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MODULE I. ELECTRONICS

UNIT 1. DIRECT CURRENT GENERATOR

Vocabulary

O 01N WKW~

. to aid in [erd in] — cmoco6¢TBOBATH

. alternating current [ 'o:1tonertiy 'karont] — nepeMeHHbBIH TOK

. armature terminal [ a:motjus "t3:minl] — kJIeMMa OOMOTKH SIKOPS
. cast steel [ka:st sti:l] — nuras cranb

. commutator [ 'komju:terto] — mepexrogaTenb

. to convert [ 'konv3:t] — npeBpamatk, TpaHCPOPMUPOBATH

. direct current [dr'rekt 'kAront] — TOCTOSTHHBII TOK

. eddy-current [ 'edr 'karant] — BuXpeBbIe TOKH

. electron [1'lektron] — a;mekTpoH

10.
11.
12.
13.

electrical circuit [1'lektrikal 's3:kit] — anekTpuyeckas cxema
electrical energy [1'lektrikal "enadz1] — amekTposHEprUs
electromotive force [1'lektrovmavtiv 5:8] — anexTpoABMKYIIAs cHia
field winding [fi:ld 'windi)] — oOMoTKa momMarHu4YMBaHHS (BO3-

Oy KIeHUS)

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

ion [ 'aron] — HOH

load resistors [loud 11 ZISte] — Harpy304YHBIE PE3UCTOPHI
magnetic field [mag netik fi:ld] — marauTHOE TIONE
magnetic flux [maeg netik flaks] — MmarauTHBIH MOTOK
mount on smth [maont on] — ykperiare Ha 4eM-TH00
neutron [ nju:tron] — HEUTPOH

output voltage [ avtput 'voultids] — BeIX0o1HOE HANPSHKEHUE
power input [ pavo 'nput] — moTpebdiseMas MOITHOCTh
proton [ 'pravton] — mpoTOH

salient pole [ 'setljont pavl] — sBHO BBIpa’keHHBIN TOIIOC
shaft [fa:ft] — Ban



25. the former... the latter ['fo:ms... leeto] — mepBeIil. .. mocneqHMi
26. to bolt [bovlt] — 3akpemnsaTh

27. to come into being — MOABIATHCS

28. wattage [ 'wotidz] MomHOCTE B BaTTax

29. yoke [jovk] — spmo

1.1. Answer the questions:

1) Which household items use electric motors? List as many items as
you can.
2) What is an electric generator?

1.2. Match the words to make combinations:

1) prime a) flux

2) alternating b) source

3) battery ¢) film

4) electromotive d) iron

5) output e) current

6) magnetic f) voltage

7) insulating g) converter

8) cast h) mover

9) energy 1) energy
10) electrical j) force

1.3. Fill the gaps with word combinations from 1.2.

1) There are two kinds of generator. The first produces direct current,
the second type deals with

2) is the voltage developed by a source of electrical energy,
e.g. battery

3) conducts electric current; therefore it is possible to have stray
currents in a system of pipes from this material.

4) is the result of the interaction of subatomic particles with
electromotive force.

5) A special system called Wave is a technology that

used the motion of ocean waves to create electricity.

6) This polymer is used as a material for making

7) A car is a voltage source that has no current 11m1t1ng Try
overloading it and see what happens.



8) A change in the passing through a loop of conductive
wire will cause an electromotive force, and therefore an electric current in

the loop.

9) Using this controller we can programme from 0.75V to
3.3V.

10) In the energy industry, drive pumping units, compressors,

chillers, and other forms of related equipment.

1.4. Read the text.

Direct Current Generator

Historically, direct current machines came into being before alternating
current machines because the scientists of that time (about the middle of the
19th century) were only familiar with battery sources and consequently
made motors which operated from batteries, as well as generators to charge
the batteries. 1) , and will not in the foreseeable future, since
the DC motor offers a controllability not yet approached by AC motors.
Nevertheless a thorough study of DC generators is necessary
2) .

3) . Mechanical power input received from a prime mover
(DC motor in this case) is converted electromagnetically into electrical
energy. This electrical energy can be changed into heat as is done by
connecting load resistors across its armature terminals. The field winding of
the generator is excited with direct current. It is based on the principle of
production of dynamically or motionally induced emf (Electromotive
Force). 4) , dynamically induced emf is produced in it
according to Faraday's Laws of Electromagnetic Induction. This emf causes
a current to flow if the conductor circuit is closed.

The field of the machine produces the magnetic flux. It is basically a
stationary electromagnet composed of a set of salient poles bolted to the
inside of a circular frame. Field coils, mounted on the poles, carry the
D.C. exciting current. The frame is usually made of solid cast steel,
5) . In some generators the flux is created by permanent magnets.
The armature is the rotating part of a DC generator. 6) . The core
is composed of iron laminations that are forming a solid cylindrical core.
The laminations are individually coated with an insulating film so that they
do not come in electrical contact with each other. 7)



1.5. Fill the gaps in the text “Direct Current Generator” with
phrases given below. There are 3 odd sentences!

a) It consists of a commutator, an iron core, and a set of coils;

b) They support the field coil;

¢) Whenever a conductor cuts magnetic flux;

d) A D.C. generator is an energy converter;

e) it is made of cast steel;

f) As aresult, eddy-current losses are reduced;

g) Although superior in many ways, AC machines have not completely

replaced DC machines;

h) Current flows and the poles are electromagnetised and produce the

necessary flux;

i) because the construction of motors and generators is the same;
j) whereas the pose pieces are composed of stacked iron laminations.

1.6. Match the essential parts of DC generator with their

descriptions or functions.

Describe the functions using the combination “the function of ... is ...

2”

1. Magnetic frame

a) It provides a path of very low reluctance to the
flux through the armature from one pole to another
one.

2. Pole cores and pole shoes

b) They are used to reduce losses of friction and
other mechanical losses.

3. Pole coil or field coils

¢) This part rotates inside of an armature.

4. Armature core

d) It is a very useful part of DC generator. Its main
work is to take input AC and give output DC.

5. Armature winding

e) They spread out the flux in the air gap and also
reduce the reluctance in magnetic path.

6. Commutator

f) It provides mechanical support for the poles as
well as mechanical strength for generator machine.
It also carries the magnetic flux produced by poles.

7. Brushes g) It takes supply from commutator and gives output
to terminal of generator.

8. Bearings h) It is a static part of a generator.

9. Stator i) It carries current and generates electromotive
force.

10. Shaft j) These coils electromagnetise poles which produce

the necessary flux.




1.7. Choose the correct word to complete the sentences. Change the
form if is necessary. There is 1 odd word!

Conduct; current; magnetic; wires; equation; provide; result from;
generate; conductor; exert; force.

1. Electricity is usually carried through buildings by
2. is something through which electricity can pass.
3. J. Maxwell produced proving the electric and magnetic
field to act as one.
4. To power you need a way to control electricity.
. An electrical supplies power in houses.
The electromagnetic field a force on the particles.
. A magnetic field the motion of the electric current.
compasses on the ships were affected by lightning.
No battery can enough electrical power to operate a machine.
10. Physicists all around the world experiments with electricity
and magnets.

1.8. Answer the question: which materials can be used for parts of a
generator? Match the DC generator parts and the materials given
below.

DC generator parts: magnetic frame, armature core, brushes, stator,
commutator, armature winding.

Materials: copper, cast steel, iron / steel, cast iron / steel, carbon /
graphite.

1.9. Translate into English.

1) ITocTOsSHHBIN TOK — 3TO TOK, KOTOPBII T€YET B OJJHOM HAIpPaBJICHHH.

2) DNEeKTPOHUKA — ITO HayKa, U3YyYarolasi B3aUMO/ICHCTBUE 3JIEKTPOHOB
U JPYTHUX 3apsDKCHHBIX YacTUI[ C JJIGKTPUYECKUMH, MArHUTHBIMH H
3JEKTPOMAarHUTHBIMU MOJISIMHU.

3) DNEeKTpUUECKH TOK — O3TO JABIKCHHE 3apsDKCHHBIX YacTHI[ 10
MIPOBOJIHUKY B ONPEEICHHOM HAIIPaBICHUH.

4) It Toro dYroOBl BBIACHUTH, KaK TIIOMydYalOT IIEPEMEHHBIH TOK,
paccMOTpUM YCTPONCTBO reHepaTopa NePEMEHHOI0 TOKa.

5) DnekTpoMexaHUIeCKoe IEHCTBHE MArHUTHOTO IOJISA 3aKII0YacTCs B
TOM, YTO HAXOSIIMICS B TOJI€ TPOBOJHUK MOABEPTACTCS ACHCTBUIO CHIIBI
3TOrO MOJIS.



6) Ha cumoBoM peWCTBUM MAarHMTHOTO TIONS OCHOBaHa paboTa
DJIIEKTPUUCCKUX IBUTATENICH, pelie U Tp.

7) BemectBa, y KOTOpHIX BHyTpeHHee (inner) MarHUTHOE TIOJE B
HECKOJILKO COTEH pa3 IIPEBBINIAET BHEIIHee (outer) MarHUTHOE TIOJE,
Ha3bIBAIOT JeppOMarHeTUKaMHU.

8) JleiicTBre WMHIYKIIMOHHBIX allllapaToB OCHOBAHO Ha B3aUMOJIECHUCT-
BHUH TOKa U MATHUTHOT'O TOJIAL.

9) OnexTponBUTaTENh COCTOMT W3 pOTOpa M CTAaTopa, MEXIy
KOTOPBIMU HAXOJUTCS BO3AYILIHOE MPOCTPAHCTBO.

10) B 0OMOTKY sKOps, MOAKIIOYESHHOTO K HCTOYHUKY IEPEMEHHOTO
TOKa, IOJIA€TCSl TOCTOSIHHBIN TOK OT BHEIITHETO UCTOYHUKA.

1.10. Study the Gerund forms and complete the exercises below.

Indefinite Perfect
Active connecting having connected
He denied connecting these devices. He admitted having

connected these devices.

Passive being connected having been connected

Denying being connected with this case | After having been connected
of fraud he agreed to meet the police. | these wires provide current
properly now.

State the form of the Gerund. Translate the sentences.

1. This experiment does not require doing the same things all the time.

2. 1 thought that I am capable of conducting the research on my own,
but my scientific advisor insisted on helping me.

3. Writing scientific papers is a must for every scientist.

4. It is no use searching for another approach.

5. He insisted on taking part in the scientific conference.

6. The author reports having applied a new method.

7. Avoid mixing these two substances, it could be dangerous.

8. Talking about the generator working principle, there is one
more point worth mentioning.

9. Low electric conductivity of this new material resulted in its being
used in cables.




10. Toolmakers usually say that they like working with hands and

making dies.

11. Hardness is the ability to withstand being stretched or bent.
12. It’s no use being an engineer if you don’t want to improve people’s

life.

1.11. Create seven sentences using different forms of the Gerund.

1.12. Match the parts of the sentences in A and B columns.

A

B

1) Production engineers are responsible
for

a) having no electrical contact with each
other.

2) Having set the theme of research,
think about

b) setting clear objectives.

3) Working in a team, you should not
aim at

c¢) getting electric shock.

4) The iron sheets are coated with an
insulating film; it results in

d) making production process efficient
and also choosing safe materials.

5) Satisfying results of the work depend
on

e) accelerating reactions.

6) Do not touch the wire to prevent
yourself from

f) employing such methods.

7) Catalysts aid in

g) being knocked down.

8) He was capable of

h) conducting some experiments.

9) He did not insist on

i) an armature himself.

10) Beware the truck! Avoid

j) doing everything yourself.

1.13. Open the brackets using the correct form of the Gerund.

1) He admitted (make) a mistake in his previous calculations.

2) We do not mind (undertake) this research together with you.

3) (Study) of DC generators is a necessary thing.

4)J. Maxwell’s new equations meant (rewrite) of existing theories on

the motion of objects.

5) He succeeded in (obtain) reliable results.
6) By (generate) and (control) electromagnetic fields we have electricity

everywhere.

7) They prided themselves (be) the first to invent this mechanism.

10




8) Electrical energy can be changed into heat by (connect) resistors
across armature terminals.
9) She avoided (do) wrong constructing the electro scheme.
10) It’s no use (take) these batteries, they need to be recharged.
11) I think of (try) another approach.
12) The behaviour of current was verified by (analyze) experimental
curves.

1.14. Write down nine sentences with the Gerund of the verbs
below.

Verbs: to do, to praise, to turn on, to rotate, to complete, to feed, to
move, to put, to induce.

1.15. Make a report about generator protection from different
faults. Think about:

1) Types of faults.
2) Types of protection.
3) Tools or techniques needed to protect.

UNIT 2. SEMICONDUCTOR DEVICES

Vocabulary

. active region [ aktrv 'ri:dgon] — akTHBHasA 007aCTh

. carrier [ 'keria] — HOCUTENH

. cladding layer [ 'kleediy 'lero] — mmakupyromuii cioit

. coherent [kouv hriorant] — KorepeHTHBIH

. compatible [kom patobl] — coBMecTHMBIit

. emission [1' mifn] — u3nyueHue

. induced [m'dju:st] — HHITYITMPOBAHHBII

. infrared [’ fro'red] — nuadpaxpacHbIit

. junction [d3Apk/n] — coennHEeHNE

. laser diode ['le1ze 'darovd] — nazepHslit quox

11. lattice constant [ 'laetrs 'konstont] — mocrostHHAs (TTapaMeTp) peIIeTKH
12. light-emitting diode [lart 1'mitiy 'darad] — cBeToAMON

13. optoelectronics [pptout lektroniks] — onroamekTpoHmKa
14. photoconduction ['fouts ken'dakn] — poronpoBonuMOCTb

—
SO0 JANWN DK WN—
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15. photodiode ['fouta'datovd] — dhoroanon

16. photoinduced [mn'dju:st] — hhoTOMHIYITMPOBAHHEII

17. photovoltaic effect [foutivoul'tenk 1'fekt] — doToBombTaMUECKHIt
ekt

18. pn-junction — p—n-niepexo. (3AEKTPOHHO-IBIPOYHBINA IEPEXO]T)

19. range [reind3] — nuamason

20. semiconductor [ 'semikon’dakta] — momynpoBogHUK

21. to emit [1'mit] — uCIIycKaTh, U3Iy4aTh

22. to recombine [rikom bain] — nepekoMOUHUPOBATH

23. to shift [[ift] — caBur, mepexrodcHME

24. wavelength ['wervlen0] — nmHa BOTHBI

2.1. Answer the questions: what is optoelectronics? Which devices
are called semiconductors?

2.2. Choose the right translation of the word:

1) fabrication a) coenurenne b) m3rororieHue c) cozmanue d) n300-
pereHue
2) range a) psxa b) Bux ¢) pazmep d) cmocod
3) emission a) coznanue b) uzrorornenue c¢) muccust d) u3nyueHue
4) current a) mpoTekaHue b) B TedeHUe C) TOK d) TeueHNE
5) take part a) yactuuHo b) yuacTBOBath c) MpuHUMATH d) BXOTUTH B
cocTaB
6) property a) ciocoGHOCTh b) BBIOOp ¢) CBOWCTBO d) BO3MOKHOCTH
7) consumer a) IPEHMYIISCTBEHHBIN b) MOTIIOIIEHHUE C) TOTJIOMIAI0-
it d) morpedurennb
8) coherent a) cBs3HBIM b) TapMOHWYHEBIH C€) BOJHOBOH d) mpoBo-
IS
9) operating mechanism a) paGortaromiee ycTpoiWcTBO b) MexaHW3M
OTIepaliy C) MPUHIMI PaOboThl d) yIpaBisist yCTPOWCTBOM
10) junction a) coemmHeHme b) coro3 c¢) mpucoemuHeHue d) obOwe-
JUHEHUE

2.3. Fill the gaps with the words and combinations: active region,
range, semiconductor, junction, carrier, infrared, cladding layer,
photovoltaic effect, optoelectronics, coherent light.

I. is a line of some things or products having something in
common.

12



2. A wire providing people with electricity can be called an electricity

3. Place where two wires meet is their
4. Material having a characteristic of carrying electrical current is a

5. There are several types of emission: ultraviolet, , X-ray,
gamma etc.
6. In the field of special tubes providing various kinds of light
are studied.
7. is a situation when current is caused by sunlight.
8. is surface that appears as a result of covering
conductive surface with metal.
9. is usually monochromatic and the most common source of
light for practical uses.
10. are loop structures connecting points of opposite magnetic
polarity.
2.4. Read the text.

Optoelectronic Semiconductor Devices

Optical semiconductor devices are widely used, in fields ranging from
optical fiber communication systems to consumer electronics, and have
become necessary devices in the equipment and systems making up the
infrastructure of our society. Most optical semiconductor devices are
optoelectronic pn-junction devices, such as laser diodes, light-emitting
diodes, and photodiodes. The main interest in the field of optoelectronic
devices has shifted from device physics and operation principles to device
applications. That is why we require a wide range of knowledge related to
optoelectronic semiconductor devices.

The successful fabrication of a diode laser relies upon the properties of
the materials involved. At least two compatible materials must be found,
one for the cladding layers and another for the active region. The
fundamental requirement for these materials is that they have the same
crystal structure and nearly the same lattice constant.

The basic operating mechanism of laser diodes is based on the
electrical and optical properties of pn-junctions and semiconductor
materials. Laser diodes are devices emitting coherent light produced in a
stimulated emission process. The light emission process in laser diodes is

13



more complicated than that in LEDs, where light is produced in a
spontaneous emission process. The lasing wavelength ranges from the
visible to the infrared depending on the material of the active layer.

Light-emitting diodes (LEDs) are used under a forward bias that emits
incoherent light when current passes through the semiconductor junction.
When the minority charge carriers recombine radiatively with the majority
charge carriers, photons are emitted. This is the basic light generation
process in semiconductors.

Depending on the semiconductor material used in the light-emitting
layer (active layer), the wavelength of the emitted light can be anywhere
within the range from visible to infrared. LEDs have been widely used in
optical fiber communication systems, data links, remote controllers, for
display and indicator applications, etc.

Photoinduced  electrons and holes recombine radiatively
(photoluminescence) and non-radiatively. If an electrical field is applied to
the semiconductor, some of the induced carriers take part in electric
conduction and this leads to a decrease in electrical resistance of the
semiconductor. This is called photoconduction.

If there is a pn-junction in the illuminated area, the electrons and the
holes are separated by the electrical field at the pn-junction without any
electric bias, and an electromotive force between the p- and n-side
semiconductors is generated. This is called the photovoltaic effect.

Based on the phenomena described above, light power can be converted
into electrical power in photodiodes. Their operating mechanisms are based
on the electrical and optical properties of the pn-junction and semiconductor
material. Their functions are, however, quite different from those of LEDs
and laser diodes, and in the photodiodes the optical absorption processes are
used.

2.5. Read the text “Optoelectronic semiconductor devices” and say if
these statements are True, False of Not mentioned.

1) Optical semiconductor devices can be divided only into three groups.

2) A crystal lattice may include cubic crystals.

3) The work of a diode also depends on its composition.

4) Laser diodes work using electromagnetic forces.

5) Optical fiber is one of the materials used in diodes.

6) Although there are various types of diodes, they have similar
functions.

14



7) Photovoltaic effect means th
by electric bias.

at electrons and the holes are separated

8) In light-emitting diodes light is produced in a stimulated emission

process.

9) In one of the diode types light can be changed into electricity.

10) The structure if a diode laser

has two layers.

2.6. Which words are defined below?

1) The distance over which the wave's |a) Diode
shape repeats.

2) Coating lying between/on b) Laser
something.

3) Threads used to carry light. c¢) Charge

4) To give something off. d) Lattice constant

5) Device that converts energy into e) Wavelength
coherent radiation flux.

6) Spectrum of some objects. f) Junction

7) Length that denotes the size of the |g) Range
unit cell in a crystal lattice.

8) Place where two wires meet. h) Layer

9) Property defining the ability of i) Emit
objects to create electromagnetic field.
10) An electrical element of two main | j) Optical fiber
types that conducts current.

2.7. Add a word or a part of a word to complete the following:

1) opto
2) photo
3)  conductor
4)pn-_
5) laser
6) -emitting
7) length
8) layer
9) electric
10) -radiatively

15



2.8. In the text, find and translate sentences with the following words
and combinations: IIMPOKO MCHOJIB3yeMbIii, 3ABHCSIIHA OT, OTJIMYATHCS
0T, IPUHUMATH YYacTHe, OCHOBBIBATHLCH HA, MPUMEHATHLCH K, OCHOBHOE
TpeOoOBaHMe, 110 MeHbIIIEe Mepe, IJIABHbI HHTEpeC, CMECTHJICHA OT.

Create your own sentences and use at least 7 combinations.

2.9. Write more keywords expressing the ideas from the text: optical
semiconductor devices, laser diodes, ...
Retell the text using these keywords.

2.10. Study the grammar rule.
The use of the Gerund

The Gerund is used after:

1. Verbs followed by prepositions: accuse of, apologize for, forgive
for, insist on, object to, thank for, think of, etc

They succeeded in doing such a difficult experiment.

Thank you for asking this question.

Are you thinking of continuing your research?

2. Nouns used with prepositions: chance of, importance of, mistake of,
opportunity of, plan for, reason for, purpose of, preparation for, way of, etc.

He had no chance of conducting the experiment in a right way.

We will have an opportunity of meeting our colleagues there.

Do you have any reason for asking me to do it?

3. Phrasal verbs: burst out, give up, go on, keep on, etc.
She gave up working at this topic a year ago.

He keeps on asking this question all this month.

He bursts out laughing every time I ask about his research.

4. The following verbs: avoid, consider, deny, involve, mind, postpone,
recall, risk, etc.

You can hardly avoid meeting her.

He denied making this mistake.

My work involves collecting the samples.

5. Word combinations: be afraid of, be angry for, be guilty of, be
interested in, be aware of, be fond of, have difficulty in, be no use, be used
to, etc
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There is no use doing it again.
She was afraid of making a mistake.
Did you have any difficulty in obtaining the results?

6. Prepositions: after, before, besides, in spite of, without, on, by,
instead of.

They worked ten hours without stopping.

After putting the samples in the nanotube she made some notes.

They continued working in spite of having problems.

2.11. Translate the Russian part of the sentence into English.

1) Do you have (3aTpynnenue B pucoBanum) electric scheme?

2) He (3aunTepecoBan B noiyueHun) a patent for his invention.

3) Systems analysts have been working with an immediate task
through the night (6e3 octaHoBKH).

4) (becnone3no mpoboBatp) this material: it’s not strong enough to
bear such weight.

5) The work of electrician (BkiroYaeT TPOKJIAIbIBAaHHE IPOBOJOB U
ycTaHOBKY) electrical equipment.

6) Turning on too many household devices at the same time, you risk
(BBI3BaTH MEPETPY3KY).

7) There are different ways (petenns 3Toi IpoOIeMBbI).

8) Do we have (nmpuuuHbl coeuHATH) these wires another way?

9) He likes his job. It made him (IpHUBBIKHYTH K TecTUpOBaHMIO) lots of
samples.

10) The factory (mpekparuna Bbimyck) turbines due to financial

problems.

2.12. Transform the given sentences using the verb in brackets with
the Gerund.

Model: I cannot find my friend. She is not at home. (#y) — Try phoning
her at work.

1) He was an experienced worker. However we had to sack him because
of skipping his shift. He did it several times without any reason. (regret)

2)It is a tricky situation! I think you need to consult an expert.
(recommend)

3) I see a lot of new equipment in your laboratory. What are you going
to use it for? (intend)
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4) Your remote control is not working. Maybe you should change the
batteries. (try)

5) If you follow the instruction, the installation will be successful.
(depend on)

6) I have written down most of the information, but missed one fact
about laser diodes application. Could you repeat it once more, please?(not
remember)

7) He was asked many questions about his research. But his work was
a secret one. (decline)

8) It was a line of difficult experiments, but you helped me a Iot.
(appreciate)

9) This material does not have an appropriate crystal structure. We
won’t work with this material anymore. (stop)

10) Working in optoelectronics you need knowledge from physics,
operation principles and applications of various devices. (require)

2.13. Use the list of verbs given to write all possible Gerund forms of
them.

Then make word-combinations ‘gerund + noun / pronoun’.
To conduct, to generate, to consider, to fabricate, to emit, to apply, to
illuminate, to operate, to separate, to absorb.

2.14. Fill the gaps with an appropriate form of the verb (the
Infinitive / the Gerund / the Participle).

Provide, produce, modify, need, create (x2), apply, require, use, grow,
control

1. Silicon is used most semiconductors commercially, but dozens
of materials are as well.

2. The resistance of semiconductors is normally modified by electric
fields.

3. Transistors are combined with capacitors and resistors __ complete
electronic circuits.

4. This is useful for fiber optic communications and __ the basis for
energy from solar cells.

5. The level of chemical purity  is extremely high.

6. To make a semiconductor device you need a level of chemical

purity and perfection of the crystal structure.
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7. A technique for achieving high purity includes  the crystal
using the Czochralski process.
8. We need a special temperature electrical properties.
9. Electric fields are by junctions between regions of n- and
p-types of semiconductors.
10. Semiconductors’ electrical properties are often permanently
by introducing impurities through doping process.

2.15. Make a presentation about where semiconductors are used. You
may choose the sphere of production, everyday life, or electronics etc.

UNIT 3. SAVING SPACE OF ELECTRONIC SYSTEM

Vocabulary

. board space [bo:d speis] — momaas MOHTaXa

. buck converter [bak kon'v3:ta] — moHmkaromii npeodpazoBaTeib
. capacitor [ko pasitor] — KOHIEHCATOP

. capacity [ko'pasiti] — eMKOCTb, BMECTUMOCTb

. to consume [kon sju:m] — moTpeOIATH

. conversion stages [kon'v3:[n [steids] — ¢a3sl npeoOpazoBanus
. converter [kon v3:to] — mpeobOpa3oBaTeins, KOHBEPTEP

. eventually [1'venffali] — B uTore

. hazard ['hazod] — yrpo3a

higher-frequency [ 'hars 'fri:kwonsi| — BEICOKOYaCTOTHBII
11. initial [1'n1fol] — HCXOMHBIIA

12. integrated circuit [ 'itigrertid 's3:kit] — uHTerpanbHas cxema
13. load transient [loud 'traenzront] — BpeMeHHas Harpy3Ka

14. loose [lu:s] — He3aKpEIIICHHBIH

15. overcrowded [ouva 'krauvdid] — mepemoTHEHHBIH

16. portable [ 'po:tobl] — nepeHocHOM

17. power line ['pave lamn] — muHUsA 3neKTpONIEpEaaY

18. power point [ pave point] — cuoBast TOYKa

19. ratio [ 're1f1ou] — cooTHOIIEHHE

20. to shrink [frigk] — ymeHbIIaThCA, CKUMATHCS

21. step-down [step davn] — moHMkarOIIUN

22. to compromise [ kompromaiz] — moaBeprate ormacHOCTH

_.
SOOIV AL~
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23. to overcome [ouva kam] — mpeomoneBats
24. to rescale [ri: 'skeil] — u3mensTH MacmTab
25. topology [to'polad31] — Tomonorus

3.1. Answer the questions:

1) Is it possible to save space in power supply system?
2) Discuss how the following can save space:

— Using smaller devices;

— Cutting down the power you need;
— Making changes in the electrical scheme.

3.2. Match the synonyms.

. downsize

. space

. manufacturer
. power

. size

. save

. shrink

. ripple

. expand

. ratio

SO 0INWNKWN—

—

a. energy
b. dimension
C. compress
d. wave

e. decrease

f. correlation
g. producer
h. room

1. broaden

j. economize

3.3. Join the parts of the sentences.

1) Power electronics is the
application of solid-state
electronics

a) found in many consumer electronic
devices, e.g. television sets,
personal computers, battery chargers, etc.

2) An AC/DC converter the most
typical power electronics device is

b) to a few hundred microseconds,
depending on the device.

3) Electronic and electrical
engineering deals

c) slow speed and are useful for power
frequency switching and control.

4) Converting AC power to AC
power allows

d) inverters has gained great interest.

5) Some diodes and thyristors are
suited for relatively

e) to the control and conversion of electric
power.

6) In modern systems the
conversion is performed

f) energy loss in the transitions.

7) A relatively new class called
multilevel

g) with the design, control, computation and
integration of nonlinear, time-varying energy-
processing electronic systems.
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8) Faster switching devices h) simulation programs such
minimize as PLECS, PSIM and MATLAB.

9) Power electronic circuits are |1) with semiconductor switching devices
simulated using computer such as diodes, thyristors and transistors.
10) Switching times range from |j) to control the voltage, frequency, and
tens of nanoseconds phase of the waveform.

3.4.Read the text “Using power, saving space” and answer the
questions:

1) What are the advantages of saving space of electronic power
supplies?

2) Which way was used to make the change in system possible?

3) Which ways to decrease the dimensions of the power supply are
there?

4) Would the innovation be useful for all kinds of electronic systems?

5) How does the innovation influence the economical side of
production?

6) Does the reduced space mean expanding of functionality of the
device?

7) Why is saving space innovation important?

8) What is the purpose of the first products with the innovation?

9) What does any electronic system operate on?

10) Which part of the system space can be saved using the new method?

Using power, saving space

Imagine if on-board electronic power supplies could suddenly shrink to
20 percent or less of their previous size. For most users, this doesn’t mean
much because they pay little attention to power supplies, even though power
supplies typically consume up to half of the board space of an electronic
system. It would mean that equipment could suddenly be much smaller and
lighter-weight.

Portable devices would become more mobile than ever. Large
equipment could pack more channels and features into less space without
overheating. Aerial drones could stay longer without charging. In short,
every area of electronics could benefit from such a radical rescaling of
power supplies.
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This level of system rescaling is now possible with a new capacitive
conversion topology for on-board power supplies introduced by Texas
Instruments (TI). The innovation is designed for step-down applications that
convert power inputs from higher to lower voltages, and it enables much
higher-frequency operation than was previously used in similar chips. TI’s
first integrated circuit (IC) products employing the new topology are
targeted at communications infrastructure, mass storage and test and
measurement applications. Manufacturers can provide more functionality
without having to expand the system.

Every electronic system operates on power supplied from a battery or
power line source. Eventually battery-operated systems will benefit from
the new topology, but initial products are focused on line-powered systems.
Power conversion is often a multi-stage operation, especially when the
initial input voltage is much greater than the voltages used by components
in the equipment.

One way to reduce the size of the overall power supply is to use fewer
conversion stages, which is possible when the converters offer a large ratio
of input voltage to output voltage.

Another way to downsize the power supply is by rescaling the
components within the converters. Given that power supplies account for
about 30 to 50 percent of the space in many systems, the space savings can
be significant. But slimming down buck converters has not been easy, as the
following section explains. Finally, another important design challenge is
that the power supply must provide a high output current, so that the
converter can drive a high-current device such as a microcontroller, or
several lower-current devices.

The innovative buck converter design meets these challenges by
achieving high-frequency operation with a high voltage input-to-voltage
output ratio and with a high output current. Without compromising
operating efficiency, TI’s capacitive conversion topology reduces size,
allowing innovators to design applications that are smaller and lighter-
weight and pack more high-performance processing and features into the
same space. The new converter also reduces the bill of materials, which
could reduce the overall system cost.

The voltage across the capacitor minimizes power losses during
switching, since a lower voltage swing means less power loss on each cycle.
Other advantages that help improve the output quality and reduce design
complexity include reduced inductor current ripple, automatic current
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balancing between inductors, a soft charge and discharge through the
capacitor, a doubled on-time and excellent load transient response. All of
these help to overcome challenges in creating small-size, high-frequency
voltage regulators.

3.5.Fill the gaps with words given in bold in the text. Change the
form of the verb, if it is necessary.

1. Alaptopisa ___ computer, you can take it wherever you want.
2. , we have come to an appropriate decision.

3. It’s very dangerous to play with a kite near a !

4. When something decreases in size, it

5. of an electrical scheme is its geometry, the way how electrical
circuits are organized.
6. We need to find reliable equipment that can difficulties in

case of circuit failure.
7. Converter is an electrical device that can transform

8. Several devices working at the same time too much energy
and can cause power failure.
9. The of the components in this substance is inappropriate
for this experiment.
10. You can easily it using the mouse wheel.

3.6. Find and correct mistakes in spelling / use of vocabulary /
grammar in the text below. The total number of mistakes is 15.

DICE+ is a computer that allow people to enjoy digital versions of their
favorite board games where having pleasure and excitement of rolling the
dice. DICE+ is a smart electronic dice that uses motion-sensing, data-
processing, and power-management teknologies. Players hold DICE+ in
their hands, shake it and roll it, just as they would with traditional dice. The
result is displayed on the dice himself for everyone to have been seen.
Simultaneously, it is also being communicated wirelessly to the mobile
device that is hosted the game.

Cheating are not possible; holding the device in a particular position and
then rolling it gently to achieve a desired result will not work because this
smart dice knows when it has been properly rolled. Its motion sensors and
computing brain can calculate how many times it has tumbled to decide if
this was a fair throw. It doesn’t have an on/off switch, either.
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The DICE+ combines three kee technologies: tiny sensors that might
detect and measure movement and orientation, microcomputers that are
thousands of times most powerfully than those that powered the first space
explorations, and sophisticated chips that monitors and controls the flow of
electrical power inside the dice.

3.7. Find in word search below English equivalents of given Russian
words. Use only straight directions: UP, DOWN, RIGHT, LEFT.
Words do not cross.

IHepexnoyams, MUHUMUUPOBAMb, NPOCMPAHCIMEO, VYMEHLUAMbCA,
nepezpes, npenamcmeus (UCHbIMAHUs), Nomepu, KoHEepmep, 8bl200d,
Hanpsjcexue.

F I L K U C G S H I Q E
Q I T C G o} B P R N F F
Q I A S F \ L A E K U |

3.8.Play “The Gallows”. Play this game in pairs or with the whole
group. Choose and keep in secret one of the words from this unit. Then
draw as many lines as there are letters in this word. Make students name the
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letters and write the right ones. If the letter is wrong, begin to draw
a gallows tree and a hanging man. When the word is guessed, choose
another one.

3.9. Study the grammar rule.

The Gerundial Construction

The combination in which the Gerund has its own subject is called The
Gerundial construction. The subject of the Gerund can be expressed by a
noun or pronoun.

Translation into Russian: a clause mostly introduced by mo, umo / mem,
umo / Kax.

e An action of a living being is expressed by a possessive case or
possessive pronoun:

Can you stop them making noise? (It’s forbidden to shout in the
laboratory). — He moenu 6vl vl coenamv max, umodvl oHU He uiymenu?
(Kpuuamo 6 1abopamopuu 3anpeujero).

e An action of some object is shown by a noun in the common case:
Her speaking was interrupted by the door opening. — Ee peuv Oviia
npepeana mem, Ymo omKpwulIACh 08epb.

3.10. Translate into Russian. State the subject of the Gerund.

1. The Chairman suggested our meeting next day.

2. I can’t stand his interfering with what I do.

3. Mind system overheating and pack less channels in its space.

4. Their rescaling the components was argued to be a way to downsize
the power supply.

5. We understand the reducing of the size becoming essential in
today’s electronics.

6. The spy entered the laboratory without anyone seeing him.

7. I can’t imagine their finishing before the deadline.

8. Security organizations would fancy quadcopters staying longer in
the air.

9. Most of consumers don’t mind power supplies taking nearly half of
the space in a system.

10. Journalists admitted the company demonstrating customer care.
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3.11. Translate from Russian using Gerundial phrases.

1. OH HacTauBaeT, YTOOBI BBl OTBETWIIH i He3aMeIIUTEIHHO.

2. MBI CIIBIIIANH, YTO OH Ha3HAYCH TUPEKTOPOM 3TOH KOMITAHHH.

3. MBI oTBe4aeM 3a TO, 4YTOOBI MPOEKT OBLI 3aKOHYEH BOBPEMSI.

4. JlupexTop HACTOSUI, YTOObI MEHS OTIPABHIN B KOMaHIHUPOBKY.

5. Bel MoOXkeTe paccuMThIBaTh, YTO OH BBIIIONHUT CBOK pPaboOTy
BEJIUKOJICITHO.

6. HauanpHuk otaena pa3paboOTOK HACTOSUL, YTOOBI TPE3CHTAIUS
YIIy4IICHHON BEPCUH MPOIyKTa Oblja MPOBEAcHA B CPEIy.

7. MBI yYuTHIBa I MHHAMHU3ANUIO0 SHEPTETHUECKUX TOTEPh BO BpEeMs
MEePEKITIOYEHUN.

8. 3aKka3ymKy OIEHWIM €T0 YIIOMHUHAHUE O CHIDKEHUHU CTOMMOCTH H3-
3a yMEHBIIICHHS pa3Mepa yCTPOWCTRA.

9. INpousBomuTeNin OOCMIAIOT MOBBINICHHYIO (DYHKIIMOHAIBHOCTh 0€3
MEePerpy3Ku CUCTEMBI.

10. 4 Hanerock, YTO B HAIIIEM IIeXe TOSBUTCS HOBOE 00OPYI0BaHUE.

3.12. Noughts and crosses game.
Draw the table on the board:

their having supplied his breaking through engineers’ developing
designers’ minimizing my having challenged our achieving
him allowing innovator’s converting her causing

Divide the class into two teams: “Noughts” and “Crosses”. Make
them choose the cell with the Gerundial construction and let tell the
sentence with it. They are to play “Noughts and crosses” trying to
prevent the second team winning.

You have to cross out the used cell.

3.13. You are working for a company designing electrical household
appliances. Create a product or modify the one that already exists. Make
notes about this product. Then give a presentation of it saying:

— the type of device;

— advantages and disadvantages of the device;
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— how to use it;
— which precautions should be followed.

Listen to other presentations and discuss which device is the most
helpful, user-friendly and safe.

UNIT 4. BATTERIES

Vocabulary

. ambient [ @mbiont] — BHEIITHHHA

. blaze [ble1z] —BcmbImKa, TITAMS

. challenge ['feelinds] — 3anaua, BbI30B

. chemically bound [ 'kemiklr bavnd] — xumMudeckn cBsI3aHHBIH
. compound [ 'kompaovnd] — coequneHue

. constituents [kon'stitjvonts] — cocTaBisroIIIE

. conventional [kon venfonl] — oGbraHBII

. excess [1k'ses] — npeBbinieHUE, U30BITOK

. exposed [1k 'spavzd] — BEICTaBIEHHBIH, OTKPBITHIH
10. lithium [ 'l16rom] — muTHit

11. oxidation [oks1'derfn] — okucneHue

12. porous [ po:ras] — MOPUCTHIH

13. production [pro’'dak/n] — mpousBomcTBO

14. reduction [r1'dak[n] — pexykiws, cokpamieHue

15. row [rou] — psin

16. solid [ 'solid] — TBepbIii, IIEIIbHBIIH

17. surface [ 's3:fis] — moBepxHOCTB

18. to swell up [swel Ap] — pacmmyxaTh, B3yBaThCs
19. thin-film [0m-film] — TOHKOIICHOYHBI#

20. to seep [si:p] — MPOHHUKATH, MPOCAYUBATHCS

21. to temper [ tempo] — 3aKansATh

22. ultimately [ altimitli] — B kOHEYHOM cueTe, B UTOTE
23. viscous [ 'viskos] — BSI3KHIA, TATYINH

O 0 I U A W -

4.1. Choose an appropriate variant for each gap.

In 1800, as the result of a professional 1) over the galvanic
response presented by Luigi Galvani, Alessandro Volta developed a 2)
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of the battery, which 3) a steady electric current. Volta had
determined that the most effective pair of metals 4) electricity
was zinc and silver. In 1861 the name "volt" was given to the 5) of
resistance. In 1881, the International Electrical Congress made the volt
6) to 10° cgs units of voltage. The cgs system (centimetre—gram—
second system) at the time was the 7) system of units in science.
8) , the volt was defined as the potential difference (nowadays is
called the "voltage difference") across a 9) when a 10) of
one ampere dissipates one watt of power.

1) disagreement / difference / agreement / interest
2) descendant / generation / forerunner / sibling
3) developed / produced / created / hold
4) producing / production / productive / having produced
5) system / unit / number / mark
6) equal / number / received / resemble
7) customary / future / written / potential
8) at last / the last years / nowadays / at that time
9) current / loop / conductor / capacitor
10) resistance / current / tension / temperature

4.2.Join the given combinations into sentences. You can add any
words you need. Combinations can be used more than once.

Model: Batteries produced like this could be left sitting out in the sun
without consequences.

A B
sitting out in the sun danger
the environment at higher temperatures
charge a battery make sure that
the researchers are able to produced like this
thanks to the trick with the negative pole

4.3. Answer these questions. More than one answer is possible.

1. If you leave a battery in the sun for a long time...
a) ...it will heat.

b) ...it can explode.

¢) ...nothing will happen.
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2. Poles in common batteries are:
a) Positive and neutral.

b) Positive and negative.

c¢) Negative and neutral.

3. lons inside a battery...

a) ...move from one pole to another.
b) ...stay in electrolyte.

c) ...circulate and cause heating.

4. If an electrolyte is solid, it will...
a) ...let charges move freely.

b) ...provide more power.

¢) ...make heating of a battery safe.

5. Materials for battery electrodes are:

a) Gel and conductive.

b) Solid and conductive.

¢) The material doesn’t matter.

Skim the text “Li-ion Batteries Improve Safety” and check your
answers.

4.4. Read the text.

Li-ion Batteries Improve Safety

Conventional lithium-ion batteries are not without their dangers: mobile
phone batteries have exploded several times, resulting in injuries, and an
entire row of houses burned down. The blaze was caused by a battery that
caught fire being charged improperly.

In conventional lithium-ion batteries as well as in most other batteries,
the positive and negative poles — the two electrodes — are made of solid
conductive compounds; charges move between these electrodes in a liquid
or gel electrolyte. If you charge such a battery improperly or leave it sitting
out in the sun, the liquid can ignite or the gel can swell up.

This is not the case with solid-state batteries, which are currently in
development worldwide: in these types of batteries, both the electrodes and
the electrolyte are made of solid material. "Solid electrolytes do not catch
fire even when heated to high temperatures or exposed to the air," explains
Jennifer Rupp, Professor of Electrochemical Materials. One of the
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challenges in developing solid-state batteries is to connect the electrodes
and electrolyte in such a way that the charges can circulate between them
with possibly little resistance.

Researchers constructed a sandwich-like battery featuring a layer of
lithium-containing compound, which acts as a solid electrolyte between the
two electrodes. This compound is one of the materials with the highest
known conductivity for lithium ions.

During production, it is important to make sure that the solid electrolyte
layer obtained a porous surface. The researchers then applied the material of
the negative pole in a viscous form, allowing it to seep into the pores.
Finally, the scientists tempered the battery at 100 degrees Celsius.

Thanks to the trick with the pores, the researchers were able to
significantly enlarge the contact area between the negative pole and the
solid electrolyte, which ultimately means that the battery can be charged
faster.

Batteries produced like this could theoretically operate at a normal
ambient temperature. But they work best at 95°C and above at the current
development state. This characteristic could be put to use in battery storage
power plants, which store excess energy and deliver it later as needed. By
coupling battery power plants with industrial facilities, we could use the
waste heat to operate the storage power plant at optimal temperatures.

Thanks to this solid electrolyte one can not only operate batteries at
higher temperatures, but also build thin-film batteries, that can even be
directly placed on silicon chips. The immediate next step is to optimize the
battery, with a particular focus on further increasing the conductivity of the
electrode-electrolyte interface.

4.5. State the right order of the ideas according to the text. There
are two extra sentences.

A) The environment in a battery has been changed.

B) The innovation improved the performance of the battery.

C) Lithium-ion batteries have some disadvantages that can have
unpleasant consequences.

D) Charges travel inside the battery in a special environment.

E) One of the tasks for researchers is to develop solid electrodes and gel
electrolyte.

F) The electrodes in a battery are usually made of materials with the
same properties.
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G) Developing the new battery type scientists conducted some experiments.
H) The layer added inside the battery can conduct ions.

D) In the laboratory a battery with a gel electrolyte was constructed.

J) Some characteristics of battery need to be improved.

4.6. Match the opposites from the left and right columns:

1. solid a. wrongly
2. properly b. dense
3. ambient c. gaining
4. conductive d. ruin
5. expose e. weaken
6. improved f. hide
7. loss g. internal
8. construct h. dielectric
9. porous 1. liquid

10. temper j. degraded

4.7. Skim the text and find the words defined below. The words are
given in order of their appearance in the text. The number of letters is
given in the gaps.

1) A thing that one can use to power devices of different size and
functions. (7 letters)

2) An element discovered in 1817, which name is translated as
“stone”. (7)

3) A conductor having some positive or negative charge. (9)

4) A substance with chemically bound constituents. (8)

5) A conductive substance. (11)

6) One of the states of a substance, neither liquid nor gaseous. (5)

7) An action describing invention of something, its building or
creation. (9)

8) Tiny channels threading a surface. (5)

9) Property, feature or parameter. (14)

10) The next action, next movement or objective. (4)

4.8. Match the synonyms from the left and right columns. There is
one extra word in each column!

1) characteristic a) solid
2) facilities b) catch fire
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3) operate ¢) technique

4) next d) move around
5) trick f) following

6) circulate g) increase

7) ignite h) control

8) surface 1) property

9) enlarge j) equipment

4.9. Build a word-chain naming the words from the field of electrical
engineering. The next word should begin with the last letter of the previous
one. The person who cannot say the next word is out of the game.

4.10. Study the Grammar rule and complete the task below.

Gerund and Verbal Noun
The Gerund The Verbal Noun
—has tense and voice forms —can be plural

He praised himself for having done this | We can use his findings in our work.
work.

—can take a direct object —can have an article

I went on reading an article. They could hear the ticking of the clock.

—can be modified by an adverb —can take an attributive prepositional
phrase

1 kept reading fast. They hear the ticking of the clock.

—can be part of a predicate —can be modified by an adjective or
pronoun

We 've begun collecting the data. I could just see a faint glimmering of

light in the distance.

Translate into Russian. State the form of the verb (Gerund, Verbal
Noun).

1. After being charged improperly batteries can cause fire.

2. Making electrolyte solid means creating a safe battery.

3. By adding a solid layer between electrodes, we may improve
conductivity.

4. Studying the following examples, the reader keeps realizing the
significance of this result.

5. We are already familiar with fundamentals of electricity and
magnetism being briefly reviewed in this paragraph.
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6. After being produced this way, batteries can work at different
temperatures.

7. This is the same as saying that these two figures have nothing in
common.

8. There are different ways of showing the phase relationships
between three voltages.

9. The crossing of the curves was not predicted.

10. There was one mistake in a formula having been created by a team

of young scientists.

4.11. Analyze the —ing forms. State them as Gerunds or Verbal
Nouns. Motivate your decision.

1. She insisted on my showing her the papers and explaining why I did
not mention her name as the co-author.

2. He promised to send me the reading the moment he found it.

3. He lost his job through falling ill all the time.

4. After hours of hard work we were so exhausted that decided to go
home without cleaning the table and saying ‘goodbye’.

5. Thinking about this strange situation kept her awake nearly two
hours that night.

6. After being asked about our plan for the following month he
changed the topic every time.

7. Now we can watch the changing of the substance while heating.

8. We found the solving of this problem too difficult to be easily
devised.

9. They praised themselves for having finished the line of final
experiments.

10. Enlarging the contact area of electrolytes means improving their

charging.

4.12. Translate into English using Gerund forms or Verbal Nouns.

. KakoBa nens Bamero npuesna crona’?

. ITocne cpayu T€CTOB A MOEXall K CBOMM POJUTEIISIM.

. 51 OTIOXMI OTHPABKY CTaTbU: HY’KHO IIPOBEPUTH €€ EIIE pas.

. HeT HUKaKOM BO3MOXHOCTU HAUTH 3Ty KHHUTY.

. OH mOKMHY 3a11, He JOXUAsICh OKOHUAHHS KOH(EPESHLIUH.

. Ee ombIT paboThI € 3TUMH BELIECTBAMH MTPUTOTUTCS B Oy TyIIEM.
. OH He Bo3paxkaeT, YTOOBI BBl HPUCYTCTBOBAIHN HA €TO OIBITaX.

NN DN kW
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8. MBI ceifuac 3aHATHI EPETPOBEPKOI BAIKHBIX pPE3yJIbTAaTOB.

9. O wHacramBad Ha TOM, 4YTOOBI TPHOOPH OBUIM TIIATENHHO
YIaKOBaHBbI.

10. 1Ux nmaboparopusi Oblla HarpakaeHa 3a M300pETEHHE BEIECTBa,
MIPOBOASIILIETO HOHBI.

4.13. Choose an appropriate —ing form of the verb.

1. (watch) another man working gives a lot of pleasure.

2. Such (do) can hardly be explained.

3. (improve) semiconductors technology allowed us to enlarge
capacity of electronic devices.

4. These (happen) are remarkable.

5. (return) home after a day of hard work is very satisfying.

6. You can learn about current developments in electronics by (look
through) this web-site.

7. By (use) of new electronic devices one can regulate electrical
energy.

8. Despite intensive (grow) of functions of electrical devices,
important problems in this field are still connected with (convert) of
electrical energy.

9. Mankind is capable of (use) electrical energy in different forms, so
this energy type is applied in various areas.

10. By (choose) semiconductors as the base for converters, scientists
had no difficulty in (work) high conductivity.

4.14. Find information about a scientist that made a great
contribution to the development of physics. Prepare a presentation
following the plan:

— What is this person famous for?

— Which contribution did he/she make?

— Why is this discovery/invention important?

— Which advantages and opportunities for further research were
there?

4.15. Formulate the role of a battery in our life. Is there anything
that can replace it? Find information about the alternatives and fill the
table. Share your ideas with your class.

An alternative | Where to use | How to use | Advantages | Disadvantages




MODULE II. INFORMATION TECHNOLOGIES

UNIT 5. WHAT IS A COMPUTER NETWORK?

Vocabulary

1. to cause emergence [ko:z i'm3:d3ons] — BEI3BIBATH MOSABICHIE
2. communication environment [ko mju:ni'’kern in'varronmont] —
KOMMYHHKaIMOHHAs cpena
3. computer network [kom'pju:te 'netws:k] — komIbIoTEpHAas CETH
. to consist of [kon'sist ov] — cocTosATh U3
. data links [ 'derto ligks] — xaHams! cBsI3H, IEpeIadn TaHHBIX
. final devices [fainl di'vais] — koHe4yHBIE ycTpoiicTBa
. human activity [ hju:men &k tiviti] — yenoBeueckas qesTEILHOCTh
. to interconnect [ 'ntoks nekt] — cBA3bIBaTH, COSTUHATH
9. in relation to [in r1'le1fn tu:] — MO OTHOIIEHHUIO K, OTHOCHUTEIHHO
10. node [noud] — y3en
11. to occur [2'k3:] — mIPOUCXOAUTH, HIMETh MECTO
12. remote execution of programs [[r1'mout eks1 kju:fn ov 'provgreemz] —
yIaJeHHOE BBIIOIHEHHE IPOTPaMM
13. to represent [repr1 zent] — mMpeaCTaBIATh
14. router [ ru:tor] — MapIpyTH3aTOP
15. set (n)— HabOp, KOMIUIEKT; (V) yCTaHABIMBATh
16. technical point of view ['tekniksl pomt ov vju:] — TexHuueckas
TOYKA 3pEHHS

o <IN B e NN/ I N

17. territorially dispersed [tri'to:rtoli dr'sp3:st] — TeppuTOpHAIBHO
paccpeloTOUEeHHBIH

18. to transmit data [tr&enz mit ‘deito] — mepemaBaTh JaHHEIC,
WHPOPMALIUIO
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5.1. Answer the questions.

1) What is a LAN?
2) What is a WAN?
3) What is a distributed system?

5.2. Read text below and match each paragraph with the
appropriate summary:

a) Network uses, past and present

b) How distributed systems work

¢) Networks and the future

d) What networks are and how they operate
e) The growth of networks, past and present

Computer Networks

I. Computer networks link computers by communication lines and
software protocols, allowing data to be exchanged rapidly and reliably.
Traditionally, networks have been split between wide area networks
(WANSs) and local area networks (LANs). A WAN is a network connected
over long-—distance telephone lines, and a LAN is a localized network
usually in one building or a group of buildings close together. The
distinction, however, is becoming blurred. It is now possible to connect up
LANSs remotely over telephone links so that they look as though they are a
single LAN.

II.Originally, networks were used to provide terminal access to
another computer and to transfer files between computers. Today networks
carry e-mail, provide access to public databases and bulletin boards, and
are beginning to be used for distributed systems. Networks also allow
users in one locality to share expensive resources, such as printers and
disk-systems.

III. Distributed computer systems are built using networked computers
that co-operate to perform tasks. In this environment each part of the
networked system does what it is best at. The high-quality bit-mapped
graphics screen of a personal computer or workstation provides a good user
interface. The mainframe, on the other hand, can handle large numbers of
queries and return the results to the users. In a distributed environment, a
user might use his PC to make a query against a central database. The PC
passes the query, written in a special language (e.g. Structured Query
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Language — SQL), to the mainframe, which then parses the query, returning
to the user only the data requested. The user might then use his PC to draw
graphs based on the data. By passing back to the user's PC only the specific
information requested, network traffic is reduced, if the whole file were
transmitted, the PC would then have to perform the query itself, reducing
the efficiency of both network and PC.

IV. In the 1980s, at (Ieast 100,000 LANs were set up in laboratories and
offices around the world. During the early part of this decade, synchronous
orbit satellites lowered the price of long-distance telephone calls, enabling
computer data and television signals to be distributed more cheaply around
the world. Since then, fibre-optic cable has been installed on a large scale,
enabling vast amounts of data to be transmitted at a very high speed using
tight signals.

V. The impact of fibre optics will be considerably to reduce the price
of network access. Global communication and computer networks will
become more and more a part of professional and personal lives as the price
of microcomputers and network access drops. At the same time, distributed
computer networks should improve our work environments and technical
abilities.

5.3. Answer the questions:

1. What is the distinction between WAN and LAN networks?

2. How do computer networks impact our lives?

3. What are the advantages of using of fibro optics?

4. Which opportunities can the use of the networks open?

5. Which part of the text tells about the application of optic fibre?
6. Which part of the text shows types of networks?

5.4. Skim the text and say which ideas are True, False or Not
Mentioned:

1. A computer network facilitates communications and allows sharing of
resources and information among interconnected devices.

2. Computer networks and the technologies needed to connect and
communicate through and between them, continue to drive computer
hardware, software, and peripherals industries.

3. A WAN is a localized network usually in one building or a group of
buildings close together.
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5.5. Choose the main idea of the text:

1. Without technology our life would be slow down.

2. Without computer we have many difficulties in our daily life for
example in our offices, school, colleges and other big business or private
forms.

3. Networks can change our lives.

5.6. Translate into Russian:

1) to link, to exchange data, to transfer files, to be best at something, to
transfer, to provide, to perform, to parse, to reduce, to improve, to pass the
query, to draw graphs.

2) telephone link, distributed systems, bit-mapped graphic screen,
around the world, synchronous orbit satellites, long-distance telephone calls,
on a large scale, rapid, reliable, distinction, terminal access, remote, bulletin
board, fibre optics.

5.7. Translate into English:

. COSIUHSITH KOMITBIOTEPHI TUHUSIMHU CBSI3U
. mpotokoin [10

. OBICTPO W HAZE)KHO OOMEHUBATHCS TAHHBIMHU
. CETH pa3IeIuINCh

. pallOHHBIE CETH

. MECTHBIE / JIOKAJIbHBIE CETH

. Tene)OHHAs CBA3b

. 00eCTeuuTh TOCTYH K TEPMUHAITY

. TIepechUIaTh (aiisl

10. obecreynTh NOCTYM K ...

11. 0a3a maHHBIX OOIIETO MMOJb30BAHUS

12. mocka oObsABICHUMI

13. UX HAYMHAIOT MCIIOJIH30BATE IS ...

14. pacmpenelieHHBIE CHCTEMBI

15. memuThest

O 01NN K WN—

5.8. Match these words and phrases with their definitions.

1 protocol a) Analyse the syntax of a string of input
symbols
2 bulletin board b) a teleconferencing system allowing

users to read
messages left by other users
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3 user interface

¢) agreement governing the procedures
used to exchange information between
co-operating computers

4 make a query

d) means of communication between a
human user and a computer system

5 parse

e) taking place at exactly the same time
as something else

6 synchronous

f) request a search

5.9. Match the synonyms:

unclear conduct
to enable overall
place decrease
speed vague
carry out empower
to install expense
cost site
global velocity
world-wide mount

to reduce universal

5.10. Match the opposites:

disparate diminish
conflict make worse
prevent disjointed
tiny similarity
increase agreement
improve global
connected cause
distinction comparable
local put together
split huge
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5.10. Read the summary of the text “Computer Networks” below
and fill in the gaps using the list of words given.

distinction, distributed systems, environments, fibre-opticc LANs
parses, protocols, queries, screen handling, synchronous, workstations

Computer networks link computers locally or by external
communication lines and software , allowing data to be
exchanged rapidly and reliably. The between local area
and wide area networks is, however, becoming unclear. Networks are being
used to perform increasingly diverse tasks, such as carrying e-mail,
providing access to public databases, and for . Networks
also allow users in one locality to share resources.

Distributed systems use networked computers. PCs or
provide the user . Mainframes process
and return the results to the users. A user at his PC might make a query
against a central database. The PC passes the query, written in a special
language, to the mainframe, which then the query,
returning to the user only the data requested. This allows both the network
and the individual PC to operate efficiently.

In the 1980s, at least 100.000 were set up world-
wide. As orbit satellites have lowered the price of long-
distance telephone calls, data can be transmitted more cheaply. In
addition, cable has been installed on a large scale,

enabling vast amounts of data to be transmitted at a very high speed using
light signals. This will considerably reduce the price of network access,
making global networks more and more a part of our professional and
personal lives. Networks should also improve our work
and technical abilities.

5.12. Match the words with their definitions:

Protocol a localized network usually in one building or a group of
buildings close together.
WAN a system which connects up to a number of computers and

communication devices to enable messages and data to be
passed between those devises.

LAN describing the image displayed on a computer screen whereby
each pixel corresponds to one or more bits in memory.
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Bulletin board

data transmission using cable made of optical fibres instead of
copper wire.

Network an agreement that covers the procedure used to exchange
information between cooperating entities.

Distributed a high-level language for writing routines to query relational

system database. Originally developed by IBM in 1973 it is now on
ANSI standard.

Bit-mapped a teleconferencing system that allows users to read messages
left by previous users on a variety of topics. All users can see
all messages, unlike e-mail where the message is private.

Structures a wide area network: a network connected over long-distance

Query telephone lines.

Language

(SQL)

Synchronous the organization of processing whereby each process is free for

orbit satellite

process local data. The processes exchange information with
each other over a network.

Fibre optics

a style of interaction between the user and the computer
involving a graphics screen, icons and some form of pointing
device such as a mouse.

Graphical
(user) interface

a satellite that orbits the Earth at a controlled speed so that it
maintains its position in relation to the Earth.

5.13. Fill in the blanks with prepositions where it is necessary.

1. A WAN is a network connected ... long-distance telephone lines

2. Traditionally networks have been split... wide area network and local
area networks.

3. Networks were used to provide terminal access . . . another computer
and to transfer files ... computers.

4. A user might use his PC to make a query ... central database.

5. The PC passes the query, written ... a special language... mainframe.

6. Fibre-optic cable has been installed ... a large scale, enabling vast
amounts of data to be transmitted ... a very high speed.

7. Remote devices must communicate ... the central computer only.

5.14. Ask questions to the underlined words.

1. Networks allow users in one locality to share expensive resources.
2. Mainframe passes the query and returns to the user only the data
requested.
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3. The user might then use his PC to draw graphs based on the data.

4. In 1980s LANs were set up in laboratories and offices.

5. The impacts of fibre optics will considerably reduce the price of
network access.

6. Professional installers can have each of your machines out of
operation.

5.15. Correct the mistakes.

1. Since then fibre-optic cable was installed in a large scale.

2. Distributed computers system built using networked computers.

3. Traditionally, networks split between wide area networks and local
area networks.

4. All access devices are linking directly with the central computer.

5.16. Translate into Russian.

1. Modern networks, allowing people to work together no matter where
they are, are widely spread.

2. The Internet is the largest information network in the world, linking
almost every country on the planet.

3. Fibre-optics technology appears to be the most effective way to link
computers, enabling very rapid and reliable transmitting of vast amounts of
data.

4. The new technologies reduce the price of network access, making
global networks more and more parts of our professional and personal lives.

5. There are several ways of installing a LAN, each having it’s own
advantages.

6. In the next century it will be very difficult to find a computer not
connected to some network.

5.17. Translate these sentences paying attention to the Infinitives.

1. Computer networks link computers by communication lines and
software protocols, allowing data to be exchanged rapidly and reliably. 2. It
is now possible to connect up LANs remotely over telephone links.
3. Originally, networks were used to provide terminal access to another
computer and to transfer files between computers. 4. Today, networks carry
e-mail, provide access to public databases and are beginning to be used for
distributed systems. 5. Networks also allow users in one locality to share
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expensive resources. 6. The mainframe can handle large numbers of queries
and return the results to the users. 7. The user might then use his PC to draw
graphs based on the data. 8. Synchronous orbit satellites lowered the price
of long-distance telephone calls, enabling computer data and television
signals to be distributed more cheaply around the world.

5.18. Translate into English.

1. JlokansHOM ceThto (LAN) Ha3bIBaeTcsl CeTb, pACIOJOXKEHHAas Ha
CPaBHHUTEIBHO HEOOIBIION TEPPUTOPHH.

2. MHorue KpynHble CETH, SBIAIOIINECS OObEAMHEHHEM HEOOJBIINX
JIOKAJIBHBIX CeTel M OTAENBHBIX MOJIb30BaTENIeH, HA3bIBAIOTCA TJI00ATHHBIMHU
(WAN).

3. Ilonp30Barenp KOMIbIOTEpa, paboTas B CETH, MOXET NPENOCTaBUTh
IPYTHM TIOJB30BATESsIM IIpaBa JOCTyNa K CBOMM IanKaM, MPUHTEPY H
JOpYTUM TepupepuitHbBIM yCTpOCTBAM.

4. OcHOBHOE Ha3HAYEHHE CETU — COBMECTHOE HCIIOIb30BaHUE PECYPCOB
1 o0ecrieueHue CBI3U MEXIy KOMIBIOTEPAaMH, PACIOJIOKEHHBIMH B ohrice 1
3a ero mpejenamu.

5. IlepcoHanbHble KOMIBIOTEPHI, OOBEIMHEHHBIE B CETH, MO3BOJSAIOT
JEeCATKAaM M COTHSM II0JIb30BaTelel Jerko oOMeHUBaThCs HHpOpMaLued u
OJTHOBPEMEHHO IOITY4YaTh JOCTYT K OOIHM 0a3aMm TaHHBIX.

6. Yeiyrn  SNMEeKTpOHHOM mouThl, Oyaydd JOBOJBHO —HEIOPOTHMH,
I03BOJISAOT TIOJIb30BATEISIM KOMIIBIOTEPOB C IIOMOIIBIO OOBIMHON Teae(OHHON
CETH TOChUTaTh TEKCTOBBIE COOOIICHNUS U PA3JIMYHbIE JaHHBIE B IPYTHE TOpoaa
U CTpaHbl U MOTy4YaTh HHOOPMAIIMIO U3 KPYIHBIX 0a3 JaHHBIX.

UNIT 6. DEVELOPMENT OF COMPUTER NETWORKS

6.1. Read Text 1 and answer the questions:

1. What do computer networks represent?

2. What are terminals used for?

3. What is the main principle of first networks?
4. What are bridges and hubs for?
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Text 1

Computer network is a complex of territorially dispersed computers
interconnected by data links. Computer networks represent a complex of
technical, program and information means. From a technical point of view a
computer network is a system for transmitting data, consisting of a set of
terminals and the communication environment. Terminals (workstations)
are final devices at the ends of a computer network which send or receive
information in relation to the other terminal. The communication
environment serves for transmitting data between terminals, consists of
channels (nodes).

From the beginning, computer networks were created by a principle:
some computers with network adapters consistently connected by coaxial
cable. Further development of computer networks began to occur on the
principles of structuring. Each computer network consists of a set of
interconnected parts — structures. Each separate structure represents some
computers with network adapters, each of which is connected to the
commutator by separate wire (twisted pair).

The connection of computer networks in various organizations caused
emergence of a special equipment, for example, hubs (host united blocks),
bridges, routers, concentrators, which are carrying out such interaction.
When you connect your computer to the hub, a part of electronics of a
network interface is in the computer, and a part of it is in the hub. Bridges
and hubs are used to connect to your computer. Routers are used for the
organization of traffic, they convert data from one format to another, and
also organize a protection of information.

Three the most effective network services are provided for subscribers
of a computer network:

— providing information on all areas of human activity;

— electronic communications: e-mail — transmission and reception of a
text and graphic information; teleconferences — an exchange of information
between participating users;

—a remote execution of programs: this is a service of the Internet, the
user receives the unique name connecting to the network, and his computer
becomes a network station.
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6.2. Match the opposites.

A.
1. start a) take away
2. deliver b) support
3. dominate c) fail
4. threaten d) finish
5. introduce e) exclude
6. produce f) utilize

B.
1. current a) peripheral
2. heavy b) cheap
3. expensive c) obsolete
4. enormous d) small
5. international e) easy
6. tiny f) domestic
7. main g) immense

6.3. Put the words in the sentences below:

deliver
immense
domestic

obsolete fails
exclude
take away

€normous current

support

1. Computer networks a number of benefits to small and
medium-sized enterprises.
2. A company that needs Computer Network
to firms that specialise in providing computer services.
3. All of the computers in an office building might become completely
useless if a single network component .
4. Does managing your office computer or network
time from actually running your business?
5. The CrashPlan app allows you to
wireless networks from use by CrashPlan.
6. Will networking become in the next 5 years?

can always turn

precious

network adapters and
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7. The growth of data in the last decades led to a wide variety
of different database technologies.

8. cybersecurity requires sear federal roles and responsibilities.
9. A larger network could open up possibilities.
10. Where can [ find information about research areas in

computer networks?

6.4. Open the brackets. Use Gerund or Infinitive with or without “to”.

1. It's time your hard drive and protect yourself from Internet
threats.

2 a small business computer network has become easier over
the years as operating systems and networking technologies have improved.

3 "If I as a private citizen can a network with far less income
than a government, a country should be able to do it, too, no?"

4. You can network computers with magic packet.

5. That new computer feeling is awesome, but there’s the old one,
sitting on the floor of your office, space, seemingly useless.

6.5. Use the correct form of Participle I or Participle II (Passive or
Active Voice, Indefinite or Perfect). Translate the sentences.

1. In the misuse detection techniques there is a knowledge database of
(to exist) attacks.

2. It is the process of finding relationship between alerts and aggregates
them in order to improve the quality of information while (to reduce) the
number of alerts.

3. This information store is continuing to grow at a steadily (to
increase) rate.

4. Possibly the oldest example of a network (to cover) large territories
and serving multiple clients is the water-supply system.

5. Computer networks represent a particular case of distributed
computing systems in which a group of computers operate in a coordinated
manner to perform a set of interrelated tasks by (to exchanging) data in an
automated mode.

6. Users would prepare punched cards (to contain) data and program
code and then would transfer these cards to the computing center.

7. LSI devices were characterized by relatively low cost and (to
advance) functional capabilities.
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8. End users were no longer satisfied with (to isolate) work on a
standalone computer.

9. All problems (to relate) to packet loss are delegated to specific
software modules of higher levels, which are not directly integrated into
Frame Relay and ATM networks.

10. For transmitting service messages packet-switching methods are
used that are similar to the protocols (to employ) in computer networks.

11. Usually, LANs provide a range of services (to implement) online.

12. A computer network (to alter) characteristics would employ fuzzy
sets with different domain ranges and a different neural network.

13. This will not prevent any generalized conclusions from (to develop)
since the network dependencies involved are consistent between networks.

14. This routing node is the one that will control the routing algorithm
(to study).

15. The remaining information referred to characteristics of the specific
link (to chose) from node one.

16. If a routing algorithm such as shortest route was employed, a heavy
bias toward “distance” would be present in the data (to collect).

17. The simulation model was designed to support necessary
adjustments to the computer network (to model).

18. These two factors were chosen because we expected them to be the
most significant of the four measures (to use).

19. The paucity of so-called stable networks (to use) today emphasizes
the usefulness of this new algorithm.

6.6. Open the brackets using the right form of the verb.

1. What a mess! Your office needs __ (tidy up).

2. (plan) your work for next month you should take this into
consideration.

3. I have no experience ___ (run) personnel.

4. (try) all the keys on the ring she finally found the right one.

5. He insisted  the matter (submit) for Arbitration.

6. We’re looking forward _ (establish) good business relations with
your company.

7. (explore) the problem thoroughly the experts made the
conclusion.

8. He went to the pub __ (go) to the formal dinner.
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9. You ought to giveup ___ (drink) too much coffee during the business
hours.
10. He objects  the meeting (fix) for Monday. (fix — 31. Ha3HA4aTh)

6.7. Answer the questions:

1) What do you know about Sergey Brin?
2) Do you use Google to search information?

6.8. Read Text 2 and mark the following statements T (True),
F (False) or N (Not mentioned).

1) Sergey Brin was born in biologists’ family.

2) Sergey Brin immigrated to the United States when he was six.
3) Larry Page is older than Sergey Brin.

4) Larry Page and Sergey Brin developed Google in 1997.

5) Googol is a one with thousand zeros.

6) In 2006, Google purchased YouTube.

7) Sergey Brin is the richest native of Russia.

Text 2

Sergey Brin was born on August 21, 1973, in Moscow, in the Soviet
Union, to Russian Jewish parents, Mikhail and Yevgenia Brin, both
graduates of Moscow State University. His father is a mathematics
professor at the University of Maryland, and his mother a researcher at
NASA.

In 1979, when Brin was six years old, his family felt compelled to
emigrate to the United States. After receiving his degree in mathematics and
computer science from the University of Maryland at College Park, Brin
entered Stanford University, where he met Larry Page. Both students were
completing doctorates in computer science.

As a research project at Stanford University, Brin and Page created a
search engine that listed results according to the popularity of the pages,
after concluding that the most popular result would often be the most useful.
They called the search engine Google after the mathematical term "googol,"
which is a 1 followed by 100 zeros, to reflect their mission to organize the
immense amount of information available on the Web.

After raising $1 million from family, friends and other investors, the
pair launched the company in 1997. Headquartered in the heart of
California's Silicon Valley, Google held its initial public offering in August
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2004, making Brin and Page billionaires. Google has since become the
world's most popular search engine, receiving an average of 5.9 billion
searches per day in 2013.

In 2006, Google purchased the most popular website for user-submitted
streaming videos, YouTube, for $1.65 billion in stock. On August 10, 2015,
Brin and Page announced that Google and its divisions were being
restructured under the auspices of a new parent company called Alphabet,
with Brin and Page serving as Alphabet's respective president and CEO.

6.9. Make words by adding prefixes and suffixes to the base.

Model: human — humanity, inhuman, inhumanity

possible use

polite like

stress taste
thought understand
agree hope

6.10. Translate into English.

1) Kaxnyro munyTy Ha cepBuce YouTube MOSBISETCS OKOJIO CTa YacoB
HOBBIX BHJEOMarepuaioB. YToOB MOCMOTpPETh BCE (QHMIBMBI, KOTOPHIE
N00aBUIM HA 3TOT CAlT TOJNBKO B TEUEHHE OJHOTO THS, BaM IOHAI00UTCS
0oJee mIecTHAALIATH JIET.

2) Camonersl — ynoOHBIH W O€30MacHBI TPAHCHOPT, IOITOMY
OOJIBIIMHCTBO MY TENIECTBEHHUKOB OTAAI0T MPENOYTEHIE UMEHHO HIM.

3) C MoMeHTa MOSBIEHHMS NEPBBIX KOMIIBIOTEPOB IMPOIUIO MHOTO
BpEMEHH, a B TPOLECCE PAa3BUTHSI OTOH TEXHOJOTHH IPOUCXOHIIO
MHOECTBO HHTEPECHBIX COOBITHIA.

4) CaMpIit IepBBIT B MHpe CMapT(OH MOSBHIICS IBAIIATh JIET CIYCTS C
MOMEHTa pa3paboTKi MOOMIBHOTO TenedoHa, To ecth B 1993 rony u Obu1
MIpeICTaBIIeH BCeoOIIeMy BHIMaHUIO Ha KoH(epeHnnu B Topoae Dropuaa.

5)IlepBas BeO-kamepa ObUla TPOTECTHPOBaHA B KOMIIBIOTEPHON
naboparopun KemOpumkckoro yHuBepcuTera. Ee eIWHCTBEHHOH IENBIO
OBUIO KOHTPOJIMPOBAaHHE OTAETBHON KOo(peBapKu, W NPenyNpeKACHUE O
3aKaHIuBaromeMcs kode.

6.11. Work in pairs. Discuss information you usually look for on the
Internet and the search engine you use.
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6.12. Replace the following complex sentences with simple sentences
with Complex Object.

1. I would like to see how he would say it to my face 2. I expect that you
will join our excursion. 3. We had not expected that she would reply, but
she did. 4. We knew that he was a clever man. 5. I don’t like it that you
repeat this nonsense. 6. I hate it when people speak so cynically. 7. We
expect that everybody will be ready by seven. 8. They showed themselves
even more narrow-minded than we had expected they would be. 9. I felt that
somebody touched me lightly on the shoulder.

6.13. Use the Infinitive or Gerund forms of the verbs in brackets.

1. She doesn’t allow ... in the house. (smoke)

2. I’ve never been to Iceland but I’d like ... there. (go)

3. ’m in a difficult position. What do you advise me ...? (do)

4. She said the letter was personal and wouldn’t let me ...it. (read)

5. We were kept at the police station for two hours and then we were
allowed...(go)

6. Where would you recommend me ... for my holidays? (go)

7. 1 wouldn’t recommend ... in that restaurant. The food is awful. (eat)

8. The film was very sad. It made me ... (cry)

9. Carol’s parents always encouraged her ... hard at school. (study)

6.14. Choose a topic and give a speech (3-5 minutes).

1. Network users, past and present.

2. How distributed systems work.

3. Networks and the future.

4. What networks are and how they operate

UNIT 7. HIGH-LEVEL LANGUAGES

Vocabulary

1. to allow [o'lau] — mo3BOAATH

2. auspices [ '0:.sp1.siz | — arHIa

3. complicated [ komplikertid] — cnoxHbIi
4. to consist of [kon'sist ov] — cocToaTh u3
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5. to deduce [d1'dju:s] — BEIBOOUTH
6. execution [eksr kju:/n] — BemmonHeHNE
7. to feel compelled [to fi:] kom'peld] — ObITH BEIHYKICHHBIM
8. 1in essence [In esns] — 1Mo CymiecTBy
9. headquarters [ hed kwo:.toz] — mrab-kBapTHpa
10. hierarchie [ harora:ki] — nepapxus
11. to inherit [m'herrt] — HacnemoBaTh
12. to require [r1 kwara] — TpebGoBaTh
13. rigorous [ 'r1goras] — TIIATEIBHBIH
14. outgrowth [ avtgrouf] — mHapoct
15. threat [Bret] — paccMaTpuBaTh
16. variable [ 'veorrobl] — mepemeHHAs

7.1. Read the text.

Classification of High-level Languages

High-level languages are commonly classified as procedure-oriented,
functional, object-oriented, or logic languages. The most common high-
level languages today are procedure-oriented languages. In these languages,
one or more related blocks of statements that perform some complete
function are grouped together into a procedure. In essence, a procedure is
just a mini-program. A large program can be constructed by grouping
together procedures that perform different tasks. Procedural languages
require the programmer to design each procedure to be general enough to be
used in different situations.

Functional languages treat procedures like mathematical functions and
allow them to be processed like any other data in a program. This allows a
much higher and more rigorous level of program construction. Functional
languages also allow variables—symbols for data that can be specified and
changed by the user as the program is running—to be given values only
once.

Object-oriented languages are outgrowths of functional languages. The
code used to write the program and the data are grouped together into units
called objects. Objects are further grouped into classes, which define the
attributes objects must have. A simple example of a class is the class Book.
Objects within this class might be Novel and Short Story. Classes of objects
can also be further grouped into hierarchies, in which objects of one class
can inherit methods from another class. The structure provided in such
languages makes them very useful for complicated programming tasks.
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Logic languages use logic as their mathematical base. A logic program
consists of sets of facts and if-then rules, which specify how one set of facts
may be deduced from others, for example:

If the statement X is true, then the statement Y is false.

In the execution of such a program, an input statement can be logically
deduced from other statements in the program. Many artificial intelligence
programs are written in such languages.

7.2. Answer the following questions:

1. What is classification of high-level languages?

2. What are the most common high-level languages?

3. In what way can a large program be constructed?

4. What do functional languages allow variables?

5. What does a logic program consist of?

6. What languages are used to write artificial intelligence programs?

7.3. State whether the following information is True, False or Not
Mentioned in the text?

1. A procedure is just a mini-program.

2. In computer science, a high-level programming language is a
programming language with strong abstraction from the details of the
computer.

3. Functional languages treat procedures like mathematical functions
and allow them to be processed like any other data in a program.

4. Object-oriented languages are outgrowths of logic languages.

5. Examples of popular high-level programming languages today may
include Python, Visual Basic, Delphi, Perl, PHP, ECMAScript, Ruby and
many others.

6. Classes of objects can also be grouped into hierarchies.

7. In the 1960s, high-level programming languages using a compiler
were commonly called autocodes.

7.4. Match the words with their definitions:

1. outgrowth a) to have qualities, physical features, etc. that are
2. complicated similar to those of your parents, grandparents, etc.

3. deduce b) the act of doing a piece of work, performing a
4. hierarchy duty, or putting a plan into action

5. inherit ¢) to be formed from the people or things mentioned
6. consist of d) often changing; likely to change
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7. execution e) a thing that grows out of something else

8. variable f) to form an opinion about something based on the
information or evidence that is available

g)a system, especially in a society or an
organization, in which people are organized into
different levels of importance from highest to lowest
h) made of many different things or parts that are
connected; difficult to understand

7.5. Fill in the gaps in the sentences with the words given:

inherit ~ complicated variables  treat require  consists
deduce allow

1. The language designers may treat the library as a separate entity from
the language.

2. Classes of objects can inherit features from other classes of objects.

3. High level languages allow users to write in a notation which is
familiar to them.

4. High-level languages deal with variables, arrays, objects and other
abstract computer science concepts.

5. “High” in the name 'high level language' doesn't mean that it is more
complicated.

6. High-level language doesn't require addressing hardware constraints
to a greater extent when developing a program.

7. The only language computer hardware can understand is binary code
which consists of 1s and Os.

8. It must be possible to deduce the logical behaviour of any particular
program.

7.6. Match the words with similar meanings:

A) investigation, rapidly, shape, immense, to expand, speed, to
examine, to receive, to apply, significance, efficient;

B) importance, research, to use, effective, to get, to study, velocity, to
extend, form, fast, tremendous.

7.7. Translate the sentences paying attention to the Infinitives.

1. While solving problems using high-level languages, importance was
given to develop an algorithm.
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2. Masters level has been designed to examine the candidates ability to
understand and produce language in a variety of styles.

3. This exact set of arguments applies to why high-level programming
languages must be considered too low-level.

4. What is the most efficient way to learn a new programming
language?

5. Programming languages were developed to speed this process up and
allow more people to become programmers.

6. A tremendous savings can be obtained by designing computer
hardware that is oriented to aiding the programmer rather than to
simplifying the computer designer's job.

7. At runtime, extensible programming systems must permit languages
to extend the set of operations that it permits.

8. Antha is a high-level language for biology, making it easy to rapidly
compose reproducible work flows using individually testable and reusable
Antha Flements.

UNIT 8. CRYPTOGRAPHY

Vocabulary

. derived [dr1'rarvd] — mpou3BoHBIE

. to ensure [’ [ua] — obecrieunBaTh

. substitiution [sabst1'tju:/n] — 3ameHa

. to retain [r1'temn] — COXpaHHUTH

. permutation [p3:mju terfn] — nepecraHOBKa

. implementation [implimen terfn] — peanu3amnus

. to decrypt [d1 kript] — pacmmdpoBatb

. to scramble [skreembl] — xapaOkaThcs, 37eCh: MUGPOBATH

0NN N kAW~

8.1. Answer the questions. Read the text below and check your
answers.

1. What is cryptography used for?

2. What is it divided into?

3. In what way are the letters in a message rearranged?

4. What do the sender and receiver agree upon before decoding a
message using transposition?
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5. When was the type of substitution technique documented?

6. What is the most common assymetric cryptographic technique on the
Internet today?

7. What was it based upon?

The Main Techniques of Cryptography

Cryptography is a technique used to hide the meaning of a message and
is derived from the Greek word kryptos (hidden). This is different from
steganograhic techniques in that one is not hiding the actual message, only
the meaning of the message. If a message were to fall into the hands of the
wrong person, cryptography should ensure that that message could not be
read. Typically the sender and receiver agree upon a message scrambling
protocol beforehand and agree upon methods for encrypting and decrypting
messages. Cryptography is further divided into two implementation
techniques and those include transposition and substitiution.

Transpostion is a cryptographic technique whereby the letters in a
message are rearranged to provide secrecy. Think of the word dog and all of
the ways one could arrange the letters -- dog, dgo, odg, ogd, dgo, odg -- this
anagram is a simple example of transpostion. The position of the original
letters all retain thier idenities but change there original positions. As you
increase the size of the message to over 40 letters however, the number of
permutations grow exponentially and it becomes very difficult to decrypt
such a communication. Typically the sender and receiver agree upon a
technique to encode and decode messages using transposition.

Substitution is a cryptographic technique where each letter of the
plaintext message is replaced by a different letter. Each letter retains its
original position in the message text, but the identity of the letter is changed.
This type of technique was documented during Julius Caesar's Gallic Wars.

Simple Substitution Cipher A B C D E (Plain Alphabet), D C E G H
(Cipher Alphabet).

If one were to send the message 'BAD' to someone using this simple
cipher, the encrypted message text would read 'CDG'.

The most common assymetric cryptographic technique on the internet
today is RSA. It was created by Rivest, Shamir, and Adleman at Harvard
University and was based upon the research of Whitfield Diffie and Martin
Hellman.
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8.2 Choose synonyms to the word in italics:

substitiution — a) betrayal b) replacement c) reason d) installation
derive — a) obtain b) produce c) earn d) avoid

decrypt — a) work out b) comprehend ¢) completed d) decode

retain — a) maintain b) continue ¢) keep d) command

implementation — a) fulfillment b) power ¢) influence d) reaction
ensure — a) deposit b) settle ¢) secure d) guarantee

permutation — a) regulation b) rearrangement c) instruction d) statement
scramble — a) climb b) creep c¢) squeeze d) blackmail

8.3. Fill the gaps with the correct adjective:

Probable
Unbreakable
Noticeable
Readable
Valuable
Programmable
Vulnerable
Considerable
Representable

Probable

1. Cryptography prior to the modern age was effectively
synonymous with encryption, the conversion of information
from a ... state to apparent nonsense.

2. Essentially all ciphers remained ... to cryptanalysis using the
frequency analysis technique until the development of the
polyalphabetic cipher.

3. Computers allowed for the encryption of any kind of data ...
in any binary format.

4.As well as being aware of cryptographic history,
cryptographic algorithm and system designers must also
sensibly consider ... future developments while working on
their designs.

5.Many block ciphers have been designed and released, with
... variation in quality.

6. The one-time-pad remains the only theoretically ... cipher.

7. An attacker might also study the pattern and length of
messages to derive ... information.

8. This had a ... impact on the cryptography research
community.

9. However, as the Internet grew and computers became more
widely ..., high-quality encryption techniques became well
known around the globe.

10. Cryptanalytic efforts at Bletchley Park during WWIIL
culminated in the development of the Colossus, the world's first
fully electronic, digital, programmable computer.

56




8.4. Match the beginning and the end of the sentences:

1. It is possible to combine a) ...and insert the dot as a "period" in
Cryptography and Steganography some unsuspecting letter or text for
together... secret communications.

2. During WW II, the Germans would |b) ...used to compose the original
scramble messages and then shrink the | message.
text down to a tiny dot...

3. One of the first cryptographic devices |c) ...to achieve a higher level of security.
using transposition dates back...

4. Plain Text refers to the human d) ...specifies the details of that
readable alphabet... particular encryption.

5. Cipher Text refers to the encrypted e) ...to the fifth century and was named
plaintext message once the original the Spartan Scytale.

letters...

6. An Algorithm is a general method of |f) ...in the 1970's while working at IBM.
encryption and a Key...

7. Lucifer was a symmetric encryption | g) ...in the message have been
algorithm created by Horst Feistel... substituted with the cipher alphabet.

8.5. Use Passive form of the verb in brackets:

1. A secrecy technique where the existence of an actual message
(to hide).

2. The word (to derive) from the Greek words “steganos” — covered and
“graphein” — to write.

3. Steganography is ancient technique that (to use) for thousands of
years as a primitive for secrecy systems and secret communications.

4. In the first century, Pliny the Elder described how the milk from a
thitymallus plant (can, to use) as invisible ink.

5. The technique primarily achieves security through obscurity and its
basic weakness is that if the message (to discover), the secret
communication (to reveal).

6. The Scytale worked as follows — a fabric (to wrap) around a staff and
a message(to write) on the cloth.

7. This type of technique (to document) during Julius Caesar's Gallic
Wars.

8. It (to name) for Julius Caesar who employed the technique to secure
military communications.
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9. If you think about RSA or 3DES, the encryption algorithms well (to
know) and (to advertise) and the keys (to be the only unknown) element of
the system.

10. This idea (to incorporate) later into RSA named after Rivest,
Shamir, and Adleman and is a common cryptograhic technique on the
Internet today.

8.6. Fill the gaps with the modal verb:

1. For example the letter «E» ... has a frequency of 12% for most
communications.

2. The strength of the cipher lies in the fact that a single letter ... be
represented in several different ways.

3. Combining these two primitives ... both hide the meaning of a
message as well as conceal the physical message.

4. Auguste Kerckhoffs was a military cryptologist, who proposed that
the one ... assume that the encryption algorithms ... be open and
transparent.

5. An attacker ... also study the pattern and length of messages to
derive valuable information.

6. In public-key cryptosystems, the public key ... be freely distributed,
while its paired private key must remain secret.

7. Each distinct pair of communicating parties ..., ideally, shares a
different key.

8. Finally, in a chosen-ciphertext attack, the cryptanalyst ... be able to
choose ciphertexts and learn their corresponding plaintexts.

9. The earliest forms of secret writing required little more than writing
implements since most people ... not read.

10. Alberti's innovation ... to use different ciphers (i.e., substitution
alphabets) for various parts of a message.

8.7. Translate the Russian phrases into English:

— Uro 0003HaYaET CIOBO «IHUTMa»?

— It comes from Greek and it means “riddle”, “mistery”.

— MaTepecHo, koraa oHa Obl1a n300peTeHa?

—1It was Germany's main cryptographic technology during WW II.
Enigma was invented by Arthur Scherbius.

— YTO MOCTYXHIIIO IPUYMNHON e€ MOSBICHNA?

— Following the decryption of the Zimmerman note during World War I
and the effects that weak ciphers had on the war's outcome, Germany was

58



looking for "the unbreakable cipher" and was interested in automation and
the use of machinery to replace traditional paper and pencil techniques.

— W3 gero oHa cocrosna?

— The Enigma machine consisted of a basic keyboard, a display that
would reveal the cipher text letter, and a scrambling mechanism such that
each plain text letter entered as input via the keyboard was transcribed to its
corresponding cipher text letter.

— Uro 6bU10 HE00XOAUMO, YTOOBI pacIIMPpPOBATH TEKCT?

— To decipher a message, the receiver require a code book (shared by
both the sender and receiver) detailing all the specific scrambler settings for
the day and would also have an identical enigma machine.

— YT0 NOTOM MPOU3OIIIIO C MAIIUHON?

— Breaking Enigma was crucial to ending World War II and it was
eventually broken due in large part to the work of Marian Rejewski, a polish
statistician, mathematician, and code breaker. Although Rejewski never
broke the Enigma, he transferred all his research to the English and the
French before Germany invaded Poland.

— Sl cnmplmman, 4TO 3TAa MallMHA Kak-TO CBA3aHa C HMMEHEM AJiaHa
TropHra.

Eventually, Alan Turing and the code breakers at Bletchley used
Rejewski's work to build Bombes which were electromechanical machines
that were designed specifically to break Enigma.

8.8. Read and retell the text below.

The Importance of Computer Security

The level of security of information processed in systems and at the
objects of information infrastructure is determined by a block of its features
including three following:

— confidentiality — property of information to be protected from
unauthorized access;

— integrity — property of information to be protected from unauthorized
alteration, deletion or deterioration;

—availability — property of information to be protected from
unauthorized suppression.

In 2003, 94 % of British companies reported security incidents related to
computer security. 91 % of these cases were intentional. As Financial Times
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reported, such information was given in information security report brought
by British Chamber of Commerce and Industry. For the last four years a
three-fold growth of total number of incidents was noted in this field. Rapid
development of the Internet that has brought Britain to the second place by
density of the Internet users, has also brought significant risks alongside.
The average size of damage caused by serious computer security incidents
amounted to GBP 10,000. This sum reached GBP 120,000 for huge
corporations. One firm reportedly incurred a GBP 250,000 loss due to
confidential information theft.

Thefts and counterfeits of credit cards turned into a real disaster.
Companies, especially banks, try to conceal incidents of computer theft as
they fear that consumers, partners, depositors, shareholders would lose faith
in their brand names if they were exposed as compromised. That's why
scales of losses reported in the official statistics are negligibly registered.

Counterespionage and industrial espionage also develop at a quick pace.
Special services were formed to cooperate in this field with governmental
intelligence; American Society for Industrial Security was even created.

8.9. Choose a topic and prepare a monologue:

1. Cryptography and network security

. Cryptography engineering design principles and practical applications
. History of cryptography and cryptanalysis

. Types of Modern cryptography

. Cryptanalysis

. Cryptographic primitives

. Cryptosystems

NN B W N

UNIT 9. HACKING

Vocabulary

. access [ &kses] — moctyn

. as applied to [®z o'plaid] — mpuMEHUTENBEHO K

. authority [o:'0or1t1] — B1acTh, BIacTu

. awe-inspiring [ 0: Inspaiariy| — HTOBEPTaloIIUil B TPETIET, BOTHYIOIIUI
. bogus [ 'bovgos] — mogaensHbIH, GambITUBEII

whn AW -
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. bonafide [ bouno 'fardi] — uCTUHHBINA, HACTOSIIIHIA
. to break into [breik 'mtuv] — B3;1aMbIBaTH
. burglar ['b3:gls] — B3mommuk, rpaburens
9. to cringe [krindz] — cpé&xuBaTbCs

10. to encompass [in'kampas] — okpykaTh, 00001I1aTh

11. endeavor [n'devo] — mombITKa, CTpEMIICHUE

12. exhilaration [1gzila'rerfn] — BecelxocTh, PagOCTHOE HACTPOEHHE,
MPUATHOE BO30YXKIECHHE

13. to exploit [ eksploit] — ucromp3oBaTh

14. hack [haek] — (n) xypbe3, 3abaBa; (v) 3abaBiAThCs (IIpU padboTte ¢
MAaIllMHOM); W3y4aTh, OCBaWBaTh, BIe3aTh (B TOHKOCTH MPOTPAMMBEI,
CHUCTEMBI)

15. insight ['msart]- ocmpIcieHre, TOHUMaHUe; CIOCOOHOCTh TPOHHK-
HOBEHMSI B CYTh

16. to juggle [d3agl] — sxoHTIIMpOBATH

17. laudatory ['lo:doatort] — xBaneOHBII

18. mainframe [ 'meinfrerm] — KoMIbIOTEP OOIIETO MOTH30BAHHUS

19. to meet the demands [mi:t 0i: di'ma:nd] — cooTBeTCTBOBATH
TpeOOBaHHUIM

20. to be prolific in / of [prouv'lifik] — n300mIOBaTH

21. punishment [ pAnifmont] — HakazaHue

22. purpose [ 'p3:pas] — uenb

23. to reap rewards [ri:p 11 Wo:dz] — MOXXHUHATH TUTOABI

24. recent [ri:snt] — HegaBHUA

25. reign [rem] — BIACTh

26. to stand for [steend] — moapazymeBath, 0003HaYaTh

27. substantial [sob'staenfal] — cymecTBeHHBII

28. to succeed in [sok 'si:d] — mpeycneBaTs B

29. survival [sa'varvel] — BeDKHBaHUE

30. to take a step [te1k o step] — menmaTh mrar

31. time sharing [tarm 'fear1)] — pa3nenenne BpeMeHU

32. transcedental meditation [traensen’'dentl medr'terfn] — TpaHcueH-
JICHTAITbHAS. MEIUTALINS

33. undetected [Andr tektid] — He3ameueHHBII

34. victim [ 'viktim] — skepTBa

0 3 N
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9.1. Answer the questions:

1. Why information protection is important nowadays?

2. What do you know about the statistics of Stanford Research Institute
study of computer abuse?

3. Why does company give good recommendations to the criminals?

4. Are hackers good or bad?

5. What examples of computer abuse (HempaBuJbHOE yHOTpeOJieHHE,
ucnonbzoBanue) do you know?

6. What are the reasons for computer crime?

9.2. Read the text and complete the task below:
A Real Disaster

More and more the operations of our businesses, governments, and
financial institutions are controlled by information that exists only inside
computer memories. Anyone clever enough to modify this information for
his own purposes can reap substantial rewards. Even worse, a number of
people who have done this and been caught at it have managed to get away
without punishment.

These facts have not been lost on criminals or would-be criminals. A
recent Stanford Research Institute study of computer abuse was based on
160 case histories, which probably are just the proverbial tip of the iceberg.
After all, we only know about the unsuccessful crimes. How many
successful ones have gone undetected is anybody's guess. Moreover, if the
crime is detected, the criminal may walk away not only unpunished but with
a glowing recommendation from his former employers.

Of course, we have no statistics on crimes that go undetected. But it's
unsettling to note how many of the crimes we do know about were detected
by accident, not by systematic audits or other security procedures. The
computer criminals who have been caught may have been the victims of
uncommonly bad luck.

Unlike other embezzlers, who must leave the country, commit suicide,
or go to jail, computer criminals sometimes brazen it out, demanding not
only that they not be prosecuted but also that they be given good
recommendations and perhaps other benefits. All too often, their demands
have been met.
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Why? Because company executives are afraid of the bad publicity that
would result if the public found out that their computer had been misused.
They cringe at the thought of a criminal boasting in open court of how he
juggled the most confidential records right under the noses of the company's
executives, accountants, and security staff. And so another computer
criminal departs with just the recommendations he needs to continue his
exploits elsewhere.

Mark each statement as True or False:

1. A person is innocent until proven guilty.
2. Computer-related crime has diminished.
3. A thief can transfer funds from other people's accounts.
4. Dishonest employees can't ship the company's products to
ad-dresses of their choosing.
5. It is impossible to counterfeit credit cards.
6. Phone freaks can be found out.
7. Personal information should not be stored in computer files.
8. A real bank checks very carefully before handling out any money.
9. Unauthorized persons have proved to be inefficient laymen
(muneTaHTHI).
10. Hardware is less expensive than software.
11. Computer criminals will never be caught.
12. Companies don't punish some criminals because they don't want bad
publicity.

9.3. Match the equivalents:

A B

1 u3bexarh Haka3zaHUS a. proverbial tip of the iceberg

2 TOTeHNIHAIbHBIE MPECTYITHUKU b. computer abuse

3 3noymnoTpeOieHue KoMmnploTepoM c. go undetected

4 mpecinoByTas Bepxyuka aiicoepra d. to get away without punishment
5 ocraThkcs HE 00HAPYKEHHBIM e. keep accounts

6 MO’KHO TOJIBKO JOTagbIBaThCS f. transfer (funds) at will

7 XpaHHTh cyeTa g. would-be criminal

8 TMepeBOAUTH I10 KEITAHUIO h. is anybody's guess
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9.4. Match the words with the definitions:

1. Government a) activities that involve breaking the law

2. Purpose b) detect something to discover or notice
something, especially something that is not easy
to see, hear

3. Crime ¢) to use something well in order to gain as much
from it as possible

4. Victim d) the group of people who are responsible for
controlling a country or a state

5. Exploit e) a person who has been attacked, injured or
killed as the result of a crime, a disease, an
accident

6. Detect f) the intention, aim or function of something; the
thing that something is supposed to achieve

9.5. Find in the text “A Real Disaster” English equivalents to:

Ha1<a3aH1/Ie; XYK€ TOro, IOXHWHATh oorarsle IIOAbI;, HW3JIMIICCTBO,
OCTaThCS HE3aMEYCHHBIMH; TMPECIOBYTas BepXyIlKa, pabOTONATElNb;
TPEBOXKHBIN; TPECIea0BaTh; COBEPIINTh CaMOYOHHCTBO; MOIIICHHUK; TTOUTH
B TIOPbMY,; COOTBETCTBOBAThH Tpe6OBaHI/I$1M.

9.6. Give synonyms to the words from the text. Use the dictionary if
necessary.

To come to light; confidential; attempt; crooked; to deliver; to perpetrate
crime; freaks; to avoid; to obtain; to reveal,; merchandise; transaction;
severance pay; publicity; executive.

9.7. Study the meaning of the following idioms and word
combinations:

1. fit for purpose — (of an institution, a system, a thing, etc.) suitable for
the function or purpose that it was designed for;

2. for (all) practical purposes — used when you are stating what the
reality of a situation is on purpose;

3. on purpose — not by accident; deliberately;

4. to all intents and purposes (British English) — in the effects that
something has, if not in reality; almost completely (North American

64



English); in the effects that something has, if not in reality; almost
completely;
5. to little/no purpose - (formal) with little/no useful effect or result.

9.8. Use the word combinations above to complete the sentences:

a). He did it ...., knowing it would annoy her.

b). By 1981 the docks had, ..., closed.

¢). I returned the goods as they weren’t ...

d). There's still another ten minutes of the game to go, but ... it's already
over.

e). The government had spent a lot on education but ...

f). The two items are, ..., identical.

g). The new executive flats are fully equipped and ...

h). The minister argued that the education system wasn’t ...

9.9. Read the text “The First Hackers” and find out if these
statements correspond to the content of the text:

. The first hackers were interested in railroad circuitry.

. The first hackers studied at MIT.

. TMRC stands for Toy Machinery Railroad Car.

. Hackers had their own Ethic Code.

. Hackers sabotaged the work of the Al Lab.

. An elegant computer was, to a real hacker, awe-inspiring.

. At Al Lab hackers wrote a computer program for every other task.
. Hackers were quite prolific of innovations.

. Hackers were given free reign on the two Al Lab professors.

O 001N Wb WK —

The First Hackers

The first "hackers" were students at the Massachusetts Institute of
Technology (MIT) who belonged to the TMRC (Tech Model Railroad
Club). Some of the members really built model trains. But many were more
interested in the wires and circuits underneath the track platform. Spending
hours at TMRC creating better circuitry was called "a mere hack." Those
members who were interested in creating innovative, stylistic, and
technically clever circuits called themselves (with pride) hackers.

During the spring of 1959, a new course was offered at MIT, a freshman
programming class. Soon the hackers of the railroad club were spending
days, hours, and nights hacking away at their computer, an IBM 704.
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Instead of creating a better circuit, their hack became creating faster, more
efficient program with the least number of lines of code. Eventually they
formed a group and created the first set of hacker's rules, called the
“Hacker's Ethic”.

Rule 1: Access to computers and anything, which might teach you,
something about the way the world works - should be unlimited and total.

Rule 2: All information should be free.

Rule 3: Mistrust authority — promote decentralization.

Rule 4: Hackers should be judged by their hacking, not bogus criteria
such as degrees, race, or position.

Rule 5: You can create art and beauty on a computer.

Rule 6: Computers can change your life for the better.

These rules made programming at MIT's Artificial Intelligence
Laboratory a challenging, all encompassing endeavor. Just for the
exhilaration of programming, students in the Al Lab would write a new
program to perform even the smallest tasks. The program would be made
available to others who would try to perform the same task with fewer
instructions. The act of making the computer work more elegantly was awe-
inspiring.

Hackers were given free reign on the computer by two Al Lab
professors, "Uncle" John McCarthy and Marvin Minsky, who realized that
hacking created new insights. Over the years, the Al Lab created many
innovations: LIFE, a game about survival; LISP, a new kind of
programming language; the first computer chess game; The CAVE, the first
computer adventure; and SPACEWAR, the first video game.

9.10. Answer the questions:

1. Who were the first hackers?

2. What did they do?

3. What was their aim?

4. What did their activities result in?

9.11. Translate the Hacker’s rules and summarize the first hackers’
credo. Are these statements True or False?

1. A person is innocent until proven guilty.

2. Computer-related crime has diminished.

3. A thief can transfer funds from other people's accounts.

4. Dishonest employees can't ship the company's products to addresses
of their choosing.
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5. It is impossible to counterfeit credit cards.

6. Phone freaks can be found out.

7. Personal information should not be stored in computer files.

8. A real bank checks very carefully before handling out any money.

9. Unauthorized persons have proved to be inefficient laymen
(muneraHTHI).

10. Hardware is less expensive than software.

11. Computer criminals will never be caught.

12. Companies don't punish some criminals because they don't want bad
publicity.

13. Those who can, do. Those who cannot, teach. Those who cannot
teach, HACK!

14. The first hackers were quite different from the modern ones.

9.12. Find the odd word in each line:

Authority — power — ascendancy — might

Bogus — counterfeit — true — faked

Encompass — embrace — comprise — install

Endeavor — attempt — effort — inspiration

Exhilaration — excitation — excitement — desire

Bona fide — real — false — legal

Awe-inspiring — impressive — magnificent — dreadful
Insight — understanding — comprehension — consciousness

9.13. Fill the gaps with the words below:

programming, insights, innovation, ethic, instructions, exhilaration,
endeavor, awe-inspiring, encompass, freshmen, authority, bogus, mistrust.

1. Decentralization results in ... to the chief.

2. Holding the door for a lady is the question of...

3. This still life isn’t Picasso’s; it’s a...

4. The report you’ve presented doesn’t ... some of the problems.

5. If you can survive both in the jungle and the desert, a ... Indian
you are.

6. The ... in how hardware works is obligatory for a good programmer.

7. Each ... is another step to a new technological revolution.

8. In 1961 the Soviet Scientists’... to conquer the space was a success.

9. ... without any reason proves one’s carelessness.
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10. Iron grip boss expects you to carry out all his ...
11. Annually MIT gains over 5000 ...
12. ... should cause ... terror in your heart.

9.14. Put the verb in the correct tense:

1. One of the legends (to say) that hackers (to change) under the
influence of "crackers" — the people who (to love) to talk on the phone at
somebody else's expense. 2. Those people (to hook) up to any number and
enjoyed the pleasure of telephone conversation, leaving the most fun —
bills — for the victim. 3. Another legend (to tell) us that modern hackers (to
be born) when a new computer game concept (to invent). 4. Rules (to be)
very simple: two computer programs (to fight) for the reign on the
computer. 5. Memory, disk-space and CPU time (to be) the battlefield.
6. The results of that game (to be) two in number and (to be) well known:
hackers and computer viruses. 7. One more story (to tell) that the "new"
hackers (to come) to existence when two MIT students that (to attend) the
Al Lab found an error in a network program. 8. They (to let) people,
responsible for the network, know but with no result. 9. The offended (to
write) a code that completely (to paralyze) the network and only after that
the error (to be fixed). 10. By the way, those students (to found) The
Motorola Company later.

9.15. Translate into English:

I. CitoBo «xakep» coBMemaeT B cede, 1o KpaiiHel Mepe, TBa 3HAUCHUS:
OJTHO — OKPAIICHHOE HETaTUBHO (B3JIOMINKK), IPYroe — HEHTpaIbHOE WIIH
Jake XBasieOHOe (ac, MacTep). AHMIIMICKHIA TIIAro to hack MPUMEHUTEIIBHO
K KOMHBIOTepaM MOXET O3HadaTh [ABC BCIIM — B3JOMATh CI/ICTeMy NI
MOYHMHUTE €€. Y I3THX AECHCTBHH €CTh 00Ias OCHOBA: IIOHMMAaHHE TOTO, KaK
YCTPOCH KOMIIBIOTED, U MIPOrPaMMBbI, KOTOPBIE Ha HEM pabOTAarOT.

II. B 1984 rony CruseH JleBu B CBOEH 3HAMEHUTOUW KHHUTE «XaKEpHI:
I'epon KOMIIBIOTEPHON PEBOJIIOLIMU» TOBOPUT O TPEX MOKOJIEHUAX XaKEPOB.
IlepBoe BO3HUKIO B IIECTHACCATHIX TOJaX — Hadajge CEMHACCITHIX Ha
OTJIENICHUSX KOMIBIOTEPHBIX HAYK B YHUBEpCUTETaX. VICIONB3ysl TEXHUKY
pasfelieHusl BPEMEHHU, DTH MapHH TpeoOpa3oBajid KOMIIBIOTEPHI OOIIEro
II0JIb30BAHUA B BI/IpTyaJII)HLIe HepCOHaJII)HBIe KOMHBIOTepBI.
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III. B xonme 70-x BTOpO€ TOKOJEHHE JeiNaeT CICAYIONIMM Imar —
n3o00peTeHre ¥ MPOU3BOJACTBO MEPCOHAIBHBIX KOMIBIOTEPOB. DTH Heaka-
JEeMUYECKHUE XakKepbl ObIIM SPKUMH MPEACTABUTEISIMA KOHTPKYJIBTYPHI.
Hampumep, Ctu J[>xo00c, xunmu-o6utiomad, OpOCHBIIMHA KOJUIEK, WU
CruB Bosmusik, nnxenep B «Hewlett-Packard». Ilpexne dem mpeycners B
«Apple», oba CruBa 3aHUMANUCh TeM, YTO coOMpand W HpOJaBald TaK
Ha3zpIBaeMble TONlyOble KOPOOKM — TPHUCIOCOONEHHS, MO3BOJISIONINE
OecrulaTHO 3BOHHTH MO TenedoHy. PyKOBOICTBYsCH TOHM K€ XaKepcKOH
STHKOM, YTO W MpPEAbIIyIIME TOKOJEHHSA, OHM IPOTUBOCTOSAT KOMMEp-
nuanu3anuu Internet, co3maBasi MpOrpaMMebl, KOTOPBIE TYT K€ CTAHOBSTCS
JOCTYTHBI BCAKOMY, KTO WX TOJXKEJIaeT, — TaK Ha3bIBaeMble free-ware i
shareware.

IV. Tpethe mokoiieHHe KHOSPPEBOTIONNOHEPOB, Xakephl Hadama 80-X,
CO3/1aJI0 MHOJKECTBO TPHUKIAIHBIX, Y4eOHBIX W HWTPOBBIX IMPOTPAMM I
MEPCOHANBHBIX KOMITBbIOTepoB. Tunuunas ¢urypa — Muu Keiinop, OpiBImii
YUHUTENb TPAaHCLEHACHTAIBHON MEAUTALMH, CO3AaBIIUI nporpaMMy «Lotus
1-2-3», KoTOpast BecbMa CIIOCOOCTBOBaJIA ycnexy KoMibiorepoB IBM.

V. 3a roxpl, mpoleAmne ¢ BbIX0Ja KHUTM JIeBH, K BIacTH MHPHUIIIO
YEeTBEPTOE IOKOJCHHWE PEBOJIIOLUOHEPOB. MMeHHO oOHM mpeobOpa3oBanu
MWJINTapUCTCKYIO Arpanet B TOTaJbHYIO IUTHTAIBHYIO 3MUAEMHUIO, U3BECT-
HYIO HbIHE Kak Internet.

Xakeppl UUTAIOT 4yKHE MHUCbMa, BOPYIOT Uy’KHe€ MPOTPaMMbl M BCEMHU
JOCTYIHBIMH CIIOCO0aMU BPEAST NPOTPECCUBHOMY YEJIOBEUECTBY.

9.16. Work in pairs and discuss the questions:

1. Why are we so frightened of Hacker The Mighty and The Elusive?
2. And what do hacker's skills depends on: him, God or Holy Spirit?
9.17. Choose the topic and prepare a report (200-250 words).

1. A day in a hacker's life.

2. Hackers of today.

3. If I were a hacker...

4. Hacking for fun or running for life?
5. Do we need hackers?
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UNIT 10. COMPUTER VIRUSES

Vocabulary

1. amazing [o'meiziy] — yAMBUTEIBHO
2. approximately [o'proksimitli] — mpumepHo
3. attack [o'teek] — aTraka
4. bragging [ 'braegin] — XxBacTOBCTBO
5. bust [bast] — 6rocT
6. compelled [kom peld] — BEIHY ) 1eHHBII1
7. to destroy [dis'tro1] — yHHYTOXATh
8. destructive [dis traktiv] —pa3pymmurensHbIi
9. estimate [ estimit] — oueHka
10. to exploit [ ‘eksploit] — ucronn3oBaTh
11. explosion [1ks plovzon] — B3pHIB
12. fascination [faesi neifn] — obasHue
13. funnel [fanl] — BopoHka
14. harsh [ha:J] — cypoBsIit
15. infected [in'fektid] — 3apakeHHBIIH
16. neighborhood [ 'neibshud] — okpectHOCTH
17. properly [ propsli] — nomxHEIM 006pa3zom
18. release [r1'li:s] — BBITyCK
19. spread [spred] — pacnpoctpaneHue
20. thrill [Br1]] — TpemeT
21. to tend to [tend tu:] — UMeTh TEHASHIMIO K
22. virus [ varoras] — BHUpyC

10.1. Answer the questions:

1. What threatens a computer system?
2. What is a virus?

3. What viruses do you know?

4. How do the viruses act?

5. How can you avoid getting viruses?
6. What can you do in case of infection?

10.2. Read the text. Which paragraph contains the information about:

a) Stages of making a virus?

b) About the reason of viruses?

c¢) The third reason of releasing a virus?

d) One of the most famous vires called Mydoom?
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Computer Viruses

Computer viruses tend to grab our attention. A properly engineered
virus can have an amazing effect on the worldwide Internet. For example,
experts estimate that the Mydoom worm infected approximately a quarter-
million computers in a single day in January 2004.

A person has to write the code, test it to make sure it spreads properly
and then release the virus. A person also designs the virus's attack phase,
whether it's a silly message or destruction of a hard disk. So why do people
do it?

There are at least three reasons. The first is the same psychology that
drives arsonists. Why would someone want to bust the window on someone
else's car, or spray-paint signs on buildings or burn down a beautiful forest?
For some people that seems to be a thrill. If that sort of person happens to
know computer programming, then he may funnel energy into the creation
of destructive viruses.

The second reason has to do with the thrill of watching things blow up.
Many people have a fascination with things like explosions. When you were
growing up, there was probably a kid in your neighborhood who learned
how to make gunpowder and then built bigger and bigger bombs until he
did some serious damage to himself. Creating a virus that spreads quickly is
a little like that -- it creates a bomb inside a computer, and the more
computers that get infected the more "fun" the explosion.

The third reason probably involves bragging rights, or the thrill of doing
it. If you are a certain type of programmer and you see a security hole that
could be exploited, you might simply be compelled to exploit the hole
yourself before someone else beats you to it. That sort of logic leads to
many viruses.

Of course, most virus creators seem to miss the point that they cause
real damage to real people with their creations. Destroying everything on a
person's hard disk or forcing the people inside a large company to waste
thousands of hours cleaning up after a virus is real damage. For this reason,
the legal system is getting much harsher in punishing the people who create
viruses.

10.3. Answer the following questions:

1. What happened in January 2004?
2. Why do people release viruses?
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3. What sort of logic leads to many viruses?

4. In what way can the creator of a virus get the more "fun" of the
explosion?

5. In what case can a virus be a real damage?

10.4. Are the following statements True, False or Not Mentioned in
the text?

1. A properly engineered virus doesn't have an amazing effect on the
worldwide Internet.

2. A virus is parasitic code that attaches to another programme, such a
visual basic or an executable.

3. Many people have a fascination with things like explosions.

4. The third reason probably involves bragging rights, or the thrill of
doing it.

5. If you run Microsoft software, you should keep a look out for security
alerts that the company posts on its website.

6. The legal system is getting much harsher in punishing the people who
create viruses.

7. A virus is a programme that self-replicates, and they are written by
people who want them spread as widely as possible.

10.5. Give the initial form of the following words:

Destructive, fascination, explosion, infected, bragging, fascination,
amazing, compelled, properly.

10.6. State the part of speech:

Getting, damage, creating, destroying, waste, funnel, explosion, serious,
exploited, cause, creators.

10.7. Match the opposites from A and B groups:

A) to cover, directly, old, much, more, rapidly, small, visible, powerful,
long, before, to take, significant, effective;

B) to uncover, ineffective, to give, after, powerless, short, large,
invisible, slowly, less, little, new, indirectly, insignificant.

10.8. Choose the right Russian equivalent:

virus: a) Bosoc b) Mukpo6 c¢) 6axrepus d) Bupyc
approximately: a) naneko b) omacHo c) npumepHO d) TOTHOCTHIO
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properly: a) npumepHO b) TOKHEIM 00pa3oM C) HOMHOCTHIO d) IEHHO

destructive — a) pa3pymuTenbHEIH b) 0JaroTBOPUTEIBHBIA C) OMACHBII
d) ommOoYHBIH

fascination — a) uaryumus b) obasuue c) uarepec d) ctpacthb

explosion — a) cHapsn b) 6omb6a c) ataka d) B3peIB

exploit — a) caaps b) 6omba ¢) ataka d) B3pEIB

spread — a) pacripoctpanenue b) pazmax c¢) noctmxenne d) mepempaya

10.9. Match the words with their definitions:

1.Destroy a) cruel, severe and unkind

b) to force somebody to do something; to make something
2.Amazing necessary

c) a strong feeling of excitement or pleasure; an experience that
3.Bragging gives you this feeling

d) to damage something so badly that it no longer exists,
4 Harsh works, etc.

f) to take a particular direction or often have a particular
5.Neighborhood | quality

g to talk too proudly about something you own or something

6.Thrill you have done

h) very surprising, especially in a way that makes you feel
7.Compelled pleasure or admiration
8.Tend j) the area that you are in or the area near a particular place

10.10. Match the synonyms:

fascination — a). attraction b). instruction c). detail d). feature
bragging — a). amusement b). boasting c). praise d). glorification
compelled — a). forced b). affected c¢). amazed d). constrained
destructive — a). hurtful b). mean c). harmful d). destroying
approximately — a). nearly b). on the contrary c). around d). backward
spread — a). expansion b). achievement c). strain d). effort

exploit — a). appeal b). apply c). call d). use

10.11. Rewrite the following dialog into Reported Speech.

— What do you know about the terms viruses and vaccines?

— They have entered the jargon of the com-puter industry to describe
some of the bad things that can happen to computer systems and programs.

— In what way is the virus transmitted?
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— A programmer secretly inserts a few unauthorized instructions in a
personal computer operating system program.

— What happens after that?

The illicit instructions lie dormant until three events occur together.

— What kind of events?

— First, the disk with the infected operating system is in use; Second, a
disk in another drive contains another copy of the operating system and
some data files;

Third, a command, such as COPY or DIR, from the infected operating
system references a data file.

— Could you tell more about the consequences?

— The virus instructions add 1 to a counter each time the virus is copied
to another disk. When the counter reaches 4, the virus erases all data files.

— Sounds dramatically!

— But this is not the end of the destruction, of course; three other disks
have also been infected.

—And what about prevention?

—1It is not easy to protect hard disks, so many people use antivirus
programs.

— Could you tell any advice how to use them?

— You must continuously pay the price for upgrades as new viruses are
discovered.

10.12. Translate the following text into English:

KonnuecTBo KOMIBIOTEPHBIX BHPYCOB B MHTepHETE BHIPOCIO B HATh
pa3 3a mociegHue ABa roja. bpuranckue aHAIUTUKU U3YYHUIM COOOIIEHUS,
OTIIPaBJICHHBIE U TIOJlydeHHbIe B BennkoOpuTaHww, M OOHApYXHIH, YTO
omHo m3 300 wunpummposano. Oxpannas ¢upma MessageLabs mpe-
Oynpeauiaa 0 pocTe YKcia BUPYCOB, 3apaKAarOIMX KOMIIBIOTEPH! KIMEHTOB.
Beuto oOHapykeHO, 4YTO U3-3a pOCTa HHTEPHET-TpaduKa, KOIUYECTBO
BHUPYCOB yBenuuuBaercsi Oonee ObicTppiMu Temnamu. Ctu TpuiuiuHr,
TUPEKTOp TIO WCCIEAOBAaHUSAM B AHTHUBHUPYCHONW KOMIIAHHMHM Symantec
Security Response, ToBOpUT, CUTyaIHsl PE3KO YXYALIUTCS U3-3a YIIyUIICHHS
TexHonornid. “HoBble TEXHOIOTMH TIOMOTYT STHM BHpycaM CTaTh Oolee
ornacHpIMU. [loTeHIManpHas OMAacHOCTh I WHTEpHETA M SKOHOMHUKH
Oosblre, yeM Korzpa-nmuodo“, — ckasan oH. B 2001 roxy mpaBuTenbCTBEHHBIH
WHTEpHET-cepBUC Oe3omacHocTH, Uniras, m3manm 3amuchk 26 TpemyI-
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PeXIEHUH — TMpemymnpekIeHNs] BBICOKOTO YPOBHS O BHpPYCaxX, KOTOpPBIE
YIPOXKAIOT HAIMOHAIBLHOW WH(PACTPYKTYpe - B TPHU pa3a OOJbIIe, YeM B
2000 rony.

10.13. Put the verbs into the Passive Voice.

1. Last week researchers revealed that computer viruses cost firms
more than £18 billion globally in 2001.

2. The 'Love Bug' and 'Code Red II' viruses had caused considerable
damage.

3. The Government's internet security service issued a record 260
emergency briefings about virus threats.

4. “We see old viruses again and again that never seem to die out,” said
Alex Shipp, chief antivirus technologist.

5. New technologies reduce the potential danger to the internet and
economy.

6. It is not easy to protect hard disks, so many people use antivirus
programs.

7. Before we use any flash-card in a computer system, the antivirus
program scans it for infection.

8. A computer program stops the spread of and often eradicates the
virus.

9. Someone you know may sent to you email viruses.

10. Often the company discovers a hole in its software, posts a fix for it,

and then weeks later a virus exploiting that very flaw infects thousands of
users.

10.14. Choose a topic and make a report.

. E-mail Viruses

. Information Systems and Technologies

. Computer network

. What are computer viruses and how do they differ?
. What makes a perfect virus?

. A day in the life of the virus hunter

. Will the computer apocalypse be?
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