard-disk-drive bay, as well asdbeal ATA connector that makes
the flash drive appear as a hard-disk drive tactimaputer. All that adds up to at least
another $30 to $75 on top of the raw flash costpating to Esther Spanjer, director
of technical marketing for M-Systems Inc., with ioffs in Sunnyvale, Calif., a
leading maker of flash-based solid-state disksoWwhn a healthy markup and you've
got SSDs that cost thousands of dollars for redstilow capacity.

14. Now consider the alternative: a garden-var@dyGB hard-disk drive,
which costs around $150. Even allowing that priceslash memory will continue to
drop about 35 percent annually, it will be sevearget least before you'll be able to
buy 60 GB of raw NAND flash for a similar price. Xeyear, 200-GB hard-disk
drives are expected to be available for less tha@0$ Hard-drive makers are
switching over to the new perpendicular recordiaghtology, which promises to

cram at least 200 billion bits into each squardjnwice the density possible with
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current longitudinal writing technology. That pra®s to keep hard drives way ahead
of flash drives in terms of density and price feays to come.
Task 1.Answer some questions on the text.
1.Where was this technology developed? 2. Who Wadsvieloped by? 3. What

was it developed for? 4. What future is expectedHis technology?
Task 2 1) Study the first 7 paragraphs and make 5 qaesti
2) Study the second 7 paragraphs and make 5 qusstio
Ask your questions to your partner.
Task 3.Find words in text with the similar meaning

1) Wishing (para 2)

2) Traditional (para 3)

3) Universal, common (para 3)

4) Deleted (para 5)

5) At any time (para 8)

6) Notebook (para 9)

7) Announced (para 10)

8) Rejected (para 11)

9) Ordinary (para 13)

10)Existing (para 14)
Task 4.Make phrases from the words in group A and group B

A B
Serial media
Random bay
Logic system
Storage access
Flash-based connector
Hard-drive electronics
Operating drive
Mobile gate
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Task 5.Read the second part of the text and find advastagel disadvantages of
the hard drives over flash drives.
Too Little, too soon. Part .

15. Why are solid-state flash drives so shockire}pensive relative to hard
drives? The capacity of a flash memory chip depairdply on how many transistors
can be packed onto the chip. So raising capacitgnsigurning to ever more
advanced chip fabrication equipment. Indeed, Sag&imvesting $33 billion in its
Hwaseong Semiconductor Plant, with eight new fabtioo lines (an undisclosed
number of them devoted to flash) due to come om liatween the end of this year
and 2012. The company's next generation of NANDBHhflghips, which go into
production by year-end, will contain 16.4 billioransistors, thanks to line widths of
50 nanometers.

16. The window of opportunity to recover the cdpttasts associated with
such cutting-edge process technology is vanishisghall. Samsung's Hwang, an
IEEE Fellow, stated in the November 2003 Proceexdfgthe IEEE that in NAND
flash, transistor density doubles every 12 morftiosn 256 megabits in 1999 to 8 Gb
in 2004. But the cost per gigabyte of flash, wiidking 30 to 40 percent per year,
has stayed sky-high relative to that for hard driveaad will remain so for the
foreseeable future.

17. Price isn't the only advantage hard drives lewez flash drives. They also
win on performance. The read/write speeds on heid-drives in most notebooks
tend to be faster, too, up to 80 megabytes pemskefm a 2.5-inch disk spinning at
7200 revolutions per minute. Samsung's SSD hassgectble read speed of 57
MB/s but a downright poky write speed of 32 MB/3hé write speed is the
bottleneck in flash," says Krishna Chander, sesiorage analyst for iSuppli Corp.,
Santa Clara, Calif. The latency isn't noticeabléhtocasual iPod Nano user, "[b]ut in
a computer environment, when you're plugging an 86®a notebook, desktop, or
mission-critical enterprise system, you will nottbe difference," Chander notes.

18. Over the last decade, SSDs have found théienitbattlefield laptops and

warplanes, which demand rugged memory modules tapéklvithstanding extremes
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of temperature, shock, and vibration. Pioneeringmanies like BitMicro Networks
Inc., in Fremont, Calif., and M-Systems Ltd., inaKSaba, Israel, have done well in a
market where their military customers care lessutbmost than they do about
reliability.

19. The opposite holds true for someone who isrgug laptop for, say, a
college-bound student. Those buyers are lookingetothe most memory for their
money, and flash's special features, such as empaptdurability, aren't likely to
sway them. IDC's Crystal notes: "Consumers...asechby trained to realize that you
probably shouldn't throw your laptop across themrdoBut while it will be years
before consumers adopt SSDs, Crystal adds that theges, including those from
Samsung, will prosper in niche markets.

20. Samsung's Don Barnetson, associate directtastf marketing, insists that
someone other than military procurement officerdl ind value in SSDs'
ruggedness, low power consumption, and speedraugtaBesides enjoying an extra
half-nour of battery life, "a notebook with a se#thte disk boots Microsoft
Windows in about half the time that a normal haiskdirive does," says Barnetson,
or about 30 seconds rather than 1 minute. "We thipkovides a lot of value to the
end user, and some people will be willing to paytihat."

21. Even so, a source close to Samsung's SSD psajge the company's SSD
Isn't going to set the world on fire, at least fata while: "I don't think you'll be
going to your local Fry's or Best Buy and find aoléhlot of notebooks with SSD in
them" this year.

Task 6.Match the words with their definitions

1) latency a) the concentration of transistors chip;

2) durability b) the amount of power consumed bwuaick;

3) chip density c) the speed or effectiveness ahace;

4) write/read speed d) the distance between the abmiduon a printing
board;

5) power consumption e) the ability to withstand idifft conditions;

6) ruggedness f) the speed at which the computéopes
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write/read operations;
7) line width g)the time needed for the program/catepresponse;
8) performance h) the characteristic of a processtast for a long
without breaking or getting weaker.
Task 7.Find sentences in Passive in the text and transkem correctly
Task 8.Translate the given paragraph

Discussion matter.

Find information about technologies which can bé&med aswWinners or
Losers Prepare a short report and discuss it in themroell about the following:
1. Where was this technology developed?
2. Who was it developed by?
3. What was it developed for?
4. What future is expected for this technology?

Language Skills.

|. Compound Nouns.

The language of computing in English contains \as-encreasing number of
compound nouns that is, a group of two or more nouns which &caaingle noun.
They are also called astributive groups.

Example: memory capacity address bus arithmetic unit
Information systems bar code scanner

It's important to be able to recognize how such goumds are formed in order
to understand what they mean.

The exact relationship between the words dependbseoparticular expression,
but all these expressions have one thing in comn@nlast word in this chain says
what the thing is, while the preceding word or grad words describes the thing. So
when we read compound nouns, we have to start thghlast word and work

backwards.
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A large number of possible meanings can be expiesgecompound nouns.
For instance, the first noun or group of nouns twdhus what the second noun is
made of, what it is for, or what it is part of.

1. Material : the first noun tells us what the second consits

2. Function: the first noun tells us what the second nouwts f

3. Part: the second noun refers to as a part of therfoah.

4. Activity or person: the second noun refers to as an activity or perstated
to the first noun.

Multiple nouns.

Very often a compound noun will join together wihe or more other nouns
to give an expression that has three, four or man@ls. In such cases, it is important
to examine the expression very carefully to breaito its constituent parts. The
secret, as always, is to read the expression finenback towards the front.

Example:a document-image-processing program
(a program which processes images of documents).

Some expressions are written separately, whilergtaee joined by hyphens.
There are no clear rules for this. Sometimes ydusee the same expression written
in different ways in different texts.

Example:a document-image-processing program

a document image-processing program
a document image processing program
Task 1.What is the Russian variant for these English pés&s

a dual-processor Apple Power Mac G5, third-genematgame console,
general-purpose and multimedia processors, massimsumer electronics makers,
video compression and decompression, encryption caudyption of copyrighted
content, centimeter-resolution satellite map, gaared media-oriented processors,
Solid-state flash memories, flash-based solid-sliigks, Samsung's Semiconductor
Business Division, more advanced chip fabricatiguigment.

Task 2.In your reports find some examples of attributiveugps and read them to the

group to translate.

24



ll. Explanations and definitions.

Texts containing technical terminology frequentgntain definitions and
explanations. This is particularly the case if tegt is aimed at non-experts or
students of technical subjects, or if the purposéhe text is to inform specialists
about new developments.

1. Common wordsand expressions used in definitions or explanation

is/ are by ... mean
means by ... isamie
is taken to be in other dsor
denotes that isq&y)
is/can be defined as

2. Some definitions and explanations give furtheringgtishing characteristics
by means of alefining relative clausgusing relative pronouns who, which,
where, that, when).

3. Another way of defining or explaining is to ugenoun, a noun phrase, or a
clauseseparated from the rest of the sentence by comndasbes.

Task 3.Write definitions to the following terms from tlests
l)gigaflop  2)punch cards 3)thumbnail video  4idig living room

5)entertainment platform 6) magnetic hard dri)esubnotebook 8) tablet computer

Module lll.

Grammar: Complex sentences. Reported Speech.
Skills: Abstract and Review writing.
Reading: The Exterminators.

Discussion:Programming experience.

Grammar.

l. Complex sentences.
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coordinating conjunctions

and still  while
besides yet or
but nevertheless
however moreover

subordinating conjunctiaand
prepositions

after till
before until
since

yet

1)Subject clausi (that, what, whether,

who, whose, which, when, why)

That the method is too complicated is
obvious.

Who will do it depends on the
circumstances.

Whether or not these cells interact with

each others has to be checked.

2) Predicate claus' (how, that, whether,

which,...) is used after “be”

The question iklow he does it.

The decision wathat the similarities anc

differences should be explored in detail.

The question isvhether this scientific

model will apply to the industrial plant.

)

3) Attribute clause (whose, which, why,
... or without a linking word) is used

after the defining word

We know professor Niwhose articles
were published in 1980.

The reasonvhy he did not come is not
clear.

The methods we have developed exter

straightforwardly to these designs.

d

4) Adverbial clause

- of place(where)

- of time (when, as, while, before, after,
as long as, till, until)

- of concessior(though, although, while

whereas, even if)

Where there is a will there is a deed.
We must learn to obey orddrsfore we
are qualified to give them.

Although the new method can be used
study these systems, we shall use the

one.

pld
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- of purpose (that, in order that, lest)

- of consequencéso that)

- of result (as, since, for)

- of condition (if, unless, provided,
providing that, given, even though, eve

if, but for, not for)

Two different sources were uséeist

there be interference.

They gathered together round the tadue

that they could review the procedures

they now follow.

Sincealuminum is light and strong it is

used in aircraft industry.

1) The experiments show agreement
with theoryprovided the
conditions are met.

2) If the tools were used with greater
force, the depth of the cut would
affected.

Had we time we should test the
sample twice.

3) If the tools had been used with

greater force, the depth of the cut

would have been affected.

They could have understood the

taskhad he explained it clearly.

5) Object clause (that, if, whether, who,
which, whom, whose, what, where, hoy

why, when or without “that”)

A computer will do onlywhat it is
vprecisely told to do.

We are sure it is possible to change thg

U

conditions.

Task 1.What type of complex sentences are th@safislate them into Russian

1. "We knew we couldn't anticipate all the differesecurity needs in the

future, but we wanted to know we had the right iend to support a very robust

security system."

2. Yet time and again, Amey knée software development

process didn't prevent bugs; it merely put off ohgplith them until the end. 3. This

2
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fact points to the postulated relationship provigedinversion has taken place. 4.
You never know what you can do till you try. 5. s a driver drives largely by
automatic habits, he is going to be an insecunegel@us driver. 6. Although these
two methods will require completely different caitstructures, the techniques used
will not be very different. 7. There are some iftBrnumbers which are larger than
any number we can possibly write no matter how laegwork. 8. Most laboratories
have small machines which are being used for detraiims purposes. 9. The
problem is whether the results of the test shoelddzorded, whether successful or
not. 10. Whether or not a social system evolves amgives is dependent on the
efficiency with which it processes information.
Task 2.Translate the following sentences paying attentimolnking words. What do
they mean?

1.Amey says his superiors, rather tltmmmending his discovery, complained
that it would delay the system's deployment. 2. AmalighPraxis employs just 100
people, its name has become surprisingly well kno@8mnAnd althoughformal

methods have been used to great effect in smalhattium-size projects, no one has

yet managed to apply them to large ones. 4. Nesledh, even thougihe company

may not have all the answers to make software giojenore successful, those
working in the field can learn plenty of lesson@nfrit, say advocates like Knight and
Humphrey. 5. Becausgansistors using today's technology are so sreadn when

they are supposed to be in the "off" state, indsiinal currents still leak through
them. 6. Becaustinere are at least two hot spots on each chiheheis spread more
evenly over it, so it's less damaging to the ctrguand easier to get rid of with fans
and heat sinks. 7. Rather thamaste several clock cycles waiting for the rigatadto

arrive from memory, a Synergistic element worksyam data stored in its own 256
kilobytes of memory, to which it has a high-bandWwidonnection. 8. So far, it's
going very well,_thougtdiscussions are spirited at times. 9. Opoaducts do ship,

potential crackers—including teens in basementademwics, and large-scale

pirates—will undoubtedly tackle this new encryptrallenge. 10. As long da$ave
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the technology in my living room to watch it for sslf, | can modify the system to
extract the video.
Task 3.Join the following pairs of sentences to make one

1.Formal methods have been used to great effesmal and medium-size
projects. No one has yet managed to apply thematgel ones. 2. British
mathematician Alan Turing formalized the concepéalgorithm and computation by
means of his now famous Turing Machine. This maelviaoils the idea of a computer
down to an idealized device that steps though &gtates. 3. The market for diet
products is a billion-dollar industry. Obesity apablic health problem hasn't gone
away. 4. The Synergistic element's architectureegrs any application or external
device from accessing the element's local memorgragram cannot steal a music
file that is being decrypted by the processor. BN cells are arranged in large
blocks relative to NOR cells. NAND can be erased amitten to much faster than
NOR. 6. Hard-drive makers are switching over to nieev perpendicular recording
technology. This technology promises to cram astl&00 billion bits into each
square inch, twice the density possible with curtengitudinal writing technology.
7. Even strong keys can be compromised. The hé#remew protection technology
will be its ability to keep on protecting data e\adter it has been cracked. 8. Cell is a
US $400 million joint effort of IBM, Sony, and Tasla. Cell is shorthand for Cell
Broadband Engine Architecture. 9. In a smaller ragriCell has already found its
first outside customer in medical- and military4gyas maker Mercury Computer
Systems Inc., in Chelmsford, Mass. This companglegeloping a two-Cell blade

server due out by April.

ll. Reported Speech.

Direct Speech Reported Speech

“I like him,” she said. She said she liked him.

“I'm seeing him this evening,” she said She s&ie was seeing him that evening.

“I've never felt like this before,” she saidShe said she had never felt like this

before.

29



“l enjoyed meeting you tonight,” she | She said she had enjoyed meeting her|that

said. night.

“I'll ring you tomorrow,” she said. She said shewaring her the next day|

“Is satellite television very popular?” he He asked if (whether) satellite televisio

=)

asked. was popular.

“Which newspaper have you read He asked which newspaper he had read
recently?” he asked. recently.

“Sit down, please,” she offered. She invited hesitalown.

“Don’t cry,” she said. She told her not to cry.

“I'll look after her”, she said. She promised tokoafter her.

“Would you like a cup of tea?” she said.  She sutggeker a cup of tea.

Chanqging time reference.

Today — that day tonight — that night tomorrothe next day
yesterday — the day before ago — before lask webe week before
next week — the following week this morningrattmorning

Task 4.Rewrite the given sentences in reported speech

1."Once you bring your code in and decrypt it, ancexecute in a virtually
trusted environment," said IBM's Cell architect @&stR. Johns. 2. "We can get over
128 memory transactions going in flight at oncedasted Michael N. Day, a
distinguished engineer at IBM. 3. Minor said, "Ongau've done that, you're 80
percent done." 4. “How do you program with eighgiees without them constantly
stopping and waiting for data?" Steffen askedl 8loh't think you'll find a whole lot
of notebooks with SSD in them", said BarnetsorN& technical measure ever has
been proven to have an effect on these peopled 8@ Electronic Frontier
Foundation's Schoen. 8. “Why aren't we seeing codéfy aren't we seeing
implementation?' " he recalled. 9. "Ask any prof@sal engineer if he could do the
job without math, and you'll get a very rude replgpohen said. 10. "Over the next
several years, we won't think of an asymmetric @ssor as anything different,"

predicted he.
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Reading.

You are going to read the text about Praxis Highgnty Systems, one of
software companies in Great Britain. Before readvwogk in pairs and answer these
guestions:

Do you have any experience in programming?

Is it an individual or a corporate business?

Is it possible to write a bug-free program?

What do you need to know to write a program?

Task 1.Read the text anaghswer the questions.

1.Where is Praxis situated? When was it foundedib big is it? 3. What are
the main approaches they use? 4. What are theitts2<%. How do you understand
the following things — formal methods, programmicgde, custom systems? Give
definitions to them.

The Exterminators
By: Philip E. Ross
I

1. Peter Amey was an aeronautical engineer semilie United Kingdom's

Royal Air Force in the early 1980s when he foundesious flaw in an aircraft

missile-control system being deployed at the tithavasn't a defect in any of the

thousands of mechanical and electronic parts thiasttuted the system's hardware.
The problem was in the system's software. Amey doan erroneous piece of
program code—a bug.

2. Because of it, the unthinkable could happen:eundre circumstances, a
missile could fire without anyone's having commahieo do so.

Amey says his superiors, rather than commendinglisisovery, complained

that it would delay the system's deploymdnke most project managers, they didn't

like the idea of fixing errors at the end of thevelepment process. After all, good

design ought to keep errors out in the first plata.time and again, Amey knew, the

software development process didn't prevent bugmerely put off dealing with

them until the endDid it have to be that way? Or could developem@agbugs in the
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first place? He would find the answer to be "yesiew, years later, he joined Praxis

High Integrity Systems

3. Praxis, headquartered in Bath, 2 hours from bandly car, was founded in

1983 by a group of software experts who firmly &edid they could put together a

sound methodology to ruthlessly exterminate bugsnduall stages of a software

project.
4. At the time, the software world was in a maldisat it hasn't fully shaken

even today. Software projects were getting larger rmore complex, and as many as
70 percent of them, by some estimates, were runntogrouble: going over budget,

missing deadlines, or collapsing completely. Eveojguts considered successful

were sometimes delivering software without all features that had been promised

or with too many errors—errors that, as in the da@gging system, were sometimes

extremely seriousThe personal computer era, then just startindy oeinforced a

development routine of "compile first, debug later.

5. Praxis armed itself not only with an arsenal tbé latest software
engineering methods but also with something aelittiore unusual in the field:
mathematical logic. The company is one of the fasnsoftware houses to use
mathematically based techniques, known as form#hmals, to develop software.

6. Basically, formal methods require that programmieegin their work not by

writing code but rather by stringing together spbe@ymbols that represent the

program's logicLike a mathematical theorem, these symbol stroags be checked

to verify that they form logically correct statenenOnce the programmer has

checked that the program doesn't have loqgical flaigsa relatively simple matter to

convert those symbols into programming colls. a way to eliminate bugs even

before you start writing the actual program.

7. Praxis doesn't claim it can make bug-free saofwaays Amey, now the

company's chief technical officeBut he says the methodology pays. d&@tigs are

notoriously hard to count, and estimates of howmom they are vary hugely. With

an average of less than one error in every 10 D@8 lof delivered code, however,
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Praxis claims a buq rate that is at least 50—arssiply as much as 1000—times

better than the industry standard.

8. Praxis is still a small, lonely asteroid comphi® the Jupiter-size companies
that dominate the software universe—companies Nhkerosoft, Oracle, and SAP.

The tiny British software house doesn't make prtglfmr the masses: it focuses on

complex, custom systems that need to be highhablkdi Such mission-critical

systems are used to control military systems, im@dlisprocesses, and financial
applications, among other things.
9. Sometimes the software needs to work 99.99%péemf the time, like an

air-traffic control program Praxis delivered sonsags ago. Sometimes it needs to be

really, really secure, like the one Praxis reced#yeloped for the National Security

Agency, the supersecret U.S. signals intelligenod ayptographic agency, in Fort
Meade, Md.
10. And though Praxis employs just 100 people, nésne has become

surprisingly well known. "They're very, very taledt with a very different
approach,” says John C. Knight, a professor of cderscience at the University of
Virginia and the editor in chief of IEEE Transacoon Software Engineering.

Praxis's founders, he says, believed that buildmitware wasn't as hard as people

made it out to be"They thought, it isn't rocket science, just vecareful

engineering."
11. Watts S. Humphrey, who once ran software dewetmt at IBM and is

now a fellow at the Software Enqgineering InstitateCarneqie Mellon University, in

Pittsburgh, also speaks highly of Praxlde says the company's methodology

incorporates things like quality control that skibbke more widely used in the field.

In fact, Humphrey spent this past summer at Piaeaiquarters to learn how they do

things._ He wants to use that knowledge to improgeraplementary methodology he

developed to help organizations better manage $oénware projects.

12. Praxis's approach, however, isn't perfect and for everybody. Formal
methods obviously are no silver bullet. For onadhiusing formal methods can take

more time and require new skills, all of which gaean higher up-front costs for a
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client. In fact, Praxis charges more—50 percentemior some cases—than the
standard daily rate. To this its engineers will:s&ou get what you pay for; our bug
rate speaks for itself."
Task 2.Write questions to the sentences below

1.A missile could fire without anyone's having coamded it to do so. 2. A
group of software experts who firmly believed theyuld put together a sound
methodology to ruthlessly exterminate bugs durithgtages of a software project. 3.
Going over budget, missing deadlines, or collapstogpletely. 4. By stringing
together special symbols that represent the prdgréogic. 5. To control military
systems, industrial processes, and financial agjpdies, among other things.

Task 3.Find words in the text with the meanings similatitese

- faulty (para 1) - used (para l) - postpqraed 2)
- sensible (para 3) - properties (para 4) -ilpcpara 5)

- confirm (para 6) - drawbacks (para 6) - transf (para 6)
- remarkably (para 7) - involve (para 11)

- deal with (para 11) - money paid before the wawke (para 12)

Task 4.Analyze the underlined sentences referring thedifterent types of complex
sentences.
Task 5.Read the second part of the text and find othemgkas of complex
sentences.
I
1. And although formal methods have been used gatgffect in small and

medium-size projects, no one has yet managed tly 8pgm to large onesThere's

some reason to think no one ever will, except peshan a limited fashion.
Nevertheless, even though the company may not bilvhe answers to make
software projects more successful, those workingha field can learn plenty of
lessons from it, say advocates like Knight and Harap.

2. Software was conceived as a mathematical artifathe early days of
modern computing, when British mathematician Alamiig formalized the concept

of algorithm and computation by means of his nomdas Turing Machine, which
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boils the idea of a computer down to an idealizedick that steps though logical
states.

3. But over time, software development graduallgamee more of a craft than
a science. Forget the abstractions and the matteaighilosophers. Enter the realm
of fearless, caffeinated programmers who can cbutrhundreds of lines of code a
day (often by hastily gluing together existing @e®f code). The problem is that for
some projects, even tirelessness, dedication, &itldasen't good enough if the
strategy is wrong.

4. Large, complex software systems usually invadeemany modules that
dealing with them all can overwhelm a team follogvian insufficiently structured

approach. That's especially true of the missioticati applications Praxis develops,

as well as of large enterprise resource-plannirstesys, of the sort used by Fortune

500 companies, and complex data-driven softwareh s1$ the FBI's Virtual Case

File project.
5. Even when you break such a big program down small, seemingly

manageable pieces, making a change to one turrts atfect 10 others, which may
in turn affect scores or maybe even hundreds odrofireces. It may happen that
making all the fixes will require more time and megnthan you have. If your
system's correct operation depends on those chamgedl have to either admit
defeat or scramble to find a way to salvage whatwodone so far, perhaps by
giving up on some of the capabilities or features'¢y hoped to have in the software.

6. As it turns out, complete failure—projects cdadebefore completion—is
the fate of 18 percent of all information technglgyojects surveyed in a 2004 study
by consultancy Standish Group International In@, West Yarmouth, Mass.
Apparently that's the good news; the rate 10 yagos according to Standish, was 31
percent.

7. Still, the overall picture is pretty bleak. Siesh asserts that more than 50

percent of the thousands of projects it surveyegdaproblems, from being turned

over without significant features to going well bed their deadlines or budgeta
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the end, according to the Standish numbers, onlp&&ent of projects could be
considered successes by any rigorous definition.

8. Standish's numbers, however, are far from usalgr accepted in the
computer industry. For contract software projectsre specifically, other analyses in
recent years have put the success rate as low psréént and as high as 62 percent.
Nevertheless, even using those numbers as a gtisdkard not to see the contract
software business as anything but an enterprige@lbften mired in mediocrity. As
one study by consultant Capers Jones, in MarlbdroMagss., put it: "Large software
systems...have one of the highest failure ratemngfmanufactured object in human
history."

9. Today, ever more sophisticated tools are auaildb help companies
manage all aspects of their software projects. dhesls help conceptualize and
design the system; manage all people, files, coenpuiand documents involved;
keep track of all versions and changes made tosyiséem and its modules; and
automate a number of tests that can be used teystem errors.

10. Indeed, worldwide sales of such software dgpraknt tools, according to
Stamford, Conn.based market research firm Garmer generate more than US $3
billion a year. Rational Software Corp., a companguired by IBM in 2002 for $2.1
billion, is currently the market leader, followeg Microsoft, Computer Associates
International, Compuware, Borland, and others, @bog to Gartner.

11. But the effect of widespread use of these tonl®verall software quality

hasn't been gauged in a detailed or rigorous wameSwould even argue that the

sector is a little reminiscent of the market foetdiroducts: it, too, is a billion-dollar

industry, and yet, somehow, obesity as a publidtingaoblem hasn't gone away.

And, just as the few successful diet strategiesesim to require a major change in
lifestyle, perhaps, too, the software failure rates't improve significantly without a
basic and widespread shift in tactics.

Task 6.Translate paragraphs 5 and 6 of the second pattefext.

Task 7.Find words with the similar meaning to the follogjiones.

Made up (para 2) hopeless (para 7)

36



Expertise (para 3) thorough (para 7)

Crucial (para 4) of not very good quality (p8ja
To rescue (para 5) bought (para 10)
Lack of success (para 6) measured (para 11)

Language Skills.

|. Abstract writing.

AHHOTHPOBAHHUE.

AnHomuposanuem Ha3bIBACTCSA TMPOIECC COCTABICHUS KPaTKUX CBEICHUM,
XapaKTePU3YIOIINX TOKYMEHT CO CTOPOHBI €r0 COACpKaHMs, IICHHOCTH, Ha3HAYEHMUS,
o(OopMIICHUS ¥ IPOUCXOKACHUS. AHHOTAIUS CIIEITUATBLHON CTaThU WM KHUTHU — 3TO
KpaTKasi XapaKTepUCTUKa OpUTHHAJA, U3J1ararolas ero cojaepkaHnue B BUJE MEPEUHS
OCHOBHBIX BOIIPOCOB M MHOT/A JIA0IIasi KpUTHIECKYIO OIeHKY. [loaToMy aHHOTaIus
JaeT 4YHUTATENI0 TPEACTABICHUE O Xapakmepe opucunana (HaydHas CTaThs,
TEXHUYECKOE ONHMCAHWE WU T.1I.), O ero cmpoenuu (Kakue BOMPOCHI M B KaKOii
MOCJICZI0BATEILHOCTH pa3OUparoTCs, K KAaKUM BBIBOJIAM IMPHXOJUT aBTOp M T.1.), O
Hasnauenuu opucunana (Ha KOTO pPAcCCUUTaH), a TaKkKe 00 oOveme opucunana,
KaueCTBE W3JIOKEHUS, aKTyaJIbHOCTH, OOOCHOBAaHHOCTH BBIBOJIOB U O JPYTHUX
MOJMOOHBIX MOMEHTAaX, XapaKTepU3yIomUX opuruHan. WTak, riIaBHOE OTIWYHE
aHHOTAIlMU CTaThbM WJIM KHUTH — OTO XapaKTepUCTHUKAa OpUTHHANA. AHHOTAIUU
ObIBafOT OOIME W CHCIUATM3UPOBAHHBIC, CIPABOYHBIE U  OINUCATEIbHBIC.
Annomayuu oo6vemom oonee S00neuammnsvix 3HaK06 npakmuuecku He 0enaArOMCA.

[Ipu cocTaBleHWW aHHOTAIIMH TIO 3APYOEHCHOU HAYYHO-MEXHUYECKOUl
aumepamype Ha UHOCMPAHHOM A3bIKE TIOMUMO 00X TpeOoBaHUM, HEOOXOIUMO
TaK)K€ YUYUTHIBATH JOTIOJTHUTEIbHBIC TPEOOBAHMS
- TOYHOCTh B TIE€peaade HAyYHO-TEXHUYECKHUX OIpeAeNICHUd U (POpMyIUPOBOK C
WHOCTPAHHOTO SI3BIKA,

- @IMHCTBO TEPMHUHOB M 0003HAUCHUH;

-MCMOJIb30BAHNE OOIIETIPUHATHIX COKPALEHUH CIIOB;
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- n30exaHue MOBTOPEHUI B 3arJIaBUU M B TEKCTE MyOJIMKALMU MPU TIEPEBOJIE;
- cO0JII0/IEHNE TOYHOCTU U JIAKOHUYHOCTH 3arylaBus, PH HEOOXOIMMOCTH BO3ZMOKHO

BCTaBKa OJOIOJHHUTCIIbHBIX PYCCKHUX CJIOB.

Il. Review writing.

PedepupoBanue.

Pegpepuposanue — 0Oonee  CIOXKHBIA  TBOPYECKUH  MPOIECC, UYEM
aHHOTHpOBaHue. PedepupoBaHue Mo3BOJIIET MONYYUTh KOHCIEKTUBHOE U3JI0KEHHE
cooeprcanue neyamu, AIMEIONIETO LIEHHYI0 UHGOPMALIUIO, C ORUCAHUEM MEn 0008
UCCe008AHUA U MEXHOJI0ZUU NPOU3B00CMEd, C (akmuuecKumu OAHHLIMU U
umozamu paovomot. Pedeparsl ObiBaroT uHGOpMaTUBHBIME (pedepaT-KOHCIIEKT) U
WHAVNKATUBHBIMHA  (yKa3aTeNBHBIH Wi pedepar-pestome). [lo  kommyecTBy
UCIIOJIb3YEMBIX HCTOYHHKOB pedepaTsl MOTyT OBITh MOHOTpAQUUYECKUMH U
0030pHBIMH.

TpeGoBanus k pedepary:

- O0ODBEKTUBHOE WU3JIOKEHHE pedepupyeMoro OpUrMHaJIBLHOTO MaTepuaia, T.e.
(UKCUpPOBAaHKE TOIHKO TEX CBEJICHUN, KOTOPHIE COMIEPKATCS B OPUTHHAJIE;

- TMOJHOTA W3JIOKEHUS, T.e. (DUKCHpPOBaHME BCEX CYIIECTBEHHBIX IOJOKEHUN
OpUTHHANA;

- eIWHCTBO CTWISI. WCIOJh30BAHWE TEX JK€ S3BIKOBBIX CPEICTB, €IUHOU
TEPMUHOJIOTHH, COKPALIEHUH U T.1I.

Tekct pedepata cOCTOUT U3 TpeX YacTed — BBOJAHAS, onucaTeabHas (rJiaBHas
ujes U BCe CYNISCTBEHHBIC IMOJIOXKEHHS OPUTHHANIA) W 3aKIIOYHTENIbHAs (OCHOBHBIC
BBIBOJIbI 110 TEKCTY). Q0bem pegpepama ne oonxncen npesviuams 2000 neuamnvix
3HAKO08.

Task 8.Read the third part of the text and formulate ibstaact.
1

1. Certainly, Praxis's experience supports thaa idlee software failure rates
won't improve significantly without a basic and e$pread shift in tactics). Consider
one of the company's recent projects, for Mondeterirational Inc., a financial

services company founded in the UK that is now hassliary of MasterCard
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International Inc. First, a little background. M@&xd had a product called an
electronic purse, a credit cardlike payment caad shored electronic cash. That is, it
did not debit a bank account or draw on a linerefiit; it stored the cash digitally in
an embedded chip. Mondex wanted to make the cexibfé enough to run a variety
of applications that would keep track not only tEcotronic cash but also of discount
coupons, loyalty reward points, and other itenswgtimagined.

2. The critical issue was to make sure that onlydsawith legitimate
applications would work; any other card, even bgrammed to pass as a Mondex
card, would be _deemeitvalid. The solution Mondex chose was to use ecisp
program, known as a certification authority, thauwa run on a central computer at
the company's headquarters. The certification autyhaould generate unique digital
certificates—Ilong strings of numbers—to accompalhyapplications on the cards.
That way, a card reader at, say, a store couldatsla card's certificates by running

them through a series of mathematical operatioaisvibuld prove unequivocalipat

they came from Mondex.

3. Mondex hired Praxis to develop the certificatenrthority, which was the
most critical part of the whole system. After afl,the security of one card was
broken, then just that one card could_be fordgg&at compromising the certification
authority would allow mass forgery of cards.

4. The Praxis team began working on the solutiolate 1998. The first step
was to hammer out what, precisely, the Mondex syst&as supposed to do—in
software jargon, the system's requirements. Theseessentially English-language
bullet points that detail everything the prograni do but not how it will be done.

5. Getting the requirements right is perhaps thetnoatical part of Praxis's
methodology. For that reason, Praxis engineers meldy exhaustive meetings with
the people from Mondex, during which they triedrtagine all possible scenarios of
what could happen. As Praxis does for all its mtsjeit insisted that Mondex make
available not only its IT people but everyone whaould have any involvement with

the product—salespeople, accountants, senior mes)ael perhaps even the CEO.
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"We focus very hard on identifying all stakeholdeeserybody that cares," says
Roderick Chapman, a principal engineer at Praxis.

6. To make sure Praxis was on target with the sységuirements, it devisexd
prototype program that simulated the graphicalrfate of the proposed system. This
prototype had no real system underlying it; datd esmmands entered through the
interface served only to check the requirementfadty Praxis made no further use of
the prototype—the real graphical interface woulddaweloped later, using much
more rigorousmethods. In following this approach, Praxis wamplying with an
edict from Frederick P. Brooks's 1975 classic study affvgare development, The
Mythical Man-Month: Essays on Software Engineeridddison-Wesley, 2nd
edition, 1995):

7. In most projects, the first system built is haresable. It may be too slow,
too big, awkward to use, or all three. There isaiternative but to start again,
smarting but smarter and build a redesigned versiowhich these problems are

solved. The discardnd redesigmay be done in one lump, or it may be done piece-

by-piece. But all large-system experience showsithell be done....

Hence plan to throw one away; you will, anyhow.

8. Once Praxis's engineers had a general idea af thle system would do,
they began to describe it in great detail, in paged pages of specifications. For
example, if a requirement said that every usetisraon the system should produce
an audit report, then the corresponding speciboatvould flesh out what data should
be logged, how the information should be formatted| so on.

9. This is the first math-intensive phase, becdhsespecifications are written
mostly in a special language called Z (pronountedBritish way: "zed"). It's not a
programming language—it doesn't tell a computer howo something—»but it is a
formal specification language that expresses nstinrways that can be subjected

proof. Its purpose is simple: to detect ambiguitsl inconsistencies his forces

engineers to resolve the problems right then aacethoefore the problems are built

into the system.
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10. Z, which was principally designed at the Unsitgrof Oxford, in England,
in the late 1970s and early 1980s, is based othsety and predicate logic. Once
translated into Z, a program's validity can be eesd by eye or put through
theorem-proving software tools. The goal is to dpa@s as soon as possible.

11. The process is time-consumiriigr the Mondex project, spec-writing took

nearly a year, or about 25 percent of the entikeld@ment process. That was a long

time to go without producing anything that lookkelia_payoff concedesAndrew

Calvert, Mondex's information technology liaisofor the project. "Senior

management would say: 'We are 20 percent intoribjegt and we're getting nothing.
Why aren't we seeing code? Why aren't we seeindemgntation?' " he recalls. "I

had to explain that we were investing much more thsual in the initial analysis,

and that we wouldn't see anything until 50 percehtthe way through." For

comparison, in most projects, programmers statingricode before the quarter-way
mark.

12. Only after Praxis's engineers are sure thay tiese logically correct
specifications written in Z do they start turnirge tstatements into actual computer
code. The programming language they used in thsg,cealled Spark, was also
selected for its_precisiorspark, based on Ada, a programming language créate
the 1970s and backed by the U.S. Department ofri3efevas designed by Praxis to
eliminate all expressions, functions, and notations that mmalke a program behave

unpredictably.

13. By contrast, many common programming languagésr from ambiguity.
Take, for example, the programming language C hadekpression "i++ * i++," in
which "*" denotes a multiplication and "++" mearmuyshould incremerthe variable
“I" by 1. It's not an expression a programmer wondamally use; yet it serves to
illustrate the problem. Suppose "iI" equals 7. V¢h#te value of the expression?
Answer: it is not possible to know. Different comaps—the special programs that
transform source code into instructions that miowopssors can understand—would
interpret the expression in different ways. Someildao the multiplication before

incrementing either "i," giving 49 as the answeth&s would increment the first "i"
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only and then do the multiplication, giving 56 &® tanswer. Yet others would do
unexpected things.

14. Such a problem could not happen in Spark, Begsis's Chapman, because
all such ambiguous cases were considered—and aliedr-when the language was
created. Coding with Spark thus helps Praxis aehreduced bug rates. In fact, once
Spark code has been written, Chapman says, ithleasncannyendency to work the
first time, just as you wanted. "Our defect ratehwGpark is at least 10 times,
sometimes 100 times lower than those created itk d&anguages,” he says.

15. Peter Amey explains that the two-step trargiatifrom English to Z and
from Z to Spark—Ilets engineers keep everything indn"You can't reason across
the semantic gap between English and code," he '4aysthe gap from English to an
unambiguous mathematical language is smaller, #igap from that language to
code."

16. What's more, Spark lets engineers analyze icepeoperties of a
program—the way data flows through the programfgalbies, for example—without
actually having to compile and run it. Such a teghe, called static analysis, often
lets them prevent two serious software errors: gusininitialized variables, which
may inject_spuriousalues into the program, and allocating data toesnory area
that is too small, a problem known as buffer owevtl

17. In practice, though, not everything can be thubugh the mathematical
wringer. Problems with the way different modules exchadgt, for instance, by
and large have to be solved by the old-fashionegt W@ thinking. Nor can Praxis
completely eliminate classic trial-and-error tegtim which the programmers try to
simulate every situation the software is likelyctmfront

18. But what Praxis does do is make such simulailast resort, instead of the
main line of defense against bugs. (As famed coempsitientist Edsger Dijkstra
wrote, "Program testing can be used to show theepiee of bugs, but never to show
their absence!") For the Mondex project, such ngstook up 34 percent of the

contract time. That's in the lower end of the usire, which typically ranges from
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30 to 90 percent. Reduced efforts on testing meme [savings that go a long way
toward balancing the extra time spent on the irgnealysis.

19. The system went live in 1999. Though it costengp front, the contract
called for Praxis to fix for free any problem—th&t any deviationfrom the
specification—that came up in the first year of rgpien, a guarantee rarely offered
in the world of contract software. That first yegust four defects triggerethe
clause. According to Chapman, three of the probleer® so trivial that they took no
more than a few hours to correct. Only one wastfanally significant; it took two
days to fix. With about 100 000 lines of code, ‘than average of 0.04 faults per
1000 lines. Fault rates for projects not using frmethods, by some estimates, can
vary from 2 to 10 per 1000 lines of code, and samex more.

20. For Mondex, fewer bugs meant saving money. €alestimates that
Mondex will spend 20 to 25 percent less than thenna maintenance costs over the
lifetime of the project.

Task 9.Are the following statements true or félse

1.Mondex card let its customers make all bank @etmsns and kept track of
all money received by the cardholder. 2. A ceddificn authority should be secure
enough not to assume mass forgery of cards. 3.088 as Praxis made prototype
program they checked it at work involving everyomko cared. 4. The prototype
program turned out to be too slow, too big and aakward. 5. Z language was
invented by Praxis to detect bugs in the prograriaving done 25 per cent of work
Praxis could show the first line of code. 7. Progmang language Spark was
developed by Praxis to make sure that the programldvnot generate anything
unpredictable. 8. C is as reliable as Spark. %i®&dso simulated different situations
which can arise with the program. 10. Praxis gavarantee to fix any problem for
free which is unusual thing in software writing Iness.

Task 10Give definitions to the following words and phragesn the third part.

1) an embedded chip 8) compilers
2) legitimate applications 9) source code
3) certification authority 10) bug rates
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4) static analysis 11) formal methods

5) prototype program 15) buffer overflow
6) graphical interface 16) initial analysis
7) specifications 17) trial-and-error testing

Task 11.Can you derive the meaning of the underlined winas the text?
Task 12Choose the best variant of the word or phrase &mhesentence.
1. The company acquired a new business and turnetbiits ....
a) certification b) subsidiary ¢) mediocrity
2. Before writing a program you get ... from the supgoviof your group.
a) specifications b) authority C) liaison
3. To avoid ... you should consider what data is magticant to allocate in the
memory.
a) static analysis b) validity c) buffer overflow
4. Formal specification language allows you to expredgons without any ....
a) precision b) increment C) ambiguities
5. During ... the programmers try to simulate everyatitin the software may
confront.
a) trial-and-error testing b) quality control c) initial analysis
Task 13In groups comprise the review of this part. Reaaitaloud and elicit the
best one.
Task 14 Translate paragraphs 17 and 18.
Discussion matter.
Prepare a short report on how you do or have doogrgamming. Describe the
programming languages you have used, the procedm®gramming, etc.
Revision Section.
Task 1.Read part IV of "The Exterminators”.
v
Formal methods were relatively new when Praxigedlamnsing them, and after
some ups and downs, they have recently been gajmopglarity. Among their

leading proponents are John Rushby at SRI Intemati Menlo Park, Calif.;
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Constance Heitmeyer, at the U.S. Naval Researclorbtdry's Center for High
Assurance Computer Systems, Washington, D.C.; GanadBowen at London South
Bank University; the developers of Z at the Uniwgrsof Oxford and other
institutions; and the supporters of other spedificelanguages, such as B, VDM,
Larch, Specware, and Promela.

In recent years, even Microsoft has used formalhods, applying them to
develop small applications, such as a bug-findingl used in-house and also a
theorem-proving "driver verifier," which makes sutlevice drivers run properly
under Windows.

But still, the perceived difficulty of formal toolsepels the rank-and-file
programmer. After all, coders don't want to solegid¢al problems with the help of
set theory and predicate logic. They want to, wade. "Few people, even among
those who complete computer science degrees, dledsk those branches of pure
mathematics," says Bernard Cohen, a professoraemdépartment of computing at
City University, in London.

In every other branch of engineering, he insistactitioners master difficult
mathematical notations. "Ask any professional eeginif he could do the job
without math, and you'll get a very rude reply,"n€n says. But in programming, he
adds, the emphasis has often been to ship it atlieleustomer find the bugs.

Until formal methods become easier to use, Cohgs, $&raxis and companies
like it will continue to rely on clients' "self-sdtion"—only those users who are
highly motivated to get rock-solid software willdiea path to their door. Those that
need software to handle functions critical to lifenb, national security, or the
survival of a company will self-select; so will g®that are contractually obligated to
meet software requirements set by some regulab@t'sithe case with many military
contractors that now need to demonstrate their afséormal methodologies to
government purchasers; the same goes for finanogtitutions. Mondex, for
instance, required the approval of the Bank of &ngd) in London, and formal

methods were part of that approval.
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Yet even if regulators were omnipresent, not adlopgms would be amenable
to formal methods, at least not to those that awelable now. First, there is the
problem of scaling. The largest system Praxis ha&s built had 200 000 lines of
code. For comparison, Microsoft Windows XP has adod0 million, and some
Linux versions have more than 200 million. And thatothing compared with the
monster programs that process tax returns for tig& lhternal Revenue Service or
manage a large telecom company's infrastructureh Systems can total hundreds of
millions of lines of code.

What does Praxis say about that? "The simple aniswae've never gone that
big," says Chapman. "We believe these methods dhscidile, but we have no
evidence that they won't or that they will." So wtia client approaches Praxis with
a really big project? Would the company handleTi?e key weapon is abstraction,"
he says. "If you can build abstractions well enqugbu should be able to break
things down into bits you can handle." That maxindgs every other discipline in
engineering, not least the design of computer hardwVhy not apply it to software,
too?

Bugproof Code

By:

Praxis High Integrity Systems uses mathematical log to check that its programs are free
from bugs. You can get the gist of how the compangloes that by following this simple
example.

Suppose a Praxis programmer needs a piece of code add two numbers, a and b, and
multiply that sum by a third number, c. The first thing to do is to describe that calculation
using Z, a formal specification language that spedlout the program's logic. In the language of
Z, that simple operation looks like this:

Calculation : Number Number Number Number

"a, b, c: Number *

Calculation (a, b,c)=(a+b) *c

Next, the programmer converts this Z specificationinto Spark, a programming language
created by Praxis. To allow the programmer to moreeasily spot bugs, Spark code has two

parts. The first part is essentially a refinement bthe Z specification:

function Calculation(A, B, C : in Number) return Number;
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—+#return (A+B)*C

The second part of the Spark code is the executablgortion that effectively makes the
calculation. But note that the second part contains bug: the expression (A + B) * C is
mistakenly written as (A + B * C):

function Calculation(A, B, C : in Number) return Number

is

begin

return (A + B * C);

end Calculation;

The Praxis programmer would catch the bug by verifyjng—either by eye or through the use
of special verification software—that the first pat of the Spark code doesn't match the second
part. The verification software also checks a numlreof other conditions to make sure the
calculation won't cause errors, like a memory buffeoverflow or a division by zero.

The program discussed in this example is extremelgimple, with just a few lines of code, so
any programmer could easily spot the bug without tb help of mathematical methods. But
Praxis constructs programs with tens of thousandsfdines of code containing complex logical
operations, and in such cases Z and Spark are inwable tools for spotting—and killing—
bugs.

—P.E.R.

Task 2.Write a review to this part.

Module 1IV.

Grammar: Modal verbs.
Reading: How to give an academic talk.
Language Skills: Expressing opinion.

Discussion:Analyzing friends’ experience.

Grammar.
Auxiliary Use Present/Future Past
Polite request May | borrow your
May pen?

Formal permission| You may leave the

(be allowed to) room.
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Less than 50%
certainty

-Where is John?
- He may be at the
library.

He may have been

at the library.

Less than 50%

-Where is John?

He might have bee

n

Might certainty - He might be at theat the library.
library.
Polite request Might | borrow
your pen?
Ability/possibility | | can run fast. | couldn’t run fast
(be able to) when | was a boy,
Can but | can now.
Informal You can use my car
permission tomorrow
Informal polite Can | borrow your
request pen?
Impossibility That can't be true! | That can’t have
(negative) been true!
Past ability | could run fast
when | was a child.,
Could Polite request Could you help

me?
Suggestion - I need helpin | You could have
maths. talked to your

- You could talk to

your teacher.

teacher.

Less than 50% - Where is John? | He could have bee
certainty - He could be at | at home.

home.
Impossibility That couldn’t be That couldn’t hav
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(negative)

true!

been true!

Strong necessity

| must go to class | had to go to class

Must today. today.
Prohibition You mustn’t open
(negative) that door.
95% certainty Mary isn't in class, Mary must have
she must be sick. | been sick
yesterday.
Advisability | should study | should have
Should tonight. studied last night.
90% certainty She should do wellShe should have
on the test. done well on the
(future) test.
Advisability | ought to study | ought to have
Ought to tonight. studied last night.
90% certainty She ought to do | She ought to have
well on the test. done well on the
(future) test.
Be able to Ability | am able to help || was able to help
you. | will be able | him.
to help you.
Be to Strong expectation| You are to be herérou were to be
at 9.00. here at 9.00.
Necessity | have to go to claskhad to go to class
Have to today. yesterday.
Lack of necessity | don’t have to go| | didn’t have to go
to class today. class yesterday.
Need Necessity | need to pass my| | needed to pass m

project tomorrow.

y

project yesterday.
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Needn't Lack of necessity | needn’t pass my | didn’t need to

project tomorrow. | pass my project
yesterday.

Have got to Necessity | have got to go ta | had to go to class
class today. yesterday.

Had better Advisability You had better be
on time, or we will
leave without you.

Be supposed to Expectation Class is supposed Class was supposed
to begin at 10. to begin at 10.

Task 1.Translate the following sentences into Russian

1.Law-makers should not be law-breakers. 2. Memat&o be measured by
inches. 3. The technique of taking Raman spectraatdbe made the subject of
detailed discussion. 4. In a conceptual analysesraed only examine the parts. 5.
Systems must handle future as well as presentiéy Were not allowed to carry out
the experiment. 7. The program or the databaserumdsave to be changed. 8. It
may take you twelve hours reading to produce ail@dtually honest article of a
thousand words.

Task 2.Translate the text identifying the modals and tleguivalents
The plan for implementation.

Planning for the implementation of research resshiould begin when research
itself begins; it should not wait until the resulise obtained. Specifically, the
technical abilities of those who will use the résw@nd the facilities at their disposal
should be taken into account in determining thenf@and nature of the research
results which should be sought. It would be foolishexpect a clerk to solve an
equation requiring the calculus of variations; anograph or a table may be
necessary. But a monograph or a table may be alpetvide only very approximate
solutions to equations. An approximation whichsed, however, will produce better
results than an exact solution which is ignoredoider to assure that the research

results are carried out as intended, it is necgdsadevelop a detailed plan for their
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implementation. This need is generally acknowledgbdre the action ultimately to
be taken is to be performed by a computer. In saickituation the researcher
recognizes his responsibility for developing a paog for the computer. What is not
so well recognized is that almost as detailed agnam is required for human
operators. It is necessary to specify exactly véhtmido what, when they are to do it
and how. The “who” and “when” can normally be shoam a flow chart which
indicates the way that the relevant operations tarée conducted. The “what”
requires detailed instructions in terms of operatiothat can be performed by the
kinds of people involved.
Task 3.Use a modal or similar expression

1. It looks like rain. We (shut)... the windows. 2rdturned a book to the
library yesterday. It was two weeks overdue, spalyj... a fine of $1.40. | (return)
... the book when it was due. 3. Neither of us knake way to their house. We
(take) ... a map with us or we’ll probably get Ia&t.You (not tell) ... Jack about the
party. It's a surprise birthday party fro him. &. the USA elementary education is
compulsory. All children (attend) ... six years oémlentary school. 6. There was a
long line in front of the theatre. We (wait) ... alst@n hour to buy tickets. 7. It's not
like Tony to be late. He (be) ... here an hour ageope nothing bad happened. 8.
Jane’s looking at the test paper the teacher @istmed. She’s smiling. She (pass) ...
the test. 9. - The phone is ringing again. Let's amswer it. Just let it ring. - No, we
(answer) ... it. It (be) ... important. 10. (Cash)... ytbis check for me?

Reading.
“The brain starts working the moment you are born
and never stops until you stand and speak in pubjlic

What does the author of this quotation mean byetlasds? What do you feel
speaking in public?
Task 1.In groups talk about the main advice for speakingublic and compare
your ideas with the ideas of the other group
Task 2.Read the following text and see what you haverritioeed. Are the rules

useful? Do you think any of them are not useful2li@icult to follow?
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How to Give an Academic Talk:
Changing the Culture of Public Speaking
in the Humanities

Paul N. Edwards
School of Information
University of Michigan

1) Talk rather than read. Written academic language is too complex and too
awkward for reading aloud. Just talk — it's eatdeunderstand, and it allows you to
make genuine contact with your audience. Furthesmibrultimately helps you to
think more clearly, by forcing you to communicatauy points in ordinary terms.

2) Stand up unless you're literally forced to sit People can see you better.
Standing also puts you in a dominant position. Thas/ sound politically incorrect,
but it's not. Remember, you're the focus. The anedievants you to be in charge.
Listeners need your help to maintain their attentio

3) Move around, rather than standing still. It's easier to keep focused on
someone who's moving than on a motionless talkeewgh(Hand gestures are good,
too.) It's possible to overdo this one, thouglyofi jump around like a pop star you'll
distract people from the content of the talk. Synphlking back and forth from one
side of the room to the other every three or foumutes is probably enough.

4) Vary the pitch of your voice. Monotones are sleep-inducing. Many people
don't realize they do this. Get a trusted friendateague to listen to your delivery
and give you honest feedback. (This is an imponpainiciple in itself!) Even better,
tape or videotape yourself and check out how yamndgo

5) Speak loudly and clearly, facing the audienceBe careful, especially when
using visual aids,that you continue to face theienwmk when you speak. An
iImportant element of vocal technique is to focugtmbottom (the deepest pitch) of
your vocal range, which is its loudest and moshautative tone. (This can be
especially important for women.) Speak from the got the throat. Breathe deeply
—it's necessary for volume, and will also help keep your mind clear.

Tip: here are two effective vocal "special effectsrstiwhen you come to a

key phrase that you want people to remember, rapedecond, pause for a
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few seconds at several points in your talk; thisaks the monotony of a

continuous flow of speech. It also gives you a cleao sip some water.

6) Make eye contact with the audiencelf this is anxiety-inducing, at least
pretend to do so by casting your gaze toward tluk laad sides of the room. Be
careful not to ignore one side of the audience. Wipeakers "side" unconsciously,
looking always to the left or to the right half, @nly to the front or the back, of the
room.

7) Focus on main arguments Especially in a conference situation, where
talks are short and yours is one of many, your ena# is not going to remember
details. In such a situation, less is more. Giantlshort, striking "punch lines" that
they'll remember. They can always read your writkemk later, but if you don't get
them interested and show them why it's importdnsty tvon't want to.

8) Use visual aids This is one of the most important principles 6f At a
minimum have an outline of your talk. Some peomens ti think they are giving
everything away by showing people what they're gamsay before they've said it.
But the effect of a good talk outline is exactl tbpposite: it makes your audience
want to hear the details. At the same time, it $idhem understand the structure of
your thinking.

Slidesshould be extremely concise and visually unclattelSlides are maps,

not territories; they are tracking devices thatdeth you and your audience

follow the flow of the talk. So they must not beeofilled. 6 lines of text per
slide is good; 9 lines is a lot; 12 lines is prattych unreadable. If you need
more space, use more slides.

Pictures, graphs, and other imagase especially helpful (if they are related to

your topic!) People are visual creatures. The dlaiga that a picture is worth a

thousand words is especially apropos in the comteattalk.

Always choose white or light-colored slide backgms To see dark slides,

you'll have to turn off the lights. This will makehard for you to see your

notes, and will also tend to put your audience lees Really. If at all
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possible, do NOT turn off room lights or close womdshades! Light-colored

slides can usually be read with lights on.

Don't talk to the screenf you do, not only will the audience be lookiat

your back, but also they'll be unable to hear yave a paper version of your

outline in front of you; speak from that, ratheanhfrom the one on the screen.

This takes practice.

About Powerpoint:

Microsoft Powerpoint — now standard issue in many presentation settgs
can be a great tool, not least because its defaglentation formats encourage
brevity.

But beware: Powerpoint's fades, transitions, bamkagpls, sound effects, and so
on can be a real pitfall. Preparing glitzy preseots can be a serious time sink for
you. Worse, they can give your audience the impyasthat you care more about
surface than substance. My recommendation: choas#les light-colored
backgrounds with relatively dark type, and limi¢ thse of special effects.

If you haven't completely mastered the softwarey'tdase it. Nothing irritates
an audience more than watching somebody fiddle &itobomputer. Since they
introduce many possible points of failure, Murphyesv applies in spades to
computerized presentations. Something can, andllysi@es, go wrong with the
computer, the projector, the software, the conmectibles, or your presentation
itself. One of my worst experiences as a presdmppened the day my hard disk
crashed, permanently, on slide number 3 of a one-tadk.

What | learned from that: if you insist on usingc@mputer, bring backup.
That's backup, backup, backup. There is no more lpasciple of operating in a
high-tech environment. Bring printed notes or o@d. Have a copy of your
presentation on a CD- ROM, a USB key, or some dibrenat that most computers
will accept. Even better, print transparencies &#l.Winally, always be mentally
prepared to deliver your talk without the slidesstjin case.

9) Finish your talk within the time limit . Don't diss your audience by running

overtime. Never go on longer than 45 minutes — npestple’'s maximum attention
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span. If you exceed this limit, you'll lose themthé crucial point, namely your
conclusion.

In conference settings, exceeding your time limialiso incredibly rude, since
it cuts into other speakers' allotted time andha discussion period. Don't rely on
panel chairs to enforce time limits; do it yourséfbu can make real enemies by
insisting on continuing after your time is up — matbody has ever been criticized
for finishing two minutes early.

Timingis also crucial. Nothing is more embarrassing +ith you and your

audience — than getting only halfway through yalk before hitting the time

limit. The only way to be sure you time things tigh to rehearse your talk.

Timing is a complicated, learned skill that reqgsir@ lot of practice — so

practice where it's easy, i.e. at home.

You are (or are becoming) a professional preser8er.invest in a watch
especially for this purpose. Some digital watchagehcountdown timers. These are
better than ordinary watches because you don't teaperform mental math to know
how much time remains. But they only work if (auy@member to use the timer, (b)
the umbers are large and well-lit, so you can teath while talking, and (c) you're
paying attention, so you can turn off the timerdoefit begins to beep. An analog
watch with large, easy-to-read hands can be alasgbod.

Tip: If you use Powerpoint or some other presentai@tem, you can develop

a good sense of timing by always using the sange $brmat. After you've

given a few talks with the same format, you'll knalout how long it takes

you to talk through each slide, and you can gabgddngth of your talk this
way (at least roughly).

Another tip: Say you have 20 minutes to talk. When you're aedieg, mark

your notes at the 5, 10, and 15 minute points, raaglbe also the 18-minute

point as well. This way you won't be caught by sisgif you start to run
overtime.

My last tip on timing: until you've really mastered presentations, negeer

improvise in front of an audience. This doesn't mgau can't interrupt
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yourself to tell a joke or a story, or digress afftmm the main thread — those

can be important techniques for maintaining attentWhat it does mean is

that when you're rehearsing, you must rehearsee tttosgs as well, because
they take time. If you haven't practiced, you wambw how long they take.

Like a professional comedian or actor, you needetwearse everything you

plan to do.

10) Summarize your talk at the beginning and again athe end "Tell 'em
what you're gonna tell 'em; tell ‘'em; and tell "sinat you told 'em": this ancient
principle still holds. Following this rule helps yoaudience get your main points.
Even more important, it helps them remember whatsaid, which is, after all, what
you're there for.

11) Notice your audience and respond to its need#f people seem to be
falling asleep or getting restless or distracté@, problem may not be you. Is the
room too hot or too cold? Is it too dark, or toasy@ Can people see you? Is the
microphone on? Is something outside the room distiga people? Don't hesitate to
stop talking in order to solve these problems.

Alternatively, you may have gone on too long, ouymay need to speak
louder. Whatever the case, notice what's happeantguse it as feedback. If you
can't figure out why your audience is respondingriyp ask somebody later and fix
the problem next time.

If you're not sure whether people can see or lasrsomeone in the back row
directly. (This is also a good technique for settup initial communication with your
audience. It makes listeners feel included, and pati in touch with them as human
beings.)

Tip: NEVER let someone else take control of room coomst Many

audiences — thinking they're being helpful — resxtslide or computer

projectors by jumping up to turn off lights and sgowindow shades. Unless
this is truly necessary, avoid it at all costs,eesqly at conferences, which
often take place in exceedingly dim rooms. Takingarge of the talk

environment is part of your job as a speaker.
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12) Emulate excellent speakersPerhaps the best way to become an excellent
speaker yourself is to watch really good, experdngpeakers and model your talks
on theirs. Notice not just what they say, but wthaty do: how they move, how they
use their voices, how they look at the audiencey hbey handle timing and
guestions. If you find an excellent model and wbakd to emulate that person, you
can't go wrong.

Can you remember what you have done wrong acaogtditthis advice?

Task 3.Look again at the principles and summarize themteat using modal verbs

Task 4.Analyze the example presentations from the pointent of effectiveness of

visual aids
Language Skills.
Expressing Opinion.
| think (that) ... If you ask me...
I'd say that ... As | see ...
| believe (that ... The point is ...
In my opinion To my mind

You know what | mean, | mean that...

I'd just like to say that ... I'd like to point out that ...

Agreement. Disagreement.
| (quite) agree (with you). Yes, that’s true but
| think so too. I’m not sure | quite agree ...
Exactly. Yes, you have a point here, but ...
Quite so. | see what you mean, but ...
| couldn’t agree more. | can’t agree with yoarth
That’s just what | think. You can’t be serious!

Task 1.Analyze the example presentations and express gqmaion. What would
you have done differently?
Task 2.Study the situation and say what the speaker shwald done the other way
The speaker approaches the head of the room and diiwn at the table.
(You can't see him/her through the heads in front you.) S/he begins to read from
57



a paper, speaking in a soft monotone. (You can Hardear. Soon you're nodding
off.) Sentences are long, complex, and filled wjdrgon. The speaker emphasizes
complicated details. (You rapidly lose the threafdthe talk.) With five minutes left
in the session, the speaker suddenly looks at l@sAvatch. S/he announces — in
apparent surprise — that s/he'll have to omit theost important points because
time is running out. S/he shuffles papers, becomifigstered and confused. (You
do too, if you're still awake.) S/he drones on. t&én minutes after the scheduled
end of the talk, the host reminds the speaker toigh for the third time. The
speaker trails off inconclusively and asks for quess. (Thin, polite applause
finally rouses you from dreamland.)
Task 3.Effectiveness of your talk also depends on thelbudaay you choose to give
it. Read the following sentences and divide theam‘“gffective” and “not effective”
l. “A procurement of this type is unprecedented inghement industry.”
“It's rare to see a purchase like this in the garmedustry.”
lI.  “Please let me know if there is any further infotima you need.”
“Please feel free to contact me by phone or e-thgdu have any questions
or require any further assistance in the near éutur
lll.  “Profitability is estimated to decline in the ndiscal year.”
“Sales are estimated to fall by 33% in the nextmiénths. That's a $2.3
million loss.”
IV. “Our upcoming ad campaign will feature three 24 Billboards.”
“Our upcoming ad campaign will feature three 24X Billboards — each
billboard is the size of a double-decker bus.”
V.  “This group is bound to realize the implicationgtwt policy.”
“I'm sure you all realize the implications of tipslicy.”
Can you devise rules for the right vocabulary?
Task 4. Work in pairs and read one of the texts below. Tie#ryour partner what

you have read. Choose the most important advica roth texts.

First 90 seconds.

58



It's vital that the first moments of your preseidat grab your audience’s
attention. Not only does a great introduction pdevan overview of what will be
discussed, but it should also convince the audi¢hat your presentation will be
relevant. So how can you prepare an introductiatiglexciting and intriguing? Read
on!

1. Ask a Question
Ask either a rhetorical question or one that seefesponse from the audience. If you
want the audience to respond, make it easy for tieaho so. Ask a question that can
be answered with a yes or no, or call for a showanids. For example, "How many
of you are tired of unproductive and inefficientetings?"

2. State a Fact
Begin with a fact or statistic that supports theidaef your presentation. For
example, if your topic is the importance of mee@fficiency you could use a
statistic such as, "Most professionals attenda tt61.8 meetings per month and
research indicates that over 50 percent of thigimgeéme is wasted."

3. Tell a Joke
However, be sure that the joke is appropriatebli have any doubts, select another
joke or a different method. Also be sure that tilee|is relevant to your topic and the
speaking situation.

4. Tell a Relevant Story
Everyone loves a well-told story, especially a paet story that relates an
experience you had with some aspect of the topiglaiscussed. People are drawn
to hearing about the experiences of others, amgstprovide an opportunity for the
audience to get to know you.

5. Use a Quotation
With the help of the Internet, it's easy to findwote for just about any topic.

6. Make an Emphatic Statement
A powerful statement captures the attention of yadience and sets a dynamic tone
for your presentation. For example, "It's time &é control of your unproductive

meetings. Refuse to let them eat away at your bolitee any longer!"
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No matter which type of introduction you select kendt enthusiastic! If you're
interested in what you're saying, the audience \Wdlve a reason to be. And
remember to practice your introduction several singefore presentation day
because, as they say, you won'’t get a second cliameake a great first impression.

Body Language.

Its 3 pm on a Tuesday afternoon and you're deéfigeran important
presentation to one of your company's most prestgyclients.

Things get off to a good start, your audiovisualipment is working and
there's no need to refer to your notes; you knas/gpeech inside and out. You're a
little nervous but that's to be expected. Besiges, have your trusty podium to hide
behind between PowerPoint slides. You know it'sartgnt to connect with the
audience so as you go through your presentatiorgiamce at the picture on the back
wall every so often — a little trick you picked upto look like you're making eye
contact.

Ten minutes into your "awesome" presentation yduaaguestion and no one
responds. You look up from your PowerPoint show glacice around the room only
to see bobbing heads, glazed-over eyes and...heprésedent of the company has
dozed off. Oh no, it looks like instead of "knoakitem dead," you've knocked 'em
out!

The Real Challenge...

Unfortunately many people think that once they'sgaaized all the information they
need for a presentation, their work is over. Iditgareparing is only half the work.
The real work is holding people's interest longuggioto get your point across. You
can write the greatest speech in history but if gan't keep your audience's attention,
how will they ever know?

To ensure your message is received loud and deapaying attention to body
language — both your own and that of your audience.

Beat Boredom
You can greatly improve your presentations by synpalying attention to the

messages you send your audience with your bodyiégeg Are you standing in the
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same spot for the entire presentation? Is yourevibat and uninteresting? Or maybe
you aren't using any hand gestures to get youtt ponoss. All of these things can
make a presentation a little boring.
Celeste Sulliman, Assistant Professor, Communigatio UCCB, says one of the
keys to keeping your audience interested is makiyg contact with your entire
audience, not just one or two people. "This drdvesaudience into your presentation
and allows you to make an interpersonal conneettmthem."
Remember to move around! You don't have to do ¢erds, but do shift from one
area of the room to another periodically. You migldo try moving forward so
you're closer to your audience instead of hidingbahind your podium.
Don't speak in a monotone voice as if you're negityour speech word for word.
Sulliman suggests that you be enthusiastic andataomn Speak to your audience in a
conversational manner just as you would to som@oaebusiness meeting.

Decoding the Silent Signals
You can also improve your presentation by noti¢chrgymessages your audience
sends back to you through their own body langu@heck out their reactions to what
you're saying. Are people nodding their heads ne@gent or are they just nodding
off? If they look puzzled, stop and allow them &k guestions.
Watch for signals of boredom or misinterpretatifine they leaning toward you to
listen or are they sitting back with their armsdied? When members of your
audience are slouched back in their seats letheg eyes wander it usually means
they're uninterested in what you're saying. Buhdy're sitting back with their arms
folded across their chest, staring at you, they hreaye been offended by something
you've said. If you're paying close attention, y@an catch this and clarify your
statement without any negative feelings.
The best speakers make you feel as if they're baaimormal conversation — not
spewing out a memorized speech. So relax and reeretiése tips — they may just

help you avoid turning your presentation into napet
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Discussion matter.

Prepare a short start for the topic “Computeustes” and deliver it to the
group. Analyze your friends’ reports. Pay attenttonall principles studied in the

lesson. What do you think they should have donether way?

Module V.

Grammar: Non-finite forms of the verbs. Participle.
Language Skills: Describing the pictures and diagrams.
Reading: How Europe Missed The Transistor.

Discussion:ldentical Inventions

Grammar.

Participle.
Participles Voice

Active Passive

Participle | Planning Being planned
Participle Il - developed
Perfect Participle Having planned Having been planned
English language Russian language
1) npuyacrtue B GyHKIHH 1) npuyacTHbIii 060poT
onpeaeeHus
In the vicinity of the Pole there are BOmu3u ot mosroca ecTh JKUBOTHEIE,
animalsliving on the ice JKHBYIIIME HA JIB]Y.
The soldiewounded in the legwas CougaT, paHeHHbIH B HOTY, ObLI
brought to the hospital. OTIIPaBJICH B OOJIBHUILLY.
2) npuyacTue B QyHKIHA 2) neenpUYaCTHBI 000pOT
00CTOSITEILCTBA
Working at this problem, the scientists | Pagorast Hax 3Toli mpo0JieMoii, yaeHbIC
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have made interesting discoveries.
Having arrived at the site they
discovered many fragments of the
meteorite.

Being built in a modern style the house

looked very beautiful.

Having been subjected to all testghe

machine was accepted.

C/IeTIalli MHTEPECHBIE OTKPBITHSI.
IIpudsIB HA MeCcTO, OHU OOHAPYKUITH

MHOT'O OCKOJIKOB METCOpPHUTA.

Byay4n mocTpoeHHBIM B COBPEeMEHHOM
CTHJIE, 3TOT JIOM BBITJIS/ICT OYCHb
KPaCHUBBIM.

By/ay4u noiBepraHyThIM BCeM
MCIBITAHUSIM, CTAHOK OBLI ITPUHSIT.
(ITocne TOTO KaK CTaHOK IMOABEPICs

UCIIBITAHUSM. . .)

3) He3aBUCUMBIil MPUYACTHBIN 000pPOT

(Absolute Participle Construction)

3) HeT IKBUBAJIEHTA, MEPEBOAUTCS
NMPUIATOYHBIM 00CTOSATEIbCTBEHHBIM
HJIH CAMOCTOATEIbHBIM

NPEeAJ0KCHHEM

The motor being in good orde, we

could start at once.

It being dark, we could see nothing.

There being no buswe had to walk.

The professor spoke of the discoveries
sciencehis lectures being illustrated by
diagrams.

They were walking on agaiwith

Sherlock Holmes calmly smoking his

pipe.

Tak kak MOTOP OBbLJI B IOJTHOM
MOPSiAKe, Mbl CMOTJIM OTIIPABUTHCS
TOTYAC Ke€.

Tak kak ObLIO TEMHO, Mbl HUYETO HE
MOTJIH YBUJICTh.

Tak kak He ObL10 aBTO0YyCA, HaM
MNPUIILIOCH UATH MELIKOM.
INpodeccop roBopui1 00 OTKPHITHSIX B
HayKe, ¥ ero JeKIus WLIKCTPH-
poBaJIach IMArPAMMAMH.

Onu cHoBa 1w Brepen; Hlepaok

X0JIMC CIOKOMHO MOKYPHUBAJI CBOIO

TPYOKY.

4) 00BbeKTHBII MPUYACTHBIH 000POT

(Complex Obiject)

4) HeT IKBHBAJIEHTA; MEPEBOIUTCS

NPpUAATOYHBIM AOMOJHUTEC/IbHBIM
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npeio:KeHueM

In the next berth she could hdwar Ei1 Obu10 CIIBIIIIHO, KaK HA COCEIHEN
stepmother breathing heavily. TIOJIKE THAKeJIO0 ABIIIUT ee Mavyexa.

He had severdiottles of wine brought | EMy npunec/in HeCKOJIbKO 0YTHLIOK
BHHA.

He hadhis suit altered OH nepeaenajg KoctTioM (TOPyYHI KOMY-
TO IepeIesiaTh KOCTIOM).

Why don’t you haveyour hair waved? | Ilouemy BbI He cejiaeTe 3aBHBKY

B0JIOC?

5) cy0beKTHBII MPUYACTHBII 000POT Her 3xBHBajIeHTa; IEPEeBOAUTCS

(Complex Subiject) CJI0’KHONOTYMHEHHBIM TIPe/JI0KeHHEM

The horse was seerescending the hill | Buano 0b110, Kak Jomaab cnycKaaach
C X0JIMa.

They were heardalking together. CJBIIIHO OBLIO, KAK OHH 0ece0BaJIN.

Task 1.Translate the following sentences into Russiand fparticiples and name
their forms

1.In 2000, a small number of cases of childhoodtdeua, first reported by a
local physician, were blamed by residents on thengt radio-frequency fields
generated by the Vatican antennas. 2. ... the ardersmane transmitting at an
effective 600 kilowatts, represent not only a biigh the landscape and something of
a nuisance—hearing the Pope's voice picked up by front-door intercom is not
always appreciated—but also a possible health tthr8a The movement of these
charges, measured at 300 meters per second ialiheduses changes in the rock's
magnetic field that propagate to the surface. 4.htwever, there are charged
particles in the air, a current begins to flow,atiieg a voltage drop across the resistor
that registers with the voltmeter. 5. If the grousdull of positively charged holes, it
would attract electrons from the ionosphere, deingathe airborne electron
concentration over an area as much as 100 km medex and pulling the ionosphere

closer to Earth. 6. At the same time, they crea@tivare and hardware that will
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likely form a type of analog-to-digital converténrning signals emitted by the brain
into digital signals and vice versa. 7. Such areype, called static analysis, often
lets them prevent two serious software errors: gusininitialized variables, which
may inject spurious values into the program, amacating data to a memory area
that is too small, a problem known as buffer owarfl8. The window of opportunity
to recover the capital costs associated with sutting-edge process technology is
vanishingly small.
Task 2.Replace the subordinate clauses with participlestauttions

1.While Boris was driving , he saw an accidentAfler we had talked with
Michael, we felt much better. 3. When John arriadhe station, he saw the train
leave. 4. After he had left the house, he walketthéonearest metro station. 5. When |
looked out the window, | saw Mary coming. 6. As fiweshed our part of the work,
we were free to go home. 7. As Ann had had no tonerite us a letter, she sent a
telegram.
Task 3.Find the sentences with absolute participle corgtiomn and translate them

1.The first engines appeared in th& téntury and people began using them to
operate factories, irrigate land, supply watewoterts, etc. 2. The steam engine
having been invented in 1825, a self-propelledalehwas built. 3. The supply of
steam in the car lasting only 15 minutes, the Jethad to stop every 100 yards to
make more steam. 4. After the German engineer bll@ttl invented the gasoline
engine, the application of this engine in motosdaggan in many countries. 5. The
cars at that time were very small, the engine bplaged under the seat. 6. Motorists
had to carry a supply of fuel, because there wergenvice stations. 7. Brakes having
become more efficient, cars achieved greater nétial8. Cars with internal
combustion engines having appeared, the automiolilestry began developing
rapidly. 9. By 1960 the number of cars in the wdrédl reached 60 million, no other
industry having ever developed so quickly.
Task 4.Translate the text, paying attention to participtesl participle

constructions
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When considered dynamically, the biosphere appaarsarena of complex
interactions among the essential natural cyclesitofmajor constituents, with
continuous fluxes of these constituents enteriegoibsphere, or being released by it.
Once brought into being by evolution from an inarigaenvironment, the living
matter has profoundly altered the primitive lifelesarth, gradually changing the
composition of the atmosphere, the sea, and théayaps of the solid crust both on
land and under the ocean. Since then, if one wer@stribe a single objective to
evolution, it would be the perpetuation of life.iJ s the signal end which the entire
strategy of evolution is focused on, with evolutidividing the resources of any
location, including its input of energy, among amreincreasing number of different
kinds of users, which we recognize as plant anchanspecies.

Reading.
Read the text and find paragraphs where the fatigwhings are mentioned.
- What people are considered to have inventedithiéas transistors?
- Why were these devices similar?
- How did these devices differ?
- What was the historical background of those itosis?
- What happened after the device being patented?
- Who do you think is the real inventor of the dm#
How Europe Missed The Transistor
By: Michael Riordan

1. In late 1948, shortly after Bell Telephone Laiories had announced the
invention of the transistor, surprising reports &egoming in from Europe. Two
physicists from the German radar program, Herbeatak€ and Heinrich Welker,
claimed to have invented a strikingly similar semmductor device, which they called
the transistron, while working at a Westinghoudesgliary in Paris.

2. The resemblance between the two awkward comraptvas uncanny. In
fact, they were almost identical! Just like thealetionary Bell Labs device, dubbed
the point-contact transistor, the transistron featuwo closely spaced metal points

poking into the surface of a narrow germanium slivEhe news from Paris was
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particularly troubling at Bell Labs, for its initiattempts to manufacture such a

delicate gizmo were then running into severe diffies with noise, stability, and

uniformity.
3. So in May 1949, Bell Labs researcher Alan Holdeade a sortie to Paris

while visiting England, to snoop around the citgla®e the purported invention for
himself. ..."This PTT bunch in Paris seems verydy®o me," Holden candidly
admitted in his letter. "They have little groupsaith sorts of rat holes, farm houses,
cheese factories, and jails in the Paris suburbsy &re all young and eager." And
one of these small, aggressive research groupsd hug in a converted house in the
nearby village of Aulnay-sous-Bois, had appareatyne through spectacularly with
what might well be the invention of the century—eansconducting device that would
spawn a massive new global industry of incalculablee. Or had it?

4. As was true for the Bell Labs transistor, ineehby John Bardeen and
Walter H. Brattain in December 1947, the technoldtlggt led to the transistron

emerged from wartime research on semiconductor rrabe which were sorely

needed in radar receivets the European case, it was the German radgramothat

spawned the invention. Both Mataré and Welker mlagricial roles in this crash
R&D program, working at different ends of the warr country.

5. Mataré, who shared his remembrances from hisehonMalibu, Calif.,
joined the German research effort in September 1RG9 as Hitler's mighty army

rumbled across Poland. Having received the equivabd a master's deqgree in

applied physics from Aachen Technical Universitg,degan doing radar research at

Telefunken AG's labs in Berlinlhere he developed techniques to suppress noise in

superheterodyne mixers, which convert the hightfeegqy radar signals rebounding
from radar targets into lower-frequency signald ten be manipulated more easily
in electronic circuits. Based on this research,lipbed in 1942, Mataré earned his
doctorate from the Technical University of Berlin.

6. At the time, German radar systems operated atheagths as short as half a
meter. But the systems could not work at shortevelengths, which would have

been better able to discern smaller targets, lileay aircraft. The problem was that
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the vacuum-tube diodes that rectified current i ¢arly radar receivers could not
function at the high frequencies involved. Theimdnsions—especially the gap
between the diode's anode and cathode—were to® targcppe with ultrashort, high-
frequency waves. As a possible substitute, Matagai experimenting on his own
with solid-state crystal rectifiers similar to theat's-whisker" detectors he had
tinkered with as a teenager...

7. Similar point-contact devices, especially thassde with silicon, could be
used as the rectifier required in the superheteredyixer circuit of a radar receiver,
which shifts the received frequencies down by ngxime input signal with the output
of an internal oscillator. Because the electricztiom of such a crystal rectifier is

confined to a very small, almost microscopic regoonthe semiconductor surface,

the device can rectify currents at relatively hitgguencies

8. Theoretical work by Walther Schottky at SiemA& in Munich, Germany,
and by Nevill F. Mott at the University of Bristah England, had given Mataré and
other radar researchers a much better understanfliwgat was happening beneath
the sharp metal point. When the point touched #maiconductor surface, excess
electrons quickly flowed into it, leaving behindhautral "barrier layer" less than a
micrometer deep in the material just underneathhts narrow zone then acted like
an asymmetric barrier to the further flow of eleas. They could jump the barrier
much more readily from the semiconductor surfaddaéometal point than vice versa,
in effect restricting current flow to one direction

9. As the war ground on, the leaders of the Bdyiired German radar
establishment urged the Luftwaffe to pursue reteamn systems operating at
wavelengths well below 50 centimeters—in what wev mall the microwave range.
They argued that such systems would be small entmghount in warplanes and
detect approaching enemy aircraft through denselsland fog.

10. But German military leaders, basking smuglytheir early victories,
ignored those pleas. Luftwaffe chief Hermann Garwgo had served as an open-
cockpit fighter pilot in World War |, adamantly beted that the intrinsic fighting
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abilities of his Aryan warriors made electronictgyss superfluous. "My pilots," he
bragged, "do not need a cinema on board!"
11. Everything changed after February 1943, howenvben a British Sterling

bomber downed over Rotterdam in the Netherlandsaled how far behind the

Allies Germany had fallen in radar technolo@oring ordered a thorough analysis of
the bomber's 9-cm radar system and recalled maaa th thousand scientists,
engineers, and technicians from the front in a eegp attempt to catch up. By
summer they had built a working prototype, buta@swnuch too late. Allied bombers,
aided by onboard radar systems that allowed pitotsperate even in foul weather,
were pulverizing German cities with increasing imiby

12. Mataré recalled the sudden urgency in an imervHe intensified his

previous R&D efforts on crystal rectifiers, pari@dy those made of silicon, which

seemed best suited for microwave receptttut the Allied bombing of Berlin was

making life exceedingly difficult for Telefunkensearchers. "I spent many hours in
subway stations during bomb attacks," he wrotenruapublished memoir. So in

January 1944, the company shifted much of its radsearch to Breslau in Silesia
(now Wroclaw, Poland). Mataré worked in an old cemvin nearby Leubus...

13. Germany's eastern front collapsed in Januaf$,18nd the Russian Army
was swiftly approaching Breslau. The Telefunken iab Leubus was hastily
abandoned, and all of Mataré's lab books and receste burned to keep them out
of enemy hands. The group attempted to reconstitsit®&D program in central
Germany, but the U.S. Army terminated this effoltew it swept through in April
1945, mercifully sending Mataré home to rejoinfaisily in nearby Kassel.

14. Mataré's future colleague Welker wasn't spdhed indignities of war,
either. Allied bombs destroyed his laboratory ndanich in October 1944. Early the
following year, this theoretical physicist, who ohg the 1930s had worked on the
guantum mechanics of electrons in metals, begacudeng about how to use
silicon and germanium to fabricate a solid-statgldrer...

15. In early 1945, Welker, who was mastering theofpurifying germanium,

recognized that the two semiconductors could bé tsenake what we now call a
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field-effect transistor. In fact, the device he hadnind was strikingly similar to one

that Shockley was to suggest at Bell Labs a fewth®later.

16. In this scheme, an electric field from a me@iake should penetrate into a
thin surface layer of a semiconductor strip benéathpping electrons loose from
their parent atoms to serve as current carriersvofage applied across the
semiconductor strip would induce a current througiCrucially, a varying voltage
on the metal plate would modulate the current thhothe strip. Thus, small input
signals would result in large output currents flogvthrough the strip. Or so Welker
figured.

17. But tests he performed in March 1945 revealeduch amplification. In
his logbook he recorded "only small effects," osdef magnitude less than what was
predicted by Schottky's theory. Shockley, Brattaingd their Bell Labs colleagues
attempted similar tests that very same spring, siithlarly disappointing results.

18. The failures soon led Bardeen to postulate eelnalea of "surface
states"—that free electrons were somehow huddlmghe semiconductor surface,
shielding out the field. This conjecture, and Basit follow-up experiments to
determine the physical nature of the surface stidgo their invention of the point-
contact transistor in December 1947—a month aftexy tdiscovered how to
overcome the shielding.

19. After his failures, Welker returned to reseanohgermanium and resumed
the theoretical studies of superconductivity he redctantly abandoned during the
war. In 1946, British and French intelligence agemtterrogated him about his
involvement in German radar. They subsequentlyredfdim an opportunity to work
in Paris in an R&D operation set up under the aiespof a Westinghouse subsidiary,
Compagnie des Freins et Signaux Westinghouse. Tmediate goal was to
manufacture germanium rectifiers for telecommumocet and military electronics.

20. While teaching in Aachen at his alma mater 946, Mataré was also
interviewed by agents. Fluent in French, he reckigesimilar offer. He eagerly
agreed to join the Paris effort, because doingarebein devastated, occupied

Germany was almost impossible.
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21. Then in their mid-thirties, the two German phbigts met in Paris and
began organizing their operation...
22. With the rectifiers finally in production byt&a1947, Welker resumed his

research on superconductivity, while Mataré begaaddress the curious interference

effects he had seen in germanium duodiodes dunegMar When he put the two

point contacts less than 100 mm apart, he agaiasamtally could get one of them to
influence the other. With a positive voltage on @oat, in fact, he could modulate
and even amplify the electrical signal at the dtMataré reckons he first recognized
this effect in early 1948 (perhaps a month or tWieraBardeen and Brattain's
breakthrough at Bell Labs). But it still happenedlysporadically.

23. On a hunch, he asked Welker to fashion largemgnium samples, from
which they could cut slivers of higher purity. Ugirthis higher-grade material,
Mataré finally got consistent amplification in Juh848, six months after Bardeen

and Brattain. Encouraged by this success, they gthdATT Secretary Eugéne

Thomas and invited him over for a demonstratiBat Thomas was apparently too

busy—or perhaps not interested enough—to come by.
24. About that time, Welker put aside his theosdtwgork and tried to analyze
what was going on just beneath the shiny germansumiace of Mataré's odd

contraption._In an undated, handwritten documeoiy m the archives of Munich's

Deutsches Museum, Welker speculated that one pounich he called the

"électrode de commande," or "control electrode"—umasicing stronq electric fields

in the germanium just beneath the other electraliexing the material's conductivity

there.

25. But Mataré was not buying that explanation,clvhiollowed the logic of
Welker's unsuccessful 1945 attempt at a semicoadaehplifier... Mataré argued
instead that the control electrode must be injggbiositive charges, called holes, into

the germanium. And perhaps by trickling along tleirgary between two crystal

grains, he guessed, they reached the other eleetrothny micrometers distant

There they would bolster the conductivity understilectrode and enhance the
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current through it. "Welker didn't really undersiamy measurements,” Mataré says.
"At the time he was too busy studying supercondiigt'...

26. But as the two men were debating the meritsth&ir competing
interpretations, surprising news arrived from asrthge Atlantic. In a 30 June press
conference, Bell Labs suddenly lifted its six-mowédil of secrecy and announced the
invention of the transistor by Bardeen, Brattamj &hockley. The breakthrough was
reported in The New York Times on 1 July and putdd in the 15 July issue of
Physical Review. Incredibly, the Bell Labs solidtst amplifier also had a pair of
closely spaced metal points prodding into a gerorarsurface.

27. Mataré soon learned Bardeen and Brattain'sapapbn of the curious

effects he had been observirgjectrons trapped on the germanium surface induce

shallow, positively charged layer just beneathHbles emitted by the control
electrode (which they had dubbed the "emitter'ydtaasily within this layer over to
the output electrode (or "collector"), markedly btwg the conductivity beneath it
and therefore the current flowing through it.

28. After the Bell Labs revelations, Mataré and kéelhad little difficulty
getting the PTT minister to visit their lab. Thomaged them to apply for a French
patent on their semiconductor triode; he also sstggethey call it by a slightly
different name: transistron. So the two physidmststily wrote up a patent disclosure
and passed it on to the Westinghouse lawyers.

29. On 13 August, the company submitted a patgpiication for a "Nouveau
systeme cristallin a plusieurs électrodes reéalisdas effets de [sic] relais
électroniques” to the Ministry of Industry and Cosroe. Its brief description of
what might be happening inside the germanium mdstigwed Welker's field-effect
interpretation but was probably influenced by Bardand Brattain's explanations.

30. By the May 1949 press conference, the two Gesntead the device in
limited production and were beginning to ship ufiisuse by the PTT as amplifiers
in the telephone system—initially in the line beémdParis and Limoges. Speaking to
the Paris press, Thomas compared these devicesadtium tubes and demonstrated

their use in radio receivers. Reporters hailed tthe physicists as "les peres du
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transistron” (the fathers of the transistron). THrench device "turns out...to be
superior to its American counterpart,” read a moreasured but still favorable

account in Toute la Radio, a technical journal.eTatter has a limited lifetime and

appears to be fairly unstable, whereas the existamgistrons do not show any sign

of fatigue."
31. According to Mataré, this superiority could &t¢ributed to the care they

employed in fabricating their devices. While ob&sgvhe process with microscopes,

the women working on the small assembly line wanéhsure current-voltage curves

for both metal points with oscilloscopes and fig fhoints rigidly on the germanium

with drops of epoxy after the curves matched theirdd characteristicsWwhen

Brattain and Shockley visited the Paris group i6Q Mataré showed them telephone
amplifiers made with his transistrons—which allowenh to place a call all the way
to Algiers. "That's quite something,” admitted Stleg a bit guardedly, Mataré
recalls half a century later.

32. But the French government and Westinghousedao capitalize on the
technical advantages in semiconductors that they thppeared to have. After
Hiroshima, nuclear physics had emerged as the dorhscientific discipline in the
public mind, and nuclear power was widely heraldesdthe wave of the future.
France became enchanted with pursuing the nucksaie ginbottled in the 1940s,
while ignorant of its promising transistron.

33. Mataré and Welker struggled on in Paris for taare years, but as support
for their operation waned during the early 1958eytstarted looking for jobs in their
native land...

34. What is arguably the most important invention tiee 20th century
remarkably occurred twice—and independently. Githensecrecy shrouding the Bell

Labs device, there is no possibility Mataré andR&ketould have been influenced by

knowledge of it before July 1948, when news of riolutionary invention became

widespread.And it seems clear from the still-sketchy histaticecord that they
indeed had a working, reliable amplifier by thatei
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35. This dual, nearly simultaneous breakthroughbmaattributed in part to the
tremendous wartime advances in purifying silicod,an particular, germanium. In

both cases, germanium played the crucial gatewlay far in the immediate postwar

years it could be refined much more easily and sithstantially higher purities than

silicon. Such high-purity semiconductor material was alisty essential for
fabricating the first transistors.

36. But the Bell Labs team had clear priority—andsuperior physical
understanding of how the electrons and holes wewarfg inside germanium. That
advantage proved critical to subsequent achieveanenth as Shockley's junction
transistor [see "The Lost History of the TransiStdEEE Spectrum, May 2004],
which was much easier to mass-produce with highbdity and uniformity. By the
mid-1950s, nobody was trying to make point-conteanisistors any longer, and the
industry was moving on to silicon.

37. A factor crucial to success in the nascent senductor industry was the
sustained innovation that flourished at Bell Labs—wll as at Texas Instruments
and Fairchild Semiconductor—Ileading to silicon siators and integrated circuits.
And that required extensive infrastructure, bothtemal and intellectual, to keep
these companies at the frontiers of this fast-ngpwvield. Such an infrastructure
already existed in the United States after World Waecause of its wartime radar
efforts. But France had no comparable infrastrectumd had to import talent from
occupied Germany, which could not exploit its owdar expertise until the 1950s.

38. In the absence of any such advantages, it madtable that Europe's

fledgling transistor would soon be eclipsed by othetter semiconductor devices

and eventually fade from memory

Task 1.Find in the text examples of different types ofipgnles. Translate them

correctly.

Task 2.Analyze the underlined sentences from the gramaigtaint of view

Task 3 What do these terms mean? What do you know #emut?
superheterodyne mixer, high-frequency radar signakcuum-tube diode,

solid-state crystal rectifier, microwave range, ig@sce, capacitance, rectifier,
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oscillator, germanium duodiode, interference, setate amplifier, impurity, field-
effect transistor, shielding, oscilloscope, currenitage curve, light-emitting diode,
integrated circuit.

Task 4.Match the synonyms

a) Crucial 1) experience

b) Candidly 2) from time to time
c) Remembrances 3) go beyond

d) Excess 4) huge

e) Occasionally 5) important

f) Boost 6) memories

g) Tremendous 7) openly

h) Nascent 8) increase

1) Expertise 9) appearing

Task 5.What parts of speech are these words? Divide th&m groups: verbs,
adverbs and nouns

Uniformity, remembrance, occasionally, resemblamaestily, purify, resume,
revelation, flourish, validate, purity, validity,pscification, ambiguity, variable,

maintenance, embed.

Language skills.

Describing the process, the picture and the diagram

Divide these groups of phrases into the categories:
1) introduction
2) describing the structure
3) describing the order
4) giving examples
5) expressing the result

6) making conclusions

a) to begin with... b)To sum up... C) such as...
to start with... To conclude... for instance...
firstly... secondly... Hence... like...
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I'd like to start with... Thereby... including...

d) Due to ... e) This diagram shows... f) It has...

As the result of... On this diagram you can see... It's divided into...
Bring about ... This table demonstrates... It consists of ...
Resultin ... This circle diagram illustrates ... Itis composed of...

In response to...
Task 1.These picture shows transistor laser. Read thenmdtion below the picture

and describe it in your own words

Current

e > RESONANT CAVITY

Aluminum-gallium-areon
Indium-gallium-phosphide

g 'ii;dlum‘ga!iurrrarsarliﬂe

7 l il Ealljumarsenine
il 'ilummum-gallmm-arsemﬂc

The semiconductor compounds we use in our tramdesser, gallium arsenide
and indium-gallium-phosphide, readily produce phstoln these materials, which
come from the IlI-V columns of the periodic tabteg maximum energy in the
valence band and the minimum energy in the conoludband occur at the same
value of electron momentum. These IlI-V compour@skaown as direct-band-gap
materials because an electron that has been exoiedhe conduction band can
easily fall back to the valence band through theamon of a photon (of little

momentum) whose energy matches the band-gap energy.

Photon emission is at the heart of every light-engt diode. The simplest of
semiconductor devices, a diode consists of twoitei® and a single junction, called
the p-n junction, between them. The p-n junctiopasates a region rich in
conduction-band electrons (n-type material) frone dhat is rich in valence-band

holes (p-type material). Applying a negative voiag the n-type side pushes the
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electrons across the junction into the region patgwal with holes. They recombine
and emit light.

The basic structure of our transistor laser carthoeight of as two back-to-back
diodes separated by a thin connecting layer, a lagse. Called a bipolar junction
transistor (BJT), it is one of two distinct famsief transistors, the other being field-

effect transistors.

Electrons that don't recombine with holes in thdl wethe base are swept into the
collector, which exhibits a current gain. The devitan be switched on and off

billions of times per second and produces bothcaptind electrical signals.

The BJT is a direct descendant of Bardeen andamattpoint-contact transistor and
Is so named because the main conduction channgelhagk electrons and holes to
carry the main electric current. It also sharesséume names for the three terminals
found on the point-contact transistor: emitter,ehad collector. Two p-n junctions

exist inside the BJT: the collector-base junctiod the base-emitter junction.

Discussion Matter.

Find information about identical inventions andaepo the group. Include a

picture or a diagram. Who do you think is a reakimtor?

What do you know about patent writing? Study tHeWing text and

summarize its content.

How to Write the Description

Below are some how to instructions and tips to hgdp you started writing the

description of your invention. When you are satidfwith the description you can

begin the_claims sectioof a patent application. Remember that the desoni@and

claims are the bulk of your written patent applmat
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When writing the description, use the following @rdunless you can describe your

invention better or more economically in anotheywihe order is:

title

technical field

background information and prior art

description of how your invention addresses a tieethproblem
list of figures

detailed description of your invention

one example of intended use

a sequence listing relevant

To begin, it might be helpful to just jot down Hrigotes and points to cover from
each of the above headings. As you polish yourrgesm into its final form, you

can use the outline suggested below.

Begin on a new page by stating the title of youremtion. Make it short,
precise and specific. For example, if your invemtis a compound, say "Carbon
tetrachoride" not "Compound". Avoid calling the @ntion after yourself or using the
words new or improved. Aim to give it a title tletn be found by people using a few
key words during a patent searching.

Then write a broad statement that gives the teahrfield related to your
invention.

Continue by offering background information thatopke will need to:
understand, search for, or examine, your invention.

Discuss the problems that inventors have facetismarea and how they have
attempted to solve them. This is often called gvthe prior art. Prior art is the
published body of knowledge that relates to yowenmtion. It is at this point that
applicants frequently quote previous similar paent

Then state in general terms how your invention emlene or several of these

problems. What you are trying to show is how yowention is new and different.
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6.

List the drawinggiving the figure number and a brief descriptidrmbat the
drawings illustrate. Remember to refer to drawindpgoughout the detailed
description and to use the same reference numbeeath element.

Describe your intellectual property in detail. Fam apparatus or product,
describe each part, how they fit together and Hoey tork together. For a process,
describe each step, what you start with, what yeedrio do to make the change, and
the end result. For a compound include the chenficcatula, the structure and the
process which could be used to make the compourmd: Yeed to make the
description fit all the possible alternatives thelate to your invention. If a part can
be made out of several different materials, say¥sa should aim to describe each
part in sufficient detail so that someone couldeodpce at least one version of your
invention.

Give an example of an intended use for your ineentiYou should also
include any warnings of commonly used in the figsldt would be necessary to avert
failure.

If relevant to your type of invention, provide tisequence listingpf your

compound. The sequence is part of the descriptiwhiga not included with any

drawings.

One of the best ways to understand how to writatar for your type of invention is

to take a look at already issued patents. VisitUs#TO onlineand do a searctor

patents issued for similar inventions to yours.

Module VI.

Grammar: Non-finite forms of the verbs. Gerund.

Language Skills: Subjunctive Mood.
Reading: Earthquake Alarm

Discussion:Present day techniques and technology for predictatural disasters.
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Grammar.

Gerund.
Gerunds Voice
Active Passive
Indefinite Gerund Planning Being planned
Perfect Gerund Having planned Having been planned

English language

Russian language

1) CaoxHblii repyHAuATbHBII 000pOT

B QYHKIUU MOAJIEKALIEr0

1) HeT SKBUBAJIEHTA; MEPEBOAUTCS

INPpUAATOYHBIM IPECAJI0KCHUEM

His being tired after his hard work is
quite natural.
Her having been absent at the lecture

IS easily explained.

To, yTo oH ycTaJ mocje TaKeJN0|
padoThI, BIIOJHE €CTECTBEHHO.
To, 4T0 OHA 0TCYTCTBOBAJIA HA

JeKIHUHU, JETKO O0BSICHUMO.

2) CI0KHBII repyHINAIbHBI 000pOT B

GyHKUMM 1O0NOJTHEHUSA

2) HeT IKBUBAJICHTA, NEPEBOIUTCS
NPUAATOYHBIM J0NOJHUTEIbHBIM

NPEeaAJ0KCHHEM

She knowof my living in town, but she
doesn’t knowof my having lived in the

countryside.

| heardof the bridge having been built.

Ona 3Haer, YTo A *KUBY B ropojie, HO
OHA HE 3HAET, YTO A1 KHJI B CEJbLCKOM
MECTHOCTH.

A ciblana, 4To0 MOCT yaKe TOCTPOEH.

3) C/10KHBIN TepyHIHATbHBI 000pPOT B

¢GyHkuMM onpenesieHUs

3) HeT IKBUBAJIEHTA, MEePEBOAUTCS
NPUAATOYHBIM ONpeeTuTeNbHbIM

NPEeAJI0KCHHEM

We understood the importancéthis

problem being solved practically.

The teacher put forward the idefour

MBI NOHSUIA BaXKHOCTh TOTO, YTOOBI 3TA
npoodsema ObljIa pelieHa
NMPAKTHYECKH.

[IpernonaBarenb BBIIBUHYIT UJICHO, YTOOBI
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speaking only English at our English

lessons.

MBI T'OBOPHJIA TOJBbKO MO-aHIJIMUCKH

Ha 3aHATUAX 11O aHI‘JII/IﬁCKOMy A3BIKY.

4) cJI0KHBIH FrepyHIHAJILHBIH 000pOT B

(GyHKIUM 00CTOATEIHLCTBA

4) HeT SKBUBAJIEHTA; EPEBOIUTCS
AeenpuyaACTHEM WJIHN NPUAATOYHBIM

00CTOATEIbCTBEHHBIM NMPEeAJI0KCHUEM

By listening attentively we at last
understood everything.

He leftwithout having seen the
manager.

After his having repaired the engine

we started.

Cayumasi BHUMATeJIbHO, Mbl, HAKOHEII,
TIOHSJIN BCE.

OH y1en, He NOBHAABIIMCH C
YIPABJISIIONIAM.

ITocjie TOro Kak OH MOYMHUJI

ABUT'AaTEC/Ib, MBI OTIIPABUJIMCH B ITYTh.

The verbs that are followed by gerunds

to account for

to aim at

to differ in

to insist on (upon)
to object to

to rely on (upon)
to result from

to succeed in

to accuse of

to depend on (upon)
to be fond of

to be interested in
to prevent from

to be responsible for
to result in

to think of

Make your sentences with these phrases.
Task 1 Translate the following sentences and defing#réof gerunds in them
1.Learning without thought is labour lost, tgatwithout learning is perilous.
(Confucius) 2. Seeing is believing. 3. Appetite esmvith eating. 4. Upon switching
off the current the pressure dropped. 5. Insteassioig chlorine, they took bromine.
6. They continued experimenting with the substaifice-rom here on, the theory
starts evaluating the various alternatives of aciio terms of the objectives. 8.
Having access to the code was symbolic. 9. It iglwehile thinking over the effects
| have just described. 10. Besides being usefgkeimeral interpolation technique, the
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procedure can be effectively used to approximagefitist coefficients of F. 11. The
new opportunities may make life on this planet maabre worth living. 12. They
couldn’t help seeing the importance of the proc&8sIn one’s search to understand
what happens in this particular case, one canrptldeng influenced by the history
of quite another problem. 14. It may well be wortile/ considering the purpose of
the investigation. 15. Balancing is done by adjgsthe position of the rods.

Task 2.Translate the sentences, determining which paspetch the word with —ing
ending is: Gerund, Participle | or noun.

1.Everything must have a beginning. 2. Wisdom dendhe pursuing of the
best end by the best means. (F.Hutcheson) 3. Sirpmto one wrong brings on
another. 4. We obtained these values in terms effélowing formula. 5. This
procedure is finding increasing use. 6. A man sthdad viewed as a free, rational
being possessing a free will. 7. The problem, hares in not dividing the structure
finely enough. 8. Before starting the engine itnecessary to test the piping for
leakage. 9. This is not surprising in view of tlaetfthat these compounds undergo
rearrangement, giving diazoesters. 10. Two resoliined using the protocol
showed an interesting effect worth presenting aisdudsing here. 11. Frequently,
one is watching a sports event involving two teawthout any intrinsic reason for
supporting either. 12. The accumulated bulk of kieolye on how to run a business
provides deep understanding of the mechanism oinkss. 13. The theory also
basically improves understanding of a queuing sdnanabling better control.

Task 3.Find gerunds in the text and name its function
Automation in the Research Process.

Our goal should be automating the routine andetheteave more time for the
creative process.

With that word of caution, let's proceed by arhitty dividing research into
three stages and examining each stage to find fwhations of the research process
might be automated without endangering creatiiiitage one includes the dreams,
the ideas, the exploratory work, selecting the |enob setting the objective, testing

technical feasibility, and searching the literatus¢age two involves planning the
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experiment, conducting the experiment, checkingallernates, data taking, and data
evaluation. Stage three is the solution of the lgmb— drawing conclusions and
making recommendations.

Although there is a great deal of creativity inxaad in stage one, there are also
opportunities for automation. The burden of keepipgwith the literature search has
increased immensely. Advances in computer techygdhaye made possible storing

and quick retrieving essentially all the scientliierature.
Reading.
You are going to read the text about earthquakeigiien. Do you think this
Issue is of vital importance in our country?
Task 1.Before reading the text check that you understhrdieaning of these
words. What parts of speech can they be?

Impending emergency  precede monitaedicated  devastation
Disturbance demolish  fracture grind sundering opppate
Eerie attenuate  congregate occur validation

Ripple Imminent persist oddity alteration precurs

Task 2.Read the text and give titles to its parts
Earthquake Alarm.
By Tom Bleier and Friedemann Freund

Impending earthquakes have been sending us wasigngls—and people are
starting to listen.

Deep under Pakistan-administered Kashmir, rock&eyréaults slipped, and
the earth shook with such violence on 8 Octobet iti@re than 70 000 people died
and more than 3 million were left homeless . Buatwvhappened in the weeks and
days and hours leading up to that horrible eventtéNhere any signs that such
devastation was coming? We think there were, buh@wo a satellite malfunction
we can't say for sure.

How many lives could have been saved in that omatealione if we'd known

of the earthquake 10 minutes in advangaour? A day?
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Currently, predictions are vague at best. By stuglyhistorical earthquake
records, monitoring the motion of the earth's clustsatellite, and measuring with
strain monitors below the earth's surface, reseasatan project a high probability of
an earthquake in a certain area within about 30@sydBut short-term earthquake
forecasting just hasn't worked.

1)... With just a 10-minute warning, trains could mowa of tunnels, and
people could move to safer parts of buildings ee finsafe buildings. With an hour's
warning, people could shut off the water and gasslicoming into their homes and
move to safety. In industry, workers could shut dayangerous processes and back
up critical data; those in potentially dangerousitans, such as refinery employees
and high-rise construction workers, could evacuabeal government officials could
alert emergency-response personnel and move ¢triéqaipment and vehicles
outdoors. With a day's warning, people could colteeir families and congregate in
a safe location, bringing food, water, and fuel hwithem. Local and state
governments could place emergency teams and equistrategically and evacuate
bridges and tunnels.

l.

It seems that earthquakes should be predictableer Afl, we can predict
hurricanes and floods using detailed satellite npgand sophisticated computer
models. Using advanced Doppler radar, we can eteminutes ahead of time that a
tornado will form.

Accurate earthquake warnings are, at last, witkecih. They will come not

from the mechanical phenomena—measurements of theement of the earth's

crust—that have been the focus of decades of shadyrather, from electromagnetic

phenomenaAnd, remarkably, these predictions will come froigngls gathered not

only at the earth's surface but also far abova tt)e ionosphere.
For decades, researchers have detected strangenpdrem in the form of odd
radio noise and eerie lights in the sky in the vgedkours, and days preceding

earthquakes. But only recently have experts staystematically monitoring those

phenomena and correlating them to earthquakes
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2)... On 17 January 1995, for example, there were 28rteg sightings in
Kobe, Japan, of a white, blue, or orange light moiteg some 200 meters in the air
and spreading 1 to 8 kilometers across the grouwdirs later a 6.9-magnitude
earthquake killed more than 5500 people. Sky waschend geologists have
documented similar lights before earthquakes elsesvim Japan since the 1960s and
in Canada in 1988.

Another sign of an impending quake is a disturbandée ultralow frequency
(ULF) radio band—1 hertz and below—noticed in theeiss and more dramatically
in the hours before an earthquake. Researchers@fio® University, in California,
documented such signals before the 1989 Loma Ryied&e, which devastated the
San Francisco Bay Area, demolishing houses, fragfuireeways, and killing 63
people.

Both the lights and the radio waves appear to bet®magnetic disturbances

that happen when crystalline rocks are deformed-exan broken—by the slow

grinding of the earth that occurs just before thendhtic slip that is an earthqguake

Although a rock in its normal state is, of courar,insulator, this cracking creates
tremendous electric currents in the ground, whrelkd to the surface and into the
air.

The details of how the current is generated rensamething of a mystery.
One theory is that the deformation of the rock alatizes its atoms, freeing a flood
of electrons from their atomic bonds, and creatpugitively charged electron
deficiencies, or holes.

One of us, Freund, working at NASA Ames Researcht€ein Mountain
View, Calif., demonstrated through laboratory rackshing experiments that the
sundering of oxygen-to-oxygen bonds in the mineddlsa fracturing rock could

produce holes. These holes manage to propagatsthrock up toward the surface,

while the electrons flow down into Earth's hot ni@anfThe movement of these

charges, measured at 300 meters per second ialiheduses changes in the rock's

magnetic field that propagate to the surface.
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3)... The flow of this ionized water lowers the resis&amf the rock, creating
an efficient pathway for an electric current. Hoeevsome researchers doubt that

water can migrate quickly enough into the rock meate large enough currents: for

this theory to be correct, the water would havertove hundreds of meters per

second.

Whatever the cause, the currents generated afendlgnetic field surrounding
the earthquake zone. Because the frequencies s thagnetic field changes are so
low—with wavelengths of about 30 000 kilometers—thean easily penetrate
kilometers of solid rock and be detected at théaser Signals at frequencies above a
few hertz, by contrast, would rapidly be attenudigdhe ground and lost.

We can detect such electromagnetic effects in abeuraof ways. Earthquake
forecasters can use ground-based sensors to mehiémges in the low-frequency
magnetic field. They can also use these instrumémtsmeasure changes in the
conductivity of air at the earth's surface as chargngregates on rock outcroppings
and ionizes the air.

Using satellites, forecasters can monitor noiseelgevat extremely low

frequency (ELF)—below 300 Hz. They can also obséhneeinfrared light that some

researchers suspect is emitted when the positis Imigrate to the surface and then

recombine with electrons.

Il

4)... One group is at QuakeFinder, a Palo Altojf@alsed company cofounded
by one of us, Bleier, in 2000. QuakeFinder reseaschhave begun directly
monitoring magnetic field changes through a netwadrground-based stations, 60 so
far, in California . In 2003, the company joineddes with Stanford and Lockheed
Martin Corp.'s Sunnyvale, Calif., center to laurchexperimental satellite designed
to remotely monitor magnetic changes. A larger, ansensitive satellite is in the
design stages. QuakeFinder hopes to develop aratapel earthquake warning
system within the next decade.

The 1989 Loma Prieta earthquake near San Fransgstdmut strong signals of

magnetic disturbances fully two weeks before tenfagnitude quake occurred. The
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idea that such signals existed was still a new thea, certainly not well enough
accepted to justify a decision to issue a publiowweg.

We happen to have excellent data from that quaieaf&d professor Anthony
C. Fraser-Smith had buried a device called a siagie search-coil magnetometer to
monitor the natural background ULF magnetic-fietceisgth at about 7 km from
what turned out to be the center of that quakesédected this spot simply because it
was in a quiet area, away from the rumblings of Blag Area Rapid Transit trains
and other man-made ULF noise. He monitored a rahfrequencies from 0.01 to 10
Hz, essentially, the ULF band and the lower pathefELF band.

On 3 October, two weeks before the quake, FraséhSmensors registered a
huge jump in the ULF magnetic field at the 0.01fHguency—about 20 times that
of normal background noise at that frequency. Threers before the quake, the
0.01-Hz signal jumped to 60 times normal. Elevatdd- signals continued for
several months after the quake, a period rife vaftershocks, and then they
disappeared.

The Loma Prieta quake was a stunning confirmatibrthe value of ULF
signals in predicting earthquakes. This validatidrthe theory prompted Bleier to
establish a network of earthquake sensors in theAaa, an effort that grew into
QuakeFinder.

Other researchers around the world who monitoreth@és in the magnetic

field at ULF frequencies had noticed similar, bot as extreme, changes prior to

other eventsThese observations occurred shortly before ar@&agnitude quake in
Spitak, Armenia, in December 1988 and before a statiag 8.0-magnitude
earthquake in Guam in August 1993.

Author Bleier recorded spikes of activity, fourftee times normal size, in the
0.2- to 0.9-Hz range for 9 hours before a 6.0-ntaglei earthquake in Parkfield,
Calif., on 28 September 2003. Solar storms somseticagse ripples in the magnetic
field at those frequencies, but there had beerppceaiable solar activity for six days

prior to the quake.
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In Taiwan, sensors that continuously monitor Eartiormal magnetic field
registered unusually large disturbances in a ndynwliet signal pattern shortly
before the 21 September 1999 Chi-Chi, Taiwan, gaeke, which measured 7.7.

Using data from two sensors, one close to the afaceand one many kilometers

away, researchers were able to screen out the tmagkd) noise by subtracting one

signal from the other, leaving only the magneta@dinoise created by the imminent

earthquakeTwo teams, one in Taiwan and one in the UnitedeSt calculated that
the currents required to generate those magnela-flisturbances were between 1
million and 100 million amperes.

Besides detecting magnetic-field disturbances, mpdaased sensors can
record changes in the conductivity of the air over quake zone caused by current
welling up from the ground. These sensors can vafprm, but those we use are
made from two 15-centimeter by 15-cm steel plabe&dd into position about 1 cm
apart. A 50-volt dc battery charges one plate;ather is grounded. A resistor and
voltmeter between the battery and the first plateses any flow of current.

Normally, the air gap between the plates acts amsurator, and no current
flows. If, however, there are charged particlegshe air, a current begins to flow,
creating a voltage drop across the resistor thgistexrs with the voltmeter. The
currents created in this way are not large—on theeroof millivolts—but are
detectable.

Last year QuakeFinder installed 25 ELF detectoth wuich air- conductivity

sensors in California's Mojave Desert to determinéncreased air conductivity

actually precedes earthquakes and contributes gofdhmation of the so-called

earthquake lightBut to date, no large earthquakes have strucktheae sensors, so

no data are available yet.
1.
5)... Above the ground, satellite-based instrumentsparking up interesting
patterns in low-frequency signals and detectingiotudities.
In 1989, after the devastating earthquake in AranediSoviet Cosmos satellite

observed ELF-frequency disturbances whenever ggquhsver a region slightly south
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of the epicenter. The activity persisted up to antinafter the quake. Unfortunately,
no data were gathered just prior to the initial ksualn 2003, the U.S. satellite
QuakeSat detected a series of ELF bursts two mdrgtftse and several weeks after
a 22 December, 6.5-magnitude earthquake in Sano8inGalif.

In June 2004, a multinational consortium lead bg #rench government
launched a new earthquake detection satellite c&EMETER (for Detection of
Electro-Magnetic Emissions Transmitted from Eartdeg Regions). DEMETER,
much more sensitive than earlier satellites, hasadly detected some unusual
increases in ion density and ELF disturbances alwge quakes around the world.
Unfortunately, the satellite was malfunctioningtine days before October's temblor
in Kashmir. Because the project is so new, reseascére still working on the tools
for processing DEMETER's data. Its backers are expe more detailed analyses to
be available this month.

6)... Researchers in China reported several instancaagdthe past two
decades of satellite-based instruments registesimgnfrared signature consistent
with a jump of 4 to 5 oC before some earthquakess&rs in NASA's Terra Earth
Observing System satellite registered what NASAedah "thermal anomaly” on 21
January 2001 in Gujarat, India, just five days befa 7.7-magnitude quake there; the
anomaly was gone a few days after the quake . th bases, researchers believe,
these sensors may have detected an infrared luceines generated by the
recombination of electrons and holes, not a reaperature increase.

Even the existing Global Positioning System mayveseas part of an
earthquake warning system. Sometimes the chargettigs generated under the
ground in the days and weeks before an earthquakege the total electron content
of the ionosphere—a region of the atmosphere alahaut 70 km, containing

charged particles. If the ground is full of pos#liy charged holes, it would attract

electrons from the ionosphere, decreasing the mebelectron concentration over an

area as much as 100 km in diameter and pullingoth@sphere closer to Eartlhhis

change in electron content can be detected byaaties in the behavior of GPS

navigation and other radio signals. Each GPS gatdétinsmits two signals. The
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relative phase difference between the two signéisnihey reach a receiver changes,
depending on the electron content of the ionosplseréracking these phase changes
at a stationary receiver allows researchers to tmoanhanges in the ionosphere.

Researchers in Taiwan monitored 144 earthquakegebat 1997 and 1999,
and they found that for those registering 6.0 aigthdr the electron content of the
lonosphere changed significantly one to six dayereehe earthquakes.

Earthquake forecasters can also watch for changetha ionosphere by
monitoring very-low-frequency (3- to 30-kilohertand high-frequency (3- to 30-
megahertz) radio transmissions. The strength afdeorsignal at a receiver station
changes with the diurnal cycle: it is greater ghhithan in daylight, as anyone who

listens to late-night radio from far-off stationsdws. The altitude of the ionosphere,

which moves lower as the positive holes migratth&osurface, also has an effect on

radio signals; the lower the ionosphere, the s&orthe signalsSo at dawn on an

earthquake day, a curve drawn to represent theaffap radio signal strength will
appear markedly different from the normal curvethat signal at that location.

The connection between large earthquakes and @teagmetic phenomena in
the ground and in the ionosphere is becoming isangdy solid. Researchers in many
countries, including China, France, Greece, Itdgpan, Taiwan, and the United
States, are now contributing to the data by momigoknown earthquake zones.

V.

7)... Satellites can cover most of the planet, but aF Elequencies signal
sources are hard to pinpoint. Ground-based monitave smaller detection ranges,
up to 50 km, depending on the sensitivity of thegn&tometer and the size of the

guake, but are far more precise. With a networkumh sensors, forecasters looking

at the amplitude of signals received at each semsgint be able to locate a quake

within 10 to 20 km This means that, for an area as large as Cabfoatcurate

earthquake detection might require that forecastestsibute 200 to 300 magnetic-
field and air-conductivity sensors on the ground.
QuakeFinder and other groups are trying to getifntb integrate space- and

ground-based sensors to detect all these precargoals—electronically detected
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ELF and ULF magnetic-field changes, ionosphericnges, infrared luminescence,
and air-conductivity changes—along with traditionahechanical and GPS
monitoring of movements of the earth's crust. Vitlch a broad range of phenomena
being monitored, spikes registered by different tooa detecting different types of
signals would make forecasts more reliable. Fotecasnay then be able to issue
graduated warnings within weeks, days, and howsladng increasing threat levels
as the evidence from different sensors begins ipgimh the same direction.
V.
Useful as such an earthquake warning system woejdnve're not ready to

deploy one yetFor one thing, the scientific underpinnings of gieenomena need to

be better understood before public officials andecd have confidence in the data.
On this front, author Freund has been investigatimg theory that currents are
generated by breaking oxygen-to-oxygen bonds irksrognder stress. He has
experimented with various rock samples, demonstyadit the laboratory scale that
cracking rock can produce positive charges, wharh,a geophysical scale, could
form significant ground currents and infrared emoiss. Other rock-crushing
experiments are under way in Japan and Russia.elxidd, meanwhile, researchers
are focusing on understanding the related chamgg®iionosphere.

A working prediction system won't come cheaply, Wit nothing compared
with the loss of life and the billions of dollars damage that earthquakes can cause.
The 200 to 300 ground-based sensors necessargrikeblCalifornia alone will cost
$5 million to $10 million. A dedicated satellite twvimagnetic, infrared, and other
sensors would cost $10 million to $15 million taldwand launch.

8)... At satellite altitudes, space itself is full ofis®, compromising the data
gathered. The data must be digitally processed filigrs and pattern-matching
software, still being refined. And down on the grdu man-made noise fills the
electromagnetic spectrum. Researchers are atteggiutinse differential processing
of two distant sensors to reduce or eliminate soieference.

We expect these problems, both technical and finhnto be worked out

within the next 10 yearsThen governments in active earthquake areas asach
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California, China, Japan, Russia, and Taiwan cmsgthll warning systems as early
as 2015, saving lives and minimizing the chaosanthguakes.

Task 3.How are these things connected with the problesadhquake prediction?

earth’s crust strain monitors lonosphere
satellite imagery ground-based sensors QuakeFind
magnetometer electromagnetic disturbances miagredd
infrared luminescence satellite-based instruments radio signal

Task 4.Insert the following sentences into the gaps intéxe
1.Meanwhile, a few technical challenges remaindgstived. 2. Ground-based

sensors are not the only mechanisms for monitothng signals given off by
impending earthquakes. 3. Scientists around thddwame looking at all of these
phenomena and their potential to predict earthguakerurately and reliably. 4.
Accurate short-term forecasts would save lives andble businesses to recover
sooner. 5. A light or glow in the sky sometimesdt#s a big earthquake. 6. Infrared
radiation detected by satellites may also provieet@ warning sign of earthquakes to
come. 7. Another theory is that the fracture ofkr@tlows ionized groundwater
thousands of meters below the surface to move timocracks. 8. Using these
phenomena for earthquake prediction will take almoation of satellite and ground-
based sensors.
Task 5.Read the text again and make notes about the fiolipguestions to the text

1. Why is it important to learn to predict earthquédkes

2. What physical phenomena can help people make pi@ts@

3. What are the examples of measurement facilitied tesérecast earthquakes?

4. Why is it essential to combine different types gfipment?

5. What problems arise with introducing all the tecjuas into life?

Task 6.Comment on the picture on the basis of the infaomah this article.
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GOES and Terra satellites
sense infrared light from
pasifive charges necombin-
img with electrons In the air,

DEMETER, COSMOS
1809, and DuakeSar
satollites sense ELF

", magnotic disturbances,

SIGHNS OF QUAKES TO COME: Rocks
cracking bofore earthguakes cause
positiva charge 1o flow up toward the
surface, The flow of charge loads to
shactromagnetic disturbances that can
bo datected at the surfaca and evon
from space.

GPS sarellite

Radar measures

the height of the ~'~

Language Skills.

Subjunctive mood.

Should

Would

Could

Might

Simple Active Infinitive

Play, write

Simple Passive Infinitive

Be played, be written

Speaking about the prese
and future

He suggested that these
partsshould be tested
under very severe

conditions.

Perfect Active Infinitive

Have played, have writter

Perfect Passive Infinitive
Have been played, have

been written

Speaking about the past

Theyshould have chosen
Prof.N. to preside at the

meeting.

Crapsbie popMmbl

Simple Infinitive (without

modals)

It is important that your

translationbe good.

Past Simple active or

passivég

The work would be done
theyprepared for it

properly.
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Past Perfect active or The work would have been
passivée done long ago if thegad

been preparedfor it

properly.

Using Subjunctive.

|.Simple sentences.

1. I'd like to know the research results as soothayg are ready. 2. You could
have done it. Why didn’t you try? 3. We analyzepal§sible ways this game could be
played out.

ll. Object clauses.

1. It is desirable that this method (should) stet@. 2. It is natural to require
that final choices not be multiple valued. 3. Thegiaeer demanded that the test
(should) be repeated. 4. They required that heu{dh@xplain this explanation. 5. |
wish he were here. 6. | wish he would tell us etreng.

[ll. Adverbial clauses.

1. But for you | should have solved the problerfiedently. 2. You should
revise the material lest you forget it. 3. If itn@enot for hope, the heart would break.
4. The house was so quiet as if there were nobaody. i5. It would be more
convenient if a special machine were availabléSéhd him out of the room so that
he should not hear what we talk about.

V. Exclamations.

1. God bless you! 2. God save you! 3. Curse tigs f
Task 1.Translate the sentences identifying Subjunctivednoo

1. In the first place we might not have listedth# facts needed, and we would
have no experience in finding new ones. 2. If thwhe effect were to be traced to
this cause, then our assumption would have beemator3. But for the lack of a
reliable instrument the problem could have beewesblong ago. 4. The system is in
a state as if this transaction had never happehedo have tested all possible
combinations would have required a prohibitive gffé. Make exact calculations

lest you should fail with your experiment. 7. ltniet necessary that the substance to
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be digested be brought entirely within the cellsTBis would have to be a basic
postulate for many any general theory of compupelieations.

Discussion matter.

Using the following questions prepare the repdaia the current means of
predicting other natural disasters (ex. draugbgd] hurricane, avalanche...); include
a picture into your report.

1. Why is it important to learn to predict a digaSt

2. What physical phenomena can help people makkgtions?

3. What are the examples of measurement facilitied teséorecast a disaster?
4. Why is it essential to combine different types gfipment?

5. What problems arise with introducing all the tecjuas into life?

Module VII.

Grammar: Non-finite forms of the verbs. Infinitive.
Reading: Sins of Transmission
Communication Skills: Inversion

Discussion:The effect that technology has on people’s hefitiha and fauna.

Grammar.

Infinitive.
Infinitive Voice

Active Passive

Indefinite Infinitive to plan to be planned
Continuous Infinitive to be planning to be being planned
Perfect Infinitive to have planned to have been planned
Perfect Continuous to have been planning to have been being planned
Infinitive (is used very seldom)
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English language

Russian language

1) vnpuHuTHB B QYHKIIHH

MO1JIEKALIEr0

1) HeT SKBUBAJIEHTA; MEPEBOAUTCS

HH(PUHUTUBOM

To lay out the text is complicated.

BepCTaTbTEKCTCHOXﬂﬂL

2) "HPUHUTHUB B PYHKIHHT

AOIMOJTHCHHUHA

2) HeT IKBUBAJIEHTA; MEPEBOTUTCS
NPHUIATOYHBIM JI0NOJTHUTEJIbHBIM

npe/io;KeHueM

I’'m very pleasedo have giver you all
the information.

He does not likéo be interrupted.

SI oueHb JOBOJICH, YTO JaJ1 BaM BCIO
HH(POPMALHIO.

OH He T100HT, KOIr/1a ero NpepbIBaIoT.

3) HHPUHUTHB B PYHKIHHT

onpeeeHust

3) HeT IKBUBAJIEHTA, NEPEBOAUTCS
NPUAATOYHBIM ONpeaeIuTeTbHbIM

NPEeaAJ0KCHHEM

The iron orego be minecin this district

Is of the highest quality.

The professort lecture at our
university this year are specialists from
Great Britain and the USA.

JKenesnas pyaa, koropasi 0yaer
A00BIBATHCA B 3TOM paiioHe, OYEHb
BBICOKOT'O KayecTBa.

[Ipodeccopa, koToOpbIe OYAYT YNTATH
JIEKIIUM B HAIlleM YHUBEPCHUTETE B
3TOM TO/y, CIICIIMATIUCTHI U3
BemukobOputanun u CoeMHEHHBIX

[HITaTos.

4) 06beKTHBIII HHPUHATUBHDBIH 000pOT

4) HeT SKBUBAJIEHTA; NEPEBOIUTCS
NPUAATOYHBIM JIOMOJTHUTEIbHBIM

npeaio;KeHueM

| haven’t hearcanyone call me

| believehim to have no conscience at

all.

S He ciblal, 4To0bl KTO-HUOY/b MEHS
3BaJI.
S cuuTaro, 4YTO y Hero COBepIIeHHO HeT

COBECTH.
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| dislike you to talk like that.

S He 1100110, KOT/1a BbI TAK TOBOPHUTE.

5) cy0beKTHBII HHPUHUTHBHBII

odopoT

5) HeT SKBUBAJIEHTA, MEPEBOAUTCS
YacThI0 HMEHHOTI'0 CKa3yeMoro uJjin

CaMOCTOATECJIbHBIM IPECAJOKCHUEM

The rider was seero disappear in the
distance.

He was thoughto be honest and kind.
They seemedo have quite forgotten
him already.

The experimentprovedto be a failure.

Bugno Ob110, KaK BCAAHUK CKPBLICS
B/JAJIH.

Ero cuntaiyu 4eCTHBIM U 100PbIM
YeJIOBEKOM.

OHu, Ka3aj10Ch, y:Ke COBEPIIEHHOT0
3a0bLJIN €ro.

OnbIT OKa3aucs HEYAAYHbIM.

6) nnguHATHB ¢ mpeaorom for

6) HeT IKBHBAJIEHTA; MEPEBOTUTCS
NPUAATOYHBIM HJIH CAMOCTOSITEILHBIM

npe/io;KeHueM

| sometimes think it is a shanar
people to spend so much money this
way.

This wasfor him to find out.

S uHOrAa MyMaro, 4TO CTHIAHO JIOISAM
TPATUTH TAK MHOT'0 JIeHer TAKUM
o0pa3om.

BBISICHUTB 3TO J0JKEH ObLJI OH.

Task 1.Translate the following sentences with infinitia@sl say its function in the
sentence.

1.A classic is something that everybody wants wehr@ad and nobody wants
to read. (M.Twain) 2. To construct an experimenttbis kind seems nearly
impossible. 3. With these conditions there are afgwosing factors to be considered.
4. Some molecules are large enough to be seeneoeldiectron microscope. 5. A
small computer company announced a computer smallgh to set on desktop and
powerful enough to support high level language mogning. 6. There is a tendency
to act like an expert when being interviewed, argegts do not like to be asked
guestions. 7. If you want to be seen stand upmufwant to be heard speak up, if you
want to be appreciated shut up. 8. The author eldito have made a significant

contribution to the problem solution. 9. The wofkReeney cites theoretical support
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for the idea of using a weighted sum of utility étions as a group utility function,
the weights to be determined by a “benevolent thctalO. The program uses very
simple data structures and algorithms almost evieeys; with a few key techniques
to take advantage of the hierarchy. 11. He perdhitte treasure to be returned to the
people. 12. Unfortunately at the same time anost&tion may have detected the
network to be free and started to broadcast itsages 13. Execution causes P1 and
P2 to be concurrently initiated and requires bathtédrminate before the next
command can be executed. 14. Have the user patgcip writing the manual! 15.
Good people are unlikely to be corrupted by therraindings. 16. There happened
to exist some ideas about the manipulation. 17dklany aspect of economic life is
likely to be unaffected, or is likely to remain diegted by automation. 18. The
substances which are accepted to be present imtkeire should reveal two
absorption bands. 19. The device known to be HnyltCharles Babbage is now
considered to be the parent of modern computersTI2® language of specialists is
often difficult for the layman to read. 21. Prelimary experiments showed that the
time required for the specimen to reach thermailibgum was quite long. 22. For a
computer to be programmed each problem must beeddio a series of very simple
steps.

Task 2.Translate the text into English paying attentioridomation of Infinitives

VYuensie cuntarot JIo6aueBCKOro BEIMKUM MaTeMaTUKOM. Beck Mup 3HaeT, 4To
JloGaueBckuii IMPOACMOHCTPpUPOBATI H JOKa3all OCHOBHLIC IIPHHOUIIBI TCOPHHU
mapajjyiCJIbHbIX JIMHUN. MBI €r0o Tak)Ke CUMTAeM BEJINKUM OpraHnu3aTopoOM HapOJHOIO
oOpa30BaHMs U 3HAE€M, YTO OH MHOTO MHcaj 0 pobiieMax 0Opa3oBaHusl.

Jlo6aueBckuit ponmiics 1 aexadps 1792rona oxono Huwxunero Hosropomaa. Ero
orer ymep, koraa JloGadeBckuii ObIT peOCHKOM, OCTaBUB CeMbi0 B HUIIETEe. CeMbs
nepeexana B Kazanp, riae JlobaueBckoro mpuHsid B ruMHa3uio. B Bospacre 14 ner
oH moctynui B Ka3zaHckuil yHUBEpPCUTET, Ile, Kak HM3BeCTHO, oH mpoBen 40 rer,
CHayayia, OyJy4d CTYJIEHTOM, NOTOM JOLEHTOM, M HakoHel, pekropoM. Ilox ero
yIpaBje€HUEM MPOU30IILI0O MHOTO NEpEMEH B YHHMBepcuTeTe. Mbl 3HaeM, 4To Oblia

OCHOBaHa M 000pyTI0BaHa 00CEpBATOPHS U OBLIIN YCTAHOBJICHBI MACTEPCKHE.
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B Tteuenne 2200 et Bce YeNnOBEYECTBO Bepuiio, 4YTO EBKIHMI OTKpPBLI
YHUBEpPCAJIbHYIO HUCTUHY. JloOaueBckmii ke gokaszan, uyTto akcuoma EBkimaa o
napauieNIbHBIX JIMHUAX ObUTa HeBepHOW. OH MOCTPOMJI HOBYIO T'€OMETPUYECKYIO
TCOPUIO, KOTOPAass CUJIbHO OTJIM4YaJldaCb OT TCOPHUH EBKJII/II[a. Hawm HU3BECCTHO, UTO €ro
NJaEu OKa3aju CUJIbHOC BIIUMAHHUEC HE TOJIBKO Ha o0J1acTh reoMeTprn, HO U MCXaHUKH,
¢bus3uku u actpoHomuu. Kak "anuneit, Konepauk nu HeloTOH, OH SIBJISIETCS OJTHUM UX
TCX, KTO 3aJI0KHJI OCHOBBI HAYKH.

Reading.
Do you think these statements are true or false?

1.The exposure of RF radiation on people’s heathnsignificant. 2. The
officials working at antenna installations have ere\been sent into court for
operating the transmitters. 3. There is an int@nat organization which studies the
impact of electromagnetic waves on people’s hedltithe most reliable results in
studying how radio and electromagnetic waves effedple’s health can be received
pursuing experiments with culture cells. 5. Celbpés are not as dangerous as radio
and television transmitters.

Read the text below and find out what it says abmistatements above.
Sinsof Transmission?

1. The view is impressive, if strange. A forestabbut two dozen huge towers
supports an intricateveb of antenna wires that together pump many hadsdof
kilowatts into the atmosphere from a site 25 kilteng north of Rome. The antennas
are the Vatican's portal to the world: signals fromo medium-wave transmitters
reach all of Italy at all times, while those from &hortwave antennas are beamed at
selected parts of the world in different languagesarying times. (Only two of the
shortwave antennas transmit at any given time.)sThapal speeches, news
programs, and religious events are dispatched iarfuages to all the corners of the
world, making this complex as important to the @at as the Voice of America and
Radio Free Europe were to the United States atefght of the Cold War.

But to the inhabitants of Cesano and neighboringroanities, the antennas,
some transmitting at an effective 600 kilowattgresent not only a blightn the
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landscape and something of a nuisance—hearingdpe's?voice picked up by your
front-door intercom is not always appreciateout also a possible health threat .

2. When the antennas were erected in 1951 on sgBi&e-kilometer plot, the
surrounding area, known as Santa Maria di Galess, still largely rural. But during
the last few decades the area has been built dpn@n an estimated 60 000 people
live within a radius of 10 km of the transmittels.2000, a small number of cases of
childhood leukemia, first reported by a local pleyan, were blamed by residents on
the strong radio-frequency fields generated byatcan antennas.

On the one hand, leukemia incidence was higheedlmsadio towers; on the
other hand, the difference wasatistically Insignificant.

3. This past May, an Italian court imposed suspérideday prison sentences
on two Vatican officials responsible for operatitng transmitters, a cardinal and a
priest, for the "dangerous showering of objects"-ameg the antennas'
electromagnetic waves. (The term "electromagnettiation” has not made it yet
into Italy's legal vocabulary.) In addition, enviraental groups and committees
representing the local population will be awardadhdges in a separate civil action,
though the figures have yet to be determined.

Local residents and environmentalists have sougitaive the Vatican close
down the complex since 2000. Several years agdtahan environmental minister,
Willer Bordon, organized field strength measurerseantd found that the Vatican's
radio transmitters violated Italy's radiation start$, which are much stricter than
those in other parts of the world. He threatenecutaff electric power to the site; in
response, Vatican Radio reduced the time it wahemir and transferred some radio
transmission to other sites.

The Vatican's situation improved in 2002, when t®uuled that the Italian
government had no jurisdiction over the transnstieecause of the Vatican's status
as an independent state. But in 2003, Italy's So@r€ourt overturned those rulings,
which resulted in the two Vatican officials' havittgstand trial.

4. What does science say? While the complaintshag&atican Radio were

bouncing back and forth in the Italian courts, tldgional government commissioned
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an epidemiological study of leukemia incidence e tarea around the disputed
antennas. A team of researchers led by Paola Mizhelof the Local Health
Authority, in Rome, reported in 2002 that the immde of childhood leukemia from
1987 to 1998 was twice the expected rate, but dheabnumbers were very small.
The results, published in the American Journal pfdEémiology, indicated that
instead of the expected 3.7 cases in the populafi@® 000, there had been eight.
Because of the small number, Michelozzi considdnie tesult statistically

insignificant. But a somewhat more_disconcertifigding in her study made a

stronger impression on critics of the Vatican, merslof the press, and even some
experts.

5. Michelozzi's survey determined that if leukenmeidence was measured in
concentric circles around the radio complex, radespped off with increasing
distance from the transmitters. Based on that rigdia court-appointed expert
science panel in the legal proceeding against thicah concluded, questionably,
that "the weight of evidence...is much more in fagbthe existence of a [cancer]
risk" and that it "is in favor of a causal relattmp.” That assessment, together with
the Vatican's violation of Italian power limits,what promptedhe guilty verdict last
May against the Vatican officials.

6. Similar studies of populations around radio geldvision transmitters have
been conducted during the past two decades inaesaintries, including the United
States, Switzerland, the Netherlands, and New HAdalBut all these studies are
crippled by the very low normal incidence of leukemia, tieed to study very large
populations, and the technical difficulty of acdeha determining actual exposure
levels. "The situation has not changed that muiciiou look at the string of recent
epidemiological studies, they are still equivocadys Keith Florig, a specialist in
risk analysis and radiation protection at Carnddadlon University, in Pittsburgh.
Florig expressed surprise at the court's rulintheVatican case.

Others agree that the ruling was premature. "I'iteqeoncerned about a rush
to judgment based on a less-than-adequate unddirsjaof the scientific issues,"

says Wayne Overbeck, a specialist in the legal cispef communications at
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California State University, in Fullerton. (Overlbe@a ham radio operator, takes
precautions to avoid exposing himself and othepf@to excess RF radiation.)

Local inhabitants, on the other hand, reacted ¢oltlian court's finding with
jubilation. "We are satisfied; we had to suffer Hreogance of the Vatican for years,"
one resident told the press. Representatives atafatRadio, maintaining that the
radiation levels are safe, said that they foundjudgment unjust and plan to appeal
it.

7. The case of Vatican Radio is but the latestogl@sin a half-century-long
scientific controversylLast December, a panel of the International Corsimison
Non-lonizing Radiation Protection (ICNIRP), headdeeed in Oberschleissheim,
Germany, published a global review of epidemiolafistudies dealing with the
impact on health of electromagnetic waves. The ntepovered a range of RF
sources, including cellphones and communicatioreteyand one section reviewed
eight epidemiological studies of residents livingound radio and television
transmitters, including Michelozzi's study.

The panel found the results inconclusive. "For ¢hgsidies to be informative,
there have to be better exposure assessmentshanmauimbers [of people in the
samples] should be larger,” says Anders Ahlbom h&f Karolinska Institute in
Stockholm, Sweden, who led the study. "Even takmgether, they don't really
suggest any health risks," he says.

8. RF radiation is nonionizing—that is, it cannoted&k the bonds in
molecules—and no_plausibl@ophysical mechanism has been proposed that would
predict biological effects from low-level fields,xaept as related to heating.
Therefore, many scientists in the field have vieweskarch on the biological effects
of radio waves with some skepticism. Radio frequeshdo, however, induce currents
in parts of the human body, which can resonate halfavave antenna: there is a
maximum in the fraction of incident energy thaaissorbed in the whole body at 100
megahertz and at 800 MHz in the head—the latteloise to the 850 and 900 MHz
frequencies used for mobile phones in the UnitedeStand Europe. Exposure limits,

such as those recommended by the IEEE, take tleat @ito account.
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9. In addition to epidemiological studies, researshare looking at what
happens to cultures of human cells (and also oérotdrganisms) when they are
exposed to radio waves of intensities that do motigce any significant heating in
the material in which the radiation is absorbed.sMaseful for risk assessment are
standardized animal studies, which are being uakientin a number of labs around
the world. But some researchers are pursuing @feas of investigation, some of
which are scientifically controversial.

At CNR-IREA, the Italian National Research Couscillnstitute for
Electromagnetic Sensing of the Environment, in Maplresearchers place petri
dishes with cell cultures in beams of radio waved then compare the cells with
control samples that have not been irradiated. RIdAage, cell division, oxidative
stresses, and the induction of apoptosis (celljeat some of the effects the small
Naples group investigates.

So far, however, such studies "do not produce @reotipicture," says Maria
Rosaria Scarfi, a researcher at CNR-IREA. Fundaatignthe absence of theoretical
models explaining the interaction between electgmeéic fields and biological
systems complicates the research, she says.

10. Despite the lack of compelling results, whettlhex focus is on cellular
changes or statistical anomalies found in connectiith radio transmitters, high-
power lines, or mobile telephony, Ahlbom thinks ttmasearch should continue,
because RF radiation is so ubiquitous. "So manylpeare exposed. | think it makes
sense to try to investigate as much as possiblehehé¢here might be any risks,
although the likelihood is against [there being]arsks."

In the meantime, the inhabitants of Cesano capyiirtiple, rest assured that
they are in no great danger. "The exposure from\agican] transmitters is much
lower than what you receive from ordinary cellph®reseveral orders of magnitude
lower," says Ahlbom. This does not mean, howevet Cesano residents actually
are relaxing or giving up their struggle to closevd the Vatican complex altogether.

11. Italy's stricter limits on RF energy exposurenically, seem to have made

the public more ill at ease rather than more camfidThough they were intended to
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provide an extra measure of safety, the limits Ualty increased public fears and
controversies," concludes Paolo Vecchia of Italyational Institute of Health, in

Rome, and Kenneth R. Foster, a professor of biophlysngineering at the

University of Pennsylvania, in Philadelphia. Veeahand Foster believe this is
because the public took the stricter Italian limdsbe an admission that RF fields
really are dangerous in the long run.

For this very reason, Vecchia and Foster note iaracle they wrote about the
Vatican controversy for IEEE Technology and Socigtywinter 2002, the World
Health Organization in Geneva has advised agaidspten of overly cautious
exposure limits. The organization warns that theditaility of exposure standards is
undermined if limits are lowered to levels "thatbao relationship to the established
hazards or have inappropriate arbitradyustments.”

Task 1.Can you understand the meaning of the underlinedisvivom the context?

Task 2.Find the words in the text with similar meaninghe words below

To transmit (para 1) To try (para 3) ingest (&ra
To hold (para 6) Impact (para 6) general (p&a 1
To study (para 9) too (para 11)

Find the words with opposite meaning o the follauwin

Same (para 1) To obey (para 3)

To rise (para 5) guestionable (para 6)

to make easy (para 9)
Task 4.What do these words mean? What part of speechhay® tWhat affixes are

used in them?

Insignificant environmentalist measurement
Overturned epidemiological statistically
Disconcerting concentric guestionably
Inconclusive nonionising overly
Credibility inappropriate likelihood

Task 5.Analyze the following sentences from the. text
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1. But to the inhabitants of Cesano and neighbazorgmunities, the antennas,
some transmitting at an effective 600 kilowattqresent not only a blight on the
landscape and something of a nuisance—hearingdpe's?voice picked up by your
front-door intercom is not always appreciateout also a possible health threat .

2. Several years ago, an ltalian environmental steni Willer Bordon,
organized field strength measurements and fourtditleavatican's radio transmitters
violated Italy's radiation standards, which are matricter than those in other parts
of the world.

3. But a somewhat more disconcerting finding in &ieidy made a stronger
Impression on critics of the Vatican, members efphess, and even some experts.

4. Based on that finding, a court-appointed expeience panel in the legal
proceeding against the Vatican concluded, quedilgnathat "the weight of
evidence...is much more in favor of the existerica [gancer] risk" and that it "is in
favor of a causal relationship."

5. Radio frequencies do, however, induce currenggarts of the human body,
which can resonate as a half-wave antenna: thesenmximum in the fraction of
incident energy that is absorbed in the whole batdi 00 megahertz and at 800 MHz
in the head—the latter is close to the 850 and bz frequencies used for mobile
phones in the United States and Europe.

6. DNA damage, cell division, oxidative stressead ahe induction of
apoptosis (cell death) are some of the effectstinal Naples group investigates.

7. Despite the lack of compelling results, whetttex focus is on cellular
changes or statistical anomalies found in connectith radio transmitters, high-
power lines, or mobile telephony, Ahlbom thinks ttmasearch should continue,
because RF radiation is so ubiquitous.

8. Italy's stricter limits on RF energy exposurenically, seem to have made
the public more ill at ease rather than more camfid
Task 6.Find out the meaning of the following phrases fritv@ text and make your
own sentences with them

at the height of to stand trial in favor of
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take into account makes sense in the long run
at ease rather than

Task 7.Find examples of infinitives in the text

Language Skills.

Inversion.

I/IHBepCl/Iﬂ — OTO OTCTYIIJICHHC OT IpsAMOro IopsakKa CJIO0B B aHTJIIUHCKOM
MIPEUIOKEHNH.

Cﬂyan OTCTYIIJICHHUS OT IIPSIMOIO IOpsAaKa CIOB.
- o0pa3zoBaHuE BOMIPOCUTEILHON (DOPMBI,
- HE00X0IUMOCTh 0CO00 BBIACTUTH (YCHUIIMTB) TOT WM WHOW WICH MPEIJIOKCHHUS,
- HCO6XOI[I/IMOCTB YIYUYIIUTb PUTM IPEATOKCHUA

B magano MNPCIIOKCHUA MOXKET BBIHOCUTBCA -
- nortostaenue: This mistake we observed in all his articles.
- ckazyemoe: In the vacuumwas a new sampleThere are some interesting facts
about this scientist in this article.
- CMBICIIOBAs YacTh ckazyemoro: Remaining to be discussed is the main problem.
- co cmoBamu though u as Difficult though it may be the problem will be
formulated.
- mocae cioB only, never, rarely, nowhere, not only...but, hardly. when, neither,
nor: But only recently have experts started monitoring those phenomena and
correlating them to earthquakes.
Task 1.Translate the text paying attention to inversion &mphatic constructions

Material Research is not new, but the interdiscgrly aspects of materials
research now are receiving considerable emphadmasl been only since chemists,
physicists, metallurgists, ceramicists, polymermsists, and other scientists began
studying the detailed structure and properties aftemmals that the fundamental
relationships underlying basic materials phenonfene begun to be understood.

It was not until recently that it has become iasiagly evident that the rapid

exploitation of new discoveries and their incorpiora into the technology depends
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largely on the combined efforts of research scthtand engineers drawn from
several different disciplines.

The overwhelming problems of today are forcingdiseiplines to seek advice
from one another.

Not only does the blending of various disciplimesult in enhanced research,
but modern materials systems themselves often raaged from the integration of
two or more materials. These systems do resulieim materials having properties
not previously available.

It is the lack of materials that are adequate ¢etnthe needs imposed on them
that many of the holding problems in our technatabdevelopment stem from.

Discussion Matter.

Prepare a short talk about other factors of teacygichl influence on people,

animals and nature. Include the description ofr@s® or a chart into your report.

Module VIIL.

Grammar: Comparison
Reading: Fiber to the Brain.
Language Skills:Making Predictions.

Discussion:Forecast for the future.

Grammar.

Comparison of adjectives and adverbs.

Absolute Comparative Superlative
Adjectives New Newer The newest
Big Bigger The biggest
Tiny Tinier The tiniest
Clever Cleverer The cleverest
Adverbs Soon Sooner The soonest
Late Later The latest
Early Earlier The earlier
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Adjectives Convenient More convenient | The most convenient
Beautiful More beautiful The most beautiful
Adverbs Easily More easily The most easily
Carefully More carefully The most carefully
Adjectives Common Commoner The commonest
More common The most common
Gentle Gentler The gentlest
More gentle The most gentle
Adjectives Bad Worse The worst
Far Further/farther The furthest/farthest
Good Better The best
Many More The most
Adverbs Badly Worse The worst
Far Further/farther The furthest/farthest
Little Less The least
Much More The most
Well Better The best
Comparative structures.
l. Equivalence.
As ...as are similar each
As many ...as equal to either
As much ...as Is like all
The same ...as similar/ly both
Similar to equallly alike
The same compared to etc.
I. Non-equivalence.
Not as ... as greater than unequal/ly
...-er than not as manys.. a unlike
More ... than not as much ... as not the same ...as

Fewer ... than

not equal to

not all
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V.

Less ...than etc.

The highest degree.

The ... -est the most ... the least ...

Parallel increase.

The ..-er, the more ....
The more ..., the .-er

The ..-er, theless ....

Task 1.Translate the following sentences with comparadive superlative degrees.

1. The condition M greater than or less than N enstirassthe capacity C

Is satisfied at all the stages. 2. The exact espes are almost as easy
to evaluate as the approximate ones. 3. The lemg ghe pulse the
greater the path length. 4. Opposed to this are fawetors, neither
measurable. 5. Cellulose is the most abundantl efatlirally occurring
organic substances. 6. This model is not so impbesa a financial one.
7. The easiest answer is not the most enlighterndd compound is
considered more stable the smaller its potentiatggn 9. Either process
will take place more readily in the more basic sohs. 10. There are at
least three objections to such a plan. 11. Theisstigned by as much as
thirty degrees. 12. Their results were neither keiee nor optimistic.
13. The higher the purity of titanium the easiesito fabricate, but the
lower is its strength. 14. Life began in water andst probably in sea
water. 15. The most serious problem is that ofifigdmuch more

precisely how long man can endure permanence tespa

Task 2.Write a comparative or superlative form of the atije in the sentences

1. She sings .... (good) than anyone else I've everdhear

. This work seemed ... (complicated) than it turnedtouie.

. It's ... (long) day of the year.

. My mother’s driving is getting ... and ... (dangeroas)the years go by.

2
3
4. ... (many) clothes she buys, ... (many) clothes shesaarbuy.
5
6

. ... (old) I get, ... (dark) my hair gets.
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Task 3.Compare different applications or anti-virus progma, or semiconductor
devices, etc.
Task 4.The following text has prospects about nanotechgyoio future What's

more likely to appear? Express your opinissing comparatives

Nanotechnology Breakthroughs
of the Next 15 Years

Nanotechnology — the manipulation of materials ar@thines at the nano-scale —
one billionth of a meter — promises exciting newa@&epments. Interviews with a

group of nanotechnology experts yielded this Ifdtkely developments:
Two to five years from now:

1. Car tires that need air only once a year.
2. Complete medical diagnostics on a single computgyr. ¢
3. Go-anywhere concentrators that produce drinkabtenfsom air.

Five to 10 years

4. Powerful computers you can wear or fold into youailet.
5. Drugs that turn AIDS and cancer into manageablelitions.
6. Smart buildings that self-stabilize during earthgsaor bombings.

10 to 15 years

7. Atrtificial intelligence so sophisticated you caeli if you're talking on the
phone with a human or a machine.

8. Paint-on computer and entertainment video displays.

9. Elimination of invasive surgery, since bodies camionitored and repaired

almost totally from within.

Reading.
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You are going to read the text called “Fiber te tirain”. What do you think
the text is going to be about? What do you knowualbanotechnology in medicine?

Which of these words do you expect to see in th€?t®o you know what they

mean?
Muscle wire skull tissue cell sensor
Vessel software  converter gauge wound

Task 1.Read the text and see if you were right about th@nmg of the words above
Fiber to the Brain

Today, surgical procedures for implantialgctronic devices that stimulate the heart
muscle to correct abnormal cardiac rhythms areidersd routine. But addressing
the brain in this way—and reaching areas deep mvithe cerebral mass without

destroying neurons en route—is another matter.

While surgeons have successfully installed eleetsad the brain that have restored a
semblanceof sight or hearing, stopped the tremors of Padkirs disease, and
cataloged the brain's responses to environmemallstthey've always had to break
in through the skull. That procedure damages hgaithin tissue, exposes patients to
infection, and leaves wires sticking out of thegalls. And over time, scar tissue

forms around the electrodes, encapsulativegn and isolating them from the active

brain tissue.

In a paper that appeared in the 5 July issue ofJbaenal of Nanoparticle Research,
researchers from the New York University Medicalntee, the Massachusetts
Institute of Technology, and the University of Tokgemonstrate how advances in
nanotechnology could lead to a better way of getimo the brain. The team, led by
Rodolfo Llinas, head of the department of physiglagd neuroscience at the NYU
Medical Center, in New York City, has devisadnethod for attaching electrodes to
small clusters of brain cells—or even individualirens—using the cardiovascular

system as the conduit through which wires are teéa
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The researchers predict that within a decade oitswill be possible to insert a
catheter into a large artery and guide it throuwh ¢irculatory system to the brain.
Once there, an array of nanowires (wires with diznseon the order of 10-9 meters)
would spread into a "bouquet” consisting of milBoof tiny probes that could use the
25 000 meters of 10-micrometer-wide capillariesidaesthe brain as a way to

harmlessly reach specific locations within the ibrai

In the team's proof-of-concept experiments, theyneunaered 500-nm-diameter
platinum wires through the blood vessels in humssue samples and detected the
electrical activity of living brain cells placedjadentto the tissue. At the same time,
they created software and hardware that will likielym a type of analog-to-digital
converter, turning signals emitted by the braio idigital signals and vice versa.

"Five years ago, we [at the MIT Biolnstrumentatibaboratory] created arrays

comprising 100 microelectrodes that [required wslopen the skull and literally

punchelectrodes into the brain to do recordings," g&tlick Anquetil, a coauthor of

the paper who is a Ph.D. candidate at MIT, in Caaigiar, Mass. "When we started
our collaboration with Professor Llinas and shovwed the original work, he was

really shocked at how crude a method it was. It lhiagdea to use the bloodstream,
or, in his words, 'the plumbing that is alreadyéhé

Since then, the challenge has been to create actmrthat is small enough at one
end to reach any neuron without blocking blood fldwt large enough at the other
end (roughly 500 mm) so it can connect with insteats for recording or for
delivering pulses of electricity. "That's actuallihe whole problem with
nanotechnology,” says Anquetil. "It's actually edsy create these [very tiny]

structures, but how do you interface them with macro world?"

One solution for making this stepping down of wiyauges possible was changing
the type of wire. The platinum wires used in thpexxments are being phased out in

favor of conducting polymers, because they are mérgacan be turned into much
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thinner wires, and are more flexible. The team @kwng on a process to create

conducting polymer nanowires as thin as 100 nm.

They believe that a nanowire of this type can &lsanade steerabko that it could
be directed along one of many small blood vesseladhing out from a larger one.
When a small current is applied to a suitably dopéck, the polymers swelbr
contract, prompting the wire to bend in a contitddaway. The arrangement in the

material of dopanfa chemical additivéhat determines whether the material has the

electrical properties of a semiconductor or a caetmy can be electrochemically

switched in real time.

What's more, the conducting polymer material isdlbgradableso depending on its

composition, it can be implanted for short-termdgts or medical diagnostics and
will decompose in a manner similar to the suturgsduby surgeons to close wounds
below the skin. For longer-term connections, swugkhase that would make possible
a through-the-bloodstream cerebral pacemaker fokirizn's patients, a different
polymer formulation would be created from the sa®eof basic molecular building

blocks.

"One of the reasons we're so excited about [theganers] in the long term is that
they are, to our knowledge, the only materials #ilatv you to build a whole system
from the same class of materials," said Anquehiot'only can you create wires to
transmit information or energy, you can build athusi[to replicate the function of

muscles], logic gates for computation, or even cen’s

Task 2.Find the translation to the underlined words
Task 3.Answer the following questions on the text

1.What methods are used now to reach the wounds=r timel skin? 2. What
new opportunities does nanotechnology give indgpect? 3. What materials are
supposed to be used in such methods? 4. Are thgnerablems with introducing
this technology into practice? 5. What sort of peafis with nanotechnology as a

whole is mentioned here?
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Task 4.Make questions to these answers.

1.That procedure damages healthy brain tissue sesgaatients to infection,
and leaves wires sticking out of their heads. 2vldoude a method it was. 3. One of
the reasons we're so excited about [these polynmetis¢ long term is that they are,
to our knowledge, the only materials that allow youuild a whole system from the
same class of materials.
Task 5.Analyze the following sentences

1. Once there, an array of nanowires (wires with dianseon the order of 10-9
meters) would spread into a "bouquet” consistinmitifons of tiny probes
that could use the 25 000 meters of 10-micrometdewapillaries inside the
brain as a way to harmlessly reach specific looatiwsithin the brain.

2. "When we started our collaboration with Professlands and showed him the
original work, he was really shocked at how crudeedhod it was.

3. The platinum wires used in the experiments aregophrased out in favor of
conducting polymers, because they are cheapeheturned into much
thinner wires, and are more flexible.

4. "Not only can you create wires to transmit inforimator energy, you can
build actuators [to replicate the function of mesg) logic gates for
computation, or even sensors."

Task 6.Find examples of Gerunds, Participles and Infigvn the text
Discussion matter.

You have read the text about using nanotechndloggating brain diseases.
Prepare your own report about using nanotechnalogyher areas of our life. Use
the following plan to speak about.

- the traditional way

- the main idea of using nanotechnology in the sama a
- the advantages of using nanotechnology

- the problems

- the prospects
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React and express your own opinion on your frienelsorts using speech

patterns.
Communication Skills.
Making Predictions.
Certainty Will (definitely, certainly)
Certain, sure
Without a doubt, without a question
Probability Probable, probably, likely
Most/highly probable, most probably
Most/highly likely
Possibility May (not), might (not), can, could
Possible, possibly, perhaps
Improbability Improbable, unlikely
Doubtful, questionable
Probably not
Most/highly improbable/unlikely
Most/highly doubtful/questionable
Most probably not
Impossibility Cannot, could not
Not possible, impossible

Task 1.Read the following predictions about the future dedide what you agree

with and what you disagree with. Prove your answers

Forecast #1: Generation Y will migrate heavily ®easFor the first time, the
United States will see a significant proportiontefpopulation emigrate due to
overseas opportunities. According to futurists AdnBrown and Edie Weiner,
Generation Y, the population segment born betweé 8 land 1995, may be
the first generation in U.S. history to have mahyssmembers leave the U.S.

to pursue large portions of their lives, if notithentire adult lives, overseas.
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Forecast #2: Dwindling supplies of water in Chindl wnpact the global
economy.With uneven development across China, the mosemwatensive
industries and densest population are in regionsrevivater is scarcest. The
result is higher prices for commodities and goagsoged from China, so the
costs of resource and environmental mismanagemertansferred to the rest
of the world.

Forecast #3: Workers will increasingly choose mame over more money.
The productivity boom in the U.S. economy during ttwentieth century
created a massive consumer culture--people made money, so they bought
more stuff. In the twenty-first century, howeverpnkers will increasingly
choose to trade higher salaries for more time g families. Nearly a third
of U.S. workers recently polled said they wouldferanore time off rather
than more hours of paid employment.

Forecast #4: We’'ll incorporate wireless technologg our thought processing
by 2030.In the next 25 years, we’ll learn how to augmeunt OO trillion very
slow interneuronal connections with high-speed ugilt connections via
nanorobotics. This will allow us to greatly boostir opattern-recognition
abilities, memories, and overall thinking capacias well as to directly
interface with powerful forms of computer intelligee and to each other. By
the end of the 2030s, we will be able to move bdyine basic architecture of
the brain’s neural regions.

Forecast #5: Children's "nature deficit disordeill grow as a health threat.
Children today are spending less time in directtacinwith nature than did
previous generations. The impacts are showing uponty in their lack of
physical fithess, but also in the growing prevaéeraf hyperactivity and
attention deficit. Studies show that immersing dt@h in outdoor settings--
away from television and video games--fosters nueative mental activity
and concentration.

Forecast #6: Outlook for Asia: China for the sheri, India for the long

term.By 2025, both countries will be stronger, wealthieeer, and more
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stable than they are today, but India's uniquetstsssach as widespread use of
English, a democratic government, and relativespparency of its institutions-
-make it more economically viable farther out.

Forecast #7: The robotic workforce will change Hmgses value employees.
As robots and intelligent software increasingly éateithe knowledge work
that humans can do, businesses will "hire" whatgyss of mind that can do
the work--robotic or human. Future human workerg ow@llaborate with
robotic minds on projects for a variety of entesps, rather than work for a
single employer.

Forecast #8: The costs of global-warming-relatsdsters will reach $150
billion per year.The world’s total economic loss from weather-retiat
catastrophes has risen 25% in the last decaderdinogao the insurance firm
Swiss Re, the overall economic costs of catast®ptlated to climate change
threatens to double to $150 billion per year ireeadie. The U.S. insurance
industry’s share would be $30-$40 billion annuatpwever, the size of these
estimates also reflects increased growth and higdadestate prices in coastal
communities.

Forecast #9: Companies will see the age rangesoflorkers span four
generationsWorkers over the age of 55 are expected to grom 4% of the
labor force to 19% by 2012. In less than five ye@rsmillion baby boomers in
the United States will begin reaching age 65, taditional retirement age. As
a result, the idea of "retirement" will change digantly.

Forecast #10: A rise of disabled Americans wilastipublic transportation
systemsBY the year 2025, the number of Americans agedr@dder will
expand from 35 million to more than 65 million amtiag to the U.S. Census
Bureau. Individuals in that age group are more tiaace as likely to have a
disability as those aged 16 to 65. If that figuemains unchanged, the number
of disabled people living in the United States gibw to 24 million over the

course of the next 20 years. Rising rates of oiggpatare and chronic illness
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point to an increased demand for public transporiads well as special public

transportation services in the coming decades.

Discussion Matter.

Imagine you have invented a prefect device. Youlmneeney to develop it and
to put it into production. Prepare a short talkhie audience who are your possible

investors. Include you view on its future applioatand prove its usefulness.
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