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KounTtpoJsbHoe 3aganue Ne2

I[JISI TOTO 4YTOOBI BBIIIOJHHUTH 3alaHUs, HCO6XOIII/IMO OCBOUTH CJICAYIOIIHC
pas3acibl 110 rpaMMAaTHKE!

|. BunoBpemMeHHbIe ()OPMBI IJ1ar0J1a:

a) akTuBHBIN 3aor Gopmbl Simple (Present, Past, Future); dopmer Continuous
(Present, Past, Future); dbopmer Perfect (Present, Past, Future);

0) macCUBHBIN 3aJI0T U CIIOCOOBI MEPEBO/Ia MACCUBHOTO CKa3yeMOro.

OOpature BHMMaHHE Ha OCOOEHHOCTH IEpeBOa MACCHUBHBIX KOHCTPYKIMH Ha
PYCCKHM SA3BIK:

Itissaid — rosopsr; It is known — u3BectHO.
Examples: In 1837 Morse invented the electrical tube. invented — Past Indefinite
Active (uzo6pen).
In 1912 Zworykin was allowed to continue his education. was alowed — Past
Indefinite Passive (pa3pemmim).

1. MonajbHBIE TJIAT0JIbI

MojaabpHbIE TJIArojbl, BhIpaXkarolire Bo3MOKHOCTE: can (could), may (might) u
ux sKkBuBajcHTHl (Can — to be able to; may — to be allowed to); rmarom must,
BhIpaXKaloIIMii J0DKEHCTBOBAHUE M €ro 3aMeHuTeNlb — t0 have to, a takke riaroi

should.

[11. lIpocThie HeTMuHBIE hopMbl Tiaroia: Participlel, Participle |1, Gerund
Examples: Based on their pioneering efforts inradio he tried to convince them to do
research in television. based — Participle 1.

Morse demonstrated a recording telegraph. recording — Participle |.
He earned money by painting portraits. painting — Gerund.

V. Onpe)le.mne.ﬂbm,le W TONOJHHUTECIbHDBIC IPUAATOYHBIC MPEIJI0KCHUA
Example: Their argument which continued throughout the night was finally resolved.
which continued throughout the night — omnpenenurensHoe NpUAATOYHOE
MMpCaJIOKCHUC.

BapuanTt 1

|. Ilepenuwmume npeonosxcenusn, 6vI0pa8 NOOXOOAWUIN MOOATLHBLIL 2714201.
Ilepeseoume npeonorcenusn na pyccKuil A3vlK.

Example: These samples (may/ have to/ is to) be chosen deliberately. — 3tu o6pasiisr
MOTYT OBITh 0TOOpaHbI (MOKHO OTOOPATH) MPOU3BOJIBHO.

1. There are several ways a digital or analog signal (may/ must/ had better) be
transmitted, including coaxial and fiber-optic cables.

2. For the first time, a signal (should/ have to/ could) be sent faster than any other
mode of transportation.

3. Laser beams (have to/ may/ might) ultimately replace cables in
telecommunications.



4. He (is not able/ mustn’t/ couldn’t) to complete this work himself.

II. Ilepenumume npeonosricenus, noouepknume cj106d, KOMOPbIEe GbIPAICCHDL
Participle |, Participle |l wau Gerund, ykazae, uem onu senaromcsa (u3
svtuenazeannvix). Ilepeseoume npeonoscenus na pyccKuil A3viK.

Example: There are several ways of ogbtaining this substance (Gerund). —
CYIJ_ICCTByeT HECKOJILKO CIIOCO0OB MMOJYUCHUS 5TOTO BCUICCTBA.

1. Einstein didn't enjoy talking very much; in fact, he waited till he was three
before he started to talk.

2. When studying elements Mendeleyev found that they could be divided into
nine groups.

3. New technologies reduce the number of workers needed.

4. Some of the first communications satellites were designed to operate in a
passive mode.

[1l. Ilepenuwiume npeonosricenusn, 6vI0pas noOOX00AwWUE NHO  CMBICTY
euooepemennvie gopmul 2nazona. Ilepeeedoume npeonozxcenus Ha pyccKkuil A3vlK.
Ykaswcume epema u 3an02 evibopannvix gpopm 2n1azonos.

Example: The engineer was asked/ asked to test the device (Past Simple, Passive
VOi Ce). — I/IcheHepa IMOIIPOCHIIN UCIIBITATH MCXAaHHU3M.

1. The professor describe/ has described achievements in robotics to his students.

2. The new engine istesting/ is being tested in the laboratory now.

3. Our industry will introduce/ will 'be introduced complex robots with
minicomputers into production in the future.

4. The students allowed/ were allowed to watch a new robot model in operation.

IV. Onpedenume 2naconvi-ckazyemwvie 6 npeonoxncenuax. Ilepenuwiume
npeonodcenus, npeodopasysa.  2nazonvl-cKazyemovle U3 AKMUGHO20 6 NACCUGHDLI
3a7102, COXpaHAA 6pemeHHble opmbl 2nazon106. Ilepesedume npeonorcenus Ha
DPYCCKUlL A3bIK.

Example: A.S. Popov invented the radio in 1895. — The radio was invented by A.S.
Popov in 1895. — Paauo 6s110 nzodpereHo A. C. ITorossiM B 1895 ropy.

1. The technician was testing a new device from 11 till 12 yesterday.

2. Computers will find wide applications in different branches of engineering
soon.

3. Lasers use the properties of bound electrons.

4. Scientists have made a lot of important developments in technology over the
last 10 years.

V. Ilepenuwiume npeonosxcenus u nepeeeoume ux Ha pyccKuil A3bIK, oOpawiasn
6HUMAHUEe HA  onpedenumenibHble U OONOJTHUMENbHbIE  NPUOAMOYHDbBIE
npeodIodceHus.

Example: We understand that this problem must be solved. — Msr monumaem, 4uro
OTY 3aJ1a4y HAJl0 PELIUTE.



1. Experiments show that there is very little attraction between the molecules of
any gas.

2. Students asked the teacher what amplifiers were called linear.

3. Thisis the laboratory which we attend twice a week.

4. A number whose value is to be found is called an unknown number.

PaGora Hag TekcToM

|. O3nakombvmecs c HoGbIMU C108aAMU K mexkcmy.

clam /lkleIm// 3asIBJICHUC

to contribute /kgn'tr IbjHt/ BHECTH BKJIas (B)

to award /lqwLd// HarpakJath

to be responsible (for)  //r1'spPnsgb(q)1// oTBeYaTh (3a), CHOCOOCTBOBATH
to reverse /IrI'vWs// OTKJIOHATH

I1. IIpouumaitme mexcm, nocmapaiimecs nOHAMb €20 cOOePIHcanue.

Who I nvented the Radio?

1. Marconi's claim that he invented radio was always disputed by Nikola Tesla

and Alexander Popov.
Although many scientists and inventors contributed to the invention of wireless
telegraphy, including Michael Faraday, Heinrich Rudolf Hertz, Alexander Popov,
Nikola Tesla, Thomas Alva Edison, and others, Marconi’ s practical system achieved
widespread use, so he is often credited as the "father of radio.”

2. Marconi was awarded the patent for Radio communications with British Patent

GB12039, "Improvements in transmitting electrical impulses and signals and in
apparatus there-for" on 2 July 1897 (sometimes recognized as the World's first patent
in radio telecommunication).
Marconi did develop a practical model and was responsible for the first successful
exploitation of the invention practically at the same time with Alexander Popov, who
described his findings in a paper published in 1895. Popov publicly demonstrated the
transmission of radio waves between different campus buildings to the St. Petersburg
Physical Society in March 1896. Actually, Marconi publicly demonstrated his system
several months later, in September. Upon learning about Marconi's experiments,
Popov effected ship-to-shore communication over a distance of 6 miles in 1898 and
30 miles in 1899. He died in 1905 and his claim was not pressed by the Russian
government until 40 years later.

3. Tedla initially held the rights to radio, but the US Patent Office reversed its
decision and awarded Marconi the patent for radio. Tesla fought to re-acquire his
radio patent, but failed. A lawsuit regarding Marconi's numerous other radio patents
was resolved by the U.S. Supreme Court, who overturned most of these (1943). Their
decision was based on the proven prior work conducted by Sir Oliver Lodge, and
others, from which the other Marconi’ s patents stemmed. Marconi’s supporters stated
that Marconi was not aware of the works of Nikola Tesla in the U.S. although the
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presentation at the Franklin Institute was reported across America and throughout
Europe. It is unlikely, though, that Marconi was unaware of Tesla's presentation, "On
Light and Other High Frequency Phenomena”, in Philadel phia.
However, the U. S. Supreme Court noted the primacy of Marconi's first patent
stating, "Marconi's reputation as the man who first achieved successful radio
transmission rests on his original patent, which became reissue No. 11,913, and
which is not here in question.” At the time, the United States Army was involved in a
patent infringement lawsuit with Marconi's company regarding radio, leading some to
posit that the government nullified Marconi's other patents in order to mute any
claims for compensation (as, some posit, the government's initial reversal to grant
Marconi the patent right in order to nullify any claims Tesla had for compensation).

4. Another pioneer of wireless communication was Prof. Jagdish Bose. I1n 1894,
Bose ignited gunpowder and rang a bell at a distance using electromagnetic waves,
confirming that communication signals can be sent without using wires.

[1l. Ykaxcume, kakoe u3z oannvix ymeeprcoenuii coomeemcmeyen cooeprHcanuio
mexcma.

1. Marconi was the only person who invented the radio.
2. A. Popov demonstrated his system several months later than Marconi.
3. Marconi was not aware of the works of Nicola Tesla.

V. Boioepume npasunvnvie omeemul Ha 60RPOCHL.

1. Who is often credited as the “ father of radio”?
a) Michael Faraday;
b) G. Marconi.
2. What did Marconi publicly demonstrate in September, 18967
a) He demonstrated the topograph.
b) He demonstrated his first radio system.

V. IIpouumaiime npeodnoixcenusn. Bvioepume npasunvuulii éapuanm nepesood.

1. Marconi did develop a practical model.
a) MapKoHHM Bce-TaKd CO3/1all MPAKTUYECKYIO MOJICb.
b) ImMenHO MapkoHH cO3/1aJ1 MPAKTUIECKYIO MOJICITb.
2. 1t is unlikely, though, that Marconi was unaware of Tesla' s presentation, “On
light and other High Frequency Phenomena’, in Philadelphia.
a) OmaHako MajoBEepOsTHO, 4To Mapkonu He 3Han o jgokmage H. Tecnbr «O
CBCTC U APYTHUX BLICOKOYACTOTHELIX ABJICHUAX», IIPCACTABJICHHOM B CDI/IJIaJICJIB(i)I/II/I.
b) Tem He MeHee Hemoxoxe, uTo MapkoHu He cibimai o gokiane H. Tecs
«O cBeTe U APYTUX BBICOKOYACTOTHBIX SABJICHUAX> B CDI/IJIaJICJIB(i)I/II/I.
3. Upon learning about Marconi’s experiments, Popov effected ship-to-shore
communication over a distance of 6 milesin 1898.
a) V3HaB 00 skcniepumentax Mapkonwu, [Tormo B 1898 rony yctaHoBHMII CBSI3b
«KOpabyIb—Oeper» Ha pacCTOSHUU 6 MHJIb.



b) B 1898 roay, u3yuus skcrnepumenTsl Mapkonu, [lomoB BBen B JelcTBHE
CBSI3b «KOpabIb—Oeper» Ha pacCTOSHUU 6 MUJTb.

VI. Ilepeseoume nucomenno adzauvt 3 —4 mekcma.

BapuanT 2

|. Ilepenuwiume npeonosxcenusn, 6vI0pa8 NOOXOOAWUI MOOATLHBLIL 2714201.
Ilepeseoume npeonorcenusn na pyccKkuii A3vlK.

Example: These samples (may/ have to/ is to) be chosen deliberately. — 3tu 06pasiisr
MOTYT OBITh OTOOpaHbI (MOKHO OTOOPATH) MPOU3BOJIBHO.

1. Morse partnered with Alfred Vail and (must/ was able to/ may) commercialize
the technology with financial support from the US government.

2. Bell received the patent for the first telephone, but he (should/ must/ had to)
fight numerous legal challenges.

3. When Rontgen first noticed the new rays he (shouldn’t/ could not/ may not)
understand their nature.

4. No one (could/ have to/ may) enter the laboratory while the test is going on.

II. Iepenumume npeonosricenusn, noouepknume cioéd, KOMOpble GblPAINCCHDL
Participle |, Participle |l wau Gerund, ykazae, uem onu senaromcsa (u3
evtuenazeannsix). Ilepeseoume npeonodcenus na pyccKuil A3viK.

Example: There are several ways of gbtaining this substance (Gerund). —
CYIJ_ICCTByCT HECKOJIBKO CIIOCO00B MOJYUYCHHA 3TOT'O BCIICCTBA.

1. In spite of not having a very exciting childhood, Einstein later appeared to have
avivid memory of it.

2. The electric current passing through a wire will heat that wire.

3. The beam of a laser can be focused very precisely.

4. Network hardware is made up of the physical components that connect
computers.

[1l. Ilepenuwiume  npeonosricenusn, 6vl0pas nooxooawue HO  CMbBICIY
eudoepemennvle opmul 2nazona. Ilepeeedoume npeonorcenus Ha pycckuil A3vlK.
Ykaswcume epema u 3an02 evibopannuvix ghopm 2nazonos.

Example:: The engineer was asked/ asked to test the device (Past Simple, Passive
Voice). — MixeHepa MOMPOCHIIM HCITBITATh MEXaHHU3M.

1. New methods of obtaining polymers applied/ had been applied at our plant.

2. Radio telescopes supplied/ are supplied with a precise control system.

3. The engineers were being carried out/ were carrying out an important
experiment at 10 o' clock last Tuesday.

4. We will discusy will be discussed all advantages and disadvantages of the
Internet at tomorrow’ s conference.

IV. Onpedenume 2naconvi-ckazyemwvie 6 npeonoxncenuax. Ilepenuwiume
npeonocenus, npeoopasya 21azonvl-ckazyemvle U3 AKMUEHO20 6 NACCUBHDBLI
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3a7102, COXpAHAA 6pemeHHble opmbl 21a20106. Ilepesedume npeonorcenus Ha
PYCCKUL A3bIK.

Example: A.S. Popov invented the radio in 1895. — The radio was invented by A.S.
Popov in 1895. — Paauo 6s110 n3oopeteHo A. C. ITormossiM B 1895 ropy.

1. Our scientists are developing new units for these reactors now.

2. By the end of 19" century scientists had made the first attempts to obtain
synthetic materials.

3. We use metals for avariety of engineering purposes.

4. He will publish the results of the experiment next month.

V. Ilepenuwiume npeonosxcenus u nepeeeoume ux Ha pyccKuil A3bIK, oOpawiasn
6HUMAHUEe HaA  onpedenumenbHvle U OONOJTHUMENbHbIE  HPUOAIMOYHDbBIE
npeoIodceHus.

Example: We understand that this problem must be solved. — Ms1 monnmaem, uto
9Ty 3aJ1a4y HaJl0 PELIUTE.

1. The text which the student is reading is about space explorations.

2. The students wanted to know whether colour television sets were produced at
this plant.

3. My friend said that he wanted to become an engineer.

4. Al. Bell found an assistant who was a specialist in electrical engineering.

PaGora Hag TekcToM

|. O3nakombvmecs c HoGbIMU C108aMU K mexkcmy.

to solder /I'sPlda// nasTh

an operating system OllepallMOHHAas CUCTEMA

to update /I'Apdelt/ OOHOBIIATH, KOPPEKTUPOBATH

node ling\Vall 31. LlenTp

directory /ldal'rekt(q)ri// JTUPEKTOPHs, KaTajor, CIPaBOYHUK
Web browser /lbra\Vzgl/ Web-opayzep

editor /ledto// penaKkTop

I1. IIpouumaitme mexcm, nocmapaiimecs nOHAMb €20 COOEPHCAHUe.

Sir Tim Berners-Lee

1. Sir Timothy ("Tim") John Berners-Leg, is the inventor of the World Wide Web
and director of the World Wide Web Consortium, which oversees its continued
development.
Berners-Lee was born in London, the son of Conway Berners-Lee and Mary Lee
Woods. His parents, who were both mathematicians, were employed together on the
team that built the Manchester Mark I, one of the earliest computers. Berners-Lee
attended Emanuel School in Wandsworth. He is an alumnus of Queen's College,
Oxford University, where he built a computer with a soldering iron, TTL gates, an



M 6800 processor and an old television. While at Oxford, he was caught hacking with
afriend and was subsequently banned from using the university computer.

2. He worked at Plessey Telecommunications Limited in 1976 as a programmer,
and in 1978, he worked at the D.G. Nash Limited where he did typesetting software
and an operating system.

He is now living in the Boston, Massachusetts area with his wife and two children.

3. In 1980, while an independent contractor at CERN from June to December
1980, Berners-Lee proposed a project based on the concept of hypertext, to facilitate
sharing and updating information among researchers. With help from Robert Cailliau
he built a prototype system named Enquire.

4. After leaving CERN in 1980 to work at John Poole's Image Computer Systems
Ltd., hereturned in 1984 as a fellow. By 1989, CERN was the largest Internet node in
Europe, and Berners-Lee saw an opportunity to join hypertext with the Internet. He
used similar ideas to those underlying the Enquire system to create the World Wide
Web, for which he designed and built the first web browser, editor and Web server,
called httpd (short for HyperText Transfer Protocol daemon).

5. The first Web site built was at http://info.cern.ch/ and was first put online on

August 6, 1991. It provided an explanation about what the World Wide Web was,
how one could own a browser and how to set up a Web server. It was also the world's
first Web directory.
In 1994, Berners-Lee founded the World Wide Web Consortium (W3C) at the
Massachusetts Institute of Technology. It .comprised various companies willing to
create standards and recommendations to improve the quality of the Internet. Many of
the World Wide Web Consortium's achievements are able to be seen in many Web
sites on the I nternet.

6. The University of Southampton was the first to recognize Berners-Lee's
contribution to developing the World Wide Web with an honorary degree in 1996 and
he is currently a Chair of Computer Science at the University of Southampton's
School of Electronics and Computer Science department, and is a Senior Research
Scientist there. He is a Distinguished Fellow of the British Computer Society, an
Honorary Fellow of the Institution of Electrical Engineers, and a member of the
American Academy of Arts and Sciences.

In 2002, the British public named him among the 100 Greatest Britons of all time.

On July 21, 2004 he was presented with an Honorary Doctor of Science (honoris
causa) from Lancaster University. On January 27, 2005 he was named Greatest
Briton of 2004 for his achievements as well as displaying the key British
characteristics of "diffidence, determination, a sharp sense of humour and
adaptability" as put by David Hempleman-Adams.

[1l. Ykaxcume, kakoe u3z oannvix ymeeprcoenuii coomeemcmeyen co0epHcanuio
mexcma.

1. Manchester Mark 1, one of the earliest computers, was built by Tim Berners-
Lee.
2. Tim Berners-Lee was awarded by the University for his success in hacking.


http://info.cern.ch/

3. The Enquire was built by T. Berners-Lee in collaboration with other inventors.
V. Boibepume npasunbrvle onmeemul Ha 60RPOCHL.

1. What did Berners-Lee build when he was studying at Queen’s College?
a) He built his own computer.
b) He built anew TV -set.

2. What ideas did Berners-Lee use to create the World Wide Web?
a) He used his parents’ ideas on Mark I, one of the earliest computers.
b) He used his own ideas on the development of his Enquire System.

V. IIpouumaiime npeonoixcenusn. Boioepume npasunvuulii eapuanm nepesooda.

1. His parents, who were both mathematicians, were employed together on the
team that built the Manchester Mark I, one of the earliest computers.

a) Ero poaurenu, KoTopble ObUIM MaTeMaTHKaMH, HAHSJIHUCh B KOMaHIYy IIO
co3nganuto Mapka | B ManvecTepe, KOTOPBIi OBLT OJJHUM U3 PAaHHUX KOMITHIOTEPOB.

b) Ero poaurtenu, xoropble 00a ObLIM MaTeMaTHKaMH, BXOIHIA B COCTaB
KOMaH/Ibl, KOTOpasi co3aasiia B Mandectepe Mapk |, oluH U3 IIEPBBIX KOMITBIOTEPOB.

2. In 1980 Burners-Lee proposed a project based on the concept of hypertext, to
facilitate sharing and updating information among researchers.

a) B 1980 romy bepuepc-JIu mnpemioxus HpOeKT Ha OCHOBE KOHIICTILIMH
TUMNepTeKCTa JUIsi TOro, 4TOOBl CMocoOCTBOBATh OOMEHY HH(OpManuen Mexay
HCCIICIOBATEIISIMU U €€ KOPPEKTHPOBKE.

b) B 1980 roay bBepuepc-JIu mnpemroxua MPOEKT, MO3BOJSIOMINNA OOMEH
uHpOopMaIuel MEKy UCCIIEeIOBATENIIMU U €€ OOHOBIICHHE.

3. The first Web-site provided an explanation about what the WWW was, how
one could own a browser and how to set up a Web server.

a) Ilepsoiit Web-caiit npenocraisi o0bsicHenne, uyto takoe WWW u kak
MOJKHO HacTpouTh Opay3ep u ycranoButh Web cepsep.

b) Ilepsoiii Web-caiit paswschsn, uto npexacrasimser coboir WWW u kak
HY)KHO YCTaHOBUTB Opay3ep u Web cepsep.

VI. Ilepeseoume nucomenno aozayvt 1 —4 mexcma.

Bapuant 3

|. Jdlepenumiume npeonoscenusn, 6vI0pa8 NOOXOOAWMUI MOOATLHBLIL 2714201.
Ilepeseoume npeonorcenusn na pycckuil A3vlK.

Example: These samples (may/ have to/ is to) be chosen deliberately. — 3tu o6pasisr
MOTYT OBITh OTOOpaHbI (MOKHO OTOOPATH) MPOU3BOJIBHO.

1. Bell (can/ was able to/ must) make his prototype telephone work and attract
financial backers, and his company grew.

2. Telegraph messages (should/ had to/ can) be deciphered by trained operators.

3. The quality of these metal parts (isto/ is able to / had better) be very high.

4. He (might not/ should / couldn’t) complete his research in time as he worked
very slowly.
10



II. Ilepenumume npeonosricenus, noouepKnume cji10éd, KOMOpPble GblPAINCCHDL
Participle |, Participle |l wau Gerund, ykazae, uem onu senaromcsa (u3
evtuenazeannsix). Ilepeeeoume npeonoscenus na pyccKuil A3viK.

Example: There are several ways of gbtaining this substance (Gerund). —
CYH_ICCTByCT HECKOJIBKO CIIOCO00B MMOJYUCHUS 3TOTO BCUICCTBA.

1. Reading English technical magazines is important for an engineer.

2. While being still young Lomonosov displayed great abilities for learning.

3. Thefirst TV set produced in 1939 was a tiny nine-by-twelve inch box.

4. Logical connections are created by network protocols and allow data sharing
between applications on different types of computers.

[1l. Ilepenuwiume npeonosricenusn, 6vlOpas nooxooawiue HO  CMbBICTY
eudoepemennvie opmul 2nazona. Ilepeeedoume npeonorcenus Ha pyccKuil A3vlK.
Ykaswcume epema u 3an02 eviopannvix ghopm 2nazonos.

Example: The engineer was asked/ asked to test the device (Past Simple, Passive
VOi Ce). — I/IcheHepa IMOIIPOCHIIN UCIIBITATH MCXAaHHU3M.

1. The laboratory assistant was writing/ was being written down all the data
during our experiment.

2. The plant was reconstructed/ reconstructed three years ago.

3. Much research has been carried out/ carried out in our laboratory since its
foundation.

4. The students will compile/ compiles anew program in a month.

IV. Onpedenume 2nazonwvi-ckazyemvie. 6 npeonodxcenusax. Ilepenuwiume
npeonodcenHus, npeoopasya 2nazonvl-cKazyemvle U3 AKMUGHO20 6 NACCUGHDBLI
3a7102, COXpAHAA 6pemeHHble opmbl 21a20106. Ilepesedume npeonorcenus Ha
PYCCKUL A3bIK.

Example: A.S. Popov invented the radio in 1895. — The radio was invented by A.S.
Popov in 1895. — Paauo 6s110 n300peteHo A. C. ITormossiM B 1895 ropy.

1. The students had performed a series of experiments by the end of the week.

2. Our plant is producing some new chemical apparatus.

3. They provided later-model computers with the capability of handling input
devices directory.

4. Our engineers will design and construct a new thermal power station.

V. Ilepenuwiume npeonosxcenus u nepeseoume ux Ha pyccKuil A3bIK, oOpawiasn
6HUMAHUE Ha  onpedelumenibHvle U OONOJTHUMENbHbIE  NPUOAMOYHDbBIE
npeoodceHus.

Example: We understand that this problem must be solved. — Msr monumaem, 4uro
9Ty 3aJ1a4y HAJl0 PELIUTE.

1. The heat which a body contains is the kinetic energy of its molecules.

2. We didn't know whether the development of television had continued during
the war.

3. Chemistry is the science that deals with the structure of matter and its changes.
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4. We know who took part in the design of the flood defense system.
Pab6ora Hag TekcTOM

|. O3nakombvmecs c HoGbIMU Cl108aAMU K mexkcmy.

device /dI'vals/ YyCTPOUCTBO, MPUOOP

to deflect ld1'flekt/ OTKJIOHSTh

current I'KArgnt/ TOK

wire fwalg/ IIPOBO/T

multiplexing I'mAltIpleksIN/ YILTOTHEHUE

cell [sel/ KJIETKA, T4eiika

to dial ['dalql/ HaOupaTh (HOMeEp 1o TeaeOHY), 3SBOHUTD

I1. IIpouumaitme mexcm, nocmapaiimecs nOHAMb €20 coOOePIHcanue.

The Beginning of Electr onic Communications

1. In 1825, British inventor William Sturgeon (1783-1850) exhibited a device that

laid the foundations for large-scale electronic communications. the electromagnet.
Sturgeon displayed its power by lifting nine pounds with a seven-ounce piece of iron
wrapped with wires through which the current of a single cell battery was sent.
In 1830, an American, Joseph Henry (1797-1878), demonstrated the potential of
Sturgeon’ s device for long distance communication by sending an electronic current
over one mile of wire to activate an electromagnet which caused a bell to strike. Thus
the electric telegraph was born.

2. Henry’'s invention was successfully exploited by Samuel Morse. While a
professor of arts and design at New York University in 1835, Samuel Morse proved
that signals could be transmitted by wire. He used pulses of current to deflect an
electromagnet, which moved a marker to produce written codes on a strip of paper —
the invention of Morse Code. The following year, the device was modified to emboss
the paper with dots and dashes. He gave a public demonstration in 1838, but it was
not until five years later that Congress funded $30,000 to construct an experimental
telegraph line from Washington to Baltimore, a distance of 40 miles.

3. Six years later, members of Congress witnessed the sending and receiving of
messages over part of the telegraph line. Before the line had reached Baltimore, the
Whig party held its national convention there, and on May 1, 1844, nominated Henry
Clay. This news was hand-carried to Annapolis Junction, where Morse's partner,
Alfred Vail, wired it to the Capitol. This was the first news dispatched by electric
telegraph.

4. The message, "What hath God wrought?' sent later by "Morse Code" from the
old Supreme Court chamber in the United States Capitol to his partner in Baltimore,
officially opened the completed line of May 24, 1844. Morse’s early system produced
a paper copy with raised dots and dashes, which were translated later by an operator.

5. The original Morse telegraph printed code on tape. However, in the United
States the operation developed into sending by key and receiving by ear. A trained
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Morse operator could transmit 40 to 50 words per minute. Automatic transmission,
introduced in 1914, handled more than twice that number.
In 1913 Western Union developed multiplexing, which made it possible to transmit
eight messages simultaneously over a single wire (four in each direction). Teleprinter
machines came into use about 1925. Varioplex, introduced in 1936, enabled a single
wire to carry 72 transmissions at the same time (36 in each direction). Two years later
Western Union introduced the first of its automatic facsimile devices. In 1959
Western Union inaugurated TELEX, which enables subscribers to the teleprinter
service to dial each other directly.
Until 1877, all rapid long-distance communication depended upon the telegraph. That
year, a rival technology developed that would again change the face of
communication — the telephone.

6. By 1879, patent litigation between Western Union and the infant telephone
system was ended in an agreement that largely separated the two services.
Samuel Morse is best known as the inventor of the telegraph, but he is also esteemed
for his contributions to American portraiture. His painting is characterized by delicate
technique and vigorous honesty and insight into the character of his subjects.

[1l. Ykaxcume, kakoe u3z oannvix ymeeprcoenuii coomeemcmeyen coo0eprHcanuio
mexcma.

1. British inventor W. Sturgeon exhibited the telephone in 1825.

2. Henry’ sinvention, the telegraph, was not exploited by anyone.

3. Morse's early system printed code on tape and it needed an operator to
translate it.

V. Boioepume npasunvnvie omeemul na 60npochwl.

1. Who used W. Sturgeon'’s device demonstrating its potential for long distances?
a) Alfred Vail did it;
b) Joseph Henry did it.
2. What invention of the 19" century changed the way of communication?
a) the telephone;
b) the telegraph.

V. IIpouumaiime npeonoicenusn. Boioepume npasunvuulii eapuanm nepesood.

1. He used pulses to deflect an electromagnet, which moved a marker to produce
written codes on a strip of paper.

a) On IMIPUMCHSI 3JICKTpI/I‘{eCKI/II71 TOK I W3MCHCHHA HAIIPABJICHUSA
QJICKTpOMArHuTa, KOTOpBIﬁ YIPABIAII MapKepoM, YyTOOBI OTIIEYATHIBATH IJ_II/I(I)p Ha
OyMa)kKHOM JICHTE.

b) OH HCIIONB30BAT HUMITYJIBCBI TOKAa, YTOOBl OTKJIOHATH QJICKTPOMATr'HUT,
neyaTaromuil mudp Ha 31eKTPOMAarHUTHOM JIEHTE.

2. Morse's early system produced a paper copy with raised dots and dashes,
which were translated later by an operator.
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a) [lepBbrit anmapar Mop3e BOCHPOU3BOAMI Ha OyMare BBIMYKJIBIC TOYKH U
THPE, KOTOPBIC 3aTEM PacIIU(PPOBBIBATIKCH OTIEPATOPOM.

b) Ilepas cucrema Mop3e co3naBaja Ha Oymare KOMHUIO C BBIMYKJIBIMH
TOYKAMH U THPE, KOTOPBIC 3aTeM paciiupoBbIBa ONEPaToOp.

3. In 1959 Western Union inaugurated Telex, which establishes subscribers to

dial each other directly.

a) B 1959 rogy Western Union Been Telex, KOTOpbIii IO3BOJISIET MOIMTUCUUKAM
3BOHUTH JIPYT JAPYTY HAIIPAMYIO.

b) B 1959 roaxy Western Union mnpenacraBun TeleX, KOTOpbId gaeT
BO3MOXHOCTh a0OHEHTaM 00IIAThCs HEMOCPEICTBEHHO APYT C IPYTOM.

VI. Ilepeseoume nucomenno aézauyvt 4 — 6 mexkcma.

BapuanT 4

|. Ilepenuwiume npeonosxcenusn, 6vI0pa8 NOOXOOAWMUI MOOANbHBLIL 2714201.
Ilepeseoume npeonorcenusn na pycckuii A3vlK.

Example: These samples (may/ have to/ is to) be chosen deliberately. — 3tu o6pasisr
MOTYT OBITh OTOOpaHbI (MOXKHO OTOOPATH) MPOU3BOJIEHO.

1. The telephone was a vast improvement over the telegraph system, which
(could/ may/ is able to) only transmit coded words and numbers.

2. You (hasto/ is to/ may) use this instrument for measuring gas pressure.

3. We (couldn’t/ can’t/ had to) compare the properties of these substances now.

4. We (will be able to/ could/ might) experiment with different metals next week.

II. Iepenumume npeonosricenus, nRoOUepKHUME C/108d, KOMOPbIE GbLPAINCCHDL
Participle |, Participle |l wau Gerund, ykazae, uem onu senaromcsa (u3
svtuenazeannvix). Ilepesedume npeonodcenus na pyccKuil A3viK.

Example: There are several ways of ogbtaining this substance (Gerund). —
CYH_ICCTByCT HECKOJIBKO CITOCO00B IMOJYUCHUS 5TOTO BCUICCTBA.

1. In 1887 Heinrich Hertz, while trying to prove the existence of radio waves,
discovered the photoelectric effect.

2. We can start testing the materials as soon as we receive them.

3. Newton's.great work published in 1687 is called “ Principia’.

4. The technology of microwave radio is carried one step further by the use of
communications satellites.

[11. ~ Iepenuwiume npeonosricenus, 6vl0pas nooxooawue HO  CMbBICIY
eudoepemennvle opmul 2nazona. Ilepeeedoume npeonorcenus Ha pycckuil A3vlK.
Ykaswcume epema u 3an02 evibopannvix gpopm 2nazonos.

Example: The engineer was asked/ asked to test the device (Past Simple, Passive
VOi Ce). — I/IcheHepa IMOIIPOCHIIN UCIIBITATH MCXAaHHU3M.

1. We are studying/ will be studying various electrical devices all the morning
tomorrow.
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2. Magnetic tape was used/ used for input, output or for storing data.
3. Our engineers have been developed/ have developed many new devices.
4. The experiments will be completed/ will complete by the end of the week.

IV. Onpedenume 2naconvi-ckazyemwvie 6 npeonoxncenuax. Ilepenuwiume
npeonodcenus, npeoopasya 2nazonvl-cKazyemvle U3 AKMUGHO20 6 NACCUGHDLI
3a7102, COXpAHAA 6pemeHHble Popmbl 21a20106. Ilepesedume npeonorcenHus Ha
PYCCKUl A3bIK.

Example: A.S. Popov invented the radio in 1895. — The radio was invented by A.S.
Popov in 1895. — Paauo 6s110 nzodpereHo A. C. ITorossiMm B 1895 roy.

1. Scientists used lasers to measure the size of pollutantsin theair.

2. The solar battery is converting the energy of sun rays directly into electric
energy.

3. The students of our university study the basic concepts in computer science.

4. The students will have completed an experiment by 12 o’ clock.

V. Ilepenuwiume npeonosrcenus u nepeeeoume ux Ha pyccKuil A3bIK, oOpawiasn
6HUMAHUEe HaA  onpedenumenibHvle U OOROJIHUMENbHbIE  NPUOAMOYHDbBIE
npeoodceHus.

Example: We understand that this problem must be solved. — Msr monumaem, uro
9Ty 3aJ1a4y HAJI0 PELIUTE.

1. It should be noted that plastics are widely used in everyday life.

2. The laboratory is the place where experiments as well as scientific research
may be carried out.

3. The invention which A.S. Popov made did not interest the government.

4. Can you tell me whether satellites are used for telephone communications?

PaGora Hag TekcToM

|. O3nakombvmecs c HOGbIMU C108aAMU K mexkcmy.

electronic device /ld1'vals// DJIEKTPOHHOE YCTPOHCTBO

to process /l'prq\Vses// 00pabaThIBaTh

issue /I'1sjH, 'ISH// BOTIPOC

to evolve /I1VPIvl/ pa3BUBATHCS

vacuum tube /IvxkjV (q)mtjHb// AJICKTPOBAKyyMHAas JIaMIIa

to incorporate /n'kLpgrelt// 00BEIUHSATH, BKIIOYATh
circuitry /I'sWKkitril/ CXEMBI

large scale integration  //"Intl'grel S(q)n// BBICOKAsl CTEIICHb MHTETPALIUU
artificial intelligence /I"RUI'TIS()l// HUCKYCCTBEHHBIN MHTEJUICKT

I1. IIpouumaitme mexcm, nocmapaiimecs nOHAMb €20 COOEPIHCAHUE.
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The Evolution of Computers

1. A computer is an electronic device used to process information. It is this
function of the computer that placed it at the center of our transition from the
industrial period of our society to the information age. Some of the key issues
regarding the role and usage of today's computers are summarized below. Today, we
encounter computers in almost every aspect of society. Computers are highly visible
in such professions as education, science, medicine, and business, but they also can
be found behind-the-scenes at the grocery store, in our automobiles, microwave
ovens, and VCRs.

2. Computers have evolved through several generations. Each new generation is
based on technological innovations and new methods of processing data.

The first generation began with the development of the earliest large mainframe
computers. These room-sized computers, such as the UNIVAC 1, were based on
electromechanical devices and vacuum-tube technology.

3. Computers based on the transistor, which was invented in the late 1950s, mark

the beginning of the second generation of computers. Transistors brought about the
development of smaller, faster, and more efficient computers.
The third generation of computers used integrated circuits which opened the door for
the creation of even smaller and faster computers. These smaller computers were
known as minicomputers and were the first to incorporate operating systems which
automated many of the computer's operational tasks, tasks that had been formerly
handled by humans.

4. The fourth generation of computers is characterized by large-scale integration
of computer circuitry and small microprocessors. Microcomputers (also called
personal computers or PCs) were based on these microprocessors and they put
computing power into the hands of individual users. In the future, computers that
utilize artificial intelligence technologies will be able to make decisions based on
accumulated evidence.

5. Although the technological innovations that mark the different generations in
the evolution of the computer are generally concerned with the central processing
capabilities of the computer, a computer system is actually an integrated set of
computing components. A computer system requires input devices (keyboard, mouse,
scanners, etc.) to get information into the computer and output devices (monitor,
printer, etc.) to get information out of the computer. These physical components of
the computer are known as hardware. The set of instructions or programs that are
created by programmers to control the computer's response to user input are known as
software.

[1l. Ykaosrcume, kakue u3z oannvix ymeepicoenuii coomeemcmeyom cooeprHcanuio
mexcma.

1. The fourth generation of computers is associated with the use of large scale
integrated circuits and microprocessors.

2. Minicomputers were the first computers that included the operating systems,
which automated a number of computer’ s tasks previously performed by humans.
16



3. Input and output devices of the computer are known as software.
V. Boibepume npasunibrvle onmeemul Ha 60RPOCHL.

1. What were the first generation computers based on?
a) on vacuum tube technology;
b) on integrated circuits.
2. What is the development of smaller, faster and more efficient computers
associated with?
a) with transistors;
b) with large scale integration.

V. IIpouumaiime npeonoixcenusn. Boioepume npasunvuulii eapuanm nepeeood.

1. Those room sized computers, such as the UNIVAC 1, were based on
electromagnetic devices and vacuum tube technology.
a) Ortu xommbroTepsl, Takue kak UNIVAC 1, 6buin pa3MepoM ¢ KOMHATy, Ha
QJICKTPOMArouTHBIX YCTpOﬁCT BaX U BAKYYMHBIX JIaMIIaX.
b) Kommbtorepsl, Takue kak UNIVAC 1, 3aHumanu 1eible MOMELICHUS, U
CO31aBaJIMCh HAa OCHOBC 3JICKTPOMAI'HUTHBIX YCTpOﬁCTB N BAKYYMHBIX JIaMIIaX.
2. These smaller computers were known as minicomputers and were the first to
Incorporate operating systems.
a) Ot YMCHBIICHHBIC KOMIBIOTCPbI HA3BIBAJIUCh MHHH-KOMIIBIOTCPAMHU H
BIICPBLIC BKIIHOYAJIN B ceOs OIICPALIMOHHBIC CUCTCMBI.
b) OTHU MEHBIINE KOMITBIOTCPBI ObUIM M3BECTHBHI KaK MHUHHU-KOMIIBIOTCPBI U
BIICPBLIC O6’BCIII/IH$IJII/I OIICPAIMOHHBIC CHUCTCMBI.
3. A computer system is actually an integrated set of computing components.
a) B IICﬁCTBI/IT@JIBHOCTI/I KOMIIBIOTEP — O3OTO COBOKYIIHOCTH KOMIIOHCHTOB
HHTCT'PAJIBHBIX CXCM.
b) KOMHBIOTCp, B IIGﬁCTBI/IT@JIBHOCTI/I, ABJIACTCA COBOKYITHOCTBIO
BBIYUCIIMTCIIBHBIX KOMIIOHECHTOB.

VI. Ilepesedume nucomenno aozayvlt 3 —5 mexcma.

Bapuant 5

|. Ilepenuwmume npeonosxcenusn, 6vI0pa8 NOOXOOAWUI MOOATLHBLIL 2714201.
Ilepeseoume npeonorcenusn na pyccKuil A3vlK.

Example: These samples (may/ have to/ is to) be chosen deliberately. — 3tu o6pasiisr
MOTYT OBITh 0TOOpaHbI (MOKHO OTOOPATH) MPOU3BOJIBHO.

1. A typical e-mail address (must/ might/ have to) be susan@mail.ru.

2. Two stations far enough apart (can/ should/ might) receive different messages
transmitted on the same frequency.

3. The engineers (may/ mustn’t/ might not) work with faulty devices.

4. She (will be able to/ had better/ is able to) explain the properties of this group
of alloys now.
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II. Ilepenumume npeonosricenusn, noouepkKnume cji10éd, KOMOPbIEe GbIPAINCCHDL
Participle |, Participle |l wau Gerund, ykazae, uem onu senaromcsa (u3
evtuenazeannvix). Ilepeeeoume npeonoscenus na pyccKuil A3viK.

Example: There are several ways of gbtaining this substance (Gerund). —
CYH_ICCTByCT HECKOJILKO CIIOCO0OB MMOJYUCHUS 3TOTO BCUICCTBA.

1. There also exists an idea to use laser for solving the problem of controlled
thermonuclear reaction.

2. While working at a new transmitter for deaf people Bell invented a telephone.

3. The results obtained are published in a monthly magazine.

4. Satellite links are used regularly in long-distance callings.

[1l. Ilepenuwiume npeonosricenus, 6vlOpas nooxooawue HNHO  CMBICTY
euooepemennvie opmul 2nazona. Ilepeeedoume npeonorcenus Ha pyccKuil A3vlK.
Ykaswcume epema u 3an02 evibopannvix gpopm 2nazonos.

Example: The engineer was asked/ asked to test the device (Past Simple, Passive
VOi Ce). — I/IcheHepa IMOIIPOCHIIN UCIIBITATH MCXAaHHU3M.

1. New methods of research use/ are being used in our lab.

2. The engineers had designed / had been designed first robot systems by the end
of the 19" century.

3. The technicians usually install/ are installed new computers in our laboratory.

4. The future machine tools will make/ will be made faster and more precise.

IV. Onpedenume 2naconvi-ckazyemvie 6. npeonoxncenuax. Ilepenuwiume
npeonodcenus, npeoopasya 2nazonvl-cKazyemvle U3 AKMUGHO20 6 NACCUGHDLI
3a7102, COXpAHAA 6pemeHHble opmbl 21a20106. Ilepesedume npeonorcenus Ha
DPYCCKUL A3bIK.

Example: A.S. Popov invented the radio in 1895. — The radio was invented by A.S.
Popov in 1895. — Paauo 0s110 n3oopeteHo A. C. ITormossiM B 1895 ropy.

1. The new device will reduce the time of the operation.

2. They are making an increasing use of computer networks of various sizes now.

3. By the beginning of the lecture the laboratory assistant had brought all the
necessary diagrams.

4. Mechanical devices increased labour productivity in industry.

V. Ilepenuwiume npeonosxcenus u nepeeeoume ux Ha pyccKuil A3bIK, oOpawiasn
6HUMAHUue = Ha  onpedenumenbHvle U OONOJTHUMENbHbBIE  NPUOAMOYHDbBIE
npeonoceHus.

Example: We understand that this problem must be solved. — Msr monumaem, uro
9Ty 3aJ1a4yy HAJl0 PELIUTE.

1. We understood what gigantic experimental work was made before the adoption
of the project.

2. They wanted to build a machine which people could use to talk over long
distances.
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3. Scientists wanted to find out if electricity could be used for a long-distance
communication.

4. A television screen and camera that will be used with usual telephone are very
small.

PaGora Hag TekcToM

|. O3nakombvmecs c HoGbIMU Cl108aAMU K mexkcmy.

to perform /pg'tm// BBIMOJIHSTh

aset /lsetl/ COBOKYITHOCTb, HA0OP

to develop /ld1'velgp// CO3/1aBaTh, pa3pabaThIBaTh
Input /I Inp\Vt// yCTPOWCTBO BBOJIA

output /laVip\Vt// YCTPOUCTBO BBIBOJIA

store /IstL!/ namsaTh (KOMITBIOTEpa)
available /g'velgb()1// JOCTYIHBIH

to distinguish /ldIstINgwl S/ pas3ianyaTh

acompiler /lkqm'pallg// KOMITHJISTOP

I1. IIpouumaitme mexcm, nocmapaiimecs nOHAMb €20 COOePIHcAnUe.

The Structure of a Computer

1. The general-purpose computer is a very powerful device, its power deriving
from the fact that it can be turned into-a machine for performing any particular
specific calculating task. This transformation is effected by providing the computer
with a program which is a set-of instructions defining precisely the calculation to be
performed. The language in which a program is expressed is called a programming
language. There are a number of these in existence.

2. A programming language provides a special set of rules and a vocabulary that

Is related to a computer's operation. If this set of rules and specialized vocabulary is
known to both the computer programmer and the computer itself, they can be used to
create a computer program.
Early in the computer's evolution, the rules and vocabulary of computer programming
were known to only a very few people. But today, programming languages have been
developed that are easier to use, and there are now hundreds of different English-like
programming languages that can be used to program a computer.

3. Let us look at the broad structure of a computer. It consists of five components
(input, store, arithmetic-logic, control, output). The program is held in a part of the
store and we assume that it is there initially. The machine is always under the control
unit which has a very simple operation: it takes an instruction from the store and
causes it to be obeyed; then it takes the next instruction from the store and causesiit to
be obeyed, and so on. The instructions may:

a) cause some data to be read into the (other part of the) store;
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b) cause some appropriate operations to take place on data held in the store.

4. We have assumed here that the program is initially in the store and that the data
Is available at input. The question is. how does the program get into the machine?
The answer is it is read by another program which resides in the machine, called a
compiler. The compiler not only reads in the program, but also converts it from the
so-called source language into the language of the machine (the so-called object
language).

5. We must, at this point, distinguish carefully the roles of the program and the
data. In real life a program, once written, will be used unchanged on different sets of
data perhaps over an extended time. Thus we conceive of the program as the very
general component and the data as the component which makes it specific. The
program, once properly developed, will reside, like the compiler, within the system
and data will be presented at the input whenever the program is to be run. In an
environment where programs are being developed, however, we tend to use very
simple data and present program and data together to the machine.

[1l. Ykaostcume, kakue uz oannvix ymeepicoenuii coomeemcmeyom cooeprcanuio
mexcma.

1. The programming languages used today are much more difficult in use in
comparison with the early computer programming languages, thus few people know
them.

2. The compiler reads in the programme and converts it into the machine
language.

3. Usually written computer programmes are used unchanged on different sets of
data even over along period of time.

V. Boioepume npasunvnvie omeemul na 60npochwl.

1. What are the calculations to be performed defined by?
a) by a programme;
b) by a computer language.
2. What unit isthe operation of the computer controlled by?
a) by control;
b) by output.

V. IIpouumaiime npeonoscenusn. Boioepume npasunvuulii eapuanm nepesood.

1. The programme is held in a part of the store and we assume that it is there
initially.
a) HporpaMMa XpaHUTCA B IIaMATH, U MbI IIPpECAIIOJIAracM, 4To OHa HAXOIUTCS
TaM U3HAYaAJIbHO.
b) HporpaMMa XpaHUTCA B pa3aciic IaMiATH W MBI JOIIYCKACM €€ Tyla
HN3HA4YaJIbHO.
2. The instructions may cause some data to be read into store.
a) Komanibl MOTYT HanpaBUTh HEKOTOPYIO HHPOPMAIIUIO B TIAMSITh.
b) MuCcTpyKIMKM MOTYT IPUKa3aTh NAMITH CYATATh HEKOTOPYIO HHPOPMAIIHUIO.
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3. The compiler not only reads in the programme, but also converts it.
a) KOMHI/IJISITOp HC TOJIBKO PAacCIIO3HACT IIPOTrpaMMy, HO U U3MCHACT CC.
b) KoMnuasTop He TOJBKO CYMTHIBAET MPOTrpamMMy, HO U IIPeoOpasyeT ee.

VI. Ilepeseoume nucomenno adzauvt 3 —5 mekcma.

Kontpoabhoe 3aganue Ne3

[Ipu BBIOMHEHUH AaHHOW PabOTHI CielyeT OOpPaTUTh BHUMAHHUE Ha CIICAYIOIINE
rpaMMaTHUYCCKHE SIBIICHHS .

|. CtpapareabHnblii 3ajor (Passive Voice)

Ckaszyemoe, BBIpOKEHHOE IJIaroJioM B CTPaJaTeNIbHOM 3aJiore, YKa3bIBaeT Ha To,
4TO JeHCTBHE COBEpIIACTCS HAJ JIUIOM WIM TMPEJAMETOM, BBIPOKCHHBIM
TIOJJICXKAIIUM.

1. O6pazoBanue. CrpagaTenbHbli  3ajior  oOpasyeTcss « HNpU  MOMOIIHU
BCrioMoraTenbHoro riaroja to be B coorBercTByromem Bpemenu u Participle 11
CMBICJIOBOTO TJ1aroJia (M TpeThedl OPMBI CMBICIIOBOTO TJIAr0Jia).

2. OCOOCHHOCTH MEPEBOIA.

@) 21a201a-cKa3yemo2o:.

— coueTaHueM Tiarojia “ObITh” (B MpOMICANIEM WM OYyJylIeM BpPEMEHH) |
KpaTkoi (hopMoii MpUYACTHsl CTPAJATENBHOTO 3a10Ta.

This book was published last year. Drta KHWra ObLIa ONyOJMKOBaHa B
HPOIILJIOM TOJY.

— [JIarojioM HECOBEPIICHHOTO BH/IA, OKAHYMBAIOIIMUMCS Ha -Cs, -Chb!

The experiments wer e made last year. OTnBITH MPOBOAWINCH B IIPOIILIOM TOY.

— HEOMNpPECICHHO-TMYHON (OPMOH TJIarosia B JCHCTBUTEIILHOM 3aJI0r¢ B TPEThEM
JIMLIE MHOYKECTBEHHOTO Yuciia (PU OTCYTCTBHUM JICHCTBYIOIIETO JIUIIA):

The paper wastrandated aweek ago. DTy CTaThiO MepeBeJIN HEICI0 Ha3al.

— ar4yHOM (hOpMO¥ riarosia B ACHCTBUTEILHOM 3aj10re (MIPH HAJTUYUH JTOIOTHEHUS
¢ npeaorom by). lonosnuenue ¢ npeayioroM by yacTo nmepeBoUTCs Ha PYCCKUN S3bIK
TIOJJTCXKATIUM
The student was helped by the professor. [Tpodeccop momor cTyneHTy.

6) noonedcauieo:.

— CYICCTBUTEIBHBIM (MM MECTOMMEHHEM) B UMCHHUTEIIBHOM HJIM BUHUTEIHLHOM
najiexkax (Korja mociie CkazyeMoro CTOUT KOCBEHHOE MIJIH MPEIOKHOE JTOTIOTHCHHE):
The student was sent to the professor. CryneHT 6bL1 nociawn X mpogeccopy.

CryneHTa nocianu K npogeccopy.

— CYIICCTBUTEIBHBIM (MECTOMMECHHEM) B JaTeIbHOM majexe (Kormaa TMocie
CKa3yeMOTr0 CTOUT MPSIMOE JIOTIOJTHEHHE):

Weweresent all the necessary equipment. Ham  nocraau  Bce  HeoOXOAUMOE
obopyI0BaHue.
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— IPEUTOrOM, CTOSIIIUM IIOCIIE IJIarojia B CTPaAaTeNbHOM 3aI0re U He OTHOCSIITUMCS
K CJEIYIONIMM 3a HUM CJIOBaM; IpH IIEPEBOJIE HA PYCCKHUM S3bIK CTABHTCS IEPE TEM
CIIOBOM, KOTOPOE B aHIJIMHCKOM SI3BIKE SIBIISETCS ITOIJIC/KAIIIMM:

Theman can bereied upon. Ha 310ro yejioBeKka MOXHO MOJIOXKUTHCSL.

I1. Yka3areabHbIe MeCTOMMEHHSI, MeCTOUMeHHe it, ymoTpedieHHe cjioBa One

K ykasaTenbHbBIM MECTOMMEHHSM OTHOCITCS MecrtomMenus: this, that, these,
those. ®yHKIMHK ¥ 3HAYCHHE YKA3aTCIBbHBIX MECTOMMCHHH B MPEIJI0KECHUH:

1. Yka3zareabHbIE MECTOMMEHUS.

That is my pen. 910 (TO) MOS pyUKa.
These (those) are the pictures of our ITO KapTUHBI HALIKMX JIPY3CH.
friends.

2. Cor03, COI03HOE CJIIOBO BBOJIUT MPHIATOYHBIC MPEIIOKCHHS, JOITOTHUTEIbHEIE,
OIpeIeIUTENbHBIE, TIOIEKAIIHE, 00CTOATEIILCTBCHHEIE.
We know that acomputer isacomplex ~ Mgl 3HaeM, YTO BEIYMCINTEIbHAS MalIiHA

electronic device. SIBJISICTCS CIIOKHBIM SJICKTPOHHBIM
YCTPOKWCTBOM.
3. Ci10BO-3aMeCTHTEITb JIJIsl 3aMEHBI YIIOMSHYTOT'Q PaHHEE CYIIECTBUTEILHOTO:
The story of the telephone is similar Hctopust pazButust TeiaehoHA CXOXkKa C
to that of the telegraph. ucropueil pazsutus tejierpada.

Oco0eHHOCTH YIOTpeOIeHnsI MecTOUMeHus 1.
1. JInuHO€ MECTOMMEHUE:

| like thisdoll. It isnice. Mue HpaBuTcs 3Ta Kykma. OHa
XOPOIIICHBKASI.
2. dopMmanbHOE MoJyIekKalee B OC3TUYHBIX MPEITIOKCHUSIX
It is necessary to carry out this HeobOxoxumo MIPOBECTHU 3TOT
experiment. OKCIIEPUMEHT.

3. @opmanbHoe gomoaHeHue (mocime rimaroioB find, make, think +
npunazamenvroe). B Takux ciiydasx OHU HE MEPEBOISITC.

Radioelectronics has made it possible PangnosnekTpoHuka gana BO3MOXKHOCTh

to test various equipments. UCTIBITBIBATH Pa3IMyHOE 000PY/IOBaHNUE.
4. YKa3aTeabHOE MECTOMMCHHE!

It isadictionary. D70 CIIOBApBb.

5. BBoHOE CIIOBO B MPEIIOKECHUAX ¢ dM(DATUUECKON KOHCTpyKIHei It IS (was)
....that (who):
It issilver that is the best conducting HMeHHO cepeOpo sABISICTCS  JTyYIIUM
material. TPOBOISIIAM METAJUIOM.

Ynorpebsenue cjioBa ONe:

1. YucnutenbHoe. Ha pycckuii S3bIK MEPEBOTUTCS «OTUH:
| have one dollar. Y MeHs ouH JouIap.

2. HeomnpeneneHHO-IMYHOE MECTOMMEHHE B (QYHKIMHM TMOaiIcKaiero. He
HICPEBOMTCSL.
One must be careful when crossingthe  HyHO OBITH OCTOPOYKHBIM, TEPEXOs
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Street. YIIHULY.
3. 3amecTuTenh CYIIECTBUTENBHOTO. [IepeBOAUTCS MECTOUMEHHEM mom, mad, mo,
a BO MHO»KECTBEHHOM YHCJIC — /e WIN COBCEM HE MEPEBOUTCS HA PYCCKUIL S3bIK.
This book is more interesting than the Ora KHUTAa 3HAYMTEIBHO WHTEpPECHee,
one we read last week. yeM Ta (KHUTA), KOTOPYIO MBI YUTAU Ha
IIPOLION HEAETE.

I11. I'raroas! to have, to be, to do

Laarou to have. Ocuosneie ¢popmel: have —had — had. Ynorpeonenue:

1. B kauecTBe CMBICIIOBOT'O IJIarojia B 3HAUCHUHU KUMEMbY, K001a0amo.
We have (got) a computer. VY Hac ecTh KOMIIBIOTED.

2. B xauecTBe BCIOMOraTejapbHOro Iiaroia B coueranuu ¢ Past Participle mus
00pa3oBaHusl pa3IMYHBIX BUAOBPEMEHHBIX (hOPM I1aroJa.
Have you heard the new rock-group? BbI cityriany HOBYO pOK-TpyIny?

3. B kauecTBe MOAAIBHOIO IJIaroja B 3HAYEHUH JOJDKCHCTBOBaHMs. CoueTaHus
have to B Takux ciiydasx MepeBOIUTCS Q0AHCEH, HYHCHO, HAOO, NPUXOOUMCSL.
He hastotake abusto get to hisoffice. =~ Emy npuxomutcs exaTb aBTOOYCOM 0

CBOEI1 paOOTHL.

Laarou to be. OcuoBneie hopMmel: be —was/ wer e — been. Ynorpebnenue:

1. B KkauyecTBE CMBICIOBOTO TJjaroia. IIepeBOIUTCS Obimb, HAXOOUMbCA,
cyuecmeosams WIN He TIEPEBOTUTCS.
| am at home. S (Hax0Xych) A0Ma.
She was at the Institute yesterday. Omna 6bl1a B MHCTUTYTE BYEpa.

2. B kadecTBe BCIOMOraTelbHOrO - IJlaroja Jjias  oOpasoBaHus  (GopMm
IPOO/DKEHHBIX BPEMEH M TMPOJOJDKEHHBIX COBEPIICHHBIX BPEMEH, a TaKkKe IS
00pa3oBaHusl CTPAAATEILHOTO 3aJI0Ta.

They arereading now. OHU YHTAFOT KHUTY.
A new magazine was bought. HoBblit s)xypHAT KyIHIH.
3. B kauecTBe riraroyia-cBsasku (ObITh, SBIATHCS).
| am a full-time student. S cTYyIeHT JHEBHOTO OT/ICIICHUS.

4. I'naron to be B konctpykuuu TO BE + nnpunuTHB:
— B Ka4eCTBe TJIarojia- CBA3KU:

Her dreamisto goto ltaly. Ee meura — noexats B Mtanuio.
— B KaUeCTBE MOJIAJIbHOTO TJ1arojia co 3Ha4eHUEM “* JOJDKEH .
Y ou are to come tomorrow. ThI 1OJDKEH IPUITH 3aBTpA.

Laaroeu to do. OcHoBubie Gpopmbl: d0— did —done. Ynorpebienue:

1. B xauecTBe CMBICIIOBOTO TIJIarojia v MepeBOUTCA “ AenaTh .
| do everything myself. 51 Bce meJ1aro cam.

2. B xadecTBe BCIIOMOTATEIBLHOIO TJIaroja Jjisi 00pa3oBaHUs BOIPOCUTEIIBHON U
oTpurareabHoi hopm rimaroos B Present, Past Smple.

Do you like music? Th1 MOOUIITE MY3BIKY?
3. B noBenuTeIbHOM HAKJIOHEHUH ITPH 00pa30BaHUU OTPULIATEIBLHBIX (HOPM.
Don’t drink cold water! He meiite xonmoanyto Boay!
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4. Bo u3bexaHne MOBTOPEHHS MPEIbLAYIIEIO OCHOBHOTO IJiarojyia (Toraa riarod
do mepeBOaUTCS TEM K€ TIIAroJioM, KOTOPBIH OH 3aMEHsIET) OCHOBHOM TJIaroJl MOKET
OIYCKAThCS TP TIEPEBOIE.

She danced well. —Yes, she did. Ona TanieBaia xoporio. — Jla (xoporio).
She livesin ahostel but | don’t. OHa XUBET B OOLIEKUTHH, a I HET.

5. Ycunenue.

Come on, be honest —who did tell you?  Hy naBaii, OyJap YECTHBIM — TaK KTO K¢
Tebe ckazan?

V. Undunutus

NubuHUTHB, WM HeompeaeleHHas (opma TIiaroia, OTHOCUTCS K HEJIWYHBIM
dbopmaMm TiIarosia M coderaeT B ceOe CBOMCTBA rjarojga W CyHICCTBUTCIBHOTO.
VHGUHUTHB OTBEYaeT Ha BOMPOCH “umo deramsv?’, “umo coeramu?'. 10 read —
yumamsw, L0 Write — nucams, t0 promise — obewams u T1.1.

dopMaabHBIM MPU3HAKOM WH(DWHWTHBA SBIsSETCS dYacTuia tO, KoTopas CTOUT
nepea HUM. B HEKOTOpBIX cirydasx tO omyckaercs.

Cyovexmmuvtit ungpunumusnotit ooopom (Complex Subject).

B xoHCcTpyKIMH “ CyOBEeKTHBIN HHPUHUTUBHBIN 000pPOT NEHCTBHE, COBEpPIIAEMOE
MOJJIekKAIINM, BbIpakaeTcsd MHOUHUTUBOM. [ Jlaroj-ckazyeMoe JUIlb yKa3bIBaeT Ha
OTHOIIEHHE K 3ToMy aeictButo. I[lepeBoj mpemiokeHust cienyeT HauMHATh CO
ckazyeMoro (HeomnpeaeIeHHO-IMYHBIM 000pOTOM) M, €CIH TPeOyeTCs MO CMBICIY,
BBOJIUTCS COIO3 “ umo” .

These elements are known to have been  /3secmno, 4T0 3TH 3J1IeMeHTbI ObLIH

found twenty years ago. OTKPBITHI JBa/LATh JICT Ha3a/.
Mexay KOMIIOHEHTaMH CJIOKHOTO IIOJIEXKAIEr0 MOXKET CTOSTh CKa3yeMoe,
BBIPAKEHHOE:

a) riarojoM B ¢opMe cTpanaTenbHoro 3aiora: to be said, to be reported, to be
known, to be stated, to be supposed, to be considered, to be seen, to be expected,
to be believed u ap:;

0) rimarosom B GopMe AeHCTBUTENLHOIO 3a0ra; t0 Seem — kazamscs, 10 appear,
to prove — okaszvisamocs, t0 happen— cayuaiino okazamocs;,

B) couctanusmu. to be likely — seposmno, eozmoocno, to be unlikely —
manoseposmuo, 10 be sure — necomnenno, to be certain — 6eszycrosno.

The group is believed to complete the Cyumarom, 9TO TPyNIA 3aKOHYUT
research next month. HCCJIeIOBAHME B CIICIYIONIEM MECSIIE.

BapuanTt 1

|. Boibepume npasunvuvlii eéapuanm 6UO0BPEMEHHOU ¢hopmbl  2nazona,
nepenuuiume nPeodioHceHUus u nepegeoume ux Ha PyCCKuil A3vlK, yKa3ae, 6 Kaxoi
6UO0BPEMEHHOU hopMe HaAX0OUMCA 6bIOPAHHBLIL 8AMU 211A20.

Example: The engineer ... to test the device.
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a) was asked; b) have been asked; c) are asking; d) has asked.
The engineer was asked to test the device (Past Simple, Passive Voice). — Urxenepa
IMOIIPOCHUIIN UCTIBITATH MCXAHU3M.

1. An ever-increasing volume of information ... indigital form.
a) are transmitted; b) are been transmitted; c) is transmitted; d) transmits.

2. The digital pulses ... perfectly after they become attenuated with distance.
a) can be regenerated; b) can been regenerated; c) could have be regenerated;
d) being regenerated.

3. Access to knowledge ... far easier recently by computerized indexes of
scientific and technical journals.
a) were made; b) has been made; ¢) are made; d) make.

4. Y our watch is not ready yet. It ... still ... .
a) are ... being repaired; b) was ... being repaired; ¢) is ... repairing; d) is ... being
repaired.

I1. Ilpouumaiime npeonoscenus, nepenuuwiume ux, 8vl0enU8 yKazameibHble
mecmoumenus. Ilepesedume nucomenno npeonoxicenusn Ha pyccKuil A3vlK.

Example: We know that a computer is a complex electronic device. — Mb1 3HaeMm, uTo
BBIYUCJINTCIIbHASA MalllnHa ABJIACTCA CJIOKHBIM 3JICKTPOHHBLIM YCTpOﬁCT BOM.

1. That machine is quite automatic — it does everything by itself.

2. There are computers that can do many jobs.

3. Two of these elements, germanium and silicon, are especially important.

4. The story of the telephone is similar to that of the telegraph.

1. Ipouumaitme npeonosxcenusn, nepenuwiume ux, 00pawias 6HUMAHUE HA
8bloe/IeHHOe Mecmoumenue it, nepeseoume npeoiodiceHus Ha PyccKull A3bIK.

Example: We find it necessary to repeat the experiment (popmanbHOe A0MOIHEHUE). —
Mgl cuutaeM HCO6XOIII/IMBIM IOBTOPUTDH 3TOT SKCIICPUMCHT.

1. It wasin 1869 that M endeleyev published his Periodic Table.

2. Automation makes it possible to obtain and develop new sources of energy.

3. Thisis a complex problem, but we can solveit.

4. It is evident that electricity will be the energy of the future.

5. It is our future specialty, but we do not know much about it at present.

V. Hpouumaiime npeodnoscenus, nepenuuniume ux, o0pawias 6HUMAHUE HA
évloes1eHHble €1106a ONES, ONE, nepesedume NPeON0HCeHUA HA PYCCKUIL A3bIK.

Example: One should be very careful. — HyxHO ObITH OY4EHB OCTOPOXKHBIM.

1. One must know that these rays produce a harmful effect on man.

2. One may work in this laboratory only observing certain rules.

3. The new technologies that are being developed must be connected with
traditional ones.

4. One of the wonderful applications of electronicsis radar.
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V. Ilepenuwiume npeonosxcenus, ynompeoue 21azonvl 6 HPAGUTLHOI
6UO06peMeHHOU (hopme, nepesedume npeod1oHceHus Ha pycckuil azvik. Qopamume
snumanue na Qynxkuuu 2nazonos to have, to do, to be 6 npeonoscenusnx.

Example: This material (to have) many valuable qualities. — This material has many
valuable qualities. — DtoT MaTtepran UMEET MHOI'O IICHHBIX CBOHCTB.

1. A good conductor (to have) many free electrons.

2. The duration of the pulse (to have) to be approximately a thousand-millionth of
a second.

3. The Internet (to be) composed of a large number of smaller interconnected
networks called internets.

4. They (to be) to prepare everything for the experiment.

5. Scientists (to do) alot of research recently.

6. (to do) semiconductors conduct electric current worse than metals?

VI. Ilepenuwiume npeonoxcenus, noouepknume unpuuumue. Ilepeseoume
npeooNHceHU HA PYCCKUTL A3bIK.

Example: To solve the problem is very important. — PemuTs 3Ty npo0yieMy — O4YeHb
BAKHO.

1. The problems to be solved are of great importance.

2. To make this experiment you should use the new device.

3. They seem to have made a mistake in their - measurements.

4. To study this phenomenon requires much knowledge.

VII. Iepegpaszupyiime cnedyrwouwue npeonosrcenus, ynompeoue cyoveKmHblil
ungunumuenslit 0o6opom. Hanuwmme ux u nepegeoume Ha pyccKuil A3vlK.

Example: It is expected that the experiment will be over soon. — The experiment is
expected to be over soon. — [IpeamoaratoT, 4To SKCIEPUMEHT CKOPO 3aKOHUYHUTCS.

1. It isreported that the research has been carried out successfully.

2. It is said that optical technology is cost-effective and versatile.

3. It was thought that the chemicals convey important information to the brain.

4. It is expected that the new method will appear in future.

PaGora Hag TekcToM

|. IHpouumaitme mekcm, ucnonv3yas noAcHeHus K Hemy. Buvinonnume
YRpajicHeHus K mexkcmy.

Integrated Circuits (1)

1. Integrated circuits were made possible by experimental discoveries which
showed that semiconductor devices could perform the functions of vacuum tubes, and
by mid-20"-century technology advancements in semiconductor device fabrication.
The integration of large numbers of tiny transistors into a small chip was an
enormous improvement over the manual assembly of circuits using discrete
electronic components. The integrated circuit's mass production capability,
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reliability, and building-block approach to circuit design ensured the rapid adoption
of standardized 1Cs in place of designs using discrete transistors.

2. There are two main advantages of ICs over discrete circuits: cost and
performance. Cost is low because the chips, with all their components, are printed as
a unit by photolithography and not constructed a transistor at a time. Performance is
high since the components switch quickly and consume little power, because the
components are small and close together. Chip areas range from a few square mm to
around 250 mm?, with up to 1 million transistors per mm®.

3. Among the most advanced integrated circuits are the microprocessors, which
control everything from computers to cellular phones to digital microwave ovens.
Digital memory chips are another family of integrated circuits that is crucially
important to the modern information society. While the cost of designing and
developing a complex integrated circuit is quite high, when spread across typically
millions of production units the individual 1C cost is minimized. The performance of
ICs is high because the small size allows short traces which in turn allows low power
logic (such as CMQOS) to be used at fast switching speeds.

4. 1Cs have consistently migrated to smaller feature sizes over the years, alowing
more circuitry to be packed on each chip. This increased capacity per unit area can be
used to decrease cost and/or increase functionality of Moore's law. In general, as the
feature size shrinks, almost everything improves—the cost per unit and the switching
power consumption go down, and the speed goes up.

5. Only a half century after their development was initiated, integrated circuits
have become commonly used. Computers, cellular phones, and other digital
appliances are now inextricable parts of the structure of modern societies. That is,
modern computing, communications, manufacturing and transport systems, including
the Internet, al depend on the existence of integrated circuits. Indeed, many scholars
believe that the digital revolution brought about by integrated circuits was one of the
most significant occurrences in the history of mankind.

Notes:
vacuum tubes SIICKTPOHHAS JIaMIIa
discrete OTACIbHBIN, TUCKPETHBIN

CMOS (complementary metal-oxide kommuiementapuas MOII-cTtpykTypa
semiconductor)

shrink COKpaIlaThCsl, yMEHBIIATHCS (B pa3mMepax)
photolithography dboronurorpadus
performance paborta, (pabouas) xapaKTepUCTHKA

Il. Ykastwcume, kakue uz oannvix ymeepicoenuit coomeenmcmeyon cooepiHcanuio
mekcma.

1. It was shown that integrated circuits could perform the functions of vacuum
tubes.
2. There are two main advantages of 1Cs over discrete circuits: cost and speed.
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3. Advanced integrated circuits are incorporated into all modern electronic
devices.

4. The ICs size has remained the same for years.

5. Scientists believe that the digital revolution brought by |Cs was one of the most
important events in the history of mankind.

[11. Boioepume npasunvHvie omeemosl Ha 60NPOCHL.

1. What ensured the rapid adoption of |Cs?
a) The IC's mass production capability, reliability and building-block
approach;
b) ICs high speed;
c¢) ICslow power consumption.
2. Why isthe ICs cost low?
a) because they are constructed a transistor at atime;
b) because they are printed as a unit by photolithography;
c) because they consume little power.
3. What has consistently been decreased in |Cs?
a) their functionality;
b) their speed,;
c) their feature size.

V. IIpouumaiime npeonosicenusn. Boibepume npagunvusiit gapuanm nepesooa.

1. The integration of large numbers of tiny transistors into a small chip was an
enormous improvement over the manual assembly of circuits using discrete
electronic components.

a) Muterparust OOJIBIIETO YHCIa MajJCHHKHX TPAH3UCTOPOB Ha HEOOJNBIION
cxeMe SIBWJIach BeIMYaNIIUM YCOBCPHICHCTBOBAHHUEM II0 OTHOIICHHIO K PYYHOMY
C06paHI/IIO CXEM U3 OTACIIbHBIX KOMIIOHCHTOB.

b) Wurerpamus GOMBIIOTO KOJUYECTBA KPOIICYHBIX TPAH3UCTOPOB Ha
HEOOJIBIION MJIACTUHE HMeNa OoNbllIoe MPEUMYIIECTBO HaJ PYYHOH COOpPKOH,
I/ICHOJIBSYIOH_Ieﬁ JUCKPETHBIC 3JICKTPOHHBIC KOMITIOHCHTBI.

c) Murerpamusi 0OJBIIOr0 KOJIMYECTBA KPOIICYHBIX TPAH3MCTOPOB HA OIHOM
MaJICHbKON cXeMe MMpeACTaBIATIa OrpOMHOC YCOBCPHICHCTBOBAHUEC II0 CPABHCHHIO C
PYYHOU COOPKOM CXEM U3 OTIEIbHBIX JJICKTPOHHBIX AJIEMEHTOB.

2. There are two main advantages of ICs over discrete circuits: cost and
performance.

a) NUC wnmeror ABa TJIABHBIX TIPCUMYIICCTBA HAA IUCKPCTHBIMU cCXCMaMM.
CTOMMOCTL M IIPCACTABIICHUC.

b) JByms riaBubiMu mnpeumylnectBamu MC Hax TUCKPETHBIMH CXEMaMH
ABJIAIOTCSA CTOUMOCTD U BBICTYIUICHHUC.

C) I[BYMH IIaBHBIMU TIPCUMYIICCTBAMU ncC HaJd AOUCKPCTHBIMU CXCMAMHU
ABJIAIOTCS. CTOUMOCTD U ITPOU3BOAUTCIIBHOCTD.

3. The increased capacity per unit area can be used to decrease cost and/ or
increase functionality of Moore's law.
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a) VBenuueHue €MKOCTH Ha CANMHHULY IUIOIIAaAr MOKHO HCIIOJIb30BATbH JIA
YMCHBUICHUA CTOUMOCTH u/ i YBCIIMYUCHUC ®YHKHHOHMBHOCTH 3aKOHa Mypa

b) VBenuueHHas €eMKOCTh Ha CAVMHUIC INIOMaan MOXKCT OBITH HCITIOJBb30BaHAa,
YTOOBI YMCHBIIUTL CTOUMOCTD u/ i YBCIINYIUTD Q)YHKI_II/IOH&JIBHOCTB 3aKOHa Mypa

C) VBenuueHHas €MKOCTh Ha momaab MOXKCET HCIIOJIBb30BAThBCA  OJIA
YMCHBUICHUA CTOUMMOCTH u/ i YBCIINYUCHUA (1)YHKI_II/IOH3JIBHOCTI/I 3aKOHa Mypa

V. Ilepesedoume nucemenno aézayvt 3—5 mekxcma.

BapuanT 2

|. Boibepume npasunvuvlii eapuanm 6UO0BPEMEHHOU ¢hopmubl  2nazona,
nepenuuiume nPeodioHceHUus u nepegeoume ux Ha PyCCKuil A3vlK, yKa3ae, 6 Kaxoi
6UO0BPEMEHHOU hopMe HaAXO0OUMCA 6bIOPAHHBLIL 8AMU 211A20T.

Example: The engineer ... to test the device.
a) was asked; b) have been asked; c) are asking; d) has asked.
The engineer was asked to test the device (Past Simple, Passive Voice). — HmxeHepa
IMOIIPOCUIIN UCTIBITATH MCXAHU3M.

1. The Internet, a global computer network ... to survive a nuclear war in 1969.
a) had being designed; b) are designed; c) was designed; d) designed.

2. If polished metal ... a negative charge and then is flooded with ultraviolet
radiation, it steadily loses the charge.
a) are given; b) is given; c) will give; d) are been give.

3. Advanced phones with keyboards and small screens ... to access the Internet
and send and receive e-mail.
a) have already being developed; b) have already been developed; c) are already
developing; d) have already developed.

4. The working principles of electronics ... by tracing the history of radio tubes
and photoelectric cells.
a) can been demonstrate; b) could demonstrate; c) can be demonstrating; d) can be
demonstrated.

I1. Ilpouumaiime npeonoscenus, nepenuwiume ux, 6vl0eaUE YKazamebHble
mecmoumenus. Ilepesedume nucomenno npeonoxicenusn Ha pyccKuil A3vlK.

Example: We know that a computer is a complex electronic device. — MsI 3HaeMm, 4To
BBIYUCIHATCIABbHAS MalllMHA ABJIACTCA CJIOKHBIM 3JICKTPOHHBIM YCTpOﬁCT BOM.

1. These parts come from Japan, but we put them together here in ltaly.

2. The electrical qualities of semiconductors lie half-way between those of
insulators and conduction.

3. Advanced phones with keyboards and small screens are now in development
that can access the Internet and send and receive e-mail.

4. The price of a colour TV set was still eight times as much as that of a black-
and-white receiver.
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1. Ipouumaitme npeonosrcenus, nepenuwiume ux, odpawias 6HUMAHUE HA
8bl0e/IeHHOe Mecmoumenue it, nepeseoume npeoiodiceHus Ha PyccKull A3bIK.

Example: We find it necessary to repeat the experiment (popmanbHOe AOMOIHEHUE). —
Mgzl cuutaeM HCO6XOIII/IMBIM IIOBTOPUTH 3TOT SKCIICPUMCHT.

1. The term “engineering” is used in many specialties; it has many meanings.

2. He thinks it important to begin the experiment under working conditions.

3. It seemed to us that the computer was out of order.

4. It isthe system known as a remote control.

5. It isthe gravitation that makes the satellites move round the Earth.

V. Ilpouumaiime npeonosicenus, nepenuuwiume ux, odpawias 6HUMAHUE HA
évloe/1eHHble ¢108a ONES, ONE, nepesedume NPeONOHCeHUA HaA PYCCKUNL A3BIK.

Example: One should be very careful. — HyHo ObITh 04eHB OCTOPOKHBIM.
1. I know only one solution of this problem.
2. The second satellite was launched about a month after the first one.
3. The floods destroyed some smaller bridges, but left the main.ones untouched.
4. One can easily regulate the speed of this machine.

V. Ilepenuwiume npeonosxcenus, ynompeoue 21azonvl 6 HPAGUTLHOIU
6UO06peMEHHOU (hopme, nepesedume nPeod1oHceHus Ha pycckuil azvlk. Qopamume
snumanue na Qynxkuuu 2nazonos to have, to do, to be 6 npeonoscenusnx.

Example: This material (to have) many valuable qualities. — This material has many
valuable qualities. — DtoT MaTtepran UMeeT MHOT'O IICHHBIX CBOHCTB.

1. He (to have) to demonstrate a new machine tomorrow.

2. The table of elements (to have) gaps, but Mendeleev predicted that they would
be filled by elements not yet discovered.

3. Steps (to be) to be taken to purify the substance.

4. The Internet (to be) based on the concept of a client-server relationship
between computers, also called a client.

5. Semiconductor devices let electric current pass through them only in one
direction and (to do) conduct it at all in the other.

6. | (to do) a huge amount yesterday. | finished the report, | ordered some new
textbooks.

VI. Hepenuwume npeonoicenusn, noouepknume unduuumue. Ilepegeoume
NPeoI0NHceHUs HA PYCCKUTL A3bIK.

Example: To solve the problem is very important. — Pemuts 3Ty npo0iiemy — O4YeHb
BAKHO.

1. To make this experiment is very important.

2. There is no doubt that in time scientists will realize some new projects.

3. To know physics well you must study hard.

4. Do you know how to use the machine or would you like me to show you?

VII. Iepegpaszupyiime cnedyrwouwue npeonosrcenus, ynompeoue cyoveKmHblil
ungunumuenvlit 0o6opom. Hanuwume ux u nepegeoume na pyccKuil A3viK.
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Example: It is expected that the experiment will be over soon. — The experiment is
expected to be over soon. — [IpeanosararoT, 4TO SIKCIEPUMEHT CKOPO 3aKOHIHTCSI.

1. It is expected that this method will offer some advantages.

2. It has been claimed that the Earth is shrinking by ten meters each year.

3. It is known that the power station is situated on the Angara River.

4. It is considered that this device has been designed in that |aboratory.

PaGora Hag TekcToM

|.  Ilpouumaitme mekcm, ucnonv3ya noAcHeHUs K Hemy. Buvinoanume
YApaj)icHeHus K mexKcmy.

Integrated Circuits (2)

1. A monolithic integrated circuit (also known as IC, microchip, silicon chip,
computer chip or chip) is a miniaturized electronic circuit (consisting mainly of
semiconductor devices, as well as passive components) which has been manufactured
in the surface of athin substrate of semiconductor material.

2. Integrated circuits were made possible by experimental discoveries which
showed that semiconductor devices could perform the functions of vacuum tubes, and
by mid-20™-century technology advancements in semiconductor device fabrication.
The integration of large numbers of tiny transistors into a small chip was an
enormous improvement over the manual assembly of circuits using discrete
electronic components.

3. Integrated circuits can be classified into-analog, digital and mixed signal (both
analog and digital on the same chip).

4. Digital integrated circuits can contain anything from one to millions of logic
gates, flip-flops, multiplexers, and other circuits in a few square millimeters. The
small size of these circuits allows high speed, low power dissipation, and reduced
manufacturing cost compared with board-level integration. The latest server
processor from Intel had 4 billion transistors on a chip.

Analog integrated circuits perform analog functions like amplification, active
filtering, demodulation, mixing, etc.

5. ADCs and DACs are the key elements of mixed signal 1Cs. They convert
signals between analog and digital formats.

6. |Cs generally can be classified into analog ICs and digital 1Cs, according to the
element’s (circuit) function. Analog ICs, like sensors, power management circuits,
and operational amplifiers, work by processing continuous signals, while digital 1Cs
like microprocessors, DSPs, and micro controllers work using binary math to process
“one” and “zero” signals. However, today’s ICs often combine both analog and
digital circuits on a single chip to create functions such as A/D converters and D/A
converters. Such circuits offer smaller size and lower cost, but must carefully account
for signal interference (see signal integrity).

7. The growth of complexity of integrated circuits follows a trend called
“Moore’s Law”, first observed by Gordon Moore of Intel. Moore's Law in its modern
interpretation states that the number of transistors in an integrated circuit doubles
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every two years. By the year 2000 the largest integrated circuits contained hundreds
of millions of transistors. It is difficult to say whether the trend will continue.

Notes:
vacuum tubes SIIEKTPOHHAsI JIaMIIa
substrate MOJITI0XKKA
logic gates JIOTHYECKHIA 3aTBOP
DAC (digital-to-analog converter) 1 poaHaIoroBheIil MpeoOpa3oBaTelib
ADC (analog —to-digital converter) aHasoro-nuudpoBoii mpeodbpa3oBaTesb
flip-flop TPUTTEP
dissipation paccerBaHKE
DSP (digital signal processor) 1 poBoit 00PadOTYNK CUTHAJIOB

Il. Ykaswcume, kakue uz oannvix ymeepicoenuit coomeenmcmeyon co0epiHcanuio
mexcma.

1. Microchip, silicon chip, chip are also the names of amonolithic IC.

2. ICs have been replaced by transistors.

3. 1Cs can be only digital.

4. Mixed signal ICs contain ADCs and DACs key elements.

5. According to “Moore’ s Law” the number of transistors in an integrated circuit
trebles every two years.

[11. Boioepume npasunvmvie omeemol Ha 60RPOCHL.

1. Where can monolithic ICs be manufactured?
a) iN MiCroprocessors;
b) in the surface of athin substrate of semiconductor material;
C) in vacuum tubes.
2. What components can an integrated circuit contain?
a) only transistors;
b) logic gates, flip-flops, multiplexers,
C) capacitors.
3. According to what are ICs generally classified?
a) the number of transistors per chip;
b) the size of circuits;
¢) according to the circuit functions.

V. IlIpouumaiime npeonosicenusn. Boibepume npasunvusiit gapuanm nepesooa.

1. A monolithic integrated circuit has been manufactured in the surface of a thin

substrate of semiconductor material.

a) MounonuTHas HUHTCTpPAJIbHAA CXCMa IIPOU3BOANIIACH HA IIOBCPXHOCTHU
TOHKOI'O cy6CTpaTa MMOJYTIPOBOJHHUKOBOI'O MaTcpuralia.

b) MounonmuTHas HHTCIpaJibHaA CXCMa IIPOU3BOIUTCS Ha TOHKOM IMOJJIOKKEC
MMOJTYIIPOBOJHHUKOBOI'O MaTCpHaa.

C) MononuTtHas HHTCTpAJIbHAA CXCMa 6BIJIa HU3roTOBJICHA B IIOBCPXHOCTH
TOHKOU IMOJIOKKH MOJYIIPOBOIHUKOBOT'O MAaTCpHalia.
32



2. The latest server processor from Intel had 4 billion transistors on a chip.
a) [Mocnemuuii mporeccop monenu Intel umen 4 mupa TpaH3UCTOPOB HA CXEME.
b) NuterpanbHas cxema mocieaHeii mojaenu mpoieccopa Intel Bxmrouana 4
MJIpA TPAH3UCTOPOB.
¢) [ocaenuuit mpoueccop ot Intel cogepxut 4 Mipa TPAaH3UCTOPOB HA KAXKIOH
CXCMC.
3. Today’ s ICs often combine both analog and digital circuits on a single chip.
a) COBpeMeHHBIe HHTCTPAJIbHBIC CXCMbI 49aCTO KOM6I/IHI/IpyIOT AHAJIOTOBBIC U
I_II/I(I)pOBBIe CXCMbI Ha OJTHOM KpHUCTAJLIIC.
b) CoBpemeHHbBIC HHTEIpATbHBIE CXEMBI YaCTO COBMEINAIOT 00€ aHAJIOrOBBIC U
I_II/I(I)pOBBIe CXCMbI Ha OTHOM KpHUCTAJLIIC.
C) B COBPCMCHHBIX HHTCIPAJIBHBIX CXEMaX qaCTO COBMCIIAKOTCA KakK
AdHAJIOTOBBIC, TAK U I_II/I(I)pOBBIe CXCMbI Ha OJTHOM KpHUCTAJLIIC.

V. Ilepeseoume nucemenno avzauvt 1 — 5 mexcma.

Bapuant 3

|. Boibepume npasunvuvlii eapuanm 6UO0BPEMEHHOU ¢hopmbl  2nazona,
nepenuuiume nPeodioHceHUus u nepegeoume ux Ha PyCCKuil A3vlK, yKa3ae, 8 Kaxoi
6UO0BPEMEHHOU hopMe HaAX0OUmCA 6blOPAHHBLIL 6AMU 211A20.

Example: The engineer ... to test the device.
a) was asked; b) have been asked; c) are asking; d) has asked.
The engineer was asked to test the device (Past Simple, Passive Voice). — Urxenepa
IMOIIPOCHUIIN UCTIBITATH MCXAHU3M.

1. Digital disks ... of plastic coated with aluminum and the information is
recorded by using a powerful laser.
a) is made; b) make; c) have being made; d) are made.

2. At present high-capacity optical transmission systems ... between many major
cities at arapid rate.
a) are installing; b) are being installed; ¢) have installed; d) installed.

3. Telegraphs ... by other forms of telecommunications such as fax machines and
electronic malil, but they are still used in some parts of the world to send messages.
a) has largely replaced; b) are replacing largely; c) have been largely replaced; d) are
been largely replaced.

4. Resulting changes in the plate current ... by passing the signal through more
tubes.
a) can be amplified; b) can been amplified; c) could amplified; d) can amplifying.

I1. Ilpouumaiime npeonoscenus, nepenuwiume ux, 6vl0eaUE YKazamesibHble
mecmoumenus. Ilepesedume nucomenno npeonoxicenus Ha pyccKuil A3vlK.

Example: We know that a computer is a complex electronic device. — MbI 3HaeM, 4To
BBIYUCIIUTCIIbHASA MalllMHA ABJIACTCA CJIOKHBIM 3JICKTPOHHBIM YCTpOﬁCT BOM.
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1. The work of a university or college graduate is more efficient than that of a
specialist with secondary education.

2. The first solar battery operated on semiconductor crystals similar to those used
in transistors.

3. Broadcast radio and cellular radio telephones are examples of devices that
create signals by modulating radio waves.

4. These two metal sections are then bolted together to make one.

[1l. Ipouumaitme npeodnosrcenus, nepenuwiume ux, odpawias 6HUMAHUE HA
8bloe/IeHHOe Mecmoumenue it, nepeseoume npeoiodiceHus Ha pyccKull A3viK.

Example: We find it necessary to repeat the experiment (popmanbHOe JOMOJIHEHUE). —
Mgzl cuutaeM HCO6XOIII/IMBIM IMOBTOPUTH 3TOT SKCIICPHUMCHT.

1. Thisisasmall car, but it has a powerful engine.

2. Electronics makes it possible to raise industrial automation to a higher level.

3. It isanew subject; we shall study it for two years.

4. It is necessary to carry out this experiment.

5. It was Einstein who provided a new conception of time, space and gravitation.

V. Ilpouumaiime npeodnosicenus, nepenuuwiume ux, 00pauwias 6HUMAHUE HA
évloes1eHHble ¢106a ONES, ONE, nepesedume NPeONOHCEHUA HA PYCCKUIL A3bIK.

Example: One should be very careful. — HyxHO OBITH OY4EHBb OCTOPOXKHBIM.

1. Silicon is one of the plentiful elementsin the world.

2. One can easily understand why the profession of an engineer requires a special
college training.

3. Only time will tell if the decisions we have taken are the correct ones.

4. Our laboratory equipment was much worse than the new one.

V. Ilepenuwiume npeonoxycenus, ynompeoue 21azonvl 6 HPAGUTLHOIU
6UO06pEeMEeHHOU (hopme, nepesedume npeod1ozceHus Ha pyccKkuil azvik. Qopamume
snumanue na Qynxkuuu 2nazonos to have, to do, to be 6 npeonosncenusnx.

Example: This material (to have) many valuable qualities. — This material has many
valuable qualities. — DtoT MaTtepran UMEET MHOI'O IICHHBIX CBOHCTB.

1. The first television invention that (to have) practical consequences was the
“electrical telescope’.

2. Some materials with useful qualities (to have) to be sent by ship in aweek.

3. For some time it (to be) possible to conduct meetings by video with colleagues
across town or across the world.

4. One of the most interesting developments in telecommunication (to be) in the
rapid progress of optical communication.

5. With recent advances in technology, we can (to do) things we couldn't have
dreamed of 10 years ago.

6. What (to do) you do to get such high amplification of the signal?

VI. Ilepenuwiume npeonoxcenus, noouepknume unpunumue. Ilepeseoume
npeooNHceHUs HA PYCCKUTL A3bIK.
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Example: To solve the problem is very important. — Peuts 3Ty npo0iieMy — O4YeHb
BAKHO.

1. To prove this law experimentally is very difficult.

2. Inthe next few years laser will become one of the main technological tools.

3. | regret to notify you that the model you want is out of stock.

4. Signals to be measured must be strong enough.

VIl. IHepegpazupyiime cnedyrwouwue npeonosrcenus, ynompeoue cyoveKmHblil
ungunumuenslit 0o6opom. Hanuwume ux u nepegeoume na pyccKkuil A3vlK.

Example: It is expected that the experiment will be over soon. — The experiment is
expected to be over soon. — [IpeamonararoT, 4To SKCIEPUMEHT CKOPO 3aKOHUYHUTCS.

1. It can be said that the world is in the midst of an electronic revolution.

2. It seems that the results of the solar project are very important.

3. Itisunlikely that engineers will find a solution to the problem quickly.

4. It is known that sound travels through the air in waves.

PaGora Hag TekcToM

|. Ilpouumaitme mekcm, ucnonv3ya NOACHEHUA K Hemy. Buvinonnume
YRpaj)icHeHus K mexkcmy.

From the History of ICs

1. The integrated circuit was first conceived by a radar scientist, Geoffrey W.A.
Dummer (born 1909), working for the Royal Radar Establishment of the British
Ministry of Defence.

The first integrated circuits contained only a few transistors. Called "Small-Scale
Integration” (SSI), they used circuits containing transistors numbering in the tens.

SSI circuits were crucial to early aerospace projects. Both the Minuteman missile and
Apollo program needed lightweight digital computers; the Apollo guidance computer
motivated the integrated-circuit technology, while the Minuteman missile forced it
Into mass-production.

2. The next step in the development of integrated circuits, taken in the late 1960s,

introduced devices which contained hundreds of transistors on each chip, called
"Medium-Scale Integration" (M Sl).
They were attractive economically because while they cost little more to produce
than SSI devices, they allowed more complex systems to be produced using smaller
circuit boards, less assembly work (because of fewer separate components), and a
number of other advantages.

3. Further development, driven by the same economic factors, led to "Large-Scale
Integration” (LSI) in the mid 1970s, with tens of thousands of transistors per chip.

LSl circuits began to be produced in large quantities around 1970, for computer main
memories and pocket calculators.

4. The final step in the development process, starting in the 1980s and continuing
on, was "Very Large-Scale Integration” (VLSI), with hundreds of thousands of
transistors, and beyond (well past several million in the latest stages).
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For the first time it became possible to fabricate a CPU on a single integrated circuit,
to create a microprocessor. In 1986 the first one megabit RAM chips were
introduced, which contained more than one million transistors. Microprocessor chips
produced in 1994 contained more than three million transistors.

5. This step was largely made possible by the codification of "design rules' for
the CMOS technology used in VLSI chips, which made production of working
devices much more of a systematic endeavour. To reflect further growth of the
complexity, the term ULSI that stands for "Ultra-Large Scale Integration” was
proposed for chips of complexity more than 1 million of transistors. However there is
no qualitative leap between VLS| and ULSI, hence normally in technical texts the
"VLSI" term covers ULSI as well, and "ULSI" is reserved only for cases when it is
necessary to emphasize the chip complexity, e.g. in marketing.

6. The most extreme integration technique is wafer-scale integration (WSl),
which uses whole uncut wafers containing entire computers (processors as well as
memory). The WSI technique failed commercially, but advances in semiconductor
manufacturing allowed for another attack on IC complexity, known as System-on-
Chip (SOC) design. In this approach, components traditionally manufactured as
separate chips to be wired together on a printed circuit board are designed to occupy a
single chip that contains memory, microprocessor(s), peripheral interfaces,
Input/Output logic control, data converters, ‘and other components, together
composing the whole electronic system.

Notes:

IC MHTETpaJibHasg cxema

small (medium, large) IC  uHTerpaipHas cxemMa ¢ MajeHbKOW (cpeaHei, OOJIbIIOw)
CTEHCHBIO UHTETPAIIUN

CPU IIEHTPaJIbHOE MTPOIIECCOPHOE YCTPOMCTBO
CMOS koMiutemeHTapHass MOII-cTtpykTypa
RAM 3allOMHUHAIOIIEE YCTPOMCTBO C MPOU3BOJIBHBIM JIOCTYIIOM

Il. Ykaswcume, kakue u3z oannvix ymeepiicoenuit coomeenmcmeyon co0epiHcanuio
mexcma.

1. Thefirst IC contained a huge amount of transistors.

2.. Two US aerospace projects were interested in integrated-circuit technology.

3. Inthe late 1960s there appeared LSI circuits.

4. At the final step in the IC technology development process VLSI circuits were
fabricated and, thus, it was quite possible to develop and produce CPU.

5. In SOC design circuits all components are wired on a printed circuit board and
compose the whole electronic system.

[11. Boioepume npasunvHnvie omeemovlt Ha 60NPOCHL.

1. Why were the first ICs called SSI circuits?
a) because they were of small size;
b) because they contained only tens of transistors;
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c) because they were of little use.
2. What were the advantages of M Sl circuits?
a) they cost less;
b) they needed no further development;
c) they allowed to produce more complex systems and needed less assembly
work.
3. What is the most extreme integrated technique?
a) ULSI;
b) WSI;
¢) SOC design.

V. IIpouumaiime npeonosicenusn. Boibepume npasunvusiit gapuanm nepesooa.

1. The Apolo guidance computer motivated the integrated-circuit technology,
while the Minuteman missile forced it into mass production.

a) Kowmmbrotep HaBenenus pakeT ApPOIO . TPOIBUHYT  TEXHOJOTHIO
UHTErPaIbHBIX CXeM, a pakeTa Minuteman yckopuiia €€ MacCoBOE MPOU3BOJICTBO.

b) Kommbrorep HaBeneHusi pakeT ApPOlO MOTUBUPOBAT TEXHOJOTHIO
UHTErpabHBIX CXeM, a paketa Minuteman dbopcupoBaiia ee MacCoBOE MPOU3BOJICTBO.

c) Komnprorep ApOlO BBIABHHYJ TEXHOJNOTHIO HHTETPAIBHBIX CXEM, B TO
BpeMs kak Minuteman yckopuit ee MaccoBO€ IPOHU3BOICTBO.

2. For the first time it became possible to fabricate a CPU on asingle IC.

a) BriepBbie cTasno Bo3MokHBIM (adbpukoBath L{ITY Ha oxnoit MC.

b) BriepBbic cTano Bo3MoxkHBIM co31aBath L{ITY Ha ogunounoi VC.

¢) BriepBbie npecraBuiaach BO3MOXKHOCTH co3aaBaTh LIITY na ognoit NC.

3. The term ULSI that stands for “Ultra-Large Integration” was proposed for
chips of complexity more than 1 million transistors.

a) Tepmun CBUC, KOTOpBIN MOApPa3yMEBaET MHTETPATBHYIO CXEMY CO CBEPX
OOJIBIION CTENEHbI0 MHTErpaluu, ObUT TPEIJIOKEH IS CXEeM, Cojaepx alux Oolee
yeM 1 MUJUTHOH TPaH3UCTOPOB.

b) Haszpauume CBHC, o3Hauaromiee cBEpXOONIBIIYID HHTETPAIBHYIO CXEMY,
OBLJIO TPEIJIOKEHO JUIsi CXeM CO CTEeNeHbI0 HWHTerpauuu Oojee 1 MMIIMOHA
TPAH3UCTOPOB.

c) Hazeanue CBUC 0bUI0 TPeNIOKEHO ISl YUIIOB CO CTEIEHBIO WHTETPALuU
6osiee 1 MUIIIOHA TPAH3UCTOPOB.

V. Ilepeseoume nucemenno adzauvt 3 — S mekcma.

BapuanT 4

|. Boibepume npasunvuvlii eapuanm 6UO0BPEMEHHOU ¢hopmbl  2nazona,
nepenuuiume nPeodioHceHUus u nepegeoume ux Ha PyCCKuil A3vlK, yKa3ae, 8 Kaxoi
6UO0BPEMEHHOU hopMe HaAXO0OUmCA bIOPAHHBLIL 8AMU 211A20.

Example: The engineer ... to test the device.
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a) was asked; b) have been asked; c) are asking; d) has asked.
The engineer was asked to test the device (Past Simple, Passive Voice). — Urxenepa
IMOIIPOCHUIIN UCTIBITATH MCXAHU3M.

1. The first digital disks ... in 1982 as compact disks for music.
a) were produce; b) are produced; c) were produced; d) were been produced.

2. Satellite transmission ... for international telegraphy.
a) is now widely used; b) have now widely used; c) is now widely using; d) is now
been used widely.

3. When the conditions for fusion ..., the energy released appears as intense
ultraviolet radiation which heats up the surface of the reactor wall.
a) have been met; b) have met; c) are been met; d) were been met.

4. The intensity of alaser ... to encode very complex signals.
a) can rapidly changed; b) can be rapidly changing; c) can be rapidly changed; d) can
have rapidly changed.

I1. Ilpouumaiime npeonoscenus, nepenuwiume ux, 6vl0enU8 yKazameibHble
mecmoumenus. Ilepesedume nucomenno npeonoxicenusn Ha pyccKuil A3vlK.

Example: We know that a computer is a complex electronic device. — MbI 3HaeMm, 4To
BBIYUCIINTCIIbHASA MalllnHa ABJIACTCA CJIOKHBIM 3JICKTPOHHBLIM YCTpOﬁCT BOM.

1. That new mechanism could control many operations.

2. Telecommunications embraces all devices and systems that transmit electronic
signals across long distances.

3. Two of these elements, germanium and silicon, are especially important.

4. Each hole will behave in a manner similar to that of an electron.

[1l. Ipouumaitme npeonosxcenusn, nepenuwiume ux, odpawias 6HUMAHUE HA
8bl0e/IeHHOe Mecmoumenue it, nepeseoume npeoiodiceHus Ha pyccKull A3biK.

Example: We find it necessary to repeat the experiment (popmanbHOe AOMOIHEHUE). —
Mgzl cuutaeM HCO6XOIII/IMBIM IHOBTOPUTH 3TOT SKCIICPUMCHT.

1. The essential characteristic of arobot isthat it can be programmed.

2. It is evident that arobot must imitate the manual actions of human beings.

3. Vacuum tubes make it possible to convert part of their output in visible light.

4. It was Mendeleyev who formulated the periodic law.

5. It isthe most interesting article on this subject.

V. Ilpouumaiime npeodnosicenus, nepenuuniume ux, odpauwias 6HUMAHUE HA
evloesieHHble c106a ONES, ONE, nepesedume NPeONOHCeHUA HA PYCCKUL A3bIK.

Example: One should be very careful. — HyxHO ObIT OY4EHB OCTOPOXKHBIM.

1. One of the most interesting uses of laser is in the world of newspapers.

2. One can associate the term “robot” with the manipulator.

3. Nowadays, many people have a mobile phone, but I’ ve never used one.

4. The new technologies that are being developed must be connected with
traditional ones.
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V. Ilepenuwiume npeonosxcenus, ynompeoue 21azonvl 6 HPAGUTLHOIU
6UO06peMeHHOU hopme, nepesedume npeod1ozceHus Ha pycckuil azvik. Qopamume
snumanue na Qynxkuuu 2nazonos to have, to do, to be 6 npeonosncenusnx.

Example: This material (to have) many valuable qualities. — This material has many
valuable qualities. — DtoT MaTtepran UMEET MHOI'O IICHHBIX CBOHCTB.

1. Computer integrated telephony, for example, (to have) great applications for
telephone banking.

2. All of thiswork (to have) to be done before the end of the day.

3. The form of energy most required by us (to be) mechanical energy.

4. The professor (to be) to make a report at the conference.

5. The pressure changed, so (to do) the temperature.

6. | think, David (to do) something to the computer. | can’t get it 'to work.

VI. Ilepenuwiume npeonoxcenus, noouepknume ununumue. Ilepeseoume
npeooNHceHUs HA PYCCKUTL A3bIK.

Example: To solve the problem is very important. — Pemuts 3Ty npo0iieMy — OYeHb
BAKHO.

1. This method is accurate enough to give reliable results.

2. He can complete all the necessary measurements himself.

3. The ideato use this new substance didn’t leave us.

4. To form the image a second disk will be needed.

VIl. IHepegpazupyiime cnedyrwouwue npeonosxcenus, ynompeoue cyoveKmHblil
ungunumuenslit 0o6opom. Hanuwume ux u nepegeoume Ha pyccKuil A3vlK.

Example: It is expected that the experiment will be over soon. — The experiment is
expected to be over soon. — [IpeanonaratoT, 4ToO SKCIEPUMEHT CKOPO 3aKOHUYHUTCS.

1. Itislikely that energy crises will soon begin.

2. It was assumed that the gas was poisonous.

3. It isknown that the sun represents a mass of compressed gases.

4. It is reported that the new rocket will go into operation next year.

PaGora Hag TekcToM

|. Ilpouumaiime mekcm, ucnonv3ya noAcCHeHUs K Hemy. Buvinonnume
YAPaj)cHeHUus K meKcmy.

Semiconductor

1. A semiconductor is a solid whose electrical conductivity can be controlled over
a wide range, either permanently or dynamically. Semiconductors are tremendously
important technologically and economically. Semiconductors are essential materials
in all modern electrical devices, from computers to cellular phones to digital audio
players. Silicon is the most commercially important semiconductor.

2. Semiconductors are very similar to insulators. The two categories of solids
differ only in that insulators have larger band gaps energies that electrons must
acquire to be free to flow. In semiconductors at room temperature, just as in
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insulators, very few electrons gain enough thermal energy to leap the band gap,
which is necessary for conduction. For this reason, pure semiconductors and
insulators, in the absence of applied fields, have roughly identical electrical
properties. The smaller band gaps of semiconductors, however, allow for many other
means besides temperature to control their electrical properties.

3. Semiconductors' intrinsic electrical properties are very often permanently
modified by introducing impurities, in a process known as doping. Upon the addition
of a sufficiently large proportion of dopants, semiconductors conduct electricity
nearly as well as metals.

4. In certain semiconductors, when electrons fall from the conduction band to the
valence band (the energy levels above and below the band gap), they often emit light.
This photoemission process underlies the light emitting diode (LED) and the
semiconductor laser, both of which are tremendously important commercialy.
Conversely, semiconductor absorption of light in photodetectors excites electrons
from the valence band to the conduction band, facilitating reception of fiber optic
communications, and providing the basis for energy from solar cells.

5. Semiconductors may be elemental materials, such as silicon, compound
semiconductors such as gallium arsenide, or alloys, such as silicon germanium or
aluminium gallium arsenide.

Notes:
semiconductor HOJTYIIPOBOTHUK
silicon KpeMHUI
insulator TUIJICKTPUK
band gap 3arpelneHHas 30Ha
impurity MIPUMECH
light-emitting diode CBETOIUO/T

Il. Ykaswcume, kakue uz oannpix ymeepicoenuit coomeenmcmeyon cooepiHcanuio
mekcma.

1. A semiconductor isaliquid which electric conductivity can’t be controlled.

2. A semiconductor possesses the same properties as insulators.

3. Electric properties of semiconductors can’'t be modified by anything.

4. Electric properties of semiconductors are modified by applying electric fields
and doping.

5.-Some semiconductors can emit light.

[11. Boitbepume npasunvHnvie omeemovl Ha 60NPOCHL.

1. What is a semiconductor?
a) agas,
b) asolid;
c) aliquid.
2. How are semiconductors’ intrinsic electrical properties modified?
a) by doping;
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b) by oxidation;
C) by etching.
3. What materials represent semiconductors?
a) elemental materials;
b) alloys,
c) elemental materials, compound semiconductors or alloys.

V. IIpouumaiime npeonoscenusn. Boibepume u 3anumiume npaguibHuvlii 6apuanm
ux nepegooa.

1. Silicon is the most commercially important semiconductor, though dozens of
others are important as well.

a) erMHI/Iﬁ — caMbIil IMPOMBIIIJICHHO Ba)KHBIN IMOJYIIPOBOAHUK, XOTA AJCCATKU
APYTIUX BAKHBI TAKIKC.

b) KpemHuwuii — camblii BaKHBIN IUPOKO PACIPOCTPAHCHHBIN MOIYIIPOBOIHUK,
XOTs ACCATKH OAPYTUX TAKIKC BAKHBI.

C) KpemHuii — pacnpocTpaHEHHBIN MOJYNPOBOAHHUK, XOTS JIOKHHBI JPYTHX
TAKKEC BAKHBI.

2. Semiconductor’s intrinsic electrical properties are very often permanently
modified by introducing impurities in a process known as doping.

a) OueHb YaCTO COOCTBEHHBIC DJICKTPHYCCKUE CBOWCTBA MOJYNPOBOJIHUKOB
IIOCTOAHHO BHUIOU3MCHAKTCA BHCCCHHECM HpPIMGCCfI B IIponecc, U3BECTHBIN Kak
JISTUpOBaHUE.

b) CoOCcTBeHHBIE DIICKTPHUYCCKUE CBOMCTBA IMOJYNPOBOJHUKOB OYCHb YacTO
IMOCTOAHHO HM3MCHAIOTCA IIPCACTABICHUCM HpHMeceﬁ IMoCpecaACTBOM IIpoHecca,
Ha3bIBACMOT'O JICTHPOBAHUCM.

C) CoOCTBEHHBIC SJICKTPUYCCKHE CBOWCTBA IOJIYIPOBOIHUKOB IOCTOSHHO
HU3MCHAIOTCA ITOCPCACTBOM BHECCCHUA HpI/IMeceﬁ B IIpONCCCC OOIMHUHTIA.

3. This photoemission process underlies the light emitting diode (LED) and the
semiconductor laser, both of which are tremendously important commercially.

a) Oror mpoiuecc (orodddexra JIEKUT B OCHOBE CBETOAMOAA M
MOJIYIIPOBOJHUKOBOI'O Jla3epa, 00a U3 KOTOPHIX YPE3BbIYAHHO BaXKHBI KOMMEPYECKHU.

b) Otor - mpouecc ¢doTtorddekTa JIEKHT B OCHOBE CBETOAMOAA U
MOJTYTIPOBOJHUKOBOT'O Jlazepa, 00a W3 KOTOPBIX YPE3BBIYAWHBI ISl IIHUPOKOTO
IMPUMCHCHMHA.

C) Oror mpomecc (orodddexra JIEKUT B OCHOBE CBETOAMOAA M
MMOJYHPOBOAHHUKOBOI'O JIa3€pa, Ka)I(IIBIﬁ N3 HUX HPCBBBIqaﬁHO BaXCH JIsI TOPT'OBJIN.

V. Ilepeeeoume nucemenno avzauvt 2 — 4 mexkcma.

Bapuant 5

|. Boibepume npasunvuvlii eapuanm 6UO0BPEMEHHOU ¢hopmbl  2nazona,
nepenuuiume nPeodioHceHUus u nepegeoume ux Ha PyCCKuil A3vlK, yKa3ae, 6 Kaxoi
6UO0BPEMEHHOU hopMe HaAXO0OUMCA bIOPAHHBLIL 8AMU 211A20T.
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Example: The engineer ... to test the device.
a) was asked; b) have been asked; c) are asking; d) has asked.
The engineer was asked to test the device (Past Simple, Passive Voice). — Urxenepa
IMOIIPOCHUIIN UCTIBITATH MCXAHU3M.

1. In the late 18" century optical telegraphs ... by Claude Chappe in France and
by George Murray in England.
a) has been invented; b) were invented; ¢) invented; d) is being invented.

2. In radio telephones such as cellular mobile telephones, voice signals ... across
town or over long distances by microwaves.
a) are sent; b) is being sent; c) have sent; d) have being sent.

3. Some projects ... into effect, because of the great technological difficulties to
be overcome.
a) have not yet put; b) have not yet been put; c) are not yet putting; d) are not yet
been put.

4. Since satellite systems do not require the construction of intermediate relay or
repeater stationsthey ... into service much more rapidly.
a) can be put; b) can put; ¢) can had put; d) can being pui.

I1. Ilpouumaiime npeonoscenus, nepenuwiume ux, 6vl0enaUE yKazameibHble
mecmoumenus. Ilepesedume nucomenno npeonoxicenus Ha pyccKuil A3vlK.

Example: We know that a computer is a complex electronic device. — MbI 3HaeMm, uTo
BBIYUCIINTCIIbHASA MalllMHA ABJIACTCA CJIOKHBIM 3JICKTPOHHBIM YCTpOﬁCT BOM.

1. Those steps which can be programmed in advance offer the best opportunity
for automation.

2. That radio doesn’t receive the BBC World Service very well.

3. Telecommunications usually involve a sender of information by a technology,
such as a telephone system, that transmits information from one place to another.

4. The television audio signals are received by equipment similar to that used in
other forms of radio.

[11. Ipouumaitme npeodnosrcenus, nepenuwiume ux, 0o0pawias 6HUMAHUE HA
ébl0e/IeHHOe Mecmoumenue it, nepeseoume npeoiodiceHus Ha PyccKull A3bIK.

Example: Wefind it necessary to repeat the experiment (popmanbHOe AOMOIHEHUE). —
Mzl cuutaem HGO6XOIII/IMBIM IIOBTOPUTH 3TOT SKCIICPHUMCHT.

1. Itisclear that the device is out of order.

2. 1tis one of the most important branches of science.

3. Electronics is arather young science. |t belongs to the twentieth century.

4. The use of the new equipment made it possible to minimize the number of
workers.

5. It was Russian scientist A.S. Popov who discovered the principles of radio
communication.

V. Ilpouumaiime npeonosicenus, nepenuuniume ux, o0pawias 6HUMAHUE HA
évloes1eHHble ¢106a ONES, ONE, nepesedume NPeONOHCeHUsA HaA PYCCKUIL A3bIK.
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Example: One should be very careful. — HyxHO ObITH OYEHB OCTOPOXKHBIM.
1. One of the first types of laser was called a ruby laser.
2. One can hardly find a sphere where power is not used.
3. Some substances are efficient conductors, others — poor ones.
4. The simplest materials are those which have only one kind of atoms.

V. Ilepenuwiume npeonosxcenus, ynompeoue 21azonvl 6 HPAGUTLHOI
6UO06pEeMEHHOU (hopme, nepesedume npeod1ozceHus Ha pycckuil azvik. Qopamume
snumanue na Qynxkuuu 2nazonos to have, to do, to be 6 npeonoscenusnx.

Example: This material (to have) many valuable qualities. — This material -has many
valuable qualities. — DtoT MaTtepran UMEET MHOT'O IICHHBIX CBOHCTB.

1. Fax (to have) the advantage of speed.

2. Theroad (to have) to be built to take traffic away from the city centre.

3. They (to be) to prepare everything for the experiment three days ago.

4. The Internet (to be) a computer-based worldwide information network.

5. He (to do) not like publicity, and prefers to stay firmly in the background.

6. Semiconductors (to do) possess many wonderful properties.

VI. Ilepenuwiume npeonoxcenus, noouepknume unpuuumue. Ilepeseoume
npeooNHceHUA HA PYCCKUTL A3bIK.

Example: To solve the problem is very important. — Pemuts 3Ty npo0iieMy — O4YeHb
BA>KHO.

1. The laser’s most important potential may be its use in communications.

2. 1n 1887 Heinrich Hertz tried to prove the existence of radio waves.

3. Neil Armstrong was the first person to walk on the moon.

4. To recognize a problem is the first step to its solution.

VIl. IHepegpazupyiime cnedyrwouiue npeonosrxcenus, ynompeoue cyoveKmHblil
ungunumuenslit 0o6opom. Hanuwiume ux u nepegeoume na pycckuil A3viK.

Example: It is expected that the experiment will be over soon. — The experiment is
expected to be over soon. —[IpeanosnararoT, 4TO SKCIEPUMEHT CKOPO 3aKOHIHTCSI.

1. It was proved that the telephone was better than the telegraph.

2. It isreported that an optical equivalent of atransistor has been produced.

3. It is said that he is one of the most promising nuclear physicists.

4.1t isknown that the operator works well.

PaGora Hag TekcToM

|. Ilpouumaitme mekcm, ucnonv3ya noAcHeHUs K Hemy. Buvinonnume
YRpaj)icHeHus K meKkcmy.

Doping and Dopants
1. The property of semiconductors that makes them most useful for constructing
electronic devices is that their conductivity may easily be modified by introducing
impurities into their crystal lattice. The process of adding controlled impurities to a
semiconductor is known as doping. The amount of impurity, or dopant, added to an
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intrinsic (pure) semiconductor varies its level of conductivity. Doped semiconductors
are often referred to as extrinsic.

2. The materials chosen as suitable dopants depend on the atomic properties of
both the dopant and the material to be doped. In general, dopants that produce the
desired controlled changes are classified as either electron acceptors or donors. A
donor atom that activates (that is, becomes incorporated into the crystal lattice)
donates weakly-bound valence electrons to the material, creating excess negative
charge carriers. Semiconductors doped with donor impurities are called n-type, while
those doped with acceptor impurities are known as p-type.

3. The concentration of dopant introduced to an intrinsic semiconductor
determines its concentration and indirectly affects many of its electrical properties.
The most important factor that doping directly affects is the material's carrier
concentration. In an intrinsic semiconductor under thermal equilibrium, the
concentration of electrons and holes is equivalent. Intrinsic carrier concentration
varies between materials and is dependent on temperature. Silicon's n;, for example,
is roughly 1x10™ cm™ at 300 Kelvin (room temperature).

4. In general, an increase in doping concentration affords an increase in
conductivity due to the higher concentration of carriers available for conduction.
Degenerately (very highly) doped semiconductors have conductivity levels
comparable to metals and are often used in modern integrated circuits as a
replacement for metal. Often superscript plus and minus symbols are used to denote
relative doping concentration in semiconductors. It is useful to note that even
degenerate levels of doping imply low concentrations of impurities with respect to
the base semiconductor.

Notes:

doping JICTUPOBaHNE

dopant JIETUPYFOIAs IPUMECH

intrinsic COOCTBEHHBIN TIOJTYTIPOBOTHUK
acceptor aKIeTITOP, aKIENTOPHAs MPUMEChH
impurity IpUMech

valence BAJICHTHOCTb

Il. Ykaswcume, kakue uz oannvix ymeepicoenuit coomeenmcmeyon cooepiHcanuio
mexcma.

1. The conductive properties of semiconductors may be modified.

2. A donor atom takes weakly — bound valence electrons off the material.

3. Semiconductors doped with donor impurities are called p-type.

4. The concentration of dopant introduced to an intrinsic semiconductor
determines its electric properties.

5. Doped semiconductors have conductivity levels comparable to metals.

[11. Boioepume npasunvHnvie omeemost Ha 60NPOCHL.



1. How is the process of introduction of impurities into the crystal lattice of
semiconductors called?
a) etching;
b) doping;
C) oxidation.
2. What does the choice of materials as dopants depend on?
a) the atomic properties;
b) the electric properties;
c) the weight of materials.
3. What is the most important factor that doping directly affects?
a) the temperature of the material;
b) the presence of an electric field in the material;
Cc) material’s carrier concentration.

V. IIpouumaiime npeonosicenusn. Boibepume npasunvusiit gapuanm nepesooa.

1. The materials chosen as suitable dopants depend on the atomic properties of
both the dopant and the material to be doped.

a) BBI60p NoAXOAAIICIO I JICTHPOBAHWA MaTCpHajla 3aBHUCUT OT ATOMHBIX
CBOMCTB KakK IMPpUMECH, TaK U JICTUPYCMOI'O MaTCpHraja.

b) MaTepI/IaJIBI B Ka4CCTBC JICTHPYIOINUX 3daBHUCAT OT aTOMHBIX CBOICTB 000MX
MaTepI/IaJIOBZ " IMPpUMECH, U JICTUPYCMOTO.

C) BBI60p NoAXOAAIMUX OJid JICTHPOBAHUA MATCpHUalioB 3aBUCHT KaK OT
IIPUMECHOTO, TaK U JISTUPYEMOI'0 MaTEPUAIIOB.

2. Therefore, a silicon crystal chopped with boron creates a p-type semiconductor,
whereas one doped with phosphorus result in n-type material.

a) Takum 00Opa3oM, KpPHCTAT KPEMHHUs, JIETHPYEMbIid OOPOM CO3IAeT P-THUIL
MOJIYIPOBOJIHUKA, B TO BpPeMsl, Kak OH, Jerupyemsiii ¢ochopom, pe3ynbTupyer B
N-TUII MaTcpuaia.

b) Takum oGpasom, B pe3yibTaTe JETHPOBaHUS OOPOM KpHCTaJIa KPEMHUS
CO3JaCTCA IIOJNYIPOBOAHWK p-TUIIA, a OH IXKC, JICFI/IpyeMHﬁ (1)OC(1)OpOM, cOo31acT
MaTcpual N-TUIIAa.

Cc) Takum o0Opa3oM, KpUCTAUT KPEMHUs, JIETUPYeMbI OOpoM, co3aact
MOJYIPOBOJHHUK p-TUIIA, a4 OH K¢, JICFI/IpyeMBIﬁ (1)OC(1)OpOM, CO34aCT Marcpuajl
N-THUIIA.

3.1t is useful to note that even degenerate levels of doping imply low
concentrations of impurities with respect to the base semiconductor.

a) CJICI[yeT OTMCTHUTD, qTOo pIESY, N BBICOKHUC CTCIICHU JICTUPOBAHUA
MoApasyMeBarOT HU3KUC KOHICHTPALIUU an/IMeceﬁ II0 OTHOIICHHWIO K OCHOBHOMY
MOJIYIIPOBOAHUKY.

b) CJICIIyeT OTMCTHUTD, qTo pIESY, N BBICOKHUC CTCIICHU JICTUPOBAHUA
npearojarajii HU3KUC KOHUCHTpALIUHU an/IMeceﬁ IO OTHOIICHHUIO K OCHOBHOMY
MOJIYIIPOBOJHUKY.
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c) CrmeayeT OTMETHTh, 4YTO Jak€ BBICOKHE YPOBHH  JICTHPOBAaHHUS
MIPENoIaraloT HU3KHWE KOHIEHTpPALlMM TPUMECEeH IO OTHOIIEHHIO K 0a30BOMY
MOJYIPOBOJHUKY.

V. Ilepeseeoume nucemenno avzauvt 1 — 3 mexcma.

KountpoabHhoe 3ananue Ned

[Ipu BBIMOTHEHUU AAHHOW PabOTHI cleyeT 0OpaTUTh BHUMaHUE Ha CIIETYIOIINe
IrpaMMaTUYECKHUE SBJICHMUS:

|. Caoxubie popmbl nnpuauTuBa: Passive | nfinitive m Perfect |nfinitive

a) Passive Infinitive (maccuBHbIi MHOUHUTUBHBIN) 00pa3yeTcs IMPH MOMOIIU
uHpuHUTHBA “10 be” u TpeThelt popmbl cMbicoBoro riaaroma (Participle I1).

Example: to be asked, to be transmitted, to be recorded.

Passive Infinitive HaspiBaeT jciicTBHE, KOTOPOE HAMPaBAGHO Ha JIMIO WA
npeaMeT, 0003HAYCHHBIH MOJJICIKAIINM.
Example: It's the research to be done.

0) Perfect Infinitive (mepdexTHbi WHPUHUTUB) O0pasyeTcs MPU TOMOIIU
uHpuHUTHBA “10 have” u Tpetbeit popmbl cmbiciioBoro rinarosa (Participle|1).
Example: to have invited, to have reported, to have encoded.

[leppextubii  uHGUHUTHB  ynoTpeOisieTcs,  4ToObl  BBIPA3UTh JICHCTBHE,
NPEIIIECCTBYIONIEe KAKOMY-THOO IPYroMy JACUCTBHUIO MU CUTYaIUH.

Example: | remember to have met this person.

[l. Iipuuacrue (Participlel, 1)
B anrnmiickoM si3bike ecTh aBa npuyactus: [Ipuyactue | (HacTosiiero BpeMeHH)
u [Ipuuactue | (mpomeamiero BpeMeHH).
[Ipuyactue | BhIpaxaeT ACHCTBUE, OTHOBPEMEHHOE C JEHCTBUEM, BBIPAKEHHBIM
CKA3yCMbIM IIPCIJIOKCHHA.
Example: Optical fibers are replacing conventional telephone wires and cables.
[Ipuyactue | B mpenioKeHUH MOXKET BBIMOJIHATh pa3auyHble QYHKIIMH:
1. She went out, shutting the door behind her (o6¢TosiTenscTBO).
2. The resulting electron pairs are called vessel covalent bonds (onpeaenenue).
3. Telephone and computer technologies are converging (Wacte MPOCTOroO
TJIaroJbHOI' O c1<a3yeM0r0).
ITpugactue |l Beipakaer nelicTBUE, 3aKOHYCHHOE MO OTHOIICHHUIO K JICHUCTBUIO,
BBIPQKCHHOMY CKa3yEMBbIM.
Example: The ideally built crystalline structure is seldom found in nature.
[Ipuuactue || BeimonHsIeT B ipeasioxkenuu te ke Gynkuuu, yto u [puuacrue |.
1. The space station was opened (dacThb ckazyemoro).
2. The device invented showed good performance (onipenenenue).
3. When heated the polymer changed its properties completely (o6crosteascTBo).
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[11. He3aBucumblii NPUYACTHBI  000POT  OOBIYHO  COCTOUT U3
CYILIECTBUTEILHOIO B OOIIEM IMaJeXe, JUYHOTO MECTOMMEHHUS B HMEHUTEIBHOM
najexe v npuyactus | umm |l.

Examples: It being late, we decided to have a rest. — [Tockoiibky OBLIO MO3IHO, MBI
PEITUIN OTIOXHYTh.
He coming very late, we missed the train. — Tak kak OH MpPHIIE MO3THO, MBI
OT03/aJT1 Ha TIOE3/I.

V. ¥YcaoBHble npenio:keHUs

B aHrnuiickom si3bIke CyIIECTBYIOT 3 THIIA YCIOBHBIX MPEAJIOKEHUH.

1. | Tum. Ckazyemoe o0Oo3HauaeT peanbHOe JneicTBue. Kak mnpaBuiio, 3To
CJIOHOTIOJYMHEHHOE TPEJJIOKEHNE, Te TJIABHOE M NPUIATOYHbIE MPETOKEHUS
coequHeHbl corozamu If (wWhether), unless. B riiaBHoM npeiokeHnn ynoTpeosercs
Bpems Future Smple, a B npunatounom — Present Simple.

Example: If | find a better job, I'll take it. — Ecau s maiiay saydmyio padoty, s
IIPUCTYILIIO K HEX.

2. Il Tam. Ckazyemoe ymoTpeOisieTcss B cOcCjaraTelibHOM HaKJIOHEHUH W
BBIpA)KAaeT MpeanojaraemMoe JAeicTBUE, KOTOpPOE ~MOKET OTHOCUThCA JHOO K
HacTosIIeMy, JUOo K OyaylieMy BpeMeHH. B riaBHOM MpeaioKeHUU CKa3zyemoe
BeIpakaeTcst mnpu nomomu would (should) + mpocmou ungpunumus. B
NPUIATOYHOM IPEUIOKECHUH Heonb3yercs Past Simple.

Example: If you painted the walls white, the room would be much brighter. — Eciu
OBl ThI MOKPACUJI CTEHBI B O€JIbIN 1IBET, KOMHATa BhITJIsA 1A Obl sipye.

3. Il Tum. Ckazyemoe o0003HaAHaeT mMpeanojgaracMoe JIeUCTBUE, KOTOPOE
OTHOCHUTCS K IPOILIOMY. DTO HEPEAIbHOE UM HEBBITIOJIHUMOE JieiicTBHE. B rnaBHOM
peJIOKCHUH cKazyemoe mpeacrasieHo riarojgom would (should) + nepghexmmuorit
ungunumue. B npuaaTouHBIX IPeIOKEHHUIX UCTIOIb3yeTcs Past Perfect.

Example: Nothing would have happened if he had kept silent. — Huyero ne
CIIy4HJIOCH OBbl, €CIi Obl OH MPOMOITYAIL.

BapuanTt 1

|. Ilepenuwmume cnedyrouwue npeonoxcenus. Onpedenume, aenaemca Ju
noouepkuymasn _opma ununumueom, npuuacmuem UIU  2ePYHOUEM.
Ilepeseoume nucomenno npednorcenus Ha pycCKuil A3viK.

Example: The falling water has kinetic energy. Falling — Ilpuuactue |. Ilagaromas
BOJIa 00J1a/1aeT KHHETUYECKOW SHEPTUECH.

1. To recognize a substance it isn’'t necessary to examine all its properties.

2. The kinetic theory of gases assumes a gas to_be made up of particles moving
about with random motion.

3. Vacuum tubes are known to have been the principal building blocks of
electronic circuits until 1955.

4. The engineers were glad to have obtained such good results.
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I1. Packpoiime ckobku, ucnonwvzya Participle | uau Participle |1. ITepeseoume
NPEeOIOMNHCEHUS HA PYCCKUIL A3DIK.

Example: (Heat) magnet loses some of its magnetism. — Heated magnet loses some
of its magnetism.

1. Central (process) unit —is the heart of the processor.

2. They saw new types of machine-tools at one of the plants (visit).

3. We need highly (develop) electronics and new materials to make
supercomputers.

4. This (vary) current is carried along a wire to areceiver.

[11.  Iepegpasupyitme oOannvie cnodxcHvle  npPeodIOIHCEHUA, - ynompeous
Hezagucumblit npuuacmuvlii. ooopom. Ilepesedume nucomenno noayuenHvle
npeoodceHus.

Example: As the weather was fine, we went for a walk. — The weather being fine, we
went for awalk. — Tak kak moroaa Obl1a XOpOIIIasi, MbI OLUIN TYJISTh.

1. When temperature rises, more and more electrons in the valence band acquire
sufficient energy to break bonds.

2. Asthe temperature reached the boiling point, the heater was switched off.

3. If the resistance is very high, the current in the circuit is very low.

V. IIpouumaiime u nepenuwume cneoyrowjue npeonorxcenusn. Onpederume, K
KaKomy muny yci106H020 RPeOn0HCceHUs OmHocumca Kaxcooe u3 nux. Ilepeseoume
RUCbMEHHO npedlolceHue.

Example: Ice will turn into water if you heat it. — YcnosHoe npeanoxenue | tumna. —
HCII IMPpEBpPATUTCA B BOAY, €CJIU €0 HArpeBaTh.

1. If asolid body or aliquid is heated, it will usually expand.

2. If the Earth were as hot-as V enus, the oceans would vapour.

3. Marconi wouldn't have succeeded to transmit his first transoceanic message if
he had attempted to transmit an entire sentence.

PaGora Hag TekcToM

|. IIpouumaiime mexcm. Ilocmapaiimecy nonams e2o cooepycanue. Boinonnume
3a0anus nocjie mekcma.

CAD

1. Designers have long used computers for their calculations. Initial developments
were carried out in the 1960s within the aircraft and automotive industries in the area
of 3D surface construction and NC programming, most of it independent of one
another and often not publicly published until much later.
It is argued that a turning point was the development of SKETCHPAD system in
1963 by Ivan Sutherland.
The distinctive feature of SKETCHPAD was that it allowed the designer to interact
with computer graphically: the design can be fed into the computer by drawing on a
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CRT monitor with a light pen. Effectively, it was a prototype of graphical user
interface, an indispensable feature of modern CAD.

2. First commercial applications of CAD were in large companies in the
automotive and aerospace industries, as well as in electronics. Only large
corporations could afford the computers capable of performing the calculations.

The most influential event in the development of CAD was the founding of MCS
(Manufacturing and Consulting Services Inc.) in 1971 by Dr. P. J. Hanratty, who
wrote the system ADAM (Automated Drafting And Machining).

3. As computers became more affordable, the application areas have gradually
expanded. The development of CAD software for personal desk-top computers was
the impetus for almost universal application in all areas of construction.

Other key points in the 1960s and 1970s would be the foundation of CAD systems
United Computing, Intergraph, IBM in 1974.

CAD implementations have evolved dramatically since then. Initially, with 2D in the
1970s, it was typically limited to producing drawings similar to hand-drafted
drawings.

4. The 1980s advances in programming and computer hardware have allowed
more versatile applications of computers in design activities. Starting the late 1980s,
the development of readily affordable CAD programs that could be run on personal
computers began a trend of massive downsizing in drafting departments in many
small to mid-size companies. As a general rule, one CAD operator could readily
replace at least four or five drafters using traditional methods. Additionally, many
engineers began to do their own drafting work, further eliminating the need for
traditional drafting departments. This trend mirrored that of the elimination of many
office jobs traditionally performed by a secretary as word processors, spreadsheets,
databases, etc. became standard software packages that "everyone" was expected to
learn.

Today CAD is not limited to drafting and rendering, and it ventures into many more
"Intellectual" areas of a designer's expertise. Computer aided design is used in many
businesses and organizations around the world.

Notes:

indispensable HEOThEMJICMBIH

commercial o0IIenpU3HAHHBIN

perform BBITIOJIHATE

implantation peanu3aliusi, BHSAPEHHE

draft HPOCKT, YePTEIK

eliminate yCTpaHATh (OIINOKH), yIAIATh
CAD (computer-aided design) KOMIIBIOTEPHOE TIPOCKTHPOBAHNE
3D (3-dimentional) TPEXMEPHBIN

downsizing COKpAIIICHHE IITaTOB

Il. Ykastwcume, kakue uz oannvix ymeepicoenuit coomeenmcmeyon cooepiHcanuio
mexcma.
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1. The developments in the area of 3D surface construction and NC programming
were carried out in the late 1970s.

2. SKETCHPAD system allowed the designer to interact with computer
graphically.

3. The computer applications have been continuously expanding.

4. Today CAD tasks are multipurpose.

5. Computer aided design is used only in some spheres of our life.

[11. Boioepume npasunvHnvie omeemvl Ha 60NPOCHL.

1. What tasks did SKETCHPAD allow designers to fulfill?
a) Computer graphics.
b) Computer calculations.
¢) Commercial operations.
2. What was the impetus for a universal application of computers?
a) SKETCHPAD.
b) ADAM.
c) CAD software.
3. Where is CAD used today?
a) In businesses and organizations.
b) InIBM.
¢) Indrafting departments.

V. IIpouumaiime npeonosicenusn. Boibepume npasunvusiit gapuanm nepesooa.

1. Designers have long used computers for their calculations.
a) HpOCKTI/IpOBH_II/IKI/I AaBHO HCIIOJIb3YIOT KOMIILIOTCPLI J1JIA BBIUHMCJICHUH.
b) TIpoeKTUPOBIIKMKH JOITO MCIOIB3YIOT KOMITBIOTEPHI [l BRIUUCIICHHA.
C) HpOCKTI/IpOBH_II/IKI/I AaBHO HCIIOJIB30BAJIN KOMIIBIOTCPLI J1JIs BBIUHMCJICHUH.
2. The design can be fed into the computer by drawing on a CRT monitor with a
light pen.
a) Ha‘{epTI/IB IIPOCKT Ha 3KpPaHC MOHHUTOpa CBCTOBLIM KapaHAalloOM, MOXHO
BBCCTH €I'0 B KOMIIBIOTEDP.
b) IIpoekr MOXHO BBECTM B KOMIIBIOTEp, HAYEPTUB €ro CBETOBBIM
KapaHaamoM Ha 3KpaHE€ MOHHUTOpA.
C) IIepTe>K MOXHO BHCCTH B KOMIIBIOTCP, HAUCPTUB €T0 JICTKUM MAPKCPOM Ha
9KpaHC MOHHUTOPA.
3. The development of CAD software for personal desk-top computers was the
impetus for almost universal application.
a) Pa3zButue InporpaMm KOMIIBIOTCPHOT'O IIPOCKTUPOBAHUA OJIA IICPCOHAJIBHBIX
KOMITBIOTCPOB ABUJIOCH TOJTYKOM JIS ITOYTHU BCECMHUPHOT'O ITIPUMCHCHUA.
b) COBIIaHI/Ie nporpaMm KOMIIBIOTCPHOT'O IIPOCKTHPOBAHHAA JId HCCKTOIIOB
IMOATOJIKHYJIO UX YHHUBCPCAJIIbHOC IPUMCHCHUC.
C) Pa3zBpaboTka  mporpaMM  KOMIIBIOTEPHOTO  THPOCKTHPOBAHUS IS
MMCPCOHAJIBHBIX KOMIIBIOTCPOB IIOCIYXXHWJIO HaAYaJIOM HX IIOYTHU YHHBCPCAJIBHOI'O
IMPUMCHCHMHA.
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V. Ilepeseeoume nucemenno avzauvt 3 —4 mexkcma.

BapuanTt 2

|. Ilepenuwmume cnedyrowue npeonoxcenus. Onpedenume, aenaemca Ju
noouepkuymasn  opma unHuHuUmMUEOM, npuUACMUEM  UTU  2ePYHOUEM.
Ilepeseoume nucomenno npednorcenus Ha PyccKuil A3vlK.

Example: The falling water has kinetic energy. Falling — Ilpuuactue |. Ilagaromas
BOJIa 00J1a/1aeT KUHETUYECKOW SHEPTUEH.

1. Heat isaform of energy, that is, it is capable of doing work.

2. Early computers using vacuum tubes could perform computations in
milliseconds.

3. The process to be treated subsequently in more detail is known as ionization.

4. Y ou should have changed the current strength at all points of the circuit.

I1. Packpoiume ckooku, ucnonwvzysa Participle | uau Participle |1. ITepeseoume
NPEOIONHCEHUS HA PYCCKUIL A3DIK.

Example: (Heat) magnet loses some of its magnetism. — Heated magnet loses some
of its magnetism.

1. Thefirst transistor (develop) was junction transistor.

2. The transistor is a semiconductor triode (possess) the characteristics as
thermionic triodes.

3. Computer components (produce) should be very clean.

4. Crystal valves (use) silicon crystals were found to be more efficient for the
very high frequency signals.

[11.  Iepegpaszupyitme oOannvie  cnodxcHble  nPedIOIHCEHUA, ynompeous
Hezagucumvlit npuuacmusiii 0b6opom. Ilepesedume nucomenno noayuenule
npeoodceHus.

Example: As the weather was fine, we went for awalk. — The weather being fine, we
went for awalk. — Tak kak Tioroaa 6b1a XOpOIIIasi, MbI OLUIN TYJISATh.

1. Asthe quantity of kinetic energy depends on its mass and velocity, any moving
object can do work.

2. Since the method of preparation is the best of the methods described, we used
it inour work.

3. When reports were generated and files updated, new tapes were made.

V. IIpouumaiime u nepenuwmume cneoyrouwjue npeonorcenus. Onpederume, K
KaKomy muny yci106H020 RPeOn0)iceHus omuocumcsa Kaxcooe u3 nux. Ilepeseoume
RUCbMEHHO npeodioceHue.

Example: Ice will turn into water if you heat it. — Ycnosroe npeaioxenue | tuma. —
HCII MMpEeBpaATUTCA B BOAY, CCJIU €TI0 HAI'PCBATh.
1. The measurements will be correct if the necessary instruments are used.
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2. 1f you applied your theoretical knowledge to your work, it would lead to better
results.

3. If the transistor hadn’t been developed, it would have been possible to produce
integrated circuits.

PaGora Hag TekcToM

I1. IIpouumaitme mexcm. Ilocmapaiimecy nonams e2o cooepirycanue. Boinonnume
3a0anusa nocjie mekcma.

Telecommunications K ey Concepts

1. Telecommunication is the transmission of signals over a distance for the
purpose of communication. In modern times, this process almost always involves the
sending of electromagnetic waves by electronic transmitters but in earlier years it
may have involved the use of smoke signals, drums or semaphore. Today,
telecommunication is widespread and devices that assist the process such as the
television, radio and telephone are common in many parts of the world. There is aso
a vast array of networks that connect these devices, including computer networks,
public telephone networks, radio networks and television networks. Computer
communication across the Internet, such as e-mail and instant messaging, is just one
of many examples of telecommunication.

2. The basic elements of a telecommunication system are: a transmitter that takes

information and converts it to a signal for transmission; a transmission medium over
which the signal is transmitted; a receiver that receives and converts the signal back
into usable information.
For example, consider a radio broadcast. In this case the broadcast tower is the
transmitter, the radio is the receiver and the transmission medium is free space. Often
telecommunication systems are two-way and devices act as both a transmitter and
recelver or transceiver. For example, a mobile phone is a transceiver.
Telecommunication over a phone line is called point-to-point communication because
it is between one transmitter and one receiver, telecommunication through radio
broadcasts is called broadcast communication because it is between one powerful
transmitter and numerous receivers.

3. Signals can either be analogue or digital. In an analogue signal, the signal is

varied continuously with respect to the information. In a digital signal, the
information is encoded as a set of discrete values.
A collection of transmitters, receivers or transceivers that communicate with each
other is known as a network. Digital networks may consist of one or more routers that
route data to the correct user. An analogue network may consist of one or more
switches that establish a connection between two or more users. For both types of
network, a repeater may be necessary to amplify or recreate the signal when it is
being transmitted over long distances.

4. The shaping of a signal to convey information is known as modulation.
Modulation is used to represent a digital message as an analogue waveform.
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However, modulation is also used to boost the frequency of analogue signals. There
are several different modulation schemes available to achieve this — some of the most
basic being amplitude modulation and frequency modulation. An example of
thisprocess is a DJ's voice being superimposed on a 96 MHz carrier wave using
frequency modulation (the voice would then be received on a radio as the channel
“96 FM").

Notes:

involve BKJIFOYATh, BOBJIEKATH

array MacCCHB, MHOXECTBO, COBOKYITHOCTb
Instant MI'HOBEHHBIH

broadcast BEIIATh, IEPEIaBaTh

point-to-point communication JBYXIYHKTOBAsI, IIpsiMasi CBS3b
router MapuIpyTU3aTOp

Il. Ykastwcume, kakue uz oannvix ymeepicoenuit coomeencmeyon cooepiHcanuio
mekcma.

1. Telecommunication is a short-distance communication.

2. The basic elements of telecommunication system are a transmitter and a
receiver.

3. Telecommunication over a phone line is multipoint communication.

4. A network is a collection of transmitters, receivers and transceivers.

5. Modulation is used to shape a signal.

[11. Boioepume npasunvHnvie omeemoslt HA 60NPOCHL.

1. What devices assist the process of telecommunication?
a) antennas;
b) television, radio, telephone;
C) computers and printers.
2. How are two-way telecommunication systems called?
a) receivers,
b) transmitters;
C) transceivers.
3. What is modulation used for?
a) toamplify signals;
b) to boost the frequency of analogue signals;
C) totransmit signals.

V. IIpouumaiime npeonosicenusn. Boibepume npasunvusiit gapuanm nepesooa.

1. Telecommunication is the transmission of signals over a distance for the
purpose of communication.
a) TCJICKOMMYHI/IKaLII/IH — O9TO Iepcaada CHUIHajla Ha pacCTOAHHUC [JIA
OCYIICCTBJICHUA KOMMYHHUKAITUH.
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b) TCJICKOMMYHI/IKaI_II/IH — OJTO IICpcaavda CHUIHAJIOB Ha paCCTOAHHMN JJIA
OCYIICCTBIICHUSA CBA3U.
C) TCJICKOMMYHI/IK&LII/IH — OTO IIepcaayva CUTHAJIOB HA AHUCTAHIUIO C MCIbIO
OCYIICCTBIICHUS CBA3U.
2. Telecommunication over a phone line is called point-to-point communication.
a) TCJICKOMMYHI/IKaI_II/IH 110 TCJIC(i)OHHHOfI JIMHWUHN HA3bIBACTCI HpHMOfI CBA3bIO.
b) TCJICKOMMYHI/IKaI_II/IH IMOoCpCACTBOM TCJIe(i)OHHOI‘/JI JIMHUN Ha3bIBACTCAA
IIPSIMOM CBSI3bIO.
C) TCJICKOMMYHI/IK&LII/IH acpes TCJIC(I)OHHYIO JIMHUKO HA3bIBACTCA CBA3BKO OT
TOYKH K TOUKC.
3. A collection of transmitters, receivers or transceivers that communicate with
each other is known as a network.
a) COBOKYHHOCTB nepecaaTInkoB, IIPUCMHHUKOB H TpaHCI/IBepOB, KOTOPBIC
CBs3aHbI MYXKIY CO6OI71, Ha3bIBACTCA CCTHIO.
b) KOJIJICKLII/ISI nepecaaTInKoB, IMPUCMHHUKOB n TPaHCHUBCPOB,
OCYHICCTBILAOIINX CBA3b MCKIY CO6OI71, Ha3bIBACTCA CCTHIO.
C) I/IBBCCTHO, 4TO COBOKYIIHOCTH MCPCAATIUKOB, HpI/IeMHI/IKOB U TPaHCUBCPOB,
OCYHICCTBILAOIINX CBA3b MCKIY CO6OI71, Ha3bIBACTCsA CCTHIO.

V. Ilepeseoume nucemenno aézauvt 2 — 3 mekcma.

BapuanT 3

|. Iepenuwmume cnedyrowue npednosxcenus. Onpedenume, aenaemca Ju
noouepkuymasn opma unuHumueomM, npuuacmuem  UIU  2ePYHOUEM.
Ilepeseoume nucomenno npednoxceHus Ha pyCccKuil A3biK.

Example: The falling water has kinetic energy. Falling — Ilpuuactue |. Ilagaromas
BOJIa 00J1a/1aeT KHHETUYECKOW YHEPTUECH.

1. X-rays can't be reflected easily by a mirror.

2. The rays traveling through a layer of gas use part of their energy to ionize the
gas they pass through.

3. Compuiters are widely used for controlling all kinds of processes.

4. Y ou should have known wonderful features of computers long ago.

Il. Packpoiume cxkooku, ucnons3zysn Participle | uau Participle |1. Ilepeseoume
NPEOI0HCEH U HA PYCCKUIL A3DIK.

Example: (Heat) magnet loses some of its magnetism. — Heated magnet loses
some of its magnetism.

1. Water (heat) above 100° C boails.

2. Algol first (introduce) in Europe in 1960, is used for mathematical and
scientific purposes.

3. The (result) electron pairs are called covalent bonds.

4. Triode is a vacuum tube (contain) three electrodes.



[11.  Iepegpasupyitme oOannvie cnodxcHvle  npeodIoHCeHUs, ynompeous
Hezagucumvlit npuuacmuvlii. oo6opom. Ilepesedume nucomenno noayuenule
npeoodceHus.

Example: As the weather was fine, we went for awalk. — The weather being fine, we
went for awalk. — Tak kak moroaa 6bl1a XOpOIIIasi, MbI OLUIN TYJISTh.
1. When various media are used, we can communicate quickly.
2. When free electrons move along the conductor, an electric current is generated.
3. When the electric current passes through awire, it will be heated.

V. IIpouumaiime u nepenuwume cneoyrouiue npeonoxcenus. Onpeoenume, K
KaKomy muny yci06H020 RPeOn0)iceHus omHuocumca Kaxcooe u3 nux. Ilepeseoume
RUCbMEHHO npedilolceHue.

Example: Ice will turn into water if you heat it. — Ycnosroe npemioxenne | tuma. —
HCII MMpEeBpaATUTCA B BOAY, €CJIU €TI0 HAI'PCBATh.

1. If the new instrument hadn’'t been developed, this experiment wouldn’'t have
been successful.

2. If the model fits well, the observed data will be correct.

3. If radioelectronics were not developed, there would be no cosmonauitics,
cybernetics and other sciences.

PaGora Hag TekcTOM

|. Ilpouumaiime mexcm. Ilocmapaitmecoy nouamsp e20 cooepicanue. Boinonnume
3a0anusa nocjie mekcma.

A Per spective on Nanotechnol ogy

1. In his famous speech “There's Plenty of Room at the Bottom in 1959”, Richard
Feynman discussed the possibility of manipulating and controlling things on a
molecular scale in order to achieve electronic and mechanical systems with atomic
sized components. He concluded that the development of technologies to construct
such small systems would be interdisciplinary, combining fields such as physics,
chemistry and biology, and would offer a new world of possibilities that could
radically change the technology around us.

2. A few years later, in 1965, Moore noted that the number of transistors on a chip

had roughly doubled every other year since 1959, and predicted that the trend was
likely to hold as each new generation of microsystems would help to develop the next
generation at lower prices and with smaller components. Up till now, the
semiconductor industry has been able to fulfill Moore’s Law.
The impact on society and our lives of the continuous downscaling of systems is
profound, and continues to open up new frontiers and possibilities. However, no
exponential growth can continue forever, and the semiconductor industry will
eventually reach the atomic limit for downsizing the transistor.

3. Today, as that limit still seems to be some 20 years in the future, the growth is
beginning to take new directions, indicating that the atomic limit might not be the
limiting factor for technological development in the future, because systems are
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becoming more diverse and because new effects appear when the systems become so
small that quantum effects dominate. The semiconductor devices show an increased
diversification, dividing for instance processors into very different systems such as
those for cheap disposable chips, low power consumption portable devices, or high
processing power devices. Microfabrication is also merging with other branches of
science to include for instance chemical and optical micro systems. In addition,
microbiology and biochemistry is becoming important for applications of all the
developing methods. This diversity seems to be increasing on all levels in technology
and many of these cross-disciplinary developments are linked to nanotechnol ogy.

4. As the components become so small that quantum effects become important,
the diversity will probably further increase as completely new  devices and
possibilities begin to open up that are not possible with the bulk materials of today’s
technology.

The visions of Feynman are today shared by many others:. when nanotechnology is
seen as a general cross-disciplinary technology, it has the potential to create a coming
"Industrial” revolution that will have a major impact on society and everyday life,
comparable or exceeding the impact of electricity and information technology.

Notes:

scale MaciuTad, ypoBEeHb
roughly MPUOIU3UTEITBHO
predict npe7cKa3aTh
increase YBEIUYNBAThH

for instance HanpuMep

Il. Ykaswcume, kakue uz oannvix ymeepicoenuit coomeenmcmeyon co0epiHcanuio
mexcma.

1. In 1959 Richard Feyman supposed that it was possible to manipulate and
control things on a molecular scale.

2. In 1965 Moore noted that the number of transistors on a chip doubled every
two years.

3. The semiconductor industry will never reach the atomic limit for downsizing
the transistor.

4. Today, the semiconductor devices cannot find wide application.

5. The visions of Feynman are today shared by many other scientists.

1. Botbepume npasunvHnvie omeemvl Ha 60NPOCHL.

1. What did Richard Feynman conclude in 19597?
a) It would be possible to achieve atomic sized components of devices.
b) The size of device components would achieve their limits.
¢) It would be possible shrink electronic devices twice.
2. Who noted the doubling in the number of transistors on a chip?
a) Richard Feynman;
b) Tomas Moore;
c) Isaac Newton.
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3. What does today’ s diversity of semiconductors devices show?
a) It will develop further.
b) It will reach its limits.
¢) It will beincreasing on all levels in technology.

V. IIpouumaiime npeonosicenusn. Boibepume npasunvusiit gapuanm nepesooa.

1. Moore predicted that the trend was likely to hold.
a) Myp mpeackasajg, 49To 93Ta TEHICHIMS, IO BCEH BHIAMNMOCTH, OyIET
YICPKUBATHCH.
b) Myp npenackasai, 4To, BEpOATHO, 3Ta TEHACHIIMS OCTAHETCS HEU3MCHHOM.
C) Myp mnpeackasai, 4To 3TO HallpaBJIeHHUE OYIET HEU3MCHHBIM.
2. However, no exponential growth can continue forever.
a) OmHaKO HUKAaKOH SKCIOHCHIIMAIBHBIH POCT HE MOXKET MPOIOJIKATHCS
BCYHO.
b) OmHako BUAMMEBIC H3MEHEHUS HE OYAYT HaOIOIATHCS TOCTOSIHHO.
C) OaHako BHIMUMBIH pOCT HEe OyAeT MPOAOIKATHCS JTOJITO.
3. Nanotechnology is seen as a general cross-disciplinary technology.
a) Hanorexnomnorus pacMaTpuBaCTCA KaK MCKIAUCHTUILIMHAPHAA TCXHOJIOTUA.
b) Hanorexnomnorus pacCMaTpuBaACTCA, KaK TCXHOJIOIWA, CBA3aHHAA C
APYIUMHU JUCHUIITIMHAMMH.
C) Hanorexnomnorus pacCMaTpuBaCTCA, KaK TCXHOJIOTHA, IMCPCCCKAOMIAsiCA C
APYIUMHU JUCHUIITIMHAMMH.

V. Ilepeseoume nucemenno adzauvt 2 —3 mekcma.

BapuanT 4

|. Ilepenuwmume cnedyrouwue npeonoxcenus. Onpedenume, aenaemca Ju
noouepkuymasa  opma  un@uuumueom, npuuacmuem UIU  2ePYHOUEM.
Ilepeseoume nucomenno npeodnoIHcenus Ha PyCCKuil A3bIK.

Example: The falling water has kinetic energy. Falling — Ilpuuactue |. Ilagaromas
BOJIa 00J1a/1aeT KHHETUIECKOW SHEPTUECH.

1. Though first developed for military purposes radar can be used in modern cars.

2. By using this device, we are able to make new kinds of experiment.

3. The elements possessing this property make the experiment impossible.

4. The progress of electronics to_have resulted in the invention of electronic
computers was a breakthrough of the second part of the 20™ century.

I1. Packpoiime ckooku, ucnonwvzysa Participle | uau Participle |1. ITepeseoume
NPeOIOMNHCEHUS HA PYCCKUIL A3DIK.

Example: (Heat) magnet loses some of its magnetism. — Heated magnet loses some
of its magnetism.
1. The device (produce) in the laboratory was portable.
2. Early computers (use) vacuum tubes could perform computations in
milliseconds.
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3. Now computers are arrays of integrated circuits (build out) of pieces of silicon.
4. The (penetrate) power and other characteristics of X-rays make them
extremely useful in medicine.

[11.  Iepegpasupyitme oOannvie cnodxcHvle  npeodoHCeHUs, ynompeous
Hezagucumblit npuuacmuvlii. oo6opom. Ilepesedume nucomenno noayuenule
npeoodceHus.

Example: As the weather was fine, we went for a walk. — The weather being fine, we
went for awalk. — Tak kak moroaa 6bl1a XOpOIIIasi, MbI OIUIN TYJISTh.

1. If the temperature increases, the resistivity of the semiconductor decreases.

2. When the research work was fulfilled, we decided to publish the results.

3. When the first communications satellite was launched, the satellite wireless
industry exploded.

V. IIpouumaiime u nepenuwmume cneoyrouwjue npeonorcenus. Onpederume, K
KaKomy muny yci06H020 RPeOn0NHceHus omHuocumcsa Kaxcooe u3 nux. Ilepeseoume
RUCbMEHHO npeodlolceHue.

Example: Ice will turn into water if you heat it. — Yenosroe npemioxenue | tuma. —
HCII MMpEeBpaTUTCA B BOAY, €CCJIU €TI0 HAI'PCBATh.

1. If an Integrated services Digital Network (ISDN) is developed in our country,
the subscribers will have the complete spectrum of telecommunications services.

2. The machine wouldn’'t have been broken if all the safety measures had been
taken.

3. Thereaction wouldn’t proceed if we didn’t add some water.

PaGora Hag TekcTOM

|. Ilpouumaiime mexcm. Ilocmapaimecoy nouame e20 cooepiicanue. Boinonnume
3a0anusa nocjie mekcma.

Analogue and Digital Electronics

1. The first electronic devices invented and mass produced were analogue.
However, as time progressed digital circuits have become predominant in electronics.
It is important to note that analogue and digital devices are the same, the only
difference is the way they represent and process information. The same basic
components can be used for analogue or digital circuits.

The main differences between analogue and digital electronics are listed below:

2. Noise: Because the way information is encoded in analogue circuits, they are
much more susceptible to noise than digital circuits, since a small change in the
signal can represent a significant change in the information present in the signal and
can cause the information present to be lost, corrupted or otherwise made useless. In
digital electronics, because the information is quantized, as long as the signal stays
inside a range of values, it represents the same information. This is one of the main
reasons that digital electronic circuits are predominant. In fact, digital circuits use this
principle to regenerate the signal at each logic gate, lessening or removing noise.
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3. Precision: A number of factors affect how precise a signal is, mainly the noise

present in the original signal and the noise added by processing. See Signal to Noise
Ratio. In digital electronics it is much easier to have high precision signals than in
analogue electronics, because of the way information is represented and how noise
affects digital and analogue signals.
Speed: This is where analogue electronics really outshines digital electronics.
Analogue circuits are several times faster than their digital counterparts. Depending
on the operation, analogue circuits can be several hundreds or hundreds of thousands
of times faster than digital circuits. This is because information in digital circuits is
represented by bits, while in analogue electronics it is represented by a property of
the signal itself.

4. Bandwidth: Simply put, bandwidth is the amount of information a given circuit

can cope with. Again, analogue circuits have much more bandwidth than digital, and
can process/transmit more information in the same time.
Design Difficulty: Digital systems are much easier and smaller to design than
comparable analogue circuits. This is one of the main reasons why digital systems are
more common than analogue. An analogue circuit must be designed by hand, and the
process is much less automated than for digital systems. Also, because the smaller the
integrated circuit (chip) the cheaper it is, and digital systems are much smaller than
analogue, digital is cheaper to manufacture.

Notes:

predominant TJIaBEHCTBYIOIIHMA

quantize KBAaHTOBATh, pa30MBATh HA TOATPYIIITBI
logic gate JOTUYECKUIN DIIEMEHT, CXeMa

precise TOYHBIH

outshine 3aTMUTh, IPEB3OUTH

bandwidth HIMPUHA TIOJIOCHI YaCTOT

Il. Ykaswcume, kakue uz dannvix ymeepicoenuit coomeenmcmeyon cooepiHcanuio
mekcma.

1. Thefirst electronic devices invented were digital.

2. The difference between analogue and digital electronics lies in the way they
represent and process information.

3. Digital circuits are more susceptible to noise.

4. Analogue circuits are several times faster than their digital counterparts.

5. Digital systems are much easier but bigger to design.

[11. Boioepume npasunvHnvie omeemvl Ha 60NPOCHL.

1. What were first electronic devices invented?
a) digital;
b) analogue;
c) ICs.
2. What are the main differences between analogue and digital electronics?
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a) They concern noise.
b) They concern noise and bandwidth.
c) They concern noise, bandwidth, precision, speed and design.
3. What are perspectives of the range of analogue circuits applications?
a) They will continue to reduce.
b) They will increase.
c) They will be replaced by digital ones.

V. IIpouumaiime npeonosicenusn. Boibepume npasunvusiit gapuanm nepesooa.

1. Because of the way information is encoded in analogue circuits, they are much

more susceptible to noise than digital circuits.

a) Uz-3a cnocoba mudpoBaHus WHPOPMAIMKA B AHAIOTOBBIX CXEMaX OHHU
0osiee YyBCTBUTEIBHBI K TyMY, YeM ITU(PPOBHIC CXEMBI.

b) ITotomy uto mHOpMaIUs MHUPpPYETCSs B aHAIOTOBBIX CXeMaX, OHU Ooliee
qyBCTBUTENBHBI K IITYMY, YeM IH(PPOBBHIC.

C) AHaJjoroBble CXeMbl 00Jiee YyBCTBUTENBHBI K IIYMY, YeM IU(PPOBbIC U3-3a
cnoco6a mu@poBaHus UHPOPMALIUH.

2. Analogue circuits are several times faster than their digital counterparts.
a) AHaJOroBBbIC CXEMbI BO MHOTO pa3 ObICTpee, UeM MX HU(POBBIC KOIHH.
b) AHnanorossie cxeMbl BO MHOTO pa3 OBICTpee, YeM UX IUPPOBBIC aHATIOTH.
C) AHaJOroBbIC CXEMbI BO MHOTO pa3 ObICTpee, ueM UX MU(POBbIC TyOJINKATHI.
3. Digital systems are much easier and smaller to design than comparable
analogue circuits.
a) lludpoBbie cUCTEeMBl HAMHOTO- Jierde M MEHbBIIE MPOSKTUPOBATh, YEM
COOTBETCTBYIOIIME aHAJIOTOBbIE CXEMBI.
b) IudpoBbie cCTEMbE HAMHOTO JIETYe U MEHBIIIE, YTOOBI UX MPOCKTUPOBATH,
YeM COOTBETCTBYIOIIME aHAJIOTOBBIE CXEMBI.
C) LludpoBbie cHuCTEMBI HAMHOIO Jierde M MEHBINE, YEM CpPaBHUMbIC
aHAJIOTOBBIE CXEMBI.

V. Ilepeseoume nucomenno avzauvt 3 —4 mexkcma.

Bapuant 5

|. Ilepenumume cnedyrowue npeonoxcenus. Onpedenume, aenaemca Ju
noouepkuymasn opma unHuHUmMUEOM, npuUUACMUEM  UTU  2ePYHOUEM.
Ilepesedume nucomenno npednorcenus Ha PyCccKuil A3vlK.

Example: The falling water has kinetic energy. Falling — Ilpuuactue |. Ilagaromas
BOJIa 00J1a/1aeT KHHETUYECKOW SHEPTUECH.

1. The cost of using fax is difficult to evaluate.

2. It has been recently reported that the results satisfying the experimentator were
obtained.

3. Some materials with new useful properties may be produced in space.
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4. We are glad to have obtained such valuable results.

I1. Packpoiume ckooku, ucnonwvzya Participle | uau Participle |1. ITepeseoume
NPeOIOINHCEHUS HA PYCCKUIL A3DIK.

Example: (Heat) magnet loses some of its magnetism. — Heated magnet loses some
of its magnetism.

1. The device (invent) showed good performance.

2. Second-generation computers (use) transistors began to appear in 1959.

3. The computer will then process (income) data according to internal procedures.

4. Larger networks of computers (link) together in local, national and
international systems become now available.

[11.  Iepegpasupyitme oOannvie cnodxcHvle  npPeodIoIHCeHUs, ynompeous
Hezagucumvlit npuuacmuvlii. ooopom. Ilepesedume nucomenno noayuenHvle
npeoodceHus.

Example: As the weather was fine, we went for a walk. — The weather being fine, we
went for awalk. — Tak kak moroaa Obl1a XOpOIIIasi, Mbl HOIUIN TYJISATh.

1. As the number of online users multiplies, the amount of space on the web
decreases.

2. Since digital trend grows, copper wire is replaced by glass cables.

3. When the transformer was invented, the first electric lines and networks were
set up.

V. IIpouumaiime u nepenuwume cnedyrouiue npeonorxcenus. Onpederume, K
KaKomy muny yci06H020 RPeonoyiceHus omuocumcsa Kaxcooe u3 nux. Ilepeseoume
RUCbMEHHO npedlolceHue.

Example: Ice will turn into water if you heat it. — Ycnosroe npeaioxenue | tuma. —
HCII IMPpEBpPATUTCA B BOAY, €CIIU €0 HArpeBaTh.

1. If he had prepared the material beforehand, he might have done the work quite
easily.

2. They would succeed to fulfill the work in time if they had necessary material.

3. If one transmitter fails, the other will take over its functions.

PaGora Hag TekcToM

|. Ilpouumaiime mexcm. Ilocmapaitmece nouame e20 cooepiicanue. Boinonnume
3a0anus nociie mekcma.

The Development of Telecommunication
1. On March 10™, 1876, in Boston USA, Alexander Graham Bell spoke the first
recognizable words over what was certainly his most famous invention, the
telephone. "Mr. Watson, come here. | want you," he called out to an astonished
assistant.
It quickly became necessary to link up people using the new invention. This was done
through the telephone exchange. In the first ssmple exchanges, all calls were handled
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manually by the operator. Using the switchboard in front of her, she plugged the line
of the subscriber calling her into the line of the subscriber being asked for.

2. The idea of an automatic exchange was soon suggested. In 1892, three years
after patenting his ideas, Almon B. Strowger saw his system installed at La Porte,
Indiana. Strowger, an undertaker from Kansas City, found his business was becoming
less and less profitable because the operator always connected calls intended for him
to other undertakers.

3. Strowger’ s automatic exchange underwent several modifications over the next

fifty years, but the principle has remained the same ever since. It is known as the
'step-by-step' system and there are still thousands of Strowger exchanges in service
throughout the world today.
The next generation of exchanges was first developed in Sweden. Crossbar
exchanges, as they are called, consist of a series of vertically and horizontally crossed
bars. For the first time a common control system was used. This made crossbar
exchanges cheaper than Strowger, for each selector could now carry up to ten calls.
They were not as noisy as Strowger, either. These exchanges are electro-
mechanically operated, using electromagnets.

4. In 1948, the invention of the transistor at Bell Telephone Laboratories led to a
revolution in electronics and to the creation of semielectronic telephone exchanges.
The old mechanical and electromechanical exchanges have now begun to disappear,
and since the 1970s they have started to be replaced by exchanges built around
electronic components. The latest digital switching centers have several advantages
over other types of exchange, for they provide: a substantial reduction in equipment
cost; a large reduction in equipment size; shorter procurement times; shorter
installation and commissioning times; greater reliability and reduced running costs;
new services for the customer; and new facilities for the administration.

Notes:

recognizable y3HaBaeMbIH, YETKHMA
telephone exchange KOMMYTATOp

handle 00pabaThIBaTh

subscriber aOOHEHT

undergo npeTeprieBaTh

reduction COKpaIlleHHE, YMEHBIIICHUE
reliability HaJIC)KHOCTD

Il. Ykasweume, kakue uz oannvix ymeepicoenuit coomeenmcmeyon cooepiHcanuio
mexcma.

1. It was Marconi who sent the first recognizable message to his assistant.

2. First telephone calls were handled manually.

3. Automatic exchanges were suggested in 1892 by Strowger.

4. Automatic exchanges developed in Sweden were costly and noisier.

5. Today electromechanical exchanges have been replaced by electronic ones.

[11. Boioepume npasunvHuvie omeemovlt Ha 60NPOCHL.
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1. Who transmitted the first recognizable message over the telephone?
a) A.G. Bell;
b) G. Marconi;
c) A. Popov.
2. In which way were the first telephone calls handled?
a) manually;
b) electronically;
c) mechanically.
3. What form have new exchanges acquired?
a) mechanical;
b) electromechanical;
c) digital.

V. IIpouumaiime npeonosicenusn. Boibepume npasunvusiit gapuanm nepesooa.

1. Linking up people was done through telephone exchange.
a) CBs3b MeX1y a0OHEHTAMH OCYILECTBIISIIACH YePE3 KOMMYTATOPHI.
b) AGOHEHTBI COeAMHSINCH HA KOMMYTaTOpaXx.
¢) CoenuHeHne aOOHEHTOB OCYIIIECTBISUIOCH Yepe3 KOMMYTATOP.
2. Strowger’ s automatic exchange underwent several modifications over the next
fifty years.
a) ABtomaTtmueckuii kommyrtatop CTpoyrepa TmpeTepresl  HECKOJIBKO
MOAU(pUKALMKA Ha POTSHKEHUH clieaytonux S0-Tu jgeT.
b) ABToMaTnyeckuit KOMMYTATOP Crtpoyrepa HECKOJILKO pa3
YCOBEPIIICHCTBOBAJICS HAa MPOTXKEHUU Ciaeayronux 50 jerT.
C) ABTomaTHueckuii koMMmyTatop CTpoyrepa HECKOJIbKO pa3 M3MCHSUICS Ha
npoTsbKeHuu caeayomux S0 net.
3. Since the 1970s they have started to be replaced by exchanges built around
electronic components.
a) C 1970-x rofoB WX Hayalld 3aMCHSITh KOMMYTAaTOpaMH Ha 3JCKTPOHHBIX
KOMIIOHEHTAaX.
b) C 1970-x roJ10B NX 3aMEHWIN Ha AJIEKTPOHHBIC KOMMYTATOPHI.
c) C 1970-x ro10B UX HA4YaJM 3aMCHAThH Ha AJICKTPOHHBIC KOMMYTATOPHI.

V. Ilepeseoume nucomenno avzauvt 3 —4 mexkcma.
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