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HPEAUCJIOBHUE

VYueOHHK MpeaHa3HaYCH U1 CTYACHTOB OakalaBpuara U Mard-
CTpaTyphbl TEXHHYCCKUX W UHKCHEpHbIX BY30B, WHKEHEpOB U Hay4-
HBIX Pa0OTHHKOB, U3YYAIOIUX AHTTHHCKHH S3BIK, & TAKKE IS LTHPO-
KOTO Kpyra 4HTaTtenel, HHTCPECYIOINXCS OCHOBAMH MEPECBOAA TCXHU-
YECKHUX TCKCTOB.

Llenp yueOHHKA — pa3BHUTHE HABBIKOB KOMMYHHKATHBHOU Jcf-
TCAPHOCTH U MEPEBOJA TEXHUYCCKUX TCKCTOB B Oyayiuei mpodeccuo-
HameHOU cepe. B mponecce oOyueHus GopMUPYIOTCS OCHOBBI MOHH-
MaHHs OPHUTHHATBHOH HAYYHO-TCXHHYCCKOH IHTEpaTypsl CpeaHcH
TPYAHOCTH, OCTPOCHHOH B OCHOBHOM Ha ODOIICTCXHUYCCKOH JICKCHKE,
HABBIKU MMOWCKA MPOQESCCHOHANBHO 3HAYUMOH HH(pOpMaIHu, a Takke
YCTHOM peuM HA AHTVIMHCKOM SI3BIKE.

OCHOBHOU aKLCHT ACNACTCSA HAa YINIYOJCHHOC M3YUCHHE Xapak-
TEPHBIX ISl HAYYHOTO CTHIIS U3MTOKCHHUS TPAMMATHICCKUX TEM, TAKHX
KaK CTPaJaTCIbHBIM 3amor, HeTHYHbIC (OPMBI TJIAr0NA, MOJATBHBIC
[JIATONBl U WX 3KBHBAJICHTHL, OC3JIUYHBIC W HEONPEACICHHO-THYHbBIC
MPETTOKCHAS U AP.

Bce TekcTrl mogoOpaHbl U3 OPUTHHATBHBIX AHTTIOS3BIYHBIX HCTOM-
HHKOB 0¢3 MOCIeAYIOmeH aganrtarmui. TemMartuka TEKCTOB HOCHT OOIIe-
TEXHUYECKUN XapaKkTep, OJHAKO, COOTBETCTBYET 3AsBICHHOM TEME MOAY-
7 ¥ TIO3BOISICT HHTCTPHUPOBATh S3BIKOBYIO U MPOQUIBHYIO HOATOTOBKY.
Temaruka MoxyseH pa3HOOOpa3Ha, UTO MOMOTAET C JICKCHUYCCKOH TOUKU
3PCHHS OXBATUTH IIUPOKUH KPYT 00IacTeH TEXHAKH U HAYKU.

Y4eOHUK COCTOHT W3 BOCBMH MOJYICH, KaXABIH M3 KOTOPBIX
o0beauHsAeT 2—-3 YpOoKa, NOJYNHCHHBIX OJHOU JEKCHICCKOH TeMe, UTOo
JaT BO3MOMKHOCTh YETKO CTPYKTYPHPOBATh MH(POPMALHIO, CHCTCMA-
THU3UPOBATh MpoLecc 00YUCHHS U CACTATh €ro JOTHYCCKU 3aBEPLICH-
HeIM. Bce ypoku cocTaBieHBl HACHTUYHBIM OOpPa3oM W BKIIOYAOT B
ccOs TakHe YacTH, KaK rpaMMaTHICCKUH pa3aci, JeKCHICCKUM, paboTy
C TEKCTOM, CIIOBOOOPA30BaHMC, TPYAHOCTH MEPEBOJA JCKCHUYCCKUX
CAVHHLI, XapaKTEPHBIX I TCXHHYCCKUX TEKCTOB, a Takke OI0K 3a7a-
HHH, HALUEICHHBIX Ha (OPMUPOBAHHEC HABBIKOB MOHOJOTHUCCKOW H
JHATOTHYECKOH peun. Y POKH OTKPBIBAOTCS KPATKUM MPEACTABICHHEM



rpaMMATHYCCKOH TEMbI B TAaOAMYHOM (hopMare, CIOCOOCTBYIOLIEM
HAITIAHOCTH W371aracMoro marcpuaia. [lepBbie YIpakHCHHS MOCBS-
ICHBI OTpa6OTKe HU3Yy4IacMOro rpaMMaTuiCCKOro ABJICHUA. OHI/I HOCAT
PA3HOIUTAHOBEIA XapakTep M CTPOSITCS HA OOINCHAYYHOH JICKCHKE.
rpaMMaTI/I‘IeCKI/IC VYOPAXKHCHUA TaKXKC MOMOrar0T PA3BUBATL HABBIKH
JBYCTOPOHHETO MEPEBOAA.

Kaxnprii ypok cHabeH aKTHBHBIM CIIOBAPEM, MOCTPOCHHBIM
[JIABHBIM 00pa3oM Ha JICKCHKE TEKCTa VPOKa, ¢ MEPEBOJOM M TpaH-
CKPHUILHUCH HAMOOJICEC CAOKHBIX CIIyYacB MPOM3HOLICHUS U MPUMEpa-
MH HCIIOJIB30BAaHUSA CJI0BA B KOHTCKcTe. B NCPBBIX YPOKaxX Aar0TCHd
YOPAXKHCHUA Ha MNCPCBOA HHTCPHAUOHAIBHBIX CJIOB, XAPaKTCPHBIX
JUTSE TCXHUICCKUX TCKCTOB. B manpHEHIIEM JEKCHKA OTPadaThIBACTCS
HAa MOCICTCKCTOBBIX YIPAKHCHUAX, UTO CIIOCOOCTBYET €€ HAMIYILICMY
3aKpeIvicHui0. B cnennanbHO BBIJCICHHOM pasgeiic Ha TPYAHOCTH
MEePEeBOJA MPCAIAraroTCsl YIPAKHCHUS HA MHOTO3HAYHOCTE M MHO-
ro)YHKIMOHAIBHOCTD CJIOB U CJIOBOCOYCTaHHN. B kakaoM ypoke mpu-
CYTCTBYET TEMa CJIOBOOOPA30BAHHC, B KOTOPOH PaccMaTPUBAIOTCS
pasauuHble CrocoObl (hOpPMUPOBAHUS CJIOB, BKIOUas addurcaimio,
KOHBEPCHIO, COKPAILICHHUS U APYTOC.

Bropoii 0CHOBHOW COCTaBHOM YacThIO YpOKa, MOCIE M3YUCHHS
rPaMMaTHYCCKOTO MPABHJIA, SIBILICTCS Pad0OTa C TCKCTOM C LICJIBIO Pas-
BUTHA Y O6yanOH.[I/IXCH HABBIKOB IIOHUMAaHUA U NCPCBOAA TCXHUUC-
CKOHM W Hay4HOH jureparypsl. Bce TEKCTHI CONPOBOXKIAIOTCSA BOIIPO-
caMi U APYI'UMU NOCICTCKCTOBBIMU YIIPAXKHCHUAMHU, IMOMOTaOIUMHU
MPOBECTH AHAN3 MPOUYUTAHHOTO.

JUta pa3sBuTHA YCTHOH PEUH B KAXKIOM YPOKE MPEAYCMOTPEH PX
3aJaHUM, HAMPAaBJICHHBIX HA COCTABJICHUE AOKIAJAOB M NPE3CHTALMH,
MO3BOJISAIOLINX PA3BUBATh TBOPUCCKUEC CIOCOOHOCTH OOYUAOIIUXCI U
peann30BaTh MHIUBHIY ATBHBIA OAX0A B 00Pa30BATCIEHOM ITPOLISCCE.
B 3toMm ke 0J10Ke €CTh YIPAXKHCHHS HA YTCHUC M HAITUCAHUE JCTOBBIX
IHCEM, YTCHHEC, MCPSBOA U BOCHPOU3BCACHHUC IUAIOTOB, YTO CIOCOD-
cTBYCeT (POPMHPOBAHHIO YV 00YYaEMOro TOTOBHOCTh K VYACTHIO B 00-
CY2KICHUH MPO(ECCHOHATBHBIX BOIPOCOB HA AHTTUHCKOM SI3BIKE.

OOmuii 00veM MaTepraia YIPKHEHHH paccuuTad Ha paboty ¢
OJHUM YPOKOM, BK/IOYad AOMAITHUC 3alaHUA, OT ABYX A0 UYCTBIPCX



4acoB B ayaUTOpUH. B mienmoM aaHHBIN yueOHHUK MOXKET OBITh UCHOMb-
30BaH B TCUCHHE 2—3 CEMECTPOB OOYUCHHS MPH ABYX ayIUTOPHBIX Ya-
cax B HEAETIO.

OcHoBHOU pazzen yueOHHKa COMPOBOMXKAACTCS MPHIOKCHHSI-
MH, B KOTOPBIC BBIHCCCHBI JCKCHKO-TPAMMATHICCKUE TECTHI € Tpe-
HUPOBOYHBIMU U 0O30PHBIMH VIIPAXKHECHUAMH K KXKIOMY MOIYIIO U
KIIIOYH K HUM. TeCTHl Aaf0T BO3MOXKHOCTh MPOBECTH CAMONPOBEPKY
U TOJTOTOBUTBHCHA K CAAUEC MPOMEKYTOUHBIX KOHTPOIBHBIX MEpO-
npuaTHd. ['paMMaTHUeCKuil CIPABOYHHK COACPIKHUT MOAPOOHOE H3-
JOXEHHE TPAMMATHYECKUX TEM BCEX YPOKOB, & TAKIKE BOMPOCH IS
MPOBEPKHU MOHUMAHUS TEMbl. BHUMaHUIO 00VYaIOMUXCs mpeaiara-
IOTCS PEKOMEHJAINN 110 COCTABICHHIO IPE3CHTAUNM Ha 3aJaHHYIO
TEMY M BEACHHUIO AenoBOoH nepenucku. [locaeanee mpumoskeHUe co-
JSPKUT TAOIUIy HAUOOJICEC YaCTO BCTPCUAIOLIUXCS B TCXHUUYCCKHUX
TEKCTaX COKpAIICHUH.

HanHoe yueOHOE U3IaHHE SBIETCS PE3yIbTATOM JOITOH METO-
JUUCCKOH pPabOTBl COTPYIHHKOB Kadeapbl HHOCTPAHHBIX S3BIKOB
HNY «M2W», a Takxe UX JUYHOTO MEAArOrHYCCKOrO OIMBITA B 00yIe-
HHH CTYJCHTOB HABBIKAM TCXHHUUECKOTO NEPeBOAa. ABTOPBI HAACKOTCS,
YTO0 YYCOHHK OVAET MONE3CH HE TOIBKO BO BPEMs MPAKTHUCCKUX 3aHS-
THH, HO B B TIPOIECCE CAMOCTOATENBHOTO M3YUCHHI OCHOB IIEPEBOJA
HAYYHO-TCXHHUCCKHX TCKCTOB.
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METOJQMUYECKNE PEKOMEHIALIUUN

B ocHOBY yueOHHKa MONOKEH MOAYIBHBEINA MOAXOA K MOAAYC HH-
dopmarmn. Kaxkapiit MOIAynb MOCBSIICH OMHOM, JOCTATOYHO KPYITHOM,
o0nmacTy 3HAHHH, U BCE TEKCThl YPOKOB COTPSDKCHEI C JAHHOH 001acThIO.

Yok OTKphIBACTCA IPaMMATHUYCCKHM Pas3esioM, Al Oonee Ac-
TaNbHOU MPOPabOTKH KOTOPOTO PEKOMEHIYETCS, B KAYECTBE CAMOCTO-
ATCIBHOU MOATOTOBKH, NPEABAPUTEIBHO HM3YYHTh MaTepHal AaHHOU
TEMbI, BBIHCCCHHBIM B MPHIOKEHHE. Bce rpaMMaTHUecKHe yIpaKHe-
HHSI BBIOMHAIOTCS HA YPOKE, YIIPAXKHCHHE HA MEPEBOJ HA HHOCTPAH-
HBIU S3BIK BBITIOTHACTCA KaK JOMAIIHEE 33JaHUE A MPOBEPKH MOHH-
MaHHs OPOWICHHOW TeMBl. | pammarnueckuii pasmen oOpamaet BHU-
MaHue 0OVUAIOINXCA HA HAUOOJIee YaCcTO BCTPEUAIOLINECS TPYAHOCTH
TEXHUYECKOTO TIEPEBOA.

JUTs CHATHS NEKCHYECKUX TPYIHOCTEH, epel NPOUTCHHEM TCK-
CTa PEKOMEHAYETCS MPOpaboTarh JICKCUKY, BHIHCCCHHYIO B CIIOBApb, a
TaKke mpuMepsl € ucnone3oanus. [Ipu pabore ¢ mexcuueckuM ma-
TEPUAIOM HCIIONIb3YETCH METOJUKA COOTHECCHHUS JICKCHICCKOH €IUHU-
LBl ¥ €€ TONKOBAaHHUS HA HHOCTPAHHOM s3bIke. [Ipu nmpouteHuH TekcTOB
Ha MOCJICAHNX YPOKaX CICAYET paboTaTh ¢ MPOCMOTPOBBIM UYTCHHEM U
MOCTCIICHHO A00UBAThCs OCCIICPEBOMHOTO TOHUMAHHS COACPIKAHUS,
JUTSL YETO TOCTE KAXKAOTO TEKCTA MPEACTABICHB VIPAKHEHHS € BOIIPO-
caMH, a TaKKe 3aJaHHsd Ha TOUCK KOHKPETHOH wH(popMalmy.
Ha HauanpHBEIX 3Tanax TEKCTHI YUTAKOTCS BCIYX C LEITBIO Pa3BHTHS
TCXHUKA YTCHUS WU KOHTPOJSL PHUTMHKO-HHTOHALHOHHBIX HABBIKOB.
[IpopaboTka AEKCHYICCKHX OCOOCHHOCTCH TEKCTA MPOJOKACTCS B TI0-
ClIC TEKCTOBBIX VIIPAKHECHHUAX, P U3 KOTOPBIX MOJKET OBITH BBIMOJ-
HCH B KQUECTBE AOMAITHETO 33JaHUs.

MHOTOUYHCIICHHBIC THATOTH HAMPABICHH HA Pa3BUTHE MPOIYKTHB-
HOH YCTHOH peun B Mpo(eCCHOHATBHOM cdepe, MPUBOAATCSA YacTo HC-
MOJIB3YEMBIC KIIMIIC, MPCANATAIOTCA 33JaHHS HA BOCIPOW3BOJCTBO COO-
CTBCHHBIX qUanoros. B mocieaneM pazaene vpoka ecTh 3a1aHUs Ha TIOUCK
nH(popMauK Ha NPOECCHOHATBHBIC TEMBI B CTOPOHHUX HCTOYMHHKAX, UTO
OyaeT HaumydimuM 00pazoM (hOPMHUPOBATE MOHOJIOTHUCCKYIO PCUb.

ABTOPbBI
11



Module 1. Power Engineering

Unit 1

Grammar. Tense System. Active Voice
Text. Basic Concepts of Electricity
Word building. Conversion. Verb Suffixes

GRAMMAR

Tense System. Active Voice.

Simple Continuous Perfect Perfect Continuous
am
- . have/has have/has
= S + Vin
2 V) s Ving + Ve + been + Ving
o are
A
Iwork.  Iamworking. Ihave worked. Ihave been working.
was
- Ved + Ving had + Ve had + been + Viyg
& were
Iworked. Iwas working. [Ihadworked. I hadbeen working.
. will +be . will + have
+ + +V.
. will +V Vi will + have + Vg + been + Ving
g
m: ’
I'll work. I'll be working. I'll have worked. ri hav? been
working.
= Z should/would +V
E % My friend said that the professor would deliver the lecture
E = next Monday.

See Grammar Module
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Ex. 1 Translate the following sentences.

1. We have already come to certain conclusions on the subject.
2. Mendeleyev was sure that new elements would be discovered and
find their proper place in his table. 3. The English teacher said that the
only suitable course for such a student would be a corrective course.
4. He did not in fact believe that such a model was possible. 5. Have you
found a quiet place where you will study? 6. You will have completed
your preparation for the exam by the end ofithe term. 7. The teacher
asked the student whether he would be able to translate the text. 8. The
more you try to make yourself concentrate, the more difficult you find it.
9. She said that she would have studied English before graduating from
the university. 10. Even though he has prepared for the discussion, he
doesn’t want to take part in it. 11. At the beginning ofi your study ask
yourselfi What do I want to achieve? 12. Did the test really find out
whether the students had understood the main idea ofi the text?
13. We did not believe that she had been working long enough to take
the qualification test. 14. They have been talking only about their future
speciality. 15. I knew that he would have been working all day long.

Ex. 2 Use the words in brackets and form new sentences making all
necessary changes to the verbs.
Example: 1 finished school last year. (this year) — I have finished
school this year.

1. The students have translated the text. (the whole evening yes-

terday)

2. I have English classes on Wednesday. (from 11.00 to 12.30
yesterday)

3. Mike said he was preparing his report. (the whole morning to-
Morrow)

We went to the library. (when we met him)

He has written the essay. (by last Friday)

Olga studies English. (since she was 5)

How many exams will you take? (by the end ofithe year)
When I came home, my brother was playing computer games.
(tomorrow evening)

e

13



9. He asked if somebody helped me. (next time)
10. We worked on the problem and we realized that we wasted
time. (for some years)

Ex. 3 Complete the sentences with the correct form of the verbs in
brackets.

1. What (to be) the basic concepts of electricity? 2. We (to look) for the
diagram the whole day and finally discovered it under the notebook.
3. The researchers hope that the new material (not to attract) dust.
4. People (to know) for centuries that certain black, heavy stones have
the property of attracting iron. 5. Nowadays any company (to try) to
find the most effective ways for the production of goods and services.
6. In fact, nobody (to associate) him with that experiment until he
published his famous paper. 7. The student switched on the computer
and (to demonstrate) the new program to his friends. 8. We already (to
pass) two exams and we (to take) an exam in English in two weeks.
9. How they (to come) to such a conclusion? 10. We (to make) an
experiment when somebody switched the light off. 11. I (to work) at
my report all morning next Sunday. 12. We will have a test in two
weeks. By that day, we (to study) two more units. 13. How many texts
the students (to translate) by the end of the last term? 14. The experiment
(to go on) still when the teacher asked us to stop it. 15. I (to enter)
the university this year and my friend (to enter) it next year.

VOCABULARY

1. Basic (adj.) — ocHOBHOI

At school, we studied the basic laws of physics.

2. Concept (n.) — noHsTHE

The student should know the basic concepts of modern physics.
3. Electricity (n.) — snekTpuiIecTBO

Many engineers have been working in the ficld of electricity.

4. Mysteriously (adv.) — TAWHCTBEHHO, 3araJ0YHBIM 00Pa3OM
The object had gone as mysteriously as it had come.

5.  Experience (v.) — 3HaTh 1O OIBITY

He has never experienced such an effect before.

14



6. Repel (v.) — orTankusars

The new technology will help repel water.

7. Attract (v.) — npuTArHBaTH

Magnets can attract and repel each other.

8. Property (n.) — cBoiicTBO

The engineers used this property ofithe material to build a new device.
9. Distinct (adj.) — oTACIBHBIN, PA3THYHBIH

This book explains many distinct types ofithe phenomenon.

10. Phenomenon (7., pl. Phenomena) — siBncHue, h¢HOMEH

Some theories have been proposed to explain the phenomenon.

11. Definitely (adv.) — Touno, onpeaeneHHO

It is definitely the right way.

12. Fluid (n.) — sxugxoctsb

Before the twenticth century, hydrodynamics was synonymous with
fluid dynamics.

13. Object (n.) — 0OBEKT

The temperature ofithe object was high.

14. Certain (adj.) — onpeneicHHbIN;, HEKOTOPBIH

I’'m going to explain certain things to you and ask you some ques-
tions.

15. Force (n.) — cuna

The push or pull that makes an object move is a force.

16. Evident (adj.) — oueBuaHbIN, HECOMHCHHBIH

It is evident that the problem ofecology has become the most im-
portant one for mankind.

17. Charge (n.) — 3apsx

Electric charge is a basic physical property.

18. Researcher (n.) — ucciaeroBaTeb, yIEHbIH

Benjamin Franklin was a famous American researcher.

19. Transfer (n.) — mepeHoc, nepemMeIncHue

They will use a new computer system for fast electronic data transfer.

20. Come to a conclusion — IPHIATH K 3aKITIOUCHUIO, CACIATH BEIBO

You will certainly come to the proper conclusion.

21. Exchange (v.) — oOMeHUBATH(CS)

Let’s exchange our information.
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22. Excess (n.) — H30BITOK, U3THIIHES KOJUICCTBO

There is an excess of electrons at point A.

23. Deficiency [di'fif(o)nsi] (#.) — HegoCTATOK, ACUIIAT

The excess electrons will flow towards the point of deficiency.

24. Associate with (v.) — accouuupoBath, CBA3bIBATh C (KEM-II. /
qeM-J1.)

Many people associate computers with the world of science and
mathematics.

25. Negative (adj.) — oTpuuaTenbHBIN

Negative charges repel each other.

26. Positive (adj.) — mOMOKUTEIbHBIH

The proton is a part of an atom that has a positive charge.

READING
Basic Concepts of Electricity

They discovered centuries ago that certain types of materials
mysteriously attracted one another when someone rubbed them togeth-
er. For example, when we rub a piece of silk against a piece of glass,
the silk and glass tend to stick together. Glass and silk aren’t the only
materials that behave like this. Anyone who has ever brushed up
against a balloon has experienced this same phenomenon. This phe-
nomenon became even more interesting when people discovered that
identical materials rubbed with the respective cloths, always repelled
cach other. Scientists also noted that when a piece of glass rubbed with
silk was exposed to a piece of wax rubbed with wool; the two materials
attracted one another. Furthermore, they found that any material which
demonstrated properties of attraction or repulsion they could class into
one of two distinct categories: attracted to glass and repelled by wax,
or repelled by glass and attracted to wax. It was either one or the other:
there were no materials that attracted or repelled both glass and wax.

The same phenomenon held when they used pieces of wool to rub
the wax. After all, none of these objects visibly changed by the rubbing,
yet they behaved differently than before. Whatever change took place to
make these materials attract or repel one another was invisible.
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Some experimenters thought that invisible “fluids™ were flowing
from one object to another during the process of rubbing and that these
“fluids” were able to effect a physical force over a distance. Charles
Dufay [ 'fa:lz du'fe] (1698 —1739) was one of the early experimenters
who demonstrated that there were two different types of changes ef-
fected by rubbing certain pairs of objects together. Indeed, the fact that
there was more than one type of change manifested in these materials
was evident by the fact that there were two types of forces produced:
attraction and repulsion. The hypothetical fluid transfer became known
as a charge.

An American researcher, Benjamin Franklin [‘bendzomin
"freenklin] (1706 —1790), came to the conclusion that there was only
one fluid which rubbed objects exchanged and that the two different
“charges” were nothing more than either an excess or a deficiency of
that one fluid. Following Franklin’s ideas that the wool rubbed some-
thing off the wax, the type of charge that he associated with rubbed
wax became known as “negative” (because he supposed that wax had a
deficiency of fluid), while the type of charge that he associated with
the rubbing wool became known as “positive” (because he supposed
excess of fluid). He could not imagine that his ideas would cause much
confusion for students of electricity in the future!

Notes to the Text

to brush up against — cTanKkuBaTHCS, CTONKHYTHCS (C 4eM-THOO0)
respective — COOTBETCTBY FOLIHHA

to be exposed (to) — moaseprarbes (demy-1u00)

to hold — ocraBarbcs (B cuie) (30.)

visibly — sBHO, 3aMeTHO

to effect a physical force — cosepiuars puznueckoe Bo3aCHCTBIE
to manifest — mposBUTH(Cs), MPOSBIATH(CS)

Ex. 4 Answer the questions.
1. How long have people known about the attractive properties of cer-
tain types of materials? 2. What materials can we use to show their
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attractive properties? 3. What happens when we rub a piece ofi silk
against a piece of glass? 4. Into what categories can we class materials
which demonstrate properties ofi attraction or repulsion? 5. What phe-
nomenon did Charles Dufay demonstrate? 6. What did they call the
hypothetical fluid transfer? 7. Who came to the conclusion that it was
only one fluid which the rubbed objects exchanged? 8. What century
did B. Franklin live in? 9. What do we call the type of charge that
B. Franklin associated with rubbed wax? 10. Why do B. Franklin’s
ideas cause much confusion for students ofielectricity?

Ex. 5 Translate the following sentences paying attention to the vo-
cabulary of the unit.

1. The damage only became evident the following moming. 2. We need a
few small metallic objects for our experiment. 3. They exchanged a
few words before the meeting began. 4. This is a new method to obtain
a good current transfer. 5. We just need some basic information.
6. Atoms with a deficiency of eclectrons are positively charged.
7. The electron has a negative charge and the proton has a positive
charge. 8. Underground cables carry electricity to all parts ofithe city.
9. New electricity companies often experience some difficulties in their
first few years. 10. One ofithe important properties of copper is that it
conducts heat and electricity very well. 11. The force of gravity keeps
all of the planets in orbit around the Sun. 12. This book is very useful
for young researchers. 13. Did you come to any conclusions at the
meeting yesterday? 14. We have certain reasons for our decision.
15. We know that magnets attract iron objects.

Ex. 6

a. Translate the following international words used in the unit.

Idea, experiment, atom, identical, electron, basic, category, to demon-
strate, concept, device, engineer, magnet, material, positive, proton,
modemn, fact, hypothetical, student, object, temperature, process, type,
negative, virus, phenomenon.
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b. Match the words with their definitions.

1)
2)
3)
4)
5)
6)

a) a push or pull that acts upon an object
b) more ofi something than is usual

electricity or needed

property ¢) the ways in which an object behaves
fluid in certain conditions

phenomenon d) a liquid, gas, or other material that
eXCess continually flows under certain conditions

force ¢) a set ofiphysical phenomena associated

with electric charges
f) afact or event which can be observed

¢. Combine the:following words.

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)

a positive a) transfer
anegative b) effect

the only ¢) materials

an interesting d) experimenter
identical ¢) fact

distinct f) change

an invisible g) charge

the early h) electricity
fluid 1) phenomenon
students of j) categories

d. Match the words with the same meaning.

1)
2)
3)
4)
5)
6)
7)
8)
9)

10)

for example a) embarrassment
whatever b) one ofithe two
deficiency ¢) forinstance
confusion d) lack or shortage

in the future e) any

indeed f)  moreover

after all g) intheend
furthermore h)  no more than
nothing more than 1)  infact

either one or the other 7)  from this time forth
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LANGUAGE STUDY
Word Building

I. Conversion. fBrcHue, pH KOTOPOM HOBOE CIOBO 0Opa3yeTcs my-
TEM TIEPEX0Ja OCHOBEI B APYTYIO YacTh PEUH, MPU 3TOM COXPAHICT-
ca 1 dopma, U NPOU3HOIICHUE, Ha3bBaeTcsa xkoueepcuei. Onpexae-
JUTh, K KAKOW YacTH PEYH OTHOCHTCS CIOBO MOXKHO IO apTHKIIIO,
yacTuIe 0, Mo KOHTEKeTy | T.4. Hampumep, an answer (oTBET) — 0
answer (OTBEYaTh, OTBETUTB).

I1. Verb Formation from Nouns or Adjectives.
cypduxc 3HAYMCHHE npuMmep
(cyugecmaumenvHoe uiu
npunrazamesivHoe +)
—ize(-ise)/ —en

CTAHOBUTHCA, crystal — to crystalize
TPOMCXONTH wide — to widen

Ex. 7

a. Translate the'pairs of nouns and verbs.

Charge — to charge; exchange — to exchange; force — to force; type —
to type; effect — to efect; manifest — to manifest; transfer — to transfer;
change — to change; class — to class; cause — to cause; research —
to research.

b. Form verbs from the following nouns or adjectives.

Length, advert, black, national, broad, character, crystal, maximum,
sharp, sympathy, dark, material, light, wide, social, red, minimum,
deep, organ, symbol.

Ex. 8

a. Complete the following sentences with nouns or verbs derived
from the words in brackets.

1. This is a device which (change) mechanical energy into electrical
energy. 2. We need the (change) ofiinformation between people or or-
ganizations, so that they understand each other and work well together.
3. Unemployment has (force) more than 500,000 people to leave
the country in the last two years. 4. In gases and liquids another pro-
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cess of heat (transfer) is very effective. 5. Next time when you buy
something in online stores, you (type) in your name and other infor-
mation. 6. Climate change has multiple (cause) — some natural
and others result from human action.

b. Complete the following sentences with the verbs derived from the
word in brackets (nouns or adjectives). Make all necessary changes.
1. Click in the comer of the screen and (maximum) the window.
2. The sky (light) and there were breaks in the clouds. 3. I need (sharp)
that pencil. 4. He (advert) his business on the Internet last week.
5. Nowadays the economic crisis is (deep). 6. The government decided
(national) the railways. 7. In his book the author (character) the whole
era as a period of deep changes. 8. When a liquid (crystal), it turns into
crystals. 9. A few minutes later the sky (dark) and heavy rain began to
fall. 10. We are usually too tired to (social) during the week.

Translation Difficulties

EXx. 9 Translate the sentences. Pay attention to the construction the... the.

1. The more civilization is developing, the greater the ecological prob-
lems are becoming. 2. The sooner you start, the sooner you finish.
3. The vounger you are, the easier it is to learn. 4. The more computers
and robots we use in industry, the quicker technological progress will be.
5. The harder the test will be, the lower my score will be. 6. The more
powerful the car was, the more dangerous it was to drive. 7. The higher
the level of technology, the more difficult problems electrical engi-
neers have to solve. 8. The more we study nature, the more we know
about it. 9. The more automobiles appear in the streets, the worse the
air in the cities is. 10. The lower the temperature is, the slower the
molecules of the gas move. 11. The bigger the city, the worse the ecol-
ogy in that city. 12. The more effective is the technology, the quicker is
the development of this country. 13. The larger the water pipe, the
more water passes through it. 14. The more ¢lectrons are in the body,
the more negative the body is. 15. The greater the number of free elec-
trons in a substance, the better that substance conducts electricity.
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SPEAKING

Discuss the basic concepts of electricity with your partner. Say what
you think and find out if your partner agrees or disagrees with you.
Talk about:

— materials which can attract or repel each other after rubbing;

— the work ofiCharles Dufay;

— the work ofiBenjamin Franklin.

Helpful phrases:

To begin with, I would suggest... Don’t you also think ...?
Would you go along with that? That’s absolutely right.
No, I rather think that. .. May I just break in there?
Well, you certainly have a point, but. .. What about... ?

Ex. 10 Read and act out the following dialogue with your partner.

Vera:

Olga:
Olga:
Vera:

Olga:
Vera:

Olga:
Vera:

Olga:
Vera:

Olga:

Good morming, and welcome to our programme. Today I'm in-
terviewing Olga Ivanova, a young engineer who works for
Rosenergoatom. We’ll be talking about her, and about her ca-
reer. Good morning, Olga. And you are very young, aren’t you?
How old are you, exactly?

Good morning, Vera. Well, since you ask, I'm 24. Is that too
young to be an engineer?

No, no, not at all. The younger, the better. And how long have
yvou worked for Rosenergoatom?

I’ve been here for about four years now.

I'see. So what’s your job title? Inventor?

No, no. I'm a design engineer. I work in a team ofidesigners and
inventors.

And how many things have you invented?

I think, with the team, I've designed or invented five, no, six
new products since 1 joined Rosenergoatom.

That’s fantastic. So, what qualifications do you have?

I have an engineering degree from the Moscow Power Engineering
Institute.

Great. So, Olga, let’s talk a little about your future intentions.
Are you planning to invent anything else in the near future?
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Vera: Yes, I am. In fact, I'll be working on a new type ofisensors for
power stations.

Olga: I see. And after that? What are your long-term plans for your
career?

Vera: Ah, who knows? I'll continue working here for several years,
I hope. Then I may start my own design company.

Olga: Well Olga, it’s been very interesting talking to you. And good
luck with your career.

Vera: Thanks very much.

Unit 2

Grammar. Tense System. Passive Voice
Text. Electric Ficlds
Word building. Verb Suffixes

GRAMMAR

Tense System. Passive Voice

Simple Continuous Perfect

am am

. . . have/has +
s + V. + + V.
£ is Ve is being + Vg + been + Vg
i are are
=]
A

1t is published. It is being published. It has been published.

was was

+ Ve + being + Ved had + been + Vg
z were were
A
It was published. [twas being pub- 1t had been published.

lished.
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will + be + Vg will +have +

g o +been + Vg
E It will be pub- It will have been
lished. published.
]
e=!
s should/would + be + Veq
'é 5 It was said that the lecture on Physics would be delivered next
2 Monday.
=

See Grammar Module

Ex. 1 Translate the following sentences.

1. It was found that a large force was required to start the motion.
2. This scientist will be much spoken about. 3. Many difficulties are
often met with when you begin a new scientific project. 4. This device
could not be relied on because it was not accurate enough. 5. Gold has
been known since carliest times and has always been valuable.
6. Through training, you will be taught many special subjects. 7. The growth
of industry in the Urals is paid much attention to. 8. For a long time,
Mars has been studied by astronomers. 9. If a given amount of energy
is put into a machine, that very amount will be developed.
10. The electron was discovered more than 100 years ago but has never
been seen. 11. The properties of iron are greatly affected by other sub-
stances. 12. We were sure that the new method would give good re-
sults. 13. In the seventeenth century, Europeans began to study Greek
and Islamic texts which had been forgotten about. 14. The results of
the experiments will be published. 15. New experimental equipment is
being used in our laboratory.

Ex. 2 Express the same idea in passive.

1. The students are carrying out a very interesting experiment.
2. Our teacher has not given us a new task yet. 3. The students of our
group will take an exam in English next week. 4. Nobody will give

24



him such a book. 5. By the end ofithe year, the scientists had already
obtained much information about the new material. 6. The teacher has
found many mistakes in my report. 7. This professor is delivering a
lecture to first-year students at the moment. 8. They were demonstrating a
new device at that time yesterday. 9. The teacher sent for a laboratory
assistant. 10. Did you know what data the teacher had given the stu-
dents? 11. They have not discussed all the tasks yet. 12. Did they offer
him a good job? 13. They are building a station not far from our
university. 14. I am sure the students ofi our group will pass the exam with
excellent marks. 15. Do students attend all lectures on Mathematics?

Ex. 3 Complete the sentences with the correct form of the verbs in
brackets.

1. Atoms (make up, are made up) ofi many fundamental particles.
2. The new phenomenon (has much written, has been much written)
about lately. 3. The new material (will make, will be made) this device
very small but quite reliable. 4. Further human progress (directly con-
nects, is directly connected) with scientific and technological progress.
5. At present scientists (are working, are being worked) on the theory
of interaction of all the global atmospheric and oceanic processes.
6. Before Newton no one could explain why the planets (were moved,
moved) around the Sun. 7. By that time, space flight (will become, will
have become) quite usual. 8. These devices (had brought, had been
brought) to the laboratory before I returned from St. Petersburg. 9. In spite
ofimany experiments no good results (have been obtained, were obtained)
yet. 10. A course ofi lectures (will deliver, will be delivered) on the
subject next year. 11. His experiment (is still discussing, is still being
discussed). 12. The engineer (was made, made) us test the device
before the experiment.

VOCABULARY

1. Require [ri'kwaia] (v.) — TpeGOBaTh, HYKIATHCS
Nuclear power requires low-enriched uranium as fuel.
2. Separate (v.) — OTACIATH, Pa3ACIiTh

They have just separated these two liquids.
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3. Conductor (n.) — mpoBOIHHUK

Silver is the best conductor.

4. Electric field — anexrpuucckoe mose

Electrically charged particles form an electric field.

5. Voltage (n.) — HanpsxeHHS

The voltage must be controlled before the experiment.

6. Current (n.) — TOK

Where is the current used?

7. Resistance (.) — CONpOTHBICHKE

What metal has the least resistance?

8. Path (n.)— nyTh, BETBB

The current always follows the path (or paths) of the least re-
sistance.

9. Circuit ['s3:kit] (#.) — uenb, KOHTYp ICKTPHUCCKOH LICIIH.
An electric circuit is a path through which an electric current
flows.

10. Particle (n.) — qvactuma

The electron is an elementary particle with a negative electric
charge.

11. Matter (n.) — marepus

All matter is made up of very small particles called molecules.
12. Relative (adj.) — oTHOCHUTEIbHBIIH

Einstein certainly did not say that everything is relative.

13. Substance (n.) — BemecTBO

Many useful substances are produced from coal.

14. In terms of — ¢ TouxH 3peHus

There is little change in terms of results.

15. Lines of the field — cunoBsic nuHUN

Lines of the field were thought out by Michael Faraday.

16. Indicate (v.) — yka3piBaTh

The parameters of the device are indicated in the book.

17. Amount (of) (n.) — BemuuHHA, KOJUIESCTBO (YETO-THOO)

A large amount of work was done by the students.

18. Quantity (n.) — KOU4IECTBO

Huge quantities of oil were found in the sea.
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19. Motion (n.) — ABUKEHUE

Newton published his laws of motion in 1687.

20. Oppose (v.) — oxa3bIBaTh COMPOTUBICHHE

What force opposes the motion of an object?

21. Equal (adj.) — paBHbrii

Let’s divide the sheet of paper into two equal parts.

22. Connect (v.) — COCAMHSITD, CBA3BIBATD, OOBEAUHATD

Heat and temperature are closely connected.

23. Continuous current — MOCTOSHHBIN TOK

The name of Volta is closely connected with the term “continuous
current”.

24. Add (v.) — nobaButh

Your own information can be easily added.

25. Directly proportional [d(a)i'rektli] — mpsmo npomnopimo-
HaJIBHBIM

In a circuit with constant resistance, the current will be directly
proportional to the voltage.

READING

Electric Fields

Whenever an electric voltage exists between two separated con-
ductors, an electric field is present within the space between those con-
ductors. In physics, we study the interactions of voltage, current, and
resistance as they refer to circuits, which are conductive paths through
which electrons may travel. It is thought that the concept of a “field” is
somewhat abstract. At least with electric current, it isn’t too difficult to
envision tiny particles called electrons moving between the nuclei of
atoms within a conductor, but a “field” doesn’t even have mass, and
need not exist within matter at all.

Despite its abstract nature, almost every one of us has practical
experience with fields, at least in the form of magnets. Have you ever
played with a pair of magnets and noticed how they attract or repel
cach other on the basis of their relative orientation? Undoubtedly, there
is a force between a pair of magnets. It has no mass, no colour, no
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odour, and ifnot for the physical force exerted on the magnets themselves,
it would be absolutely insensible to our bodies. Physicists describe the
interaction of magnets in terms of magnetic fields in the space between
them. Ifiiron filings are placed near a magnet, they orient themselves along
the lines of'the field, visually indicating its presence.

Fields have two measures: a field force and a field flux. The
field force is the amount of “push” that a ficld exerts over a certain
distance. The field flux is the total quantity, or effect, of the field
through space. Field force and flux are roughly analogous to voltage
(“push”) and current (flow) through a conductor, respectively, although
field flux can exist in totally empty space (without the motion of parti-
cles such as electrons) whereas current can only take place where there
are free electrons. Field flux can be opposed in space, just as the flow
of electrons can be opposed by resistance. The amount of field flux
that will develop in space is proportional to the amount of applied field
force, divided by the amount of opposition to flux. Just as the type of
conducting material dictates that the conductor’s specific resistance to
electric current, the type of insulating material which separates two
conductors dictates the specific opposition to field flux.

Nommally, electrons cannot enter a conductor unless there is a
path for an equal amount of electrons ready to leave this path. This is
why conductors must be connected together in a circuit and form a
continuous current. However extra electrons can be “added” to a con-
ductor without any path if an electric field is allowed to develop in
space relative to another conductor. The number of extra free electrons
which are added to the conductor (or free clectrons which are taken
away) is directly proportional to the amount of field flux between the
two conductors.

Notes to the Text

basic electronics — OCHOBBI JICKTPOHHKU
to envision — MPeACTaBIATh CCOS

to exert — BAUATH, OKA3bIBATh BIUAHUE
insensible — He3aMeTHBIN, HEOIY TUMBIH
filings — MeTanmuUeCKHE OMIITKN
visually — HarmsiaHO
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field force — cuna (HAMPSKEHHOCTH) TTOJIS

field flux — noTok BeKkTOpa HANPSLKEHHOCTH MO
the amount of “push” — BeuuMHA TONUKA WK TITH
10 exit — BBIXOAUTh, MOKHIATh

extra electrons — H3OBITOYHBIC ICKTPOHEI

Ex. 4 Answer the questions.

1. What interactions referring to circuits are studied in physics?
2. What is an electric circuit? 3. Why do they say that the concept of a
“field” is somewhat abstract? 4. What types of fields do you know?
5. What makes the physical force exerted on the magnets themselves
sensible to our bodies? 6. In what way does a pair of magnets act on
cach other? 7. Where do the magnetic fields of a pair of magnets inter-
act? 8. How do iron filings behave when they are placed near a mag-
net? 9. Give a definition of the field force. 10. What terms are analo-
gous to “push” and “flow”? 11. What is the flow of electrons opposed
by? 12. How are the amount of field flux that develops in space and the
amount of applied field force related? 13. What is directly proportional
to the amount of field flux between the two conductors?

Ex. 5 Translate the following sentences paying attention to the vo-
cabulary of the unit.

1. It is known that water is a good conductor of electricity. 2. Most batter-
ies which are used in households have a voltage of 1.5 volts. 3. All sub-
stances differ greatly in the ease with which the current can pass
through them. 4. The longer is the conductor, the greater is its re-
sistance to the current flow. 5. An electric circuit is a closed path in
which electrons move and produce an electric current. 6. When the
parts of the atom are examined, there can be found tiny particles with
positive and negative electrical charges. 7. Wood, water, iron, and pa-
per are some examples of matter. 8. Matter produces no electrical ef-
fects when it has equal amounts of both charges. 9. The proton is a rel-
atively heavy positive particle. It has exactly the same quantity of elec-
trical charge as the electron although its sign is opposite. 10. The nega-
tive particles are relatively light in weight and in constant motion.
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11. The continuous current is an electric current in which the electrons
flow in one direction, but may vary with time. 12. In the circuit, all
electrical devices were connected so that the current flowed from one
device to another.

Ex. 6
a. Match the words with their definitions.
a) a kind of action that occurs as two or
more objects have an effect upon one

1) interaction another

2) force field b) amap of a force over a specific space
(in physics) ¢) avery small piece of something

3) particle d) aquantity of something such as time,

4) amount money, or a substance

5) circuit ¢) aclosed circle that an electric current

6) conductor travels

f) something that allows electricity or heat
to travel along it or through it

b. Translate the:following international words used in the unit.
Electric, conductor, concept, abstract (adj.), electron, atom, mass, in
the form of, magnet, a pair of, orientation, physical, absolutely, to ori-
ent, line, analogous, proportional, opposition, material, to dictate, type
(n.), normally, extra, molecule, parameter, instruction, temperature,
constant (adj.), practical, structure.

¢. Match the words or expressions with their translation.

1) justas a) BCSKHIA pa3

2)  whereas b) ecsau Obl He

3)  respectively €) HWMCHHO TIO3TOMY

4) atall d) HecMmoTps Ha TO, UTO
5) atleast €) OIHAKO

6) however f) o kpatineit mepe

7)  despite g) COBCEM, COBEPIICHHO
8)  thisis why h) cootBeTCTBEHHO

9) ifnot for 1) TOrJAa Kak

10) whenever J) TOYHO TaK K¢, KaK
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Ex. 7 Combine the following words.

1) basic

2) conductive
3) tiny

4) abstract

5) physical

6) absolutely

7) total

8) empty

9) conducting
10) equal

a) force

b) nature

¢) space

d) path

¢) insensible
f) quantity
g) particle

h) amount

1) material

1) clectronics

Ex. 8 Match the words with the same meaning.

1) amount a) additional

2) tiny b) branch

3) insensible ¢) couple

4) space d) evidently

5) motion ¢) very small

6) despite f) movement

7) undoubtedly g) quantity

8) pair h) in spite of

9) path (in physics) 1)  very slight

10) extra J) room
LANGUAGE STUDY

Verb Formation from Nouns or Adjectives
cydbdurc JHAYCHHUE npuMep

(CYLIECTBUTEILHOE WU
MPHUIATATEIBHOE +)
—ify/—fy/—(i)ate

MpeBpaIaTh B TO, HA
YTO YKA3bIBAET OCHOBA

mode — to modify
local — to locate
vaccine — to vaccinate
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Ex. 9 Form verbs from the following nouns or adjectives.
Origin, beauty, mode, simple, class, different, false, décor, active,
regular, pure, clarity, motive.

Ex. 10 Complete the following sentences with the verbs derived
from the word in brackets (nouns or adjectives). Make all neces-
sary changes.

1. All files are marked with the date and time they were last (mode).
2. It has been found that houseplants help (pure) the air. 3. A com-
puter system (regular) production. 4. This business will not only
employ a great many people but it also (beauty) the town. 5. We are
going (decor) the hall next week. 6. He tried (simple) the story for
younger people. 7. This device is used (regular) the speed at which
the machine operates. 8. The process (active) by sunlight.
9. The method (origin) by an Italian engineer. 10. The report aims
(clarity) how these conclusions were reached. 11. What (different)
these two periods of history? 12. The file was changed (false) the
data. 13. A good teacher has to be able (motive) her students.
14. When we moved in, the house already (decor).

Translation Difficulties

Ex. 11 Translate the sentences. Pay attention to the construction
both... and.

1. Many changes have been caused by electricity both inside and
outside our homes. 2. Both Lomonosov and professor Rihman
studied atmospheric electricity. 3. Electricity is used both in indus-
try and in everyday life. 4. When a magnet is divided into two parts,
cach ofithe two new magnets has both a north pole and a south pole.
5. The students ofi our group speak both English and German.
6. Many Russian scientists carry out experimental work both in
physics and chemistry. 7. We will both read and translate the text.
8. There are differences between the two materials both in their
technology and in their physical properties. 9. Heat produces effects
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both in plant and in animal life. 10. Faraday discovered a way both
to make electricity and to make use of it. 11. People have greatly
affected nature, both positively and negatively. 12. Both Newton
and Einstein believed that light was made of particles. 13. They
bought a car both comfortable and economical. 14. Programs on both
radio and television are classified into several different categories.
15. The device can both receive and send a message.

SPEAKING

Discuss with your partner what an electric field is, what its basic
properties are. Remember to use some of your own ideas, to explain
things clearly, to consider your partner’s opinion. Say what you think
and find out if your partner agrees or disagrees with you.
Talk about:

— practical experience people may have with fields;

— a field force and a field flux;

— conducting and insulating materials.

Helpful phrases:
To begin with, I would suggest... Don’t you also think ...?
Would you go along with that? That’s absolutely right.
No, I rather think that. .. May I just break in there?
Well, you certainly have a point, but... ~ What about... ?

Ex. 12 Read the following dialogue. Try to act out a similar dialogue

with your partner.

Teacher: I know you are all science students — some of you are study-
ing Informatics, others are studying Physics or Maths, so you
might be surprised when I tell you today we are going to dis-
cuss ancient philosophers.

Student: Why? Did they contribute to science?

Teacher: Yes, they definitely did. A few thousand years ago, philoso-
phers were also scientists, and scientists were also philoso-
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phers! Let’s look at the Greeks, for example. Has anyone
here heard of Thales?

Student: [ have. Wasn’t he the first ever western philosopher?

Teacher: That’s right, he was. He was one of the Seven Wise Men
of Greece. He believed that everything in nature was
composed of one basic substance, water. Now, we all
know this isn’t true, but do you know why Thales” idea
was so important?

Student: No.

Teacher: Well, before Thales, ancient people had used mythology
to explain the world around them. For example, they
thought that Zeus — the father of the gods — was respon-
sible for thunder because they didn’t know about elec-
tricity. So, Thales” idea was very important because of
his scientific approach — he tried to explain the world in
scientific terms, and not by relying on mythology.

Student: Didn’t one of the Greek thinkers come up with an idea
that was similar to the conservation of mass?

Teacher: Yes. That was Anaxagoras. The Greeks were very inter-
ested in ‘substances’ and what things were made
of. Thales, as I said, believed everything was composed
of water. Anaxagoras stated that there were many dif-
ferent elements, which he called ‘seeds’, and each had
unique qualities. He also said that these particles had
existed forever and that everything was a mix of these
pre-existing particles, so that nothing could come into
being, and nothing could be destroyed — it just changed
form.

Student: And he came up with this idea two and a half thousand
years ago?

Teacher: Yes, he did.
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Unit 3

Grammar. Modal verbs and their equivalents
Passive Infinitive

Text. Capacitors

Word building. Noun Suffixes

GRAMMAR
Modal verbs
MopabHbI
. 3HaueHue Mpumep
TJ1aroJt
We must stop at a red trdffic light. —
HEOOXOTUMOCTD, P iffic lig
Heo0OxoaumMo 0CTaHOBHTBCA HA
00513aHHOCTb "
KpacHBIii CBET cBeTO(OpA.
must
BBICOKAS BEpOAT-  You must be very tired. You didn’t
HOCTb / yBepeH-  sleep well. — Bbl, JOIDKHO OBITS,
HOCTb VCTaJNH: BBI IUIOXO CIAJIH.
You must not smoke here. — 31ech
must not 3aIpeT
HENb34 (3aIpPEIECHO) KYPHUTB.
CIIOCOOHOCTD UTO- _
Lcan swim. — 5] ymero (MOTY) IJ1aBaTh.
aubo AeaTh
can
1t can be difficult. — 310 MOXKET
BO3MOXXKHOCTB
OBITH TPYAHO.
You can’tplay computer games for
. as long asyou like. — Byl HE MO>Ke-
can’t OTKa3, 3ampeT
TEC UIPaTh B KOMITBIOTCPHBIC HTPbI
CTOJIBKO, CKOJIBKO XOTHTE.
It was so noisy that we could not
CIIOCOOHOCTD UTO-
hear the speaker. — bputo TaK My M-
THOO ACTATh B PO-
LLTOM HO, YTO MbI HE CJIBIIIAIN (HE MOTJIH
could CIBIIIATH) OpaToOpa.

BCKITUBAS POCHOA

Excuse me, could you help me? —
[IpocTure, He MorH OB1 BBI MHC
TOMOYb?
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It could snow soon! — Cxopo MOXeET

BO3BMOKHOCTh .
MOMTH CHET.
May I make a suggestion? — Mox-
Pa3PCIICHIC HO BBICKA3aTh ?
TPSIMOI0KCHHAC?
may
BO3MOJXKHOCTb, Be-  1he door may be closed. — [Isepb
POATHOCTB MOJKET OBITh 3aKPHITA.
/ r 2 _
O —— Might I borrow your pen, please:
Mox#o B3Th Banry pyuxy?
might HCYBCPCHHOC TIDCA= 7, might leave for London next
MOJIOYKCHHE, HE-
month. — Bo3MOKHO, MBI TIOCICM B
GouTbmas BeposIT- JIOHIOH B CIIEAYFOIIEM MECSIE
HOCTb Y ’
hould (cnenyer) You should study more. — Bam cre-
shou PEKOMEHAALHS JyeT OOJIBIIC 3aHUMATHCSL.
Equivalents of Modal Verbs
Mopas- - o pa
Hblif raa- — 3HaueHHe Present Past Future
roJ
be able CTIOCOOHOCTH can, could will be able
can (t0) yTo-THOO AC-  am/is/are  was/were (10)
JaTh able (to) able (to)
may. was/were
ma be al- aspemerne ATVISAIC oy ved  Willbe
y lowed (to) pasp allowed allowed(to)
(to)
(to)
have to OBITH JOJDKHBIM  have/has had (to) will have
must (BBIHYYKICHHbIM) (to) (to)
OBITh TOJDKHBIM ~ am/is/are  was/were
be to -
(1o n1axy) (to) (to)

Ex. 1

See Grammar Module

a. Translate the following sentences with modal verbs.
1. The sound might come from an unknown source. 2. The students
could observe how the volume of a given mass of gas decreased as the
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temperature decreased. 3. Students shouldn’t be allowed to use
phones in the classroom. 4. Some people may have strong shocks
from the electric wires in their houses. 5. You should always check
the oil in your car before you go on a long trip. 6. The oceans can
slowly release heat for many months or years. 7. We must establish
new methods that will be practical and more reliable. 8. The flow of
electricity through a wire may be compared to the flow of water
through a pipe. 9. “Should I apologize to him?” “Yes, I think you
should.” 10. You needn’t worry. I’'m not going to tell it to anyone.
11. We must work hard to reduce the weight of the device.

b. Translate the following sentences with equivalents of modal verbs.

1. He had to work hard to maintain his company’s reputation.
2. We think we will be able to maintain prices at this level for several
months more. 3. It’s already 3 o’clock. We will have to hurry up!
4. New equipment will be able to store and release heat at tempera-
tures below zero. 5. The laboratory head is to provide proper condi-
tions for experimentation. 6. The students will not be allowed to enter
the laboratory without a special uniform. 7. They hoped that they
would be able to pass the exam successfully. 8. You are not allowed
to carry on any experiments without a laboratory assistant.
9. The method will be used to deal with the problem which is to be
solved. 10. You have to establish a plan for future research.

Ex. 2 Change the following sentences into Future Simple using
equivalents of modal verbs if necessary.

Example: 1 must do it as soon as possible. — [ will have to do it as soon
as possible.

1. You may see your friend at the hospital in a few days. 2. People
must establish long-term peace and stability. 3. We could not attach a
small microphone to the device. 4. We must maintain high standards.
5. May I enter the laboratory? 6. You can’t carry out the experiment
without a good conductor. 7. You may use a dictionary at your English
exam. 8. We can store the data on a hard or a flash disk. 9. No one is
allowed to smoke in any part of the building. 10. A reader may borrow
up to six books at any one time.
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Ex. 3 Choose the proper modal verb or its equivalent.

1.
2.
3.

ook

A S o)

HeoOxoauMo notyuuth — (must, be allowed, may) be obtained;
JOJIKEH OyAeT BKiIouaTh — (is to, can, may) include;

OwTh B cocrosiann Hauate — (have to, be able to, be allowed
to) start;

HEIb3d OXJIAZKIAT — (can’t, needn’t, be not able to) be cooled down;
MOYKHO HCIIONIB30BaTh 3TOT Merod — this method (must, can,
may) be used;

mosxkabl BeTpeTutbes B 12 — (have to, may, be to) meet at 12;
caenyer ouenuts — (should, may, need) estimate;

HE HY>KHO Mpou3BoaAuTh — (may not, needn’t, should not) produce;
ObITh B COCTOSIHHUHU padoTaTh B Takux vcioBusax — (have to, be
able to, be allowed to) work under such conditions;

. 00s13aH BeIOIHUTE BoBpeMs — (have to, is to, is able to) fulfil

In time.

Ex. 4 Express the same idea in the passive.

1. Government should reduce unemployment in the country. 2. In this
device, we must use almost colorless glass. 3. You must improve the
method. 4. Sometimes heat is a waste of useful energy, so one must cut
it down. 5. You can open the garage door only with the help ofi this
device. 6. You may start work at once. 7. The committee might choose
Petrov’s plan. 8. Now we can decrease the temperature to -20 °C.
9. You should make the gap between the two details smaller. 10. You
must return books to the library on time.

VOCABULARY

1. Capacitor [ka'pasita]( n.) — koHACHCATOP
The capacitor is a device that collects and stores electricity.
2. Plate (n.) — mactuna, aHOxA
The plates (glass or copper) must be carefully designed to mini-
mize temperature.
3. Circular ['s3:kjula] (adj.) — xpyrasiii, KpyroBoi
The house looks circular, but it isn’t a perfect circle.
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4. Flexible (ud).) — rubkuit

Rubber is a flexible substance.

5. Value (n.) — BeauuuHa, 3HAMCHUS

The value must be less than 3600 seconds.

6. Gap (n.) — 3a30p, IPOMEKYTOK

Mind the gap, please.

7. Wire (n.) — npoBoOA, TPOBOAHUK

When large currents pass through a wire, it becomes hot.

8. Attach to (v.) — mpuKpeILISATh K YeMy-TH100

You must attach this label to your suitcase.

9. Develop (v.) — pa3pabaTriBaTh, pa3BUBaTH

Franklin developed a new theory of electricity.

10.Establish (v.) — yctanoBuTB(Cs1), OCHOBBIBATH

Can you establish the connection?

11.Represent (v.) — npeACTaBIATH

He represented our research group at the symposium.

12.Store (v.) — XpaHUTB, COXPAHATb

A computer can store information.

13. Accumulate (v.) — HakarIUBaTh

Such batteries can accumulate a large amount of energy.

14 Resistor (n.) — pe3uCTOp, COMPOTHBICHNE

We know that the resistor is a device with high resistance.

15 Potential difference — pazHocTs HOTCHIMAIOB

In a battery, the potential difference is maintained by chemical action.
16.Increase (v.) — yBeauuuBaTh(cs)

The population increased greatly in the first half of the century.
17 Decrease (v.) — cHmkath(Cst), YMEHBIIATH(CS)

We will have to decrease the number of charges.

18.Supply(v.) — noaaBaTh, MOCTABIATH

To make an electric current flow continuously along a wire, a con-
tinuous supply of electrons must be available.

19.Source (n.) — ucToUHUK

The sun is perhaps the cheapest energy source which we have.
20.Result in (v.) — npuBOAUTH K YeMy-THO0, UIMETh YTO-THOO B Pe-
3yJIbTaTe

Icy roads that day resulted in a lot of car accidents.
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READING

Capacitors

The capacitor is a device that collects and stores electricity.
There are many different styles of capacitor construction and each
construction suits particular purposes. For very small capacitors,
two circular plates with insulating material between them will be
sufficient. For larger capacitors, the “plates” may be strips of metal
foil, placed around a flexible insulating medium and rolled up for
compactness.

The schematic symbol for a capacitor is quite simple, it repre-
sents short, parallel lines separated by a gap. Wires are attached to
the respective plates for connection to other components. When a
voltage is applied across the two plates of a capacitor, a concentrated
field flux is created between them and a significant difference of
free clectrons (a charge) is allowed to develop between the two
plates.

As the electric field is established by the applied voltage, extra
free electrons are forced to collect on the negative conductor, while
free electrons are taken from the positive conductor. This differen-
tial charge equals to a storage of energy in the capacitor and repre-
sents the potential charge of the clectrons between the two plates.
The greater the difference of electrons on opposing plates of a
capacitor, the greater the field flux, and the greater the “charge”
of energy the capacitor will store.

Because capacitors store the potential energy of accumulated
electrons in the form of an electric ficld, they behave quite differ-
rently than in a circuit. A capacitor’s ability to store energy as a
function of voltage (potential difference between the two contacts)
results in a tendency that tries to maintain voltage at a constant
level. In other words, capacitors tend to resist changes in voltage.
When the voltage across a capacitor is increased or decreased, the
capacitor is drawing current from or supplying current to the source
of the voltage change, in opposition to the change.
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If it is necessary to store more energy in a capacitor, the volt-
age across it must be increased. This means that more electrons
must be added to the (—) plate and more taken away from the (+)
plate, and a current flows in that direction. Conversely, to release
energy from a capacitor, the voltage across it must be decreased.
This means some of the excess electrons on the (—) plate must be
returned to the (+) plate, and a current flows in the other direction.

When the voltage across a capacitor is increased, it draws
current from the rest of the circuit and acts as a power load. In this
condition, the capacitor is charging because its clectric field is
storing an increasing amount of energy.

Notes to the Text

foil — domsra

insulating medium (pl. media) — uzoaupyromas cpeaa
strip — moJiocKa

power load — cuoBas (3ICKTPUUECKAs) HATPY3Ka

Ex. 5 Answer the questions.

1. What is the function of the capacitor? 2. How many styles of ca-
pacitor construction are there? 3. How many plates can be sufficient
for very small capacitors? 4. What may the “plates” for larger
capacitors look like? 5. What does the schematic symbol for a ca-
pacitor look like? 6. What happens when a voltage is applied across
the two plates of a capacitor? 7. When are e¢lectrons forced to col-
lect on the negative conductor? 8. What is the relationship between
the difference of electrons on opposing plates of a capacitor and the
capacity of a capacitor? 9. What happens when the voltage across a
capacitor is increased or decreased? 10. What must you do if you
are to release energy from a capacitor?

Ex. 6 Translate the following sentences paying attention to the vo-
cabulary of the unit.

1. The 101* element of the periodic table of elements is mendelevium
which was named after Mendeleyev. 2. Experiments showed that some
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metals increased in weight when they were burned. 3. Who established
the relation between current and resistance? 4. Soon a new compact
source of electricity will be developed. 5. Use this cable if you must
connect the printer to the computer. 6. It is difficult and unreliable to
supply electricity in mountainous arcas of the country. 7. Two parallel
plates are placed at a distance of 2 mm apart. 8. As information was
accumulated, it became possible to plan experiments. 9. The wire has
to be flexible enough to go around the comers of the room.
10. By 1881, the population of Ireland had decreased to 5.2 million.
11. The potential difference causes electricity to flow from one point to
the other. 12. The client software can be stored on one central computer
that is connected to the network. 13. Nanotechnology may result in
great changes in many economic sectors from medicine to energy.
14. The ability of a capacitor to store energy in the form of an electric
field is called capacitance. 15. If K equals 3, what is the value of X?

Ex. 7
a. Match the words with their definitions.

a)to explain something more clearly

b)in opposite way

¢)to use the good things in a situation

d)the physical situation that someone or
something is in and affected by something

¢)a relationship when one value directly
influences another

f) in a way that is against someone or
something

1) in other words

2) conversely

3) to take advantage (of)
4) under such condition
5) directly proportional
6) in opposition (to)

b. Translate the:following international words used in the unit.

Extra, electron, proportional, component, phenomenon (p/. phenome-
na), style, construction, metal (adj.), compactness, schematic, symbol,
parallel, line, energy, potential, to accumulate, form (7.), resistor, func-
tion, contact, tendency, level, opposition, electric.
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Ex. 8 Make up thepairs of words.

1) directly a)
2)  field b)
3)  metal )
4)  capacitor d)
5)  particular e)
6)  potential )
7)  excess g)
8)  schematic h)
9)  applied 1)
10) electric n

voltage
symbol
purpose
proportional
plate

flux

field
clectron
difference
construction

Ex. 9 Match the words with the opposite meaning.

1) directly a) negligible

2) free (electrons) b) normal, usual

3) conductive ¢) positive

4) close (ad)) d) decrease

5) particular ¢) bound

6) across f) inversely

7) significant g) insulating

8) negative h) remote, distant

9) ability 1) along

10) increase 1) inability

LANGUAGE STUDY
Noun Formation from Verbs
cypdpurc 3HaYeHHe npumep
(rmaromt) JCUCTBHE, COCTOS- to revolve — a revolution
—tion/— sion HHC WIH PE3yIbTaT [0 COmpress — COmpression
fo drive — a driver
(raaroa+) JHULIO WA MEXa-
—er/-or/-ent/  HU3M, MPOU3BOAS- o act —an aclor
R to study — a student
—ant N ICHCTBHE
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Ex. 10

a. Form the nouns from the following verbs and translate them.
To construct, to research, to expose, to attract, to alter, to define, to
demonstrate, to rub, to manifest, to exchange, to associate, to sup-
pose, to imagine, to confuse, to study.

b. Form the verbs from the following nouns and translate them.
Correspondent, translator, examination, speaker, consultant, spe-
cialization, organization, dictator, assistant, conclusion, walker,
presentation, celebration.

Ex. 11 Form the nouns from the words in brackets to complete the
sentences. Make all necessary changes.

1. My final (to exam) will take place in June. 2. This report came
directly from our New York (to correspond). 3. You should buy
new (to speak) for your stereo system. 4. Unlike acid rain, global
warming has no visible (to manifest). 5. We have two bright (to
study) in our group, but the rest are average. 6. Some (to alter) to
our original plans might be necessary. 7. Qur laboratory (to assist)
will show you around the factory. 8. You might know about his
close (to associate) with the Green Party. 9. The pyramids are a living
monument to the skill ofitheir (to build). 10. The messages from our
(to account) were about our premiums.

Translation Difficulties

Ex. 12 Translate the sentences. Pay attention to the nouns the
former, the latter.

1. Of the two possibilities, the former is more preferable. 2. Both
the values seemed correct, but I preferred to choose the latter.
3. Electric cars are easier to start than gasoline-powered ones. But
the latter are still faster. 4. If you heat ice, water can be produced.
The latter could be divided into hydrogen and oxygen. 5. Atomic
energy is replacing the present sources of energy, the latter will find
various new applications. 6. Among fuels one can mention coal and
uranium, the latter is used in nuclear reactors. 7. The unit of heat is
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called a joule or a calorie, the latter may come from the Latin
word which means heat. 8. There are two kinds of current: dynam-
ic current and static current. The former changes its direction, the
latter does not. 9. We were given a book on Russian history and a
book on Physics. The former is an old one and the latter is rather
new. 10. We have to present a report on English grammar and a
report on Mechanics. The former must be in English and the latter —
in Russian.

SPEAKING

Discuss with your partner what a capacitor is. Remember fo use some
df your own ideas, to explain things clearly, to consider your partner’s
opinion. Say what you think and find out if your partner agrees or dis-
agrees with you.
Talk about:

— the application of capacitors;

— the styles of capacitor construction;

— the schematic symbol for a capacitor, etc.

Helpful phrases:
To begin with, I would suggest... Don’t you also think ...?
Would you go along with that? That’s absolutely right.
No, I rather think that... May I just break in there?

Well, you certainly have a point, but...  What about... ?

Ex. 13 Read the following dialogue. Try to act out a similar dialogue

with your partner.

Student: Could you help me with the photoelectric effect, please? 1
can’t seem to grasp it.

Teacher: Yes, it can be confusing. Well, experiments have shown that
when light shines on a metal surface, the surface releases
clectrons.

Student: Yes. That’s the easy part!

45



Teacher:

OK ...What could be the reason for that?

Student: I'm afraid I don’t know.

Teacher:
Student:
Teacher:

Student:
Teacher:

Student:
Teacher:

Student:

Teacher:

Well, let me ask you this: What is light made up of?

I’'m not sure. Waves? Particles?

All right, we’ll go back to that later, but for now let’s say
light is made up of waves... and those waves have energy.
So when a wave of light hits an electron in an atom in the
metal, that energy can knock the electron out of its atom.
Is that clear?

Yes, but what about particles?

The truth is we don’t really know for sure one way or the
other. Isaac Newton thought of light as a particle. Then in
1805, an experiment was conducted which indicated that
light was a wave. However, in the early 20th century,
some physicists, including Einstein, began to think again
of light as a particle.

Particle ... wave ... particle ... no wonder I’'m confused!
Hold on, there’s more. Einstein believed that experiments
with the photoelectric effect could prove whether light
consists of particles or waves.

But whether light is made up of waves or particles,
wouldn’t the photoelectric effect still happen? I mean,
the light would still have the energy to knock electrons
out, whether that energy came from particles or waves.
That’s true, but science is about finding out the truth in
the world, so it did matter which of the two it was. And
someone did do the experiment Einstein suggested.

Student: What happened?

Teacher:

It was found that all of the results agreed exactly with
Einstein’s predictions, not with the wave theory. In fact,
did you know Einstein won the Nobel Prize for the pho-
toelectric effect, not for his more famous theory of rela-
tivity?

Student: Wow! I didn’t know that. So, light is made up of particles.
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Module 2. Electrical Engineering

Unit 4

Grammar. Participle I Forms and Functions
Text. Ohm’s Law — How Voltage, Current, and Resistance Relate
Word building. Noun Suffixes

GRAMMAR

Present Indefinite and Perfect Participle

Participle I Perfect Participle
simultaneousness priority
(0IHOBPEMEHHOCTH) (TpeniecTBOBaHUE)
2
< writing having written
<
2]
2 . . . .
2 being written having been written
A

See Grammar Module

Ex. 1 Translate the following sentences with Participle I.

1. The article written will be sent to the supervisor in a few days.
2. The electric current is the charge flowing through the cross-section
of the wire per second. 3. I'm having some difficulties connecting to
Wi-Fi here. 4. Having been weighed inaccurately, the substance could
not be used in the analysis. 5. Now everything depends on the proportion
of the substances being investigated. 6. You can see a graph showing
the dependence of pressure on temperature. 7. Phenomena occurring
during thunderstorms are thoroughly investigated. 8. Being invited too
late, Smirnov could not go to the conference. 9. Having carried out the
measurements, the students made all necessary calculations.
10. Having been heated for half an hour, the liquid began to boil.
11. Having finished his report, the young scientist waited for questions.
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12. They are having a very important meeting at the conference hall.
13. The quantity of the flowing electricity is directly proportional to
the amount of material transformed at the ¢lectrodes. 14. The investi-
gators were watching the moving particles. 15. We are going to study
mechanisms based on photosynthesis.

Ex. 2 Choose the proper form of Participle 1.

1. The students took a (having conducted, conducting) wire and made a
coil of several turns out from it. 2. (Having been tested, being tested) at
the manufacturing plant, the turbine will be sent to the power station.
3. The speaker (having mentioned, mentioned) the problem has been
already working on it for some years. 4. Different forms of the magnet-
ic circuits can be employed (depending, having depended) on the char-
acteristics of the material used. 5. (Having lost, losing) some of its
electrons, the atom becomes positively charged. 6. Many electrical de-
vices (having served, being served) mankind for so many years now.
7. (Increasing, having increased) the voltage across a resistor, we in-
crease the current which flows through the resistor. 8. The properties
of the substances (using, being used) are not clearly understood yet.
9. (Having been invited, having invited) to the conference, the young
engineer went to Kazan. 10. Friction (having reduced, reducing) the
efficiency of machines is often undesirable.

Ex. 3 Joinpairs of sentences to make sentences with Participle 1. Use
a joining word if necessary.

1. The engineer was trying to improve the efficiency of the machine.
He was studying the properties of the fuel. 2. Radio and television have
already made great progress. They continue to find wider and wider
applications. 3. The students are carrying on their laboratory experi-
ments. They are studying the properties of different substances.
4. Rubber is a good insulator. It is often used in cables. 5. Pierre and
Marie Curie were experimenting in their laboratory. And they discov-
ered a new element — radium. 6. When you use a transformer you can
increase or decrease the voltage of the alternating current.
7. Resistance can be high or low. It depends on the type of circuit and
the material employed. 8. The scientists made a discovery. At that
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time, he was studying the gas near absolute zero. 9. First, the operator
examined the engine. Then he switched it on. 10. The scientists had
finished the research. Then they began to analyse the collected data.

VOCABULARY

1. Relate (v.) — uMeTh OTHOIIICHHE, OBITH CBI3AHHBIM

You should relate events to probable causes.

2. After the name of smb. — mo umeHu KOro-MUOO

Later, the continent was called America, after the name of the
explorer Amerigo Vespucci.

3. Refer (to) (v.) — uMCTH OTHOIIICHKE, KACATHC

These figures refer to the latest results ofiour experiment.

4. Pipe (n.) - tpyba

Passing water through pipes in the radiator in the room, we heat it.
5. Measure (., v.) — 1) mepa; 2) uamepsrsb

An inch is a measure ofilength. We can measure the energy that
food provides in calories.

6. Exist (v.) — cyImecTBoBaTh, HMETHCS B IPUPOL

Do you think the phenomenon really exists?

7. Particular (adj.) — ocobenHsIi, 0cOOBII

Most students choose one particular area for research.

8. Meaning (n.) — 3HAYCHHUE, CMBIC]

The same word may have several different meanings.

9. Degree (n.) — cTenicHb, VPOBEHB; TPayc

Each part ofi the system is able to operate with a certain degree of
freedom. Heat the oven up to 425 degrees.

10. Friction (n.) — TpeHue (pouece), CUia TPSHUS

Putting oil on both surfaces, we can reduce friction.

11. Properly (adv.) — nomxHbpIM 00pa3oM, Kak CJACAYET, MPABUIEHO
Make sure the door is properly closed.

12. For this reason — mo3Tomy, 1o 3T0H MPUIHHE

The bridge is unsafe and it is closed for this reason.

13. Meaningful (adj.) — 3HaIUTCIBHBIN, 3HAYUMBIHA, BAXKHBIH
Without new data, we cannot make a meaningful comparison of
the two systems.
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14. Quantify (v.) — onpeaensaTe KOMUIECTBO, U3MEPSTDH

It’s difficult to quantify how long it will take to finish the project.
15. In the form of — B BUze

Information is given into the computer in the form of instructions.
16. Equation (n.) — ypaBHCHHE

In the equation below, what is x?

17. Common (udj.) — oOmENPUHATHIH, 00U

Nowadays personal computers are as common in our homes as TV -sets.
18. Recognize (v.) — mpu3HaBathb

It is important to recognize how little we know about this disease.
19. Electromotive force — 3nekTpoaBIKyIIas CHIA
Electromotive force (e.m.f)) is the voltage at the terminals of the
source when there is no current in the circuit.

20. Express (v.) — n300pakaTs, CUMBOJIM3UPOBATh

Resistance is expressed using the capital letter R.

READING

Ohm’s Law — How Voltage, Current, and Resistance Relate

The first, and perhaps most important, relationship between cur-
rent, voltage, and resistance is Ohm’s Law, called after the name of its
discoverer. Georg Simon Ohm published his discovery in 1827.
An c¢lectric circuit is formed when a conductive path allows electric
charge to continuously move. This continuous movement of electric
charge through the conductors of a circuit is called a current, and it is
often referred to in terms of “flow,” just like we call the movement of a
flowing liquid through a pipe. The force making charge carriers “flow™
in a circuit is called voltage. Voltage is a specific measure of potential
energy that is always relative between two points.

Speaking of a certain amount of voltage in a circuit, we refer to
the measurement of how much potential energy exists and moves
charge carriers from one particular point in that circuit to another.
Without reference to two particular points, the term “voltage” has no
meaning.
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Current tends to move through the conductors with some degree
of friction, or opposition to motion more properly called resistance.
The amount of current in a circuit depends on the amount of voltage
and the amount of resistance in the circuit opposing current flow. Just
like the voltage, resistance is a quantity relative between two points.
For this reason, the quantities of voltage and resistance are often stated
as being “between” two points in a circuit. Having described their
quantities in the same way that we might quantify mass, temperature,
volume, length, or any other kind of physical quantity we will be able
to make meaningful statements about these quantities in circuits. For
mass, we might use the units of “kilogram” or “gram.”

Representing each quantity (electrical current, voltage, and
resistance) in an algebraic equation, we usually use its “symbol” in the
form of the standard alphabetical letter. Being standardized and
internationally recognized, letters like these are common in the
disciplines of physics and engineering. Each unit of measurement is
named after a famous experimenter in electricity: the amp after the
Frenchman Andre M. Ampere, the volt after the Italian Alessandro
Volta, and the ohm after the German Georg Simon Ohm.

All of these symbols (“R” for resistance, “V” for voltage, “I” for
current, “E” for “clectromotive force™) are expressed using capital let-
ters and as well as DC and AC are stable over time.

Notes to the Text

capital letter — nponmcHas OykBa

standardized — cTaHIApTU3UPOBAHHBII

to be symbolized with a capital letter — 000o3HAYATHCS TPOTUCHOM
OyKBO#

Ex. 4 Answer the questions.

1. Who discovered the relationship between current, voltage, and re-
sistance? 2. When was the discovery published? 3. When is an electric
circuit formed? 4. What can the flow of current be compared with?
5. Can you give the definition of the term “voltage ”? 6. Why does the

51



term “voltage” have no meaning without reference to two particular
points? 7. What is friction? 8. What does the amount of current in a
circuit depend on? 9. What units are used to describe mass? 10. Whose
names were used to name the units of resistance, voltage, and current?

Ex. 5 Translate the:following sentences paying attention to the vo-
cabulary of the unit.

1. Studies show a close relationship between magnetism and electrici-
ty. 2. The article makes no reference to known research on the subject.
3. An ammeter is a measuring device used to measure the electric cur-
rent in a circuit. 4. The existence of water on the planet’s surface is
possible. 5. It is quite easy to quantify the cost of unemployment to the
government. 6. He won public recognition for his work in the field of
electrical engineering. 7. x> + 4 (X squared plus four) is an algebraic
expression. 8. The avenue was named after Andrey Sakharov, a physi-
cist and a Nobel Peace Prize winner. 9. I'm looking for a particular
book on English grammar. 10. I don’t know the meaning of the word
combination “electromotive force.” 11. They want to have a chance to
do meaningful work. 12. Microchips are quite common these days —
even in washing machines. 13. He asks whether the experiments were
carried out properly. 14. Heat can be produced by chemical reactions
or friction. 15. 20 degrees Celsius are equal to 70 degrees Fahrenheit.

Ex. 6
a. Match the words with their definitions.

1) degree a) a unit for measuring temperature

2) recognition b) the act of realizing and accepting that
3) expression something is true or important

4) measurement ¢) asign or group of signs that represent a

5) relationship mathematical idea or quantity

6) friction d) the length, height, etc. of something
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¢) the way in which two or more things are
connected and affect each other

f) the natural force that prevents one surface
from sliding easily over another surface

b. Translate the following international words used in the text.

To form, electric, term, specific, potential, energy, to tend, opposition,
physical, mass, temperature, kilogram, gram, symbol, standard,
alphabetical, algebraic, disciplines, physics, experimenter, electricity,
to symbolize.

Ex. 7 Combine the following words.

1) electric a) the name ofithe discoverer
2) degree of b) statement

3) specific ¢) path

4) unit of d) measurement

5) algebraic €) carrier

6) potential f) friction

7) called after g) equation

8) meaningful h) energy

9) charge 1) circuit

10) conductive J) measure

Ex. 8 Match the words with the same meaning.

1) discoverer a) 1000 grams
2) relationship b) amount

3) movement ¢) character

4) meaning d) interrelation
5) opposition ¢) motion

6) quantity f) pioneer

7) symbol g) resistance
8) kilogram h) significance
9) discipline 1) subject

10) engineering 1) technology
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LANGUAGE STUDY

Noun Formation from Verbs

cyduxc 3HAYEeHHe npumep
fo punish —
(rmaromat) N p.
JCHCTBHE, COCTOSIHHE, punishment
—ment/-age/— N
(t)ure pe3yabTaT ACUCTBHSL fo post. — postage
fo press — pressure
(rmaromat) to arrive — arrival
MPOLIECC

—al

to refuse — refisal

Ex. 9

a. Form the nouns from the following verbs and translate them.
To break, to advertise, to propose, to agree, to pass, to create, to
arrange, to renew, to equip, to use, to remove, to pay, to mix, to
disappoint, to close, to improve, to move, to pack, to fail, to develop.

b. Form the verbs from the following nouns and translate them.
Removal, advertisement, creature, bandage, improvement, marriage,
renewal, shipment, enjoyment, departure.

Ex. 10 Complete the following sentences with the nouns derived
from the verbs in brackets. Make all necessary changes.

1. I saw (to advertise) for the job on the Internet yesterday.
2. The carliest recorded (to use) of the word is in the twelfth centu-
ry. 3. A special meeting was called to discuss the (to remove) of the
director. 4. Their latest CD is (to mix) of new and old songs.
5. Have you read Steve’s (to propose) for the new project? 6. Don’t
all living (to create) have certain rights? 7. He wound a small
(to band) around her finger. 8. Ifi you need more information about
the online (to renew) process, visit our website. 9. The equipment
was taken to the airport for (to ship) to Sochi. 10. His bedroom was
on the right at the end ofithe (to pass).
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Translation Difficulties

Ex. 11 Translate the sentences. Pay attention to the expressions on
the one hand, on the other hand.

1. On the one hand, magnetism is produced by the current and on the
other hand, the current is produced from magnetism. 2. On the one
hand, atoms can serve people and on the other hand, they can destroy
the world. 3. On the other hand, heat is used in engines which perform
work in many ways. 4. On the one hand, studying at the university is
hard, on the other hand, it is always exciting to learn something new.
5. My friend likes classical music — I, on the other hand, like any.
6. On the one hand, he wants to go on a nice holiday, but on the other
hand, he doesn’t have enough money. 7. It is, on the one hand, a good
decision. 8. On the one hand, I"d like to go out tonight, but on the other
hand, I must be at work very early tomorrow. 9. On the one hand, 1
really could help Oleg, but on the other hand, we don’t get on very
well. 10. On the one hand, the flat is very cheap, on the other hand, it is
too far from the university.

SPEAKING

Discuss Ohm’s Law with your pariner. Remember to use some df your
own ideas, to explain things clearly, to consider your partner’s opin-
ion. Say what you think and find out if your partner agrees or disa-
grees with you.
Talk about:

— the definitions oficurrent, voltage, and resistance;

— the relationship between current, voltage, and resistance;

— the importance of Ohm’s Law;

— the schematic symbols for current, voltage, resistance.
Helpful phrases:

To begin with, I would suggest... Don’t you also think ...?
Would you go along with that? That’s absolutely right.
No, I rather think that. .. May I just break in there?
Well, you certainly have a point, but. .. What about ... 7
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Ex. 12 Read the following dialogue. Try to act out a similar dialogue

with your partner.

Teacher: The words ‘calculate’, ‘calculation’, and ‘calculator’ are all
derived from the name of the branch of mathematics known
as ‘calculus’.

Student: But where does that name come from, sir?

Teacher: Well, it is a Latin word. It stems from the birth of mathemat-
ics in ancient Greece. The Romans borrowed the Greek
word ‘calix’ (pebble) and changed it to ‘calculus’, so the
Latin word for pebble is where the term ‘calculus” comes
from, and the verb ‘calculare” means ‘to count’. But it
wasn’t the Greeks or the Romans who named the branch of
mathematics.

Student: Who coined the term?

Teacher: One of the two most famous contributors to calculus. Can
you guess who?

Student: Newton? Leibniz?

Teacher: Yes, they were the two, but it was Leibniz who named the
discipline ‘calculus’. Newton also gave it a name, but it’s
not the one we use now.

Student: What did Newton call it?

Teacher: Newton called it ‘the science of fluxions™. Can anyone tell
me why he did that? What does “fluxion’ or ‘flux” mean?

Student: It means ‘change’, doesn’t it?

Teacher: That’s right. So how does “flux’ relate to calculus?

Student: Differential calculus deals with rates of change.

Teacher: Exactly. Very good. He called it ‘the science of fluxions’
because it was the way in which rates of change — or flux —
could be studied.

Student: Why did they give different names to the same thing? Why
didn’t they just use the one term?

Teacher: Ah, well, as I think you know, Leibniz published his re-
sults before Newton but that doesn’t mean he got his re-
sults before Newton. No, indeed not. What actually hap-
pened was that Newton had got his results first —
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he just hadn’t published them! When Newton saw Leib-
niz’s publication, he was convinced that Leibniz had seen
his notes and copied him.

Student: Had he?

Teacher: Actually, no, he hadn’t. This was proved by the fact that they
had arrived at their results in different ways — Leibniz began
with integration and Newton began with differentiation, so
Leibniz couldn’t have copied because they worked inde-
pendently and made equally important contributions, both
Newton and Leibniz were recognised as the mathematicians
who developed calculus.

Unit 5

Grammar. Participle II: Functions
Text. Permanent Magnets
Word building. Noun Formation

GRAMMAR
Past Participle (Participle II)
Active Voice Passive Voice
Indefinite - asked
written

See Grammar Module

Ex. 1 Translate the following sentences with Participle T1.

1. The article written will be sent to the supervisor in a few days.
2. The example referred to in your article certainly needs clarification.
3. Each text is followed by a number ofi exercises. 4. The personnel
employed worked in the new workshop. 5. The continued research
helped the scientists make an interesting discovery. 6. The laser beam
has almost unlimited industrial possibilities. 7. When continued, the
rescarch helped the scientists make an interesting discovery.
8. According to the data obtained, it was reported that the experiment
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was successful. 9. Your instructions were followed exactly. 10. It is
well-known that molecules ofi the heated material move faster.
11. If heated, an object can be detected by its radiation. 12. The scien-
tist has finished the research and later an analysis of the collected data
will be made. 13. Unless properly tested, the device cannot be put into
operation. 14. The methods used in this research were rather effective.
15. The delegation arrived some days ago is having a meeting with the
minister.

Ex. 2 Complete the following sentences with suitable forms of Parti-
ciple II using the verbs in brackets.

1. The substances (to receive) required further investigation. 2. The article
on the new method (to publish) in this journal was (to write) by Smith.
3. Mind the (to break) glass. 4. I have (to bring) a lot of interesting articles
from the students’ conference. 5. Someone had (to draw) a line under
my name. 6. Nowadays petrol- (to drive) cars are mostly used.
7. As you drive as fast as this all the time, the brakes of your car have
(to wear) out. 8. He said that the keys were (to keep) in his office.
9. The wind had (to rise) again and it was starting to rain. 10. Someone
has (to forget) to switch off the lights in the laboratory.

Ex. 3 Complete the sentences with suitable forms of Participle I or
Participle Il from the words in brackets.

1. (Testing, tested, having tested) the device under different conditions,
we started its production. 2. The journal deals with electronics but par-
ticular attention (is paying, is paid, having been paid) to microelectron-
ics. 3. When (discovering, discovered, having discovered), radioactivi-
ty helped scientists make great progress in atomic physics. 4. The
molecules themselves are minute magnets (having, had, having had)
a north pole and a south pole. 5. (Repairing, repaired, having repaired)
the device, they continued their work. 6. The materials (utilizing, uti-
lized, having utilized) decreased the friction effect. 7. Under equal
conditions, iron is (oxidizing, oxidized, having been oxidized) more
rapidly than mercury or silver. 8. The plant (supplying, supplied, having
supplied) with good raw materials will produce better goods.
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9. Probably the first metals (using, used, having used) by man were
gold, silver, and copper. 10. (Writing, written, having written) by hand,
the letter is absolutely unreadable.

VOCABULARY

1. Possess [pa'zes] (v.) — umeTh, 001a1aTh, PACIIONATATH

Different workers possessed different skills.

2. Iron (n.) — xene3o

Iron is a metal found in very small quantities in food and blood.

3. Récord (n.) — 3anuch

He spent a lot of time listening to records.

4. Tend (v.) — uMeTh TCHACHLMIO (K YCMY-I1.)

They tend to carry out each experiment several times.

5. Direction (7.) — HarpaBicHUES

A piece of magnetite tends to orient itself in a north-south direction.
6. Suspend (v.) — moABeIINBATE

The lights were suspended on long wires.

7. Reveal (v.) — oTKpBIBaTh; OOHAPYKUBATD

The committee made him reveal more information.

8. Unlike — 1) ¢prep.) B orauuue ot; 2) (adj.) HEMOXOKHUI, OTINY-
HBIN OT

Unlike the other questions, that one was very interesting. Birds
have two kinds of motion, which are quite unlike.

9. Denote (v.) — 0603Ha4aTH

Small circles on the map denote villages.

10.0Observe (v.) — HaOmo1aTh

Scientists have observed a drop in ozone levels over the Antarctic.
11. Isolate ['ats(9)lat] (v.) — u30aupoBaTh

A high wall isolated the house from the rest of the village.
12.Like (adj.) — noxosxwuii, mog00HBIH

The houses here are like the ones in northern Russia.

13.Strength (n.) — cuna

The strength of our plan lies in its simplicity.

14 Assume (v.) — 1OTyCKaTh, MPEANONAraTh

It is assumed that the engineer will complete his work in a week.
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15. Theorize ['O1oraiz] (v.) — TeOpeTHUCCKH NPESACKA3BIBAT
Investigators theorized that ice had built up on the wings ofthe plane.
16.Uniformly (adv.) — paBHOMEPHO; OTHOPOAHO

The streets were uniformly grey under the white winter sky.

17. Permanently (adv.) — mOCTOSIHHO; HCU3MCHHO

Smoking damages your health permanently.

18.Sustain (v.) — noanep:kuBars; 00CCICIYNBAT

This planet is unable to sustain human or plant life.

19.Readily (adv.) — nerko; 6picTpo

A large conductor will carry the current more readily than a thinner one.

READING

Permanent Magnets

Centuries ago, it was discovered that certain types of mineral
rock possessed unusual properties of attraction to the iron. One par-
ticular mineral, called magnetite was mentioned in very old histori-
cal records (about 2500 years ago in Europe, and much earlier in the
Far East). Later, it was employed to help navigation, as it was found
that a piece of this unusual rock would tend to orient itself in a
north-south direction if it was left free to rotate (suspended on a
string or on a float in water).

A scientific study undertaken in 1269 by Peter Peregrinus re-
vealed that steel could be similarly “charged” with this unusual proper-
ty after being rubbed against one of the “poles™ of a piece of magnetite.
Unlike electric charges (such as the charges observed when amber is
rubbed against cloth), magnetic objects possessed two poles producing
opposite effect after their self-orientation to the earth, denoted “north™
and “south”. As Peregrinus found, it was impossible to isolate one of
these poles when a piece of magnetite was cut in half and each resulting
piece possessed its own pair of poles.

Like electric charges, there were only two types of poles: north
and south (by analogy, positive and negative). Just as with electric
charges, the same poles repel one another, while opposite poles attract.
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This force, like that caused by static electricity, could even pass
through objects such as paper and wood with little effect upon strength.

Modem theories of magnetism assume that a magnetic field is
produced by an electric charge being in motion, and thus it is theorized
that the magnetic field of so-called “permanent” magnets such as mag-
netite is the result of electrons within the atoms of iron spinning uni-
formly in the same direction. Only certain types of substances react
with magnetic fields, and even fewer have the ability to permanently
sustain a magnetic field.

Iron is one of those types of substances that readily magnetizes. If a
piece of iron is brought near a permanent magnet, the electrons within the
atoms in the iron orient their spins to match the magnetic field force pro-
duced by the permanent magnet. The previously unmagnetized iron be-
comes magnetized as it is brought closer to the permanent magnet. No
matter what pole of the permanent magnet is oriented toward the iron, the
iron will magnetize as if it is attracted toward the magnet.

Notes to the Text

free to rotate — Ay Toro, 4ToObI (OH) MOT CBOOOAHO BPAINATHCS
on a string or on a float — Ha BepeBKe WM HA MOIIIABKE

amber — sSHTAPb

to spin — BpaIaTbCs

spin — CIiuH

Ex. 4 Answer the questions.

1. When was the ability to attract iron by rocks discovered? 2. What
was the first mineral rock which could attract iron? 3. Where was
magnetite used in ancient times? 4. Who revealed the fact that steel
could magnetize after being rubbed? 5. What poles does an ordinary
magnet have? 6. What pole is called the north one? The positive one?
7. Do opposite poles attract or repel each other? 8. What happens when
a piece of iron is brought near a permanent magnet? 9. Can previously
unmagnetized iron become magnetized again? 10. What pole of the
permanent magnet must be oriented toward the iron if we want to
magnetize the metal?
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Ex. 5 Translate the :following sentences paying attention to the
vocabulary of the unit.

1. The teacher explained the movement of charges by analogy with the
movement of water. 2. He possessed an unusual ability to leam lan-
guages quickly. 3. The iron and steel industry of this region exists be-
cause long ago iron ore was mined there. 4. Scientific records in this
institute are secret. 5. The British traditionally tend not to display much
emotion in public. 6. I couldn’t find the station, so I asked someone if
he could direct me. 7. The builders worked on special platforms sus-
pended by ropes from the roof of the building. 8. She revealed the his-
tory of the discovery to the public because she thought it was im-
portant. 9. “Unlike poles” means opposite poles — one north and the
other south. 10. The lecturer found it difficult to sustain the students’
interest. 11. We assume that the rest of the system will operate well.
12. One student is performing the experiment, while his partner is ob-
serving. 13. The English word “family” is used to denote all the people
in the house, including servants. 14. There was one telescope, howev-
er, that was permanently directed at the Earth. 15. These materials
conduct electricity less readily than conductors but much better than
insulators.

Ex. 6
a. Match the expressions with their definitions.
a) completely different from a particular person or

thing

b) an expression used to compare two people or
1) just as things when they are similar
2) no matter ¢) an expression used to say that something is not
3) unlike important and will not affect a situation
4) as if d) an expression used to show that the situation is sim-
5) by analogy ilar to another so that a comparison can be made
6) conversely ¢) an expression used to say that something seems

to be true or that something is happening
f) an expression used when one situation is the
opposite of another
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b. Translate the following international words used in the unit.

Type, mineral (adj.), magnetite, historical, navigation, to orient, object,
effect, orientation, to isolate, analogy, static electricity, theory, mag-
netism, result, electron, atom, magnetic.

Ex. 7 Combine the following words:

1) unusual a) properties
2) particular b) electricity
3)  historical c) study

4) north-south d) magnet

5) scientific ¢) mineral
6) magnetic f) effect

7) opposite g) direction
8) static h) theories
9) modern 1) objects
10) permanent 7) records

Ex. 8 Match the words with the opposite meaning.

1) like a) possible

2) particular b) earlier

3) later ¢) unlike

4) unusual d) usual

5) modermn ¢) ancient

6) opposite f) same

7) impossible g) ordinary

8) positive h) negative

9) static 1)  dynamic
LANGUAGE STUDY

Noun Formation from Adjectives

cypdpuxc 3HaYeHHe npuMep
happy — happiness
J’_ .
(npnna/raT/en(I-,)r:o? ) COCTOSIHHE, Ka4e- difficult — difficulty
—ness‘ —y‘ - U CTBO, CBOMCTBO active — activity
(i)bility

wossible —possibility
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Ex. 9

a. Form the nouns from the following adjectives and translate them.
Complex, kind, probable, soft, possible, great, responsible, busy, flexi-
ble, white, safe, dark, major, careful, stable, lazy, negative, clean, real,
weak.

b. Form the adjectives from the following nouns and translate them.
Familiarity, narrowness, positivity, massiveness, convertibility, sensi-
tiveness, conductivity, calmness, responsibility, usefulness, honesty,
hardness, certainty, redness, ability.

Ex. 10 Form nouns from the adjectives in brackets to complete the
sentences. Make all necessary changes.

1. At ordinary temperatures the (conductive) of the material is quite
high. 2. In some cases (useful) of tests is limited. 3. It will be important
to present an idea that has a high (probable) of success. 4. The lamp
suddenly went out, leaving us in (dark). 5. It’s important to do some
kind of regular physical (active). 6. English grammar may present
some (difficult) for learners. 7. A lot of university graduates want to go
into (busy). 8. The exercises will help you improve your mental (able).
9. This device is used to determine the (hard) of metal and plastic.
10. It’s your (responsible) to inform us of any changes in our class schedule.

Translation Difficulties

Ex. 11 Translate the sentences. Pay attention to the words very, the
very, only, the only.

1. There are only a few units in the workshop. 2. We use only the best
materials for the experiment. 3. The transfer takes place only when the
data has been checked. 4. My new project allowed me not only to get a
better job but it helped me to improve my English as well. 5. The only
reason to use the new technology is to improve the product’s quality.
6. That’s not the only effect of air pollution. 7. You will not be able to
solve the problem if this is the only data you have. 8. We weren’t the
only ones who had to work on Saturday. 9. Power engineering is very

64



important to the country’s economy. 10. She was very much in demand
as a speaker. 11. This meeting will be very important, so come on time.
12. At that very moment, the teacher entered the room. 13. The very
fact that you are reading this book suggests that you want to improve
your English. 14. Those were his very own words. 15. The student
came in time and started his laboratory test from the very beginning.
16. This very term can also have some other meanings.

SPEAKING

Discuss with your partner what a permanent magnet is. Remember to
use some df your own ideas, to explain things clearly, to consider your
partner’s opinion. Say what you think and find out if your partner
agrees or disagrees with you.
Talk about:

— when and how magnetic properties of materials were discov-

ered;
— what is Peter Peregrinus known for;
— old and modern theories of magnetism.

Helpful phrases:
To begin with, I would suggest... Don’t you also think ...?
Would you go along with that? That’s absolutely right.
No, I rather think that. .. May I just break in there?

Well, you certainly have a point, but... ~ What about... ?

Ex. 12 Read the following dialogue. Try to act out a similar dialogue

with your partner.

Student 1: How’s your Chemistry class going? Are you enjoying it?

Student 2: I'm enjoying the lab work — the experiments are really
good — but I'm having trouble understanding the theory
and some of the terms. You did Chemistry last year. Can
you help me?

Student 1: Sure. What’s the problem?

Student 2: Well, let’s start with chemical reactions. What exactly are
they?
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Student 1:

Student 2:
Student 1:

Student 2:

Student 1:

Student 2:
Student 1:

Student 2:
Student 1:
Student 2:
Student 1:
Student 2:
Student 1:
Student 2:

Student 1:

Student 2:

Student 1:

A chemical reaction is a process that changes substances.
The substance or substances that you start with are called
reactants.

... and the substances that are produced are called products.
Right. And during a chemical reaction, energy is released
or absorbed, but there’s no change in the total molecular
weight — that remains the same. OK?

Um ... I’'m not sure. Can you give me an example?

Yes. Let’s look at salt, which chemical name is sodium

chloride. Suppose we start with x weight ofisalt.
OK.

Now, let’s take that salt and decompose it — that means

‘break it down’. Its molecules, which consist ofiequal parts

ofisodium and chloride ions, are broken down. The sodium

atoms then combine in pairs to form sodium molecules,
and the chloride ions combine to form chlorine molecules.

Now, instead ofisalt, you have two different elements.

And those two elements’ combined weight will be the same
as the weight ofithe salt?

Exactly. Also, in a chemical reaction, substances lose their
characteristic properties. Salt, for example, is a solid in
crystal form, right?

Right...

... but in decomposing it, we have produced a metal and

a gas...

... ametal and a gas?

Yes. Sodium is a metal and chlorine is a gas.
OK.

... so, from a crystal solid — salt — we have produced a metal
and a gas.

OK, I get it, I think. In a chemical reaction, substances
combine to form new substances; molecular weight doesn’t
change, and the characteristic properties of substances can
change.

Very good!
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Unit 6

Grammar. Absolute Participle Construction
Text. Electromechanical Relays
Word building. Noun Formation

GRAMMAR

Absolute Participle Construction
He3zaBucumblii npuyactublii o6opor (HITO)

CylllecTBllTe.]leOe/
MECTOHMEHHE

HHO BTOpOCTeHeHHBIe
g | MoOMexamee S | wems )

+ npuyacrue +...

——

I
HepCBOﬂHTCH HpI/IlIaTO‘iHI:IMI/I NPEMIOKECHUAMU, BBOOUMBIMU COHO3aMU:
TAK KAK, KOI/14, €CJIH, IOCJIE TOr0 KAK

\_ BTOPOCTETEHHBIE
CKasyeMoe
noyIesKamee Vi -/ ACHBI .

TlepeBoauTCA CaAMOCTOATENBHBIMU MPEAIOKEHUAMU, BBOJUMBIMU COHO3AMMU:
a, 4, HO, IpHYEM

See Grammar Module

Ex. 1 Translate the following sentences with Absolute Participle
Construction at the beginning of the sentence.

1. The construction of the ice-breaker completed, the Russian fleet got
the most powerful ice-breaker in the world. 2. The speed of the engine
being increased, tractors could be used for road work. 3. Part of the
energy being changed into heat, not all the chemical energy of the bat-
tery is transformed into electric energy. 4. The results of the experi-
ment depending on the temperature of the liquid, the liquid observed
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should be as hot as possible. 5. The new method having been studied in
detail, the committee decided to introduce it to all the plants. 6. Small
lasers having many useful properties, they are applied in many indus-
tries. 7. Air pollution being a large problem, the usage of fossil fuels
should be decreased. 8. There being a small loss of energy caused by
friction, the object continued its motion. 9. The signal given, the rocket
starts immediately. 10. The sky having cleared, the astronomer went on
with his observation. 11. Radioactivity discovered, we made great pro-
gress in atomic physics. 12. The speed of light being extremely great,
we cannot measure it by ordinary methods. 13. The scientists having
been given much information about the behavior of planets, their ex-
periments were successful. 14. With the new equipment tested on time,
the plant could begin the production. 15. The explanation given, we
could make a proper decision.

Ex. 2 Translate the following sentences with Absolute Participle
Construction at the end of the sentence.

1. Many scientists worked in the field of mechanics, perhaps the most
outstanding being Newton and Galileo. 2. The limit of cold is reached
at approximately -273.15°C, this temperature being known in physics
as absolute zero. 3. This substance can be decomposed by means of an
electric current, the process being known as electrolysis. 4. The mole-
cules themselves are minute magnets, each of them having the positive
pole and the negative pole. 5. The test was not difficult, many words
having been learned before. 6. Any moving object is able to do work,
the quantity of kinetic energy depending on its mass and velocity.
7. Scientists have developed a magnetic coating, the latter having a
thickness of 0.4 mm. 8. The word “computer” comes from Latin, the
term being widely used everywhere. 9. The electron is about as large as
a nucleus, its diameter being about 107"* ¢cm. 10. It is frequently said
that the atom is a sort of minute solar system, with its electrons orbiting
about the nucleus as the planets orbit around the Sun. 11. The conduc-
tivity depends on the number of ions present, the substance being more
1onized in solutions. 12. Acids react with oxides of all the metals, salt
and water formed. 13. When we generate a current by magnetic
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action, we make a wire pass through a magnetic field, the latter being
set up either by a permanent magnet or an electromagnet. 14. Atoms of
gas helium are heavier than hydrogen atoms, each of them weighing
about four times as much as a hydrogen atom. 15. We continued our
work, our laboratory assistants helping us.

Ex. 3 Join pairs of sentences to make sentences with the Absolute

Participle Construction.

Example: The lecturer delivered a lecture. The students listened atten-
tively. — The lecturer delivering a lecture, the students
listened attentively.

1. An object loses its potential energy. That energy is turned into kinet-

ic energy. 2. A book falls from the table. Its energy is changed from

potential energy to kinetic one. 3. Electronic devices have found a

wide application everywhere. The mobile phone is one of them.

4. There was a hydroelectric station at the river. The energy of the fall-

ing water is used to generate electricity. 5. The energy sources of the

world are decreasing. We must look for new sources of energy.

6. There are different sources of energy. The sun is an unlimited source

of energy. 7. Industrial application of energy increases. Now our

households need much more energy. 8. The electrical equipment was
properly insulated. There were no accidents at the power plant.

9. Power is the basis of civilization. Industry and transport are dependent

upon some form of power. 10. There are two kinds of mechanical

energy — potential and kinetic. Potential energy is the energy of position.

VOCABULARY

1. Coil (n) - karymka

The axial magnetic field was created by two magnetic coils.

2. Orient (v.) — OpUCHTUPOBATD, 33aBATh HANPABJICHHUE

The tourists stopped to orient themselves.

3. Strength (n.) — cuna, HHTCHCUBHOCTH, MOIIHOCTh

The strength of the magnetic field in the coil is proportional to the
amount of current.
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4. Inductor (n.) — uHAYKTOP

An inductor is an electrical device which stores energy in a mag-
netic field.

5. Core (n.) — cepacuHuk

A magnetic core is a piece of magnetic material used in electrical,
electromechanical and magnetic devices.

6. Exert (v.) — mpunarats (cuiiy), OKa3biBaTh ACHCTBHE
They did so to exert control over this organisation.

7.  Except that (prep.) — 3a HCKIIOUCHUEM TOTO, UTO

She could think of nothing to say except that she was so sorry.
8.  Switch (n.) — BEIKTFOUATE Tb, ICPCKIIOIATETH

Where’s the light switch?

9.  Armature ['a:maff3] (n.) — axops

Each motor is designed with two separate armatures.

10. Direct current (dc) — HOCTOSIHHBIHN TOK

A battery is a source of direct current.

11. Alternating current (ac) — mepeMeHHBIH TOK

The letters a.c. stand for alternating current.

12. Energize ['enadzaiz] (v.) — moaats HanpsiKCHUES

The car electric motor is energized by solar cells.

13. Valve (n.) — BeHTHJIb, KiIANIAH

The valve didn’t open.

14. Load (n.) — Harpy3ka

The load of the power stations often varies.

15. Set (n.) — kommuekT, HAOOP, Psig

We face a new set of problems.

16. Relay (n.) — pene

A relay is an ¢lectrically operated switch.

17. Consume [kan'sjum] (v.) — notpeOmsTh

The car consumes a lot of petrol.

18. Fraction (n.) — 1acTh; APOOHOES UHCIO

How would you express 25% as a fraction?

19. Power (n.) — 3HEprUs, MOIIHOCTD

The simplest source of power for direct current is a battery.
20. Spark (v.) — uckpurb(cs1);, BbI3bIBATH

In some cases, a damaged wire may spark an explosion.
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READING

Electromechanical Relays

An c¢lectric current through a conductor will produce magnetic
field lines, the latter encircling the conductor. If that conductor has a
shape of a coil, the magnetic field produced will be oriented along the
length of the coil. The greater the current, the greater the strength of
the magnetic field, all other factors being equal. Inductors oppose the
changes in the current because of the energy stored in this magnetic
field. When we construct a transformer from two inductor coils around
a common iron core, we use this field to transfer energy from one coil
to the other. However, there are simpler and more direct uses for elec-
tromagnetic fields than the applications we have seen with inductors
and transformers.

The magnetic field produced by a coil of wire carrying a current
can be used to exert a mechanical force on any magnetic object, just as
Wwe can use a permanent magnet to attract magnetic objects, except that
we can turn on or off this magnet (formed by the coil) when we switch
the current on or off through the coil.

If we place a magnetic object near such a coil in order to move
that object when we energize the coil with an electric current, we have
a solenoid. The movable magnetic object is called an armature, and
most armatures can be moved with either direct current (DC) or alter-
nating current (AC) energizing the coil.

Solenoids can be used to electrically open doors, open or shut
valves, move robotic parts, and even actuate electric switch mecha-
nisms. However, if a solenoid is used to actuate a set of switch con-
tacts, we have the relay.

Relays are extremely useful when we have a need to control a
large amount of current and/or voltage with a small electrical signal.
The relay coil which produces the magnetic field may only consume
fractions of a watt of power, the contacts closed or opened by that
magnetic field being able to conduct hundreds of times that amount of
power to a load.
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One relay may be used to actuate more than one set of con-
tacts, those contacts being normally-open, normally-closed, or any
combination of the two. As with switches, the “normal” state of a
relay’s contacts is that state when the coil is connected to any cir-
cuit. Relay contacts may have different forms just as with other
types of switches. The choice of contacts in a relay depends on the
same factors which dictate a contact choice in other types of
switches. Open-air contacts are the best for high-current applica-
tions, but their tendency to destroy slowly and spark may cause
problems in some industrial applications.

Notes to the Text

encircle — okpyxarb

inductor coil — HHAYKINOHHAS KaTyIIKa

direct use — npsmMoe ucnonb3oBanue (0e3 npeodpazoBaHus)

solenoid — coneHoux

robotic — poGOTH3HPOBAHHEIH, ABTOMATHU3UPOBAHHBI

actuate — 3amyckarb, 3a1€HCTBOBATh

relay coil — obmotka pene

normally-open — HOpManbHO Pa3OMKHYTHIN

normally-closed — HOpManbHO 3aMKHYTHII

as with — kak B ciydae ¢

open-air contacts — KOHTAKTHI, TIPS IHAZHAYCHHBIC /151 pA0OTHI HA OT-
KPBITOM BO34YXE

high-current application — npeaHA3HAYMCHHBIN T SKCILTY ATALIUN [TPH

OOJIBIINX TOKAX

Ex. 4 Answer the questions.

1. What will an electric current produce through a conductor?
2. In what way will the magnetic field be oriented if the conductor has
a shape of a coil? 3. Why do inductors oppose the changes in the cur-
rent? 4. What is the magnetic field used for when we construct a trans-
former from two inductor coils around a common iron core? 5. What
can the magnetic field produced by a coil of wire carrying the current
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be used for? 6. How do we form a solenoid? 7. How are solenoids used
in everyday life and in the industry? 8. How many contacts can a relay
actuate? 9. What is the “normal” state of a relay’s contacts?
10. What does the choice of contacts in a relay depend on?

Ex. 5 Translate the:following sentences paying attention to the vo-
cabulary of the unit.

1. In the 1980s she became known for works made with new types
of armature. 2. The man raised a heavy coil of wire to his shoul-
der. 3. After she came out of the station, she stopped and tried to
orient herself. 4. The strength of an ¢lectromagnet is proportional
to the number of its ampere-turns. 5. She will have to exert herself
a lot if she wants to succeed in her studies. 6. The exam went well
except that I made a mistake in the final answer. 7. All these ma-
chines operate at the click of a switch. 8. When the electrons flow
in one direction only, the current is known as direct current.
9. Alternating current flows first in one direction and then in the
opposite one. 10. The wind and rain caused several accidents.
11. The maximum load for this lift is eight persons. 12. The first
set of questions was rather easy, but then they got really difficult.
13. This device monitors how much energy your appliances are
consuming at any time. 14. ¥ and 0.25 are different ways to show
the same fraction. 15. Damaged power lines caused fires in several
parts of the region.

Ex. 6
a. Match the words with their definitions.

1) armature a) an clectric current that regularly changes
2) solenoid the direction in which it moves
3) alternating b) apart of an electric motor

current ¢) an electric current that moves in one direc-
4) fraction tion only
5) direct current  d) a number that results from dividing one
6) strength whole number by another
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¢) a device, consisting of a wire wrapped in
the shape of a cylinder, that acts like a
magnet when the electricity goes through it

f) the physical power and energy that makes
someone strong

b. Translate the following international words used in the unit.
Conductor, magnetic, line, to orient, factor, inductor, energy, trans-
former, eclectromagnetic, permanent, to energize, solenoid, contact,
relay, to control, signal, watt, combination.

Ex. 7 Combine the following words.

1) magnetic field a) contacts
2) equal b) object
3) iron ¢) magnet
4) mechanical d) lines

5) permanent ¢) forms
6) relay f) force

7) different g) factors
8) contact h) current
9) direct 1) core

10) movable 1) choice

Ex. 8 Match the words with the opposite meaning.

1) strength a) weakness

2) equal b) similar

3) simple ¢) alternating

4) use d) unequal

5) permanent ¢) integer (whole number)
6) near f) immovable

7) movable g) far

8) fraction h) temporary

9) different 1) complex

10) direct J) disuse
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LANGUAGE STUDY

Noun Formation from Nouns

cypdukc JHAYCHHUE nmpuMep
(CYIIECTBHTEILHOE +) COCTOSIHUE, NOJIOKEHHE, oT- | friend —
—ship HOLICHAE MCKIY JEOABMH | friendship
(cymecTBUTETBHOE +) COJCp/KaHHE YeTO-THO0 per cent —
—age (B eAMHULIAX U3MEPCHUA) percentage
king — kingdom
(cywmecTBuTeIbHOE 1) COCTOSTHHE, KaYeCTBO, brother
— dom; — hood TEPPUTOPUA -
’ PpHTOp brotherhood
(cywmecTBuTeIbHOE 1) . economy —
. 00J1acTh 3HAHUH, HAYKH \
—ICS economics
odeccust, counanbHast, pu- .
(CYIIECTBHTEILHOE +) mpog ¢ history —
. T0Co(CKAsL, pSTTUTHO3HAS HITH o
—ian; — an historian
HAILMOHAJIBHAA TPYIIA
MPHHAAICKHOCTD K Tpodec- art — artist
(cymecrBuTenbHOE +) | CHH, mMapTHHHOMY, (pHIocod- science
—ist CKOMY HJIH PEJIHTHO3HO .
My P My scienfist
JBIDKCHUIO

TIOHATHS, ASHCTBUS, MPOLEC-

(CyIueCTBUTEIIBHOS +) CBI, X PE3YJIBTATHL, 4 TAKKES | terror —
—ism HANPABJICHHS B HCKYCCTBE, | ferrorism

HAYKE H T.[.

Ex. 9

a. Make the nouns from the following nouns and translate them.
Leader, tour, member, capital (#.), commune, library, music, Serbia,
impression, brother, neighbour, Russia, economy, citizen, biology.

b. Define the basic form of the following nouns and translate them.
Christian, athletics, ecologist, communism, politician, dietician, king-
dom, European, tonnage, childhood, impressionist, Italian, scholarship,
criticism.

Ex. 10 Form the nouns derived from other nouns in brackets to com-
plete the sentences. Make all necessary changes.

1. He spent most of his (child) in a small town in Siberia.
2. She was a queen of an ancient (king) in Egypt. 3. The new ship will

75



have a (ton). 4. (Impression) is a style of painting used especially in
France in the 19th century. 5. He said that (Russia and Ukraine) were
one people — a single whole. 6. He has lost his student (member) card.
7. He applied for American (citizen). 8. The most important applica-
tion for our mobile manipulator is the robot- (library). 9. The practice
of meditation is a very important part of (Buddha). 10. She won a
(scholar) to study abroad.

Translation Difficulties

Ex. 11 Translate the sentences. Pay attention to the words as, since.

1. Don’t worry, the box is big but it’s light as a feather. 2. This really
isn’t our problem, as far as I can tell. 3. As it was getting late, I decided
to stop the experiment. 4. He decided to go to the conference in Barce-
lona as he was in Spain at that time. 5. As it was getting dark,
I switched on the lights. 6. I saw him as I was entering the University
building. 7. Do exactly as I say. 8. The car was repaired as promised.
9. The production of motor cars in Great Britain was stopped since
there were severe speed limits. 10. Since this cooling system is not
very effective, a new one has to be developed. 11. Since petrol engines
are usually lighter and smaller than diesel engines, they are cheaper.
12. The film must be very interesting since everyone has already seen
it. 13. Since we have a few minutes left, let’s have a cup of coffee.
14. The coach guided his team by telephone since half of them played
in Italy, France or Spain. 15. Since she did not make enough money to
live on her own, she had to go back to live with her parents. 16. Since
you are already here, you might stay as well.

SPEAKING

Discuss with your partner what an electromechanical relay is. Re-

member fo use some of your own ideas, to explain things clearly, to
consider your partner’s opinion. Say what you think and find out if
your partner agrees or disagrees with you.
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Talk about:

what a relay consists of;

— some advantages of using relays;
relay contacts, their forms and types;
application of relays, etc.

Helpful phrases:
To begin with, I would suggest. Don’t you also think ...?
Would you go along with that? That’s absolutely right.
No, I rather think that. .. May I just break in there?
Well, you certainly have a point, but... ~ What about... ?

Ex. 12 Read the following dialogue. Try to act out a similar dialogue

with your partner.

Teacher: Many years ago — in fact, billions of years ago — uranium
began to enter the Earth’s crust.

Student: Where did it come from?

Teacher: It had been released from an exploding star, and floated
around the universe. Uranium is the heaviest of all the nat-

urally occurring elements. It has an atomic number of 92.

Student: Does that mean there are 92 protons in the atom’s nucleus?

Teacher: Yes, it does. That is a huge amount. Just to compare it to
lighter elements, can anyone tell me how many protons there
are in, for example, hydrogen or oxygen?

Student: There’s just one in hydrogen, and there are eight in oxygen.

Teacher: That’s right. Uranium is also radioactive. What does that
mean?

Student: It means that it is an atom that can release huge amounts of
energy.

Teacher: Correct. We can use uranium — that is, nuclear power — to
produce energy, such as electricity. But before this happens,
the uranium must be mined and refined into very small piec-
¢s about the size of a piece of chewing gum. These pieces
are then put into small tubes and are used in nuclear reactors
as fuel.

Student: How much energy can it produce?
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Teacher: Well, because it contains more energy than any other ele-
ment, a small amount — about a handful in fact — can pro-
vide as much energy as 390 barrels of oil.

Student: It’s dangerous though, isn’t it?

Teacher: Yes, it can be extremely dangerous, and accidents occurred
in the past.

Student: Why is it used then?

Teacher: Because it is cleaner than other forms of energy that we use
to produce the huge amounts of ¢lectricity that we need. At
the moment, if we didn’t have any nuclear power, an extra
two billion tonnes of carbon dioxide would be poured into

the atmosphere by other forms of energy, such as coal.

Module 3. Thermal Power Engineering

Unit 7

Grammar. Gerund: Forms and Functions. Verbal Noun

Text. Thermoelectric power generator

Word Building. The Most Common Suffixes of Adjectives
Formation of Adjectives from Nouns
Formation of Adjectives from Verbs

GRAMMAR

Gerund: Forms (I'epynauii: ¢opmbi)

Active Passive
Indefinite V+-ing being + V3
O0OHOBPEMEHHOCHTb heating being heated
Perfect having + V3 having been + V3
npeouiecmeosaie having heated having been heated
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Gerund: Functions (I'epysauii: dyaxnun)

Functions

Examples

Toxnexarmee

Measuring heat is necessary for this
kind of experiment.

YacTe COCTABHOIO UMEH-
HOTO CKa3yeMOro

The best way to solve this problem is
experimenting.

Yacte COCTABHOIO IJ1a-
TOJILHOTO CKa3yeMOTO

She began working at this research last
month.

IIpsvoe goronaeHME

She admits having missed this aspect.

Kocsennoe (npeamosxHoe)
JTOTIOJTHCHIEC

The students succeeded in testing this
chemical reaction.

Onpeaencuue
(c mpean. of nnw for)

She had no hope of reconstructing the
substance.
The barometer is an instrument for

measuring pressure.

Oo6crosTenscTBO (BCeTaa
MOCJIC TPEAJIOTA)

On splitting atoms in the reactor heat
is developed.

Verbal Noun (OtriaronsHoe cyuecrsurensHoe, OC)

V +-ing

Distinctive Features

1. Iepen OC MOKET CTOSTh APTHKIIb

Examples

The meeting starts at 10 a.m.

HUJIN YKa3aTCJIbHOC MCCTOUMCHUC

2. OC moxeT umeTh HopMY MHOXKE-

CTBCHHOIrO 1HCJjaIa

3. [Tocae OC MOKET CTOATH TOJIBKO
KOCBCHHOC JOTIONIHCHUC C TIPETO-

TOM of

4. OC MOKET ONPEACIITHCS TIPHIa-

TraTCJIbHBIM

All these regairingE are use-

less.
The constructing of the tool
didn’t take long.

Heat engineering is of great
importance in the modern

world.

See Grammar Module
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Ex. 1 Use the following verbs to form:

a) Passive Indefinite Gerund.

measure, achieve, demonstrate, find, design, prove, solve, write.

b) Active/Passive Perfect Gerund.

reflect, build, improve, combine, fulfil, succeed, produce, perform,
obtain.

Ex. 2 Name Gerund forms and explain their meaning.
having decided, being invented, having been solved, changing, being
received, having been equipped, washing.

Ex. 3 Translate the following sentences paying attention to Gerund
functions.

1. A boiler is a device for generating steam. 2. Qur aim is solving
this complex problem. 3. John Parsons had the idea of reducing the
steam pressure and speed by causing the whole expansion of the
steam to take place in stages. 4. The functions of heating, ventila-
tion, and air-conditioning are interrelated when we need to provide
thermal comfort. 5. Gustaf Patrik de Laval connected an electric
generator to his turbine after he had succeeded in reducing the
speed of rotation to 300 r.p.m. 6. Proving the existence of radio
waves in space was one of the greatest scientific achievements.
7. It is most important to remember that electricity is only a means
of distributing energy, carrying it from the place where it is pro-
duced to the places where it is used. 8. Using the new method
makes possible the increase of accuracy and speed of computational
results. 9. By raising the voltage, it is possible to transmit a certain
amount of energy. 10. The cooling water is pumped to a cooling
tower after passing through the condenser. 11. The Society for test-
ing materials had adopted a test procedure for determining the igni-
tion temperature of liquid combustibles. 12. Investigating the possi-
bility of recovering waste heat is an important engineering task.
13. If steam is required for industrial processing, a turbine may be
modified by creating steam flows from various stages of the turbine.
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14. Being out in the open field during a thunderstorm is dangerous.
15. Using state-of-the-art equipment and more complex cycles gives
better theoretical efficiencies. 16. Proper calculating of the circula-
tion loop provides reliable natural circulation in a drum boiler.
17. Better theoretical efficiencies are possible by using upgraded
equipment in more complex cycles. 18. In condensing the steam
gives up heat to the cooling water.

Ex. 4 Use the verb in brackets as a Gerund with an appropriate prep-
osition:

afier (1), of (3), without (2), by (2), on (1), in (3), for (2).
Define the:functions of the Gerund and translate the sentences into
Russian.
Model: By pressing (press) the key, the operator can put the machine
into work.

1. Automobiles, trams, airplanes are moved (change) heat energy to
other forms of energy. 2. Comparing the data obtained by different
tests is the only means (to solve) many problems. 3. Ongoing research
is aimed (improve) the quality and availability of the measurements.
4. After two years (experiment), in 1802, William Murdock persuaded
his employer, Watt, to let him illuminate the Soho factory by gaslight.
5. This method (to store) flue gases became criticized. 6. (Achieve) neg-
ative results they stopped the research. 7. (Transmit) error-correction
codes an adaptive system can resist interference. 8. They managed to
make an experiment (increase) the power of the circuit. 9. I will work
at a thermal power plant as an engineer (to graduate) from the Univer-
sity. 10. Appliances (convert) energy from one form to another are
called engines. 11. The tubular air heater is constructed (to expand)
vertical tubes into parallel tube sheets. 12. They succeeded (to obtain)
good results using this computer. 13. (To develop) the new method,
they couldn’t achieve good results. 14. Thousands of scientists, using
the most modern equipment, are engaged (to study) this phenomenon.
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Ex. 5 Write out the numbers of the sentences with a Gerund (G.)
or a verbal noun (VN).
Be ready to give your reasons according to the model.
great achievement in the field of electricity. — 3ammra 3732HHI OT
yAapoB MOJHUH Oblia OOJBIIMM  JOCTHKEHHEM B 00jacTu
3MEKTPUICCTBA.

Protecting — 310 repyHAMiA, TaK KaK MOCJIC HETO CTOUT MPSMOS

TOJbHOC CYINCCTBUTCIIBHOC, IIOCKOJIBKY CCTh .

1. It is necessary to complete the experiment without destroying the sub-
stance. 2. A typical horizontal wind machine stands as tall as a 20-story
building and has three blades that span 200 feet across. 3. After finding
the new word in the dictionary, I wrote it down and went on reading.
4. Wind is caused by the uneven heating of the earth’s face by the sun.
5. Showing the technical difficulties of the scheme is the object of the
paper. 6. Computers occupy one of the leading places among the greatest
achievements of modern engineering. 7. Rapid developing of satellite
services in telecommunications attracts worldwide attention.
8. Project management software offers some advantages to business in-
cluding the potential for significant savings by ensuring that projects are
completed on time. 9. Since the beginning of the 20th century the suc-
cessful development of electricity has begun throughout the industrial
world. 10. Russian scientists played a great role in the spreading of satel-
lite television in Russia. 11. No changes can be made in that branch of
industry without introducing the most up-to-date technology. 12. Proper
measurement is of great importance for getting the necessary data.
13. The handling of goods in factories is being rapidly mechanized nowa-
days. 14. Proper treatment of boiler feed water is an important part of
operating and maintaining a boiler system. 15. The advantage of using
the winding is that it increases the strength of the magnetic field pro-
duced by a given current. 16. The equipment for producing the fluid is
divided into two major classes: pumps for handling liquids and fans,
blowers and compressors for handling gases and vapors.
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VOCABULARY

1. Thermoelectric (adj.) — TEpPMOITCKTPHUCCKHIHA

The thermoelectric component of the heat flux flows from lower to
higher temperatures.

2. Power generator (#.) — 3IEKTPOTCHEPATOP

The synchronous three-stage power generator is the source of
electrical energy.

3. Solid-state device (n.) — monyMPOBOTHUKOBEIN TPUOOP; TBEP-
JOTENBHBIH TprOop

Solid-state devices, such as a transistor, use conductors to control
the flow of signals through a circuit.

4. Heat sink (heatsink) (7.) — TEIII00TBOI;, CHCTEMA OXJIAXKICHHS,
pazuarop

Internal fans and heat sinks can help keep the machine cooled inside.
5. Maintain at (».) — COXpaHATBCS, TOAACPKUBATHCS (HA YPOBHE)
The temperature in the conference rooms is maintained at about 23 °C.
6. Temperature differential (n.) — pazHocte TeMIeparyp; nepe-
naj TeMIeparyp

As media flow increases across the sensing assembly, heat is dissi-
pated and temperature differential decreases.

7.  Terminal (n.) — ktemMMa; BBOA/BBIBOI

The positive and negative terminals of the tested device must be
connected to produce a short circuit.

8. Invoke (v.) — BBI3BIBATH, 3aIyCKaTh

You can also invoke the command completion by following the
steps listed below.

9. Pump (v.) - kauarh, nepeKavYHUBaTh

Our latest machine can pump a hundred gallons a minute.

10. Refrigeration (n.) — oxnaxxacHue

The food will spoil without refrigeration.

11. Decay product (#.) — mpoaykr pacnaga

In nuclear physics, a decay product is a remaining nuclide left
over from radioactive decay.

83



12. Unattended (adj.) — aBTOHOMHBII, ABTOMATHUCCKUIN
Unattended weather station recording (such as wind
speed/direction, temperature, relative humidity, solar radiation) is
used in the north pole.

13. Data collection (#.) — cOop maHHBIX
The majority of data collection will be undertaken by their de-
partment.

14. Spacecraft (n.) — xocmuueckuii kopadib
The gravitational force experienced inside orbiting spacecraft is
10*-10° g, and is commonly called ‘microgravity’.
15. Power range (n.) — quama3oH MOILTHOCTH

The power range is represented on the vertical axis.
17. Conversion (#7.) — KOHBEPCHSL, TPESBPALICHIC
Nanoporous metal oxide materials have numerous potential applica-
tions in various areas, including conversion and storage.

Ex. 6

a. Match the words with their definitions.

a) avechicle designed for travel in space

b) the process of: making or keeping some-
thing cold

¢) to continue to have; to keep in existence,
or not allow to become less

d) to cause something to be used; bring into effect

¢) the activity of collecting information that can
be used to find out about a particular subject

f) the point at which a connection can be
made in an ¢lectric circuit

g) to force liquid or gas to move from one
place to another

h) a substance or an object that absorbs heat

1) the remaining nuclides left over

1) a movement of water, air, or electricity in
a particular direction

k) the amount of clectrical power that is
supplied

1) data collection
2) heat sink

3) to pump

4) terminal

5) refrigeration
6) toinvoke

7) to maintain

8) spacecraft

9) current

10) load

11) decay products
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b. Translate the terms with the word thermoelectric.

Thermocelectric converter; thermoelectric heat flux; thermoelectric heat
pump; thermoelectric heater; thermoelectric cooler; thermoelectric py-
rometer; thermoelectric cooling; thermoelectric analogy; thermoelec-
tric thermometer; thermoelectric traction; thermoelectric transducer;
thermoelectric vacuum baffle; radioactive thermoelectric generator;
thermoelectric thermocouple; automatic thermoelectric switch; cascad-
ed thermoelectric device.

READING

Thermoelectric power generator

Thermoelectric power generator is any of a class of solid-state
devices that either convert heat directly into electricity or transform
electrical energy into thermal power for heating or cooling. Such de-
vices are based on thermoelectric effects involving interactions be-
tween the flow of heat and electricity through solid bodies.

All thermogelectric power generators have the same basic config-
uration. A heat source provides a high temperature, and the heat flows
through a thermoelectric converter to a heat sink, which is maintained
at a temperature below that of the source. The temperature differential
across the converter produces a direct current (DC) to a load (RL) hav-
ing a terminal voltage (V) and a terminal current (I). There is no inter-
mediate energy conversion process. For this reason, thermoelectric
power generation is classified as direct power conversion. The amount
of electrical power generated is given by I’RL, or VI.

A unique aspect of thermoelectric energy conversion is that the
direction of energy flow is reversible. So, for instance, if the load resis-
tor is removed and a DC power supply is substituted, the thermoelec-
tric device shown in the figure can be used to draw heat from the “heat
source” element and lower its temperature. In this configuration, the
reversed energy-conversion process of thermoelectric devices is in-
voked, using ¢lectrical power to pump heat and produce refrigeration.

This reversibility distinguishes thermoelectric energy converters
from many other conversion systems, such as thermionic power con-
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verters. Electrical input power can be directly converted to pumped
thermal power for heating or refrigerating, or thermal input power can
be converted directly to electrical power for lighting, operating electri-
cal equipment, and other work. Any thermoelectric device can be ap-
plied in either mode ofioperation, though the design ofia particular de-
vice is usually optimized for its specific purpose.

The decay products ofiradioactive isotopes can be used to pro-
vide a high-temperature heat source for thermoelectric generators. Be-
cause thermoelectric device materials are relatively stable to nuclear
radiation, and because the source can be made to last for a long period
of time, such generators provide a useful source ofi power for many
unattended and remote applications. For example, radioisotope ther-
mogelectric generators provide electric power for isolated weather mon-
itoring stations, for deep-ocean data collection, for various warning
and communications systems, and for spacecraft. In addition, a
low-power radioisotope thermoelectric generator was developed as
carly as 1970 and used to power cardiac pacemakers (kapauocTumyisi-
toper). The power range ofi radioisotope thermoelectric generators is
generally between 107° and 100 watts.

Ex. 7 Answer the following questions.

1. What is a thermoelectric power generator? 2. What effects are the
devices like a thermoelectric power generator based on? 3. What inter-
actions do thermoelectric effects involve? 4. Do all thermoelectric
power generators have the same basic configuration? 5. For what rea-
son 1is thermoelectric power generation classified as direct power con-
version? 6. What is the unique aspect ofithermoelectric energy conver-
sion? 7. What is the main difference between thermoelectric energy
converters and thermionic power converters? 8. Can any thermoelec-
tric device be applied in either mode ofioperation? 9. Can the decay
products ofiradioactive isotopes be used to provide a high-temperature
heat source for thermoelectric generators? 10. Why do thermoelectric
power generators provide a useful source ofipower for many unattend-
ed and remote applications? 11. What made thermoelectric power gen-
erators useful for isolated weather monitoring stations, for deep-ocean
data collection, for various warning and communications systems, and
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for spacecraft? 12. When was a low-power radioisotope thermoelectric
generator developed? 13. How can thermoelectric generators be used
in medicine?

Ex. 8 Read the text again and decide whether these statements are

true () or false (=), correct the false ones.
1. Solid-state devices convert heat directly into electricity.
2. Solid-state devices are based on thermoelectric effects.
3. All thermoelectric power generators differ in their basic con-
figuration.
4. A heat source provides heat that flows through a thermoelec-
tric converter to a heat sink.
5. 'The temperature differential across the converter produces an
alternative current to a load.
6. The amount ofielectrical power generated is given by RLV, or VL
7. The direction of energy flow invoked by thermoelectric energy
conversion is reversible.
8. Reversibility makes thermoelectric energy converters similar
to many other conversion systems.
9. Electrical input power can be directly converted to pumped
thermal power for heating or refrigerating.
10. Materials of thermoelectric devices are rather quickly de-
stroyed due to nuclear radiation and are short-lived.
11. The power range ofi radioisotope thermoelectric generators is
generally between 107 and 200 watts.

Ex. 9 Fill in the gaps with appropriate words.

Larly, high, devices, generated, walts, optimized, lower,
lighting, electrical, thermal, design, wunattended, radioisotope
1. Such ... are based on thermoelectric effects involving interactions
between the flow of heat and electricity through solid bodies. 2. A heat
source provides the ... temperature, and the heat flows through a ther-
moelectric converter to a heat sink. 3. The amount of: electrical power
... is given by I°RL, or VI. 4. The thermoelectric device can be used to
draw heat from the “heat source” element and ... its temperature. 5. ...
input power can be directly converted to pumped thermal power for
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heating or refrigerating. 6. ... input power can be converted directly to
electrical power for ... operating ¢lectrical equipment, and other work.
7. The ... ofia particular device is usually ... for its specific purpose.
8. Such generators provide a useful source of power for many ... and
remote applications. 9. In addition, a low-power radioisotope thermo-

clectric generator was developed as ...

as 1970.

10. The power range

of ... thermoelectric generators is generally between 107 and 100 ...

LANGUAGE STUDY
Word Building
1. Cyddurcsl mpunarateibHbIX, 00pa30BAHHBIX OT CYLIECTBH-
TeJIb HbIX
+A=
A 3HAUeHHe Mpumep
~fil 3HaueHue «nonHoTH Kadectsay (full of) | beautiful, colourfil
-less OTCYTCTBHE KauecTBa (without) colourless, useless
-ous cioBa  (paHI. MPOUCXOKACHUSA, | COUrAgeous,
aHasior -ful famous
-ty CBOWCTBO, XapakTepHOe I npeaMe- | friendly, lively
toB u jull (having the nature of)
-en MaTepHal, W3 KOToporo caeiaH | leaden, woolen
MpeaMeT
-y, MMEIOIIHI KaueCTBO TOTO, 4To 000- | rainy, basic,
-ic, -al | 3HaYEeHO OCHOBOM natural
-ish HAIMOHAJIbHAS TIPUHAICKHOCTh, a | Scottish, reddish
TaKKe cnabasg CTEHCHb CBOWCTBA
(origin, nature)
-(i)an, | HaITHOHAILHAS NPUHALIICKHOCTD, | Japanese,
-ese A3bIKK U T.1I1. (OT UMEH COOCTBEHHBIX, | Malaysian
reorpa)uIeCKUX HA3BAHUH)
-ary, MPHHAMICKHOCTh WM CBS3b C 4eM- | evolutionary, solar
-ar 6o
-like oA00He, CXOKECTh wavelike
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2. Cyddukcn! npunararensHbIX, 00pa30BaHHBIX OT IJ1aroJoB

ertl+ A = fadj

A 3HAUeHHe Mpumep
ble ibl BO3MOJKHOCTD TTOJBEPTHYTECA ACH- | changeable,
-able /-ible
CTBHIO, YKa3aHHOMY IJIarojaoM measurable
_ _ destructive,
-ive/.-ative | HATMYWE ONPEACICHHOTO NPU3HAKA | _
impulsive
different,
-ent /-ant HAJIUYHE ONPEACICHHOTO PU3HAKA
pleasant
. . amusing,
-ing BBI3BIBAOIINH 3¢ dekT (Mpr3HaK) . &
exciting
-ed norygarotuil 3¢ ekt (mpruzHaK) heated, excited

Ex. 10 Translate the following adjectives paying attention to their

suffixes:

) +A=
Logical, powerful, dreadful, metallic, dangerous, friendly, satisfactory,
obligatory, contrary, electric, phonetic, tactless, cloudy, similar, circu-
lar, ordinary, elementary, intermediate, adequate, golden, wooden,
Japanese, Spanish, shortish, massive, relevant, stationary.

b) +A=
Reversible, convertible, miserable, combinable, resistant, confident,
evident, convenient, dependent, effective, progressive, sensible.

Translation Difficulties

but HO
He tried to repeat the experiment
but couldn't.

but = except JIHIIB, TOJIBKO, KPOME, 3a HCKJIIOUC-
after words such as all, HHCM

everything/nothing, There is but one proper method to
everyone/no one, ‘prove the theory.

everybody/nobody
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but for + smth eciu OBl He

1s used to introduce the rea- But for the circuit breaker, a short
son why something didn’t circuit might cause fire.

happen

all but = except (for) MOYTH

meaning ‘almost completely” [ had all but finished the essay when
the computer crashed and I lost it all.

Ex. 11 Translate the sentences. Pay attention to the words but, but for.
1. Heat pumps differ in how they apply this work to move heat, but
they can essentially be thought of as heat engines operating in reverse.
2. They would have failed the experiment last year but for your help.
3. But for tungsten, the filament will burn in no time. 4. But for fric-
tion, our world wouldn’t be the same. 5. Currently, all commercial re-
actors are based on nuclear fission. But there is another possibility of
nuclear energy generation by a safer process called nuclear fusion.
6. But for thermoelectric effects, thermoelectric power generators
would be impossible. 7. Mistakes are inevitable but strive for accuracy.
8. But for the brakes, it could be impossible to stop the moving car in
case of emergency. 9. Friction produces heat but the heat produced by
friction is usually considered to be the lost heat or useless work.
10. But for semiconductor technology and mass production of
large-scale integrated circuits, the introduction of electronic watches,
calculators and similar appliances wouldn’t be affordable. 11. In each
case, an ordinary differential equation contains one or more functions
of but one independent variable and the derivatives of those functions.
12. The Fahrenheit scale is used in England, but it is not used in Russia.

SPEAKING

Ex. 12 Search the Internet Resources and watch a video in English
about the Seebeck effect. Do the tasks.

1. Explain what the Seebeck effect is, how it can be used to your
group-mate or group;

2. Make presentation using video screen shorts;

3. Switch off the sound and voice a video in your own words.
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Ex. 13 In ex. 12 you described the Seebeck Effect. Be ready to talk

about the Peltier effect and the Thomson effect.

— Explain the difference between the Seebeck, Peltier and the
Thomas effects;

— Give a presentation on thermoelectric effects.

Unit 8

Grammar. Gerundial Construction

Text. Cogeneration

Word building. The Most Common Suffixes of Adjectives
Formation of Adjectives from Nouns
Formation of Adjectives from Verbs

GRAMMAR

Gerundial Construction

3asucumetii cepynouaivuslii obopom

MPEJIOT
On

+ T'epyuanit
Writing

Linsist jon| +

Mrm'ngj a new letter immediately.

He3zagucumoiil cepynouanvrutii 0bopom

(Ilpeagor)  +

IIpurspkaTenpHOE MECTOMMEHHE +  TepYHAMH
CyIuecTBUTCIBHOE B MPUTSIKA-
TCITBHOM (MM ODIIEM) Ma/ICKS

IIpunarounoe
MPEJIOKEHUE

IMoanexamee CKa3yeMoe

1insist lon| +Hyoun+ Mrm'ng| a new letter immediately.

N.B.: 1. I'epynaunansapic 00OPOTHI BHITIONHSAIOT B TIPS IOKSHUHU TC K

¢$VHKUMH, 9TO U repyHAul. 2. [epyHauansHbii 060pOT NEPEBOAUTCH
MPUAATOYHBIM [IPEITIOKCHUCM.

See Grammar Module

91



Ex. 1 Translate the:following sentences paying attention to Gerundi-
al Constructions, pointing out the Gerund and defining its:function.
1. There was no hope of their finishing the experiment on time.
2. We heard of his having started a very important experiment in your
laboratory. 3. We know of most metals being good conductors of heat
and electricity. 4. There is no hope of our getting a complete analysis
within 10 days. 5. His having obtained a residue at such a temperature
was a great success. 6. The assistant apologized for his having made a
mistake in the calculations. 7. They knew about our having published
the results of the tests. 8. In spite of semiconductor diodes being so
important, they were little used at the beginning of the last century.
9. We knew of atomic energy having been used for several years for
heating houses in a small region in the UK. 10. The professor knew
about the students” going to the power plant. 11. Franklin’s having
worked in the field of electricity is a well-known fact. 12. We were
informed of the electric furnace being an ideal melting and refining
unit for the steel industry. 13. Everybody heard of this new device hav-
ing been implemented into practice. 14. His having done numerous
experiments proved the hypothesis. 15. Student’s knowing the rule
helped him to pass the exam successfully.

Ex. 2 Transform the sentences using the Gerundial Construction,
define its:function.

Model: 1) We know that he studies Atomic Physics. — We know of his
studying Atomic Physics (Indirect Object).

2) He reads technical journals and it helps him in his research work. — His
reading technical journals helps him in his research work (Subject).

1. We know that all thermoelectric power generators have the same
basic configuration. 2. Newton stated his laws of motion. It is very im-
portant for modern science. 3. We know that any object is prevented
from moving at constant speed by air friction. 4. The direction of ener-
gy flow is reversible. It is a unique aspect of thermoelectric energy
conversion. 5. We know that he has spent more than 20 years of scien-
tific thinking before finally formulating the ideas on paper. 6. Thermo-
electric device materials are relatively immune to nuclear radiation.
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It is an important property for many unattended and remote applica-
tions. 7. We can directly convert a temperature difference to electricity
if we apply the Seebeck effect. 8. His article was published. It is a
great success.

Ex. 3 Translate the following sentences.

1. To, uto HeroToH n300pen MaTeMaTHUECKUH ammapar, HeoOX0JUMBbIH
JUTS TIOATBEPIKACHHS CIIPABEATHBOCTH OCHOBHBIX 3aKOHOB MCXAHHKH,
HMMENIO OrpOMHOC 3HaueHue. 2. KpeMHMI HAMOMUHACT YITICPO B 00pa-
30BaHMU PsJa NETYYHX ruaparos. 3. s moboro KOCMHUYECKOro Ko-
padns CYIIECTBYET OMACHOCTh CTOPETh M3-3a TOTO, YTO OH OBLT BBIBE-
JCH Ha HEMpaBUIbHYIO opOuTY. 4. COCTOSHIE MOKOS WIH PaBHOMEP-
HOTO JBHXKCHUS TElla U3MCHSICTCS MOCIE BO3ACHCTBHS HA HETO KaKOW-
1ub0 BHEIIHEH HecOanaHCHPOBAHHOM CHIBL. 5. MBI 3HaeM, uto ceped-
PO M MeAp SABISIOTCS OYCHb XOPOLIHUMHU MPOBOJHHKAMHU 3JICKTPUYC-
ctBa. 6. M3BecTHO, uro mr000i 0ObeKT HE MOkeT (to be prevented
from) ABHraThCs C MOCTOSHHONW CKOPOCTBIO H3-3a TPSHHUS BO3AyXa.
7. JBrKeHHE 3TOr0O Teina OBLIO M3MCHCHO M3-32 BO3ACHCTBHA HA HETO
BHEINHCH CHIIBL. §. YUCHBIC MOTYT U3MEPHTh CHIIy FPABUTALIUH B JIO-
00l TOYKE 3¢MHOM MOBEPXHOCTH Onarofaps tomy, uto Heroton chhop-
MYJIHPOBAaI BTOPOH 3aKk0oH ABIKeHHS. 9. I'padut vcnons3yeTcs B Kave-
CTBE 3aMCIUTUTENS B ATOMHOM KOTJIC M3-32 TOTO, YTO OH JACLICBHIH U €ro
CHOCOOHOCTH BBIACPKHBATH BBICOKHE TeMreparypsl. 10. DnekTpoHsl
TEKYT K KaTOAY W3-3a TOTO, YTO OH MOTEPSUT BIICKTPOHBI U SABIACTCS Me-
HEE OTPHLATCIBHO 3apsSXKCHHBIM, YeM OTPHLATEIbHAS CTOPOHA GaTapew.

VOCABULARY

1. Cogeneration (= cogen = combined heat and power (CHP) () —
KOTCHEpaLWs (COBMECTHOS MPOU3BOACTBO AJICKTPOIHEPIHH)

Biomass combustion for heat and the cogeneration of heat and power
(CHP) is a commercial technology in the district heating systems.

2. Steam (n.) — map

If water is heated up to 100 °C it turns to steam.

3. Concept (#.) — KOHUCTILHS, TOHATHE, UL

It is very difficult to define the concept of beauty.
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4. Electric utility (n.) — snexTposHepreTHUecKas KOMIaHUs (SHEP-
TOTNPEANPHSITHUE )

Electric utilities are facing increasing demands including ageing
infrastructure, reliability, and regulation.

5. Utility company (#.) — KOMMyHaJIbHAs KOMIIAHUS, KOMMYHA/Ib-
Has CIyx0a

Public Utility Company “Water and Sewerage” is obliged to pro-
vide potable water.

6. Reliable (adj.) — HaaexHbIi

What is the most reliable method of calculation?

7. Waste heat (7.) — oTpaboTaHHOE TEILIO

The fuel cell system also includes auxiliary components to remove
waste heat. Depending on system size and configuration, waste
heat may be transferred by a coolant or directly to air.

8. Facilities (17.) — oGopyaoBaHie, CPEACTBA; BO3MOXKHOCTH, ariaparypa
New facilities should not be placed in arcas of known risk, while
older facilities may require adequate infrastructure protection or
upgrading.

9. Capture (v, n.) — 3axXBaThIBATH, YJIABIUBATH, 3AXBAT, yJIABTHBAHUC
The data is captured by an optical scanner.

10. End-use (#.) — KOHCYHOE HCIIOB30BAHUE (MOTPEOICHIUE)
Generally, in developing countries, end-use efficiency can be im-
proved considerably using available technologies.

11. Beneficial (adj.) — none3Hbiii, BRITOJHBIN, HOTOKUTSIBHBIN
These actions include both beneficial and detrimental effects.

12. Environmental impact (#7.) — BO3ACHCTBUE HA OKPYIKAIOIIYIO
cpeay, MOCICACTBUS A/l OKPYKAMOIICH CPEab

We need to be concemed about the environmental impacts of all
this construction.

13. Operating costs (7., usually plural) — s3xcriyaralioHHbIC pac-
XO4bI, SKCITYATAIUOHHBIC 3aTPAaThl

Significant savings occurred in documents production, travel and
operating costs.

14. Off-the-shelf (adj.) — roToBBIl, cepHIHBII

You can purchase off-the-shelf software or have it customized to
suit your needs.
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15. Proven technology (#.) — anpoOupoBaHHas TEXHOJIOTHS, OTpa-

OoTaHHAas! TCXHOJIOTHSL;, IPOBEPECHHASI TCXHOIOTHS

We can do it with proven technology.

16. Large-scale (adj.) — B xpynHOM Maciitabe, KpyImHOMacIuTat-
HBIH, MACCOBBIN, ITUPOKUN

They have announced large-scale changes in the organization.

17. Implementation (#.) — OCYIIECTBICHHUE, BHSAPCHUS, TPUMCHCHHE
He summarized by saying we needed better planning and imple-

mentation.

Ex. 4

a. Match the words with their definitions.

1) steam

2) cogeneration
3) concept

4) off-the-shelf
5) facilities

6) clectric utilities
7) reliable

8) large-scale

9) environmental
impact

10) operating
costs

11) beneficial
12) utility com-
panies

a) a service that is used by the public, such as
an electricity or gas supply or a train service

b) trusted or believed because he, she, or it works
or behaves well in the way you expect

¢) a hot gas that is produced when water boils

d) the effect that the activities of people and busi-
nesses have on the environment

¢) a cost involved in using a machine, piece of
equipment, building, etc.

f) used to describe a product that is available im-
mediately and does not need to be specially
made to suit a particular purpose

g) helpful, useful, or good

h) an idea, theory, etc. about a particular subject

1) a company that supplies something such as
electricity, gas, or water to the public

1) the use of a heat engine or power station to
generate electricity and useful heat at the
same time

k) involving many people or things, or happen-
ing over a large arca

1) buildings, equipment, and services provided
for a particular purpose
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b. Translate the terms with the word cogeneration.

Cogeneration-based district heating; cogeneration steam; cogeneration
system; cogeneration turbine; industrial cogeneration; nuclear cogener-
ation plant; nuclear cogeneration; steam cogeneration; thermal cogen-
eration plant; waste-to-energy cogeneration plant; cogeneration units;
industrial cogeneration; micro cogeneration; cogeneration installations.

READING

Cogeneration

At the beginning of the twentieth century, steam was the main
source of mechanical power. However, as ¢lectricity became more con-
trollable, many small “power houses™ that produced steam realized they
could also produce and use electricity, and they adapted their systems to
cogenerate both steam and electricity. Then tfrom 1940-1970, the con-
cept developed of a centralized electric utility that delivered power to the
surrounding area. Large utility companies quickly became reliable, rela-
tively inexpensive sources of electricity, so the small power houses
stopped cogenerating and bought their electricity from the utilities.

Cogeneration is the simultancous generation from a single ener-
gy source of two forms of energy, usually heat and electricity. Tradi-
tional generating systems produce only heat or electricity by burning
fuel. Buming fuel generates a lot of heat, and the exhaust gases can be
hotter than 932°F (500 °C). Traditionally, this “waste heat” would be
vented into the environment for disposal. Cogeneration facilities cap-
ture some of that waste heat and use it to produce steam or more elec-
tricity. Both systems release the same amount of energy, but cogenera-
tion obtains more end-use from that energy.

There are several reasons why cogeneration is a beneficial tech-
nology. Cogeneration is an excellent method of improving energy effi-
ciency, which has positive environmental and economic results. The
most important environmental reason to cogenerate is that vast
amounts of precious, non-renewable resources are being wasted by
inefficient uses. For example, only 16% of the energy used for indus-
trial processes creates useful energy or products. About 41% of the
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waste is unavoidable because some energy is always lost whenever
energy is transformed. However, 43% of the wasted energy could po-
tentially be used in a more energy-efficient process. Cogeneration is an
excellent way to increase energy efficiency, which reduces both envi-
ronmental impacts and operating costs.

Another benefit of cogeneration is that it is an off-the-shelf
technology. It has been used in some forms for over a century and
therefore most technical problems have been solved. Because cogener-
ation is a reliable, proven technology, there are fewer installation and
operating problems compared with new, untested technology.

There are several barriers to the large-scale implementation of co-
generation. Although the operating costs of cogeneration facilities are rela-
tively small, the initial costs of equipment and installation are relatively
large. Also, multinational oil companies and central utility companies
have substantial political influence in many countries. These companies
emphasize their own short-term profits over the long-term environmental
costs of inefficient use of non-renewable resources. Other barriers to co-
generation are the falsely depressed costs of fossil fuels, relative to their
true, longer-term costs and future shortage.

Ex. 5 Answer the questions.

1. What was the main power source at the beginning of the twentieth
century? 2. Why did the small power houses stop cogenerating?
3. What is the main difference between traditional generating systems
and cogeneration systems? 4. What temperature can the exhaust gases
generated by burning fuel reach? 5. Do both systems (traditional and
cogeneration) release the same amount of energy? 6. What is the most
important environmental reason to cogenerate? 7. Why is about 41% of
the waste unavoidable? 8. Is energy lost whenever it is transformed?
9. What amount of the wasted energy could potentially be used in a
more energy-efficient process? 10. Why can cogeneration be consid-
ered as an off-the-shelf technology? 11. Are the operating costs of co-
generation facilities small or large? 12. What is the reason of multina-
tional oil companies and central utility companies to be against cogen-
eration?
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Ex. 6 Match the words to make word combinations and give their
equivalents in Russian. Use them in the sentences of your own.

1) mechanical a) companics
2) electric b) heat

3) simultaneous ¢) generation
4)  generating d) resources
5) waste ¢) implementation
6) non-renewable f) process

7) energy-efficient g) power

8) environmental h) technology
9) operating 1) costs

10) off the-shelf 1) utility

11) large-scale k) system

12) oil 1) impacts

Ex. 7 Rearrange the sentences to reproduce the text Cogeneration.
1. Besides, multinational oil companies and central utility compa-
nies emphasize their own short-term profits over the long-term en-
vironmental costs of inefficient use of non-renewable resources.
2. The exhaust gases produced by burning fuel can be hotter than 932 °F.
3. Steam was the main source of mechanical power at the beginning
of the twentieth century.
4. Another benefit of cogeneration is that it is an off-the-shelf
technology.
5. As electricity became more controllable, many small “power
houses™ adapted their systems to cogenerate both steam and electricity.
6. There are fewer installation and operating problems compared
with new, untested technology.
7. Cogeneration is an excellent way to increase energy efficiency,
which reduces both environmental impacts and operating costs.
8. From 1940 to 1970 the small power houses stopped cogenerating
and bought their electricity from the utilities.
9. Cogeneration facilities capture some of that waste heat and use it
to produce steam or more ¢lectricity.
10. There are several reasons why cogeneration is a beneficial
technology.
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11. There are several barriers to the large-scale implementation of
cogeneration.

12. Although the operating costs of cogeneration facilities are rela-
tively small, the initial costs of equipment and installation are rela-
tively large.

LANGUAGE STUDY
Word Building

EXx. 8 Fill the table with missing words.

Verb, Noun Adjective

Create .

.. Possessive

Act

Attract

Mass ..

.. Resistant

Differ ..
Limitless

.. Logical

Progress

Reverse ..

. Metallic

Gold

Convert .
Protective

Ex. 9 Translate the following adjectives and point out the suffixes.
Obvious, numerous, various, dangerous, synchronous, continuous,
powerless, sensorless, useless, suitable, applicable, allowable, desir-
able, measurable, appreciable, reasonable, controllable, recognizable,
valuable, theoretical, formal, electromechanical, powerful, useful, ac-
tive, generative, regulative, constructive, effective, relative, reactive,
affirmative, negligible, feasible, dynamic, scientific, analytical.
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Ex. 10 Read and translate the words with the same stem, state the
ipart of speech.

Combined — combination — combinative — combinatorial — combine —
to combine; efficient — efficiency — efficacy; reality — real — realism —
realist — realistic — really; to realize — realization — realizable; control-
lable — controller — controlling — controls — controlled; compared —
comparative — comparatively — to compare — comparison — compara-
ble; to improve — improvable — improvement — improver; profit —
to profit — profitable — profitably — profiteer; to distribute — distributable —
distributary — distributed — distributing — distribution — distributive —
distributor; various — variety — to vary — variable; to replace — replace-
able — replacement.

Translation Difficulties

Ipeanor = nas, utobsl, Ha, 3a, B They reconstructed the experi-

as for = 4ro KacaeTcs; ment for commission. As for this

for example = HanpuMep clement... Take this substance
for instance/example ...

[pennor = B TeueHne (IEproO They have studied the phenome-

BPEMCHH) na for two years.

Coro3 = so/as/since = Tak Kak He failed the exam for he missed
the lectures.

Ecau 6b1 He If it were not. for the professor 1

wouldn’t cope with the test.

Ex. 11 Translate the sentences. Pay attention to the word for.

1. This scientist was the first to use tungsten for filament. 2. The pro-
fessor was sent for immediately. 3. For a power station using combus-
tion, the efficiency of the cycle is limited by the temperature at which
the rotating machine can operate. 4. They always got tired during their
experiment for the work they carried out was extremely difficult.
5. Different types of meters are used for measuring alternating current.
6. As for cogeneration, it is known to be a highly beneficial technolo-
gy. 7. “Laser” is an acronym for light amplification by stimulated
emission of radiation. 8. It is necessary to have a large collection of
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atoms in the excited state for the laser to work efficiently. 9. Persians
had already been using windmills for 400 years by 900 AD in order to
pump water and grind grain. 10. Wind turbines cannot be built every-
where simply because many places are not windy enough for suitable
power generation. 11. For an automatic system to be successful it must
tune a transmitter at least as accurately as it can be done manually.
12. The problem is far too involved for one to be able to solve it.
13. The data obtained cannot be regarded as evidence of the postulated
reaction for the system is greatly complicated by other reactions.
14. Two hours are sufficient for the reaction to occur.

SPEAKING

Ex. 12 Read English idioms with the word “steam” and try to
explain their meaning. Give Russian equivalents if any.
IDIOMS:
run out of steam; get/pick up steam; let/blow off steam

Ex. 13 Role-play an international conference and discuss the pros

and cons of Cogeneration.

Work in groups: a) Perenco Representatives, b) Green Party Activists.
Use these phrases while:

— Giving reasons (Sometimes when we give opinions, we may want
to give a reason): Firstly...; Secondly...; One reason is...; Another
is...; To start with...; Added to that...; For one thing...

— Interrupting (Sometimes, if we are exchanging opinions with other
people, we may want to interrupt them politely): Excuse me. Can I just
say...?; Could I come in here. .. ?; Sorry to interrupt but... Yes, but...

— Stopping_someone from interrupting vou: If you’d let me fin-
ish...; Just a minute...

Ex. 14 Make a presentation on one of the topics.
— History of Cogeneration;
— Common CHP Plant Types;
— Combined Heat and Power District Heating;
— Industrial CHP;
— Thermal Efficiency in a Cogeneration System.
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Unit 9

Grammar: Set expressions. Derivative, Compound and Composite

Prepositions
Text: Nuclear Energy

Word building: The Most Common Suffixes of Adjectives
Formation of Adjectives from Nouns
Formation of Adjectives from Verbs

GRAMMAR

Set expressions.
Derivative, Compound and Composite Prepositions

As a matter of fact (in fact) ... -
Ha caMOM Jene, pakTHaecKu

(In) so far ...
MOMEHT (T0Ka)

— Ha JaHHBIA

No matter what ... — Hezasucumo | Just as... — TO9HO Tak ke, Kak;
OT TOroO, 4T0 HO,Z[O6HO TOMY, KaK
According to — corjacHo, B | Atthe expense of ... — 3a cuer,
COOTBETCTBHH C LECHOI
Compared with ... — no cpasre- | In spite of ... — HECMOTps Ha
HUIO
In case ... — B cyuae On the contrary... — HAaIPOTHB,
B OTJIINYHUC OT
Excluding ... — uckmrouas, 3a uc- | Instead of ... — BMecTo TOTO
KITFOUCHHUCM 4TOOBI
In (one’s) turn ... — B cBor oue- | In addition to ... — B gomoHe-
peab HHC K,
BIOOABOK K
Owing to — Beaeacteue, mo | Notwithstanding ... — HECMOT-
MPHIMHE, Gnaroaaps pA Ha, BONIPEKHU
the rest of ... — ocTarok At any rate ... — B j1r000M Ciiy-
qac, TaK U1K HHAYIC
To deal with ... — umerp meno ¢, | Atleast ... — mo kpaiiHei mepe
paccMaTpuBaTh
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Ex. 1 Read and translate the following sentences.

1. As a matter of fact, the methods used in measuring activities depend
upon well-known equilibrium laws. 2. No matter what material the
cathode may be made of, the eclectrons are always given off.
3. Our most accurate knowledge about climate sensitivity, at least so
far. is based on empirical data from the earth’s history. 4. In case one
end of the wire is made positive by removing e¢lectrons from it, the
shortage of electrons at this end will cause free electrons to be attracted
toward it. 5. In fact. the heavier the substance, the more complicated is
the atom. 6. Steam may be passed into an engine to produce mechani-
cal energy and the latter in its turn may drive a dynamo to produce
electrical energy. 7. The efficiency of the machine is 80%, the rest of
the power being lost in the resistance to friction. 8. The question of
setting a unit of e.m.f. can be dealt with in the same manner as for cur-
rent. 9. At any rate one cannot carry out experiments without lab tech-
nique having been mastered well enough. 10. According to historical
data, Democritus thought all substances to be made up of tiny particles
which could not be further divided. 11. The modem diodes differ but
little from the early models in so far as its principle of operation is
concerned. 12. Just as there are some solids which conduct electricity
much better than others, so among liquids we have good and poor con-
ductors of electricity. 13. When a gas expands against an external pres-
sure it does work at the expense of the kinetic energy of its molecules.
14. On a contrary, in certain cases friction becomes a help necessary
instead of being a difficulty causing only wear and losses. 15. The air-
craft carries 461 people excluding the crew and cabin staff.

Ex. 2 Fill in the blanks. with the words. from the box. Translate the
sentences.

1. according to; 2. as a matter of fact; 3. at the expense; 4. neverthe-
less; 5. at least; 6. in fact; 7. in its turn of; 8. in dealing with; 9. so
far; 10. in addition to; 11. notwithstanding; 12. in case; 13. the rest of

1. ..., all the atoms were formed in the first few minutes of the uni-
verse existence. 2. One of the difficulties in using transistors for pro-
ducing optical devices is that transistor components are intended to
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conduct electricity, ... some of the time. 3. ... this electronic force is
direct, the current is direct. 4. ..., the method of connecting the arma-
ture and field winding of the series motor is exactly the same as for the
corresponding generator. 5. Steam may be passed into an engine to
produce mechanical energy and the latter ... may drive a dynamo to
produce electrical energy. 6. In 1819 Volta returned to his native town
Como where he spent ... his life. 7. ... direct currents any potential
difference in excess of five volts should be considered unsafe. 8. ... the
data made scientists look for new conducting materials and for practi-
cal applications of the phenomenon. 9. ..., manufacturing of antiferro-
magnets has been quite complex and time-consuming. 10. Electricity is
used in every home ... its industrial applications. 11. Nowadays sci-
ence is developing at a great pace. ..., progress in some areas remains
slow and difficult. 12. No single state should ensure its own security ...
another. 13. ... the reductions the global threat posed by nuclear
weapons has not subsided.

Ex. 3 Translate the following sentences.

1. B cnvyae HEOOXOAMMOCTH OOBINAs YacTh TEILIA MOXKET OBITh BbI-
BeacHa. 2. Maes aroma Ovlna Boepesie BBeACHA [IeMOKPUTOM, KOTOPO-
r0, HA CaMOM JeNie, Mbl JOJDKHBI HA3BaTh OTLIOM COBPEMEHHOM aTtoM-

Hoti teopuu. 3. CornacHo uzpee M.B. JlomoHocoBa, Hayka OOKHA
cayxurh moasM. 4. HecMotps Ha HEKOTOpHIE 3aMEUaHHA, UCCIEA0BA-
nue A.-M. Ammepa BHECIO OTPOMHBIN BKJIAJ B HAYKY 00 JJICKTPHUC-
cte. 5. IlpoGnema pecypcHoro obecneucHus He mcuesna. HaoGopor,
Ka)KCTCsl, OHA CTAHOBUTCA BCE Oonee akrvansHOU. 6. B nomonHeHne k

pycckomy sa3eiky, M.B. JIOMOHOCOB XOpOIIO BIAACT MHOCTPAHHBIMHU
A3bIKAMH, & UMCHHO HEMCLKUM, (PpPaHLy3CKHM, IPEUYCCKUM H JIATHI-
Hei0. 7. Ha caMoMm jene mepBBId 3aKOH TEPMOAUHAMHUKH — 3TO IPOCTO
3aKOH COXPAHCHHS 3HCPTHH, MPUMEHICMBIN 11 PeoOpa3oBaHus TeIl-
na B pabory. 8. B mrobom civuae. Oy ay4uu npeoOpa30oBaHHOH B TEILIO U

MOTPAYCHHON BIYCTYIO, YacTh BHEPrUM, MOJaBacMoil Ha moboi nBu-
rareNb WK TCHEPATOP, TEPACTCA BHYTPHU caMod MawmuHbl. 9. ['unep6o-
JTHYECKUE YPABHEHUS OVAVT PACCMOTPEHBI B €TI0 MOCIEIHEM HCCIEI0-

BaHHH.
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VOCABULARY

1.  Nuclear ['nju:klis] (adj.) — saepHblii, aTOMHBIT

The country had agreed to disable its main nuclear fuel production
plant by the end of the year.

2. Release (¥.) — ocBOOOXKIaTh, BRICBOOOXKAATH

Highly toxic dioxins were released into the air.

3.  Nucleus (7.) — (pl. Nuclei) — sapo

This nucleus has captured the slow-moving neutrons.

4. Fission [ fifon] (n.) — neneHue, pacuiciicHUS

Industrialized nations should increase their efforts in supporting en-
ergy efficiency, renewable energy, and nuclear fission.

5. Fusion [ fju:zen] (n.) — cnusiaue, cruias, 00beAMHCHHE

The energy generation of the sun is based upon the thermonuclear
fusion of hydrogen into helium.

6. Split (apart) (v.) — pacIueIIsATh, PACKAIBIBATE, PA3ACIATH
German scientists have managed to split the atom, releasing
200 million volts.

7. Neutron [ nju:tron] (x.) — HEHTPOH

Neutron was discovered by James Chadwick in 1932,

8. Positively charged (adj.) — noa0XUTEIBPHO 3aPSIKSHHBIH

The nucleus contains positively charged protons and electrically
neutral neutrons.

9. Explosion [1k'splovzon] (#.) — B3pbIB

The fire was caused by a gas explosion.

10. Chain reaction (nuclear reaction) (#.) — uenHas peaxius
Maybe this explosion triggered the chain reaction.

11. Hydrogen [ haidrad3(o)n] (n.) — BOZOpOX

Compressed hydrogen has an energy density of only 5.6 mega-
joules per liter.

12. Uranium [jus'remiom] (#., adj) — ypaH, ypaHOBBIH

Depleted uranium has the same chemical and physical properties
as natural uranium.

13. Isotope [ aisatoup] (n.) — uzoTom

Even if you take a neutron away, leaving you with two protons and
Just one neutron, that isotope of helium is stable as well.

105



14. Species | 'spifi:z] (n.) — BUA, PA3HOBUIHOCTB, KIacC

Many plant and animal species are found only in the rainforests.
15. Break apart (¥.) — pa30uTh Ha COCTAB/ISIOLINC,; PA3bSAUHHUTD
The explosion caused the aircraft to break apart.

Ex. 4

a. Match the words with their definitions.

1) nucleus

2) fission

3) fusion

4) neutron

5) particle

6) explosion

7) nuclear reaction
8) hydrogen

9) uranium

10) isotope

a) a process in which two nuclei, or a nucleus
and an external subatomic particle, collide
to produce one or more new nuclides

b) the process of dividing the nucleus of an
atom, resulting in the release of a large
amount of energy

¢) the central part of an atom, usually made up
of protons and neutrons

d) an extremely small piece of matter

¢) a part of an atom that has no clectrical
charge

f) a chemical element that is a heavy, radioac-
tive metal, used in the production of nuclear
power and in some types of nuclear weapon

g) the technique of joining atoms in a reaction
that produces energy

h) a form of an atom that has a different atomic
weight from other forms of the same
atom but the same chemical structure

1) a violent burst, often with a loud noise

1) a chemical element that is the lightest gas,
has no colour, taste, or smell, and combines
with oxygen to form water

b. Translate the terms with the word nuclear.

Nuclear energy/power; nuclear power plant; nuclear fuel; nuclear in-
dustry; nuclear facility; nuclear fusion; nuclear energy; nuclear fission;
nuclear mass; nuclear physics; nuclear weapon; nuclear tests; nuclear
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component; nuclear device; the nuclear core of the congregation; the
operator of a nuclear power plant; nuclear bomb; concentrated nuclear
fuel; aboveground nuclear tests; detection of nuclear explosions; atom-
ic/nuclear energy; atomic/nuclear age; nuclear scientist.

Ex. 5 Jumbled words.

a. Unjumble the words:

Model: Soiteop ----> isotope

nxsieploo — ...; enghdroy — ...; sfinsio — ...; eeemlnt — ...; dirrouer-
fumth - ...

b. Make 5 morejjumbled words for your desk mate to solve.

READING

Nuclear Energy

Nuclear energy is one that can be released from the nucleus of
an atom. There are two ways to produce this energy, either by fission
or fusion. Fission occurs when the atomic nucleus is split apart. Fusion
is the result of combining two or more light nuclei into one heavier
nucleus. Most often, when people discuss nuclear power, they are talk-
ing about nuclear fission. Power production from fusion is still in its
infancy.

Atoms are made up of several parts: protons, neutrons, electrons,
and a nucleus. A nucleus is the positively charged center of an atom.
Protons are positively charged particles, and neutrons are uncharged
particles. Electrons orbit around the nucleus and are negatively
charged. Fission can occur in two ways — first, in some very heavy ¢l-
ements, such as rutherfordium, the nucleus of an atom can split apart
into smaller pieces spontancously. With lighter elements, it is possible
to hit the nucleus with a free neutron, which will also cause the nucleus
to break apart.

Either way, a significant amount of energy is released when the
nucleus splits. The energy released takes two forms: light energy and
heat energy. Radioactivity is also produced. Atomic bombs let this en-
ergy out all at once, creating an explosion. Nuclear reactors let this
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energy out slowly in a continuous chain reaction to make electricity. After
the nucleus splits, new lighter atoms are formed. More free neutrons are
thrown off that can split other atoms, continuing to produce nuclear ener-
gv. The first controlled nuclear reaction took place in 1942.

The atoms of different elements have different numbers of parti-
cles. Some elements are very simple and light. Hydrogen is the sim-
plest and lightest element because it has only one proton, one electron,
and no neutrons. In contrast, the heaviest element in nature 1s uranium.
(Some heavier elements have been artificially produced in laboratories,
but these elements do not exist in nature.) Uranium atoms contain
ninety-two protons and ninety-two electrons. The number of neutrons
can vary, depending on the isotope of uranium under consideration.
An isotope is a “species” of an element. It contains a different number
of neutrons from other isotopes of the same element. Generally, urani-
um nuclei contain either 143 or 146 neutrons.

For nuclear energy, uranium is the most important element. Ura-
nium is used as fuel to produce nuclear reactions. It makes a good fuel
source because uranium atoms are so big and heavy. They are easier to
break apart. These large atoms can be thought of as a house built with
playing cards. The house becomes increasingly unstable as cards are
added, and is more likely to fall apart the bigger and heavier it gets. In
a nuclear power plant, the goal is to create fission from uranium fuel
and to be able to speed the reaction up (or slow it down) to control the
amount of energy being produced.

Ex. 6 Answer the questions.

1. What are the ways to produce nuclear energy? 2. What is fusion?
3. What is the difference between protons, neutrons and electrons?
4. In what way can fission occur? 5. How do atomic bombs let out the
energy released? 6. When are new lighter atoms formed? 7. Do the
atoms of different clements have the same numbers of particles?
8. Why is hydrogen the simplest and lightest element? 9. How many neu-
trons do uranium nuclei generally contain? 10. What is used as fuel to
produce nuclear reactions? 11. Why does uranium make a good fuel
source?
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Ex. 7 Match the words to make word combinations and give their
equivalents in Russian. Use them in the sentences of 'your own.

1) power a) produced
2) positively b) production
3) uncharged c) energy

4) free d) reactors

5) light ¢) charged

6) atomic f) reaction

7) nuclear g) particles
8) chain h) unstable

9) artificially 1) bombs

10) increasingly j) neutron

Ex. 8 Read the text once more and give a heading to each paragraph.
Complete the chart with the headings and the keywords from the text.

Headings to the paragraphs Keywords (3-5)
§1...
LANGUAGE STUDY
Word Building
Ex. 9

a. Use suffixes to form adjectives.

n + -less = adj: power, use, name, meaning, point, help, sense, worth;
n + -ous = adj: instant, disaster, industry, enormity, numeral;

n + -al = adj: optic, spectre, experiment, inertia;

n + -ful = adj: success, use, fit;

v + -able/-ible = adj: to move, to connect, to heat, to reduce, to suit, to
prove, to control, to process, to observe, to use, to understand, to af-
ford, to sustain, to avail, to consider, to wear, to reason, to accept, to
change, to fashion, to charge, to access;

v+ -ive = adj: 1o attract, to refract, to negate, to posit, to conduct, to destruct.
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b. Read the adjectives, point out the suffixes and give the nouns of
the same stem.

Leaden — ..., natural — ..., electric — ..., efficient — ..., economical — ...,
environmental — ..., powerful — ..., harmful — .., traditional — ...

¢. Read the adjectives, point out the suffijxes and give the verbs of the
same stem.

Dependent — ..., attractive — ..., habitable — ..., alterative — ..., workable — ...,
unlimited — ..., adaptable — ..., comparable — ..., reliable — ...

EXx. 10 Read the chains of derivatives and give their Russian equivalents.
Commune — communal — (un)communicable — communicant — com-
municate — communication — (un)communicative — communicator;
cover — coverage — covering — discover — discoverer — discoverable —
discovery — uncover — uncovered — uncovering; (in)frequency — fre-
quent — frequentative — frequenter — frequently — infrequent; physic —
physical — physician — physicist — physically — physico-chemical —
physics — physiologic(al) — physio — physiology — physiotherapy; rely
— (un)reliable — reliably — reliance — reliant — reliability; sense — sense-
less — sensibility — sensible — sensibly — sensitive — sensitivity — sensor —
insensible — insensibility — insensitive; technic(al) — technically —
technician — technics — technique — technocrat — technography —
technologic(al) — technologist — technology — high-tech.

Translation Difficulties

either...or UAL... WTH... | KAK ... MAK U, 4eM ... U

neither ... nor HU.. HU...

Ex. 11 Translate the sentences. Pay attention to the word either ...
or, neither ... nor.

1. Ifithe direction ofieither the magnetic or electronic flux is reversed,
the direction ofithe travel ofithe radio wave is reversed too. 2. Neither
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solidity nor rest exists from the molecular point of view. 3. If either the
transmitter or the receiver is detuned, the operator misses the transmis-
sion. 4. In any event, current theories either empirical or electronic,
appear to account for this result. 5. Greeks could neither understand
their observations in the field of electricity nor make any use of them.
6. The primary energy source for heating gas may be either ordinary
combustion or fission. 7. Without friction we could neither walk nor
stand. 8. Electricity can neither be created nor destroyed. 9. Many la-
sers give off invisible radiation either infrared or ultraviolet.
10. The numbers are either odd or even. 11. Such satellites can contain
cither television cameras or photographic equipment for transmitting
pictures to the Earth.

SPEAKING

Ex. 12 Analyze tables 1 and 2 and make generalizations about the
data. Use the plan given below.

Plan:
1. What does the table show? 2. What do the numbers represent?
3. Make a thesis (a statement or an opinion that is presented with evi-
dence in order to prove that it is true). 4. Support your thesis. 5. Make
an appropriate conclusion.

Use the phrases:
The table shows ... A wide range in the percentage ... The rest of ...
A number of ... According to the data ... If to compare with ... On the con-
trary... Vice versa ... We can sum up ... (In) so far... etc. (Use Preposi-
tional Phrases and Compound Prepositions from the Grammar table).

Table 1. World Total Energy Supply

Total ‘Energy Supply (TES) provides a means to evaluate the
energy supplied to an energy system from all firel types. It accounts for
energy supplied in its primary form, prior to any conversions such as
coal to electricity.
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Type %

Fossil fuels 77%
Biofuels & waste 9%
Nuclear 4%
Hydro 7%
Wind & solar 3%
Geothermal 0.3%
Marine 0.0015%

Source: Annual shares IEA (7he International Energy Agency).

Table 2. Top five nuclear electricity generation countries

1
Nuclear elec- Nuclear Nuclear
Number .. .. share of
tricity genera- electricity R
of nuclear | . : . country’s
Country ower tion capacity generation total elec-
p (million kil- | (billion kil- ..
plants tricity gen-
owatts) owatt hours) .
eration
UsS 131 98.12 809.41 19%
France 71 63.13 382.40 70%
China 43 45.52 330.12 5%
Russia 48 28.37 195.54 18%
South 27 23.09 138.81 25%
Koreca

Source: U.S. Energy Information Administration, International Energy
Statistics.

Ex. 13 Search the Internet andfind more information about nuclear
energy. Speak on:
— Types of nuclear reactors; be ready to explain the abbs FNR,
LWRs, PHWRs, GCRs;
—  The first industrial nuclear power station;
— The peaceful uses of atomic energy.
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Module 4. Renewable energy sources

Unit 10

Grammar. Participle I and Gerund
Text. Renewable Energy
Word building. The suffixes ofiadverbs and numerals

GRAMMAR

Participle I and Gerund (Cpasuenue [lpuuactus I u I'epysnus)

Participle I Gerund
DyHryus 6 NPeonoAHCeHul
OmnpenencHue, JIroOoti YsIeH peanoKeHUI
00CTOATEITECTBO

Hanuuue npeonoea

IIpennor ve cragurca. Mo- B ¢yuxumu obcrogrenscTra
JKET CTOATH COX03 When U OIPEACTICHHUS YacTO CTOUT
(while) TPC AJIOT

Hanuvue mecmoumenust unu cyiyecmeumensbHo20
IMepen mpuuactreM He cTa- [Mepe repyHIHEM MOXKET CTOATH
BUTCA HpI/ITH)KaTe.]'IbHOG MCCTOUMCHHUC
1501041 Cy]lIeCTBI/ITCHbHOC B HpHTH)Ka-
TEIBHOM HJIH OOINEM TIAICHKE

See Grammar Module

Ex. 1 Compare thephrases. Define the Participle or the Gerund.
working motor — working model  reading student — reading lamp

boiling water — boiling point operating engine — operating time
melting point — melting ice burning fuel — burning cycle
freezing liquid — freezing point cooling device — air-cooling sys-

tem
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Ex. 2 Define the:function of the Participle or the Gerund in the sen-
fences.

1. Generally speaking, doing work on an object simply means transfer-
ring energy to that object. 2. Having used a laser beam, scientists ob-
tained accurate calculations of Jupiter’s temperature. 3. The tempera-
ture at which the melting of a substance occurs is the melting point of
that substance. 4. Using electricity on a large scale opens up great pos-
sibilities in various fields of science and everyday life. 5. Moving
through the magnetic field, the coil of wire will cut the lines of force.
6. In 1879 Edison succeeded in creating an improved lamp which
solved the problem of getting cheap electricity on a large scale.
7. In selecting the propellant combinations, chamber pressures and
temperatures must be considered. 8. There are in existence today a
wide variety of instruments capable of detecting and measuring various
types of instruments. 9. Connecting two conductors of the same mate-
rial, length and size in parallel has the same effect as a single conduc-
tor twice as large as either of the two. 10. While absorbing a quantum
of energy from some outside source, an electron jumps to a higher level.
11. Boron is used in making solid propellants for rockets.
12. Gamma rays differ from visible light only in having a much higher
frequency and a much shorter range. 13. Scientifically speaking, ener-
gy is the capacity of doing work. 14. Overheating an engine is prevent-
ed by providing a cooling system. 15. Knowing the landing speed and
the load it is possible to calculate the necessary wing area.

Ex. 3 Find the Participle Construction and the Gerundial Construc-
tion. Translate the sentences.

1. The failure was due to the operator’s having been careless in using
the instrument. 2. The beam travelled 800,000 km in space, its velocity
approaching that of light. 3. We know of the atomic reactor being fed
with uranium. 4. The first incandescent lamps consisting of a glass
bulb with a carbon rod serving as a filament were imperfect, their life
being only 30 minutes. 5. We know of his having worked at the im-
provement of the device for several years. 6. The transformer being of
high efficiency, the power input to the primary winding will be but
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slightly more than the amount of power being supplied by the sec-
ondary one. 7. As we know, mechanical energy is transformed into
heat, the process being the example of the conservation of energy.
8. Very small transformers are cooled by the atmosphere, no special
cooling arrangements being necessary. 9. Several remarkable Russian
scientists have made a great contribution to electrical engineering,
P.N. Yablochkov being the best known to everyone. 10. D.I. Mendeleyev’s
having created the Periodic Table was of great importance to chemistry.

Ex. 4 Complete the sentences with the correct form of the Participle
or the Gerund.

1. Various methods of (cool) transformers are adopted in practice, (de-
pend) upon the size and the local conditions. 2. Every electrical circuit
(carry) alternating current radiates a certain amount of electrical energy
in the form of electrical waves. 3. (Introduce) several carbon rods in-
stead of one, the scientists made the incandescent lamp serve a longer
period. 4. A stcam engine is driven by steam (go) through the cylin-
ders. 5. In (rotate) the magnet, we also rotate its magnetic field.
6. (Produce) by the laser, the narrow intense beam travels great dis-
tances without spreading. 7. (Launch) a satellite is done by (fire) it
from a multistage rocket. 8. (Make) the experiment, the researcher rec-
orded the data. 9. (Connect) a galvanometer to the circuit, we were
able to detect the current. 10. (Understand) the physics of the Sun has
more than academic interest. 11. We know of the experiment (carry
out) in the laboratory now. 12. This is the result of our not (specify)
input and output variables for the network.

VOCABULARY

1. Renewable (adj.) — BO30OHOB/IsIEMBIT

The future roles of hydropower and other renewable forms of en-
ergy ought to be studied.

2. Regenerate (v.) — BOCIPON3BOAUTb

This highly efficient technique enables communities to regenerate
even badly degraded soil.
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3. Exhaustible (adj.) — neGearpanutHbIil;, HCUCPTACMBIIT

The supply of energy depends, to a large extent, on systems that are
unsustainable owing to the depletion of exhaustible fossil-fuel re-
sources.

4. Biomass (n.) — dbromacca

Biomass absorbs carbon dioxide from the atmosphere.

5. Heating (n.) — mogorpes

This room has underfloor heating.

6. Cooling (n.) — oxgaxICHHUC

All engines were switched to an all-electric cooling system to
reduce power loss and fuel consumption.

7.  Fossil fuel — uckonaemoe Tormmso

Fossil fuel technology has advanced more quickly than renewables
technology.

8. Petroleum (#.) — GeHsun

Extraction, refining and buming of petroleum fuels all release
large quantities of greenhouse gases, so petroleum is one of the ma-
jor contributors to climate change.

9. Carbon dioxide — 1Byokucs yriepoaa

As the source of available carbon in the carbon cycle, atmospheric
carbon dioxide is the primary carbon source for life on earth.

10. Emission (#.) — BRIIYCK; BRIACICHHUE (TCILIA, CBETA, 3AI1axa)
Passenger transport still generates a significant part of total green-
house gas emission so we need to think about more sustainable
transport systems.

11. Contribution (».) — Bk1axa

This invention made a major contribution to road safety.

12. Access (n.) — nocTyn

The system has been designed to give the user quick and easy
access to the required information.

13. Surface (n.) — noBepxHOCTD

Adsorption involves the transfer of a component onto a solid surface.
14. Turbine (n.) — TypOuna

A one-megawatt turbine can produce enough electricity annually
to meet the needs of 700 households.
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15. Dam (n.) — gamOa; nioTHHA

A dam is a barrier that stops or restricts the flow of surface water or
underground streams.

16. Operate (v.) — aeiicTBOBATE; pabOTATh, YIIPABIIThH

How do you operate the remote control unit?

17. Tidal power plant — npunuBHAs 3JICKTPOCTAHLINAL

The world’s first large-scale tidal power plant was in France,
which became operational in 1966.

18. Photovoltaic system — poTosnekrpudeckas cuctema

A photovoltaic system consists of an arrangement of several com-
ponents, including solar panels to absorb and convert sunlight into
electricity.

19. Collector (n.) — anox (oTosnemenTa);, KOMLICKTOP (M1 COJI-
HCYHBIX YCTAHOBOK);, KOLICKTOP (Tpansucropa unun CBY-npubdopa)

The electrons diffuse through the base from the region of high con-
centration near the emitter toward the region of low concentration
near the collector.

20. Remote area — ynanéHnas o0nacts

More satellites are needed to provide telephone coverage in remote

areas.

Ex. 5

a. Match the words with their definitions.

a) relating to forms of energy that are produced
using the sun, wind, etc.

b) the region in a transistor into which charge

1) turbine .
) carriers flow from the base
2) renewable .
. ¢) capable of being used up
3) exhaustible . . .
d) any of various types of machines in which the

4) collector e . .

. kinetic energy of a moving fluid is converted
5) biomass

into mechanical energy

¢) a thick, black to yellow, flammable liquid mix-
ture of hydrocarbons

f) vegetable matter used as a source of energy

6) petroleum
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b. Translate the terms with the word cooling.

Active cooling system; air cooling; forced air cooling; forced air cooling
system; brake cooling; brake cooling oil; brake cooling oil filter; brake
cooling oil filter check; charged battery cooling time; closed-cycle
cooling water; emergency equipment cooling water; direct cooling;
direct cooling system; emergency cooling; emergency cooling function;
main loop cooling system.

READING
Renewable Energy

Renewable energy is the energy that is regenerative or, for all
practical purposes, virtually inexhaustible. It includes solar energy,
wind energy, hydropower, biomass (derived from plants), geothermal
energy (heat from the earth), and ocean energy. Renewable energy re-
sources can supply energy for heating and cooling buildings, electricity
generation, heat for industrial processes, and fuels for transportation.
The increased use ofi renewable energy could reduce the burning ofi
fossil fuels (coal, petroleum, and natural gas), eliminate associated air
pollution and carbon dioxide emissions, and contribute to national en-
ergy independence and economic and political security. There are
power plants that burn wood, agricultural residues, and household trash
to produce electricity.

Renewable energy makes important contributions to world ener-
gy supplies. Hydroelectric power is a major source ofielectrical energy
in many countries. Hydropower, produced from flowing water passing
through hydroelectric turbines, is the leading renewable energy source.
Most hydropower is produced at large dams, although there are many
small systems operating around the world, such as the small hydro-
power plant in Nepal, which provides power for the tourist and market
town near Mt. Everest. The production ofihydroelectricity from year to
year varies with rainfall.

In developing countries, many people do not have access to or
cannot afford electricity or petroleum fuels and use biomass for their
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primary energy needs. Biomass includes wood, agricultural crops and
residues, municipal refuse, wood and paper products, manufacturing pro-
cess waste, and human and livestock manure. It can be used to heat homes
and buildings, produce ¢lectricity, and as a source ofivehicle fuel.

Geothermal energy (heat from the earth) created deep bencath
the earth’s surface is tapped to produce electricity in twenty-two coun-
tries. Geothermal hot springs can also heat buildings, greenhouses, fish
farms, and bathing pools.

The world’s oceans are a vast and practically untapped source of:
energy. There are a few operating wave and tidal power plants around
the world, and several experimental ocean thermal energy conversion
(OTEC) plants have also been built. In Hawaii, a small OTEC plan was
built which uses the temperature ofi warm surface water to evaporate
cold seawater in a vacuum to produce steam that turns a turbine and
generator.

The simplest uses ofisolar energy are for drying crops, and heat-
ing buildings and water. Solar-heated homes and solar water heaters
can be found in nearly every country around the world. Solar water
heaters use collectors to heat water that is stored in a tank for later use.
Homes can be heated by using a stone floor to absorb sunshine coming
through windows, or by using solar collectors to heat a large tank ofi
water that can be distributed for heating at night. Concentrated sunlight
can be used to produce high-temperature heat and electricity. Photovol-
taic (PV) systems are based on solar electric cells, which convert sun-
light directly to electricity. They can be used to power hand calculators
or in large systems on buildings. Many PV systems are installed in re-
mote areas where power lines are expensive or impossible.

Ex. 6 Answer the questions.

1. What is the difference between renewable forms ofienergy and con-
ventional ones? 2. How can renewable sources be used? 3. How can
the use ofi renewable energy reduce air pollution? 4. What type of: re-
newable energy is used most often? 5. Where is the most hydropower
used? 6. What energy is created deep beneath the earth’s surface?
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7. What is biomass? 8. What sources ofirenewable energy are consid-
ered to be unlimited? 9. How can the houses be heated by the sun?
10. How do photovoltaic systems operate? 11. What types ofirenewable
energy do you know? 12. What regions ofiRussia can use solar energy?

Ex. 7 Complete the sentences using the correct form of the word.

L.

(Renew) energy is the energy that is (generate) or virtually in-
exhaustible.

Renewable energy resources can supply energy for (heat) and
(cool) buildings and electricity (generate).

Renewable energy makes important (contribute) to world en-
ergy supplies.

In (develop) countries many people do not have access to or
cannot afford electricity.

There are a few (operate) wave and tidal power plants around
the world.

The (simple) uses ofi solar energy are for drying crops, and
heating buildings and water.

Solar water (heat) can be found in nearly every country around
the world.

(Concentrate) sunlight can be used to produce high-temperature
heat and electricity.

Ex. 8 Make thepairs of words.

1) practical a) plant

2) geothermal b) water

3) electricity ¢) purposes

4) industrial d) supplies

5) fossil ¢) energy

6) carbon dioxide f) processes

7) energy g) generation

8) world energy h) emissions

9) flowing 1) fuels

10) hydropower 1) independence
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LANGUAGE STUDY

Word Building
Hawu6oJs1ee ynorpeouTebHbie cyddurcsl Hapeani
H YHCINTEJIbHBIX

Cydduxcn Hapeunii Cy¢duxcnl ync/mTe/ILHBIX
Cydd. 3HAYCHHE npumep Cyd¢. | 3nauenne npuMep
KOJIHYe-
TaKAM . CTBCHHOE ifteen
(npun.+) entirely i
obpasoM, —teen | umcimTeNTH- IIITHA-
—ly BCELEIIo
cTIoco60M Hoe JIaTh
or 13 no 19
HarpaBienue | backwards seventy
—ward(s) —ty JIECATKH
JBIDKCHS Hasaj CEMBJIECIT
B TAKOM .
clockwise MOPSLIKOBOE
. HarpaBie- . the fourth
—wise II0 JacoBoit —th IUCIIUTEITh- N
HUH, TAKAM YeTBepTHIit
CTpenKe HOE
cIIoco60M
Ex. 9

a. Make the adverbs from the following adjectives.
Clear, carcless, cautious, quick, load, patient, different, impres-
sive, sad, economic, smooth, proper, heavy, terrible, harmful, ac-
tive, scientific, dangerous, transparent, artificial.

b. Make the ordinal numbers.
One, two, three, four, five, ten, eleven, twelve.

c. Translate the'pairs: adjective-adverb (exceptions).
Good - well, difficult — with difficulty, direct — direct, high -
high, late — late, near — near, short — short, fast — fast, hard — hard,
carly — early, daily — daily, wrong — wrong, straight — straight.

Ex. 10 Complete the following sentences with the adjective and
adverb in brackets. Use each word once only.

1. ... control is widely employed in many technological and
biological systems. Long text messages are ... split into multiple
messages and sent as a series. (automatic / automatically)

121



2.  New testing methods have made the process much more ...
Quality control now runs more ... (efficient / efficiently)

3. These additives can have pollution impacts if not ... dis-
posed of after use. This task can be done by just using the ... file.
(proper / properly)

4. Demand for electricity is ... lower in the evening. Statis-
tics show that there is a ... fall in demand after 10 p.m. (general /
generally)

5. People are becoming more interested in ... friendly prod-
ucts. There is a growing interest in ... issues. (environmental / en-
vironmentally)

6. Safety procedures must be ... observed to avoid accidents.
All products are manufactured in ... compliance with the quality
standards. (strict / strictly)

Translation Difficulties

Ex. 11 Translate the sentences. Pay attention to the word pro-
vided.

1. He provided all the necessary documents. 2. Ohm’s law provid-
ed the possibility of determining resistance provided the voltage
and current are known. 3. Provided the Earth’s mass were twice as
great as it is, it would attract any body twice as strong. 4. The ex-
ploration of the Moon provided a great deal of scientific
knowledge. 5. On-board radio systems provided reliable commu-
nication with the Earth. 6. A vehicle is considered a sounding
rocket provided it rises above the atmosphere out to 4,000 miles.
7. These transitions of electrons may occur provided sufficient
energy is available. 8. He will define other parameters provided
vou tell him the weight and the density of the substance.
9. The number of workshops and plants provided with automatic
control is increasing. 10. The researchers provided an update on
the status of the project.
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SPEAKING

Ex. 12 Comment on the following statements:

The advantages of renewable energy sources are their
[inexhaustibility, a positive impact on the preservation of the
ecological and thermal balance of the planet, and the availability
of applications;

Renewable energy sources are mainly a technology but not a
fuel, unlike fossil fuels;

Solar, wind, hydro and geothermal energy are absolutely free
and always available;

Renewable energy sources have one disadvantage. It is a low
degree of concentration, so it is impossible to transfer the
[received energy over long distances.

Giveyour reasons using the following phrases:

I believe.... It is considered...

I suppose.... I’'m afraid I have to disagree.

In my opinion.... That’s not entirely true.

It seems to me that. ... On the contrary ...

From my point of view.... I’'m not so sure about that. Maybe, but
I’d like to point out that.... it seems to me that....

Some people say that.... I partly agree, but I still believe that....
Well, it is considered that.... I don’t agree. In my opinion, ....

It goes without saying that.... I completely disagree. To me,....

Ex. 13 Read the following dialogue, try to act out it or a similar dia-

logue.

Mr A: Hi, Mr B! It’s Mr A here. I'm calling to find out how your pro-

ject’s coming along.

Mr B: Not bad. I'm mostly on schedule.
Mr A: When do you plan to finish your material about renewable

energy sources?

Mr B: Just a moment, I'll look at the planner. Here it is, um...

I believe by the end of the next month.
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Mr A: Why so late? Any difficulties?

Mr B:

Mr A:

Mr B:
Mr A:

Mr B:

Mr A:

Mr B:

Mr A:

Mr B:

Mr A:

Mr B:

Mr A:

Mr B:

Mr A:

You see, I'm not a specialist in this area, as you know! So
I've got some more issues to find out.

Why haven’t you asked me for help? I wonder what you fail
to know about renewables.

Let’s start with their application.

Well, just general remarks! All types of renewables are used
to produce energy and replace fossil fuels.

Does it mean that in future they will be the main sources of
energy on the planet?

Right you are! Technology is developing very rapidly! But
not all countries can afford renewables because of the cli-
mate features.

OK. I see. Let’s go through some information about types of
renewables then.

If I am not mistaken, there are five of them: hydroelectric
power, biomass, geothermal energy, tidal power and solar
energy, the latter being the most promising among others.

It means engineers should design more solar panels to make
this type of energy more widespread.

Sure. Unfortunately, only the countries with more than
350 sunny days a year can use it! What is left? Oh, yes, hy-
dropower! The energy is produced by falling water. Do you
know that it’s the most popular one since all locations have
water pools? Hydropower provides more than 60% of all re-
newable power around the world.

Yes, I can remember the biggest hydropower plants in
Russia, China, Southern and Northern America.

Yes, you are absolutely right! As you see, you’ve managed
to cope with your tasks yourself!

Thanks a lot, Mr A! Bye.

You're welcome. I'll get back to you in a week. Bye for
now.
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Unit 11

Grammar. Impersonal and indefinite personal sentences
Text. Solar Cells
Word building. Compound words

GRAMMAR

Impersonal and indefinite personal sentences
(be3nuHbIE U HeoNpeae/IeH HO-THYHbIE MPEAJIOKE HUsT)

®opmaILHOE

Ckaszyemoe Hepesoa
noaJiesKamee
Oc3IIHOM KOHCTPYKIHEH
It \Y% (Jloxazano ..., Hzgecmmuo ..., Hesozmoorc-

HO...)
It was impossible to dissolve the substance in water.

HCONPECICTICHHO-THIHOH WM OC3THIHOH

One v KOHCTPYKIHEH
We, you, they (Cuumarom..., Ymeepowcoaiom..., Heob-
X00UMO...)

One must be careful when handling gas.
They say he will complete the test on Monday.

See Grammar Module

Ex. 1 Read and translate the:following indefinite personal sentences.

1. One should distinguish between an electromotive force and a poten-
tial difference. 2. We can turm mechanical energy into electrical energy
by using a generator. 3. One must know that like charges repel and un-
like charges attract. 4. One may also say that the latent heat of the va-
porization of water is the quantity of heat required to convert 1 gr of
water at 1,000 °C into 1 gr of steam. 5. We should remember the “Ber-
nouilli effect” because it is one of the basic laws of thermodynamics.
6. They say that solids and liquids are almost incompressible.
7. You should clearly understand that the direction and magnitude of
the clectric forces are represented by the lines of force. 8. When the
entire system has reached thermal equilibrium, you may begin taking
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the measurements. 9. One may write two loop equations and make ap-
propriate elementary substitutions to obtain a differential equation for
the current. 10. You can extend the equivalent circuit to include second
and higher-order generators. 11. One cannot expect a complicated
problem like that ofl using wave power to be solved in near future.
12. Calculations based on such data give values which agree with the
results obtained from the curves we get by the conventional method.
13. We had to repeat the experiment to check up previous results.
14. They are concerned with only the latter effect.

Ex. 2 Read and translate the following impersonal sentences.

1. When considering storage batteries, it is often convenient to use
“ampere hours™ in calculating the charge and discharge ofia battery.
2. It is easy to understand why warmer water evaporates more rapidly
than a cold one. 3. It may happen that many ofithe evaporated mole-
cules finally return to the surface ofithe liquid. 4. It is well known that
electrical charges in motion constitute current. 5. It has been found that
laser beams can be turned into electricity with very high efficiency.
6. It is obvious that a current will not flow in a circuit made up entirely
ofimetallic wires. 7. It requires almost no power to operate the grid as
there is normally no current flowing in the grid circuit. 8. It is frequent-
ly necessary to find the components ofia force in other than horizontal
and vertical directions. 9. It is necessary to determine the length of!
transmission lines required to transform the resulting impedance point.
10. It is evident that magnetic amplifiers ofithis type have a limitation on
their speed ofiresponse. 11. It is important to ensure that the noise arising
from all sources is negligible. 12. In the case ofimetals, it is well known
that condensation at low temperatures produces disordering and related
changes in conductivity. 13. It is believed that a barrier layer in this region
exists. 14. We cannot predict when any individual resistor will fall.
15. One will have to make further simplifying calculations.

Ex. 3 Translate the following sentences.

1. Kucnopox TpyJgHO BBIACIHNTh M3 XUMHYCCKUX COCIUHCHHH, TaK Kak
OOJIBIIMHCTBO M3 HUX OYCHBb cTaOWIbHEL 2. [Ipu ncciaeaoBanuu cTpyk-
TYPBI aTOMA, IPHHATO BBIPAXKATH FHCPTHIO B 3JICKTPOH-BOJBT CAUHULIAX.

126



3. B mpomwtom roxy koHrpece mpoeoaman B asrycte. 4. I'oopdr, uto
OXJTKAAIOLIAS JKHIKOCTh TODKHA ObITh KaK MOJKHO 0OJice HU3KOH TeM-
neparypsl. 5. i yCKOPCHHS TakuX TSHKCTBIX YACTHIl, KAK MPOTOHBI,
HCTIONB3YIOT MOCTOSIHHOE MAarHUTHOE Tone. 6. UToOB! M3YIHTh MPUHLINI
JCUCTBUS MPOBOAHHUKOB M JUAIICKTPUKOB, MOYKHO MPOBECTH CJICAVIOIIMI
mpocroii skcnepumveHT. 7. Ilpu npensaputespHoM 00CY:KACHUH OBLIO
TIPUHATO, YTO BCE CHIIBI JIEKAT B OJHOM IwiockocTH. §. Ilpeamomoskim,
yro auadparma zapsokeHa nonoxutenbHa. 9. MHoroa ommbka B pacue-
Tax MOXKET OBITh TMONYYCHA H3-32 HETOUHBIX W3MepeHud. 10. OucHp
CIIOYKHO JaTh YUCICHHYIO OLICHKY 3THM 3ddexram. 11. Ocobriii nHTEpEC
MPEACTABIACT ONMPCACICHHE AMIUIMTYABI CHIHAIOB B JAHHOM Ciydac.
12. loxazanm, ITO JAHHBIC LCTIA UMCIOT CXOMKHC PC30HAHCHBIC XapPaKTe-
PHUCTHKH ¢ pe30HAHCHBIMHE IieTisivu. 13. TIpeamonaracTes, 9to OCTaabHBIC
3MEMEHTHI LIETH He UMEIoT myma. 14. OtMeuanu MakcuManpHoe pabouce
HanpspkeHue. 15, YCTaHOBWIM, YTO TOMYYCHHBIC 3HAYUCHHS COOTBCT-
CTBYIOT TEM, UTO OBLTH MONTYYCHBI TPAIHULIIOHHBIM CIIOCOOOM.

VOCABULARY

1. Solar electric cell — coaneunas 3aeKTpHYCCKas OaTapes

A solar cell, or photovoltaic cell, is an electrical device that converts
the energy of light directly into electricity by the photovoltaic effect.
2. Convert (v.) — npeoOpazoBbIBATH

Hydraulic pumps convert mechanical energy into hydraulic energy
or vice versa.

3. Absorption (n.) — normomeHue; abcopOLus

Radiation absorption efficiency depends on the orientation of the
molecules in the structures.

4. lonization (7.) — voHU3aAIHS

Widespread ionization occurs readily in the earth’s upper atmosphere.

5. Crystal (n.) — xpuctamn

Silicon crystals grown in a laboratory convert light into electrical energy.
6. Negative charge, positive charge — oTpunarenbHbIi 3apsia,
MOJIOKUTEJIBHBIN 3apsia

An electric current is a flow of ¢electric charges, and for that to happen,
you need an imbalance between positive and negative charges.
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7. State (n.) — cocrosHue

The selection of an ionization source depends on the substance
state before ionization.

8. Hole (n.) — 30. npipxa

The electron-hole pair is the fundamental unit of generation and re-
combination in inorganic semiconductors.

9.  Photon (n.) — poron

The modern photon concept originated during the first two decades
of the 20th century with the work of Albert Einstein.

10. Lattice (n.) — pemérka

A crystal is made up of a periodic arrangement of one or more
atoms at each lattice point.

11. Pole (n.) — nonroc

Most weather satellites are stationed over the equator or travel over
the poles.

12. External circuit — BHCIIHUH KOHTYD

This potential difference can drive an electric current if an external
circuit is attached to the terminals.

13. Conductivity (n.) — mpoBOAUMOCTE

Copper has a high conductivity.

14. Open circuit — 0OpsIB B LIETH (XOJIOCTOM XO1)

Open-circuit voltage is the difference of electrical potential between
two terminals of a device when disconnected from any circuit.

Ex. 4

a. Match the words with their definitions.

a) sources of alternative energy, such as
wind and wave power

b) energy obtained by tapping underground
reservoirs of heat

¢) energy derived from the sun in the form of
solar radiation

d) energy of falling water or any other hy-
draulic source

¢) the use of the rise and fall of tides to gen-
erate electric power

1) solar energy

2) hydroelectric power
3) geothermal energy
4) tidal power

5) renewables
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b. Translate the terms with the word solar.

Absorbed solar radiation; active solar collector; autonomous solar ar-
ray; beam solar radiation; closed loop solar collector; daily solar radia-
tion; direct solar radiation; fixed spherical solar collector; flat-plate
solar water heater; germanium solar cell; high-efficiency solar battery;
large area solar cell array; multilayer solar cell; orbital solar power plant;
rechargeable solar battery; satellite solar power plant; silicon solar array;
solar energy conversion; solar farm; solar power engineering.

READING

Solar Cells

A solar cell is, in principle, a simple semiconductor device that
converts light into ¢lectric energy. The conversion is accomplished by
absorbing light and ionizing crystal atoms, thereby creating free, nega-
tively charged electrons and positively charged ions. Ifithese ions are
created from the basic crystal atoms, then their ionized state can be
exchanged readily to a neighbour from which it can be exchanged to
another neighbour and so forth; that is, this ionized state is mobile; it
behaves like an electron, and it is called a hole. It has properties similar
to a free electron except that it has the opposite charge.

Solar cells can be made from single crystals, crystalline and
amorphous semiconductors. Each photon of the light that has a high
enough energy to be absorbed by the crystal’s atoms will set free an
clectron-hole pair. The electron and hole are free to move through the
lattice in a Brownian motion; however, on average they will never
move too far from each other. When the electron comes too close to a
hole during their Brownian motion, they will recombine. On the other
hand, when they experience an electric field, this will tend to separate
the electrons from the holes; the electrons will drift toward the positive
pole (the anode), and the positively charged holes will drift toward the
cathode. Recombination will then take place in the external circuit
(within the electric wires). Consequently, a current will flow. Since it
is generated by photons, one speaks of a photocurrent. And the semi-
conductor that performs this effect is called a photoconductor. Photo-
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conductors are passive devices. They react to light by changing their
electric conductivity. To activate them an external electric power
source, such as a battery, needs to be supplied to draw a current that
increases with increasing light intensity. There are many photoconduc-
tor devices in our surroundings; as for example, in cameras, in street-
light controls to switch the lights off at dawn and on at dusk, or for
light barriers in garage door safety controls.

However, if an electric field is incorporated into the semicon-
ductor, it will separate the electrons and holes. The part of the crystal
that accumulates the electrons will be negatively charged; the part that
accumulates the holes will be positively charged. The resulting poten-
tial difference, referred to as an open circuit, can be picked up by an
electrometer. When clectrodes are provided at both sides, a current can
flow between them. The crystal, when exposed to sunlight, acts as a
battery and becomes a solar cell.

Ex. 5 Answer the questions.

1. What device is a solar cell compared with? 2. What is the result of
absorbing light and ionizing crystal atoms in a solar cell? 3. What can
solar cells be made from? 4. How do the electron and the hole move
through the lattice? 5. What happens when the ¢lectron comes too
close to a hole during their Brownian motion? 6. Where does the re-
combination take place? 7. What is the result of the recombination?
8. What is a photoconductor? 9. How are photoconductors applied in
everyday life? 10. When will the electrons and holes be separated?
11. How does the crystal, when exposed to sunlight, act?

Ex. 6 Find the words or:phrases in the text that mean the same as the
following expressions.
1. A substance, as silicon or germanium, with electrical conductivity
mtermediate between that of an insulator and a conductor (S...)
2. The smallest component of an clement having the chemical
properties of the element (A...)
3. An eclementary particle that is a fundamental constituent of
matter, having a negative charge (E...)
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An ¢lectrically charged atom or group of atoms formed by the
loss or gain of one or more electrons (I...)

A gap, usually the valence band of an insulator or semiconduc-
tor, that would normally be filled with one electron (H...)

Any of various devices, or units within such devices, that are ca-
pable of converting some form of energy into electricity (C...)

A closed path through which an electric current flows or may
flow (C...)

Ex. 7 Think over the definitions of the terms which appear in the text
and then agree or disagree with the following statements.

1. A solar cell is a conductor that converts light into electric energy.
2. The conversion is the absorption of light and ionization of

crystal atoms.
3. A hole has properties similar to a free electron except that it

has the opposite charge.
4. Brownian motion is the ordered movement of microscopic par-

ticles, caused by collisions between these particles.
5. Photoconductors increase their electrical conductivity by the

absorption of electromagnetic radiation.
6. Potential difference is the difference between the potentials of

several points in an electric field.

LANGUAGE STUDY
Word Building
Compound words
Cnoxnble handbook CHPABOTHHK
CyLIeCTBHTE /b HbIe editor-in-chief | TIaBHBIA peIakToOp
Caomnre dark-blue TCMHO-CHHHHU
npujaaraTeJIbHbIC
somebody KTO-TO
CJ/10:KkHBIE MECTOHMEHHSA _
something YTO-TO
CnoskHble riaarojbl fo fulfil OCYIIECCTBIATh

CnozxHble npuyacTHs long-lasting | MPOJOTKUTEIBHBIN
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Ex. 8 Translate the compound words.

Aircraft, alongside, anywhere, background, backward, blackout,
bypass, crossover, earthquake, fireball, foresee, gearshift, handmade,
ironwork, keyboard, keyword, landmark, lifeguard, low-frequency,
mainland, meantime, moreover, pathfinder, radiofrequency, radioloca-
tion, railroad, rainfall, rangefinder, rapid-turning, ready-mounted,
record-player, setback, sidewalk, skyscraper, software, supercharge,
supernatural, teamwork, timetable, underestimate, undergo, woodshop,
workshop.

Ex. 9 Read and translate the words with the same stem.

Convert — conversion — convertible — converted —converter — recon-
vert, absorb — absorbent — absorber — absorbing — absorbed -
absorbency —absorbable — absorbance; ionize — ionization — ionized —
ionizer; charge — chargeable — charger — discharge — overcharge — re-
charge — charging — charged; exchange — exchangeable — exchanger;
move — movable — moveless — movement — mover — moving — remove;
combine — combination — combinational — combinative — recombing;
separate — separation — separator — separated — separately — separative
— separateness; generate — generation — generative — generator — regen-
grate — generating — generated; perform — performance — performer;
react — reactance — reaction — reactive — reactor — reactant; accumulate
— accumulation — accumulative — accumulator — accumulated.

Translation Difficulties

Ex. 10 Translate the sentences. Pay attention to the words
like/unlike.

1. The internal combustion engine like the steam engine is a prime
mover. 2. Unlike transformers, converter units are able to convert volt-
age and frequency thanks to the combination of machines with differ-
ing numbers of poles. 3. Glass and silk aren’t the only materials known
to behave like this. 4. Unlike traditional lasers, these lasers are much
safer for the eyes. 5. Just like the voltage, the resistance is a quantity
relative between two points. 6. Unlike electric charges, magnetic ob-
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jects possess two poles of the opposite effect, denoted “north™ and
“south” after their self-orientation to the earth. 7. This force, like that
caused by static electricity, extended itself invisibly over space.
8. Unlike network administrators, the network engineer focuses on
high-level design and planning. 9. Laser light itself, unlike ordinary
light, is monochromatic. 10. It is important to note that lead dioxide is
metallic and is an electrical conductor, unlike other metal oxides that
are usually insulators. 11. A steam engine, like a modern-day internal
combustion engine, is an example of a larger class of machine called a
heat engine. 12. As the tide flows through tunnels in the barrage, the water
turns large fan-like turbines and generates ¢lectricity. 13. Radar-like radio
detection and ranging are used to assist the pilots. 14. A diode may be
thought of as like a switch. 15. Weak van der Waals forces create
attraction but don’t form strong bonds between unlike layers.
16. Like waves, quantum particles can interfere constructively or de-
structively.

SPEAKING

Ex. 11 Role-play the following situation.
You are at the International scientific conference on Global Warming
for the first time. You are listening to a report of a fumous scientist.
Ask him about:

— The reasons of global warming;

— The origin of the greenhouse effect;

— The influence of global warming on nature;

— The ways of reducing carbon dioxide emission;

— The role of renewables in preventing global warming.
Give your ideas on the mentioned problem. Thank the speaker.

Ex. 12 Make a-presentation on one of the topics:
— The types of renewable sources of energy;
— Solar energy;
— Hydroelectric power;
— Pros and cons of renewables.
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Module S. Radio Engineering

Unit 12

Grammar. Non-finite Forms. Infinitive: Forms and Functions
Text. Electromagnetic Radiation
Word building. Prefixes and their meanings

GRAMMAR

Infinitive: Forms

| Active | Passive

Simultaneousness

Indefinite to accept to be accepted

Continuous to be accepting —

Priority

Perfect to have accepted to have been
accepted

Perfect Continuous | to have been accepting —

See Grammar Module

Infinitive: Functions

1. Tloxnexamee To prove this law is of utmost importance.
2. Umennas vacte  Their fask is to maintain the temperature
CKa3yeMOTo at 100 degrees. Their aim is to improve

the equipment.

3. Yacte cocraBHO- He intended to complete the experiment

'O TJIArOJILHOTO by the weekend.
CKa3yeMOoro
4. NomonHeHNE Peter asked me to help him in his experiment.

The researcher asked the laboratory assistant
to carry out the experiment.

5. OnpeneneHue There is a lot of work to be done.
6. OoctostensctBO  You must apply great force to break this
glass.
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Ex. 1 Read and translate the sentences. Define the function of the
Infinitive.

1. To increase the speed the designers have to improve the aircraft
shape and engine efficiency. 2. Here are some facts to prove the theo-
ry. 3. I think I'll be able to solve this problem. 4. He was happy to have
been helped with the experiment. 5. The equation is too difficult to be
solved quickly. 6. The function of a boiler is to transfer heat to water in
the most efficient manner. 7. The force that causes electrons to move is
called the difference of potentials. 8. To perform this work one must
have all the necessary equipment. 9. They had new equipment to use in
their research. 10. An economizer and an air heater are provided to
cool the products of combustion to the low temperature necessary for
high efficiency. 11. Some molecules are large enough to be seen in the
electron microscope. 12. The professor was the first to focus attention
on this type of reaction. 13. Experiments helped Mendeleyev to dis-
cover the properties of new chemical elements. 14. To generate narrow
beams, the lens must be much larger than the wavelength of the radio
waves. 15. Alpha radiation is not able to penetrate the skin.
16. The problem to be solved consists in finding the new radar charac-
teristics. 17. Other commands allow the computer to choose among
different sets of instructions according to some criterion.

Ex. 2 Define the Infinitiveform. Choose the sentences with the infin-
itive expressing a) simultaneousness; b) priority afiaction. Translate
the sentences into Russian.

1. The professor to have demonstrated the experiment at the confer-
ence is an outstanding scientist. 2. They can calculate the exact value
using this modem equipment. 3. I remember to have read about this
type of transmitter in some latest Physics journals. 4. A radio antenna
can receive information transmitted by a laser instead of applving a
special receiver for the light. 5. We know light and radio waves to be
of the same nature. 6. Can this test have been done in such a short pe-
riod of time? 7. He must be working at his research in the university
library. 8. They met the group of Russian physicists to have discovered
that ray of light can be directly turned into radar signals.
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9. This is a device to have been used in their experiment. 10. Parame-
ters to be measured in a control experiment include the density and the
temperature of the fuel.

Ex. 3 Translate thefollowing sentences using the Infinitive.

1. UroOBl HAMarHUTUTE MATHUTHOE TEJIO WM CO3AaTh MArHUTHBIH MO-
TOK B LM Bcerga Tpedyercs 3arpatuth sHepruro. 2. [Mupomerp wc-
MONIB3YVETCS AN W3MEPEHHS TEMIIEpaTypsl TOPAYNX METAUIOB.
3. Jlng moBHIIIEHUS HAASKHOCTH KPYIHBIX MPOMBIIUICHHBIX IIEHTPOB
MOCTCIHUC MUTAIOTCS OT HECKONIBKUX BICKTPOCTAHLMH, 00BECIHUHCH-
HBIX B 00myI0 ceTh. 4. B OonmbIiuMHCTBE CTydacB HEBO3MONKHO 3aCTa-
BUTb HCKOTOPBIC THITH CUCTYHNKOB ()YHKLMOHUPOBATH JOKHBIM 00pa-
30M Ha OYCHb BBICOKHX YaCTOTaX, HCHONIb3YEMBEIX B PadoTE PaiHo.
5. TlpoBoauTh OMBITEI ¢ ATMOC(EPHBIM INECKTPHICCTBOM OBLIO OYCHD
onacHo B To BpeMs. 6. Cuiia, KOTopas 3acTaBJICT SICKTPOHBI ABHIATh-
€5, Ha3BIBAETCS PA3HOCTBIO MOTCHIUATOB. 7. YUEHBIEC TBITAIOTCS pe-
IIATh TPOONEMY, CBSA3aHHYIO C HOBBIMH SIBICHHSAMH 3JICKTPHUYECCTBA.
8. DnekTpHyecKoe NABICHUE, KOTOPOE M3MEPSCTCS B BOJBTAX, BBIBI-
BacT MPOTCKaHHE »JackTpudecTBa. 9. YUTOOBI 3NCKTPHUUCCKHUH TOK
HETPEPHEIBHO MPOTEKANT MO MPOBOAY, B OJHOM MECTE JOKHA OBITh HE-
IIPEepBIBHAA TI0Aa4a 3JIEKTPOHOB, 4 B APYIOM — HEIIPEpHIBHAA IOJada
MOJIOKUTENbHBIX 3apanoB. 10. ITpoxokaenne Toka depes MPOBOTHUK
MMPOBOJAA BBI3BIBACT BhIAC/ICHUE B HEM Temia. 11, UroOsr ObITe XOPO-
LIMM WHXKEHEPOM, HCOOX0AUMO MHOTO YHTATh U yuuThes. 12. Yemosek
HAVIWICH PACLICIUIATE aTOMBI AN TOTO, YTOOBI MOMYYHUTH OONBIIOE
KOJIMYECTBO dHEPruu. 13. ['poMooTBO — METAIINYIESCKOES MPHUCIIOCO0-
JACHUC AJIA 3aIMUTH 30aHUN ot MoaHu. 14. Hamaranture mpeamer —
3TO 3HAYUT NTOMECTHTH €T0 B ITOJIC MArHUTA.

VOCABULARY

1. Electromagnetic [1 lektro(v)masg netik]| (adj.) — snexrpomar-
HUTHBIN
The elementary excitations of the electromagnetic ficlds are the
photons.
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2. Radiation (n.) — uanyucHue; paguarus; 00IyICHUS

A considerable portion of the heat is wasted by radiation.

3.  Transmission line (n.) — qunaus nepeaaun

One of the most common types of a transmission line is a coaxial
cable.

4. Printed circuit board (PCB) [printid ‘s3:kit bod] -
MeyaTHas TUiara

Printed circuit boards are used in nearly all electronic products
and in some electrical products, such as passive switch boxes.

5. Transfer (v.) — nepenaBars; CPeBECTH; ICPSHECTH

You can transfer digital images from your camera to your computer.
6. Constraints (#7.) — OrpaHHYCHUS, TIPS TCTBUS

Maintenance of these technical systems was affected because of the
budgetary constraints.

7. Incorporate (v.) — BKIIOYUTbH (B COCTAB UCrO-11.); O0OBCIHHITH
This aircraft incorporates several new safety features.

8. RF communication — paguocBs3s (PaarnouacTOTHAS CBSI3b)
Half-duplex RF systems as a variant of RF communication sys-
tems are used in such devices as walkie-talkic and wireless key-
board mouse.

9. (Electrical) circuitry [ 's3:ki.tri] — agekrpocxema

The circuitry in this computer is protected from power surges.

10. Sound waves — 3BYKOBBIC BOJIHBL; 3ByKOBBIC KOJICOaHUS

We can detect sound waves in the atmospheres of sun-like stars.

11. Make sure (v.) — yOSAUTBCS, Y IOCTOBEPUTHCS; OOCCIICUUTD
Make sure the power is switched off first.

12. Impedance [1m pi:dons] (72.) — COpOTHBICHKE (MMITCAAHC)
The heat generated in the core has to pass the heat impedance of
the coating before it reaches the water flow.

13. Standpoint (#.) — TouKa 3PCHUS; TO3ULIMS; TUIAH; ACTICKT

He looks at things from a technological standpoint.

14. Magnitude (n.) — maciuTal; BeAUUNHA, pa3Max; MArHUTYAa
They don’t seem to grasp the magnitude of the problem.

137



15. Propagate (v.) — pacipoctpansTs(cs)

James Clerk Maxwell showed that electromagnetic waves could
propagate through free space in 1864.

16. Mutual [ mju:tfusl] (ad;.) — B3auMHBI#;, COBMECTHBIH

It was a mutual effort.

EXx. 4 Fill in the gaps with appropriate words:from the list.
circuitry, magnitude, antenna, transmission lines, propagate, wires

1. ... mostly use high-voltage AC (alternating current), but an im-
portant class of those uses high voltage direct current. 2. Don’t touch
those ... whatever you do. 3. The ... in this fighter aircraft has been
protected against strong magnetic fields. 4. Mechanical waves ...
through a medium — air or water, making it oscillate as they pass by.
5. The ... and complexity of these tasks should not be underestimated.
6. The parts of radio include the speaker, dials, and ...

Ex. 5
a. Match the words with their definitions.
a) energy in the form of waves or particles
b) a piece of thin metal thread with a layer of plastic
around it, used for carrying electric current
1) wire ¢) the large size or importance of something
2) sound waves  d) an area around a magnet or something magnet-
3) printed circuit  ic, in which it has a force to attract objects to itself

board ¢) the form that sound takes when it passes
4) magnetic field through the air, water, etc.
5) radiation f) electrical circuits considered as a group
6) magnitude g) to include something within something else
7) to transfer h) to move someone or something from one
8) circuitry place to another

9) to incorporate 1) a set of electrical connections made by thin
10) transmission  lines of metal fixed onto a surface
line 1) something that limits the range of a person’s
11) constraints actions or freedom
k) a specialized cable or other structure de-
signed to conduct electromagnetic waves in a
contained manner
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b. Translate the terms with the word combination electromagnetic

radiation.

Stray electromagnetic radiation; electromagnetic radiation hazard;
electromagnetic radiation masking; nuclear electromagnetic radiation;
electromagnetic radiation analysis; electromagnetic radiation spectrum;
quantized electromagnetic radiation; electromagnetic radiation genera-
tor; electromagnetic radiation reflector; polarized electromagnetic radi-
ation; electromagnetic radiation shielding; spectrum of electromagnetic
radiation; infrared radiation; radiation leak; synchrotron radiation; so-
lar radiation; ultraviolet radiation.

READING

Electromagnetic Radiation

When we think of electricity, we naturally think of wires. From
high-voltage transmission lines to tiny traces on a printed circuit board,
wires are still the fundamental means to transfer electrical energy from
one location to another. But history has consistently demonstrated that
human beings are rarely, if ever, satisfied with the fundamental way of
doing things, and thus we should not be surprised to learn that the ap-
pearing of electricity was followed by widespread efforts to free elec-
trical functionality from the physical limits.

There are various ways to incorporate “wireless” functionality into
an electrical system. One of these is the use of electromagnetic radiation,
which is the basis for RF communication. However, it’s important to rec-
ognize that electromagnetic radiation is not unique in its ability to extend
electrical circuitry into the wireless domain. Anything that can travel
through a nonconductive material — mechanical motion, sound waves,
heat — could be used as a (perhaps crude) means of converting electrical
energy into information that does not rely on conductive interconnections.

With this in mind, we can ask ourselves the more relevant ques-
tions: Why is electromagnetic radiation the preferred method? Why are
other types of wireless communication of such secondary importance?
Before we answer these questions, let’s make sure we understand what
clectromagnetic radiation is.
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As the name implies, electromagnetic radiation involves both
electric fields and magnetic fields. If you have voltage — such as the
voltage across the impedance of an antenna — you have an electric field
(from a mathematical standpoint, the electric field is proportional to
the spatial rate of change of voltage). If you have electric current —
such as the current passing through the impedance of an antenna — you
have a magnetic field (the strength of the field is proportional to the
magnitude of the current). The electric and magnetic fields are present
even if the magnitude of the voltage or current is constant. However,
these fields would not propagate. If we want a wave that will propagate
out into the universe, we need changes in voltage and current.

The key to this propagation phenomenon is the self-sustaining
relationship between the electric and magnetic components of electro-
magnetic radiation. A changing electric field generates a magnetic
field, and a changing magnetic field generates an electric field. This
mutual regeneration is manifested as a distinct entity, namely, an elec-
tromagnetic wave. Once generated, this wave will travel outward from
its source, careening day after day, at the speed of light, toward the
depths of the unknown.

Ex. 6 Answer the questions.

1. What are the fundamental means of transferring electrical energy
from one location to another? 2. What was followed by widespread
efforts to free electrical functionality from the physical limitations and
why? 3. What ways to incorporate “wireless” functionality into an
electrical system do you know? 4. What is the basis for RF communi-
cation? 5. Why is electromagnetic radiation not unique in its ability to
extend electrical circuitry into the wireless domain? 6. Why is electro-
magnetic radiation the preferred method? 7. Why are other types of
wireless communication of such secondary importance? 8. What is
electromagnetic radiation? 9. What field do you create if you have
electric current such as the current passing through the impedance of
an antenna? 10. What is the strength of a magnetic field proportional
to? 11. Will the electric and magnetic fields propagate in case the
magnitude of the voltage or current is constant? 12. What is the key to
a wave propagation phenomenon?
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Ex. 7 Read the text once more and give a heading to each paragraph.
Complete the chart with the headings and the keywords from the text.
Headings to the paragraphs Keywords (3-5)

S .

Ex. 8 Complete the sentences using the correct form of the word.

1. Wires are still the (fundament) means of transferring electrical
energy from one (locate) to another.

2. The (appear) of electricity was followed by widespread efforts
to free electrical functionality from the constraints of physical inter-
connections.

3. There are (vary) ways to incorporate (wire) functionality into
an electrical system.

4. Electromagnetic (radiate) is the basis for RF communication.

5. From a (mathematics) standpoint, the ¢lectric field is (propor-
tion) to the (space) rate of change of voltage.

6. If you have electric current (pass) through the impedance of an
antenna you have a magnetic field.

7. The key to the (propagate) phenomenon is the self-sustaining
relationship between the electric and magnetic components of electro-
magnetic (radiate).

8. Once (generate), an (electromagnet) wave will travel outward
from its source at the speed of light toward the depths of the unknown.

Ex. 9 Make the'pairs of words.

1) transmission a) material

2) fundamental b) lines

3) physical c) waves

4) various d) method

5) nonconductive ¢) interconnections
6) sound f) ways

7) preferred g) means

8) mathematical h) standpoint

9) propagation 1) phenomenon

10) mutual J) regeneration
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LANGUAGE STUDY

Word Building

Common Prefixes (HauGonee ynorpedutensHbie npedukchbi)

co- COBMECTHOCTh KAaKOTO-IH0O | coexist — COCYIIECTBOBATh
JEUCTBUA € KEM-TO WM | cooperalive — COBMECTHBIN
YEM-TO

re- MMOBTOPHOCTH aeHCTBUS, | redirect — mepeHANPABUTH
Yalme BCEro MEPEBOIUTCH | redo — mepenenarhb
«IEPe-», YacTo MPHUCOCIH-
HSICTCS K TJ1arojiam

de- orxoa (OoT dYero-i.), ycrpa- | degrade — yXymmars, mo-
HCHHUE, OOPATHBIC MPOLECCH | HUKATH

ex- IIPEIBIAY I, «Tpo- | ex-member — ObIBIIUI
LUTBIF». BCETAA MHIICTCS | YYACTHUK
uepes aeduc

en- (em-)

en- «BBOJUTh B OMPSACIACHHOC | encircle — OKpy»karsk, ae-

(em-) | COCTOSIHHE», «OKPYXartb», | JaTh KPYyT
«HagemaTh ueM-To». llepen | enlarge — yBenuuuBaTh,
COTJIACHBIMH b, M W 'p TPe- | PaCIIUPATHCS
(bUKC en- MCHSICTCS Ha em-.

over-, under-, sub-

over- | UPE3MEPHOCTh, MPEBBIIIC- | Overweight — mEpPeBec, u3-
HUC YE€TO-TO, CBEPX YEro-TO, | JHIICK BECa
WA TO, YTO HAXOJUTCS Ha
YEM-TO

under- | aHTOHUM K Over- U TICPEBO- | underestimate — HEAOOLS-
JUTCS KaK «HEA0», KIOA-» HUBATh

sub- HAXOXKACHUC IO YEM-TO, | Subsection — MOACCKI

ONOAYUHCHHUC, TOAPa3aAciic-
HHC, & TaKXKC HMCCT 3HA4YIC-

HHUC «IIOYTH»
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super-, hyper-, hypo-

super- | HAXOXKACHUE HAJ 4YeM-TO, | supernatural — cBepxbecTe-
BBHIIIC YEro-To, NPEBBIIIC- | CTBCHHBIN
HHUE HOPM, Ka4eCTBa, pa3Me-
pauTA.
hyper- | mpeyBenUUCHHE, MPEBBILIC- | Ayperactive — TUNCPAKTUB-
HUE 4YCro-TO, CHUHOHWUMH- | HbIU
YEH MPUCTABKE Super-; 4a- | fypersonic — CBEpX3BYKO-
CTO HCHONB3YyETCsl B Hayd- | BOU
HBIX TCPMHHAX, IEPEBO-
JUTCSL  Kak  «CBEPX-»,
«OYCHBY, «TUIEP-»
hypo- | IPOTHBONONOXKCH MO 3HA- | Aypoactivity — HOHIKCHHAS
YCHHIO K Ayper-, O3HAYAcT | aKTHBHOCTb
YTO-TO HIKE HOPMBI, HaXO-
JsIeecs CHU3Y, YacTo YIO-
TPeOIIETCA B TCPMHUHAX
ultra-, infra-
ultra- | Haxoasmeecs 3a mpeacna- | ultraviolet — yapTpaduoaet
mu, kpaiinee. CrmoBa ¢ Ta- | ultrasonic — CBEpX3BYKOBOMH
KM TNpeuKcoOM TepeBo-
JATCA KaK «CBEPX», «YIbT-
pa».
infra- | HAXOXKACHUE HWXKE 4ero- | infrared — nHQpakpacHIN
aubo, nox yem-to. llepeso- | infrasonic — nadpaszByko-
JUTCH KaK «MOO-», «HIDKHE- | BOH, MOATOHAIBHBIA
», «uHbppa-».
pre-, post- (napHvie aHMOHUMbL)
pre- MPEJIECTBOBAHNEC YEMY-TO, | prehistoric — foucTopuye-
YTO-TO, YTO OBLIO MEPS, A0 | CKUi
‘prewar — JOBOCHHbII
‘post- YTO-TO, 4YTO OBIJIO TOCHE, | postwar — MOCICBOCHHBIN

CICaAOBAIO 3a YCM-TO
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Ex. 10
a) Translate the words paying attention to prefixes.
En- enclose, encase; em- empower, embody; de- decode, decompose,
deactivate; re- retransmit, reform, replace; sub- submenu, subnormal,
substation; over- overvoltage, overload, overheat.
b) Translate the pairs afiwords and point out the prefix.
Model: fast (OvicTpsiii) — ultrafast (cBepxObicTpsiii) — ultra-
1) circle — encircle
2) estimate — underestimate
3) structure — infrastructure
4) conductivity — superconductivity
5) sensitive — hypersensitive

Ex. 11 Form the words using given prefixes. Translate the words
you get.

en-+ Adj /' N + (ven) — V: courage, able, large, joy, trap, tight,
strength, length, wide, broad, light;

re- + Root: to place, to present, to use, to connect, to form, to write, to
read, to cycle, to establish, to search, to invent, construction, vision,
presentation, productive, chargeable.

Ex. 12 For each line choose a prefix and:form new words.
de-, co-, pre, re-, sub-

Model: over- weight (6ec) — overweight (nepesec)

1) to pay — (mpegomnara), historic— (goucropuueckuii);

2) write — (mepernuceiBarh), to do — (nmepeaensiBarh); to consider —
(mepecMmatpuBare), arrangement — (IEPErpymIUpoOBKa, MEPECTAHOB-
Ka), to cycle — (mepepabarsiBars), to place — (3amensrs), to fill —
(mo3ampaBuTh)

3) cordinate — (moauuHsATh), marine (MOpCKoi) — (HMOABOTHAS
JI0KA);

4) motivation— (aemotuBaius); bug (omudka)— (0TIa1Ka);

5) author — (coaBrop), exist — (COCYIIECTBOBATH).
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Translation Difficulties

time(n.) BpPEM4L, Hac; pas; CPoK
time(v.) PacCUHTHIBATD, 3aCCKATH;
1t’s (high

. (high) ITopa
time(for/to)

_ B TO JKE CaMO€E BPEMSL, OJHOBPEMEHHO, HAPIAY
at the same time PEML, P - Hapaay:
TEM HE MEHEE

B 3apaHCC OroBOPCHHOC BPCM, IO paCUuCaHnuO,

on time
HC paHble U He mo3xe (anf. late — mo31HO)
in time 3a0/1arOBPEMEHHO, ¢ 3aMacoOM BPSMCHH
Just in time B CaMBIM HOCIEIHUN MOMEHT, KaK pa3 BOBPEMSI
in no time OYCHBb OBICTPO

Ex. 13 Translate the sentences. Pay attention to the words time,
times.

1. Wireless communication was invented before my time. 2. The stu-
dents went to a conference abroad and had a good time there.
3. Six times four is twenty-four. 4. He works in this laboratory three
times a week. 5. It took a long time before people could understand the
nature of lightning. 6. They carried out an experiment measuring the
pressure in the tube from time to time. 7. It is high time to add these
substances to the solution. 8. Using a new furnace they could melt the
metals in no time. 9. For a long time static electricity was the only
electrical phenomenon to be observed by man. 10. The file can be ac-
cessed by many users at the same time. 11. I like that Prof. Black is
very punctual and all our lab works always start on time. 12. We start
the reaction at 11.30. Be on time. We won’t wait for you. 13. The con-
ference starts at 10 a.m. Will you be in time? We need to fill in the reg-
istration forms. 14. I hope you come in time to help me to adjust this
new reflector. 15. You are right on time. We are about to start testing
the antenna. 16. We measure time in minutes, hours, days, etc.
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SPEAKING

Ex. 14 Speak on Electromagnetic Radiation using your table of the
ex. 7 as a prompt.

Ex. 15

a. Look at the names listed below and say what do you know about
these scientists and their contribution to the radiation discovery.
Think ifcyou can add to this list.

b. Search the Internet for additional information. Speak about /
make a presentation on these scientists’ contribution to the field of
radiation.

Radiation: Discovery

William Herschel; Johann Wilhelm Ritter; Heinrich Hertz; Wilhelm
Rontgen; Henri Becquerel; Marie Curie; Emest Rutherford; Paul
Villard; Henri Becquerel; Thomas Royds; Edward Andrade; Victor
Hess; James Chadwick.

Unit 13

Grammar. Complex Object
Text. Satellite Communication
Word building. Negative Prefixes

GRAMMAR

Complex Object (CnosxHoe 10T0/IHEHHE)
Hoanexamee | Cxazyemoe CywecrBurensHoe (B 00-
(ICHCTBUTCIIBHBIN | IEM TIAACKE) WIH JHYHOE

3aJ10T) MecTouMeHHe (B OOBCKTHOM
naaexke) + uHpUHUTHB
Scientists expect lasers to solve the problem.
Vuensie oacuoaiom, ymo | aasepulpeuiam npodiey.

See Grammar Module
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Ex. 1 Translate these sentences\paying attention to Complex Object.
1. They expected these new installations to be widely used in various
kinds of power stations. 2. We know the alternating current to flow
first in one direction and then in the other. 3. The students saw the
thermometer mercury fall to the fixed point. 4. The induced voltage
causes the current to flow and the rotor to revolve. 5. We may expect a
short circuit to result from a wire fault. 6. The invention of James Watt
made the engine double its velocity. 7. A fan forces the combustion air
to flow through the air heater into the furnace. 8. Some stations find
the cyclone furnace to be advantageous. 9. They proved the combus-
tion in the cyclone furnace to be complete and to have practically no
carbon loss. 10. The practice proved the cyclone furnace to be suitable
for a wide range of coals. 11. In the burner, the gas under pressure en-
ters the furnace through a burner port and lets a flow of air pass
through the port. 12. In the ring burner, the gas flows through a ring
and causes the air to flow both around and within the gas. 13. The
depth of the active layer enables an adequate supply of air to penetrate
the fuel layer and enter the furnace. 14. The mixing of the volatile mat-
ter with turbulent air permits the volatile matter to burn smokelessly.
15. We proved this suggestion to be wrong. 16. We made this reaction
run at reduced pressure. 17. It is usually rather difficult to get nitrogen
to combine with other elements. 18. These properties let him suggest
that they had got a novel compound.

Ex. 2 Make up your own sentences with Complex Object according
to the models.

a. Model: They believe that this element influences the property of this
material.

They believe [this element to influence] the property of this material.

1. They consider that this material contains iron. 2. They suppose that
this steel is stainless. 3. We expect that they form ceramics by the ac-
tion of heat and subsequent cooling. 4. We know that ceramics is
strong, stiff, brittle and chemically inert. 5. We believe that they use
this material in this structure. 6. They think that this alloy contains
nickel. 7. We know that oxygen is extremely hard to liberate from a
compound.
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b. Model: We know that he investigated this problem.

We know |him to have investigated| this problem.

1. He believes that they made an experiment. 2. He thinks that they
used these data for their experiment. 3. They think that atomic energy
became the main source of power supply in the 21" century.
4. We know that they described the experiment in the scientific article.
5. We expect that manufacturers increased the aluminium application
in the production. 6. We consider that research technology changed.
7. A video amplifier is expected to cover a very wide range of frequen-
cies. 8. They assume that temperature changes up to 200 °C had no
effect on this substance.

Ex. 3 Match theparts (I-1V) to make sentences with Complex Object.
Translate the sentences.

Model: We know lightning fo be a discharge of electricity. — U3BectHo,
YTO MOJIHHS — 3TO Pa3psil SICKTPHUICCTBA.

I I 111 I\
to be positive and negative
all bodies to have in- important effects
Russian scientists of atoms
. vented .
Galileo to flow an air thermometer
the charges to produce first in one direction and then

We | the electric current 1n another

know | lightning :g hh:z: b?ee:llt- a discharge of electricity
the alternating cur- I & to the science of electricity
rent cyontﬁb tod the only electrical phenome-
the static electricity o be u non observed by man
the storage batter- to consist chemicals generating clectric
ies ) current under certain condi-
to contain )
tions.
VOCABULARY

1. Satellite [ 'setolart] (7.) — COyTHHK, CATCIUTHT, CITy THUKOBBIH
The new satellite TV channels offer viewers greater freedom of
choice.
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2. Artificial [a:tr fifsl] (adj.) — uckyccrBeHHBIH

This product contains no artificial colors — only natural substances
are used.

3.  Approximately (adv.) — npuMepHO; NPHOTU3UTEIBHO; OKOO;
nopstaka

The space shuttle can carry a maximum payload of approximately
50,000 pounds.

4. Orbit (v.) — Bpamarecs Win ABUTATHCS O OPOUTE

On this mission, the shuttle will orbit (the earth) at a height of sev-
eral hundred miles.

5. Relay (v.) — 30. mepenaBath, TpaHCIUPOBATH

The broadcasts were relayed by satellite.

6. Digital signal — mudposoii curaan

Until the late 1990s, the cost of digital signal processors for DSL
was too high.

7. Data ['derta] (n.) — nannsic, nadopmarius, CBeACHUS, HaKThI
He entered the raw data into a spreadsheet.

8. Ancillary [&n'silor1] equipment — BcriomorateapHOS 000PYA0-
BaHHC

Expensive ancillary equipment was required for the operation
to work.

9. Handheld (adj.) — mopTaTuBHEIN, pYYHOH, IEPCHOCHOH
Mobile phones, data cards, handheld game consoles and cellular
routers allow users to connect to the internet wirelessly.

10. Altitude (».) — BbICOTa; BRICOTA HAJ YPOBHEM MOPSI

The plane’s flying at an altitude of 40,000 feet.

11. Rotation (n.) — BpalugHue, TOBOPOT, UCPCIOBAHUE/ POTALIHS,
30. 000pOT BOKPYT OCH

The earth completes 366 rotations about its axis in every leap year.
12. Track (v.) — orcie:kuBaTh, CJACAUTH, MPOCICIKUBATE, BBICIIC-
skuBaTh meteorologists are tracking the storm.

13. Launch [lo:n(t)f] (v.) — 3anyckars; HAYUHATH

You can launch the program by double-clicking on the icon.

14. Diameter [dar @mits] (n.) — nuameTp

We need a pipe with a diameter of about six inches.
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15. Low-frequency (udj.) — HU3KOUaCTOTHBIH

Low-frequency sound waves are long and strong, and it takes a lot
of mass and energy to reduce and slow them down.

16. Revolution (7.) — Bpatenue, 000poT (6orpye Opyeoeo npeomema)
The revolution of the earth around the sun was proposed
by Copernicus.

17. Run out (¥.) — 3aKOHYHUTHCH, KOHUUTHCH, 3aKAHYMBATHCH,

HUCCSAKHYThb

I’ve run out of milk/money/ideas/patience.
18. Coverage (n.) — 316Ch OXBaT, 30Ha ACHCTBHUS
Check out the wireless service provider’s coverage before you sign

a contract.

N.B.
Rotation

Revolution

An object’s circular motion
around a fixed center or axis.

An object’s circular motion around
an external point or another body.

Refers to the spinning of Earth
on its axis which causes day-
time and nighttime, covering a
period of 24 hours (Causes the
different time zones).

Refers to the movement of Earth
around the sun covering a period
of one year (Causes the seasons to
change).

Ex. 4

a. Match the words with their definitions.
1) coverage a) a device sent up into space to travel around
2) rotation the carth, used for collecting information or
3) handheld communicating by radio, television
4) diameter b) the area in which a particular service is avail-
5) approximately  able, or particular goods are sold
6) revolution ¢) made by people, often as a copy of something
7) altitude natural
8) artificial d) close to a particular number or time although
9) run out not exactly that number or time capable of being
10) satellite used up
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¢) small enough to hold in your hand

f) the distance from one side to the opposite side
of a circle, measured by a line passing through
the center of the circle

g) height above sea level

h) to finish, use, or sell all of something so that
there is none left

1) the motion of a body in which the body moves
in a circular motion around itself along a per-
pendicular axis / an object’s circular motion
around a fixed center or axis

7) an object’s circular motion around an external
point or another body

b. Translate the terms with the word satellite.

Communication satellite; satellite dish; to launch/orbit a satellite;
weather satellite; satellite-bome; broadcast satellite service; broadcast
via satellite; digital broadcast satellite; direct broadcast satellite; satel-
lite television/TV; satellite radio/phone/communications; satellite pho-
tograph/map/image; satellite broadcaster/provider/company; a satellite
channel/show/service; remote sensing satellite; geostationary meteoro-
logical satellite; satellite internet access; global navigation satellite sys-
tem; satellite tracking.

READING

Satellite Communication

Artificial satellites provide communication links between vari-
ous points on Earth. Satellite communications play a vital role in the
global telecommunications system. Approximately 2,000 artificial
satellites orbiting Earth relay analog and digital signals carrying voice,
video, and data to and from one or many locations worldwide.

Satellite communication has two main components: the ground
segment, which consists of fixed or mobile transmission, reception,
and ancillary equipment, and the space segment, which primarily is the
satellite itself. A typical satellite link involves the transmission or up-
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linking of a signal from an Earth station to a satellite. The satellite then
receives and amplifies the signal and retransmits it back to Earth,
where it is received and reamplified by Earth stations and terminals.
Satellite receivers on the ground include direct-to-home (DTH) satel-
lite equipment, mobile reception equipment in aircraft, satellite tele-
phones, and handheld devices.

The first practical concept of satellite communication was pro-
posed by 27-year-old Royal Air Force officer Arthur C. Clarke in a
paper published in the October 1945 issue of Wireless World. Clarke,
who would later become an accomplished science fiction writer, pro-
posed that a satellite at an altitude of 35,786 km above Earth’s surface
would be moving at the same speed as Earth’s rotation. At this altitude,
the satellite would remain in a fixed position relative to a point on
Earth. This orbit, now called a “geostationary orbit,” is ideal for satel-
lite communications, since an antenna on the ground can be pointed to
a satellite 24 hours a day without having to track its position.

The first artificial satellite, Sputnik 1, was launched successfully
by the Soviet Union on October 4, 1957. Sputnik 1 was only 58 cm in
diameter with four antennas sending low-frequency radio signals at
regular intervals. It orbited Earth in an elliptical orbit, taking
96.2 minutes to complete one revolution. It transmitted signals for only
22 days until its battery ran out and was in orbit for only three months,
but its launch sparked the beginning of the space race between the
United States and the Soviet Union.

American engineers developed key technologies in the 1950s
and ‘60s that made commercial communication satellites possible.
They calculated the precise power requirements to transmit signals to
satellites in various Earth orbits. Their main contribution to satellite
technology was the development of the travelling wave tube amplifier,
which enabled a satellite to receive, amplify, and transmit radio sig-
nals. They also developed spin-stabilization technology that provided
stability to satellites orbiting in space.

The Soviet Union continued its development of satellite tech-
nology with the Molniya series of satellites, which were launched in a
highly elliptical orbit to enable them to reach the far northern regions
of the country. The first satellite in this serics, Molniya 1, was
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launched on April 23, 1965. By 1967 six Molniya satellites provided
coverage throughout the Soviet Union.

The successful development of satellite technology paved the
way for a global communications satellite industry.

Notes to the Text

traveling wave tube amplifier — ycunutens TpyOKH A IepeavH BOTH
direct-to-home (DTH) satellite — cmyTHHK HemocpeaCTBEHHOTO (Ips-
MOTO) BEIIAHUS HA OBITOBBIC MPUEMHUKH

Ex. 5 Answer the questions.

1. What are artificial satellites used for? 2. What two main components
does satellite communication have? 3. What does the ground segment of
satellite communication consist of? 4. What does a typical satellite link
involve? 5. What do satellite receivers on the ground include? 6. What
was Arthur C. Clarke? 7. What was Arthur C. Clarke’s contribution to
the satellite communication? 8. According to Arthur C. Clarke, what
altitude would the satellite remain in a fixed position relative to a point
on Earth at? 9. What orbit is ideal for satellite communications? Why?
10. What country launched the first artificial satellite? 11. What was the
essence of key technologies of American scientists? 12. What satellites
series did the SU continue its development of satellite technology with?
13. What paved the way for a global communications satellite industry?

Ex. 6 Read the text once more and
a) fill in the table:
Date Event

October 1945
October 4, 1957
the 1950s and “60s
April 23, 1965
1967

b) say what each number is related to in the text:
2,000; 27(-year-old); 35,786 (km); 24 (hours); 1; 58 (cm), four;
96.2 (minutes); one; 22 (days); three (months), the first; 1, six.
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Ex. 7 Decide whether these statements are True (T) or False (F).
Correct the wrong ones.

1. Approximately 4,000 artificial satellites orbiting Earth relay analog
and digital signals. 2. Satellite communication has the ground segment,
the intermediate segment and the space segment. 3. A satellite link in-
volves the transmission or uplinking of a signal from an Earth station
to a satellite. 4. The satellite receives and amplifies the signal and re-
transmits it to some other satellites. 5. Satellite receivers on the ground
include direct-to-home (DTH) satellite equipment, mobile reception
equipment in aircraft, satellite telephones, and handheld devices.
6. The first practical concept of satellite communication was proposed
by a 60-year-old Sandford professor. 7. At an altitude of 35,786 km,
the satellite would remain in a fixed position relative to a point on
Earth. 8. The development of the travelling wave tube amplifier
enabled a satellite to receive, amplify, and transmit radio signals.
9. The first artificial satellite Sputnik 1 launch was not successful.
10. Sputnik 2 was only 58 cm in diameter with four antennas sending
low-frequency radio signals at regular intervals.

LANGUAGE STUDY

Word Building

Common Prefixes (HanGonee ynorpedurensHbie npeduxchl)
inter-, intra-, trans-

inter- «CpemHM  4Yero-TO», «MEXAy | inferact — B3aHMOACHCTBO-
ONPEACICHHBIMH I'PY IIIIAMK BATh
intra- CBHYTPH», «B TIPEACNax YEro- | intraday — B TEUCHHUE THS
/intro- TO» infrospect — BCMaTPHBATHCS,
CaMOaHAIH3
trans- «IEHCTBHE Uepe3 UTO-TO», W3- | fransform — W3MEHAITS,
MCHECHHE, IIepenaya, Iepexo] | TpaHcopMHPOBATh
W3 OJHOTO COCTOSIHHS B APYTOE | fransnational — TpaHCHAINO-
HAJIBHBIN
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pro-, retro-

pro- JBIDKCHHC BIIEPE], IPOIBIDKE- | prospective — Oy AyIIUH,
HHEC WIH B 3HAYCHHH «3d YTO- | OJKHAACMBIH
W00, «B MOAACPKKY»

retro- «HaA3aay, «mo3aam» retrospective — OTHOCSIIHUCS

K IPOIIJIOMY
extra-, out-

extra- YPEe3MEPHOCTh, BBIXOJ 3a Tpe- | extracentral — BHCICHTPATHHBIA
JIETIbL, BBICIIAA CTEIEHb Y€T0-TO

out- 3HAYCHHUE «BHE», KHAPYXKY», a | outdo — MpeB30HTH, I00O-
TaKXe «OBITh WM CACTIATh YTO- | POTH
TO JydIIE, 4Ye€M KTO-TO Ipy- | outstanding — BbIIAFOIIUNAC,
roi», «IPEeB30UTH» 3HAMCHUTBIN

hemi-, semi-

hemi- (tpeu.) ozHauaeT (GUIMUCCKYIO | hemisphere — moyniapue
CHMMETPHYHY IO TIOJIOBHHY, | hemicycle — MONYRpPYT
«HANOJIOBHHY»

semi- (;rat.) xpome 3HAYCHHWSI MOJNO- | Semicircular — MOMYyKPYTIIbIH
BHHBI, ICHCTBUA, BBIIOTHCHHO-
ro HANoJIOBHHY, IIEPEAACT 3HA-
YCHHUC <«IIPAKTHYCCKH», «CIET-
Ka», «JI0 HEKOTOPOIl CTETICHM»

mono-, multi- (napHvie aHMOHUMDbL)

mono- | €IUHUYHOE,  HEPA3ACICHHOE, | monochromic — OHOUBET-
€IUHCTBCHHOC HBIH

multi- MHOTOYHCIICHHOE, HEOTHOPOI- | multipurpose — MHOTOIICTICBOH
HOC multiway — MHOTOKaHATbHBIH

mini-, micro-, macro-

mini- VMEHBIIECHHAS KOIMA 4Y€T0-TO, | miniafure — MUHHATIOPA

YTO-TO MAJICHBKOC minimize — yMEHbBIIATD, MU-
HHUMH3HPOBATH

micro- | OYECHb MANBIX PA3MEPOB, HEBH- | Microwave — MEKPOBOJTHOBOM
JMOC HEBOOPY>KCHHBIM B3IILI- | microsecond — MAKPOCEKYH-
JOM WIH B MIJUIHOH Pa3 MEHb- | Ja (MIUITHOHHAA JOJA Ce-
1Ie, YeM OCHOBHAA MEpa KyHJIBI)

macro- | (QAHTOHHM K micro-) OOnbINOE, | macrograph — MaKpOCHUMOK

NIPOAOJLKATCIIBHOC

macrocosmos — MaKpoOKOC-
MOC
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Ex. 8
a) Translate the words paying attention to prefixes.
macro- macroscopic, macroeconomics; micro- microelectronics, mi-
croelement, micrometer, microscope, microwatt; extra- extracurricular,
extraordinary, extrapolation, extrasensory; multi- multicolor, multipur-
pose, multiuser, multiway.
b) Translate the pairs of words and point out the prefix.
Model: fast (OvicTpeiii) — ultrafast (cBepxObicTpbiii) — ultra-

1) tone — monotonous

2) colour — multicolour

3) ordinary — extraordinary

4) long — prolong

5) action— retroaction

Ex. 9 For the words given in a)find the Russian equivalents in b).

a) 1) macrolevel, 2) interconnection, 3) microelement, 4) semicycle,
5) multiaccess, 6) microfilming, 7) outbreak, 8) macrograph, 9) outly-
ing, 10) multiway, 11) micrograph, 12) micrometer, 13) microscopical,
14) monoband

b) 1) mmkpockomuueckuii, 2) B3pbIB, 3) MaKpOyYpOBEHb, 4) MHKpPO-
ChEMKa, 5) MHOTOKAHAIBHBIH, 6) MHOTOQAPCCHBIH, 7) OJHOTCHTOYHBIMH,
8) MukposnemeHt, 9 makpocHuMok, 10) monyumkn, 11) ymaneHHsIi,
12) mukpometp, 13) B3aumMocBs3b, 14) MUKPOCHUMOK

Ex. 10 For each line choose a prefix and:form new words.
out-, semi-, pro, trans-

1) standing (mocrostaubIf) — (BbLAarouuiics), building (cTpocHue)—
(mpuctpotiika), to weigh (BecuTh) — NEpPEBEIIUBATE;

2) fnal (¢punan)— (momyduuan), circular (xpyrmasii) — (HOTYKpyT-
JbIH); automatic — MoJyaBTOMATHUYCCKHI,

3) scientific (HayuHsiii) — (PO-HAYYHBIN); MOotion (IABHKEHUE) —
(IpOaBHMKECHHE, COACHCTBHL);

4) form (popmuposars, oOpazoBeiBaTh) — (M3MeH:ATH), Atlantic (ar-
JAHTUYCCKHI)— (TPaHCATIAHTUICCKUI).
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Translation Difficulties

mean/means (n.) | 1) pl. cpeacTsa (k CyImIeCTBOBAHUIO), OOTATCTBO;
2) CPEeaCTBO, COCO0; 3) CPeIHSA BETHIHHA

mean (adj.) CPEIHHI, CCPEINHHBIN, CKYyIIOH, MIOXOH, MOANBII
mean (meant, 3HAYUTh, O3HAYATDH; HMETH B BU/Y; HAMEPEBATHCS,
meant) (v.) MOApa3yMeBaTh, Ay MaTh, IPCAHAZHAYATS,

by means of MOCPEACTBOM 4YeTO-THO0

by no means KATETOPHUYECCKOE OTPHIAHKE (HU B KOEM CIIy4ae)

(=definitely not)

EXx. 11 Translate the sentences. Pay attention to the word mean, means.

1. Thomas Savery patented a means of pumping water out of coal
mines by steam power in 1698. 2. The increase in the temperature
means the change in the rate of the electron movement. 3. The mean of
5,4, 10, and 15 is 8.5. 4. The mean velocity of the electron movement
is indicated by a special device. 5. By the watt is meant the energy ex-
pended per second by an unvarying electric current. 6. These artificial
satellites are the best means to provide communication links between
various points on Earth. 7. Iron is by all means the most important
metal, not alone because of its cheapness, but because of the high value
of applying in different devices. 8. If one electron is removed from the
atom by some means or other, the balance between positive and nega-
tive charge is destroyed. 9. By no means can this device be put into
operation. 10. What do you mean by that? 11. That was a mean thing
to do. 12. This means that we will first deal with ordinary differential
equations.

SPEAKING

Ex. 12 Discuss the advantages and disadvantages of satellites.

a) Work in pairs (groups). Compare two lists of pros and cons (A and
B) and make your own ones (joining these together and adding your
personal ideas).

b) Divide into two groups (“Pros” and “Cons”) and speak in turns.
Expand on the statements in the table below and add your own ones.
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Pros and Cons (the advantages and disadvantages)
of Satellite Communication
A | B
+ /the advantages/ Pros:
1. Arca of coverage is more | a. Reaches arcas too remote and expen-

than that of terrestrial systems. sive for microwave or submarine cable.
2. Each and every corner of the | b. Hundreds of users or even communi-
earth can be covered. ties can share one satellite.

3. Transmission cost is inde- | c. Adaptable to almost all urban or rural
pendent of coverage area. locations.

4. More bandwidth and broad- | d. Ideal for broadcast applications
casting possibilities. which only require one-way communi-

cation.

- /the disadvantages/ Cons:
1. Launching satellites into or-
bits is a costly process.
2. Propagation delay of satellite
systems is more than that of
conventional terrestrial systems.
3. Difficult to provide repairing
activities if any problem occurs
in a satellite system.
4. Free space loss is more.
5. There can be congestion of
frequencies.

a. High voice delay or data latency.

b. About 4x as costly as microwave or
fiber for the same bandwidth.

¢. Solar outages twice a year, about 8
minutes per day, about 6 days in a row.
d. Susceptible to moisture degradation
(heavy rain or snow storms).

e. Rather large antennas in most cases.

Use the phrases:

I/We believe...; From my/our point of view....; I/We suppose.... In
my/our opinion....

It secems to me/us that...; I/'We agree that ...; but ...I/'We don’t
agree/think that; etc ...

Ex. 13 Prove the statement “Satellite communication plays a vital
role in our daily life” expanding on the following applications of sat-
ellite communication:

- Radio broadcasting and voice communications;

— TV broadcasting such as Direct to Home (DTH);
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Internet applications such as providing Internet connection for data
transfer;

Military applications and navigations;

Remote sensing applications;

- Weather condition monitoring & forecasting.

Unit 14

Grammar. Complex Subject
Text. Antenna
Word building. Prefixes (Revision)

GRAMMAR

Complex Subject

Kouctpykius Crnoxknoe noieskaiee (CyObeKTHbIN MHDUHHU-
TUBHBIA 00OPOT) COCTOUT M3 HOMICHKAMETO (CYLUICCTBUTSIBHOTO B 00-
meM IMaacKEe Ui MCCTOUMCHHS B UMCHHUTCIBHOM r[a,uen(e) nu I/IH(l)I/IHI/I-
THBA, CTOSIICTO IMOCTIC CKa3yeMmoro (riaroja B CTPaJaTCIbHOM HIIH
JCHCTBUTESIBHOM 3aJI0T¢):

Hoxanexamee Ckazyemoe HNudpuanTue

a) enazon 6 cMpaocamesbHOM 30102e

The atom is known to emit rays of different length.

ATom, KaK uzeecmno,  HCIOYCKACT JyUH Pa3IMIHON
JUTHHEL,

(H36ecmno, 910 aTOM UCIVCKACT JIyYIH PA3HOM JJIUHBI. )

b) enazon 6 OeticmeumenbHOM 3a102e

Heavy water proved to freeze at about 4°C.
Tsokenas BoJa,  Kak OKa3aqoCh, — 3aMEP3acT IMPH TSMIICPAType
oxono 4°C.

(Oxazanoce, umo msceaas 600d 3amepzaem npu memnepamype
okono 4°C:)

See Grammar Module
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Ex. 1 Translate the sentences'paying attention to Complex Subject.

1. Magnetic flux is considered to arise due to the action of a magnetic
force on a magnetizable body. 2. Lightning proved to be a discharge of
electricity. 3. Some liquids, called electrolytes, are found to change
greatly when an electric current passes through them. 4. The alternating
current used for power and lighting is assumed to go through
50 cycles in one second. 5. The Fahrenheit scale is known to be used in
English speaking countries. 6. The term “radar” is known to be com-
posed of the first letters of “radio, detection, and ranging.” 7. Heat is
known to be a form of energy. 8. Coal is considered to be a valuable
fuel. 9. The cyclone furnace is known to be water. 10. All pulverized
coal-fired furnaces constructed today are considered to be partially or
completely water-cooled. 11. Optical technology has been found to be
cost effective. 12. The laser is known to be a device producing an in-
tensive beam of light by amplifying radiation. 13. A glass tube filled
with neon gas was found to be suitable for the use as a signalling
source. 14. Artificial satellites are known to provide communication
links between various points on Earth. 15. This system appears to pos-
sess many advantages.

Ex. 2 Combine the sentences using the Complex Subject construc-
tion.

Model: Amber attracts and holds minute light objects after rubbing. It
is known. — Amber is known to attract and to hold minute light objects
after rubbing.

The results were valid. It has been shown. — The results are shown to
have been valid.

1. The processes are interrelated. It has been found. 2. The argument is
wrong. It has recently been shown. 3. This value is negligible. It has
been expected. 4. The process occurs regularly. It has recently been
proved. 5. The particle has a complex structure. It is known. 6. This ap-
proach is much better. It has recently been demonstrated. 7. These data
are invalid. It has recently been shown by some reports. 8. Such an ex-
periment is quite feasible. It has recently been proved. 9. The effect is

160



due to gravity. It has been thought until very recently. 10. Uranium pos-
sesses the highest atomic weight. It is proved. 11. Oxygen is colourless.
It is known. 12. Heat passes from a hotter body to a colder one. It is
known. 13. A fuse melts and breaks the circuit. It is expected. 14. The
electrical bell circuit is a typical example of a series circuit. It is known.

Ex. 3 Answer the questions. Use the Complex Subject construction.
Model: What is known about a 1200 Baud radio teletype service? (is
used by aircrafts). — A 1200 Baud radio teletype service is known to
be used by aircrafts.

1. What is supposed about all students? (know Newton’s laws of me-
chanics). 2. What is known about modem remotes? (control multiple
devices). 3. What is proved about lighting? (is a discharge of electrici-
ty). 4. What is known about Alexander Popov? (is one of the first per-
sons to invent a radio receiving device). 5. What has been found about
solar wind? (consists of a completely ionized plasma). 6. What is said
about digital cellular telephones? (quickly became the main communi-
cation tool). 7. What is said about pure annealed copper? (has 100 per cent
conductivity). 8. What is supposed about a home area network? (covers
an area of 50 meters). 9. What is said about electronic computers? (are
as important for people as nuclear energy). 10. What is known about
the substance? (has a high melting point).

Ex. 4 Translate the following sentences and define the Infinitive
Constructions.

1. High velocity steam jets in the furnace allow the combustion to be
improved and the smoke to be reduced. 2. High velocity steam jets in
the furnace proved to improve the combustion and reduce the smoke.
3. These conditions of burning permit large amounts of fine particles of
carbon to be blown upward into the furnace. 4. These conditions of the
bumning are expected to permit large amounts of fine particles of car-
bon to be blown upward into the furnace. 5. Lightning proved to be a
discharge of electricity. 6. The student is certain to know that alternating
voltage can be increased and decreased. 7. Heat is known to be a form
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of energy. 8. We know the electrons to flow from the negative terminal
of the battery to the positive one. 9. This scientist seems to have been
working on the problem of splitting the atom. 10. The students saw the
thermometer mercury fall to the fixed point. 11. Coal is considered to
be a valuable fuel. 12. We know many articles to have already been
written on that subject. 13. The electrolytes appear to change greatly
when the current passes through them.

Ex. 5 Form sentences with Complex Subject construction according
to the model given below.
Model: a-c-g-b — The current is known to consist of moving electrons.

I 1I 111 v
a. The current| a) was ob- a) to have start- | a) by man centu-
b. Professor served ed ries ago.
Rihman b) are known b) to be used b) of moving
¢c. Amber ¢) issaid ¢) to have been electrons
d. Lomonosov | d) is proved observed ¢) for Moscow on
e. Electrical ¢) is known d) to have been foot.
effects f) are known killed d) light objects
f. The Centi- | g) iscosidered | ¢) to attract and after rubbing.
grade scale to hold e) inEnglish-
g. TheFahren- f) tobeused speaking coun-
heit scale g) to consist trics.
thermome- f) by astroke of
ters lightning,
g) inRussia

Ex. 6 Translate the following sentences using Complex Subject.

1. T'oBopsT, 4TO 3TOT MPUOOP OMKCAH B MPEAbLAYINCH cTaThe. 2. Jloka-
3aHO, YTO TOK TEUET OT IOJIOKUTEIBHOTO MOTEHINANA K OTPHLIATENb-
HOMYy. 3. I'oBOpSAT, uTO MO¥ ApyT — XOpommit Matemaruk. 4. M3secTHo,
yto JlomoHOcoB ocHOBan MockoBckui yHHBEpcHTET. 5. Kakercs, 1to
3TO BEIIECTBO MMEET HEKOTOPHIE APYTHE cBoHcTBa. 6. M3BecTHO, UTO
MIEPEMEHHBIA TOK MEHAET CBO¢ HampasieHHe. 7. bplmo 3aMedueHo, 4ITo
CBOICTBa SJEMEHTOB 3aBHUCAT OT MX atoMHOro Beca. 8. Ileperpyska
JMHWH, CKOPEE BCETO, MPUBEAET K KOPOTKOMY 3aMbIKaHMio. 9. Bepodr-
HO, BBl COQUTE 3a4€T HA OTIMYHO.
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VOCABULARY

1. Aerial ['eorial] (also mainly US antenna) = an antenna (#.) —
30. aHTCHHA; BO3AYLIHBIH, aBHALIMOHHBIN, 3(UPHBII

Owners are responsible for the siting of television aerials and satel-
lite dishes on their property.

2. Reflector [r1' flekta(r)] (n.) — oTpakaTenn

Reflectors are placed along the lanes ofithe highway.

3. Succession [sok'sef(a)n] (n.) — mocaeIOBATEIFHOCTD, HEMPE-
PBIBHBIN sl

The succession of flashing lights gave an illusion of movement.

4. Transmitter [treenz mita] (7.) — nepegaTauk

A television transmitter sends the signals that reach your TV.

5. Rod (n.) — mtadra, CTepKCHb, IITOK

The concrete is strengthened with steel rods.

6. Induction coil — uHAYKIMOHHAS KATYIIKA

Invented in 1836 by Nicholas Callan, the induction coil was the
first type of transformer.

7. Oscillating currents — ko1e0aTCIbHBIC TOKH

The oscillating current pushes the electrons in the antenna back
and forth, creating oscillating electric and magnetic fields.

8.  Waveguides (n.) — BOTHOBOJ

There are different types of waveguides for different types of waves.

9.  Frequency modulation (FM) — uactoTHas MOy TSI
Demonstration of frequency modulation was carried out on the la-
boratory model.

10. Wavelength (»n.) — nauHa BoHBL

The station is broadcasted on the FM wavelength.

11. Adjust (v.) — peryIupoBars, VCTaHABIHBAT, NPHCHIOCAOINBATH
You may need to adjust the image on your screen to keep it cen-
tered. These desks can be adjusted to the height of any child.

12. Dipole ['daipavl] (n.) — paguo aHTCHHA-AUMONb, JUMObHAS
(ZBYXHOIIOCHAS) aHTCHHA

With most FM radio stations today, a vertical dipole gives as much
signal as a horizontal one.
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13. Helical ['helikl] (adj.) — cnupanbHbIH, BUHTOBOM, T'¢JIMKOH-
JaTbHBIN

Sirius, the brightest star in the heavens, travels a helical path
through space.

14. Linear [ 'linia] (adj.) — nuHetiHbI#H

This system of linear equations has one solution.

15. Planar ['plems] (adj.) — maockuii, INIOCKOCTHOM, TIIAHAPHBIH
In graph theory, a planar graph is one that can be embedded in the
plane.

Ex. 7

a. Match the words with their definitions.

a) a number of similar events or people
that happen, exist, etc. after each other

b) a simple type of radio aerial (= a struc-
ture that receives or sends out radio sig-
nals) that is shaped like the letter T

¢) a type of electrical transformer used to
produce high-voltage pulses from a

1 ial .
2; ;Z?iial low-voltage direct current (DC) supply
. d) a piece of equipment for broadcasting
3) waveguides . L
. radio or television signals
4) adjust

¢) a structure that guides waves

f) the distance between two waves of
energy or the length of the radio wave
used by a particular radio station for
broadcasting programmes

g) in the shape of a helix

h) to change something slightly, especially
to make it more correct, effective, or suit-
able

1) a structure made of metal rods or wires
that receives or sends out radio or televi-
sion signals

5) transmitter

6) induction coil
7) wavelength
8) succession

9) dipole
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b. Translate the terms with the word antenna.

Mast antenna; coil antenna; drag antenna; elevation antenna; sense an-
tenna; slot antenna; split antenna; spot-beam antenna; trailing antenna;
transmitting antenna; wide aperture antenna; wire antenna; directional
antenna; omni-directional antenna; end-on directional antenna; highly
directional antenna; conical-horn antenna; weakly directional antenna;
corrugated horn antenna; broadside directional antenna; reentrant horn
antenna.

READING

Antenna

Antenna, also called Aerial, is known to be a component of ra-
dio, television, and radar systems that directs incoming and outgoing
radio waves. Antennas are usually metal and have a wide variety of
configurations, from the mast like devices employed for radio and tele-
vision broadcasting to the large parabolic reflectors used to receive
satellite signals and the radio waves generated by distant astronomical
objects.

The first antenna is known to have been devised by the German
physicist Heinrich Hertz. During the late 1880s, he carried out a land-
mark experiment to test the theory of the British mathematician-
physicist James Clerk Maxwell that visible light is only one example
of a larger class of clectromagnetic effects that could pass through air
(or empty space) as a succession of waves. Hertz built a transmitter for
such waves consisting of two flat, square metallic plates, cach attached
to a rod, with the rods in turn connected to metal spheres spaced close
together. An induction coil connected to the spheres caused a spark to
jump across the gap, producing oscillating currents in the rods. The
reception of waves at a distant point was indicated by a spark jumping
across a gap in a loop of wire.

The Italian physicist Guglielmo Marconi, the inventor of wire-
less telegraphy, constructed various antennas for both sending and re-
ceiving, and he also discovered the importance of tall antenna struc-
tures in transmitting low-frequency signals. In the early antennas built
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by Marconi and others, operating frequencies were generally deter-
mined by antenna size and shape. In later antennas, frequency was
regulated by an oscillator, which generated the transmitted signal.

More powerful antennas were constructed during the 1920s by
combining a number oficlements in a systematic array. Metal horn an-
tennas were devised during the subsequent decade following the de-
velopment ofi waveguides that could direct the propagation ofi very
high-frequency radio signals.

Over the years, many types ofiantennas have been developed for
different purposes. An antenna may be designed specifically to trans-
mit or to receive, although these functions may be performed by the
same antenna. A transmitting antenna, in general, must be able to handle
much more electrical energy than a receiving antenna. An antenna also
may be designed to transmit at specific frequencies. Frequency modu-
lation (FM) broadcasting is carried out at a range from 88 to
108 megahertz (MHz). At these frequencies, a typical wavelength is
about 3 meters long, and the antenna must be adjusted more precisely
to the electromagnetic wave, both in transmitting and in receiving.
Antennas may consist ofisingle lengths of wire or rods in various shapes
(dipole, loop, and helical antennas), or ofimore elaborate arrangements
oficlements (linear, planar, or ¢lectronically steerable arrays). Reflectors
and lens antennas use a parabolic dish to collect and focus the energy ofi
radio waves, in much the same way that a parabolic mirror in a reflecting
telescope collects light rays. Directional antennas are designed to be
aimed directly at the signal source and are used in direction-finding.

Notes to the Text

clectronically steerable array (ESA) — anTeHHas peméTka ¢ 3MeKTPOH-
HBIM YIIPAaBJICHUCM ITyUKa (aHTeHHaH pPeHICTKA € 3JICKTPOHHBIM CKaHU-
POBaHHEM JTy4a)

lens antenna — TMH30BAas AHTCHHA; AHTCHHA-THH3A

directional antenna — HanpaBICHHAS AHTCHHA

loop ofiwire — mpoBoOYHAS ST

hormn antenna — pynopsas aHTCHHA

loop antenna (loop) — paMouHas aHTCHHA, PaMKa
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Ex. 8 Answer the questions.

1. What is antenna? 2. Who devised the first antenna? 3. What was
the purpose of Heinrich Hertz’s experiment he carried out in the late
1880s? 4. What kind of transmitter did Hertz build? 5. What was the
reception of waves at a distant point indicated by? 6. What was
Guglieclmo Marconi’s contribution to antennas improving?
7. In what way were more powerful antennas constructed during the
1920s? 8. What are the different purposes many types of antennas
have been developed for? 9. What antenna, in general, must be able
to handle much more electrical energy? A transmitting antenna or a
receiving antenna? 10. What range is FM broadcasting carried out
at? 11. What shapes may antennas consisting of single lengths of
wire or rods be? 12. What do reflectors and lens antennas use to
collect and focus the energy of radio waves?

Ex. 9 Complete the sentences using the correct form of the word in
brackets. State thepart of speech.

1. Antennas are usually metal and have a wide (to vary) of configura-
tions. 2. The first antenna (to devise) by the German physicist
Heinrich Hertz. 3. Hertz built a transmitter for such waves (to con-
sist) of two flat, square metallic plates. 4. The reception of waves
at a (distance) point was indicated by a spark jumping across a gap
in a loop of wire. 5. The (Italy) physicist Guglielmo Marconi, the
inventor of (wire) telegraphy, constructed (vary) antennas for both
sending and receiving. 6. In the early antennas (build) by Marconi
and others, operating frequencies were generally (determine) by
antenna size and shape. 7. An antenna may be designed (specifical)
to transmit or to receive. 8. A (transmit) antenna must be able
to handle much more electrical energy than a (receive) antenna.
9. The antenna must be adjusted to the electromagnetic wave, both
in (transmit) and in (receive). 10. (reflect) and lens antennas use a
parabolic dish in much the same way that a parabolic mirror in a
(reflect) telescope collects light rays.
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Ex. 10 Make the pairs of words.

1) parabolic a) antennas
2) radio b) currents

3) electromagnetic c) waves

4)  oscillating d) modulation
5) landmark ¢) effects

6) wireless f) telegraphy
7)  low-frequency g) experiment
8)  systematic h) reflectors
9) metal horn 1) array

10) frequency J) signals

LANGUAGE STUDY
Word Building

Ex. 11 Fill in the gaps with the appropriate prefixes from the box.

Use each prefix once only.

over- semi- em- in- dis- mis- micro- dis- Tre- en-

Antenna captures available signals, and -cards the unwanted ones.

The keyboard is used as a device to -puf data into a computer.

-phone is picking up the original sound in the first place.

The battery usually -charges not to the point.

Cell phone -ables people to communicate at any distance.

Setting a battery in the place one can’t -arrange plus and minus.

-use of electric devices leads to serious injure or even death.

Information -/oad makes listeners tired.

Silicon is an example of a very good -conducfor.

10. When the frequency is picked up, -phasized and fed round loop
antenna, we get resonance effect.

XN RN

Ex. 12 Read the derivatives, state their part of speech and give
Russian translation.

Cover (n, v) — coverage — covering (n) — discover — discoverer — dis-
coverable — discovery — uncover — uncovered — recovered; efficiency —
inefficiency — efficiently; inefficiently — coefficient; exact (adj, v) -
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exactly — exactness — exactitude — exacting (adj) — inexact; rely — reli-
able — unreliable — reliably — reliance — reliant — reliability; possible —
impossible — possibly — impossibly; reduce — induce — reducible — re-
duction — reductionism — reductionist (adj); access (n, v) — accessible —
inaccessible — accessibly — inaccessibly — accessibility — inaccessibility
— accession; mark (n, v) — remark — marked — unmarked — marking (#)
— marker — markedly; consider — reconsider — considerable — inconsidera-
ble — considerably — considered (adf) — considerate — inconsiderate —
considerately — inconsiderately — consideration reconsideration; secure
(adj, v) — securely — security — securely — insecurely; sense (1 ,v) —
nonsense — senseless — sensibility — sensible — sensibly — sensing ele-
ment — sensitive — sensitivity — sensor — insensible — insensibility —
insensitive; depend — dependant (#7) — dependent — (in)dependent — de-
pendence — independence — independently — dependency — dependable
— dependably; move (#, v) — remove — movement — mover — movable —
removable — immovable — moving — movingly — unmoved — remove —
removal — remover.

Translation Difficulties

VYxazarenpHOE MecTonMeHue (that, That experiment was extremely

those) dangerous.

OtHocuTensHOC MecTonMeHHE (that)  7The experiment that he carried out
was important.

Coro3 (that) We know that the experiment was
extremely dangerous.

OMparmueckas KOHCTPykuuA (that) It is this experiment that was dan-

gerous.
3aMeHa paHee YIOMSHY ThIX CyIIe- The preparations for that experi-
CTBHTCIIBHBIX. B TakoM ciyuae 3a ment were quite different from

HHUMH 0OBIMHO CTOWT NPEAIOT (Mame  those of the rest research.
BCETO 0f) WM MPUYACTUE B (DY HKIMH

onpeaencuud. [Ipu mepeBoae Ha pyc-

CKHH S3BIK CTI0BA that | those peko-

MCHYCTCA 3aMCHATH CYIICCTBUTCITB-

HBIMH.

Thatis=1.e. To ecmb
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Ex. 13 Translate the sentences. Pay attention to the word that, those.
1. In order to see the molecules separately we must necessarily use radia-
tion with a wavelength thousands of times shorter than that of visible
light — or, in other words, we have to use radiation called X-rays.
2. Another advantage of the heat exchanger is that it is easily dismantled
for inspection and cleaning. 3. A barometer is an instrument that is
used for measuring air pressure. 4. The direction ofi current in a con-
ductor is still taken in the conventional manner, i.¢. (that is) from posi-
tive to negative ones. 5. The rate is identical to that of the free-flowing
reaction. 6. A heat pump is a machine or device that moves heat from
one location (the ‘source’) to another location (the ‘sink’ or ‘heat
sink”), using work. 7. The properties of solid bodies are quite different
from those of fluids. 8. We now know that atoms are made up of difr
ferent numbers of electrons, neutrons and protons, and these too are
made up of even smaller particles. 9. The reaction is similar to that ob-
served by us. 10. The light falling on your face left the Sun just
8 minutes ago. In those 8 minutes, it travelled 93 million miles.
11. It is the computer that performs these calculations. 12. Wind ener-
gy is a domestic, reliable resource that provides more jobs than any
other energy technology — more than five times that from coal or nu-
clear power. 13. In heating, ventilation, and cooling applications, a
heat pump normally refers to a vapor compression device that includes
a reversing valve and optimized heat exchangers so that the direction
of heat flow may be reversed.

SPEAKING

Ex. 14
a. Act the dialogue:
— Good moming. It’s AW office. How can I help you?
—  You see, I bought an antenna at your company and got absolutely
no channels!
— Don’t worry. Just check to make sure you have correctly con-
nected the antenna to your HDTV or receiver. Re-Scan for
Channels.
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I tried all these but no results!

Make sure your TV’s setup menu is set to the Antenna or Air
mode.

Of course, it is! I have read the TV manual and studied the de-
tailed instructions.

Reposition the antenna in a different location. Maybe higher on
a wall or closer to a window. Facing the direction of the broad-
cast tower is usually the best. Signal strength will vary based on
certain conditions.

I try the reposition with no much use... You see, I know the dis-
tance from the tower, hills, buildings and even tall trees can im-
pact reception.

Try to re-scan for channels after moving the antenna. Have you
got an amplifier?

Yes, | have and it is supposed to be quite efficient.

You see, ifithe antenna has an amplifier and it’s being used and
a signal cannot be received, you should turn offi the amplifier
and try again. In some instances, the amplifier may cause
selfroscillation, which may interfere with the signal. Try the
antenna in different locations, sometimes moving a few feet can
make a difference.

Well, I’ll try once more. Thanks for help.

You are welcome. Please, call again ifino results, and we’ll send
our antenna service master to adjust your antenna.

b. Stage your own dialogue. Use the questions below as apprompt:

My antenna was working the other day and now it’s not, what
happened?

When [ install the antenna, will I have an on-screen guide so
I can see what shows are on?

Why can’t I get the same channels with my new antenna that
I was able to get with my old satellite or cable provider?

Besides the antenna what else do I need to purchase?
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Will my TV get the new digital signals? Do I need a converter
box in order to get local offiair channels on my HDTV?

Why are there some channels that I can no longer receive after
the switch from analog to digital?

What HD and Digital channels can I get in my area ifi [ purchase
an OTA antenna?

Do I need a VHF or UHF digital TV Antenna for my HDTV?
Will a TV antenna work for me ifi I have many trees around my
house?

Ex. 15 Make a presentation / Say what'you know about:
a. History of smart antennas. Use the plan:

L.

PN

Directional antennas

Phased array radar

Adaptive antenna arrays

Digital antenna arrays

Advanced processing techniques

Space division multiple access (SDMA)
Development of 4G MIMO

Emerging 5G MIMO-OFDM standards

b. History of radar: Early contributors. Use the plan:

1.
2.
3.

Heinrich Hertz
Guglielmo Marconi
Christian Hiilsmeyer

¢ History of radio. Use the plan:

1.
2.
3.

Invention

19th century (Hertzian waves, Guglielmo Marconi)

20th century (Wavelength (meters) vs. frequency (kilocycles,
kilohertz, Digital era)

Later 20th-century developments (Telex on radio, Radio navi-
gation, Color television, Mobile phones, Digital era).
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Module 6. Electronics

Unit 15

Grammar. The Attribute. Ways of expressing the Attribute
Text. Light-Emitting Diode (LED)
Word building, Negative Prefixes

GRAMMAR

The Attribute. Ways of expressing the Attribute
Onpeaenenne. Crioco0bl BhIpasKeHHUs ONpeJeeHus

Attribute (Onpeaesnerue)

Omeeuaem na eonpocvr:  what? what kind of? — xakoii?
which? — koTopsiii? whose? — ueii?
how much? how many? — ckonbko?

Bupascaemes 6 npednodicenuis:

MIPUJIAraTeIbHBIM fast movement
TUCTUTCIEHBIM two kilos of iron
MECTOUMCHHUCM his bulb lamp

CYILIECTBHTEIIBHBIM B power plant
OO0IIEM TTAJEKE

Cy1necTBUTE TBHEIM engineer’s project
B NPUTDKATCITBHOM
MAACKE
CYINECTBUTEIBHBIM The roof of the house needs painting.
C MPEATIOTOM
HAPCUUCM the inventor there
UH(QUHATHBOM This is the meter fo use in the experi-
ment.

We will study minerals fo be obtained
in this mountain.
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MPUYIaCTHEM The student reading the article isn’t
using a dictionary.

Yesterday the professor told us about
his experiments being carried at his
laboratory.

Stones thrown into the water go to the
bottom.

TCPYHANCM The independent particle model has the
advantage of possessing a high degree
of physical visuality.

The student has no objection to being
sent to the conference.

See Grammar Module

Ex. 1 Translate the:following expressions with the Attribute.

Direct current (DC), alternating current (AC), an ¢lectric charge, a
charge carrier, an electromotive force (EMF), an electrical insulator,
electric shock, technical failure, electrical supply, mains electricity, a
power grid, AC generation, field coil, electromagnetic induction, a
power station, a transmission line, an electric circuit, a parallel circuit,
a series circuit, a power socket, an electric wire.

Ex. 2 Find the Attribute. Define the part of speech and translate the
sentences.

1. Molecular electronics — designing carbon-based molecules to act as
wires, diodes, transistors and other microelectronic devices — is one of
the most dynamic fields of nanotechnology. 2. With up to four stacked
diodes in a device, the lasers can output up to 80 W of infrared power
at a pulse length of 100 ns. 3. An integrated circuit contains a transistor
and a diode. 4. Complex systems of radio transmission networks have
been set up throughout the world. 5. A diode is the simplest possible
semiconductor device and is, therefore, an excellent beginning point if
you want to understand how semiconductors work. 6. The device made
at our laboratory will be used in industry. 7. Electronic technologies to
watch: diodes that convert waste heat into electricity and cheap com-
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puter chips printed like newspapers. 8. The ficld emission cathode can
be used as an efficient cold cathode in a variety of electronic devices.
9. Scientists working at new computers have a lot of different problems
to solve. 10. Even the simplest information can be forgotten or distorted in
the process of transmission. 11. Optical and transmission electron mi-
croscopies were performed on the samples. 12. Our company is cur-
rently undertaking some of transmission system upgrade work.
13. I wondered if we will ever find a way for a more efficient transmis-
sion of knowledge. 14. It is a large printed circuit board. 15. The me-
thod described allowed to calculate all necessary characteristics.

Ex. 3 Insert the phrases with the Attribute in the right sentence.
Translate the sentence.

mental and physical energy; electron transfer mechanisms; rapidly
developing area; new high-precision instruments; genetic code phe-
nomena; two-thirds of nanotubes; advantage of using

1. In this paper we survey the possibilities arising from the application
of ... . 2. I will give a review of paper covering the most overwhelming
problems in the field of the ... . 3. This conference has brought together
a large number of researchers working in the ... of high-energy physics.
4. The literature to be reviewed in connection with this problem should
primarily be concemed with theoretical treatments of the

5. After six hours of work at school, students have little ... to do more
work at home. 6. About ... are semiconductors, and the remaining third
are metals. 7. At least one ... this technique is obvious.

VOCABULARY

1. Light-emitting diode (LED) (n.) — cBeTomuon

A single red LED shows that the power is switched on.

2. Application (n.) — npumeHeHHE

The research has many practical applications.

3. Optical signal (n.) — onTugecKuii CUrHA, CBETOBOH CHIHAIT
Optical signals propagating in the waveguide can be manipulated
in phase and/or intensity at high speed, using optical modulators.
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4.  Transmission (n.) — nepegada

A system in a vehicle that changes the gears itself so that the driver
does not have to is called an automatic transmission.

5. Inventor (n.) — uzoOperaTenan

He made a career as an inventor of quick-selling gadgets.

6. Light bulb (n.) — snexTpuucckas nammouka, OCBETUTEIbHAS
JTamma

The room was lit only by a single 40-watt light bulb.

7.  Emit (v.) — usayuats

The metal container began to emit a clicking sound.

8. Heat energy (7.) — TCII0Bast SHSPrUs, TCIIOTA

Heat energy can be transferred from one object to another.

9. Diode (n.) — nuox

An integrated circuit contains a transistor and a diode.

10. Electrical valve (1) — 3JACKTPUYCCKUNM BEHTHIIb, 3JICKTPHUC-
CKHUH KJamaH, dJIEKTPUIECKUN 3JIEMEHT

English Electrical Valve Company, currently known as E2V, is an
English electronics company.

11. Electronic density (#.) — 3IeKTpOHHAS TIIOTHOCTb
Visualization of electronic density gives a better indication of mo-
lecular size.

12. Junction (n.) — coeaAnHEHUE, P-N TCPEXOA

This quantum mechanical tunneling process is an important mecha-
nism for thin barriers such as those in metal-semiconductor junc-
tions.

13. Semiconductor (#.) — HOIYIPOBOAHUK

A device containing a semiconductor is used in electronics.

14. Investigate (v.) — uccneq0BaTh, U3y4aTh, BHISICHITH

These physical events have not yet been thoroughly investigated.
15. Generate (light) (v.) — coznasats (cBer)

The solid-state junctions are the only elements of the LED light
source that generate and emit light.

16. Detect (light) (v.) — oOHapyx)uBaTh (CBET)

The sensor detects changes in light level and temperature.
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Ex. 4

a. Match the words with their definitions.

1) light bulb

2) light-emitting
diode (LED)

3) semiconductor
4) application

5) diode

6) wire

7) transmission

8) electrical current
9) electronic density
10) electrical valve

a)
b)
¢)

d)

¢)
f)

g)
h)

1

a device that produces light on ¢lectrical
and electronic equipment

an electronic device in which the elec-
tric current passes in one direction only
the glass part that fits into an electric
lamp to give light when it is switched on
the act or process ofi sending out an
clectronic signal or message or of
broadcasting a radio or television program
metal in the form ofithin thread; a piece
ofithis

a solid substance that conducts electrici-
ty in particular conditions, better than
insulators but not as well as conductors
practical use

a non-negative function integrating to
the total number ofielectrons

an electron tube from which all or most
ofithe gas has been removed, permitting
clectrons to move with low interaction
with any remaining gas molecules

the movement ofielectrically charged
particles, atoms, or ions, through solids,
liquids, gases, or free space

b. Translate the terms with the word diode.

Diode action; diode alternating current switch; diode amplifier; diode
and rectifier tester; diode and rectifiers; diode anode; diode arrange-
ment; diode array; diode array analysis; diode-transistor logic; stacked
diodes; vacuum diode; light-emitting diode; organic light-emitting
diode; semiconductor diode; Esaki (tunnel) diode; Zener diode; diode
laser; p-n junction diode; thermionic diode; faulty diode.
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READING
Light-Emitting Diode (LED)

Light-emitting diodes (LEDs) — small colored lights available
in any electronics store — are widely used in modern socicty. They are
the indicator lights on our stereos, automobile dashboards, and micro-
wave ovens. Numeric displays on clock radios, digital watches, and
calculators are composed of bars of LEDs. LEDs also find applications
in telecommunications for short range optical signal transmission such
as TV remote controls. They have even found their way into jewelry
and clothing — witness sun visors with a series of blinking colored
lights decorating the water face. The inventors of the LED had no idea
of the revolutionary item they were creating. They were trying to make
lasers, but on the way they discovered a substitute for the light bulb.

Light bulbs are really just wires attached to a source of energy.
They emit light because the wire heats up and gives off some of its
heat energy in the form of light. LED, on the other hand, emits light by
electronic excitation rather than heat generation. Diodes are electrical
valves that allow ¢lectrical current to flow in only one direction, just as
a one-way valve might in a water pipe. When the valve is “on”, elec-
trons move from a region of high electronic density to a region of low
electronic density. This movement of electrons is accompanied by the
emission of light. The more electrons that get passed across the boundary
between layers, known as a junction, the brighter the light. This phe-
nomenon, known as electroluminescence, was observed as early as
1907. Before working LEDs could be made, however, cleaner and
more efficient materials had to be developed.

LEDs were developed during the post-World War 11 era; during
the war, there was a great interest in materials for light and microwave
detectors. A variety of semiconductor materials were developed during
this research effort, and their light interaction properties were
investigated in some detail. During the 1950s, it became clear that the
same materials that were used to detect light could also be used to gene-
rate light. Researchers at AT&T Bell Laboratories were the first to

178



exploit the light-generating properties of these new materials in the
1960s. The LED was a forerunner, and an unexpected byproduct, of
the laser development effort. The tiny colored lights held some interest
for industry because they had advantages over light bulbs of a similar
size: LEDs use less power, have longer lifetimes, produce little heat,
and emit colored light.

The advantages of the LED over the light bulb for applications
requiring a small light source encouraged manufacturers to start the
commercial manufacture of LEDs. Sudden widespread market ac-
ceptance in the 1970s was the result of the reduction in production
costs and also of clever marketing, which made products with LED
displays. The technology is still developing today as manufacturers
seek ways to make the devices more efficiently, less expensively, and
in more colors.

Notes to the Text
byproduct — mo6o4UHEIH TPOIYKT
water face — HOBEpPXHOCTb BOJBI

Ex. 5 Answer the following questions.

1. What is a light-emitting diode? 2. Are numeric displays on clock
radios, digital watches, and calculators composed of bars of LEDs?
3. Have LEDs found their way into jewelry and clothing? 4. What did
the inventors of the LED think about their invention? 5. Are light bulbs
just wires attached to a source of energy? 6. Diodes are electrical
valves that allow electrical current to flow in only one direction, aren’t
they? 7. What is a junction? 8. What was developed during the
post-World War II era? 9. What are the advantages of the LED over
the light bulb for applications? 10. What is the purpose of the LED
manufacturers nowadays?

Ex. 6 True or false sentences.

1. LEDs are the indicator lights on our stereos, automobile dash-
boards, and microwave ovens.

2. LEDs can’t be found in TV remote controls.
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3. The inventors of the LED were trying to make lasers, but on
the way they discovered a substitute for the vacuum tube.

4. Light bulbs don’t emit light because the wire doesn’t heat up
and give off some of its heat energy in the form of light.

5. When the valve is “on”, electrons move from a region of high
electronic density to a region of low electronic density.

6. The movement of electrons is accompanied by the emis-
sion of heat.

7. The phenomenon, known as electroluminescence, was ob-
served as early as 1907.

8. LEDs were developed during World War I1.

9. During World War II there was a great interest in materials for
light and microwave detectors.

10. During the 1960s, it became clear that the same materials that
were used to detect light could also be used to generate light.

Ex. 7
a. Insert the active vocabulary in the part of the text. Some words can
be used more than once.

the light bulb LEDs lasers
colored lights the indicator lights lights
transmission inventors applications

. — small colored ... available in any electronics store — are ubiqui-
tous in modern socicty. They are ... on our stereos, automobile dash-
boards, and microwave ovens. Numeric displays on clock radios, digital
watches, and calculators are composed of bars of ... . ... also find ...
in telecommunications for short range optical signal ... such as TV
remote controls. They have even found their way into jewelry and
clothing — witness sun visors with a series of blinking ... adorning the
brim. The ... of the ... had no idea of the revolutionary item they were
creating. They were trying to make ..., but on the way they discovered
a substitute for ... .
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b. Make the pairs of words.

mee KOJIMYCCTBO CIOB C MPOTHBOIOTOXKHBIM 3HA-
YCHHCM, TAKKC OH SBJIACTCA OCHOBHBIM MPH 00pa-
30BAHHM OTPHUAHUA V Taaroios. He cymectsyer
YCTKOTO HPABHIA, KOTJAA M TAC Cro HYXKHO YIO-
TpebiiTh. ChoBa ¢ 3THM NPePUKCOM Hy KHO IPO-
CTO 3amOMHHATh. HO CYyIIECTBYIOT HCKOTOPBIC
YACTHBIC CITyYaH:

o UYame Bcero ynorpedmsicTest Iepes ITACHBIME B

MPUIATATCNIBHBIX M TPHYACTWAX. usable —
unusable (TOTHBIA — HCTIPHTOTHBIH).

Iepen cornacuevu: magnitized — unmagnetized
(HaMarHMYCHHbBIN — HCHAMATHUYCHHBIHN).

I'maromsl ¢ #n- Jame BCETO UMCIOT HE OTPHIA-
TEIHHOC 3HAUCHHUE, a MPOTHUBOTIONOKHOC: chain
— unchain (CKOBBIBATh — 0CBOOOKIATH).
JlobaBsercs kK ClIOBaM TEPMAHCKOTO IIPOMC-
XOKIOEHHS: feachable — unteachable.

1) light-emitting a) radio
2) optical b) light
3) clectronics ¢)  watch
4) light d) diode
5) indicator ¢)  property
6) clectronic f)  bulb
7)  colored g) lights
8) digital h)  density
9) clectrical 1) store
10) clock n current
11) light-generating k)  signal
LANGUAGE STUDY
Word Building
Negative Prefixes
IFpe- Ynompeonenue I¥pumep
duxc
Un- C mpepukcom un- MOKHO 00pazoBaTh HamOONb- | unable
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In- qame Bcero ymotpeOmsaeTcs:

o [Ilepen coucrammem OYKB ac: accurate —
inaccurate (TouHbli — Heroumbni). HO
unacceptable — HeTIPHEMICMBIH.

o [Ilepen cormacHeM c: capable — incapable
(cTIOCOOHEBIH — HECTIOCOOHBIIN).

o Hckmouenms: informal — HedopMaTbHBIH,
inarticulate — HCBHATHBIN,

o JlobaBmsercst K CIOBaM JATHHCKOTO IIPOMC-
XOKIACHUS ineducable — nHeobyuaemblil.

inactive

Im-

Im- ymotpeOmsercss Tepen NpUIaTaTeIbHBIMH,
HAYUHAKOIIMMHUCS C COTJIACHOH p.

impossible

1I-

YmoTpebaaercsas CO CIOBAMH, HAYHHAFOIIHMUCS C
COTJIACHOM [.

illogical

YmoTpebaaercsas CO CIOBAMH, HAYHHAFOIIHMUCS C
COTJIACHOH .

irreplace-
able

Mis-

[Ipeduxrc mis- 0003HAYACT UYTO-TO «HCIPABHIb-
HOE», «OommOOYHOE», TaK KaK 4aIlue BCEr0 OHA
HMCHHO B 3TOM 3HAUCHUHM YIOTPEOIICTCS, HIis-
YHOTPEOMIETCA TONBKO C CYIUCCTBHTCIBHBIMH,
TJIATOJIAMH M IIPUYACTHSIMH.

misunder-
stand

Dis-

Ipeduxc dis- ymorpebdsiercs:

o IlpunararenbHble W TpHYACTHS: organized —
disorganized (OpraHM30BaHHBIA — HEOPTAHM30-
BAHHBIN).

o CnoBa, HAYMHAOIIMECS C TPOM3HOCHMON /i
harmonious — disharmonious (TapMOHHYIHBIH —
HETAPMOHHUYHBIN).

o C HEKOTOPBHIMH CIOBAMHM, HAYHHAFOIIUMUCS C
COTIIACHOW:  ‘'passionate  —  dispassionate
(cTpacTHBIN — OECCTPACTHBIH).

o C cymecTBUTEIBHBIMH W Taronamu: dissatisfy
— HEeWO08IEMBOPIMb.

disap-
proval

Anti-

IIpeduxc anti- obo3zHauaer «mportms». CioBa ¢
mpe(pUKCOM anti- MOTYT MHCAThCI Kak C Acducom,
Tak u 0€3 Hero.

anti-
choice
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Non- [pedurc non- ynotpedasaeTcs TOBOILHO PSAKO, OH | non-
TIPOMCXOUT OT YACTHIBI A0, MHOTAA MOXKET 3aMme- | conductor
HATh ApyTHE Tpe(HKCH (HANPHUMEp, UA-). HORre-
coverable — unrecoverable (HE BOCCTAHOBIICMBIC).

A- [Ipedurc a- mpucoemuHACTCA TONBKO K cloBaM, | apolitical
HAYHHAOIIHMCS C COTJIACHOH OYKBBL

10T mpeduKc 0003HAYACT OTCYTCTBHE KAKOTO-TO
mpu3HaKa («0e3» [ero-mbo) m modaBisieTcs K
TIPUJIATaTEIbHBIM, KOTOPBIC OKAHYHMBAKOTCS HA —al:
normal — anormal (HOpMaIbHBIH — HCHOPMATHHBIIN)
De- Ipedurc de- nobGapnseTCA K T1aroaM u 0003HAYaeT | deactivate
obparnoe neiicreme: mount — demount (MOHTHPO-
BaTh, COOMPATh — IECMOHTHPOBATD, PA3OHPATB).

Ex. 8 Translate the following words paying attention on the words
with negative prefixes and without them.

Insist, incorrect, interesting, inflammable, inhabitable, invaluable, un-
advisable, undisciplined, unfriend, unfollow, unpack, unpaid, un-
marked, unmask, unprofessional, unrecoverable, unusable, devalue,
distasteful, disadvantageous, disorganized, nonfiction, nonsense, non-
resident, nonstop, non-transferrable, antiwar.

Ex. 9 Make the new words with negative prefixes from the following
words and translate them.

Accurate, balance, teachable, organic, decent, credible, formal, ade-
quate, complete, conduct, activate, correct, honorable, take, developed,
affected, depressant, educable, rational, inform, understanding, legal,
believable, resistible, mobile, perfect, possible, mature, regular,
responsible, legible, logical, social, code, construct, form, frost, agree,
agreement, loyal, lead, place, essential, existent, government.

Translation Difficulties

Ex. 10 Translate the sentences. Pay attention to the word once.
1. I will text you once I finish my homework. 2. I will call you once 1
get the new solution. 3. Send me your report once you finish the pro-
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ject. 4. I knew at once that something was wrong. 5. It must be done at
once. 6. Once standards are established, system performance is mea-
sured and compared with the standard. 7. Once a company has gained a
reputation for releasing buggy software, it takes a long time and lots ofi
effort to overcome people’s negative perceptions. 8. Click the button
once to show the non-printing characters; click on it again to hide
them. 9. This makes it easy to see two views ofithe same document or
to scroll to two different parts ofia large document at once. 10. Once
vou’ve located the Word icon, point to it using your mouse, then click
on it twice quickly (double-click) to launch the program. 11. We have
to resolve this matter once and for all.

SPEAKING

Ex. 11
a. Read the following dialogue, try to act it out and translate it into
Russian.
Customer:  Good afternoon. Is that Electronic Tools?
Secretary:  Yes, that’s right. How can I help you?
Customer: [ would like to place an order.
Secretary:  Hold the line, please. I'll put you through to Order
Department.
Clerk: Order Department, how can I help you?
Customer: We received your catalogue last month, and I'd like
to order some LEDs, please.

Clerk: Certainly. Could you quote the reference number?
Customer: Letme have alook... Right, 500 LEDs, reference 0590.
Clerk: I'll just enter data. 500 LEDs at 5000 pounds.
Customer:  That’s all right.

Clerk: Shall I confirm the order? Could I have your company

name and address or do you have an account with us?
Customer: I'm calling from Electronics Ready. Our account
number is 138/ER.
Clerk: Oh, yes — the address is Queen Street, Oxford?
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Customer: That’s right. As this is a repeat order, could you
grant us a discount?

Clerk: I’'m sorry, that’s not company policy. However, we
could allow you a longer credit period.

Customer: Thank you. We need the goods urgently, can you
supply them from stock and dispatch them at once?

Clerk: I’'m afraid there’s a two-week lead time but I'll check
with production. We should be able to send the
goods by the end ofithe month at the latest.

Customer:  Well, please do your best.

Clerk: How would you like delivery to be made — rail, road
or air freight?

Customer: [ think air would be the quickest.

Clerk: There will be a small supplement for air freight on

the invoice.

Customer: That’s O.K. — I'll send you an order confirmation by
fax. Thank you for your help.

Clerk: Thank you for calling. Goodbye.

Ex. 12 Read the instructions recorded on the answering machine and
write the message that you would leave.

This is 02 55 67 83 49, True Orders Inc. There is no one on premises at
the moment, but you may leave your order after the tone. Please leave
your name, address and account number. Quote the item number from
our catalogue, the quantity of goods required and the size, ifi applicable.
We will fax you an order acknowledgement and dispatch the goods as
soon as possible. Thank you for your call.

Order from: Mark Thomas, Easy Exchange, 10 High Street, Oxford.
A/C Ne 000007896

50 Euro-converters — item Ne754 / EU — 5 euro each? Quantity discount
Needed before 5, May 2022
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Unit 16

Grammar. The Attributive Clauses
Text. Lasers
Word building. Stress Change

GRAMMAR

The Attributive Clauses
IIpuaarounsle onpeneIuTes b HblE TIPeNJI0KeHHUS

Omeeuaem Ha 60NPOCHL: what? / which? — xaxoi? / xoto-
pBIi?

Coeounsemes 6 npeoioHCeHUL:
OTHOCUTEIBHBIMH ~MecTonMe- The engineer that (who) lives in

Hmwivu:  who —  koropsiii, the neighboring street is a very
whom - xotoporo, whose — famous scientist.

ucH, kotoporo, which — koro- The word that (which) stands for
priid, that — koTopbrit Light Amplification by Simulated

Emission ofiRadiation is a laser.
This is one ofithe few really good
lasers that was developed last

month.
HapeunsmMu: when — xorga, A university is a place where
where — rae, kyma, why - students are taught.

no4eMy

OrpanuyunTe/bHbIE OTPeIeTUTebHbIe MPeLT0KEHUS
Coaepkar uHpOPMALINIO, YTOYHSIONIYIO 3HAYCHUE CJIO0BA, K KOTO-
poMy oHHM oTHOCATC. ONyIIEHHE OIPAaHUIUTEIBHOTO IPHIATOUHO-
IO MPEIJIOKEHHUS YacTO BEACT K HESICHOCTH MIIH H3MCHCHHIO CMBIC-
7a raaBHOro mpeaiaokeHus. OrpaHHYHTEIBHBIC ONPEACIUTCIBHEIC
MPHUIATOYHBIC MPEITOKEHHUS HE BBIACISIOTCS 3aISTHIMH.

Can you remember the name of the university where we visited a
large library?
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OnucarensHble ONpeneIUTeNbHbIE TPUAATOYHbIE TPEII0KeHUS
[IpenocTaBmMOT AONOTHUTENBHYIO HHQOPMALHIO, KOTOPas HE B-
asgeTcs 00A3aTeIbHON T TIOHMMAaHHS CMBICTIA TNIABHOTO IMPEAJIO-
JKeHHs. B oTmuuue OT OrpaHHYHTENBHOrO, OMHCATEIbHBIC MpHIA-
TOYHBIC W BOBCE MOTYT OBITh BBIHCCCHBI B OTACIBHOC MPEIJIONKE-
HUE, TPU 3TOM IVIABHOC HE MOHECET HUKAKOTO CMBICIOBOTO VINEP-
0a. Bolaemrorcs 3anaTeiMu.

They stopped at the library, which they had never been into before.

See Grammar Module

Ex. I Insert who, whom, whose, which, that.

1. The only people ... knew it were engineers. 2. Albert Einstein was a
scientist to ... we should be thankful for the invention of the theory of
relativity. 3. A figure ... has three sides is called a triangle. 4. Our uni-
versity, ... was founded 90 years ago, is one of the oldest educational
establishments in Russia. 5. The question ... I asked was very im-
portant. 6. Do you have anything ... will help me with my report?
7. The railroad line ... connected Moscow with Saint-Petersburg was
built at the close ofithe 19th century. 8. I have bought the book ... our
professor recommended. 9. The student with ... I travelled last year is
an excellent swimmer. 10. I have bought the book about ... you told
me. 11. I have just read an article ... contains very interesting facts
about the system of education in England. 12. The young engineer with
... I am working graduated from the MPEI. 13. The young professor
... book I am reading now graduated from Oxford University.

Ex. 2 Find the Attribute Clauses. Translate the following sentences.

1. Scientists all over the world who had taken part in the conference
were quick to realize the importance of radio. 2. The Russian scientist
A.S. Popov, who invented the radio, worked much on the problem of
radio communication. 3. The device that is being made at our laborato-
ry will be used in the industry soon. 4. The system of communication
in any country, that is spoken all over the world, is unthinkable today
without satellites. 5. Scientists who work at the new computer equip-
ment have a lot of different problems to solve. 6. A simple radio tele-
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scope, that contains a directional antenna, collects incoming radio
waves and delivers the collected energy to a receiver. 7. The studies
which have been described in this paper have become classical ones.
8. The wave length that is so determined will not be exactly accurate.
9. The ions that are formed this way will be accelerated in the direction
towards the cathode. 10. The first practical spectroscope, which was
designed in 1858, was provided with a glass prism and used only for
visible light. 11. The photoelectric current, that has been measured by
means of the galvanometer, is directly proportional to the intensity of
light. 12. The gamma-rays that are observed here may be identified
with the ones observed in the previous experiments. 13. The decimal
system, which was developed by French scientists, was introduced in
Russia by D.I. Mendeleev.

Ex. 3 Complete the sentences with the correct form of the Attribute
Clauses.

1. Simultaneous translation (to provide) at the conference was excel-
lent. 2. We are going to study mechanisms (to underlie) photosynthe-
sis. 3. The knowledge (to gain) on the subject during the past decade is
rather important. 4. For further details, the reader is referred to the pa-
per (to present) by Dr Brown. 5. The calculation depends on the pecu-
liar laws (to govern) the movement of molecules. 6. New discoveries
(to add) valuable information on the true forms of molecules may be
made. 7. Facts (to demonstrate) that there were large potential irregulari-
ties in the energy level throughout the crystal were found. 8. An equation
(to describe) the depolarization of the fluorescence has been found.
9. A theory (to take) into account the angular distribution of the scattered
light is presented. 10. The theoretical importance of the wave theory of
matter (to apply) to electrons will be discussed at the conference.

VOCABULARY

1. Laser (n.) (light amplification by stimulated emission of radia-
tion) — jasep

The coating absorbs some of the laser’s light, a percentage of
which is made into a photocurrent.
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2. Amplification (n.) — ycuncHue

New models of equipment include amplification and signal trans-
mission products.

3. Involve (v.) — oxBaThIBaTh, BKJIFOYATh B CEOS

Sarah has been working at West Mid for the past 13 years and her
job involves a variety of tasks.

4. Excited state — BO30y>KICHHOE COCTOSIHUC

Nuclear isomers are excited states that eventually decay to the
ground state, mostly by gamma radiation.

5. Ground state — OCHOBHOE COCTOSIHUE, HEBO3OYKICHHOE, HE-
AKTHBHOC COCTOSIHHC

When an atom or ion is in its ground state, the electrons spend a
lot more time close to the nucleus than they do when the atom is in
an excited state.

6. Photon (n.) — poron

A photon has zero rest mass, but it carries energy and momentum.
7. Reflect (v.) — oTpakats

The lightness or darkness of a color affects whether it can absorb or
reflect heat and light.

8. Solid-state (adj.) — TBepAOTCABHBII

This process defines the structure of a solid-state device, which in
essence is planar.

9. Implement (n., v.) — BBINIONHECHUE, BBITIOIHITD

Our two-color scheme is casily implemented using conventional
continuous wave excitation.

10. Research (n., v.) — uccieaoBaHue, U3YUCHHE, HCCICIOBATH,
H3y4aTh

The company takes advantage of the time and resources to explore
and research ideas.

11. Carbon dioxide (n.) — nuokcua yriaepoaa

This substance is carbon dioxide, into which carbonates decom-
pose when heated.

12. Etch (v.) — BeiTpaBnuBath

The acid also can etch the surface, which increases the water pene-
tration through the face of the joint.
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13. Condense (¥.) — c:kaTh, YMCHBIIATE OOBEM

During the evening, the water vapour condensed on the internal
components of the wall panel when the ambient air temperature
dropped.

14. Fiber optics (#7.) — BOJOKOHHAS ONITHKA

The cable TV company is laying miles of fiber-optic cables.

15. Strand (n.) — HuTH

Fiber optics are thin strands of glass or plastic that transmit light

by reflecting it.

Ex. 4

a. Match the words with their definitions.
a) the production and discharge of something,
especially gas or radiation
b) an act of moving
¢) a particle representing a quantum of light or
other electromagnetic radiation
d) a part of a field-effect transistor from which
carriers flow into the inter-electrode channel

1) laser ¢) the use of thin flexible fibers of glass or other

2) emission transparent solids to transmit light signals, chiefly

3) strand for telecommunications or for internal inspection

4) fiber optics of the body

5) radiation f) a device that generates an intense beam of co-

6) amplification herent monochromatic light (or other electromag-

7) movement netic radiation) by stimulated emission of photons

8) source from excited atoms or molecules

9) photon g) a single thin length of something such as
thread, fiber, or wire, especially as twisted to-
gether with others

h) the emission of energy as electromagnetic
waves or as moving subatomic particles, especially
high-energy particles which cause ionization

1) the action of increasing the amplitude of an
electrical signal or other oscillation
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b. Translate the terms with the word laser.

Laser beam, laserdisc, laser-guided, laser gun, laser show, laser light
show, laser pen, laser printer, laser tag, laser and infra-red irradiation
detector, laser ablated atoms, laser ablation, laser ablation analysis,
laser ablation electrospray ionization, dye laser.

READING
Lasers

A laser is an extremely focused, extremely narrow, and extremely
powerful beam of light. Actually, the term laser is an acronym, stand-
ing for Light Amplification by Simulated Emission of Radiation.
Simulated emission involves bringing a large number of atoms into
what is called an “excited state”. Generally, most atoms are in a ground
state and are less active in their movements, but the energy source that
activates a laser brings about population inversion, a reversal of the
ratios, such that the majority of atoms within the active medium are in
an excited rather than a ground state. As the atoms become excited,
and the excited atoms outnumber the ground ones, they start to cause
multiplication of the resident photons. This is stimulated emission.

A laser consists of three components: an optical cavity, which
involves two mirrors facing one another, an energy source, and an ac-
tive medium. One of the mirrors fully reflects light, whereas the other
is a partly reflecting mirror. The light not reflected by the second mir-
ror escapes as a highly focused beam.

There are four types of lasers: solid-state, semiconductor, gas,
and dye. Solid-state lasers are generally very large and extremely po-
werful. Having a crystal or glass housing, they have been implemented
in nuclear energy research, and in various areas of industry. Whereas
solid-state lasers can be as long as a city block, semiconductor lasers
can be smaller than the head of a pin. Semiconductor lasers (involving
materials such as arsenic that conduct electricity, but do not do so as
efficiently as the metals typically used as conductors) are applied for
the difficult work of making compact discs and computer microchips.
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Gas lasers contain carbon dioxide or other gases, activated by
electricity in much the same way the gas in a neon sign is activated.
Among their applications are eye surgery, printing, and scanning.
Finally, dye lasers, as their name suggests, use different colored dyes.
(Laser light itself, unlike ordinary light, is monochromatic.) Dye lasers
can be used for medical research, or for fun — as in the case of: laser
light shows held at parks in the summertime.

Laser beams have a number of other useful functions, for in-
stance, the production of compact discs (CDs). Lasers etch information
onto a surface, and because of'the light beam’s qualities, can record far
more information in much less space than the old-fashioned ways of
producing phonograph records. Lasers used in the production of
CD-ROM (Read-Only Memory) disks are able to condense huge
amounts of information — a set of encyclopedias or the New York
metropolitan phone book — onto a disk one can hold in the palm of
ong’s hand. Laser etching is also used to create digital videodiscs
(DVDs) and holograms. Another way that lasers affect everyday life is
in the field of fiber optics, which uses pulses of laser light to send
information on glass strands.

Notes to the text

outnumber — MPEBOCXOAUTh YUCICHHOCTHIO

dye laser — ma3ep Ha KpacHUTENSIX, ONTHYCCKUI KBAHTOBBIH TCHEPATOP
HA MMUTMCHTAaxX

optical cavity — onTH4eckuii pe30HATOP

Ex. 5 Answer the following questions.

1. What is a laser? 2. What is simulated emission? 3. What components
does a laser consist of? 4. What types of lasers do you know?
5. Are solid-state lasers very large and extremely powerful? 6. What
are semiconductor lasers applied for? 7. What do gas lasers contain?
8. What can dye lasers be used for? 9. What useful functions do laser
beams have? 10. Where can lasers be used in our everyday life?
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Ex. 6 True or false sentences.

1. The term laser is an acronym, standing for Light Amplification
by Simulated Emission ofi Radiation.

2. Simulated emission involves bringing a large number of atoms
into what is called a “ground state™.

3. The energy source that activates a laser brings about popula-
tion inversion, a reversal ofithe ratios.

4. As the ground atoms outnumber the excited ones, they start to
cause a multiplication ofithe resident photons.

5. Solid-state lasers can be as long as a city block, but semicon-
ductor lasers can be smaller than the head ofia pin.

6. Among gas lasers’ applications are eye surgery, printing, and
scanning.

7. Dye lasers can be used only for fun.

8. Laser beams are used in the production of compact discs (CDs).

9. Laser etching can’t be used to create digital videodiscs (DVDs)
and holograms.

10. Lasers can be used in the field of fiber optics.

Ex. 7
a. Complete the sentences with the active vocabulary.
etched solid state excited states beam ofilight lasers
dye laser conducts  research ground state  carbon dioxide

1. It stopped when a ... flashed upon it from behind.

2. When that electron returmns to its ... , it releases energy as ultra-
violet light, which is invisible.

3. By finding the energies of the ... ofia hydrogen atom, we can
get an insight into the electromagnetic forces that bind it together.

4. He has thrown down a challenge to all the industry’s chip and
PC makers to realize his vision of computers capable ofi storing more
than a million times more data than current ... chips.

5. Researchers also found that photo dynamics and pulsed ... had
limited success, though the two therapies ‘may hold promise for the
future.”
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6. Students extensively ... their subjects, making sure they’re not
replicating existing work.

7. Copper ... heat and electricity extremely efficiently and is less
expensive at the present.

8. It does not produce any more ... than the methane that we al-
ready have.

9. Statistics and morphology of typical damages of the foil and its
resistance to fluorine ... were investigated.

10. The final piece is shown in a light box, with holes created by
lasers letting light shine through ... of coloured plastics.

b. Make the pairs of words.

1) beam of a) state

2) excited b) light

3) ground c) laser
4) optical d) state

5) solid ¢) laser
6) dye f) cavity
7) semiconductor g) state

8) carbon h) strands
9) fiber 1) dioxide
10) thin 7) optics

LANGUAGE STUDY
Word Building

Stress Change
OxauM U3 cnocoOoB CTOBOOOPA30BAHHS B AHTJIHHCKOM SI3BIKS
ABISCTCA TICPCHOC yaapeHws. [IpHeM 3TOT OrpaHMYMBACTCS TPaHC-
(dopmarei psaaa ABYCIOKHBIX CIOB, KOT/A YIAPCHHUES HA MICPBBIHA CIO0T
MPUMCHSICTCS TS CYIMICCTBUTEIBHOTO, a TIPH MEPEHOCE €T0 Ha BTOPOH
CIOT TIOMYYACTCs TJAroj, M0 BUAY HUIACHTHYHBIH CYIICCTBHTCIHHOMY .
Paznnna — B ynapenuu (BbLACICHO).
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Hammpumep,
Gradually increase the temperature to the boiling point. — Ilo-
CTCIICHHO YBEIMYHUBANUTE TEMIICPATYPY A0 TOUKU KHIICHHSL.
Any increase in laser production would be helpful. — Jlwoboe
VBEJIMUCHHE TPOU3BOCTBA JIA3EPOB OBIIO OBl MOJIC3HBIM.
AbconroTHOE OOMBPIIMHCTBO MOJOOHBIX MIAP — CYIICCTBUTEIBHEIC
u rnaronsl. Ho nHorma Grnaromaps cMEHE yIApeHHS MOTYYalOTCs MPH-
nararenbHbie. OHU TOKE MOTYT OBITh Kak ONU3KUMU 110 3HAYCHHIO, TaK
U COBCPIICHHO HECBA3aHHBIMU MEXKIY COOOI:
CO-ntent (conepxanue, coaepxkumoe) — con-TENT (10BOIbHBIIN)
com-PACT (cxumars, crasnusath) — COM-pact (KOMOAKTHBIH)
per-FECT (cosepriuenctsoBath) — PER-fect (naeanbHbIii)

Ex. 8 Read and translate the words paying attention to the word
stress and meaning. In some cases, the meaning of the noun and the
verb is different.

Attribute, compress, conduct, conflict, console, contract, control, con-
test, contrast, decrease, desert, exploit, extract, import, increase, object,
permit, present, produce, project, progress, protest, record, refund, re-
fuse, reject, subject, transfer, transport, update, upgrade.

Ex. 9 Insert the given words in the sentences. Put the words in the
right form. Pay attention to the word stress and meaning.

attribute decrease conduct object progress
project control present increase console

1. Akey ... of the new service will be flexibility.

2. If at all possible, ... a small pilot study to determine how well
your research instruments work.

3. Hackers can also jack enemy vehicles and make them their
own, as well as hack enemy ... so friendly units can use them.

4. The main instruments are in the centre of the ... panel.

5. The screening length ... with ionization and the difference does

not exceed 20%.
6. The new measures are intended to ... efficiency.
7. She ... to being called his assistant.
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8. He ... the report to his colleagues at the meeting.
9. Laser images were ... onto a screen.
10. Technological ... has been so rapid over the last few years.

Translation Difficulties

EXx. 10 Translate the sentences. Pay attention to the words before, after.

1. Before the discovery of the structure of atomic nuclei, it was thought
that there existed two general types of forces explaining all natural
phenomena: electrical and gravitational forces. 2. The word “helium”™
comes from the Greek word “sun” because an element was discovered
in the sun before it was discovered on the earth. 3. After it became
clear that some mistakes had been made in the calculation, the experi-
ment was stopped. 4. After a period of discharge, the battery can be
restored to its original condition by supplying energy to it from an out-
side source. 5. For days or weeks after the reactor has been turned off,
the radiation intensity is so great inside that repairs are never attempted.
6. Some scientific theories existed many years before they were proved
to be true or false. 7. Before the diaphragm can move back, however,
the next pulse enters the electro-magnet coil and the diaphragm is
pulled a little closer. 8. The problem, therefore, is to choose a system
that will build up the signal before it reaches the detector.
9. After another stage of the amplification, the current is strong enough to
operate the powerful loudspeaker. 10 After the nuclei had been broken
up because of instability they gave rise to heat. 11. Starting from zero,
alternating current grows in one direction, reaches a maximum, de-
creases to zero, after which it rises in the opposite direction, reaches a
maximum, again decreases to zero. 12. The direction of the air, after it
leaves a symmetrical body, is the same as before it struck the body.
13. Before K E. Tsiolkovsky no one ever considered interplanetary navi-
gation to be within the compass of modem technical means. 14. Before the
war, the Dnieper power station generated twice as much electrical energy
a year as all the power stations of tsarist Russia taken together. 15. Before
going further let us be sure we understand the making of a graph.

196



Ex. 11

SPEAKING

a. Read the following dialogue, try to act it out and translate it into

Russian.

Mr Black:

Mr Smith:

Mr Black:

Mr Smith:
Mr Black:

Mr Smith:
Mr Black:

Mr Smith:
Mr Black:

Mr Smith:
Mr Black:

Mr Smith:

Mr Black:

Mr Smith:

Mr Black:

Showing the Factory to the Foreign Partner

Mr Black (the chief executive of the factory)

Mr Smith (the foreign partner)

I’'m glad to welcome you to our factory, Mr Smith.

The pleasure is mine. I've been greatly impressed by
what I’ve seen. I understand the factory is operating at
full capacity.

Yes, we've plenty ofi orders, both for the domestic
market and export.

Is any work done by subcontractors?

No, we are fully self-sufficient. We have laboratories, a
quality control department, packing — all here.

Have you been producing this model for a long time?
Yes, we've introduced new technology and started a
new model last year. Our designers always keep up
with modern technology.

Is the staffiofiengineers big?

We have design engineers and production engineers
on the factory floor. All in all, it comes to about
100 people.

How do you ensure quality control, Mr Black?

Well, it’s done by our quality control department.
And ofi course, final inspection is done by your engi-
neers too.

Do you also check the packing?

Yes, but we’ve recently started to use packing com-
panies too.

Is this the department where our engineers are going to
be trained?

Yes, and in other shops too. We are setting up a train-
ing program for them.
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Mr Smith: I heard there’s a part-time engineering college at the
factory?

Mr Black: Yes, some ofithe training will be done there too.

Mr Smith: [I'd be very glad to look at the training program.

Mr Black: We’ll send it for your approval as early as possible.

Mr Smith: The factory’s social facilities are very good, I must say.

Mr Black: Yes, we give a lot ofiattention to this matter.

Mr Smith: You have got a medical care center, haven’t you?

Mr Black: Yes, it’s open round the clock to deal with emergen-
cies.

Mr Smith: Are all your workers trade union members?

Mr Black: Yes, trade unions look after a lot ofi things at the
factory.

Mr Smith: Thank you for your excursion. See you later. Bye.

Mr Black: You are welcome. See you. Bye.

b. Put the sentences in the right order, make up a dialogue.

a. Good. Can you tell me how many workers work here?

b. Yes. I'd appreciate it ifi you could arrange for me a visit to your
manufacturers.

¢. I see you use up-to-date technology in your factory. The factory
1s not overmanned, is it?

d. We can take you around the main shops and then we can have a
talk in the chiefiengineer’s office.

¢. That’s possible. We could take you to the plant in ..., it’s one of:
our biggest manufacturers.

f. Not ifi you take into account the total annual output and the range
ofiproduction. In fact, most ofithe shops are highly automated (mecha-
nized) as you will see.

g. You wanted to look at our manufacturing factory, didn’t you,
Mr...?

h. Roughly about 5 thousand.

1. That would be wonderful. I've heard a lot about their production
and training facilities.
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Ex. 12 Read the given phrases and make up your own dialogues.

Mbr xoTean OB TTOCCTHTEL BAIIl
3aBOI.
Mormu 6wl
3aBox?

MBI IIOCCTHUTH Balll

Korma Bel moskeTe (Mormm Obr)
OpPraHU30BaTh MOCCIICHUE 3aBO-
Ja-U3roTOBUTENA?

Kakos o0muit romosoii o00beM
BBIIIYCKaEMOW 3aBOJAOM MPOAYK-
muu?

ITO OMUH M3 KPYIMHCHUIINUX 3aBO-
JIOB TAKOT'O THIIA.

Panbme on paboran va HedTH, a
Tenepp paboTacT Ha ICKTPO-
SHCPTHH.

[TorpeOnenue sHeprum — ... B
roj.

Ckonbko palovvx 3aHATO HA 3a-
Boze”?

Itar wHxeHEpHBIX PabOOTHUKOB
6ompmon?

Kaxkoe ceipbe BbI ricnionbeayere?

VY Bac coBpeMeHHasA TEXHOIOTHA.

Lex (3aBox) MEXaHU3UPOBAH H
HMEET BBICOKMH YPOBECHb aBTO-
MAaTHU3aHH.

Ha 3aBogc mcmomp3yeTcs Ciami-
KOM MHOro pabounx. 1o oTpa-
JKACTC Ha CCOCCTOMMOCTH CIu-
HULBI TPOAYKIUH.
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We would like to see your fac-
tory.

Could we see your factory?
(Plant, factory, works, mill, en-
terprise, production unit / facili-
ty — 3aBox, (abpuka, npeanpu-
ATHC)

When can (could) you arrange
a visit to the manufacturing
plant?

What is the total annual output
ofithe factory?

This is one of: the biggest fac-
tories ofiits kind.
They used to run on oil, now

they’ve gone over to electricity.

Power consumption is ...
year.

per

How many workers does the
factory employ?
Is the staffiofiengineers big?

What raw materials do you use?
You use up-to-date technology.

The shop (factory) is highly
mechanized and automated.

The factory is overmanned. The
unit cost reflects this.



3aBox paboTacT ¢ NHOMHOW 3a-
IPY3KOH.

Yacth MpOAYKUMU TPOU3BOIUTCS
MOAPSAIUKAMHU.

KonTpons kauectBa — OUEHB CY-
mectBeHHbit  paktop. OH ocy-
LICCTBISICTCS B OTJACNC KOHTPOIS
Ka4ueCTBa.

OxoHUATEeIbHAS MMPUEMKA POHU3-
BOAUTCH (OCYIIECTBISCTCA) Ba-
IUMH (HAITAMHA) UHKCHESPAMH.
Msr rapaHTHpyEM KauecTBO Ha
YPOBHE MHPOBBIX CTAHAAPTOB.
VoakoBka  TpPOU3BBOAUTCS  HA
HAIICM 3aBOAC (IOAPSTIHUKAMH).
Me1 Haua M BBITYCK HOBOM MOJC-
M.

Ham npoekrHbiii otaen (mpoek-
TUPOBIIUKH) BCErAA HCHOJb3Y-
eT(f0T) COBPEMCHHYIO TEXHOJIO-
rur0 (He OTCTacT(HT) OT COBpE-
MCHHOM TCXHOJIOTHH).

Bor MoxeTe MOCMOTPETH OBITO-
BBIC YCIIOBHS HA 3aBOJE.

Ha 3aBoae ecth cronoBbie, criopt-
3a/bl, 30HA OTABIXA, MCIAULIMH-
CKHH LICHTP.
MeauHacKHA — OCHTP
KPYIJIOCYTOUHO  JIS
MEPBOM NOMOIITH.

OTKPBIT
OKa3aHMsL

Msr (3aBoa) pabotacm(eT) B TpH
BOCBMUYACOBBIX CMCHEI.

Mepsr oxpaHBI TpyAa XOPOIIHE
(3ddexTusnbIC).
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The factory is operating at full
capacity.

Part of: the production is made
by subcontractors.

Quality control is an essential
factor. It is carried out in the
quality control department.

Final inspection is done (car-
ried out) by your (our) engi-
neers.

We guarantee world standards
in quality.

Packing is done by ourselves /
us / (subcontractors).

We have started producing a
new model.

Our design department (designers)
always keeps (keep) up with
modern technology.

You can see the factory social
facilities.

There are canteens, sporting
facilities, a recreation centre,
a medical care centre at the
factory.

The medical care centre (dis-
pensary) is open round the
clock for emergencies.

We (The factory) work(s) in
three eight-hour shifts.

The labor protection is good
(effective).



Hamm nmpogcoro3sr obecneunsa-  Qur trade unions ensure workers’
0T yuacTue paboumx B yImpasie- participation in management.
HHUH 3aBOJIOM.

Ilpu 3aBome wmmeercss ouno- There is a part-time engineer-
3a0uHbIll (BeucpHmil) wmHkeHEp- Ing college at the factory.

HBIU KOJUICIK.

Ha 3aBone ectb xypewl ansa oOy- There’s a training section at the
YCHUSI CIICIIHATICTOB, factory.

Tam obOyuarorcst mojoxeie pado- Apprentices (Foreign workers)
e (MHOCTPAHHBIC CIICIMATNUCTHI). gt training there.

Unit 17

Grammar. The Conjunctionless Subordinate Attribute Clause
Text. Physics of: Conductors and Insulators
Word building. Negative Prefixes. Stress Change. Revision

GRAMMAR

The Conjunctionless Subordinate Attribute Clause
Beccoro3Hoe npuaaTouHOe ONpeaesuTe b HOe TP eNJI0KeHe

Tpusnaru 6eccoro3Ho20 nNOOUUHEHUA:
1. Hagmaue 1yX map rIaBHBIX WICHOB MPCTOKCHHUS.
2. BoaMOXKeH CTBIK MOAICKAINX/CKA3YEMbIX TTIABHOTO M MpHUIA-
TOYHOT'O MPEAJI0KEHUH.
3. Ipeanor, BRIHOCHMBIN 32 CKa3yeMOC MPUAATOYHOTO TPCII0KCHI.

The factory they are to build will be completely automated. — 3aBoz,
KOTOprI\/'I OHHU AOJIKHBI TTOCTPOUTD, 6y,Z[CT TIOJTHOCTBIO ABTOMATHU3H-
pOBaH.

The factory the director told us about is completely automated. —

3aBOJ, O KOTOPOM TUPESKTOP paccKasal HaMm, MOJHOCTHIO aBTOMa-
THU3HPOBAH.

See Grammar Module
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Ex. 1 Find the Conjunctionless Subordinate Attribute Clauses.
Translate them.

1. The building our students live in is not far from the institute.
2. Bell was making his experiment in a room next to the room
Watson worked in. 3. For a long time, Bell couldn’t get the results
he was looking for. 4. The discovery of Newton’s mistake we will
read about was made by a young physicist. 5. When Roentgen made
his discovery, the room he was experimenting in was dark. 6. The
plant this material is produced at is in the Urals. 7. The problem this
article deals with is connected with the subject we study. 8. It is
difficult to imagine the world we live in without radio, television
and telephone. 9. Materials new computers depend on must be of
the best quality. 10. The chief engineer must know all the goods his
plant produces.

Ex. 2 Rewrite the sentences by omitting the relative pronouns. Put
the prepositions in the correct place.

1. This is the book which I took from the university library.
2. Do you know the engineer to whom [ was talking? 3. The stu-
dents with whom I live are very pleasant. 4. This is the box out of
which he took the textbooks. 5. I don’t know the professor to whom
you wrote a letter. 6. The man from whom I got the information is a
famous scientist. 7. The applications of laser techniques that are
widely spoken about are expanding very rapidly. 8. The holography
technique that we have studied is becoming very popular in elec-
tronics. 9. A thorough analysis of these optimal phenomena that our
engineers have made is still lacking. 10. We are now looking for an
optimal solution to the problem, that our professor has told us to do.
11. The body of scientific information that our scientists are speak-
ing about is growing at an exponential rate.

Ex. 3 Complete the sentences by using the Conjunctionless Sub-
ordinate Attribute Clauses where possible.

1. The equipment is in great demand on the world market. You are
speaking about it. 2. The lecturer wasn’t available at that time.
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I wanted to speak to him. 3. The girl is our best student. She is
speaking on the phone now. 4. We want to go to the library. The
day wasn’t quite convenient for some of our fellow-students.
5. That day I had no opportunity to see the engineer. I was to go on
business with him. 6. I didn’t like the book. My fellow-student had
recommended me to read it. 7. The information was very important.
We were discussing it. 8. A magnetron is a vacuum tube. Its current
is affected by a magnetic field. 9. The work of Rutherford was fol-
lowed by the great research work ofi many other scientists. It was
very important. 10. The properties of these systems were spoken
about. They were found by our engineers. 11. New electronic devices
are dealt with in this article. They were invented by scientists.
12. The use oficolour television is written in this article. It has been
spoken about at the conference. 13. Solar batteries are described in
this new textbook. Our engineers dealt with them.

VOCABULARY

1. Insulator ['msjulerta] (n.) — u3oagTOpP, AUIICKTPHK

A semiconductor is a substance which ability to conduct electricity
is between that of an insulator like rubber and a full conductor like
copper.

2. (Free) electron (n.) — (CBOOOJHBII) 3ICKTPOH

Electric current is the movement of electrons from one atom to an-
other in a conductor.

3. Exhibit (».) — noka3piBaTh, BRICTABIATh, 00MIaTh

Electrons exhibit the characteristics ofiboth particle and wave.

4. Wave (n.) — BonHa

The following theorem summarizes the basic relationship between
travelling and stationary waves.

5. Occupy (v.) — 3aHUMAaTh, 3aBJIAACBATH

All physical objects occupy space.
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6. Electrostatic (adj.) — 3A€KTPOCTATUYCCKHIA

The device shown above is an “electrostatic lincar motor”, that I
built last year.

7. Attraction (7.) — NpUTSIKCHUS

As an exercise, you might try computing the electrostatic attrac-
tion between an electron and a proton and compare it with the
gravitational attraction.

8. Distinction (n.) — pazmuune

There is no real distinction between conductors and insulators.

9. Bond (n.) — cBs3b, CUCIICHHUE, COCAUHCHUE

There was no effective bond between the concrete and the steel.

10. Quantum physics — kBaHTOBas PHU3NKa

Quantum physics allows for the particles to be in two states at the
same time.

11. Limitation (n.) — orpanudcHue

This also placed severe limitations on what could be explored.

12. Electrical conductivity — saekTpudeckast mpoBOAUMOCTb
Cooling results in a measurable change in the electrical conduc-
tivity of the sensor.

13. Valence(y) (n.) — BAaICHTHOCTh

The difference in the valence of phosphorous and silicon provides
the free electrons needed for metal-like behaviour.

14. Shell (n.) — oGomouka

At this time, the maximum number of ¢lectron orbitals or electron
shells for any element is seven.

15. Comprise (v.) — BKI1O4aTh B CeOs, COCTAB/IATh, OXBATHIBATH
Helium, which is the second lightest element, comprises of two
protons, lithium having three.

16. Impurity (n.) — 3arpsiI3HCHHOCTbD, 3aCOPECHHOCTH, PUMECH

The impurities dissolve in lead and evaporate leaving behind silver
and gold.

17. Proton (n.) — npoToH

Overall, atoms are neutral and the number of protons in their nuclei
equals the number of electrons.
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Ex. 4

a. Match the words with their definitions.

a) a force under the influence of which objects
tend to move towards each other

b) physical substance in general, as distinct from
mind and spirit; (in physics) that which occupies
space and possesses rest mass, especially as
distinct from energy

¢) a periodic disturbance of the particles of a sub-
stance which may be propagated without net
movement of the particles, such as in the passage
of undulating motion, heat, or sound

1) insul . . .
) insulator d) a substance or device which does not readily

2) nucleus -
3)  electron conduct electricity .

4) bond e) each of a set Qf orbitals around the nuc@eus of
5) matter an atom, occupied or able to be occupied by
6) particle clectrons of similar energies .

7)  wave f) a Stable sul.)a.tomlc par“qcle with a charge.of
8) attraction negatlve.electnmty., found in 2.111. atgms apd acting
9) motion as the pnmaw carrier of electr.1c1ty n §011ds

10) shell g) the action or process of moving or being moved

h) the positively charged central core of an atom,
consisting of protons and neutrons and containing
nearly all its mass

1) any of numerous subatomic constituents of the
physical world that interact with each other, in-
cluding electrons, neutrinos, photons, and alpha
particles

7) a connection between two surfaces or objects
that have been joined together, especially by
means of a substance, heat, or pressure

b. Translate the terms with the word electron.
Electron ablation, eclectron accelerating, electron acceptor, electron

accelerator experiment, electron accepting ability, electron accumula-
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tion, electron acoustic paramagnetic resonance, electron affinity,
electron activity, electron beam, electron camera, electron cloud,
electron-deficient, electron density.

READING
Physics of Conductors and Insulators

Certain types of materials allowing for easy passage of free
clectrons are called conductors, while those materials preventing the
passage of free electrons are called insulators. Unfortunately, the scien-
tific theories explaining why certain materials conduct and others
don’t are quite complex, rooted in quantum mechanical explanations
in how electrons are arranged around the nuclei of atoms. Contrary to
the well-known “planetary” model of electrons rotating around an
atom’s nucleus in circular or elliptical orbits, electrons in “orbit”
don’t really act like pieces of matter at all. Rather, they exhibit the
characteristics of both particle and wave, their behavior being con-
strained by placement within zones around the nucleus referred to as
“shells™ and “subshells.” Electrons can occupy these zones only in a
limited range of energies depending on the particular zone and how
occupied that zone is with other electrons. If electrons really did act
like tiny planets held in orbit around the nucleus by electrostatic at-
traction, their actions described by the same laws describing the mo-
tions of real planets, there could be no real distinction between con-
ductors and insulators, and chemical bonds between atoms would not
exist in the way they do now. It is the discrete, “quantitized” nature
of electron energy and placement described by quantum physics that
gives these phenomena their regularity.

When an electron is free to assume higher energy states around
an atom’s nucleus (due to its placement in a particular “shell”), it may
be free to break away from the atom and comprise part of an electric
current through the substance. If the quantum limitations imposed on
an clectron limit this freedom, however, the electron is considered to
be “bound” and cannot break away (at least not easily) to constitute a
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current. The former scenario is typical of conducting materials, while
the latter is typical of insulating materials.

An element’s electrical conductivity is exclusively determined
by the number of electrons existing in the atoms’ outer “shell” (called
the valence shell), but this is an oversimplification, as any examination
of conductivity versus valence electrons in a table of clements will
confirm. The true complexity of the situation is further revealed when
the conductivity of molecules (collections of atoms bound to one an-
other by electron activity) is considered.

A good example of this is the element carbon, which comprises
materials of very differing conductivity: graphite and diamond. Gra-
phite is a fair conductor of electricity, while diamond is practically an
insulator (stranger yet, it is technically classified as a semiconductor,
which in its pure form acts as an insulator, but can conduct under high
temperatures and/or the influence of impurities). Both graphite and
diamond are composed of the exact same types of atoms: carbon, with
6 protons, 6 neutrons and 6 electrons each. The fundamental difference
between graphite and diamond being that graphite molecules are flat
groupings of carbon atoms while diamond molecules are tetrahedral
['tetra’hi:dral] (pyramid-shaped ) groupings of carbon atoms.

Ex. 5 Answer the following questions.

1. What is a conductor? 2. What is an insulator? 3. What do you know
about the “planctary” model of electrons? 4. Why do certain materials
conduct electricity? 5. How do electrons in “orbit™ act? 6. What zones
can electrons occupy? 7. What happened if electrons really did act like
tiny planets held in orbit around the nucleus by electrostatic attraction?
8. What is the valence shell? 9. What materials with differing conduc-
tivity does carbon comprise? 10. What is the fundamental difference
between graphite and diamond?

Ex. 6 True or false sentences.

1. Certain types of materials allowing for easy passage of free
clectrons are called insulators, while those materials resisting the pas-
sage of free electrons are called conductors.
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2. The scientific theories explaining why certain materials
conduct and others don’t are quite simple.

3. Contrary to the well-known “planetary” model of electrons
whirling around an atom’s nucleus, electrons in “orbit” don’t really
act like pieces of matter at all.

4. Electrons really act like tiny planets held in orbit around the
nucleus by electrostatic attraction.

5. Ttis the discrete, “quantitized” nature of electron energy and
placement described by quantum physics that gives these pheno-
mena their regularity.

6. When an clectron is free to assume higher energy states
around an atom’s nucleus, it may be free to break away from the
atom and comprise part of an electric current through the substance.

7. An element’s electrical conductivity is exclusively deter-
mined by the number of electrons existing in the atoms’ outer
“shell”.

8. Carbon comprises materials of vastly differing conductivity:
graphite and diamond.

9. Graphite is practically an insulator, while diamond is a fair
conductor of electricity.

10. Both graphite and diamond are composed of different types
of atoms.

Ex. 7
a. Find the words. or phrases. in the text that mean the same as. the
following expressions.

1. A connection between two surfaces or objects that have been
joined together, especially by means of an adhesive substance, heat, or
pressure (B...)

2. The branch of physics concerned with quantum theory (Q... P...)

3. A particular kind of matter with uniform properties (S...)

4. A limiting rule or circumstance; a restriction (L...)

5. The degree to which a specified material conducts electricity,
calculated as the ratio of the current density in the material to the elec-
tric ficld which causes the flow of current (E... C...)
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6. The combining power of an element, especially as measured by
the number of hydrogen atoms it can displace or combine with (V...)

7. A constituent which makes worse the purity of something (I...)

8. A stable subatomic particle occurring in all atomic nuclei, with a
positive electric charge equal in magnitude to that of an electron (P...)

9. A subatomic particle of about the same mass as a proton but
without an electric charge, present in all atomic nuclei except those of
ordinary hydrogen (N...)

10. Very small (T...)

b. Make the pairs of words.

1) electrical a) orbits
2) free b) limitations
3) mechanical ¢) conductivity
4) elliptical d) shell
5) tiny ¢) materials
6) clectrostatic f) explanations
7) quantum g) planets
8) conducting h) attraction
9) wvalence 1) electrons

LANGUAGE STUDY

Word Building

Negative Prefixes. Stress Change. Revision.

Ex. 8 Complete the following sentences with the words in brackets.
Make the negative form of the words in brackets. Put the words in
the right form.

1. A ... can be charged by induction by exposure to an electro-
static field that is present on a surface charged with static electricity.
(conductor)

2. Assuming I can find all the motion sensors, I can ... them.
(to activate)
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3. Ifiyou take too much time completing a task, you will ... every-
thing. (to organize)

4. I found some of his arguments totally ... . (logical)

5. Tt also slowed my computer and made it virtually ... . (usable)

6. An ... substance does not react chemically with other sub-
stances. (active)

7. This factor would yield ... data. (accurate)

8. We will be using the term in the ordinary sense, without, we
hope, any fear ofibeing ... . (to understand)

Ex. 9 Insert the given words in the sentences. Put the words in the
right form. Some words may be used more than once. Pay attention
to the word stress and meaning.

contest produce import conflict record

extract compress upgrade update exploit

1. The files are automatically ... so they’re small enough to be
sent via email.

2. Directors who are aware of a ... of interest in any proposed
contract are required to draw it to the attention of the board.

3. We will certainly ... any claims made against the safety of our

products.

4. 500 companies began to ... this new technology.

5. The fossils are ... from the chalk.

6. Given the distance, most people tend not to ... goods, prefer-
ring to furnish their properties in the local style.

7. The company have just ... a luxury version of the aircraft.

8.  Their efforts frequently result in thousands of databases ... and
numerous Web pages with many interactive features.

9. Ifithey are dated, you should ... them and then scan your sys-
tem for viruses.

10. To fix the bugs, Cisco is offering free software ... for vari-
ous versions ofiits operating system, all ofiwhich are affected by the
problem.
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Translation Difficulties

Ex. 10 Translate the sentences. Pay attention to the word one.

1. One must have a very good knowledge of general engineering sub-
jects to become a good engineer. 2. When one talks over a telephone, it
1s not the sound of the voice that travels over the wire, it is an electric
current. 3. Engineer is one of the most important professions, it is the
one that is taught at technical institutes. 4. From this experiment, it is
clear that these devices are low power ones. 5. One would like to
know, for example, that the effect of the ambient atmosphere is on the
slow-state density and energy distribution. 6. One must pass all exams
well to enter a university. 7. One must study a lot to become an engi-
neer. 8. When put together in a molecule, these tiny fragments do not
form a rigid structure, but one that can vibrate, rotate and perform other
relative motions about its centre of mass. 9. One watt is the power due
to a current of one ampere at tension of one volt; therefore, watts equal
volts times amperes.

SPEAKING

Ex. 11 Read the following dialogue, try to act it out and translate it
into Russian.
Client: Good afternoon! Will you please, bring a catalogue of
spares?
Manager: Good afternoon! I've got it with me.
Client: I"d like to show you the names of some spare parts in
the catalogue.
Manager: You are welcome. By the way, you can order this spare
part, using a sample.
Client: Really? I'd better show you the sample. Wait a mo-
ment. I’ll bring it.
Manager: Sorry, we have no spare part like that. But we could of-
fer you a similar spare from another maker.
Client: What maker do you mean?
Manager: N.Company.
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Client:

Manager:

Client:

Manager:

Client:

Manager:

Client:

Manager:

Client:

Manager:

Client:

Manager:

Client:

Manager:

Client:

Manager:

Client:

This spare part won’t suit us. The modification is wrong.
It’s a pity!

Will you please, show me the classification certificate
for this part?

Here you are!

I"d like to know the estimated price for the supply.

The total price can be ...

It’s too high for us.

Well, some prices could be agreed upon with the makers.
All right, we’ll try to fix it up.

When can vou deliver the spares we have ordered?

We could arrange for the delivery by plane ifiyou wish.
On what terms could you do that?

Delivery takes place on general terms. Custom duties
and transporting will be for your account.

We would like to get some spare parts for our diesel
engine.

What spares do you want us to supply?

I’ve got a list ofi spares we’d like to get. Here you are.
Can you deliver spare parts in due time?

It depends on what you are going to order. Some spares
can be delivered right away.

We want you to supply a single-phase voltage stabilizer
— 60 pieces.

Ex. 12 Put the sentences in the right order, make up a dialogue.

a. I can certainly get all that onboard for you.

b. About the same as in other countries.

¢. No, itisn’t. I would like else ...

d. Good moming. I am ready to take your order. What supplies
would you like me to get for you while you are here?

¢. How about the price?

fi What are you interested in? Ifiit’s the paint you need I have some

samples.

g. How do you do, Mr N!
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h. I guarantee high quality of everything I get for you. Is that all

you want?

1. This time I need transformers for maintaining the voltage in the

network.

7. Do you guarantee the quality?
k. We want to buy some supplics. But before I would like to look at
the samples of that supplies to make sure that it is of good quality.

Ex. 13 Read the given phrases and make up your own dialogues.

We have run out of ... .

What kind of ...?

We want ... .

How much ... do you need?
How many boxes do you need?
We’ll take ... boxes of ... .

All right. Will you order ... ?
Certainly.

How many ... do you want us
to deliver?

We’d like to get (to order) ...
packsof ... .

Are you going to take ... ?
This time we don’t need
them. Thanks anyway. But
we want ... .

What else?

Also, we’d like you to supply

O.K. I’ve put it down.

How much do you charge
perkgof ... ?

Here’s the price list.

Do you have any discount?
Yes / Sorry, we can’t make a
discount.

V Hac 3aKOHYMWINCE ... .

Kakoro Buga ... ?

Ham HyXHEI ... .

Cxomeko ... Bam HykHO? CKOJBKO
KOPOOOK (SILIIMKOB) BaM HYKHO?
MpbI BO3BMEM ... I0HUKA ... .
Xopomo. byaere 3aka3wiBath ... ?
Koncuno.

CKOITBKO ... BBI XOTHTE, UTOOBI MBI
JOCTaBUIN?

Mb1 xoTenu Obl MOAYIHUTE (3aKa-
3aTh) ... MAYKH ... .

CobupaeTtech B34TS ... 7

B sT0T pa3 onu HaM HE HYIKHBL.
Bce pasno, cniacu6o. Ho mb1 xo-
TUM ... .

Uro emme?

Msr Taxoke XoTemd Obl, UTOOBI BB
o0ecre"riIn Hac ... .

Xopomo. A 3ammcan.

CkobKo BbI OepeTe (KakoBa LICHA)
3a Kwiorpamm ... 7

Bot npaiic-nucr.

VY Bac eCcTh Kakue-HUOYAb CKUIKU?
Ha / I3BuHUTE, MBI HE MOKEM JIC-
JaTh CKUIKH.

213



Let’s arrange for the delivery.  JlaBaiite noroBopumcs HacueT

JTOCTABKH.
The ordered supplies will be 3axazaHHbIl TOBap OyaeT 10CTaB-
delivered ... , I believe. JCH ... , 1 IyMaro.
Thanks a lot. Cnacubo.
Welcome. INoxanyticra.

Module 7. Digital technologies

Unit 18

Grammar. The Conditional Clause (0 and 1** Conditionals)

Text. Operating systems
Word building. Interchange ofiLetters and/or Phones

GRAMMAR

The Conditional Clause (0 and 1** Conditionals)
V10BHBIE TPEIIOKEHHST HYJIEBOT0 ¥ MEPBOr0 THMA

Tun npeIoKeHust If-part Result part
Hpupatounoe I'naBHoE
TP €TI0 KEHIE MpeI0KeHHE
. Present Tenses Present Tenses
0 (zero) Conditional . .
(Simple) (Simple)
Bceraa peanbHoe, .
If the temperature rises snow mellts.
BCETAA BEPHO, (paKT
above zero,
I OYCBHIHOC
Ecnu remneparypa no- CHET TacT.
VCIIOBHC
HUMACTCA BBIIIC HYJIA,
Present Tenses Future Tenses
1** (real) Conditional ~ (Simple / Continuous)  (Simple / Continuous)
PeanbHoe ycroBue, If you study well, you will find
otHOCsueecs K Oy-  Ecnm Oy aems xoporo a good job.
OYIIEMY BPSMCHH VUHTBCS, TBI HAWAEIIE XOPO-

oy pabory.
See Grammar Module
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Ex. 1 Find the Conditional Clause. Translate the sentences.

1. If you don’t pay for the Intemet, it doesn’t work. 2. If you switch on
Caps Lock, you get all capital letters. 3. When given a problem, the
computer solves it with lightning speed. 4. When the CPU receives the
signal, it interrupts its tasks. 5. If we look around, we can see that elec-
tricity is serving us in one way or another. 6. If ordinary gases are
greatly compressed, they become liquids. 7. Superconductivity can be
obtained in some materials if the temperature is very low and close to
absolute zero. 8. If scientific research is closely linked with practice,
the results will be good. 9. If there is a pressure change in the tires, a
transmitter signals to adjust the pressure. 10. Unless the temperature
rises, the speed of the molecules will not increase. 11. When you buy a
new computer, you usually get software included at no extra cost.
12. If water is heated up to 100°C, it turns to steam. 13. If a solid body
or liquid is heated, it will usually expand. 14. The motor car can move
very quickly provided it has a powerful motor.

Ex. 2 Open the brackets using the verbs.in the correct tenses.

I. If there is a power failure, you (to lose) all your data. 2. If you have
a virus, it (to corrupt) your files. 3. If you don’t back up (cozmasars
pesepBHy0 komuo) your files regularly, vou (to lose) some of them.
4. If you choose a simple password, someone (to access) your files.
5. If you don’t give your files meaningful names, you (to forget) what
they contain. 6. If we use alternative energy, we (not to use) the oil.
7. If there is the growing use of computers, great progress (to be made)
in the field of space exploration. 8. Researchers will considerably ad-
vance the development of space technology if they (to combine) the
knowledge of different sciences. 9. If a short circuit (to occur), the
generator is put out of action.10. Scientists (to manage) to bring large
amounts of information under control, if they use computers.
IT. If they (to send) us the material, we (to get) all the necessary in-
formation for our project. 12. We (to solve) the problem if you (to
give) us more time. 13. The TV (not to work) if the aerial (not to be)
connected. 14. In case there (to be) no current in a conductor, there will
is no electric field within it. 15. We know that the experiment (give)
more reliable results if we (to prepare) it with greater care.
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Ex. 3 Fill in the dialogue using the First Conditional.

Andrey: Hi, Polina. How were your exams?

Polina: They were really difficult. I'm worried. If I (not to pass) my
exams, | (not to go) to college. And I really want to!

Andrey: Which college do you want to go to?

Polina: I don’t know. If I (to get) good grades, I (to apply) to Yale.

Andrey: What are you going to study?

Polina: If I (to go) to Yale, I (to study) law! How about you?

Andrey: I don’t want to study law. If I (to do) well, I (to study) com-
puter science.

Polina: Well, good luck! Bye.

Andrey: See you later.

VOCABULARY

1.  Operating system (OS) — oncpauroHHas cucreMa

There is a variety of software operating systems available for
smart phones and other mobile devices.

2. Software (n.) — nporpaMMHOE 00CCICUCHHE

The software means that computers can treat voice in the same way
as text, or any other form of data.

3. Hardware (n.) — annapataoe obecreucHIe

The machine allows multitasking without the need to extra hardware.
4. Evolve (v.) — BBILICTATH, ICPEXOANUTD B, MPETCPIICBATh H3MCHCHHS
Online games tend to evolve over time.

5. Network (n.) — cets

You see, the Internet is a large network of inter-connected computers.
6. Share (v.) — geauTh, HCHONB30BATh QYHKIHIO «IIOACTATHCS
You can also put video into Word documents, or share a document
directly on Facebook.

7. User (n.) — mons30Bareinb

These functions also operate independently providing the user with
complete control.

8. Assemble (v.) — ycranoBUTH

We plan to assemble a program that combines the method described
here with a kinematics method to permit full-time operation.
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9. Compile (v.) — cocTaBiaTh

Processing power, therefore, is increasingly determined by software
that compiles computer programs into machine code.

10. Transmit (v.) — nepenasarb

The packages have to be very light and the measuring device has to
produce an electrical signal which can be transmitted by radio.

11. Central processing unit (CPU) — nenrpanpHOoe mpoueccop-
HOE YCTPOUCTBO

While semiconductor materials such as silicon are utilized for
memory and central processing units, the permanent information
in computers is stored in magnetized hard drives which utilize the
spin ofithe electron.

12. Storage device — 3aMOMHHANOINECE YCTPOHCTBO, CUCTEMaA Xpa-
HEHUs, YCTPOUCTBO XPaHECHUS

It needs a link between the virtual/main memory ofi the computer
and the secondary storage device in order to access the data con-
tained in the database.

13. Computation (7.) — BBIYHCICHHE

I devote a lot ofimy time to thinking about the relationship between
mathematics and computation.

14. Buffer (n.) — Oydep, BpeMeHHOE XpaHUIHINE HHPOPMALTUH

A buffer is an arca in a computer’s memory where data can be
stored for a short time.

Ex. 4
a. Match the words. with their definitions.
1) operating system  a) a number of interconnected computers,

2) software machines, or operations

3) hardware b) a program or piece of software designed
4) application to fulfill a particular purpose

5) network ¢) the low-level software that supports a
6) user computer’s basic functions, such as schedul-
7) personal computer  ing tasks and controlling peripherals

8) CPU d) a person who uses or operates something
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9) storage device ¢) the part ofi a computer in which opera-
tions are controlled and executed
f) a piece of computer equipment on which
information can be stored
g) the programs and other operating infor-
mation used by a computer
h) a computer designed for use by one person
at a time
1) the machines, wiring, and other physical
components ofia computer or other electronic
system

b. Translate the terms with the word data.

Data & Reporting Manager, data & telephone outlet, data abstraction, data
abstraction and modelling, data abstraction class, data back, databank,
database, database management, database management system, database
manager, database system, data processing, data capture, data centre, data
communications, data-driven, data mining, data point, data projector.

READING
Operating systems

An operating system is a specialized collection of software that
stands between a computer’s hardware architecture and its applica-
tions. It performs a number of fundamental activities such as file sys-
tem management, process scheduling, memory allocation, network
interfacing, and resource sharing among the computer’s users. Operat-
ing systems have evolved in their complexity over time, beginning
with the earliest computers in the 1960s.

With early computers, the user typed programs onto punched
tape or cards, which were read into the computer, assembled and run.
The results were then transmitted to a printer or a magnetic tape. Ac-
companying each problem in a batch were instructions to the operating
system (OS) detailing the resources needed by the problem, such as the
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amount of CPU time required, the files needed, and the storage devices
on which the files were saved. From these beginnings came the key
concept of an operating system as a resource allocator. This role be-
came more important with the rise of multiprogramming, in which
several jobs reside in the computer simultaneously and share resources,
for example, by being allocated fixed amounts of CPU time in turn.
More sophisticated hardware allowed one job to be reading data while
another wrote to a printer and still another performed computations.
The operating system thus managed these tasks in such a way that all
the jobs were completed without interfering with one another.

Time sharing, in which users enter commands and receive re-
sults directly at a terminal, added more tasks to the operating system.
Processes, along with mechanisms such as interrupts (to get the atten-
tion of the operating system to handle urgent tasks) and buffers (for
temporary storage of data during input/output to make the transfer run
more smoothly) were needed. Modern large computers interact with
hundreds of users simultaneously, giving each one the perception of
being the sole user.

The first commercially viable operating systems were developed
by IBM in the 1960s and were called OS/360 and DOS/360. Unix was
developed at Bell Laboratories in the early 1970s and since has resulted
in many variants, including Linux, Berkeley Unix, GNU, and Apple’s
10S. Operating systems developed for the first personal computers in
the 1980s included IBM’s (and later Microsoft’s) DOS, which evolved
into various flavours of Windows. An important 21st-century devel-
opment in operating systems was that they became increasingly ma-
chine-independent.

Notes to the Text

memory allocation — pacnpeacacHue mamsITH
punched card — nepdoxkapra

resource allocator — pacnpeaeTuTe e pecypcoB

Ex. 5 Answer the following questions.
1. What is an operating system? 2. What does an operating system per-
form? 3. What does the user do with early computers? 4. What added
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more tasks to the operating system? 5. What is the key concept of an
operating system? 6. What did the advent ofitime sharing add to the
operating system? 7. How do modern large computers work? 8. What
company developed the first commercially viable operating systems?
9. What was developed at Bell Laboratories in the early 1970s?
10. When were operating systems for the first personal computers de-
veloped?

Ex. 6 True or false sentences.

1. An operating system is a specialized collection of hardware.

2. Operating systems have evolved in their complexity over time,
beginning with the earliest computers in the 1860s.

3. With carly computers, the user typed programs onto punched
tape or cards.

4. More sophisticated software allowed one job to be reading data
while another wrote to a printer and still another performed computations.

5. 'The advent ofi time sharing, in which users enter commands
and receive results directly at a terminal, added more tasks to the ope-
rating system.

6. Processes, along with mechanisms such as interrupts and buf+
fers were needed.

7. The first commercially viable operating systems were deve-
loped by IBM.

8. An important 21st-century development in operating systems
was that they became increasingly machine-independent.

Ex. 7
a. Find the words or phrases in the text that mean the same as the
following expressions.

1. Post or repost (something) on a social media website or applica-
tion (S...)

2. Translate (a program) from a higher-level programming language
into machine code (A...)

3. Convert (a program) into a machine-code or lower-level form in
which the program can be executed (C...)
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4. Broadcast or send out (an electrical signal or a radio or television
programme) (T...)

5. The processing ofipreviously collected problems in a single batch
(B...P..)

6. Facts and statistics collected together for reference or analysis (D...)

7. The action ofimathematical calculation (C...)

8. A device at which a user enters data or commands for a computer
system and which displays the received output (T...)

9. A temporary memory area in which data is stored while it is be-
ing processed or transferred, especially one used while streaming video
or downloading audio (B...)

b. Make the pairs of words.

1) operating a) architecture

2)  specialized b) system

3) hardware c) tape

4) file d) allocation

5) memory ¢) allocator

6) punched f) collection

7) magnetic g) device

8) storage h) handler

9) resource 1) card

10) terminal 1) system
LANGUAGE STUDY

Word Building

Interchange of Letters and/or Phones
Yepeoosanue Gyxe / 36yKo6

Yepenoanue OGyKB U 3BYKOB TaKXKE SBIIETCS CIIOCOOOM
cioBooOpazoBaHusd. Tak, Iaron U CYIIECTBUTEIBHOE MOTYT BHITIIA-
JETh OJUHAKOBO, HO OTIMYATHCS MOCICAHUM 3BYKOM — B IJ1aronax OH
OOBIYHO SIBIIETCS 3BOHKHM, 4 B CYIIECTBUTCIBHBIX — rIyXuM. Ho 4a-
CTO HAIIUCAHHE CIIOBA TOJKE MCHACTCA.
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IIpumepsl YepenoBaHNsl KOHEYHOI'0 COTJIACHOIO 3BYKA

to use [ju:z] — ynotpeGmsth use [ju:s| — ynorpebnenue

to excuse [1k'skju:z] — u3BUHSITE excuse [1k' skju:s| — uzBuHCHHE
to advise [od vaiz] — coBeTOBaTH advise [ad vais] — coeT

to believe [bi'li:v] — Bepurs belief [b1'li:f] — Bepa

to descend [di'send] — cmyckatecss  descent [di sent] — coiyck
to shelve [Jelv] — craBuTh Ha monky  shelf [felf] — monka
BbIBaCT, uTO UYCPCAYCTCA HC KOHCYHBINA 3BYK, 4 TOJIBKO KOHCY-
Has OYKBa.

IIpumepsbl yepe10BaHNSA KOHEUHbIX OYKB

to practise [ precktis]| — mpakTukoBare  practice | praktis] — mpakTuka
to license [ laisns]| — pazperuars licence [ 'laisns] — paspeimcHue
B HEKOTOPBIX CAyHYasX H3MCHCHHE TIOCICIHETO COTIACHOTO 3BY-
Ka COMPOBOKAACTCS U3MECHCHHEM KOPHEBOTO IJIACHOTO 3BYKA, HAIKCA-
HHUE CIIOBA MTPY 3TOM TAKKE MCHACTCA.

IIpumepsl H3MeHeHNs 3BYKOB € HAIINCAHUEM CJIOBA

to choose [ffu:z] — BeIOUpaTh choice [fois] — BeIGOP

to live [liv] — sxuth life [laif] — »xu3Hp

to lose [lu:z] — Tepsate loss [los] — moTeps

to breathe |bri:0] — gpiimare breath [bre0] — npixanue

to prove [pru:v] — 1oKa3bIBaTH proof [pru:f] — gokazareascTBO
to know [mou]| — 3HaTH knowledge [ nolidz] — 3nanue

I/IHOI‘,Z[a rjaroJjibl 1 CymCCTBUTCIIBHBIC PA3INYIAOTCA UCPCAOBA-
HUCM KOPHCBBIX I'NTACHBIX 3BYKOB € U3SMCHCHUCM HAIMMCAaHUA CJIOBA.

IIpumepsl uepenoBaHusi IJIACHBIX B KOpHe
€ U3MEHEHHEM HAlHUCAHUSA CJ10Ba

to sit [sit] — cumers seat [si:t] — cumxeHbE, MECTO
to tell [tel] — paccka3biBaTh tale [teil] — pacckas

to sing [s1y] — meTh song [spby] — mecHs

to feed [fi:d] — kopmuTh food [fu:d] — muma

to bleed |bli:d] — xpoBoTOUHTE blood [blad] — kpoBb

to shoot [[u:t] — cTpensTs shot [[ot] — BeICTpET
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O0pasoBaHue cJ10B IPU NOMOLUY H3MEHEHUsI MECTA Y apeHus

@DopMBI MHOTHX CYLICCTBUTEIBHBIX COBMAIAIOT ¢ hopMaMu rmaro-
J0B, HO OTIHYAKOTCA OT HUX VAAPCHUEM — CYLICCTBUTEJIbHBIC UMEHOT
VAAPCHHE Ha IEPBOM CIIOTE, @ COOTBCTCTBYIOIIKE MM IUIAroJbl HA BTOPOM:

CyiecTBuTe b HOE I'naron
export — 3KCIopT to ex’port — 3KCHOPTUPOBATH
‘suspect — moA03peBacMbIN to su'spect — nogo3peBaThb
'increase — YBEIHUICHUE 10 in’crease — YBEIUYNBATb
‘insult — ockopOcHHE to in’sult — ockopOIATH

Ex. 8 Read the words. Pay attention to the interchange of phones.
Translate them.

Accurate — accurately; to cease — cease — ceased; to grease — grease —
greasing; decease — decease — deceased — deceasing; to delegate — delegate —
delegation — delegator; to graduate — graduate — graduated — graduation;
to increase — increase — increasing — increasingly; to associate — associate —
associated — association; to moderate — moderate — moderation — mode-
rately; to release — release — releasable — releasing — releasingly.

Ex. 9 Insert the given words in the sentences. Put the words in the

right form. Pay attention to the word stress and meaning.

graduate associate moderate increase grease

to graduate  to associate  to moderate  to increase  to grease

1. The joint between the sections was 36.8 cm above the midsection
and was sealed with silicon ... .

2. Nonlinear confining and deconfining forces ... with the interaction

of laser radiation with plasma.

My friend is a physics ... .

They asked him to ... the debate at the conference.

I’d like you to meet a business ... of mine.

Temperatures remained ... throughout the day.

Gradually ... the temperature to boiling point.

To prevent damages the workers ... the above-ground part of the

cylinder.

9. Any ... in laser production would be helpful.

10. He ... with a second-class honours degree in physics.

PN W
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Translation Difficulties

Ex. 10 Translate the sentences. Pay attention to the:prepositions due
to, thanks to.

1. The scientists have perfected the operation of this system due to the
application of new electronic equipment. 2. I ended up walking about a
mile out of my way, thanks to following the instructions given.
3. Thanks to the radio it is possible to transmit the human voice across
the globe. 4. Due to the latest achievements in electronics it has be-
come possible to develop supercomputers. 5. Thanks to the develop-
ment of radio telescopes radio astronomy has made great achieve-
ments. 6. A college is to carry out a complete repair of one of its rooms
thanks to help from a grant. 7. Thanks to the methods of thermal analy-
sis developed by Hedvall and Tamman, reactions between solid phases
have been studied in some details. 8. These temperature fluctuations
are supposed to be due to the transition of iron from one allotropic
modification to another. 9. Due to the application of powerful relays,
we will be able to televise programmes to vast territories. 10. The de-
lay was due to a lack of computer equipment.

SPEAKING

Ex. 11 Read the following dialogue, try to act it out and translate it

into Russian.

Secretary: Good evening, NewLink Company. My name is Mary.
How can I help you?

David: Hi! Could I speak with your support manager, Thomas
Black? Yesterday he promised me to solve the problem
with my Internet connection, but it still doesn’t work.

Secretary: Yes, just a second, I'll put you through. Could you give
me your name?

David: My name is David, David Smith. My id number is
#97327701.

Secretary: Thank you for calling, Mr Smith. Hold the line, please.

Thomas:  Thomas speaking.
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David: Good evening, Mr Black. My name is David Smith. I
still have some problems with the computer connec-
tion. Could you help me?

Thomas:  Good evening! Could you remind me some details ofi
your problem?
David: Sure. About a week back, I just turned on my laptop

and my Internet which usually connected automatically
just didn’t work. My routing gateway was also turned
on and all cables were perfectly in order, but, unfortu-
nately, I couldn’t go online. So, when I tried to connect
the net, it became impossible again and again. And
when I wanted to diagnose it, I just saw «The system
couldn’t find a failure». I took the power out for
10 minutes and plugged it back in. But it doesn’t pick
up a signal. Help me, please!

Thomas: Ok, Mr Smith. Plug the Internet cable into the laptop’s
connecter and check your Internet connection again by
the command in prompt: «site». Does it work now?

David: Yes, it finally works! Oh, God! What was the matter?

Thomas: I suppose that your routing gateway is broken and you
should fix or change it. Can I do anything else for you?

David: No, that’s enough. I'll leave positive feedback on your
website. Many thanks!

Thomas:  You are welcome! Ifiyou have any other problems with

a new routing gateway, just call us and our support
managers will help vou to rectify it. Have a nice time!
Goodbye.

Ex. 12 Comment on the following statements.

a. Technology at home/office
How often do you use ¢lectric appliances at home/office?
How do you think they help you with your housework?
Are there any other advantages?
Are there any drawbacks to using these appliances?

5. Do you think people should use electric appliances more often

or less often than they do now?

bl e
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b.  Technology and work

1. Internet, fax and mobile phone technologies have revolu-
tionized working life.

2. Workers can communicate via email, online networks and
video conferencing.

3. Technology can connect workers in different countries.
4. It gives people more freedom.
5. Itcan also save time and money.

6.  Some people believe that offices could disappear in the future.
Virtual online offices may replace them.

Unit 19

Grammar. The Conditional Clause (2™ and 3¢ Conditionals)
Text. Networking and communication

Word building. Interchange of Letters and/or Phones

GRAMMAR

The Conditional Clause (2" and 3 Conditionals)
YcaoBHBIE IPEAIOKEHHA BTOPOTO H TPETHEro THIA

If-part Result part
Tun npeIoKeHI IIpuxatounoe I'naBHoe
npeIoKenne OPeIIOKEHHE)
274 (imaginaty present Past Simple /
P . +
/ future) Conditional Continuous Would +V
ManopeanbHOE yCII0- If he worked hard,

he would achieve great
BHE, OTHOCSIIEECH K

results.
HacrosmeMy Wi Oy-  Ecmm Ob1 oH ycepaHo OH OBbI JOCTHT 3HAYH-
IOYIIEMY BPEMCHH pabora, TEJIBHBIX PE3YJIBTATOB.
3¢ (unreal past) Past Perfect would have +V3/Ved
Conditional If I hadn’t missed I wouldn’t have got
HepeansHoe ycnosue, the lectures, a bad test mark.
OTHOCAIIEECA K IPO- Ecmu 651 51 HE Ipo- 51 OBI HE HOJIYYIUI ITIOXYEO
[IeANICMY BPEMCHH TYCTHJ JICKLHH, OLICHKY TIO TECTY.

See Grammar Module
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Ex. 1 Find the Conditional Clause. Translate the sentences.

1. If we had tested this material, we should have used it in our
work. 2. If supercomputers had not been used for thermodynamic
calculations, designers would have spent all their lives on computa-
tions. 3. If there were no computers, space flights would be impos-
sible. 4. If the earth didn’t rotate, it wouldn’t have the shape of a
ball. 5. The binary system is particularly appropriate to the nature of
an electric machine; if it had not existed, designers would have had
to invent it. 6. If the atmospheric conditions had been better, we
should have used long radio waves. 7. If you didn’t know the rules
of operating this particular machine tool, I would explain them to
you. 8. If extreme temperatures generated by atmospheric friction
were not so high, a hypersonic craft would not require complicated
cooling measures. 9. If we had been told about the lecture on pro-
gramming languages, we should have come by all means. 10. If we had
not been present at the lecture, we wouldn’t have understood the
new approach to the solution of the problem.

Ex. 2 Open the brackets using the verbs in the correct tenses.

1. If you (look) at the engine for a moment, you would have seen
what was missing. 2. If programmers were not in great demand,
good ones (get) earn a very high salary. 3. He would have had great
trouble with his netbook if he (not to use) it correctly. 4. If the In-
ternet wasn’t slow and unreliable sometimes, users often (complain)
of it. 5. If information technologies didn’t advance so rapidly, we
(cannot) call it advance itself. 6. If I had enough money, I (to buy)
the latest laptop model. 7. It’s obvious that if there were no com-
puters, the progress of civilization (not to be) so rapid. 8. If they
had more powerful electronic devices, they (to achieve) much better
results. 9. If my calculator (not to crush) yesterday, I (to finish) my
work. 10. If they (not to cut) off the clectricity yesterday, I (to fi-
nish) my work. 11. If you (to save) the files yesterday, the computer
(not to delete) them automatically. 12. If the spacecraft (to send)
back more data about Jupiter’s atmosphere, the research (to be) fea-
sible. 13. We understand that if the system (to crash), we (to lose)
all our latest data.
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Ex. 3 Complete the following sentences.

I would work much better if ...

The company will install a new electronic system if ...
The information from the survey will be processed by computer if ...
I would have got the program to work on my laptop if ...

All children will learn Math while they are in school if ...
If all access devices were not hardware based ...

If the emergency services had been equipped properly ...

The rooms will be equipped with video cameras if ..

. Ifthe IT (information technology) industry contlnued to grow ...
10 If the students had practiced harder ..

11.If I were a genius ...

12.If my friend worked for an IT company ...

13.If my girlfriend were a hacker ...

14.If T had $ 100,000 to spend in three days ...
15.1f somebody stole my laptop ...

WX NN R =

VOCABULARY

1. Networking (n.) — 00BCAMHCHUE B CETh, MOAKITIOUCHUE K CETH
The demand for wireless networking is increasing rapidly.

2. Communication (#2.) — CBsi3b, KOMMYHHUKALIKS, TICPEAAYA JAHHBIX

Communication channel is fully operational.
3. Include (v.) — BxrOUaTH B CEOS

This dictionary includes both British and American spellings of words.

4. Analysis (n.) — ananu3
Sophisticated statistical analysis was employed to obtain these results.

5. Design (n., v.) — nuzaiid, KOHCTPYHPOBAHKC; KOHCTPYHPOBATE,

paspaborars
Our students have designed and wrote the software.
6. Implementation (».) — BeIIOHCHHES, UCTIOTHCHIC

The keys to the successful implementation of the project have

been simplicity and communication.
7. Link (n.) — ykazatenb CBs3H, CChLIKA

Do you want to know the best way to obtain inbound links to your

web site?
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8. Feasible (adj.) — ocyuiecTBUMBII, BBITIOTHUMBIH

With the extra resources, the project now seems feasible.

9.  Combination (n.) — xomMOuHALHS, OOBEIUHCHIC

To analyze the data, we employed a combination of qualitative and
simple quantitative techniques.

10. Allow (¥.) — no3BomsTH

You're not allowed to talk during the exam. This adjustment of the
figures allows a fairer comparison.

11. Receiver (n.) — npueMHHK

A speech signal is encoded using code excited linear prediction for
use in transmitting the speech signal to a receiver.

12. Store (n., v.) — 3anac, pe3eps; XpPaHUTh

Huge amounts of information can be stored on a single CD-ROM.
13. Involve (v.) — BkatOo4aTh B ceOsi, BOBICKATH

Research involving the use of new equipment will be used for scien-
tific purposes.

14. Layer (n.) — cioit

The ionization of the gas by the electrons removes the need to coat
the sample with a layer of conductive material.

15. Provide (v.) — obecieunBaTh

Engineers also renovated the existing water system and provided a
more reliable supply.

16. Failure (n.) — HEHUCTIPABHOCTH, OTKA3

Excessively high temperatures can even lead to a complete failure
of the machine.

17. Encode (v.) — mu¢posaTh, KOTUPOBATH

This work focuses on the problem of how best to encode the infor-
mation a sender wants to transmit.

Ex. 4

a. Match the words with their definitions.
1) networking a) detailed examination of the e¢lements or
2) communication structure of something
3) analysis b) the process of putting a decision or plan into
4) design effect; execution
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5) implementation ¢) the linking of computers to allow them to

6) link operate interactively

7) transmission d) the action or process of transmitting some-
8) receiver thing, or the state of being transmitted

9) layer ¢) lack of success

10) failure f) the part of a telephone apparatus contained

in the earpiece, in which electrical signals are
converted into sounds

g) means of sending or receiving information,
such as phone lines or computers

h) a sheet, quantity, or thickness of the mate-
rial, typically one of several, covering a sur-
face or body

1) a code or instruction which connects one
part of a program or an element in a list to an-
other

1) a plan or drawing produced to show the look
and function or workings of a building or any
other object before it is made

b. Translate the terms with the word network.

Networkable, network analyser, network analysis, network appliance,
network computer, network effect, network English, networker, net-
work former, network’s radio frequency signal strength, network abo-
nent, network abstraction layer, network access, network access ac-
count, network access authentication, network access authorization.

READING

Networking and communication

The field of networking and communication includes the analy-
sis, design, implementation, and use of local, wide-area, and mobile
networks that link computers together. The Internet itself is a network
that makes it feasible for nearly all computers in the world to com-
municate.
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A computer network links computers together via a combination
of infrared light signals, radio wave transmissions, telephone lines,
television cables, and satellite links. The challenge for computer scien-
tists has been to develop protocols (standardized rules for the format
and exchange of messages) that allow processes running on host com-
puters to interpret the signals they receive and to engage in meaningful
“conversations” in order to accomplish tasks on behalf of users. Net-
work protocols also include flow control, which keeps a data sender
from filling a receiver with messages that it has no time to process or
space to store, and error control, which involves transmission error
detection and automatic resending of messages to correct such errors.

The standardization of protocols is an international effort. Since it
would otherwise be impossible for different kinds of machines and operat-
ing systems to communicate with one another, the key concern has been
that system components (computers) be “open.” This terminology comes
from the open systems interconnection (OSI) communication standards,
established by the International Organization for Standardization. The
OSI model specifies network protocol standards in seven layers. Each
layer is defined by the functions it relies upon from the layer below it
and by the services it provides to the layer above it.

OSI model for network communication established in 1983 by
the International Organization for Standardization divides network pro-
tocols into seven functional “layers.” This communications architec-
ture enables end users employing different operating systems or work-
ing in different networks to communicate quickly and correctly.

At the bottom ofithe protocol lies the physical layer, containing
rules for the transport of bits across a physical link. The data-link layer
handles standard-sized “packets” of data and adds reliability in the
form of error detection and flow control bits. The network and
transport layers break messages into the standard-size packets and
route them to their destinations. The session layer supports interactions
between applications on two communicating machines. For example, it
provides a mechanism with which to insert checkpoints (saving the
current status of a task) into a long file transfer so that, in case of a
failure, only the data after the last checkpoint need to be retransmitted.
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The presentation layer is concemned with functions that encode data, so
that heterogeneous systems may engage in meaningful communication.
At the highest level are protocols that support specific applications. An
example ofi such an application is the file transfer protocol, which
governs the transfer ofifiles from one host to another.

Notes to the Text

open systems interconnection (OSI) — B3auMOCBA3b OTKPBITHIX CHCTEM
heterogeneous systems — pa3HOPOAHBIC CUCTEMBI

file transfer protocol — npotokon nepeHoca daiiios

Ex. 5 Answer the following questions.

1. What does the field ofi networking and communication include and
use? 2. What is the Internet itself? 3. How does a computer network link
computers together? 4. What has the challenge for computer scientists
been? 5. What do network protocols include? 6. The OSI reference
model specifies network protocol standards in seven layers, doesn’t it?
7. How many functional “layers” does the OSI model divide network
protocols into? 8. What does the communications architecture enable
end users? 9. What does the physical layer contain? 10. What does the
data-link layer handle? 11. What protocols are at the highest level?

Ex. 6 True or false sentences.

1. Protocols allow processes running on host computers to inter-
pret the signals and to engage in meaningful “conversations™ in order
to accomplish tasks on behalfiofiusers.

2. The standardization ofiprotocols is a European effort.

3. The key concern has been that system components (computers)
should be “close™.

4. This terminology comes from the closed systems interconnec-
tion (CSI) communication standards, established by the International
Organization for Standardization.

5. Each layer is defined by the functions it relies upon from the
layer below it and by the services it provides to the layer above it.

6. The OSI model was established in 1883.
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7. The network and transport layers break messages into the
standard-size packets and route them to their destinations.

8. The session layer supports interactions between applications
on several communicating machines.

9.  The presentation layer is concemed with functions that decode data.

10. The file transfer protocol (FTP) governs the transfer of files
from one host to another.

Ex. 7
a. Find the words or phrases in the text that mean the same as the
following expressions.

1. Comprise or contain as part ofia whole (I...)

2. Share or exchange information, news, or ideas (C...)

3.  Give something and receive something ofithe same kind in re-
turn (E...)
Let (someone) have or do something (A...)
Explain the meaning ofi (information or actions) (I...)
Be given, presented with, or paid (something) (R...)
Keep or accumulate (something) for future use (S...)

8. Have or include (something) as a necessary or integral part or
result (I...)

9. Make available for use; supply (P...)

10. Convert into a coded form (E...)

e A

b. Make the pairs of words.

1) infrared light a) cable

2) radio b) control
3) telephone ¢) signal

4) television d) protocol
5) satellite ¢) scientist
6) computer f) interconnection
7) host g) line

8) network h) detection
9) error 1) computer
10) open systems 7) link

11) error k) wave
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LANGUAGE STUDY

Word building

Interchange of Letters and/or Phones. UepenoBanue 0yxs / 3ByKoB.

Ex. 8 Read the words. Pay attention to the interchange of vowels.
Translate them.
Nation, national, grave, gravity, to provoke, provocative, to occur, oc-
currence, supreme, supremacy, bit, beat, ill, eel, to fill, to feel, to live,
to leave, pull, pool, ship, sheep, sit, seat, to slip, to sleep, stuff, staff,
still, steel.

Ex. 9 Study other common prefixes in IT,
re-, co- (=do again)

com- (=with)

con-, over- (=too much)

up- (=at or to a higher level of activity)

e- (=electronic)

cyber- (=things related to computer world)

a. Read and translate the words:

update, upgrade, upload e-book, e-learning cyberspace, cybercriminal
b. Match the prefixes in column A to the correct endings in column
B.

column A column B
down-, re-, e-  -reader, -commerce, -mail, -time, -load -crime,
up-, cyber- -space,
-slacking, -write, -boot, -set, -usable, -grade, -date,
-load.

Translation Difficulties

Ex. 10 Translate the sentences. Pay attention to the prepositions
because, because of.

1. Because of the earth’s rotation, there are days and nights on the
carth. 2. Because of their long life, solar and atomic batteries are used
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to supply power to transmitters in spacecrafts. 3. Our century can be
called the «Space Age» because of the development of a new branch of
science and technology — cosmonautics. 4. The problem of power gene-
ration from fusion reactors is very difficult because of the difficulty of
containing plasma. 5. Because the neutron is neutral, the positive
charge on the nucleus does not affect it. 6. The energy, which an object
has because of its motion is called kinetic energy. 7. Galvanized iron is
often used instead of aluminium because of its cheapness. 8. Because
of the enormous surface exposed, this catalyst was thought to be a very
active one, but when tested was found to be inactive. 9. We are plan-
ning to buy a new hard disk because this one is too old.

SPEAKING

Ex. 11 Read the following dialogue, try to act it out and translate it
into Russian.
Meeting a Businessman
Smith: Good morning! My name is Smith. I'm from «Smith and
Co». I' ve got an appointment with Mr Ivanov at 10.50.
Secretary: Good Morning, Mr Smith. Mr Ivanov is already ex-
pecting you. Will you take a seat, please?
Smith: Thank you. I think I'm a bit early.
Secretary: That’s all right, Mr Smith.
Ivanov: Good morning, Mr Smith. It’s nice to see you here
again. How are you?
Smith: Fine, thanks. And you?
Ivanov: Pretty well too, thank you. Would you like a cup of

coffee?

Smith: Yes, please. It is rather cold and very wet outside today.

Ivanov: Yes, the weather hasn’t been very nice lately.

Smith: That’s right, but it is usually warm here in October.
Now, Mr Ivanov, how about our catalogues? Have you
studied them?

Ivanov: Sure. We have studied them closely. The new models

are certainly good.
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Smith: Yes, they are of high quality. Our company has just
started manufacturing these models and we have al-
ready got a lot of orders from different companies.

Ivanov: Your equipment meets our requirements and we are in-
terested in purchasing it.

Smith: What model are you interested in? And how many ma-
chines would you like to buy?

Ivanov: Model CD0199 meets all our requirements. We would

like to purchase ten machines by the end of this year.
Mr Smith, have you seen our usual contract form?

Smith: Not yet.

Ivanov: Would you like to look through it?

Smith: I certainly would.

Ivanov: Here you are, Mr Smith. You have to study our terms
and then we meet again next Friday.

Smith: All right, Mr Ivanov. Goodbye for now.

Ivanov: Goodbye, Mr Smith.

Ex. 12 Read the following dialogue and translate it into English.
ObcysncoeHme H0B020 KOHMPAKMA
NBanos: [amaiitc mpucTymuM K OCHOBHOMY BOIIPOCY HAICTO CCTO-
JHSHEro odcyxacHus. S aymaro, uto Bel xotnTe 06CYAMTH HAaIl HO-
BbIM KOHTPAKT.
Yaiit: Jto BepHO. Bbl BHACTH HAII MOCJICAHUN TPANC-TUCT?
NBanos: [a, Buncin. B HeM I 01WH MOMEHT, C KOTOPBIM HAIIH CTO-
POHBI HE MOTYT COTTIACUTHCS. ITO MATHIPOLCHTHOE YBEIHUCHHE LICHBL.
VYaiir: Xopomo, Bel qomkHB mOCTApaThCd MOCMOTPETh HA ICHY C
Halel TOUKH 3peHus. B TeueHne mocneaHux Tpex JET LECHBI Ha KOMIIb-
IOTEPHYIO TEXHUKY Bo3pocau. Kpome Toro, BCieaCcTBHE MPUHATHA HOBO-
IO TPYAOBOTO JOrOBOPa MBI VBEIMMIIH 3apaOoTHyIO mnary. [lostomy
MBI BBIHY?KACHBI OBITH VBEITHYUTD LICHY HA Hale 000pYAOBAHUC.
NBanos: /la, MBI yuiau 3T0 1 Bce paBHO Bamm neHsl Ka)XyTCs HaAM BBI-
cokuMHu. MblI coTpyaHuuacM ¢ Bamel kxommanue# monroe BpeMs U
HAJACAINCH, YTO BBI NIpeiIoKuUTE HAM JTYYIIHE YCIOBH.
VYaiit: A aymato, ecnmu Byl cMokeTe IPUHMMATH B TEKYIIEM TOJy Ha-
CTUYHBIC TOCTABKH I'Py3a, MBI CHU3HM LICHY Ha 2%.
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Heanos: J10 3aMeuaTeabto, Ooabimoe Bam cracuto.

VYaiit: Bbl 10BONBHBI HOBBIMH YCIOBHSMH HAIICTO OYAVIIETO KOH-
Tpakra’

NBanos: [da, BnomHe.

VYaiit: Torga, s AymMaro, MbI MOXKCM HAYATh COCTABJICHHUC HAIICTO KOH-
TpaKra.

Ex. 13
Project Work
Work with the Internet
1. Ask your partner what Internet service he/she uses and why?
Example:
— Do you use e-mail?
— Yes, | sometimes send attachments by e-mail. And you?
— I just leave my e-mail while filling any application form. I prefer
using ... to stay connected with my family or friends.
—Yes. It’s very useful. Personally I ...
2. Work in groups.
Say which of the following ideas about the Internet may be
considered as advantages and disadvantages. Think of any other pros
and cons of the Internet.

public facility visit many interesting websites
worldwide wait for a long time to download web
expensive to buy computers  pages

make new friends spend too much time playing games the
make free calls information may not be true or correct

downloading software may contain virus

Split into four groups and get ready to speak on one of the is-
sues given below.

1. The definition ofithe Internet.

2. How the Internet works.

3. The origin ofithe Internet.

4. Major components of the Internet.

3. Presentation. You are a reporter in a local newspaper. Speak

on the following: “Internet is conquering the world”.
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Unit 20

Grammar. Conjunctionless Conditional Clauses
Text. Software engineering
Word building. Interchange of Letters and/or Phones

GRAMMAR

Conjunctionless Conditional Clauses
Beccoro3Hble yC10BHbIE TP eIJI0KEHUS

B ycnoBHEIX NPHIATOUHBIX HPEATIOKEHUAX COKO3HI if, '(provided
(npu ycnmoBuw), in case (B cay4ae), on condition (pu YCIOBUH) U T.1.
MOTYT OBITh OmyIIeHBl. B 0ecCO3HBIX VCIOBHBIX NPHIATOYHBIX
MPEATOKCHUAX MOPSAOK CIOB OOPAaTHBIH, T.€. CKA3YEMOE WM YacTh
CKa3yeMOro, BCIIOMOTATCIBHBIM T7Iaroi, BBIHOCHTCS Ha MECTO MEpe[
TIOICKALIM..

YcnoBHOe IpugaToUHOE

I'naBroOe mpenoxkeHmE
MpeNIoKeHIe

Itunt  Should any repair be required, it will be made immediately.
(If any repair is required,)... OH OyJeT MpOU3BEACH He-
Ecmu motpeOyercs peMoHr, MEIJICHHO.
(Toapko mpu Hanuwauu should)

II Had we enough time to spare, we should attend the con-
THII (If we had enough time...) ference.
beumo 6Bl y Hac [ocTarouyHO Mbl OBl MOLITH HA KOH(e-
BPEMCHH, PEHIIHIO.

1 Had we applied this method of we should have had the

v work, (If we had applied ...) desired results.
Ecmu 6Gb1 MBI NPUMCHSIM 3TOT MBI MMETH OBl JKETacMbIC
METOA paboTHL, (TOrAa) PE3yIBTATHL

See Grammar Module
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Ex. 1 Translate the Conjunctionless Conditional sentences.

1. Should a large amount of data be processed, it may be better to read
it from a data file. 2. Were one electron removed, a net positive charge
would be left. 3. Had we all the necessary materials, we should com-
plete this device in time. 4. Be the index of the instruction manual not
so complete, you might put another page in it. 5. Should your work
meet these conditions, it will be of great service to our industry. 6. Had
he informed me in time, I would have sent this device. 7. Had you taken
all safety measures, the machine would not have been broken.
8. Had the degree of evaporation been high, the salinity of water would
have risen. 9. Had this warning been needed, the processing might
have taken quite a different turn. 10. Had the spacecraft gone behind
the Moon, it would have gone into an initial Lunar orbit. 11. Were there
no ammeter, it would be much more difficult to carry on scientific work.
12. Were those experiments made, they would show us once again that
very little attraction exists between the molecules of any gas. 13. Were
the Earth not rotating, the satellite in 1-4 hours would cover 360 degrees
in longitude. 14. The velocity of a particle would be continuously chang-
ing had that particle non-uniform motion. 15. Were the field winding in
series with the armature, all the current to be generated would pass
through it. 16. Should one computer fall, the other takes over its function.

Ex. 2 Match part A with part B. Pay attention to the Conjunctionless
Conditional clauses. Translate the sentences.

1. Had silver been less
cost,

2. Were the
smaller diameter,
3. Should we want to ac-
celerate the motion,

4. Were I there,

5. Had he taken into ac-
count the properties of the
substance under investiga-
tion,

wire of

a) I would give them my considera-
tions about the capacity of that machine.
b) we would have found the ways to
solve the problem.

¢) the evaporation would be accele-
rated.

d) the research program would have
been realized.

¢) it would have been widely used
as a conductor, its conductivity being
very high.
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6. Were the temperature f) 1 should get all that work finished

raised, long ago.

7. Had they helped us, g) we should have to apply some
8. Had he pointed out all force.

the drawbacks, h) he could have learnt many inte-
9. Had he joined our ex-  resting things.

pedition, 1) he would have been careful when
10. Had I more time, working with it.

j) its resistance would be increased.

Ex. 3 Finish the sentences. Pay attention to the Conjunctionless
Conditional clauses. Translate the sentences.

1. Had I known it before, ... 2. Were I less tired, ... 3. Should I win, ...
4. Had I more time, ... 5. Were he here, ... 6. Should I see him tomor-
row, ... 7. Were I free, ... 8. Had I seen him yesterday, ... 9. Had we
enough time to spare, ... 10. Had we applied this method ofiwork, ...

VOCABULARY

1. Satisfy (v.) — BBIOIHATE, HCTIOIHSTH, YAOBICTBOPST

This graduate satisfies all the requirements for the job ofian engineer.
2. Requirement (#.) — TpcOoBaHHE, HCOOXOAUMOE YCIIOBUES

The method could be taken further ifi specific requirements were
needed and technical variety was introduced.

3. Customer (7.) — KIHCHT, IOKYIATSIIb

Employers can access funding to improve the customer service
skills ofitheir workers.

4.  Measurement (n.) — U3MEpPCHUC

The machine makes thousands ofimeasurements every day.

5. Tool (n.) — uHCTpYMEHT

The companies are working with developers to create software
tools for programmers.

6. Complicated (adj.) — cnoxHBIH, OCTOKHECHHBIA

The instructions were so complicated I just couldn’t follow them.
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7. Reliability (n.) — HagexHOCTB

The choice of these products was based on safety, design, technolo-
gy and reliability.

8.  Specification (#.) — TCXHUYCCKHC XAPAKTCPUCTHKH, CIICIH-
duxarys

This is not a clear specification of the problem.

9. Construction (n.) — KOHCTPYKIHS, TOCTPOCHHUES

There are currently four major housing projects under construction
in the area.

10. Validation (#.) — neranuzanms, MOATBEPKACHUEC HCTUHHOCTH,
OLICHKA KOPPCKTHOCTH

This scientist saw this result as validation of his theory.

11. Operation (n.) — aetictBue, padbora

The company has eight power plants in operation and seven under
construction.

12. Maintenance (#.) — MOAACPKKA B SKCIUTYaTALUN, COXPAHCHHS
The network will be down for an hour for routine maintenance.

13. Time-consuming (z@dj.) — BpeMs 3aTpaTHBIH, MPOIOIIKH-
TCIBHBIA

Editing these files is the most fun, but also the most time-consuming
part of the process.

14. Aid (n., v.) — nomorars, MOMOIIIb

A thesaurus is a useful aid in writing reports.

15. Automate ['2:tomeit] (v.) — aBTOMaTU3UPOBATH

New technologies let you automate control of your home ap-
pliances.

16. Incorporate (¥.) — IPUMCHSTh, OXBATHIBATh, BHSAPSTH

This project was incorporated into the factory’s main wastewater
treatment scheme.

17. Enforce (v.) — ycunuBath, MIPUHYKAATh, HACTAUBATD

Each of the new models enforces the little use of electricity.

18. Eliminate (v.) — yHHUTOXKATh, TUKBHIHPOBATh

He supposes that the technological process will eliminate the prob-
lem of scarcity of resources.
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19. Complexity (#.) — CTOKHOCTD, 3aITy TAHHOCTh

Newer methods have revealed the complexities underlying the de-
velopment of a new laser.

20. Extensive (adj.) — oOIINPHBINA, ITUPOKHHA

They carried out an extensive search of the area but nothing was

found.

Ex. 4

a. Match the words with their definitions.

1) requirement
2) customer

3) user

4) aid

5) tool

6) cost

7) operation
8) analysis

9) design

a) a person who uses or operates something

b) a person who buys goods or services from a shop
or business

¢) a thing that is needed or wanted

d) detailed examination of the elements or structure
of something

¢) require the payment of (a specif ed sum of money)
before it can be acquired or done

f) a plan or drawing produced to show the look and
function or workings of a building or other object
before it is made

g) help, typically of a practical nature

h) the action of functioning or the fact of being ac-
tive or in effect

1) a piece of software that carries out a particular
function, typically creating or modifying another
program

b. Translate the terms with the word engineering.

Electrical engineering, engineering economics, engineering insurance,
engineering physics, civil engineering, genetic engineering, agricultur-
al engineering, chemical engineering, communication engineering, de-
velopment engineering, power engineering, heat engineering, lightning
engineering, management engineering, mining engineering, mechani-
cal engineering, metallurgical engineering, radio engineering, social
engineering, software engineering, system engineering, traffic engi-

neering, thermal engineering, water engineering.

242



READING

Software engineering

Software engineering is the discipline concerned with the appli-
cation ofitheory, knowledge, and practice to building reliable software
systems that satisfy the computing requirements ofi customers and users.
It is applicable to small-, medium-, and large-scale computing systems
and organizations. Software engineering uses engineering methods,
processes, techniques, and measurements. Software development,
whether done by an individual or a team, requires choosing the most
appropriate tools, methods, and approaches for a given environment.

Software is becoming an ever larger part of the computer system
and has become complicated to develop, often requiring teams of pro-
grammers and years ofi effort. Thus, the development ofia large piece
ofi software can be viewed as an engineering task to be approached
with care and attention to cost, reliability, and maintainability ofi the
final product. The software engineering process is usually described as
consisting ofi several phases, called a life cycle, variously defined but
generally consisting of requirements development, analysis and speci-
fication, design, construction, validation, deployment, operation, and
maintenance.

Regardless ofi the development methodology chosen, the soft-
ware development process is expensive and time-consuming. Since the
carly 1980s, increasingly sophisticated tools have been built to aid the
software developer and to automate the development process as much
as possible. Such computer-aided software engineering (CASE) tools
include a wide range ofitypes, from those that carry out the task ofirou-
tine coding when given an appropriately detailed design in some speci-
fied language to those that incorporate an expert system to enforce de-
sign rules and eliminate software defects prior to the coding phase.

Sophisticated techniques for testing software have also been de-
signed. For example, unit testing is a strategy for testing every indivi-
dual module ofi a software product independently before the modules
are combined into a whole and tested using “integration testing” tech-
niques.
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Ex. 5 Answer the following questions.

1. What is software engineering? 2. What does software engineering
use? 3. What does software development require? 4. Can one pro-
grammer develop sophisticated software? 5. What can be viewed as an
engineering task? 6. How is the software engineering process usually
described? 7. When were the first sophisticated tools built? 8. What
tools include a wide range of types from those that carry out the task of
routine coding to those that incorporate an expert system? 9. Have so-
phisticated techniques for testing software been designed? 10. What
are the examples of sophisticated techniques?

Ex. 6 True or false sentences.

1. Software systems can satisfy the computing requirements of
customers and users.

2. Software engineering is applicable to small-, medium-, and
large-scale computing systems and organizations.

3. Software development can be done by an individual or a team.

4. Software is becoming an ever smaller part of the computer system.

5. Software has become complicated to develop, often requiring
teams of programmers and years of effort.

6. The software engineering process is usually called a life cycle.

7. The software development process is cheap and time-consuming,.

8. Since the late 1980s, increasingly sophisticated tools have been
built to aid the software developer and to automate the development
process as much as possible.

9. Reliability is a key goal of the finished software product.

10. Sophisticated techniques for testing software have also been
designed.

Ex. 7 Complete the sentences using the correct form of the word.

1. Software engineering is the discipline concerned with the (to
apply) of theory, knowledge, and practice.

2. Software systems satisfy the computing (to require) of customers
and users.
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3. Software engincering uses engineering methods, processes,
techniques, and (to measure).

4. Software (to develop) requires choosing the most appropriate
tools, methods, and approaches.

5. Software often requires teams ofi(programme) and years ofieffort.

6. The software engineering process is usually (to describe) as
consisting ofiseveral phases (to call) a life cycle.

7. The software development process is expensive and time-
(to consume).

8. Since the early 1980s, (increasing) sophisticated tools have
been built.

9. Sophisticated techniques for (to test) software have also been
designed.

10. Unit testing is a strategy for testing every individual module ofi
a software product (independent).

Ex. 8 Make the pairs of words.

1) software a) system

2) computer b) software engineering
3) computing ¢) coding

4) sophisticated d) development

5) computer-aided ¢) module

6) coding f) methods

7) program g) code

8) engineering h) language

9) routine 1) phase

10) specified 1) tool

LANGUAGE STUDY

Ex. 9 Read the words. Pay attention to the interchange of phones.
Translate them.

To advise — advice, to use — use, to house — house, to excuse — excuse,
to devise — device, to lose — loose, to close — close, crisis — crises, basis —
bases, analysis — analyses, thesis — theses, diagnoses — diagnoses.
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Ex. 10 Study the ‘Suffixes for jobs’.
Suffixes for jobs: -er -or -ist -yst -ian -ant -eer.
a. Read and translate the words.
Webmaster, manufacturer, computer animator, systems analyst, com-
puter technician, I'T consultant, software engineer.
b. Which IT professionals from exercise A are described here?
1. A person who designs and maintains software applications.
2. A person who gives expert, professional advice.
3. A person who uses graphics software to make or edit animated
pictures.
4. A person or enterprise that produces goods in large numbers, using
machines.
5. A person who manages and maintains a website.
A specialist in the technical details oficomputers.
7. A person who studies organizational systems and decides what
action needs to be taken to maximize efficiency.

@

Translation Difficulties

Ex. 11 Translate the sentences. Pay attention to the word unless.

1. Isaac Newton stated that a body would continue moving unless some
force was applied to stop it. 2. Space flights would be impossible un-
less special materials for space vehicles were produced. 3. We should
have no radio, telephone, television or computers unless there were
electricity. 4. The earth temperature would increase indefinitely unless
heat were radiated. 5. Unless the temperature rises, the speed ofi the
molecules will not increase. 6. It would have been impossible to send
satellites into orbit unless Newton’s laws of motion had been studied.
7. With the heat generated by the friction ofithe air on the aircraft sur-
face, the temperature inside the cabin would increase to almost
1,000°C unless it were cooled by mechanical means. 8. A body in mo-
tion would continue to travel in a straight line forever unless some
force was applied to stop it. 9. Unless the voltage were changed, the
particles would not be accelerated. 10. You won’t pass your exam in
Information Science unless you study hard.
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SPEAKING

Ex. 12 Read the following dialogue, try to act it out and translate it

into Russian.

Job Interview

Interviewer:Good morning, Miss Jones. So you applied for a job in
our team. Am I right?

Applicant: Yes, I did. I sent my CV for a position ofiI T engineer.

Interviewer:That’s good. I'd like to know a bit more about you.
Probably you could tell us about your education first.

Applicant: Well, I left school at 17 and then for the next five years I
studied at Oxford University. I graduated from the De-
partment ofi Computer Information Technologies with
high honors and was qualified as an IT engineer.

Interviewer:Well. Your education sounds great, Miss Jones. And
have you got any experience? Have you worked before?

Applicant: Certainly. First [ worked as an engineer at a plant and
then I decided to leave this position and find another one.
Now I work as an analyst in an IT company.

Interviewer: That’s very interesting. Why aren’t you happy with your
present job, Miss Jones? Why are you going to leave them?

Applicant: Well. The salary isn’t so bad, I must admit. But the work
schedule isn’t convenient for me. And I often do a lot of;
overtime there. Besides, you have an excellent reputation
and I hope to have more opportunity and growth poten-
tial in your company.

Interviewer:I see. Do you mind business trips? And are you fluent in
Italian or German?

Applicant: Oh, foreign languages are my favorites. We did Italian
and German at the University and I use them when I
travel.

Interviewer: Very good. Can you tell me about your good points then?

Applicant: Well... I start my work on time. I leamn rather quickly. I
am friendly and I am able to work under pressure in a
busy company.
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Interviewer:OK. That’s enough I think. Well, Miss Jones. Thank you
very much. I am pleased to talk to you and we will in-

form you about the result ofiour interview in a few days.
Goodbye.

Ex. 13 Read the following dialogue and translate it into English.
Oboyacoenue Gyoyuezo compyoHu4ecmad

— 3apascryiite, Mucrep Kommns.

— JloGpoe y1po, Muctep IBaHC.

— Wrak, MBI BCTPETWINCH, YTOOBI OOCYAWTH HAIIH OYIyIIUC
COBMECTHBIC Pa3pabOTKH.

— Ha, nHamm OusHec pa3paboTKH MOTYT AaBaTh ropasao OOJbIe
BMECTE, HEKEIM camu mo ceOe. Bol cnenmanuzupyerecs B 00macTu
MapKETHHIA, & MBI CIICLIHATH3UPYEMCS Ha MPOU3BOACTBE BHICOKOKAMC-
CTBCHHEIX TOBApOB. JTO OOCCICUYHT HAM IUIOAOTBOPHOE B3aUMOJICH-
CTBHC.

— A Hazerock, uto Tak u OyaeT. Brl yke BUACTH KOHTPaKT?

— Ha. Mon aaBoxaTel mMPOCMOTPEIN €T, U S TOTOB MOAIHICATH
€ro U Ha4yath paboTaTh.

— 3ameuarenpHo. JlaBaiiTe Toraa MOANMUINEM KOHTPAKT B CIACAY-
FOIIUH IIOHCICIbHUK.

— JTO OUCHB XOPOLIAS HIACH.

Ex. 14
Project Work
Sum up the most widely spread Internet applications. Make
several groups and'prepare a report about each Internet application
with your own examples.
For example:

Getting news from the Internet;
— Online shops;
Internet travel agencies;

— Communication through the Internet.
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Pre-task: While preparing make a list ofi advantages and
disadvantages ofiusing the Internet for these applications in compa-
rison with the traditional ways ofigetting news, buying something in
the shops, spending holidays, and communicating with each other.
For example:

Group 1. Internet news

— What advantages has the group mentioned?

— Can you choose any news you like?

— Do you depend on time searching for news?

— What are the disadvantages?

Is the Internet information always true?

— How about the yellow press? Is it available on the Internet?

Group 2: Internet shops

— What do you need to make a purchase?

— Are you able to buy anything you need?

— Are the goods always legal?

— Are the prices high?

— What is the advantage ofia traditional shop in purchasing
food and clothes?

— Are you able to get a piece ofiadvice from the shop assistant?

— Are you able to ask for help in the consumer department?

Group 3. Internet travel agencies

— Do they provide their clients with more full information?

— Do the sites contain any information about the clients” im-
pressions on the trip?

— Is it convenient for the clients?

— Is the agent’s opinion/advice important to you?

— Are you able to get any compensation in the case ofi your
dissatisfaction with the trip?

Group 4: Communication through the Internet

— What opportunities do these sites offer to the clients?

— Is it easy to find friends with common interests on the

Internet?
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— Is it possible to find additional information about the people
you communicate with?
— Are you sure that your correspondence is confidential and
nobody can read it?
— Do you lack visual contact in communication?
Post-task: Make your own prediction about the future. Will the
Internet communication replace traditional one completely?

Module 8. Outstanding Scientists

Unit 21

Grammar. Subject and Predicative Clauses
Text. André-Marie Ampére
Word building. Abbreviations

GRAMMAR

Subject and Predicative Clauses
Mpunarounbie TPeIT0KEHN TTOJIEKALIKIE U CKAZYEMbIE

Subject clauses Predicative Clauses
Moanesxamiee Boipa- HmeHHas yacTh CKAa3yeMOTO BEIPaKCHA
KCHO NPUAATOTHBIM OpUAATOYHBIM IPCATOKCHUCM, KOTOpad

MPCATIOKCHACM CIICAYET 3a IIaroiamMu

1o be, to become, to grow

Boasitcs corozamu that, what, who, where, whether v np.

What vou said in your The decision of the conference committee

report was quite new. was that the report was
of great importance.

See Grammar Module

250



Ex. 1 Read and translate the sentences. Find the Subject and the
Predicative.

1. Whether or not this process will take place is not known. 2. Which
method is preferred depends on the circumstances. 3. What they really
mean is that their explanation of the phenomena fits in with all experi-
ments. 4. The only difference between these two situations is whether
the uncertainty is resolved in two stages or one. 5. A serious difficulty
will be in that such compounds have not yet been considered. 6. The
question remains whether this approach is applicable in all cases.
7. Whether these two phenomena are related has yet to be discovered.
8. Whether or not these cells interact with each other has to be checked.
9. Who will make a speech depends on the results of the discussion.
10. How it has been done does not matter. 11. One reason that such a
tube has an extremely large bandwidth is that the velocity of propagation
of the electromagnetic wave is constant. 12. The important point to re-
member is that the blower on a two-cycle engine is simply an air pump.
13. The biggest threat is that so far the device could cause a short circuit.
14. The biggest danger of water getting inside is that it can damage the
circuit. 15. What we see is not steam at all, but fine water particles.

EXx. 2 Read the sentences. Make Subject clauses according to the model.
Model: It is easy to confuse these two notions. It is indicated by the
example. (that) — That it is easy to confuse these two notions is indicat-
ed by the example.

1. This could be achieved with mechanization. It was to be determined.
(whether) 2. The agreement will be signed. It is clear. (that) 3. This
method is too complicated. It is obvious. (that) 4. It has been said
above. It limits this method. (what) 5. It is easy to confuse these two
notions. It is indicated by the example. (that) 6. It is necessary to apply
enormous pressure to a liquid to get changes in volume. It is not diffi-
cult to prove. (whether) 7. Heat flows from a place of higher to one of
lower temperature but never in the reverse direction. It should be kept
in mind. (that) 8. The liquid state is the normal state of water. It is a
well-known fact. (that) 9. Heat is transferred by conversion. It can be
illustrated by a stove. (how) 10. There has been rapid development and
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deployment of renewable energy sources. It seems very promising.
(that) 11. The use of solar panels reduces fossil fuel consumption.
It seems very promising. (that)

Ex. 3 Translate the Complex sentences.

1. BaxxnO¥# XapaKkTepUCTHKOH H3TyUCHHS SBIICTCS TO, YTO OHO MOXKET
pacrmpocTpaHaTecd B BakyyMe. 2. To, 4To Mpu HATWYIUH JABICHHS JTHO-
0oti ra3 MOKET ObITh TpeBpalneH (to turn into) B KUAKOCTh, H3BECTHO
kaxaomy. 3. HemocTarkoM 3To# Henw IO CPaBHEHMIO C KJIACCHYIECKOM
ABILICTCSL TO, YTO HEBO3MOJKHO OMNPEICITUTh, KOTAA MPOU3OLLIO OT-
kimoucHue. 4. OTaHYUTeTBHON 0COOCHHOCTRIO CYXHX TpaHC(hopMaTo-
POB SIBJISCTCS TO, YTO MATHUTOMIPOBO/ (magnetic circuit) u OOMOTKH HE
MOTPYKEHBl B H30JIMPYIOLIVIO JKHAKOCTh. 5. Bompoc coctout B TOM,
YTO TAKOE JU3CIBHBIA JBUTATEb, KAK OH PabOTACT U YEM OTIHYACTCS
oT ra3oBoro. 6. 3akon OMa 3aKIYaCTCS B TOM, YTO TOK, TCKYIIUH B
LCITH, U3MEHSETCs B mpsimoii 3aBucumoctu ot AJC. 7. To, uro Hama
HAVYHAs TPYNNa FOTOBUT K NMYOIUKALMH JBE CTaTbU, BCEX YAHMBUIIO.
8. OcHoBHOW TpoOmeMoON OBIIO TO, KaK YUCHBIE CMOIYT IOJNYYHTb
JAHHBIC AT panphetmei padorsl. 9. To, uto HaM ACHCTBHUTEIBHO ObI-
710 HEOOXOMMO Y3HAThH — 3TO B KaKOH 1abopaTtopuu OyIET MPOXOIUTh
skcrnepument. 10, Hamme mpeaioxeHue 3aKIr04vanock B TOM, YTOOBI
BCE M3MEPHTENIBHEIC TPHOOPH! OBLITH MPOBEPEHBI 3apaHee.

VOCABULARY

1. Determine (v.) — onpeaesiTh, yCTAaHABIHBAT
Having determined the number of amperes and the number of
volts, we can find the resistance of the coil by using Ohm’s law.
2. Discover (v.) — 0OHapy»KHBaTh, OTKPHIBATh
Polonium was discovered by Marie Curie in natural uranium.
3. Interaction (n.) — B3aumMoaeHCTBHES
The interaction of microwave energy with materials depends not
only on its frequency but also on the polarization of the radar beam.
4. Visualize (v.) — 0TYCTIHBO TTPESACTABIATE CCOC
This invention designed to visualize a real object results from
3D scanning.
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10.

1.

12.

13.

Ex. 4

Resultant (adj.) — monyuaromuiics B pe3yabTare

The resultant digital image was subjectively similar to the real
image viewed through the microscope.

Coil (v.) — cBEPTHIBATH KOJIBIIOM, CIHPATBIO

The spring began to uncoil.

Helix ['hi:liks] (#.) — cnupans

They termed the structure a “double helix™.

Repulsion (n.) — orrankusanue

The nuclear force can overcome the electrical repulsion of the
protons.

Evidence (n.) — nokazaTebcTBO

These figures are being given as evidence of economic growth.
Bar magnet — crep>xHEBOM MarauT

Knowing that the carth itself is like a giant bar magnet ex-
plains one of the most beautiful sights in the sky, the aurora.
Spin (¥.) — Bpamarecs

It’s the interaction of both these magnets which makes this
motor spin.

Molecule ['mplikju:l] (#.) — moaexyna

The molecules of oxygen gas contain just two atoms.
Assumption (#.) — IPEANOIOKCHHIE

Many scientific assumptions about Mars were wrong.

a. Match the words with their definitions.

1) helix

2) attraction
3) assumption
4) direction

5) fluid

6) molecule

a) a force by which things are pulled towards each
other

b) something that you accept as true without question
or proof

¢) a substance that flows and is not solid

d) the simplest unit of a chemical substance, usual-
ly a group of two or more atoms

¢) a curve that goes around a central tube or cone
shape in the form of a spiral

f) the position towards which someone or some-
thing moves or faces
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b. Translate the terms with the word direction.

Airflow direction; antenna direction; automatic direction finder; auto-
matic direction finder receiver; beam direction; beam scanning direc-
tion; change of direction; change the direction of radio-wave propaga-
tion; clockwise direction; direction control; direction control switch;
direction measurement; ficld direction; opposite in direction; opposite
rotational direction; required direction; vehicle direction.

READING
André-Marie Ampére (1775-1836)

André-Marie Ampere was born in Lyons, France, the son of a
wealthy merchant. Ampére’s education was determined by his father.
At an early age, Ampere discovered a talent for mathematics, working
out the early books of Euclid by himself. On finding that some of the
books he wished to consult in the library in Lyons were in Latin, he
taught himself the language.

In 1820 Hans Christian Oersted discovered electromagnetism. A
report of Oersted’s work was delivered before a sceptical meeting of
the Académie des Sciences. Oersted’s work was contrary to established
ideas, based on Coulomb’s work of the 1780s, that there could not be
any interaction between electricity and magnetism. Ampére however,
immediately accepted Oersted’s discovery, and set to work, reading his
first paper on the subject. Oersted’s discovery suggested to Ampere,
that two wires, each conducting current, might affect one another. De-
ducing the pattern of magnetic force around a current-carrying wire to
be circular, Ampére went on to visualize the resultant force if the wire
were coiled into a helix. One week later Ampére announced to the
Académie, his discovery of the mutual attraction and repulsion of two
helices. In doing so Ampére presented a new theory of magnetism as
electricity in motion.

Ampére’s research followed his own philosophy on the nature of
science and scientific explanation. The phenomenon of electromag-

254



netism had been discovered by Oersted, and the relationship between
two current-carrying wires by Ampere; what remained was the disco-
very of the causes of: the phenomenon. In his first memoir on electrody-
namics, Ampere investigated the phenomenon and provided factual
evidence to show that magnetism was electricity in motion. He con-
cluded that two electric currents attracted one another when moving
parallel to one another in the same direction; they repelled each other
when they were parallel but in opposite directions. Ampere felt that elec-
trical phenomena could be explained in terms of two fluids, a positive
one flowing in one direction and a negative fluid going in the other.

In 1821 Michael Faraday sent Ampeére details of his memoir on
rotary effects, provoking Ampere to consider why linear conductors
tended to follow circular paths. Ampére built a device where a conduc-
tor rotated around a permanent magnet, and in 1822 used electric cur-
rents to make a bar magnet spin. Ampere spent the years from 1821 to
1825 investigating the relationship between the phenomena and devis-
ing a mathematical model, publishing his results in 1827. Ampére de-
scribed the laws of action of electric currents and presented a mathe-
matical formula for the force between two currents. However, not every-
one accepted the electrodynamic molecule theory for the electrody-
namic molecule. Faraday felt there was no evidence for Ampere’s as-
sumptions and even in France the electrodynamic molecule was
viewed with scepticism. It was accepted, however, by Wilhelm Weber
and became the basis of his theory of electromagnetism.

Ex. 5 Answer the questions.

1. What family is Ampére from? 2. Whose books did he study math
by? 3. Why did he learn Latin? 4. Why wasn’t Oersted’s work accept-
ed by Académie des Sciences? 5. What idea did Oersted’s discovery
suggest to Ampere? 6. What theory did Ampeére represent to the
Académic? 7. What was Ampere’s conclusion on the behavior ofi two
currents? 8. What did Ampere present in his work in 18277 9. What
theory did the electrodynamic molecule theory become the basis for?
10. Could you remember Ampere’s law?
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EXx. 6 Find the synonyms to the following words.

1) wealthy a) proof

2) discover b) rich

3) affect ¢) influence
4) helix d) find out
5) provide ¢) spiral

6) spin f) supply

7) evidence g) rotate

Ex. 7 Finish the sentences using the information from the text.

L.

At an early age, Ampere discovered
a. the theory of magnetism
b. atalent for mathematics
c. the mistake in Euclid mathematics
Oersted’s work was
a. Dbased on the ideas established in Coulomb’s work
b. contrary to established ideas, based on Ampere ‘s work
¢. contrary to established ideas, based on Coulomb’s work
Ampere announced to the Académie
a. his discovery of the mutual attraction and repulsion of two
wires
b. his discovery of the theory of relativity
¢. his discovery of the laws of motion
Ampere concluded that
a. two electric currents don’t attract one another when mov-
ing parallel to one another in the same direction
b. two electric currents attract one another when moving
parallel to one another in the opposite direction
c. two clectric currents attract one another when moving
parallel to one another in the same direction
Ampere built a device where
a. aconductor rotated around a permanent magnet
b. apermanent magnet rotated around a conductor
¢. aconductor rotated around a variable magnet
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LANGUAGE STUDY
Word Building

Abbreviations (Cokpaiuenust)

I'padudeckue HCI‘IOJ‘H:SYIOTC}I B ITACH- e.. p.. Mon. vol.
MCHHOH pevn
HMHuanpaasHeE de, laser
o MPEI, NASA
Jexcuueckue Crorosbie gcrlllll ((‘;gll:/gtslgﬁ;
YceucHHbIe Phorne (telephone)
Airplane (plane)

Ex. 8 Translate the following abbreviations. Use the dictionary.
C,ac,dc,e.g.,emf, etc, hp, i.e., kW, m, mm, rpm, p., sq., T, F.

Ex. 9 Read and translate the words with the same stem.

Determine — determinant — determination — determinative — determi-
nately; discover — discovery — discoverer — discoverable — rediscovery;
mteract — mteraction — interactive; visualize — visualizer — visualiza-
tion; attract — attraction — attractive — unattractive — attractiveness;
repulse — repulsion — repulsive; investigate — investigation — investigator —
investigative; direct — misdirect — direction — director — directly —
directional; assume — assumption — assumed.

Translation Difficulties

Ex. 10 Translate the sentences. Pay attention to the words hence,
therefore, indeed.

1. Hence, the principal role in this field is played by experiment. 2. The
atoms do not carry any electric charge; therefore, they only exert a
minimal force on the electron. 3. GPS signals don’t penctrate very
deeply or at all in water and therefore can’t be used by submarines.
4. Organic molecules indeed could open up new simple production
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methods utilizing the self-organization of molecules. 5. Therefore, it is
possible to distinguish between two different ionization processes.
6. Balancing energy flows via electricity storage can improve the ca-
pacity factors of power plants, hence optimising the energy flows.
7. Hence, the gas share of the power generating sector is bound to rise
over the coming years. 8. Indeed, touchscreen devices and smartphones
are making the Internet casily accessible. 9. If the gas pressure is re-
duced, the cooling effect will decrease, hence the equilibrium tempera-
ture of the wire will increase. 10. Therefore, energy efficiency is an
important component for enhancing energy security. 11. Therefore,
power electronics indeed depends upon all of the other areas of electri-
cal engineering.

SPEAKING

Ex. 11 Using the Internet find out the names of the following physi-
cists by their discoveries:

— Deemed as the most influential physicist of the 20th century,
the German-born physicist was one of the greatest minds to
have ever lived. Even his name is now synonymous with the
term genius. The father of Modern Physics is credited with de-
veloping the theory of relativity and explaining the photoelec-
tric effect. The latter won him the Nobel Prize.

— Inventor, engineer and futurist, he is best remembered for his
contribution to the development of the modem alterating cur-
rent (AC) electricity supply system. A prolific inventor, he had
around 300 patents for his inventions.

— One of the most influential and popular scientists of all time,
he played a prominent role in our understanding of natural
phenomena. He formulated the law of universal gravitation
and laws of motion. He also developed the telescope among
other devices.

— Amongst the most notable scientists of her time, the first
woman to win a Nobel Prize, the sole person to win two Nobel
Prize in two different categories, and the first woman professor
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at the University of Paris. Her list of achievements is incredi-
ble. She did extensive research in the field of radioactivity and
discovered polonium and radium.

— An Italian astronomer, engineer, and physicist, he is widely re-
garded as the father of observational astronomy, the father of
the scientific method, the father of modem physics, and the fa-
ther of modern science. He is credited with popularizing the
telescope, which changed the course of history.

— He was an English scientist known for his contribution to the
study of electrochemistry and electromagnetism. Considered
one of the most influential scientists ever, his inventions of
electromagnetic rotary devices established the basis for electric
motor technology. His research also helped to understand the
concept of the electromagnetic field.

Ex. 12 Choose any person from Ex.11 and look for additional infor-
mation about his/her discoveries and biography.

Unit 22

Grammar. Object Clauses. Adverbial Clauses (Elliptical Clauses)
Text. Nikola Tesla
Word building. Prefixes of Measure

GRAMMAR

Object Clauses
I[OHO.]'[HI/ITC.]'IBHBIC NpUAATOYHBIC NPECIJIOZRECHUS

Creayior 3a cka3yeMbIM MOCTIC COK030B that, if, whether u ap.
Au00 NPUCOCIUHIIOTCS OSCCOIO3HOH CBSI3BIO

I think (that) he will complete our research in time.

See Grammar Module
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Ex. 1 Read the sentences. Find the subject and the predicative in the
main part of the sentence and the clause.

1. Scientists believe that hot springs are often due to the presence of
magma near the surface. 2. The resulting images help the auditor de-
termine whether insulation is needed. 3. If the state of a system is not
changed in time, this is what is called an equilibrium system. 4. This
work shows how a solar cell works. 5. Lab assistant must locate the
origin of the short circuit and determine how the accident was caused.
6. To characterize the engine one has to state whether it is operated
from petroleum or gas. 7. The researchers said a new type of spaceship
had to be designed for transportation to Mars. 8. We find these values
are directly proportional to the temperature. 9. Some investigations
indicate the above described method is incorrect. 10. Do you know
how a four-cycle diesel works? 11. Experiments show that there is very
little attraction between the molecules of any gas. 12. We know the
current is a directed, ordered movement of electric charges. 13. The
question remains whether this approach is applicable in all cases.
14. The problem is whether the results of the test should be recorded.

Ex. 2 Change the sentences by the model.

Model: They say the changes are caused by pressure. — They said the
changes were caused by pressure.

1. The researchers say it will be possible to mass-produce sheets of
these semiconductor heterostructures. 2. They say that there is a break
in the circuit, so, that electrons cannot bridge the gap. 3. We know that
a piece of apparatus that has the ability to maintain one of its terminals
at a higher potential than the other will develop an electromotive force.
4. Everyone knows that pure annealed copper has 100 per cent conduc-
tivity. 5. The publisher says that this device has been described in some
carlier papers. 6. The lecture claims that radium is one and a half mil-
lion times more radioactive than uranium. 7. We are sure that this type
of engine will have many disadvantages. 8. The researchers assume
that under such conditions laboratory testing will continue to expand
rapidly. 9. We wonder why this new discovery was much spoken
about. 10. We know that a direct current of unvarying magnitude is
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obtained from an accumulator. 11. We are said that atomic power is
transformed into electric power by means of a steam turbine.
12. Nobody can assume that this device may be the best for converting
heat into work. 13. They report that the steam turbine will depend on
its motive force almost entirely on the dynamic action of the steam.

Elliptical Clauses

HenoaHbie 00CTOSATELCTBEHHBIE OpUAATOYHBIC IPECAJIORECHU S

DITAITHYECKAS. KOHCTPYKIUS — 3TO HEIIOTHOS
MPUIATOYHOE NPEII0KEHUE
C TPOTYIICHHBIM MOJICIKAIIUM U TJIAr0JIOM f0 be

While (he was) working on the electrical phenomena, Ampere devised
a mathematical model foo.

See Grammar Module

Ex. 3 Read and translate the sentences. Find Adverbial clauses and
Elliptical clauses.

1. When heating gases we find they act in exactly the same way as lig-
uids. 2. Though capable of good performance, amplifiers of this type
have a number of disadvantages. 3. The electron stream experiences
the deflecting force when passing across a magnetic field. 4. Various
theories, while used to express transmission equations, have provided
valuable assistance in the experimental program. 5. Once set up, these
machines will operate for a long time. 6. The equipment as described
was used for experimental tests. 7. When used in a waveguide, this
detector operates independently. 8. These materials were the conductors
when under proper conditions. 9. Resistors when correctly applied are
believed to be the most reliable of common components. 10. As Popov
was making his experiments, he made a discovery which founded the
basis of radar systems. 11. Since aluminium is light and strong it is
widely used in the aircraft industry. 12. When pure, water is colourless
liquid. 13. All the defects, if any, should be mentioned. 14. He made
some notes while making the experiment. 15. The acceleration is zero
only when the speed and direction of motion are both constant.
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VOCABULARY

1. Field (n.) — mone, obacts

The field ofithis invention application relates to the engineering sector.

2. Flash (n.) — Bcobiiuka

The lightning flashed and distant thunder rolled.

3. Concept (n.) — KOHUCIILHS, IOHITHE, UASS

Often the basic methods are supplemented with additional new data
and methods; however, the basic concept remains the same.

4.  Alternating current motor — 3JCKTPOABHUraTe/ib NCPSMCHHO-
ro TOKa

The invention relates to alternating and direct-current electric
motors and can be used in electrical drills for drilling wells, in par-
ticular oil and gas wells.

5. Rely on (¥.) — HanEATHCS, MONAraThCs HA

Committee members had to rely on the given information,
although, oficourse, it needed filtering.

6. Powerhouse (#n.) — 3nekTpOCTAHIIHS

The powerhouse contains four 75 MW turbines, generating
300 MW ofielectricity.

7. Apparatus (n.) — annapar, npucop

This physics laboratory has the best apparatus I've ever seen.

8. Principle (».) — npuHImn, npasuio

The operating principle ofia developed radio transmitter is as digi-
tal as possible; the signal is converted to the analog form at the final
amplification stage.

9. Innovation (n.) — UHHOBALKS, HOBIICCTBO

These experiments are drivers of innovation for a broad range of
applications.

10. Perpetual motion [pa'petfusl] — BeuHOE ABHKEHUE

Perpetual motion is the action of a device that, once set in motion,
would continue in motion forever, with no additional energy re-
quired to maintain it.

11. Distribution (#.) — pacnpeaeacaue

The last principal component of an electric power system to be dis-
cussed here is a distribution system.
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12. Discharger (n.) — paspsaHuk

One discharger is electrically connected to the lightning receiver,
and the other is electrically connected to the grounding-system con-
tact element.

13. Achievement (n.) — mocTimKeHHE

The fact that we know the answer to that question is one of the
greatest achievements in science.

14. Harness (V.) — NCons30BaTh SHSPTHIO (BOJBI, COTHIIA, BETPA U JP.)
There is a great deal of interest in harnessing wind and waves as
new sources of power.

15. Radium (».) — paawmii

It was already known that radium was an intermediate product of
the decay of uranium.

16. Thorium (n.) — Topwuii

Uranium reacts with acids and water much more easily than thorium.
17. Predict (v.) — mpeacka3piBaTh

If the underlying mechanisms of such interactions were better clari-
fied, it would be possible to predict the rate of boiling heat transfer.
18. Electron microscope — 3JCKTPOHHBIH MHUKPOCKOT

Electron microscope is a device that sends electrons through ob-
jects that are too small to be seen easily under ordinary micro-
scopes.

Ex. 4
a. Match the words with their definitions.
a) to control something, usually in order to use its

power
1) predict b) to say that an event or action will happen in the
2) distribute future, especially as a result of knowledge or ex-
3) harness perience

4) apparatus ¢) to spread or supply something
5) innovation d) a new idea or method
6) powerhouse  ¢) a factory where electricity is produced
f) a set of equipment or tools or a machine that is
used for a particular purpose
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b. Translate the terms with the word distribution.

Air flow distribution, audio distribution amplifier, Boltzmann distribu-
tion law, cable distribution network, current distribution, current distri-
bution noise, distribution density, electric distribution, electric distribu-
tion box, exponential distribution function, magnetic field distribution,
Maxwell-Boltzmann velocity distribution law, primary distribution
network, water distribution system.

READING
Nikola Tesla (1856-1943)

Nikola Tesla was an eccentric scientific genius whose inventions
in the field of electrical apparatus stemmed from inspirations received
in extraordinary visions of a paranormal character. Unlike most inno-
vators in the fields of engineering and electricity, his inventions did not
require patient experiments and trial-and-error testing of models. The
ideas flashed into his mind as working units, complete to the final de-
tails of component design and size. For example, as a young student of
electrical engineering and physics, at a time when the concept of alter-
nating current was considered a fallacy of the perpetual motion type,
he knew that he could solve this problem. After only a few years of
consideration of the problem, the complete detailed vision of an alter-
nating current motor using a rotating magnetic field came to him while
he gazed at a sunset.

Tesla started his career as an inventor in Budapest, Hungary, in
1881. There he constructed a telephone repeater and engaged in vari-
ous branches of engineering and manufacture. In 1884 he immigrated
to the United States. For nearly a year he worked for inventor Thomas
A. Edison, who was impressed by his skill and hard work, but the two
men were diametrically opposed in temperament and method. Tesla
was a visionary who solved problems in a flash of insight, whercas
Edison relied on patient trial-and-error in practical experiments. Tesla
insisted on the superiority of alternating current and its applications,
whereas Edison believed it a dead end and championed direct current.

264



The Tesla system made it possible to supply electricity economi-
cally over distances of hundreds of miles, instead of the short distances
of the Edison direct current powerhouses. Tesla’s demonstrations made
a great impression on another inventor, George Westinghouse of the
Westinghouse Electric Company. Westinghouse paid Tesla $1 million
for rights on his alternating current system, comprising some 40 patents.

Tesla went on to invent new apparatus involving original prin-
ciples. He was responsible for many important innovations: the system
of electricity conversion and distribution by oscillatory dischargers,
generators of high frequency current; the Tesla coil or transformer, a
system of wireless transmission of intelligence; mechanical oscillators
and generators of electrical oscillation; research and discoveries in ra-
diation, material streams, and emanations; and high-potential magnify-
ing transmitting. One of his most spectacular achievements was har-
nessing the water power of Niagara Falls. In 1895 the Westinghouse
Electric Company installed a gigantic hydroelectric project, using the
Tesla polyphase system of alternating current.

Tesla opened up many important avenues of scientific develop-
ment and has rarely been properly acknowledged by later historians.
His experiments with electromagnetic waves formed the basis of the
development of radio. He stated that cosmic rays were responsible for
the radioactivity of radium, thorium, and uranium and predicted that
other substances would be made radioactive by bombardment. He thus
anticipated the basic principles of the X-ray apparatus and the electron
microscope. In his work with wireless controlled automata, he antici-
pated radio-controlled rocket missiles.

Ex. 5 Answer the questions.

1. What is the distinctive feature of Tesla’s inventions? 2. How did his
inventions appear? 3. Where was Tesla born? 4. What was his first in-
vention? 5. Where did Tesla move in 18847 6. What famous scientist
did Tesla work with in the USA? 7. What was the difference in their
views on alternating and direct currents? 8. How much did Tesla earn
on his alternating current system? 9. What important innovations is
Tesla responsible for? 10. How was the water power of Niagara Falls
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hamessed using Tesla’s inventions? 11. What were his statements
about the radioactivity of some substances?

Ex. 6 Complete the sentences using the correct form df the word.

Ex.

1.
2.

10.

Nikola Tesla was an eccentric (science) genius.

His (invent) did not require patient experiment and trial-and-error
testing of models.

After only a few years of (consider) of the problem, the com-
plete detailed vision of an alternating current motor came to
him.

There he constructed a telephone (repeat).

The two men were (diametrical) opposed in temperament and
method.

Tesla insisted on the (superior) of alternating current and its
applications.

The Tesla system made it possible to supply electricity (eco-
nomic) over distances of hundreds of miles.

Tesla went on to invent new apparatus involving (origin) prin-
ciples.

One of his most spectacular achievements was (harness) the
water power of Niagara Falls.

His experiments with (electromagnet) waves formed the basis
of the development of radio.

7 Decide if these statements are true or false.

1.
2.

Tesla’s inventions were in the field of electrical apparatus.
Tesla designed an alternating current motor using a stationary
magnetic field.

Tesla relied on patient trial-and-error in practical experiments.
Tesla received $1 billion for rights on his alternating current
system.

Tesla was responsible for the system of electricity conversion
and distribution by oscillatory discharges.

Tesla’s most spectacular achievement was haressing the wa-
ter power of Victoria Falls.
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7. Tesla developed radio.
8. Tesla anticipated the basic principles ofi X-ray apparatus and
the electron microscope.

LANGUAGE STUDY
Word Building

IIpucraBku KOJIMIeCTBEHHOH MepbI

mono- SAMMIYHOE, HEPA3ACIEHHOS, CIUHCTBCHHOS
multi- MHOTOYHCICHHOE, HCOAHOPOIHOS

mini- MHUHHUMAJIBHOC

micro- MHKPOCKOMHUUeckoe, kpomeunoe (10°)
macro- 00bIII0C

nano- MHUKPOCKOMHUUeckoe, kpomeunoe (107)

Ex. 8 Translate the words paying attention to the prefixes.

Monopoly, monoenergetic, monologue, monochrome, monodirection-
al, monocrystal, monorail, monolayer, monocoil;

Multicharge, multi-access, multicrystal, multivoltmeter, multiterminal,,
multistage;

Minimal, minipark, minivan;

Microcomputer, micropack, microflora, microelement, micrometer,
MICroscope, micron, miCrowaves;

Macrocosmos, macrolevel, macrograph, macroeconomic, macroscopic;
Nanomaterial, nanomechanical, nanosensor, nanowatt, nanolithography.

Ex. 9

A. Make the nouns 'from the 'following verbs. Use suffixes -(a)tion,
-ment.

To connect, to miniaturize, to observe, to reduce, to integrate, to oper-
ate, to generate, to form, to navigate, to determine, to accelerate, to
interact, to equip, to measure, to move, to require.
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b. Make the adjectives from the following verbs. Use suffixes -able, -ful.
To connect, to reduce, to suit, to prove, to control, to process, to ob-
serve, to use, to understand, to move, to operate, to require, to fit.

Translation Difficulties

Ex. 10 Translate the sentences. Pay attention to the words in_ques-
tion, under consideration.

1. The microscope in question uses a beam of accelerated electrons as
a source of illumination. 2. A molecule under consideration is homo-
nuclear, that is, it consists of atoms of one chemical element. 3. Most
molecules in question are far too small to be seen with the naked eye.
4. A considerable amount of heat is radiated by the body in question.
5. Chemical elements under consideration cannot be broken down into
simpler substances by chemical means. 6. All elements under consi-
deration have radioactive isotopes, although not all of these radioiso-
topes occur naturally. 7. If there are more electrons than protons in a
piece of matter under consideration, it will have a negative charge, if
there are fewer it will have a positive charge, and if there are equal
numbers it will be neutral. 8. Magnetic fields in question are produced
by moving electric charges and the intrinsic magnetic moments of ele-
mentary particles associated with a fundamental quantum property, their
spin. 9. The reverse conversion of electrical energy into mechanical ener-
gy is done by an electric motor under consideration. 10. Smaller wind tur-
bines in question are used for applications such as battery charging for
auxiliary power for boats or caravans, and to power traffic warning signs.

SPEAKING

Ex. 11 Using the Internet find. information about the following phy-
sicists and prepare a presentation:

— Alessandro Volta — Andrey Geim

— James Maxwell — Alexander Popov
— Georg Ohm — Lev Landau

— Gustav Kirchhoff
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Ex. 12 Work with apartner. Here are the tables with the main facts
from the biography of two famous scientists. Ask each other the
questions. Guess the name of the scientist.

Student A / Scientist 1 Student B / Scientist 2
Date of birth 1834 Date of birth 1974
Nationality Russian Nationality Russian

Chemistry
. Physics . Physics
Fields Metrology Fields Nanotechnology
Geology
St. Petersburg Manchester
Place of work University Place of work University
Number of Number of
publications 32 publications 320
metric system
Famous for Periodic Table Famous for graphene
Dalton Medal,
é)o a\g MBZ(:ZL’I Carbon Medal,
Awards Py Awards Knight Bachelor,
(British Royal
Society) Member of Royal
2 Society
Nobel Award no Nobel Award 2010
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Appendix 1

Test 1

Vocabulary test

1. Choose the correct translation of the word.

1) attract a) MOJABaTh, OCTABIIATh

2) repel b) XpaHHTB, COXpaHITH

3) connect C) HUMETh YTO-THOO B PE3y/IbTATE
4) develop d) otrankuBaTh

5) store €) BBICBOOOKIATH

6) maintain f) yBenuuuBare (-cs1)

7) increase g) TOAJICPKUBATH

8) supply h) paspabateiBaTh

9) resultin 1) COCIUHSTH

10) release j) TpUTATHUBAThH

2. Complete the following sentences with the verbs derived from the
words in brackets. Make all necessary changes.

1.
2.
3.

N

8.
9.

We’re looking for ways to (simple) the process.

Education and health, as well as land, were (national).

The committee will (motive) the research group to conduct the
investigation.

Last year she (research) into the effects of climate change.
Now they are (broad) the bridge to speed up the traffic.

The technology (origin) in Russia and is now popular through-
out the world.

She (character) the whole historical era as a period of radical
changes.

The company decided to (local) its plant in Kaluga.

She drove the car round the village trying to (charge) its batteries.

10. Some people were not (vaccine) because they refused.
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Grammar test

3. Complete the sentences with the correct form of the verbs:in brackets.

L.

98]

8.
9.

10.

I (experienced, was experienced) a lot of: difficultics on my
way home.

This coat has a special surface that (repels, is repelled) water.
Very often Russia (associates, is associated) with cold weather.
The north and south ofithe country (separate, are separated) by
a desert.

This program can (translate, be translated) your e-mail into
other languages.

Smart houses must (accumulate, to be accumulated) solar
energy.

The local people (opposed, were opposed) the building of a
nuclear power plant in their region.

The two lakes (connect, are connected) by a narrow canal.
Accidents must (report, be reported) to a police officer.

We have (to maintain, maintain) standards.

4. Fill in the gaps with the construction both... and, or nouns the
former, the latter.

L.

N

Silver and copper are good conductors. ... is rather expensive,
... 1s cheap.

The new equipment was ... comfortable ... economical.

The group has investigated ... the properties ofithe substance
... its structure.

Ofthe two answers, ... 1s far better than ...

... Igor ... Ivan passed the exam.

Test 2

Vocabulary test

1. Choose the correct translation of the word.

1)
2)
3)

degree a) KeNe30
equation b) pemre
friction C) CHIIA, HHTCHCHBHOCTD
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4)
5)
6)
7)
8)
9)
10)

iron d) 1) crenens, 2) rpanyc

strength €) DJHeprus
load f) wmepa

relay g) TpcHHE
power h) Ttpyba
measure 1) Harpyska
pipe J)  ypaBHEHHE

2. Form the nouns from other parts of speech given in brackets and
complete the sentences. Make all necessary changes.

1.
2.

o N

Somebody has left a (to pack) for you on your table.

Can you state with (certain) that this is the same device you
used yesterday?

Under (capital), people are motivated by the idea of personal
profit and success.

A (library) is a professional trained in information science.
Some years ago (science) noticed that the climate in our region
was slowly growing drier.

Using the new method, we can demonstrate either ofithe two
(possible).

These measures were designed to improve car (safe).

You can make your (to pay) in any bank.

Aluminum has good heat (conductive).

I think, all living (to create) have certain rights.

Grammar test

3. Choose theproper form of the Participle.

L.

A comet can (be naming, be named, having been named) after
the person who discovered it.

2. When (speaking, spoken, having been spoken) about the new

3.

4.

device, the engineer gave many interesting details.

(finishing, finished, having finished) the research, the scientist
did an analysis ofithe collected data.

The engineer was working on the computer (making, made,
having made) all necessary calculations.
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10.

. Radioactivity (discovering, discovered, having discovered) by

scientists made great progress in atomic physics.
The potential difference is maintained by an electrical genera-
tor, the current (flowing, flowed, having flowed) continuously
from one point to the other.
The results (achieving, achieved, having achieved) depended
on the method used.
Carbon (finding, found, having found) in nature has atomic
weights of 12 and 13.
The substance (investigating, being investigated, having in-
vestigated) was first weighed.
(measuring, measured, having measured) with the right in-
struments the data were correct.

4. Fill in the gaps with the words very, the very, only, the only.

L.

el

L
1)
2)
3)
4)
5)
6)
7)
8)
9)
10)

At that moment he was ... .. person in the laboratory.
The situation is ... .. serious.

We ... arrived half an hour ago.

Thisisnot ..... possible definition of the phenomenon.
She always leaves her homework to ..... last moment.

Test 3

Vocabulary test
Choose the correct translation of the words.

load a) OXJIKICHHE

current b) Tox

refrigeration ¢) map

power range d) orpabGoranHOC TEILIO
steam €) BOJOPOX

waste heat f) saepHbIii, aTOMHBIH,
nuclear g) JCICHUEC, PACIICIUICHUS
fission h) mmamazoH MOIHOCTH
particle 1) dacTuna

hydrogen j) Harpyska
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2. Use suffixes and fill in the gaps with adjectives

1. A unique aspect of thermoelectric energy conversion is that the di-
rection of energy flow is (to reverse).

2. At the beginning of the twentieth century, steam was the main
source of (mechanics) power.

3. However, as clectricity became more (to control), many small
“power houses” that produced steam realized they could also produce
and use electricity.

4. (tradition) generating systems produce only heat or clectricity by
burning a fuel.

5. There are several reasons why cogeneration is a (benefit) tech-
nology.

6. The most important (environment) reason to cogenerate is that vast
amounts of precious, non-renewable resources are being wasted by
inefficient uses.

7. Only 16% of the energy used for (industry) processes creates (use)
energy or products.

8. (Atom) bombs let this energy out all at once, creating an explosion.
9. The atoms of (difference) elements have (difference) numbers of
particles.

10. For nuclear energy, uranium is the most (importance) element.

Grammar test
3. Read and translate the sentences, pointing out a) the Gerund, b)
the Verbal Noun or o) the Gerundial Construction. Put G, VN or GC
in the box.
1. | ] Lomonosov’s having studied atmospheric -electricity
contributed to the development of science.
2. [ | The air after being compressed in the compressor is heated by
burning fuel in it.
3. ] It is difficult to solve some of the present day scientific and
techno-logical problems without using supercomputers.
4.1 | Demonstrating the first law of motion on the Earth’s surface is
rather difficult due to tremendous forces of gravity.
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5.1 ___ ] He went on studying the structure of the internal combustion
engine.

6. | | The first power station to produce electricity by using heat
from successful splitting of uranium atoms began operating in the
1950s.

7.1 ] Watt proceeded to develop his engine further and modified it
to provide a rotary motion suitable for driving factory machinery.

8. [ | Rapid development of nuclear power technology has ensured
quite efficient energy supply for human being.

9.1 ] Everybody knows about these engineers’ having worked at the
nuclear station.

10. [ ] We know of any object being prevented from moving at
constant speed by air friction.

4. Fill in the gaps with the correct Gerund form.

1. Marie Sklodowska’s (to make) numerous experiments resulted in (to
isolate) two new elements.

2. Silicon resembles carbon in (to form) a series of volatile hydrates.

3. (to break) the circuit causes (to spark).

4. We knew of his (to read) his report on nuclear energy at the confe-
rence.

5. Many substances behave as amber does after (to rub).

5. Fill in the gaps with:

a) vice versa, b) in case; ¢) notwithstanding, d) the rest of; e) as a
matter offact

1. ... there is a relation between electrisity and magnetism.

2. ... it1is necessary, a greater part of heat may be carried off.

3. A pulsating current varying periodically between maximum limits
may be produced by adding d.c. toa.c. or ...

4. The efficiency of the machine is 85%, ... the power being lost in the
resistance to friction.

5. ... the availability of renewable sources, we still use fossil fuels.
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Test 4

Vocabulary test

1. Choose the correct translation of the word.

1) regenerate a) BO30OHOBIATH

2) supply b) cobuparb, HAKAITUBATH
3) operate C) HOHM30BAThH

4) convert d) mnormormare

5) absorb ¢) mnpeobpaszoBBIBATH

6) ionize f) nposoxutsh

7) conduct g) W3Iy4YaTh, UCITYyCKATh
8) collect h) pabGotare

9) emit 1) BOCHPOH3BOAMTH

10) renew j) TIOCTaBIAThH

2. Fill in the gaps with an adjective or adverb.

L.

None of these objects were visibly altered by the rubbing, yet
they (definite/definitely) behaved (different/differently) than
before they were rubbed.

If iron filings are placed near a magnet, they orient them-
selves along the lines of the field, (visual/visually) indicat-
ing its presence.

Field force and flux are (rough/roughly) analogous to voltage
and current through a conductor.

The number of extra free electrons added to the conductor is
(direct/directly) proportional to the amount of field flux.
Because capacitors store the (potential/potentially) energy of
accumulated electrons in the form of an electric field, they be-
have quite (different/differently) than resistors.

The world’s oceans are a vast and (practical/practically) un-
tapped source of energy.

Photovoltaic systems are based on solar electric cells, which
convert sunlight (direct/directly) to electricity.

The (subsequent/subsequently) annual low-grade heat flow to
the surface averages between 50 and 70 milliwatts per square
meter worldwide.
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9. Such resources are (typical/typically) limited to parts of the
world characterized by recent volcanic activity.

10. Probably the most (wide/widely) used set of applications in-
volves the (direct/directly) use of heated water from the
ground without the need for any specialized equipment.

Grammar test
3. Find. the Participle or the Gerund. Put G or P.in the box.
1.|__ ] The main point of a transformer is changing voltage.
2. | ] We know of the velocity of electromagnetic waves changing
when the wave front crosses a boundary between two media.
3. 1] As the velocity of a falling body increases, the air resistance
becomes greater.
4. | ] All tanks are devided into two independent groups, each
supplying three motors.
5. [ | After introducing new technology, some changes must be
made as soon as possible.
6. | | The failure was due to the designer’s having been somewhat
careless.
7.1 ] We know of valve transmitters being divided into two types.
8.1 ] Knowing the landing speed and the load it is possible to calcu-
late the necessary wing area.
9. [__] The beam travelled 800,000 km in space, its velocity ap-
proaching that of light.
10. [ ] We were informed of a new record of a non-stop flight
having been established.

4. Fill in the gaps with the correct pronoun (It, One, We).

1. ... know the electric motor to drive machinery and various
appliances.

2. ... may notice those differences between substances.

3. ... know an alternating current to be continually changing by rising,
falling, and changing direction.
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4. ... has to be very careful while solving complex problems of
designing electrical installations.

5. ... 1s known that spontancous combustion occurs when the rate of:
heat production exceeds the rate of heat loss.

Test 5

Vocabulary test
1. Choose the correct translation of the words.

1) printed circuit board a) CIOYTHHK

2) sound waves b) npuMepHO; MPUOIUIUTEIBHO
3) propagate C) PYIIOpHAs AaHTCHHA

4) satellite d) pacnopoctpansTs (-cs)

5) approximately €) pamMovHas aHTCHHA

6) handheld f) orpaxaresn

7)  low-frequency £) HHU3KOYACTOTHBIN

8) reflector h) 3BYKOBBIC BOJIHBI

9) loop antenna 1) 1§eyarHas miara

10) horn antenna j) TOPTaTHBHBIA

2. Useprefixes from the box to fill the gaps

im, un, in (2x), en, inter, con, re (2x), de
1. The reason for graphene nitride 1 expected piezoelectricity was pre-
dicted by Sharma in some of his earlier theoretical work on the topic.
2. But for new technologies it would be 2 possible for digital radio to re-
place analogue short and medium wave broadcasting around the world.
3. Digital Radio is 3_dependent of the Intemet and available to the lis-
tener free of charge.
4 These technologies and components include 4 novative audio
5_coding methods, as well as server solutions for coding and generat-
ing digital radio transmission signals and software components for ra-
dio receiver devices.
5. The signal they receive via the antenna in digital form is then
6_converted back into audible form, just like the principle used in eve-
ry conventional radio.
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6. Quantum particles can interfere 7 structively or 8_structively.

7. The laser pulse 9 acting with the atom could be tailored very pre-
cisely.

8. Using these pulses, the scientists could measure the quantum phase which
the electron had inside the atom before it was 10_moved by the laser.

Grammar test
3. Fill in the blanks with theproper\forms of the infinitive.
1. He allowed these data ... in the article.
A. to use B. use C. to be used D. be used
2. The teacher made the students ... the metal properties.
A. to study C. to have been studied B. to be studied D. study
3. The professor let the students ... the experiment.
A. to change C. to be changed B. change D. to have been changed
4. The teacher supposed the text about engineering materials ... by the
students.
A. to be read C. to have been read B. read D. to have read
5. We expect them ... this problem long ago.
A. to have investigated C. to be investigated B. investigate D. to inves-
tigate

4. Read and translate the sentences, pointing out a) Complex Subject,
b) Complex Object. Put CS, or CO in the box.

1.[ ] We know cybernetics to be an important branch ofimodern tech-
nology.

.| ] The new type ofifuel was thought to be very expensive.

.| ] We expect the results to change.

.| ] Gravity causes bodies to fall to the earth.

.| ] The atom is known to emit rays ofidifferent length.

.| ] The professor wanted them to repeat the experiment.

.| ] This value is expected to change.

.| ] The temperature in the furnace is likely to increase.

. [ 1 The discovery showed the atomic nucleus to be a vast source ofi
energy.

10. [ ] We know this phenomenon to be very common.

O 0 1 N W LN
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Test 6

Vocabulary test
1. Choose the correct translation of the word.

1)  light-emitting diode a) DSICKTPHUCCKAS TaMITOYKa
(LED) b) onTuueckuii pe3oHATOP

2)  indicator light ¢) sapo

3)  light bulb d) ceeromuox

4) emit €) BOJIOKOHHAS OTITHUKA

5)  optical cavity f) npursmxenne

6)  conductor g) WHIUKATOPHBIN CHTHAI

7)  fiber optics h) wuzmyuars

8)  nucleus 1) MPOBOJHUK

9)  particle J) yactuna

10) attraction

2. Make the new words with negative prefixes from the following
words and complete the sentences.

accurate | complete credible developed | understanding
balance adequate legal correct formal
1. But it would be both ... and unfair to paint too bleak a picture
of education in England.
2. On the other hand, there is also another kind of gender ...
within higher education.”
3. Many of the events that take place seem implausible, even at
times ... .
4. Many people dislike his ... style of leadership.
5. However the quality of the studies was ... and more research is
needed.
6. For this reason, every history of the Second World War is ne-
cessarily fractured and... .
7. It would be false and ... to state in your book that I have not
responded to your questions.
8. The central part of the old airfield remains... , home to six
football pitches, a nature reserve and a model aircraft flying zone.
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9. English law makes ...

spect of liability for fraud.

10. “We understand that the ...

a contract to indemnify a person in re-

arose from the use of different

types of terminology, and apologise for any confusion caused,” she

said.

Grammar test

3. Insert the phrases with the Attribute in the right sentence.

two external
molecular | consumer elec- . : .
i akey indica- | polarised elec- | thin cop-
clectron- | tronics com- . . )
. tor trolytic capaci- | per wire
1CS puters
tors
. the simplest a transmis- the field
physical : . . -
possible semi- | sion electron | computer emission
technolo- . ,
s conductor de- | microscope | software micro-
& vice image scope

1. A key challenge in ... is making electrical contacts to the fra-
gile molecules, chemical chains that are easily damaged.

2. Adiode is ... , and is therefore an excellent beginning point if
you want to understand how semiconductors work.
3. ... ofithe high level of points being issued for the various of-

fences is the fact that more than 7,000 drivers were issued with points
last month alone.

4. Others were woven with ... , creating a seductively shiny and
semisolid surface.

5. The basic issue at hand is whether ... can or should be entitled

to a patent.
6. ... provided unparalleled images of atomic structure.
7. ... 1s an in-focus projection through the specimen.

8. The story of the transformation in ...
tinct stages.

9. The devices use ... that can also be reconfigured to double the
supply voltage.

10. Japan’s major export industries include automobiles, ...
conductors, and iron and steel.

comes in two quite dis-

, semi-
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4. Fill in the gaps with the correct relative pronouns (who, whom,
whose, which, that).

1. A conference in Vienna ... ended on Friday was very interesting.

2. At home, I sit down to reply to all the boys and girls ... leave
letters for me in my postbox.

3. After a few hours of working in silence I heard a sound ...
immediately awoke my mind.

4. People will now vote for ... they are told, forced to vote by
people who have a hold over them.

5. He’s a workaholic ... goal is to be the first man to put hackers
permanently out of business.

6. She said other businesses to ... she had spoken were willing to
take the same action.

7. You really must have your own work area ... can be cut off
from the rest of the house.

8. The rain was pouring in, and we had some friends with us ...
had brought some seafood.

9. We all hear about things ... go on and generally it is the same
people involved over and over.

10. He was a street fighter ... attraction to violence bordered on
the pathological.

Test 7

Vocabulary test
1. Choose the correct translation of the word.

1) operating system a) anmapatHoe oOecreUcHHEe
2)  software b) cets

3)  hardware C) CJA0XKHOCTb, 3AIyTAHHOCTb
4)  application d) mpuemHuk

5) transmission ¢) MPOrpaMMHOE OOCCIICUCHHUE
6) network f) wuHCTpYMEHT

7)  receiver g) TOAIporpamMma, 4acTh Mpo-
8) tool IpPaMMBI

9) complexity h) npukiagHas nporpamMma
10) subroutine 1) mnepesaua (IaHHBIX)

J) OICpalMOHHAS CHCTEMA
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2. Insert the missing letters.

to practi_e — practi_¢, to licen ¢ — licen_e, to choo e — choi ¢, toli ¢
—lie tolo s—lo e tobrea e—brea ,topro e—proo ,tos t—
s ttotll-tle tos ng—s ng,tof d-f d,tobl d-bl d,
tosh t-—sh t

Grammar test
3. Open the brackets using the verbs in the correct tenses.
1. If we had time enough, we (to repeat) our experiment.
2. Provided we (not to raise) the temperature, the pressure would not
increase.
3. The measurements would always be correct, provided the necessary
mstruments (to be used).
4. The manned spaceships might not have been launched into the space
unless scientists (to study) the information received from the space
satellites.
5. If it (to rain), I won’t go out.
6. You would learn more if you (to study) sometimes.
7. If he (to ask) me, I would have told him the answer.
8. You would have done well if you (to take) my advice.
9. I wouldn’t phone you here unless it (to be) urgent.
10. She’ll catch cold, if her feet (to get) wet in this weather.
11. Unless you apologize at once, I never (to speak) to you again.
12. If we (to have) nothing to do, life would be boring.

4. Match part A with part B. Pay attention to the conjunctionless
conditional clauses.

1. Had I seen him yesterday, a) he would not have gone there.
2. Had he known it, b) he would help Antony.

3. Were I free, ¢) we shall communicate with
4. Were Steve in Cape Town, you again.

5. Should need arise, d) I should have asked him about it.
6. Had this policy been adopted, ¢) the subsequent history of the

treaty might well have been
quite different.
f) Ishould go to the country.
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2. Fill in the gaps with the proper word.

1)
2)
3)
4
5)
6)
7)
8)
9)

Test 8

Vocabulary test
1. Choose the correct translation of the word.

determine
discover
coil
investigate
spin
require
rely on
supply
convert

10) distribute

monocrystals  multiterminal

1.
2.

the box.

One of 'the most used ...

industry.

Nanoparticle ...

a)
b)
c)
d)
¢)
f)
g)
h)
)
1)

BpaIIaTbCs
HCCIIeI0BATh
CBEPTBIBATDH KOJIBLIOM
0OHapyKUBATh
OTIPEACIIATh
pacrpeaesITh
MpPeoOpPa3oBHIBAT
cHaOXaTh

HAJCAThCS

TpeOoBaTh

monochrome monolayers minimal
Originally, all photography was done in ...

1s that of silicon in the semiconductor

can be used to create functional surfaces that

have for instance anti-reflective or superhydrophobic properties.

. system is a single computer which supports multiple inde-
pendent local users at the same time.
The mean radius was calculated as the average of the maximal
and ... radius values.

Grammar test
3. Find. the Subject Clause or the Predicative Clause. Put S or P.in

1. [ ] All that can be said with certainty is that the density of the gas is
very low.
2. | ] That man will someday visit Mars is quite clear for mankind.
3. ] When to start the experiment and how frequently it should be
carried out will depend on the given equipment.
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4.1 ] The question is what the density of this gas is.

5.1 ] Who made that discovery remained unknown.

6. | | That the coating material under discussion is heat-protective will
be seen later.

7. [ ] The question is whether or not the angle of beam falling can be
predicted.

8. | | The difficulty is that the initial velocity of the object is too low.
9.1 ] The trouble is that we have outdated equipment.

10. [ ] How this happened is not clear to anyone.

4. Find the sentences with Elliptical Clause.

1. Faraday’s law can be used to show that the voltage induced in the
circuit is sinusoidal.

2. This calculation shows how seriously noise can interfere with
transmission.

3. The designer demanded that this experiment should be carried out in
zero-gravity conditions.

4. If rising from the earth, the air is called a vertical current or thermal.
5. When heated, ice melts.
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Appendix 2
Keys to the tests

Test 1

1. Choose the correct translation of the word.

Do 6) o
2) d 7) fi
3) 1 8) a
4) h 9 ¢
5 b 10) ¢

2. Complete the following sentences with the verbs derived from the
words in brackets. Make all necessary changes.

1) simplify 6) originated

2) nationalized 7) characterizes/ characterized
3) motivate 8) locate

4) researched 9) charge

5) broadening 10) vaccinated

3. Complete the sentences with the correct form of the verbs in
brackets.

1) experienced 6) accumulate
2) repels 7) opposed

3) isassociated 8) are connected
4) are separated 9) be reported
5) translate 10) to maintain

4. Fill in the gaps with the construction ‘both... and’ or nouns ‘the
former’, ‘the latter’.
1) the former, the latter
2) both, and
3) both, and
4) the former, the latter/ the latter, the former
5) both, and

286



Test 2

1. Choose the correct translation of the word.

1) d 6) i
2) j 7 b
3) g 8) ¢
4) a 9) fi
5) ¢ 10) h

2. Form the nouns from other parts of speech given in brackets and
complete the sentences. Make all necessary changes.

1) package 6) possibilities
2) certainty 7) safety

3) capitalism 8) payment

4) librarian 9) conductivity
5) scientists 10) creatures

3. Choose theproper form of the Participle.

1) be named 6) flowing

2) speaking 7) achieved

3) having finished 8) found

4) making 9) being investigated
5) discovered 10) measured

4. Fill in the gaps with the words ‘very’, ‘the very’, ‘only’, ‘the only’.

1) the only 4) the only
2) very 5) the very
3) only
Test 3
1. Choose the correct translation of the word.

D j 6) d

2) b 7) fi

3) a 8) g

4) h 9 i

5 ¢ 10) e
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2. Use suffixes and fill in the gaps with adjectives

1) reversible 6) environmental
2) mechanical 7) industrial; useful
3) controllable 8) atomic

4) traditional 9) different

5) beneficial 10) important

3. Read and translate the sentences, pointing out a) the Gerund, b)
the Verbal Noun or ¢) the Gerundial Construction. Put G, VN.or GC
in the box.

1. GC 6.G; VN; G
2.G 7.G

3.G 8. VN

4.G 9.GC

5.G 10. GC; G

4. Fill in the gaps with the correct Gerund form.
1) having made (Perfect Active); isolating (Indefinite Active)
2) forming (Indefinite Active)
3) breaking (Indefinite Active); sparking (Indefinite Active)
4) having read (Perfect Active)
5) being rubbed (Indefinite Passive)

5. Fill in the gaps with
le);2b);3)a;4)d;5)c

Test 4

1. Choose the correct translation of the word.

D 1 6) ¢
2) j 7)) fi
3) h 8 b
4) e 9 g
5 d 10) a

288



2. Fill in the gaps with an adjective or adverb.

1)
2)
3)
4
5)

definitely, differently
visually
roughly
directly
potential, differently

6) practically
7)  directly
8) subsequent

9) typically
10) widely, direct

3. Find the Participle or the Gerund. Put G or P.in the box. Two an-

swers are possible.

L.

el

G
G
P
P
G

© % =N
QETOL

4. Fill in the gaps with the correct pronoun (It, One, We).

Test 5

1. Choose the correct translation of the words.

1)
2)
3)
4)
5)

1

h
d
a
b

6) ]
7 g
g f
9 ¢
10) ¢

2. Use prefixes from the box to fill the gaps
1) un- 2) im- 3) in- 4) in- 5) en- 6) re- 7) con- 8) de- 9) inter- 10) re-

3. Fill in the blanks with the proper forms of the infinitive.
1.C;2.D;3. B;4.C;5. A
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4. Read and translate the sentences, pointing out a) Complex Subject,
b) Complex Object. Put CS, or CO in the box.

1. [CO] 6. [CO]

2. [CS] 7.[CS]

3. [CO] 8. [CS]

4.[CO] 9.[CO]

5.[CS] 10. [CO]
Test 6

1. Choose the correct translation of the word.

1)d
2)g
Ja
4)h
5)b

6) 1
Te
8) ¢
9]
10) £

2. Make the new words with negative prefixes from the following

words and complete the sentences.
1) inaccurate
2) imbalance
3) incredible
4) informal
5) inadequate

6) incomplete

7) incorrect

8) undeveloped

9) illegal

10) misunderstanding

3. Insert thephrases with the Attribute in the right sentence.

1) molecular electronics
2) the simplest possible
semiconductor device
3)
4)
5)

a key indicator
thin copper wire
computer software

6) the field emission microscope
7) a transmission electron micro-

scope image

8) physical technologies
9) two external polarised electrolytic

capacitors

10) consumer electronics computers
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4. Fill in the gaps with the correct relative pronouns (who, whom,
whose, which, that).

1) which 6) whom
2) who 7) which
3) that 8) who
4) whom 9) that
5) whose 10) whose
Test 7

1. Choose the correct translation of the word.

)] 6)b
2)e Nd
3a 8) fi
Hh 9c
5i 10) g

2. Insert the missing letters.

To practise — practice, to license — licence, to choose — choice, to live —
life, to lose — loss, to breathe — breath, to prove — proofi to sit — seat,
to tell — tale, to sing — song, to feed — food, to bleed — blood, to shoot —
shot.

3. Open the brackets using the verbs in the correct tenses.

1) would repeat 7) had asked

2) did not raise 8) had taken

3) were used 9) was

4) had studied 10) get

5) rains 11) will never speak
6) studied 12) had

4. Match part A with part B. Pay attention to the conjunctionless
conditional clauses.
1-d, 2-a, 3-f; 4-b, 5-c, 6-¢.
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Test 8

1. Choose the correct translation of the word.

1) ¢ 6) ]
2) d 7 i
3) ¢ 8) h
4) b 9 g
5) a 10) ¢

2. Fill in the gaps with theproper word.
1) monochrome
2) monolayers
3) monocrystals
4) multiterminal
5) minimal

3. Find the Subject Clause or the Predicative Clause. Put S or P.in
the box.

1. P 6. S
2. S 7. P
3. S 8 P
4. P 9. P
5. S 10. S

4. Find the sentences with Elliptical Clause.
4,5
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Appendix 3

GRAMMAR
Unit 1

Tenses in the Active Voice
Bpemena B neiicTBUTEILHOM 3aJ10T€

Fnaron B ﬂeﬁCTBHTCHLHOM 3AJIOTC U3BABUTCIIPHOI'O HAKIIOHCHU A
B AHIJIMHACKOM SI3BIKC MMECT YETHIPE TPYINBI BpeMeH: 1) Heompexe-
acuubie BpemeHa (Indefinite Tenses); 2) amurensueie Bpemena (Con-
tinuous Tenses); 3) cosepiiennnic BpemeHa (Perfect Tenses); 4) co-
BepueHHbIe qmutensHbie BpeMeHa (Perfect Continuous Tenses, B naH-
HOM TIOCOOMH HE paccMmarpuBarotes). Kaxkaas rpyrima uMeeT TpH Bpe-
menu. Hactosimee (Present), mpomeamee (Past); Oyaymee (Future) u
OJIHO JOTOHUTENbHOE — Oy ayinee B npomeameMm (Future in the Past).

Indefinite Tenses (HeonpeneneHubie BpemeHa)

Indefinite Tenses ynoTpeOnsrOTCS Jist BBHIPAKCHHUS OOBIYHBIX
MOBTOPAIOINUXC AcHCTBUE B Hacrosimem (Present), mpormeamem
(Past) u Oyaymem (Future) Oe3 ykazaHus Ha WX JJIUTCIBHOCTD WIH
3aBEPILICHHOCTD.

B pycckom si3pike 3THM BpPEMEHAM COOTBCTCTBYIOT BpPEMCHA
[JIAr0/ia Kak COBSPIICHHOTO, TAK M HECOBCPIICHHOTO BHAA B 3aBHUCH-
MOCTH OT CMbICTIa IpeTOKeHu: [ studied — 1 uzyvan, 1 U3yIuL

The Present Indefinite Tense
(HacTosiiee HeompeaeieHHOE BpeMsi)

Present Indefinite o6pa3syercsa ot nHpuHUTHBA riarona 6e3 4a-
CTHIIBI 0 ISl BCEX JIHI[ CAMHCTBCHHOTO W MHOKECTBCHHOTO umcia: [
fyou, we, they) work. B TpeTheM nuile ¢AUHCTBEHHOTO YHCMIA TIArOJ
MMPUHUMACT OKOHUYAHUC —(e)s: he (She, it) works.
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The Past Indefinite Tense
(ITpoiueniuee HeonpeaeIeHHOE BPpEMSsI)

Io cniocoOy obpazosanust Past Indefinite Bce rmarossr aeasTcs
HA JIBC IPYIINbL; MPABUIBHBIC U HCPABU/IBHBIC,

Past Indefinite mpaBUABHBIX ITIAroI0B 00pa3yeTcs OT MH(HHU-
THBa rjarojia 0e3 YacTulpl f0 nMyTeM NPUOABICHUS K HUH(DUHHTHBY
OKOHYAHMS —(€¢)d OMMHAKOBO IJI1 BCEX JINI CAUHCTBECHHOTO M MHOKC-
CTBCHHOTO uncna: he played, we lived.

Past Indefinite HEOpaBUABHBIX IJIArQJIOB MPUBOAUTCS B CIICIH-
QIBHBIX TAOIUIAX.

The Future Indefinite Tense
(Bynyiiee Heorpe e/ IeHHOE BpeMsl)

Future Indefinite oGpa3yercst ¢ MOMOIIBIO BCIIOMOTATEIBHOTO 1A~
rona will ¥ nHQUHUTHBA CMBICTIOBOTO I71aroia 0e3 YacTHIbl £0 IS BCEX
JIL[ CAMHCTBEHHOTO M MHOKSCTBCHHOTO uHcaa; he (they) will work.

Ecnu ckazyemoe raBHOTO MPEIIOKCHHS CTOUT B OyAVIICM
BPEMCHH, B MPUAATOYHBIX ODCTOATEIBCTBCHHBIX HPEATOMKCHUAX BpeE-
MEHH H YCIIOBHS MOCIE CO30B If, before, afier, when, as soon as u
JPYTUX UTS BBIPKCHHS ACHCTBHH B OyayiueM ynoTtpebasercs Present
Indefinite. B texauueckoit aureparype Future Indefinite wacro ymo-
TpebmseTcs OE30THOCUTENBHO K OYyAYIIEMY BPEMCHH H HEPCBOIMTCS
Ha PYCCKUH A3bIK HacTOsIMM BpeMeHeM. Hanpumep:

If, the angle is more than 59°, the Ecau yron 6onpmie 59°, cBepno He
drill will not center properly. HeHTPHUPYET MPABUIBHO.

Continuous Tenses
([lsinTesib Hble BpemeHa)

Continuous Tenses BbIpakaroT ACHCTBHE, KOTOPOES MPOUCXOIHT,
MPOUCXOUIO HITH OYACT MPOUCXOAUTD B OMPESACICHHBIA MOMEHT (MK
OTPE30K) HACTOSILIETO, MPOoLICAmero win Oyaymero spemenu. Contin-
uous Tenses BRIPAXKAIOT HEC3AKOHUYCHHOC ACHCTBUC M MEPCBOIATCS HA
PYCCKHIA I3BIK BCETAQ rjiarojamMu HecoBepieHHOro Buga. Continuous
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Tenses o0Opa3yroTCsi Py MOMOIIH BCHOMOTATEIBHOTO rjarojia fo be

(8 bopme am/is/are, was/were, will be) B COOTBETCTBYIOIIEM BPEMEHH
u Participle I cmbicioBoro riarona. Hampumep:

The students are busy now, they
are writing their test paper.

We were discussing a very im-
portant question when he en-
fered the room.

The apparatus will be working
when you come.

CryJcHTH ceiiyac 3aHAThI, OHH
MHUIIYT KOHTPOJBHYIO Pa0OTy.
Ms1 06cy:k1adu OYCHb BaXKHBIA
BOIIPOC, KOTJa OH BOLICT B KOM-
HATYy.

[TpuGop Oyzer paborarh, KOrga
BBl TIPHICTE.

Perfect Tenses
(CoBepiueHHbIE BpeMeHA)

Perfect Tenses oOpa3yrorcs MpH MOMOIIH BCHOMOTATCIBHOTO

rnarona to have B cooTBeTCTBYIOUICM BpeMeHu (have/has, had, will

have) u Participle I cmpicnoBoro rmarona. Perfect Tenses Beipaskaror

JCUCTBHE, KOTOPOE YKE COBEPLIHIOCH K OIMPEACICHHOMY MOMCHTY B
Hactosiiem (Present Perfect), mpomenmem (Past Perfect) unu Gyay-
meM (Future Perfect). Bee Bpemena rpynmsl Perfect oOpraHO mepeso-

JATCA Ha pyCCKI/Iﬁ rjiarojaMyu COBCPIICHHOTO BU /A, MHOrAA rj1arojaMu

HECOBCPLICHHOTO BHJA.
We have read this book.
We had discussed a very im-
portant question when he en-
tered the room.
He will have finished his work
before you come.

Mp&1 mpouuTaIH 3TY KHHTY.

Msr yxe 00CYyAWIH OYCHb BaxK-
HBIM BOIIPOC, KOrJa OH BOLIET B
KOMHATY.

OH 3akoHYHT padoOTy, A0 TOrO
KaK BbI IPUICTC.

Future-in the-Past
(Byayiuee Bpemsi B poLeIIeM)

Future in the Past — 310 0coObiii BuA raaronpHeIx GopMm B aH-

[JIMACKOM SI3BIKE, KOTOPBIC YIOTPEOISIOTCS IS BRIPAKCHUS Oy AyIIe-

ro ACUCTBUS OTHOCHTEIBHO MOMEHTA B mpouutoM. @opma Future in the
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Past obpasyercsa Tak ke, Kak OCTajgbHBIC BpeMcHa rpymmel Future,
mpuuéM IS BCEX JIUL U 9uce] BMecTo will ucnonesyercs would.
Three years ago he said that we Tpu roga Hazax OH CKazal, 4TO
would establish our company in  Mbl CO3aJUM CBOK KOMIIAHHIO
wo years. yepes ABa roJa.
I'maroner Bo Bcex dopmax Future-in-the Past mepeBogsTcs Ha
PYCCKUIH S3bIK TaronamMu OyIyIero BpeMEHH.
She knew that they would come OHa 3Hana, 4YTO OHH MPUAYT YCpe3
in an hour. Tac.

Unit 2

Tenses in the Passive Voice
Bpemena B cTpazaresHOM 3aj0re

Ckazyemoe, BBIPRKCHHOC IJIArOJIOM B CTPAJaTCIBHOM 3aJI0Te,
YKa3bIBacT Ha TO, 4YTO ﬂeﬁCTBHe COBCPWIACTCA HAA JTUIOM WU NPCAMC-
TOM, BBIPA’KCHHBIM IO AJICKAIITVM.

B crpagarenpHOM 3anore ymoTpPEOSIOTCS BpPEMEHA TPYIILL
1) Indefinite (Present, Past, Future); 2) Continuous (Present, Past);
3) Perfect (Present, Past, Future).

Bpemena B cTpagareipHOM 3aore VOOTPEOIMIOTCS B TEX KE
CIIy4asiX, 4TO H COOTBCTCTBYIOIIUC BPCMCHA B ACHCTBUTCIBHOM 3aJI0-
re. CTpagaTeapHbIN 30T 00Pa3yeTCs MPU MOMOINK BCIIOMOTATSIBHO-
ro ruarona fo be B cooreTcTBYIOIEM BpeMeHH H Participle IT cMmbic-
JIOBOTO IJaroJa.

Indefinite Tenses. Passive Voice
Heonpenenenanie BpeMeHa. CTpagaTeTLHBIH 3410

Present Inde- | Many new houses are | Kaxaprit roJ B HameM ropoic
finite Passive | built in city every'year. | CTPOUTCSI MHOTO HOBBIX JOMOB.
OHn OBUTH TPHITAMICHBI (WX
MPUMIACHIN) TOCETHTh HOBBIM
3aBOJ.

Ota pabora OyACT 3aKOHYCHA
(31y paboTy 3aKoHUAT) HCpe3
JiBa JTHSL.

Past Indefi- They were invited to
nite Passive visit a new plant.

Future Inde- | The work will be fin-
finite Passive | ished in two days.
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Continuous Tenses. Passive Voice
JmiteanHble BpemeHa. CTpagareasHbII 327107

Present Con-
tinuous Pas-
sive

Many automatic de-
vices are being intro-
duced at our plant.

Ha mamem 3aBoac BBOIUTCS
MHOTO aBTOMATHUECKHX YCT-
POIiCTB.

Past Continu-
ous Passive

The new design was
being studied by this

Hopast KOHCTpyKUMS H3y4da-

JIACh 3THM HHKCHCPOM BUCpa
BCCh ICHbD.

engineer the whole
dayyesterday.
Perfect Tenses. Passive Voice

Copepmensnbie BpeMeHa. CTpagaTeabHbI 32710T

Present Per- | This problem has been 10T BOIDOC GBI DOLICH IIAB
fect Passive solved by the head P vIp 2
_ HBIM HH)KCHCPOM.

engineer.
Past Perfect | All the questions had Bee BOMDOC GhLTH 0GCY K
Passive been discussed when P T ODEY A

HBI, KOTJA BbI IIPHUIIITH.

you came.

Future Per- | All the materials

Bce marepuasst Oy Ay T MPHBC-
JCHBI B OPSAOK, KOTJAA BB
OPUEICTE.

fect Passive will have been put in
order when you

come.

Ckazvemoe, BBIPQKCHHOC IJIArOJIOM B CTPAJaTCIBHOM 3aJI0Te,
MEPEBOIUTCS:

1. couetanumem rimaroia «ObITh» B HyxHOH (opme (kpome
HACTOSIIETO BPEMEHH) ¢ KpaTKOH (hOPMOH MPUUACTHS CTPAAATSIBHOTO
3anora.

The plan is completed in time.
The plan was completed in time.  IlnaH ObLT BHIIIOJHCH BOBPEMSI.
The plan will be completed in Ilnan GyneT BHIIOTHEH BOBPEMSL.
time.

Il1aH BeIIOIHEH BOBpPCMA.

2. raroyioM, OKAaHYHBAIOIUMCS HA -Ch, -CSI:
The device is easily switched on. YCcTpOWCTBO NETKO BKJIIOYAETCS.
3. HeOMpEACICHHO-THIHON (POpMOIi rnaroia B ACHCTBUTSIBHOM
3a7I0T¢ B 3 JI.MH. 4.
Our students were given a new Hamum cTyneHTaM naad HOBBIH

fest. TCCT.
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4. muunoi (opmoll riarosa B ACHCTBUTEIBHOM 3ajore (mpu
HAJWYUH JOMOJIHCHHUS ¢ MPSAIOroM by), mpHYeM JOMOJTHCHUE YacTO
MICPESBOAUTCS TIOIJICKALIAM:

Iwas helped by my friend. Moii 1pyr moMor MHE.
Ioanexaimee co CKa3yeMbIM B CTPAJATECTIBHOM 3aJI0TE, IEPEBOIAUTCSL:

1. CYIIECTBUTEIBPHBIM WK MECTOUMCHHEM B MMCHUTCIBHOM HITH
BUHHUTC/IBHOM MAJCHKE.

The worker was sent to the Pabouuii ObLT MOCIAH K IJIaBHO-
head engineer. my umxkeHepy. WM PaGouero
MOCJIAIH K TJIABHOMY HHIKCHEDY.

2. CYIIECTBUTCIbHBIM (MCCTOMMCHHEM) B JAaTCABHOM MAICHKES
(mocne ckazyeMoro CTOUT MPSIMOE JOMOTHCHHE).

He was sent all the necessary Emy ortmpasunmn Bce HEoOX0aH-
equipment. MO€ 000PYAOBaHHE.

3. eclii B aHTVIMKMCKOM OPCTOKCHUH MOCIIE CKA3yCMOTO B CTpa-
JATCIbHOM 3aJI0T¢ CTOMT MPEIJIOT, TO HEPEBOA TAKOTO MPEATIOKCHUS
CIIEAYET HAYMHATD € MPEATIOra, OTHOCAIIEIOCS K TOANCKAIIEMY, a CKa-
3yeMOE TICPEBOAUTCS HEOMPEICICHHO-THYHOM (hopMoii riaroa.

A taxi was sent for. 3a Takcu nocnanm.

OcobeHHOCTH TIEPEBOIA CTPAJATEILHOTO [IIArona

B anrnmiickom g3bIke UMEETCS PSA TJIArOJIOB, KOTOPBIC TPEOVIOT
MPSMOTO JOTIOTHEHHMS, T.C. SBILIIOTCS MEPEXOTHBIMHU, B TO K& BPeMs
COOTBETCTBYIOIINC TJIATONBI B PYCCKOM SI3BIKC SIBISIFOTCS HEMEPEXOX-
HeiMU. Hanpumep, fo follow — cnenosars (3a). Takue raaronst B Gopme
CTPAfATEIBFHOTO 3a70ra OOBIMHO MEPEBOAATCH HA PYCCKHH S3BIK INIa-
roNaMd B JCHCTBHTCIBHOM 3alOT€, MPHYEM NEPEBOA, KaK MPaBHIIO,
HAJ0 HAYMHATh C MPEIOTa.

The conference was at- Ha xoH(pepeHIMH OPHUCYTCTBOBAJIO

tended by many foreign MHOTO 3apyOCIKHBIX VICHBIX.
scientists.
[Tocne panma rnaromnos (Hampumep, fo listen fo, to wait for) ot-
HOCAIIHICS K HUM TPEJJIOr HE TICPEBOAMUTCSL.
The lecturer was attentively listened to. JlexTopa BHUMaTENBEHO
CJTYLLIAJIH.
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Unit 3

Modal verbs and equivalents
MO,Z[a.]'lb HbI€ I'J1aroJibl 1 5GKBHBAJICHTbI

I'naronst can (could), may (might), must (have to, be tg),
should, need oTHOCATCS K TPYINE TAK HA3BIBACMBIX MOJANBHBIX IJa-
ronos. MoJansHbIe I7aronbl HE YIOTPEONSIOTCS CAMOCTOATENBHO, a
TOJBKO B COUYCTAHHU ¢ HHQHUHHUTHBOM CMBICIOBOTO Tnaroia. OxHu 00o-
3HAYAIOT BO3MOXKHOCTh, CIIOCOOHOCTH, BEPOSTHOCTh, HEOOXOAHMOCTb
COBCPLICHHS ACUCTBHS, BRIPAXKCHHOTO CMBICIIOBBIM INIATOJIOM.

MonanbHbIE T1aroiasl HMCIOT Pl OTIHYHUTEIBHBIX OCOOCH-
HOCTCHU:

e He nveror okOHYaHUA —S B 3-M JIHMIE €AMHCTBEHHOTO UHCIA
HACTOSILIECTO BPEMCHHU.

e He nmeroT Henmuabix Gopm (MHGHHNUTHEA, TEPYHIAUS U TPH-
YaCTHA).

e He ynorpeGnsroTes Kak OTASIbHBIN YWICH MPEITOKCHHS.

e BonpocurenpHas U oTpHuartenbHas GOPMbI MOJANBHEIX IMIa-
royioB 00pa3yoTcs 0e3 BCIIOMOTATEIEHOTO IIAr0a.

e He mmeror dopmbl npomenmero BpeMeHu. B cinyuae Heo6-

XOJUMOCTH BMECTO OTCYTCTBYHOIIMX (DOPM HCMOJIB3YIOTCS 3KBHUBA-
JIEHThI MOJQJIBHBIX IJIaroJioB.

BumecTo HeaOCTAOIIMX HEMUYHBIX U AHATUTHICCKUX (hopm Mo-
JANBHBIX TJAroJiOB KCIOIB3YIOT HX OJKBHBAICHTH. have to, be to
(must), be able to (can), be allowed to, be permitted to (may).

Can
Can o3HauactT Mo4b, 001A0AMb YMCHEEHHOU WU uUUUECKOl
CROCOBHOCMBIO.
He can do this work. OHn moxkeT caenars 31y padoty.
Can you do it? Br1 mozkeTe 310 cnenats?
I cannot (can’t) swim. 51 He ymero miaBath
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DKBUBAJIEHTOM IJIaroJia can sBJsIEeTCs couetanue fo be able ¢
MH(UHATHBOM CMBICJIOBOTO TJ1aroja ¢ YacTHLCH f0 W UCIIOJIb3yeTCs
JUISE CO3TaHUS HEAOCTAINUX (hopM.

He is able to speak English. OH MOKET TOBOPHTS MO-
AHTTIUACKHU.

Will you be able to do it? Bur cmoxeTe 310 caenats?

I am not able to swim. 4 e ymero miaBaTh.

Can 03HAYACT TCOPETHUCCKYIO BO3MOXKHOCTD, a could cnabyro Be-
POATHOCTE TOroO, uTo cobObiTHE Tponsouner. Can’t, couldn’t oznavact
VBEPEHHOCTD B TOM, UTO COOBITHE HE MPOU30HIET I HE IPOHU3OIILIO.

Some sounds cannot be detect- HexoTopbie 3BYKH HesIb3sl pacro-

ed by the human ear. 3HATP YEIOBEUCCKUM YXOM.

He has made a mistake! It Oun caeman ommOky! He moxer

couldn’t be true. ObITH, YTOOBI 3TO OBLIO MPABIOH.
May

May o3HauacT pa3peIICHUE U BOBMOKHOCTD UTO-THOO CACTIATh U
uMeeT GopMy MPOLICAINETO BPEMEHHU might.
You may do it fomorrow. Bpl MokeTe caenars 310 3aBTPA.
May I come in? MozkH0 MHE BoHTH?
You may not stay here. 31ech HeJib3e (HE pa3peLlcHo) OCTaBaThCSL.

May, may not o3HauaeT BeposTHOCTh (Okoyio 50%) TOro, UTO
coOBITHE MPON30UAEeT UK He npowusoiizeT. Might, mightn’t o3HauaeT
¢1a0yI0 BEPOSITHOCTh TOTO, UTO COOBITHE MPOU30HACT.

They may be in the laboratory. ~ OHH, BO3MOIKHO, B Ta0OPATOPHH.
They might be in the laboratory. MaJsioBeposiTHO, UTO OHH B Ja-
Ooparopu.

DJKBHUBAJICHTOM IJ1aroja may sSBiseTcsa couctanue to be allowed
¢ HHQUHUTHBOM CMBICTIOBOTO IJIaroja ¢ YacTULCH to M HCIIONb3yeTCs
JUTSL CO30AHUS HEJOCTAOIUX (OPM.

You are allowed to come later. BaM MOKHO NIPHXOUTH TTO3XKE.

Will he be allowed to stay here?  Emy MOKHO OyICT 346Ch OCTATHCS !

It was not allowed to stay here. 3nech Hemb3d (HE pa3pelueHo) Obl-
710 OCTaBaThCSL.
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Must

I'maron must o3HavacT HEOOXOAMMOCTh, MOPAIBHYHD OOs3aH-
HOCTBb M TICPEBOIUTCS KAK OOJIHCEH, HYHCHO, HaOo. I naron must umeet
TOJIBKO OHY (POPMY HACTOSIIETO BPEMCHHU!

He must do it himself. OH noaKeH caenaTh 3TO CaM.
Must he do it? On noJken (06s13aH) aenare 5107
You mustn’t do it! JTOro HeJib3s (3ampeleHo) aenats!

I'maron must nmeet aBa skBHUBaNCHTA: f0 have (Oondicen 6 cuny
obcmoamenvcme) u to be (Oonacen 6 cuny docosopenHocmu, no nid-
#Hy), IOCTIC KOTOPBIX UIACT HHPHHUTHUB C HACTHLICH to:

He had to do it himself. ~ OH moJxeH (BBIHYXKACH) OBUT CIENATh

3TO caMm.

Does he have to do it? Own nosikeH (00s13aH) gemarTh 3107

You don’t have to do it/  Tul He 00s13aH PTOTO AEHaTh!

He is to do it himself. On nmosxeH (NO IMJIAHY) CACNATH 3TO
cam.

Was he to do it? On gosnkeH ObuT (MO IUIAHY) CACIATH
310?

Need
Need Moxer ynoTpebnaThCs Kak B KaYeCTBE MOJAITBHOTO IUia-
roNa, Tak U MpaBUIbHOrO rarona. Kak MoxaneHed riaron need mve-
€T TONBKO OAHY (OPMY U yHOTPEOIACTCS B OTPHLATEIBHBIX MPEATO-
KCHHSIX
He needn’t come here.  Emy He Hy»KHO (HET HEOOXOIUMOCTH)
MPHUXOANUTE CIOJA.

Should

Should B xauecTBe MOJANBHOTO TAroja yHOOTPEOSICTCS AJIs
BBIPAKCHHUS JKCIATCIPHOCTH BBIMOTHCHHS ACHCTBUS, AACT PEKOMCHIA-
o wim coBeT. Ha should nepesoautcs kak credyem, dondcen, 00s-

3aH:
You should do it. Bawm caenyer (00s3aH) caenare 310.
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Modal Verbs and their equivalents with Passive Infinitive

Bce MoaanbHbIC r1arosl ¥ UX 3KBHBAJICHTBI MOTYT HUCIONbB30-

BaThCAd B MACCHUBHBIX KOHCTPYKLHAX ¢ WHPHUHUTHBOM rinarona to be
0c3 YacTHIE! f0 ¥ NPUYACTHEM MPOLICAIICTO BPEMEHH CMBICIOBOTO
IJIarona.

It must be done on time.  JT0 A0JKHO ObITH CACIAHO BOBPEMSIL.

May it be done later? ITO MOXKHO CACIATEH TO3XKE?

The experiment couldn’t IJKCIIEPUMCHT He CMOIJIU IPOBCCTH.

be carried out.

Children shouldn’t be JleTsam He cyieayer pa3pemaTb UTpaTh

allowed to play in the wnaymmue.

street.

Bonpocot na nosmopenue k Mooy 1:
1. Ckonvro apynn epemén umeem enaeon 6 OeliCmeumensHoM 3d-
JI02€e 8 AHEIUHCKOM A3bIKe?
2. Koeoaynompebnsiomes, kax o0pasyiomes u kax nepesoosmes
Ha'pycekuil A3vik @pemena epynnel Indefinite?
3. Koeoaynompednawomes, kax 00pa3yiomes u Kax nepeeooimces
Hapycekuil a3vik apemena epynnel Continuous?
4. Koeoaynompednawomes, kax 00pa3yiomes u Kax nepeeooimces
HA'pyCceKuil A3vik @pemena 2pynnel Perfect?
5. Kax obpasyemcsa, koeda ynompebisemcs 1 Kax nepesooumcs
Hapycexuit popma Future-in-the Past?
6. Kax obpazyemca cmpadamenvHulii 3an02? Ymo on evipascaem?
7. Bpemena rxaxoii epynnel He WNOmMpeOasomes 6 cmpaoamenv-
HOM 3a102e?
8. Kax nepeeooumcs Ha 'pYcCkuii S3vIK  2NA20N-CKAIYeMOe 6
CmMpaodamenbHoOM 3a102e?
9. Kax nepesodumcsa Ha 'pyccruii A3vlk noouexcauee 8 npeoio-
HCEHUU CO CKAIYeMBIM 8 CIMPAOAmMenbHOM 3a102e7
10. Kax nepeeooumcs Ha 'pycckuii a3vik NPeOioNCeHue cO CKaiye-
MbIM 68 CIPAOGMENBbHOM 34102e, 3d KOmopuim credyem npednoz? C
uem amom npeonoz coomnocumea? C ue2o HA00 HAYUHAMDb NEpPeeoo?
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11, Kax nepeeooamca Ha'pycckuii a3vix 2iaeonvl mund to follow u m.o.
u enazonvl mund to listen to, to wdit for 6 cmpaodamenvHoM 3a102e?

12, Ymo evipadicarom mooanvHble 21a20bl?

13. Kaxue enazonvt OmHOCIMCS K MOOQILHBIM?

14. Kakue 3nauenus nepedaem enazon can (could) e couemanuu ¢
Active Indafinite Infinitive, ¢ Passive Indafinite Infinitive?

15. Kaxoe couemanue ucnonv3yemcs 6 Kadecmee IKEUSATEHMC
enazona can?

16. Kaxue snauenus nepedaem cnazon may (might) e covemanuu ¢
Active Indafinite Infinitive, ¢ Passive Indafinite Infinitive?

17. Kaxoe couemanue ucnonv3yemcs 6 Kadecmee IKEUSAIeHMd
enazona may?

18. Kakue 3nauenus nepedaem enazon must 6 covemanuu ¢ Active
Indefinite Infinitive, ¢ Passive Indefinite Infinitive?

19. Kaxue cowemanus ucnonv3yemcs @ Kadecmee IKEUBaIeHmd
enazona must? B uem ux-pasiuque?

20. Kaxue 3navenus nepedaem enazon should e covemanuu ¢ Ac-
tive Indafinite Infinitive, ¢ Passive Indafinite Infinitive?

21. Umo evipadxcaem znazcon need ¢ covemanuu ¢ Active and. Pas-
sive Indafinite Infinitive?

Unit 4

Participle 1
Ipuuactne 1

Ipuyactue — 310 HenuuHas GopMa riaroia, COBMEIIAOMAS B

ceOe CBOMCTBA IM1aroa, MpHUaraTteIbHOro U Hapeuns. B coBpeMenHOM

AHTTTHACKOM SI3bIKC UMCIOTCS aBa mpudactus: rnpuuactue | (Participle
I) u npuuacrue 11 (Participle II).

Participle I oGpazyercs ot undunnTHBa (O3 YacTULRI tO) C MO-

Mouipio mpudasneHus cyhdurca —ing: fo sit — sitting, to read — read-

ing u t.a. Perfect Participle oGpasyercs u3 BCIOMOraTeIsHOTO Iarojia
have B Qopme Participle I (having) u Participle Il (tpetseii dopmer
raarona): having sat, having done.
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Participle I umeer npoctyro u cnoxabic (HOPMBI B ACHCTBUTE b~
HOM H NTACCHBHOM 3aJI0Tax.

Participle I Indefinite (Active u Passive) BbipaxkacT ACHCTBHEC
OJHOBPEMCHHOE ¢ ACUCTBHEM riarona-ckazyemoro. Hamprvep:

He spent all his spare time in On mnpoeoaun Bce CcBOOOIHOE
his workshop studving electri- BpeMs B CBOEH MacTEpPCKOH, U3V-
cal phenomena. Y2l NMEKTPHIECKUE SBICHUS.

Participle I Perfect (Active u Passive) BoIpazkacT ACHCTBHE,
MPEAIICCTBOBABIICE ACHCTBHIO cKazyemoro. Hampumep:

Having been. made care- Tax  xaK_ QueIT.  QRLL_ BHIQIHCH
lessly, the  experiment HEOPEIKHO, OH oKazaica Occmomnes-
proved useless. HBIM.

@®yuxuun Participle I B npeasniokenun

Participle I MoxeT BRIONAHATE B PEANOKEHUN (DYHKIMK onpe-
geneHus U oOcrosrenberBa. Participle I BMecTe ¢ oTHOCAmMMHCH K
HEMY CTOBaMH (JIOTOJTHCHUEM H 0OCTOSTEIbCTBOM) 00pa3yeT Ompeac-
JUTEBHBIA MM 0OCTOATEILCTBCHHBIN HpuuacTHeIE obopot. Takoi
000pOT paccMaTPUBACTCS KaK OJVH YICH NPEATOKCHU.

Onpenenenne. B dyukuun ompenencnus Participle I moxer
cTosath 1) mepea wiu 2) mocie OnpeaesieMoro ClioBa.

1. llepen onpenenseMbIM CTOBOM

He oiled the moying parts of OH TIAaTenmpHO cMa3an JBHKY:-
the machine carefully. IOUECS JACTH MAIIHHBL.

Ha pycckmii s3eik Participle I Indefinite Active mepeBoaurcs
MPUYacTHEM JCHCTBUTCIBHOTO 3aJ70Ta HACTOSINETO BPEMEHH C OKOH-
YaHHEM Ha -W{Ull, a TaKKE MNPUYACTHEM MPOLICAIICIO BPEMCHH C
OKOHYAHHEM Ha -GU{UIl, CCITA CKA3yEMOC CTOHUT B MPOLICALICM BpEMe-
HH: asking — a) CPAIINBAIOIINH, §) CIIPAIINBABIINH.

2. llocne onpeaensieMoro ciosa

IMocie ompeaenasieMoro ¢iaoBa OOBIMHO YIOTPEOISCTCS OMpe-
JCITUTCIbHBIA NPUYACTHBIA 000OPOT, KOTOPBIH MEPEBOJUTCSA HA Pyc-

CKHH SI3BIK OpUIacTHbIM O60pOTOM WU IPUAATOTHBIM OIIPCACIUTCIIb-
HbIM npeanoxeHueM. Hanpumvep:
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The engineer examining the Hmnxenep, ocvaTtpuparQmui (xo-
new machine works at this TOPBHIA OCMAaTPHBACT) HOBYIO Ma-

plant. IUHY, padoTaeT HA TOM 3aBOJC.

Participle I Indefinite Passive mepeBoaurcs mpuuacTuem crtpa-
JATCIBHOTO 3a/7I0Ta ¢ OKOHYAHUEM Ha -Mblil, -uguiics:. being used — a)
MPUMEHSICMBIN, ) TPAMCHSFOLIANCS.

Along with carbon all steels Hapsoy ¢ yraepozom, BCE HpH-

being used (which are being MCHACMEIE  cTamu  (KOTOPBIC
used) contain other impuri- MPUMCHSIFOTCSL CEHYac) COACPIKAT
ties. JPYTHE IPUMECH.

OGcroaTenbcrBo. B QyHKkImH 0o6cTOATENBCTBA MOTYT YIIO-
TpebmsaThes Bee Gopmsl Participle 1. B atoit ¢dyHkImu npuuactue umu
MPUYACTHBIH 00OPOT MOMKET CTOATh KaK B Hayalne, Tak M B KOHIE
npeamoxxeans. Hanpumep:

Continuing the exploration of Ilponomkas MCCICAQOBAHUC KQC-

space Russian scientists have MQCa, pyCCKUe YUEHBIE 3alyCTH-

launched a lot of space ships. I MHOMECTBO KOCMHYECKHX
KOpabIeH.

He spent the whole day pre- OHn nmpoBen BeCh JCHb, [QTOBIChH

paring for his exams. K DK3aMCHY.,

B ¢yukmum obcroarensctra Participle I Indefinite Active coort-
BETCTBYET PYCCKOMY ICCHPHYACTHIO HA -a(ch) WM -f(chb), a MHOTIA
MPUAATOTHOMY TIPCAI0KCHI0. Hampumep:

Comparing. . these _two. _ md- CpaBHUBAA _3TU _JIBC MALIMHEL

chines, we may observe that (ecau MBI CpaBHUM 3TH OBE Ma-

they are very different in de- LIMHBI), MBI MOXKEM 3aMCTHTB,

sign. 9TO OHH OYCHb PAa3Iu4YHBI IO
KOHCTPYKIHH.

Participle I Indefinite Passive caenyer mepeBoanTs IpuaaToU-
HBIM TIpeuioskeHneM. Hanprmvep:

Being repaired recently, the Tak_ xak_ HHCTPYMEHT DEMOHTH-
fool was in good condition. POBaJICA HEIABHQ, OH OBLT B XO-
POLIEM COCTOSIHHH.
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Participle I Perfect Active MoxkeT mepeBOANTRCS JeenpHIACTH-
CM COBCPUICHHOI'O BUAA Ha -6 U -4 WIN NPUAATOTHBIM IPC ATTOKCHUCM.
Hamprvep:

Having worked as_an._elec- IIpopadotas (Tak kak OH mpopa-
tricign._ for. many. years, he fotan) HICKTPUKOM.. B. TCUCHUHS
knew his speciality very well. MHOI'MX_JIET, OH 3HAJ CBOIO CIIC-

MUAJTBbHOCTD OYCHb XOPOIIO.

Participle I Perfect Passive B dyHKImE 00CTOSTEIHCTBA TIEPE-
BOJUTCSA, KaK TIPABUIIO, MPHUIATOUHBIM MPpeaIokeHueM. Hampumep:
Having been_used for_a Tax_Kax HMHCTPYMCHTOM IIOJb3QOBA-

long time, the instrument JUChk. JIUTCIBEHOC BPCMA, OH Ha-
partly lost its former effi- CTUYHO YTPaTHI CBOIO IIPEXKHIOIO

ciency. 3 HeKTHBHOCTD.

Koraa Participle I BeimonusaeT ¢pyHKIHI0O 00CTOATENBCTBA BpE-
MEHHU, TICPEJ HUM MOTYT CTOSITh COIO3bI When (koeoa), while (koz2oa, 6
mo epems xax). Coueranue Participle I ¢ aTumu corozamu nepeBoanT-
¢ mbo JeenpuyuacTHeM, THOO OOCTOSATCIBCTBEHHBIM MPUAATOYHBIM
MPEATOKCHUEM, HAYHHAIOIIAMCS C COI3a «KOTAa» WU «B TO BPEMS
Kak», THOO CYIIECTBUTCIBHBIM C MPEIIOroM «Ipr». Hampumep:
While reading he used fo Yurag (xorma oH 4YWTAN, OPH UTE-

make noftes. HHH), OH OOBIYHO JEJIAT 3AMCTKH.

While_translating a_scien- Ileperoas Hayunywoo crareo (Ko-
lific_article, he met with raa oH nepeBodwt crareio.../ [pu
many difficulties. MEPEBOJE CTATHH...), OH BCTPECTHII-

Cs1 C MHOTHMH TPYAHOCTSIMH.
When_measuring the _voll- Wamepss nanpspxeaue, (Koraa mer
gge we use a voltmeter. mmepsiem.. /IIpu  u3mepeHuu...)

MBI UCIIOJIB3YCM BOJIBTMCTP.

Participle I Indefinite Active Taike BXOAUT B COCTAB BPEMEH
Continuous, Perfect Continuous u BMecTe ¢ riaroioMm fo be oOpasyer
MPOCTOE TIIaroisHoe ckazyemoe. Hampuvep:

He is working at the problems Cetiuac oH paboTtaeT HaJ BOIPO-
of electricity now. CaMH JJIEKTPHUIECTBA.
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Unit 5

Participle 11
IIpuuacrue I1

Participle Il mpaBuibHEIX rnaronos odpasyeTcs myTeM npuOas-
JeHus K raarony B dopme nnduauTHBA cyddrkca -ed (unu -d, ecau
[JIArON OKAHYHBACTCS HA KHEMOEY €):

discuss + ed — discussed

use + d— used

Participle Il HempaBuIbHBIX T1aro0B 00PA3yETC MyTEM H3ME-
HCHHS KOPHEBOH INIACHOM WM APYTHMH CIIOCOOAMH, KOTOPBIE MOXKHO
HAUTH B 1r000H TaONMHIE HECIPABUIBHBIX TJIAr0JIOB!

speak — spoken begin — begun
take — taken put — put

Participle II umeer tomsko omuy dopmy. Participle Il mepe-
XOJHBIX IJIATOJIOB COOTBETCTBYET PYCCKOMY NMPHYACTHIO CTPAIATCNb-
HOTO 3an0ra. Hampumep:

The text tramslgted yesterday  TekcT, NEpeBEACHHBIN BuUepa,
was very difficult. OYCHb TPYACH.

@ynxuun npuyacrus 11 B npeanoxxkennn

Onpenenenne. B stoii pyukun nprvacrue 1 ymorpebnserces
b0 Tepen ONpeAcisieMbIM CIOBOM (clieBa OT HEro), JuOo mocne
(cmpaBa). B mocrieaHem ciyuae, €CiM HET OTHOCSIIUXCS K HEMY CJIOB,
MPU MEPEBOJC MPUYIACTHE MEPEHOCUTCA BIeBo. Ha pycckuil s3bik npu-
yactue Il oOBYHO MEpeBOIUTCS MPUYACTHEM CTPAJATCIBHOTO 3a5I0Ta
Ha —Mblil, —U{Uiicsl, —HHbI, —Mblil, —6UIUTICSA.

The equipment used in our QGopyaoBaHHE, TPUMEHIEMOS
shop is similar fo that demon- (KOTOpPOE MPHUMCHICTCA) B HALIEM
strated at the exhibition. nexe, moao0HO 000PYA0BAHUIO,

JCMOHCTPHUNPYCMOMY Ha BBICTABKC.
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Wuoraa B npexnoxkenun Participle 11 B ¢pyHkuum ompeae-
JCHUSI CTOUT IMOCJE OMPEACIICMOro ClIoBa U ymnoTpedsieTcs 0e3
OTHOCSIUXCS K HEMY ¢j10B. B 3toMm ciayuae Participle 11 npu nepe-
BOJC HA PYCCKHH SA3BIK CICAYET CTABUTH MEPEH OMPEACIICMBIM
cmoeoMm. Hampumep:

The equipment fested requires HCTBITRIBAGMOS 00opyJoBaHHE
further improvement. TpeOyeT JambHEUIIEro  VCOBEP-
LICHCTBOBAHHSL.

OocrositenncTBo. B Qyakimu obcrostenscrsa Participle 11
MOJKET CTOATh KaK B Hayane, Tak W B KOHIE mpeanoxenus. Ilepen
Participle Il B ¢yHKIUE OOCTOATENBCTBA MOTYT CTOSNTh COIO3BI if
(ecnu), unless (ecau He), when (xo2da), as (kax, k02od, MAax Kax) v ap.

B ¢yaxmmn o6erosrenscra Participle 11 Moxker nepeBoauTbes
00CTOATEIBCTBCHHBIM NPUAATOYHBIM HPEATOKCHUCM, CYIIECTBUTEIb-
HBIM C TPCAJIOTOM «IpH» WIA CTPAJATCIBHBIM JACCTPUYACTHCM.
Hampumep:

Given the speed and the fime, it Ecayu_JaHBRl CKOPOCTb W BpeMs,
is easy to calculate the distance.  nerko BHIYUCIUTH PACCTOSHHC.

The glass cube breaks into pieces CTEKISHHBIH KyO pacKalbIBacT-
if heated and cooled rapidly. €A Ha MEJKHE KYCKH, &CIIH €TI0

HArPCTh U 6LICT[20 OXJAIUTE.

B cocrase ckazyemoro. Participle Il B couetanuu ¢ rmaroiaom-
CBSI3KOH 00pa3yeT UMCHHOE COCTABHOE CKA3yeMOE; B OTOM CIIy4ac OHO
BBIpAXKaCT COCTOSHHUC U O6LI‘IHO nCPCBOAUTCA KPATKUM CTPAAATCIIb-
HeIM nprdacTaeM. Hamprvep:

Water is heated. Boaa parpera.

Participle 11 Bxogut B cocras BpemeH rpymmsl Perfect u ctpana-
teasHOTO 3aora. Hamprvep:
The text has been published in a  Texcr OBT HANCUATAH B HHO-

foreign scientific journal. CTPaHHOM HAyYHOM JKypHae.
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Unit 6

Participle Constructions
HpuyactHbie 060POTHI

OO6CTOATEIBCTBEHHBI HPHYACTHBIH OOOPOT, KOTOPBIH OTHO-
CHTCS K CYIICCTBUTCIIPHOMY HJIM MECCTOMMCHHUIO B UMCHHUTCIBHOM IIa-
JCXKE, CTOSIIEMY MEPSa MPHYACTHEM, HA3bIBACTCS HE3aBUCHMBIM IPHU-
uacTHbIM 060poTom (the Absolute Participle Construction). Hampumep:

The resistance being very large, the current in the circuit
Tak kak COMPOTHUBICHHUE OBLIO was small.
OYCHb BBICOKUM, TOK B LIETIH OBLI CaObIM.

HezaBucumelii npuyacTHeI 0OOPOT MOMKET CTOSTh KakK B
Hauane, Tak ¥ B KOHIE MpeanoxeHus. Kak mpaBumno, HezaBHCHMBIN
MPUYACTHBIH 00OPOT OTACTACTCA OT OCTATBHOM YaCTH NPEATIONKE-
HU 3amaToil. B takux oboporax MOryT ynorpeOmsaTecs Bce HopMbL
MPUYACTHSL.

Ilpu mepeBoae HE3aBUCHMOTO HPHYACTHOrO 000OpoTa HA pyc-
CKUH SI3BIK CYLICCTBHTEIBHOC B OOIIEM MaJCKE WM MECTOUMCHHE B
MMCHUTCITBHOM MAACKE CTAHOBUTCS MOJJICKALINM, a CTOSIICE 332 HUM
MPUYACTHE — CKA3YCMBIM.

Koraa HezaBucHMBIF NpHYacTHEIH OOOPOT CTOHT B Havaie
OPEAT0KEHH (0 3amITol), OH MEPEBOIUTCS HA PYCCKUH A3BIK 006CTO-
ATEIbCTBCHHBIM NPUAATOYHBIM MPEATTOKCHACM:

a) TPUYHHEL C COIO3AMH «TaK KaK», KIIOCKOIBKYY,

0) BPEMCHH C COKO3AMH «KOTJA», «IOCIE TOTO KaKy,

B)  YCIOBHS C COIO30M «ECIH.
Theproblem being very simple,  everybody understood it at
Tak xax Bompoc ObLIT OUCHB MPO-  OHCe.

CTBIM, BCE MOHSUTH €TO CPasy.

The temperature of a conductor the random motion of the elec-

being raised, trons in the conductor increases.

Korzma remmeparypa mpoBoaHHKA NPOU3BOIBHOE ABIDKCHHE JIIEK-

MOBBIIIACTCSL, TPOHOB B MPOBOAHHUKE YBEIUYIH-
BACTCA.
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Koraa atotr 06opoT crour mocie 3amiaToi, TO €CTh B_KOHIC

OpCATONKCHUA, CI'0 MOXKHO MNCPCBOAUTE CAMOCTOATCIIBHBIM ITPCAJIO-
JKCHHUCM C COIO3aMU «a», «H», ((HpI/I‘IéM», «IIpPU 3TOM» (I/IHOI‘,Z[a npu-

AATOYHBIM IPCAJIOKCHUCM € COKO3aMHU «TaK KaK», <<ecnn>>):

New machines were brought to all of them being in good

the plant, order.

Hosrie mammunel Oplu mpuBe- MpUYeM BCE OHH OBLTH B XO-

3CHEBI HA 3aBOJ, POLIEM COCTOSIHHH.

The car stopped, there being no fuel in the
tank.

MairiHa 0CTaHOBHIIACH, TaK Kak B Oake He OBLIO TO-
prouero.

HezaBucumbiii npudacTHbi 000POT MOKET BBOAMUTHCS IMPEIIO-

TOM with:
The nucleus of an ordinary hy- SAnpo obGBYHOrO aroma BOAOPO-
drogen atom consists of one'pro- [a COCTOMT U3 OJHOTO MPOTOHA,

ton,

with one electron moving a BOKPYT HETO JIBIJKETCH OAWH

round it. SJICKTPOH.

Bonpocot na nosmopenue k Mooy 2:

1.
2.

Kax obpasyemcsa Participle 1?7

Kaxue @ynrxyuu evinonnsem 6 npednoxcenuu Participle I In-
definite (Active u Passive)?

Kaxue ¢ynryuu evinonuaem 6 npeonoxcenun Participle I Per-
“fect?

Kax nepesooamcsa Participle I (Active u Passive) u Participle [
Perfect (Active u Passive) 6 ¢hynxyuu onpedenenus?

Kax nepesooamcsa Participle I (Active u Passive) u Participle [
Perfect (Active u Passive) 6 ¢hynxyuu obcmoamenvcmea?

Kax obpasyemca Participle 11?7

Kaxue ¢pynryuu einonnsem ¢ npednroxcenuu Participle 117
Kax nepesooumca Participle 1l ¢ ¢hynxyuax onpedenenus u
obcmosamenvcmea?

Kaxoit obopom Hasvigaemcss He3018UCUMBIM  NPUHACHIHBIM
obopomom?
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10. Kax obpasyemcsa nesagucumbli npuuacmuuiii obopom. Ymo
AGAAEMCSL €20 NOOTCHCAUUM?

11. B kaxom nadesrce ynompebiiaemes cyuecmeumensbHoe uin me-
CHOUMEHUE, BLICHIYNAIOWEe 6 'DOTU NOONCIHCAUE2O He3AGUCH -
MO20 npUHAcmHO20 obopoma?

12. Kaxoe npunacmue Modicem 6uInoIHAMb \POb CKAZYEMO20 8 He-
3A6UCUMOM NpUYACmMHOM 060pome?

13. Kakoe mecmo modcem 3aHUMAMb HE3AGUCUMBII NPUHACHIH bl
060pom 6 npednoxHceHuu?

14. Kax nepeeooumcs He3a8UCUMbLI NPUYACMHBIN 000pOM, CMO-
AUl 8 HaUIe NPeONONHCEHIUS, 8 KOHYE NPEONOHCEHUL?

Unit 7

Gerund: Forms and Functions. Verbal Noun
I'epynauii: @opmbl u pyskinu. OTriarojbHoe CyLIeCTBUTEIbHOE

I'epynnuii. ®opmbl 1 PpyHKITUH

I'epynamit — sto menmmunas ¢opma riarona, obGnazaromas
CBOMCTBAMH CYINCCTBHTEABHOrO M riarona. lepyHamii oGo3nauact
JCHCTBHC, PEACTABIIS €I0 KaKk HA3BAHHE MPOLIECCa.

[TonoGHo rnarony repynaunii umeer BpeMmeHHbIC (Indefinite n
Perfect) u 3amoroseie (Active u Passive) dopmsl.

Active Passive
Indefinite V+-ing being + V3
OonoepemenrHocmp Heating being heated
Perfect having + V3 having been + V3
Ilpecuecmeosanue having heated having been heated

OrpunarenpHas dopMa repyHaust 00pa3yeTcs IMPH MOMOIIH
YaCTHLBI 70! (CTABUTCS NIEPE/ TCPYHAUCM):

Not lying is the best thing fo do. — He Bpate — camoe myuriee,
YTO MOKHO CACTIATE.
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q)yHKI.lI/II/I repyHaud B IpeajiozKEHUHU

B mpennoxkeHun repyHIHH MOKET OBITh MOAICIKAIIHM, Ya-
CTBIO CKAa3yeMOTO, HOMOJHEHHEM (IPAMOE M MPeJI0KHOE), Ompeaee-

HHEM, OOCTOATEIbCTBOM.

@OyHKOus
B IIPECJIOKCHUH

IIpumeps1

Mepesoa

Tognexammee

Splitting the atom
is a difficult task.

Pacugenienue  atroma  SIBISCTCH
TpymHOM 3amauch/ Pacugenumv
aToM — TPyOHAA 3a4a4a.

(MH(UHUTHB, CYIIECTBUTENHHOE).

Yacrs ckazye-
MOTO

The main task. is
switching off the
system in time.

I'maBHasg 3amaga — ewirmrouums
CI/ICTeMy BOBpeM}I / 8bIKTIIOYEHUEe
CUCTCMBIL BOBpeM}I.

(MH(UHUTHB, CYIIECTBUTENHHOE).

IIpsamoe monon-
HCHHE

The equipment
allows increasing
the temperature.

O0opyaoBaHHC TO3BOJIACT 1O8bl-
cums TeMIeparypy / AOMYCKaeT
nosgbvluteHue TEMIICPaTy pbl.
(MH)UHUTHB, CYIIECTBUTENHHOE)

The students suc-

CryaeHTaM yAAmoCh npomecni-
'posamb 3Ty XUMHYCCKYIO PEak-

Kocsennoe . . oo / CTygeHTsI JOOHMIHCH
(MpeLTOKHOE) ceeded. in testing crexa ol
T _ _ nexa ¢ mMmecmuposanuy 3Tol
P this chemical re- Y . P
JOTIOTHCHHE action XHMHYICCKOH PCAKIHUH.
’ (MH()HHUTHB, CYMICCTBUTCIBHOC
C MPEAIOroM)
MHorue TBEpIsie BemecTsa 00-
. JaJar0T CHOCOOHOCTBIO abcop-
OmnpeneneHue Many solids P
buposamv Tasel (abcopbuposa-
(0OBIMHO C have the power .
) HUs TA30B) HA CBOCH MOBEPXHO-
MIPEATIOTOM of, of,absorbing orn
Jfor mocxe cyme- | gases on their )
(CYIIECTBUTEIBHOE B POJHUTEIB-
CTBHTCIIEHOTO) surfaces.

HOM IIAJCKE, I/IH(I)I/IHI/ITI/IB, cyme-
CTBHTEIIBHOE C MPEAIOTOM)
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OocrosaTenscTBO | The operator ex- | OmepaTtop OCMOTPEI MAIIHHY
(Bcerma mocne | amined the ma- | 0€3 ymenvutenus (He ymeHvuias)
NPENJIOToB: in — | chine without | €€ CKOPOCTH.

npu, B TO BpeMsl | diminishing  ifs | (CYIICCTBHTCIBHOC C MPCAJIOTOM,
Kak, on (upon) — | speed. JECTIPHIACTHE HECOBEPHICHHOTO
mo, moche, affer MM COBEPIICHHOTO BUJA)

— mociue, before

— mepen, by —

TBOPHT. ALK,

instead of —

BMECTO TOTO

uro-0bL, for —

JUIAL

CrnoxHeie GOpMBI FepyHIUS — NACCHBHBIA U MEP(EKTHEIN re-
PYHAMN HEPEBOAATCS, KaK MPABUIO, MPUAATOYHBIM MPEITOKCHUCM.

Verbal Noun
OTraaropHoOE CyLIECTBHUTENbHOE

V +-ing

Verbal Noun (orraaronsroe cyiiecrsurensaoe, OC) — 310 cy-
LICCTBUTEIBHOE, KOTOPOE 00PAa30BaHO OT IJaroia MmyTeM NpUOaBICHUS
K OCHOBE IJ1aroJa -ing.

Ilo dopme Takoe OTIIArOIBHOE CYIIECTBUTENBHOE COBMANACT C
repvaaueM (Indefinite Active) M mpuvyacTHEM HACTOAIIECTO BPEMEHH
(Indefinite Active), HO B OTIIMYKME OT TCPYHIAUS U MPUYIACTHS OTIJIA-
TOJIBHOE CYIIECTBUTEIBHOC HE NMEET NPU3HAKOB TJ1aroa.

OTrnaronpHOE CYIIECTBUTCIBHOC BHIMIOTHICT BCE (DYHKLUH,
MPUCYIIHE OOBIMHOMY CYINCCTBUTCIBHOMY .

Ipuszaakn IIpumepsi

1. Hepea OC wmoxer crosate The meeting starts at 10.
apTUKIb HIH YKAa3aTeIbHOC
MECTOHMMCHHE

2. OC wmoxer umetre Qopmy A/l these regairingg are useless.
MHOKECTBCHHOTO YHCIA
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3. Tlocne OC

TOJIBKO KOCBCHHOC J0IIOJ-

HCHHE C MPEI0roM of
4. OC

IIPpHUIAaraT¢ JIbHbIM

MOXET CTOATH

MOJKCT OIpCACTIATBCA

The constructing of the tool
didn’t take long.

Heat engineering is of great im-
portance in the modern world.
They were very upset about the
cancelled meeting.

OCHOBHBIE OTJIHYHS MERAY IE€pyYHAHEM H OTIrJIaroJibHbIM

CYLIECTBUTECJIb HBIM !

T'epynuii

OTriaroJibHOE CYIEeCTBHTEIBLHOE

Brmonnaser QyHKunN:

1) Tomnexamee,

2) YacTb COCTaBHOTO MMEHHO-
TO CKa3yeMOTO,

3) HomojHEHUE,

4) Ompeaenenue,

5) OOGCTOATCITBCTBO.

Brmonnser QyHKIMH:

1) moanesxaree,

2) 4acTb COCTABHOTO HMMEHHOIO CKaj3y-
€MOTO,

3) JOTOHCHHE.

He wmosxer ymorpebisiThesa ¢
OIPEACIUTEILIMHA (apTuKiIH,
YKa3areIbHbIC MECTOUMEHHS)

MoskeT ymoTpeOIsIThCsa C OIpEcIImTe-
IaMH (APTHKIH, YKA3aTCIbHBIE MECTO-
HMCHHS).

She made a drawing of my house. — OHa
CIeTIaNa YePTEK MOCTO JOMA.

MoskeT ynoTpeOIaTscsa ¢ mpH-
TSOKATCTBHBIMHA - MECTOUMCHHS -
MH (my, his, your) H CyIICCTBH-
TCABHBIMH B TPHTSHKATCIEHOM
maaexe (David’s, teachers’)
TOJBKO €CIH YVHOTPEeOIIeTCs B

COCTABE TIEPYHIUAIBHON KOH-
CTPYKLIWH:

Do you mind my using your
pen? — Byl He BO3paxkaere, ec-
I g BOCIONB3YIOCH BamicH
Ppy4KOH?

MoskeT ymoTpeOmATBCS C TPHTSDKA-
TCIHLHBIMH MCCTOUMCHHAMH (MY, his,
your) M CYHNCCTBUTCIBFHBIMH B TPHTS-
JKaTCIbHOM naacske (David'’s,
teachers’):

teachers’ meeting — COOpaHHUC YUHTCICH
my doings — MOH TIOCTYTIKH.
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T'epynnmit

OTraarojsHoe CYIIECTBUTECIbHOC

He wmMmeer MHOKECTBCHHOTO
qHCIA.

MokeT CTOATP BO MHOKCCTBCHHOM
YHCTIC.
New York City has many high build-
ings. — B Hpro-Mopke MHOTO BBICOKHX
30AHHAMN.

Tlocne repyHAUSI MOXKET CTOSTH
mpaMoe  JomoiHeHme  (0e3
MPEAJIOra).

He received so many letters
that he had given up reading
them. — OH TOJIy4as TAK MHOTO
MACEM, 4YTO IIEPecTal HX M-
TaThb.

[Nocne CynIeCTBHTEIBHOTO MOXKET CTO-
SITh TOJBKO TPEIOKHOE JOTIOTHEHHE C
TMPSATIOTOM Of.

The family attended the reading of her
will. — Ilpn ureHNH €€ 3aBEMIAHUS TPH-
CYTCTBOBAJIH WICHBI CEMBH.

Moer yHoTpeOmaAThCA Cpasy
NOCJIe IPEIOora.

Water expands on heating. —
Boga pacmupsiercsa mpu Harpe-
BaHWH.

Yrorpedasercs mocie mpeanora TOMb-
KO B HCKOTOPBIX CIy4asAX, HANpHUMED,
ecm ynorpednserca Bo MH.Y. Ho vame
MEXAY MPEaIoOrOM H  OTTJIATOJIBHBIM
CYII. YHOTPEOICTCS apTHKIIb.

MoskeT OnmpeaeIaTbCa HApEUH-
eM.

For musicians, regularly prac-
ticing an  instrument s
essential.  —  My3bIkaHTaM
HEOOXO0AMMO PEryJLIPHO MIPaTh
HA HHCTPYMCHTE.

MokeT ONpeaeiAThCA MNPHIATaTeIb-
HBIM.

For musicians, the regular practicing of
an instrument is essential. — My3bIKaH-
TaM HEOOXOJMMBI PETYJLIPHbIC 3aHATHA
HA HHCTPYMCHTE.

Hmeer BpeMEHHBIE M 3AJI0TO-
Beie  (opmbr  (Perfect, Ac-
tive/Passive).

He wunmeer BPEMCHHBIX H 3aJI0TOBBIX
dopm.

B oxHOM 1 TOM ke MpeaIoKEHUH MHOT A MOXKHO YHOTPEOUTD U
TCPYHAWI, U OTTIArONbHOC CYIICCTBUTCIBHOC, HO TIPH 3TOM HYXKHO
TIOMHUTb TPAMMATHYCCKHC PA3IAYHs MEKAY HAUMH. B npuMepax Hinke
MPEACTAaBICHO OXHO U TO k¢ mpeanoxeHue: «lIpeBocxoxHoe Hammca-
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HHE 3CCE NMPHHECIO Nodexay Ha KOHKypce». B mepsom cimywae ymo-
TpeOIECHO OTIIAr0IbHOE CYIIECTBUTEIBHOE, 4 BO BTOPOM — T€PYHIHH.

OTtranaroJsipHoe CylIeCTBUTEIbHOE:

A (ompenemutens) brilliant (mpunararenvbHoe) writing of the
essay (AOTOTMHEHHUE) Won the competition.

I'epynnmii:

Brilliantly (rapeuue) writing the essay (mpsSMoe JOTIOTHECHHUE)
won the competition.

Unit 8

Gerundial Constructions
I'epysauansHbie 000pOTHI

I'epynauanbaeie 000POTE MOKHO Pa3JeinTh HA JBE TPYIIIBL
3aBUCHUMBIC U HE3aBUCHMBIC.

3asucumplii 2epynouaivHblii 060pom — 310 000POT, B KOTO-
POM mepen repyHaueM (mocie Mmpeaora) HeT CIoBa, 0003HAYAIOMIETO
JEUCTBYIOMIEE JIULIO WU MPEAMET.

IIpennor I'epyuamit
+
On Writing

I insist on writing a new 5l HacTauBaro Ha TOM, YTOOBI HAITHUCATh
letter immediately. MMHUCHMO HEME VIEHHO.

Ilpn mepeBoae 3aBUCHMOrO T€pPYHIUAIBHOrO 00OpOTA MpHAA-
TOYHBIM MPEIIOKCHUEM OOBIMHO MOBTOPSCTCS MOAJNCIKAINCE AHTIIHIN-
CKOTO TpPEeAIOXKEHHS (€CIH HY>KHO, HCIONB3YETCSI COOTBETCTBYIOIIEE
MECTOMMECHHE), & TCPYHAUH CTAHOBHUTCS CKA3yEMBIM.

Hezagucumoie zepynouanvuple 060pomsl — 000POTHL, B KOTO-
PBIX YKa3BIBACTCA CYOBEKT WM OOBEKT ACHUCTBHS, MEPEIABACMOTO Te-
PYHAHEM. DTOT CYOBEKT WM OOBEKT JCHCTBHUS MOXET OBITh BBIPAKCH
MPUTSLKATCTBHBIM MECTOMMEHHEM HWJIM CYIICCTBHTEIBHEIM B OOIIEM
WIN NPUTHKATCIBHOM MACKE W CTOMT MEKAY MPEAIOroM (€CiU OH
€CThb) U TCPYHAUCM.
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IpuTsKATETBHOE MECTO-

nMcHUC / CyIIECTBUTCIb-
IIpennor repyHauii
(Ipezor) + HOC B IPUTLKATCIBHOM + Py

HITH 00IIEM TaAcKe (- 's)
IMpunarounoe mpenmo- Iopnexamee CKaszyemoe
JKCHHE;

Ha pycckwuii g3b1k He3aBUCHMBIN T'ePYHAHATBHEIN 000POT OOBIY-
HO TICPEBOIUTCS MPHUIAATOYHBIM HPEATIOKCHUCM, BBOAUMBIM COIO3aMH
T0 (Tem), uTo (uTOOBI), Kak u T.A. [Ipu mepeBoae NMPUTIKATCIHHOS
MECTOMMCHHE WM CYIICCTBHTCIBHOEC, CTOSINEE MEpPE] TePYHIHEM,
CTAaHOBUTCS TOMJICKAIIUM, a TePYHIHUH — CKAa3yeMbIM NPUAATOYHOTO
npeamoxxeans. Hanpumep:
We know of Mendeleev’s having  W3BectHo, uto MeHaenees

stated the Periodic Law. chopMYIHPOBAT TEPHOAHICCKHAN

3aKOH XUMHYICCKHX 3JICMCHTOB.
There was no hope of their He 6p1n0 HUKaKOH HAZEKABL, YTO
finishing the experiment on OHH 3aKOHYAT SKCIIEPUMEHT BO-
time. BpCMAI.

PyHKLINH repyHIHaIbLHOr0 000p0Ta B MPEAJIOKEHUH

I'epyHauanbHbIil 00OPOT MPEACTABISCT COOOH OMMH CITOKHBIH
YICH NPETIOKEHUS U BBINOIHACT (YHKIHH. MMOAJIEHKALIEr0, J0T0JI-
HeHus (OCCIPEIIOKHOTO WITH TIPSUIOKHOTO), OTIpeaeieHusT Ui 00-
CTOSITEJIbCTBA.
Ecnu HezaBuCHMBIN TepyHIHAIBHBIN 000OPOT BHIMONHICT (YHK-
LU0 HOAJICKAIETO (HET NPEANora, CTOUT B HAYANC MPEIIOKCHHUS), TO
MEepPeBO HYKHO HauYuHATE co ¢1oB To, uTo ...

Mendeleev’s having stated To, uto Mennenees copmvanpo-
the Periodic Law was very BaJI MEPUOANYECKUN 3aKOH XUMHYIE-
important. CKHX BJICMCHTOB OBIJIO OUCHb BAYKHO.
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Unit 9

Set expressions. Derivative, Compound
and Composite Prepositions

YcroiiunBbIe BbIP AsKEHUS

HpOI/ISBOHHbIe, CJIO?KHBIC€ U COCTAaBHBIC TPEAJIOTH

YcToliunBbie BBIPaXKEHUS — 3TO COMETAHUS ABYX U 00JIiee CIIOB,

KOTOPBIE YIIOTPEOJSIOTCS KAK €JUHOS 1IeJI0e. Y CTOHYUBBIC BRIPAKCHHUS

BKJIFOYAIOT HAMOMBI, (PPa30BBIE IIATOIbL, KIINIIE:

Ycr. BoIp-
o P Ilepeson Ycr. Beip-€ Ilepeson
as a matter | HA cCaMOM J€ETE, . R
in (one’s) turn B CBOKO OUepep
of fact (haxrHaecKu
at any rate | B IFO0OM cIy4ae _ HA JaHHBIH MO-
v YHac, (in) so far ... A
TAK UM UHAYC MCHT (TI0Ka)
at the ex- N HE3aBHCHMO OT
3a CUCT, IICHOH no matter what
pense of TOTO, 4TO
TOYHO TaK K,
at least o KpaiftHeH Mepe Just as Kak; 0JA00HO
TOMY, KAK;,
HATPOTHB, B OT-
the rest of OCTaTOK on the contrary P ’
JHYUC OT
in case ... B CIy4ae compared with | IO CPABHCHHIO
) HMETH JEN0, Pac- .
to deal with P vice versa H HA000pOT
CMATPHBATH
B UTOTE, B pPe3yibTa- OOBIMHO, KaK Ipa-
as a result - BPE3Y as arule ’ p
TC BHJIO
a great HCCMCTHOC KOJI-BO,
a number of psa, MHOTO
many OYCHB MHOTO
Jor all we HACKOJIBKO HAM H3- . B HEKOTOPOM
in a sense
know BECTHO CMBICTIE

Ilpenorn B aHrIMICKOM SI3BIKE MOXPA3ACIIIOTCS HA YSTHIPE

rpynmnbl: IPOCTHIC, TPOU3BOAHBIC, CJIOKHBIC U COCTABHBIC.
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IIpoussoonsie (00pa30BAHBI OT APYTOM YACTH PEUH):

Mpensor Hepesoa Mpensior Hepesoa
barring HCKIIFOYasd, KPOME excluding | 3a HCKIIFOUYCHHEM
concerning | OTHOCHUTEIILHO Jailing 34 HCHMCHHEM
considering | yIUTBHIBasA Jfollowing | mocne, Bcnen 3a
depending | B 3aBHCHMOCTH including | BrImouas
during B TCUCHHUE, BO BpeMs | past 3a, TIocIe, MEMO
granted MPH YCIOBHA pending B IIPOJOJDKCHHE, IIOTh
excepting 32 UCKIIFOUYCHHEM regarding | OTHOCHTEIBHO

Choorcrble npednosu — 3TO Takue TPEAJIOTH, KOTOpbIe 00pasy-

HOTCA IIYTEM CJIOBOCIIOXKCHHA, MPEIJIOr + IPEMIOr, MPEAJIOr + CyIue-

CTBUTCJIBHOC, MPUIAraTCJIbHOC WX HApPCYUC U MUINYTCA CJIUTHO!

Mpensaor Hepesoa Mpeagor Hepesoa
alongside OKOJIO, PAAOM throughout | 4yepe3
notwithstanding | HE cMOTpPA Ha, underneath | mog

BOIIPCKH
onto HA, B upon Ha, y, IIOCIC, B
outside BHE, 3a IpeJenaMu | wherewith 4eM, MOCPEACTBOM
into B, Ha within B TCUCHHC

CocmaeHble TIpeNjIOTH, KOTOPbIE TAaK:KE HA3BIBAKOT (PpazoBbI-

MH, OOpa3yIOTCA METOAOM «COCTaBJICHHS» Mpeaiora (OXHOTO HIIH

IOBYX) C APYTOH 4ACTBIO PEUH:

IIpensior

Iepeson

Ipensior

IepeBoa

according to

COT1aCHO

in connection
with

B CBA3H C

in consequence

BCICICTBHC, B

ahead of 70, B PEANBEPHH | )y pesyIETATE
apart from HECMOTpA Ha in front of BIICPEIH

as far as JI0 in spite of HECMOTpA Ha
as for YTO KacaeTcs in the back of C3a1H, MO3a,11
as of HA JICHb, HA JATy | in the course of | B TeucHHUE

as per COTJIACHO in the event of B CAVYae, eCJIu
as regards YTO KACAeTCs in the middle of | mocepeauHe
aside from TTOMHMO inside of 33, B TCUCHHE
as well as KpOMe, Hapsay instead of BMECTO
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away from OT, B OTCYTCTBHC | in view of BBHIY
because of H3-3a near to paaoM,
by force of B CHIIY next to MOOJIM30CTH
by means of | moCpPEaCTBOM on account of IO MPHUYUHE
. B CHJy, HA OCHO-

by virtue of A on top of HA BEPIIMHE
close to pSaIoM C opposite to MPOTHB
contrary to MPOTHB, BONPEKH | out of M3, H3HYTPH
due to Omaromaps, uz-za_ | outside of BHC, IOMHMO
except for KpoMe owing fo n3-3a, Onarozaps
far from JIAJICKO HE thanks to 6maroapst
Jfor the sake of | pamu up fo BILJIOTH J0
in accordance )
with B COOTBCTCTBHH C | with regard to OTHOCHTEJIBHO
in addition to | ® HOTIOTHCHHC, .

KpOME with respect to OTHOCHTEJIBHO
in case of B CIIy4ae

Yactu cOCTaBHBIX MPEAIOrOB 00Pa3yIOT SAMHOE LEJIOEC U HE MO-

T'yT USMCHATLCA U MCHATBCA MCCTAMMU. HOZ[O6HO IpPOCTBIM NpPCAI0oTraM,

CJIOYKHBIC U COCTAaBHBIC MPCAJIOTH CTOAT MCPCA CYHICCTBUTCIIbHBIMU.

Bonpocot na nosmopenue k Mooyiro 3:

1. Umo maxoe cepynouti? Kaxue popmul umeem cepynouti?

2. Kakue ¢ynxyuu 6 npednoxceHul 8unoauHaem cepyHouii?

3. o kaxum nNpusHaxam MOJNCHO OMIUYUMbL OMEIAC0NbHOE OYUje-
CMUmenIbHoe OMm 2epyHous?

4. Kaxue bwisarom cepyHoudivHvie 060opomul?

5. U3 kaxux vacmeti cocmoum He3a8UCUMbLI 2epYHOUATbHDBI 060pom?
6. Kaxue ¢pynxyuu 6 npeonodcenuu GuNOJHAIOM 28pYHOUAIbHDIE
obopomwi?

7. Kak nepesooam nesagucumuvlii 2epyHoudivuwiti obopom?

8. Kax nasviearom npeonocu, komopule 00pa3yVIomcs nymem Clo8o-
cioxcenus, (npedioe + npeonos, Npeodloz + OyUecCmeumenbHoe,
npuigeamenvHoe Ui Hapeuue) u nuwymes ciumuo? Ilpueeoume
npumep maxo2o npeonoad.

9. Ilpusedume npumep cocmagHvix NPeono2os.
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Unit 10

Participle I and Gerund
Cpasuenue Ilpruactus I u l'epynnus

@yHKIUS B IPeNJI0KeHIH

I'epynauii mosxet ObITh MOOBIM WwiieHOM TipeioxkeHms. [Ipuya-
CTHE TOJBKO YaCThIO CKA3YEMOT0, OOCTOSTEIECTBOM HITH OTPESACICHUCM.
Buumanue! Ecniu npeanoskeHue HauuHACTCS C -ing (OPMBI TIAroNa,
3TO MOXET ObITh OO repyHAWN B (DYHKIMM MOAJICIKAIICTO (Hamee
ClAeayeT CKazyemoe), au00 mpuuacTue B (DYHKIUH OOCTOSTC/IBCTBA
(masnee creayeT mogIeKaIee).

Participle I Gerund
Heating the gas, we increase the Heating the gas increases the
speed of its molecules. speed of its molecules.

Hanuuue npednoca. B pyHKIMH 00CTOATEICTBA U ONPSACICHUS TIC-

pea 'epyHnnem 4acTo CTOUT MPeaIor.
Participle I Gerund
Describing the process, the re- In describing the process, the
searcher made several references.  researcher made several ref-
erences.

Hanuuue mecmoumenua unu cviyecmseumensrozo. llepen I'epynanem
MOJKET CTOATh MPUTSHKATCIEHOE MECTOMMEHHE HIH CYLICCTBUTCIIBHOE
B NPUTDKATCIBHOM WITH OOLIEM MAACKE.

Hpumep: Lodygin’s having produced the first incandescent lamp is a
generally recognized fact.

B ¢yukumm onpeaencuus (8 mosuumu ciesa) Iepynauii otau-
yaercs ot [IpuyacTusi TOMBKO MO CMBICITY, KOTOPBIH ONPEACIICTCS U3
KOHTCKCTA.

Participle I Gerund
The operating boiler is in the What is the operating principle of a
next room. Paboraromuii xo- pressure pump? KakoB mnpuHImI

TEA HAXOAWTCS B COCCAHEM (PYHKIMOHMPOBAHHS HATHCTATCNb-
MOMCIICHUN.  (Operating — HOrO Hacoca’ (operating — TEpyH-
MPUYIACTHE) i)
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Unit 11

Impersonal and indefinite personal sentences
Bbesnnunbie u HEOIIPEACJACHHO-JINTHbIC KOHCTPYKIUU

B HayuHOM M TEXHHYECKOH JIHTEpaTrype 4acTo NPHHATO BECTH
H3I0KCHHC HE OT MEPBOTO, a OT TPETHETO JIMLA U A7 3TOTO HCIIONb-
3YFOTCSl HEOIPE IETICHHO-TNYHBIC U OC3THIHBIC TIPEITOKEHN.

beznuunvie npeonoocenus

B anrmumiickoM S3BIKE TOANCKAILNEE B MPEATOKCHHU BCEIA
HCOOXx0AuMO. B GS3IHUHBIX TPEATIOKEHUSIX B KAYCCTBE (POPMATIHHOTO
MOJNICKAIIETO CAYKHUT MecTouMeHue it. Ha pycckuii s3p1k OHO He me-
PCBOAMTCSL.
It appears that ... — OxassBaercs, 4T0. ..
It seems that ... — Kaxercs, uro. ..
It has been suggested that... — BbLUIO IPEANONOKEHO, UTO. ..
It is found that electrical communication systems make use of several
different kinds of motion. — OOHapyKEHO, YTO INCKTPHUUCCKUC CHUCTE-
MBI CBSI3H HCTIONB3YIOT HECKOIBKO PA3IUYHBIX BUIOB ABHKCHU.

Ckazyemoe B TaKHX MPEITIOKCHIAX MOXKET OBITh. 1) COCTaBHBIM
HUMCHHBIM CKa3YEMBIM, COCTOSIIHMM W3 IIArona-cBA3KH [0 be U UMCH-
HOU YacTH, BRIPAKCHHOH MPHUIAraTeIbHBIM HITH CYIICCTBUTCIbHBIM. B
Ka4YeCTBE TIJIAroNa-CBA3KH MOTYT VIOTPEOIAThCS TAKXKE ITIArONbl
fo become, to get, fo grow B 3HAUCHUH CTAHOBUTBCS, ACTATHCH; 2) MPO-
CTBIM CKa3YEMBIM, BBIPXKCHHBIM [JIATOJIAMH, 0003HAYAIOIIHMH COCTO-
SIHUE OOTOABL. [0 SNOw, fo rain, fo freeze UT.A.

Heonpedenenno-nuunvie npeodnodxcenus

B npeanokeHuIX Takoro TUMAa B KAUECTBE MOAIEKAIIETO CITy-
’KaT MECTOMMCEHUS one, you, we, they, o6o3Hauaromue HeonpeaeneH-
Hoe yino. Ha pycckuii s3bIK Takue NpeaaoKeHUs CICAYET ICPCBOANTb
HCONPEACICHHO-TMYHBIMA WA OC3MUYHBIMU TPCITIOKCHUAMH  Oe3
HOAJIEKALIETO.
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One believes that... — Cauraror, 4To. ..
One knows that... — I3BeCTHO, 4TO. ..
One must expect that... — CaenyeTt 0XXuaath, 4To. ..

One cannot see a reactor it-
self, only its cover.

They say that carbon resistors
are better suited for this pur-
;pose.

Under these conditions we
may usually expect a steady
oscillation

Hemp3s  yBHOETE caMm  peaxTop,
MOJKHO YBHETH TOJIBKO €T0 KOPIIYC.
T'oBopAar, uT0 yriepoaucTeie pe3u-
CTOPBI JIydINC TMOAXOAAT B 3TOM
ciaydae.

Ilpy maHHBIX YCIOBHAX MOXKHO Ua-
CTO OXKUIAATh VCTOHYMBOE Komeha-
HHC.

Bonpocot na nosmopenue k Mooyiro 4:
1. Kakue ¢ynxyuu e npeonodxcenut moxcem evinoaname I[Ipuua-

cmue 17

2. Kaxue ¢ynryuu 6 npeonodwcenuu mocem 8winoinamo I epynouti?
3. Ilepeo I'epynouem unu Ilpuuacmuem e npednodxcenuu cma-

sumcs npeonoz?

4. Ilepeo I'epynouem unu Ipuuacmuem 6 npeonodceHuy Moxcem

cmosams mecmoumeriue?

5. Kax omuuuwumoe ['epynouii om [lpuvacmus e Qhynxyuu onpeoe-

AeHUs?

6. Kakxoe mecmoumenie ucnonws3yemcs 6 kauecmee YopmaioHo2o

noonexHcauyeco 8 Oe3NUYHBIX NPEONOHCEHUIX?

7. Kaxue npasina nepegooa HeonpeoeieHHO-TUYHbIX Npediodce-

HUTI HQ'PYCCKUIL A3bIK @bl 3HACHE?

Unit 12

Infinitive
HNuduuautus

Nndunantue — 310 HenmuHas ¢opma riarona. MupuHUTHB

HMEET CBOWMCTBA IJaroja W MMEHH CylecTBUTENbHOro. MHQHHNUTHE

OTBEUACT HA BOMPOCHI «4TO Aenarh? 4TO caeaars?y. dopmaapHbIM

OPU3HAKOM I/IH(I)I/IHI/ITI/IBa B QHIJIHHCKOM S3BIKC SABJSICTCS yacTuua /o,
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KOTOPasi HE UMEET CaMOCTOATCIIBHOTO 3HAUCHHS M HE MPHHUMACT VAa-

pennst. YacTuuna fo omyckaeTcs, €Clii nepe] HHPUHATHBOM CTOUT MO-

JAITBHBIH [JIAr0J HITH INIAr0Jbl YYBCTBCHHOTO BOCIIPUSTHSL.
I'maromeHbic cBolicTBa WHGHUHUTHBA: 1) MHQUHHTHB MOXET

HeMeUICHHO); 3) MHQHUHUTHB UMEET 3a0rOBBIC U BPEMCHHBIE (JOPMBEIL.

Infinitive Forms (®opmb1 nHpuHHTHBA)

IlepexoxHple TIaromel B aHIVIMHACKOM SA3BIKE MMEIOT HYETBIPE
(¢popmbl HHPUHUTHBA B JCHCTBUTEIBHOM 3aJI0T€ M ABE — B CTpaJa-

TEITBHOM:
Active Passive
Indefinite to charge to be charged
Continuous to be charging —
Perfect to have charged to have been charged
Perfect Continuous to have been charging —

WNmennbie cBoiicTBA MHPHHUTHBA HPOSBISIOTCA B (HVHKUHUAIX,
KOTOPBIE OH BBIMOJIHAET B NMPEAIOKCHUM:

Infinitive Functions (®Pyaxkuuu uHPUHHUTHBA)

DyHKIYA
B IPEAJIO’KeHHIH

Ipumepbi MepeBoa

1. Tlognexkamee

To provide three pul-
verizers is necessary
for the efficient opera-
tion of the furnace.

Obecneyums TPH pac-
TBLTATET. HEOOXOAMMO
A1 3 PEKTUBHOH pa-
OOTHI TOTIKH.

2. ImeHHnast 9acTh CKa-
3YEMOTO (nocie anazoia-
ceasku “to be” ¢ cyuye-
cmeumenvHuiMy “aim”,
“purpose”, “idea’ u m.o:)

Their aim is to im-
prove the equipment.

Wx uensb — (cocmoum &
MoM, 4mobbi) ycogep-

uieHcmao8ams 0oopy -
JIOBAHHE.

324




DyHKRUUSA
B IPEAJIOKEHUH

IIpumepsl

Hepesoa

3. HacTe cocTaBHOTO
[JIarOJILHOTO CKa3yeMo-
TO MOCIIC TJIar0JIOB, BbI-
PAKAOIINX HAYalo,
NPOOOTIdHCEHIEe U KOHeY
Oeticmeus (to begin, to
continue, to end, to stop)
uau omHoutenye K 1cu-
CTBHIO, 0003HAUCHHOMY
I/IH(I)I/IHI/ITI/IBOM (to want,
to decide, to intend n
MOJATBHBIX TJ1aroJjoB (fo
be+to, to have+ton ip.)

You have to improve
the equipment.

Bet onmrchbiyeosep-
uieHcmeosame 000py-
JOBAHHC.

4. JlomoTHCHUE

The operator prefers
to use the new equip-
ment.

Omneparop mpeanoyu-
TaCT UCNOTIL30BANb
(ucnonv308amne) HOBOE
000pynoBaHHC.

5. OnpenencHue
(crouT mocie onpeac-
€MOTO CJIOBA)

They have the possi-
bility to use this sys-
tem.

The new equipment to
be used at our power
plant has just arrived.

Y HUX €CTh BO3MOK-
HOCTb UCHOIL308Ab
a1y cucremy. (Mudu-
HHTHB, CYIICCTBHTCIb-
HOE).

Hosoe o0opyaoBaHue,
KOMopoe O0NIHCHO
Ovims (byoem) ucnoie-
306aHO HA HALIEH JJIEK-
TPOCTAHIIMH, TOJIHKO
YTO MPUOBLIO.

6. OOCTOATEIBCTBO TETH
(Tmoce coro30B in order,
SO as umobol, O Mmoo
umobHvl) M CICACTBHA

To design a good tur-
bine, you must have
knowledge of its con-
Struction.

Ymobwi cnpoexmupo-
8amb XOPOIIYIO TypOu-
HY, BBl JOJDKHBI HMETh
3HAHHS O €¢ KOHCTPYK-
L(HH.
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Unit 13

Complex Object
Ca02xH0€ J0IIOJTHEHUE

KoHctpykuus cioxHoe OmMOJHEHHe MNPEACTABIICT COOOU
COYETAHHE CYLIECTBHTEJbHOr0 B 00IIeM Iajeske HJIH JHIHOIO Me-
CTOHMEHHS B 00bEKTHOM Imagaesre u I/IH(l)I/IHI/ITI/IBa.

Crazyemoe CymecTBUTEILHOE B 001IeM 11a-
Moanexamee | (B ACHCTBUTEb- | A€KE N JIMYHOE MECTOUMEHHE B
HOM 34J10T€) 00beKTHOM TaxexKe + HHPUHUTHB
Scientists expect lasers to solve the problem.
VueHble 0KHMIAKOT, YTO Jiazepbl pemar mpodaemy.

[Tpu mepeBoae KOHCTPYKLMH HA PYCCKHH S3BIK HCIONB3YETCSA
MPHAATOYHOE MPEITOKCHHE.

OObekTHBI HHOUHHATHBHBIN 060POT YHOTpeOIsICT !

1) mocne rmarosioB, 0O0O3HAYANOIUX YMCTBEHHYH) AESITENb-
HOCTB: 10 know, to think, to consider, to believe, fo suppose, to expect,
fo imagine, toifind, to trust, to assume W Ap. B JefiCTBHTEIbHOM 32710~
re. Hanpumep: He considers this question to be of great importance.
OH CUHTACT ITOT BONPOC OUYE€Hb BAXKHBLIM (=4UTO 3TOT BONIPOC SIBJIS-
€TCsl OUCHb BAXKHBIM);

2) mocie riarojoB CO 3HAYUCHHEM 3asIBJIEHMS. [0 pronounce,
fo declare 3asnensamy, to report. Hanpumep: The professor pronounced
experiment to be a successful one. [Ipodeccop ckazan, 4To IKCIIEPH-
MEHT yClelIHbIH (=3KCIepHMEeHT SBJISIETCS] VCIICITHBIM);

3) mocie raarosioB, 00O3HAYAOIIMX YYBCTBA H IMOLIUH. [0
like, to dislike, to love, to hate, cannot bear u T.n. Hanpumep: [ hate
you to talk in this way. 5l TepneTb He MOTY, KOTA2 BbI TaKk FOBOPHTE
(BBI roBOpHTE TAKUM 00pa3OM);

4) mocne r1aroJioB, 00O3HAYAIIIMX MPUKA3 WIH paspele-
HUe, IPUHYKAEHHE: [0 order, to allow, fo permit, fo suffer (3a. ne-
OXOTHO TIO3BOJIATH), [0 have (pacniopspkaTecs), fo make, to have, to get,
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to force, to cause u ap. B AeidcTBUTebHOM 3ajore. Hampumep: He
ordered. the experiment to be finished. — On npukaszan, 4ToOH IKCITE-
PHUMEHT 3aKOHYUJIH (=ObL] 3aKOHUYCH).

3anomuUTE:

1) mocne rmaronos to let, to make (B aktuBHOM 3anore), to have
MH(QUHUTHB apyroro rarona yoorpedmsercsa Oe3 wactuuel to. Hampu-
mep: Let me describe what happened. [1o3BonbTe MHE OMHCATH, HUTO
nipownsonrio. Make them work harder. 3actapbte Ux padoTarh ycepaHee;

2) mocne rmaroioB YyBCTBEHHOI0 BOCIIPHSTHSL: [0 hear, fo see,
fo watch, to feel, to observe, fo notice v p. B 1e€HCTBUTEIbHOM 3aJ10T€
uHuHuTHB yrnotpebisercs 6e3 yactuupl to. Hanmpumep: 7he students
heard. the professor speak about recent discoveries. CTyneHTHI caplma-
U, KaK Mpodeccop PaccKasbIBaJI O MOCICIHHX OTKPBITHSIX;

3) mocne IJarojoB YyBCTBEHHOIO BOCIIPUSATHSI WCIIONB3YETCS
toapk0 Simple Infinitive Active. YtoOp1 BbhpasuTh ACHCTBUC B CTPaja-
TENBFHOM 3aJI0Te, MOYKHO Hcmoib3oBars npudactue 1. Hanprvep: 1 saw
the fire slowly conquered. 5 Bugen, kak nozap NOCTCTICHHO MOTY UMY,

4) B dhopMe MOBEIUTEIEHOTO HAKIOHCHHS I1aron fo let B coue-
TaHUH C 3-M JIMIOM YacTO HA PYCCKUH SI3BIK MEPECBOAUTCS CIOBOM
«ayctey. Hanpumep:_Let him explain why he added. this substance.
[lycTh OH 00BACHUT, 324€M OH JOOABHI 3TO BEIIECTBO.

Unit 14

Complex Subject
CaoskHO0e noajexkamiee

IMpeanoxenust co cnoxkubiM nogiexkamum (Complex Subject)
BBIPAYKAKOT MHCHHE (CYXKACHUC HIH MPCAMONOKCHNC) TPYMHIbl HE-
OTIPEACACHHBIX JIUI] O KAKOM-TO (DaKTe MK MOHSATHH.

Kounctpykius Cnoxaoe noanexainee (CyObCKTHbIN HHDUHH-
TUBHBIH OOOPOT) COCTOUT M3 MOIJIEKAIEro (CYIICCTBUTCIBHOTO B
oOIIeM MAACKE WM MECTOUMCHHS B UMCHHUTCIBHOM MAJACKE) U HH-
(puHUTHBA, CTOSIIEIO MOCIC CKAa3yeMoro (riiaroja B CTPaJaTeIbHOM
WIH ICHCTBUTEIBLHOM 3aJI0TC):
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Hoxanexamee | Cxaszyemoe | HNudpuanTtus

aj) 2nazon 8 cmpaoamenibHOM 30102

The atom is known to emit rays of different length.
ATom, KaK useecm- | ACOVCKACT JYYH Pa3NIUYHON TH-
Ho, HEL

(H36ecmmo, 4mMo amom UCHyCcKkaem ay4u ' pasHoil OnuHbl:)

b) enaeon 6 OeticmeumenbHOM 3A102€
Heavy water | proved to freeze at about 4°C.

Tsoxenmas  BO- | Kak — OKasa- | 3aMEP3aeT MPH TEMIEPATypPe OKO-
aa. JI0Ch, 10 4°C.

(Oxasanoce, umo mscends 6004 3amep3dem Npu memnepamype
okono 4°C:)

CyObeKTHBIH HHQUHATHBHBIA 000POT UCIONB3YETCS:
1) mociie HEKOTOPBIX TIArOJIOB B CTPATATSIBHOM 3aIOTe: iS/Wds
assumed — TOIYCKAIOT, AOIVCKAIM; is/was believed — monararor, cun-

TaroOT, TOJIATAIIH, CUHTAIM;, iS/Was considered — CUMTAIOT, HOIATAOT,
TOJIATAJIH;, is/was expected — OXKUIAIOT, OKUAQAIH, is/was known us-
BECTHO, OBLIO H3BECTHO, is/was 'proved — MOKa3aHO, ObLIO JAOKA3aHO,
is/was reported — coOOIIAIOT, COOOINAIOCK; is/was said — TOBOPSAT, TO-
BOPWIN; is/was supposed — monararor, ojaramd; is/was thought — ny-
MAIoT, AyMajid, MOJIArarT, MOJaraiu; is/was understood — CHUTAIOT,
CUHTAIIH;

2) mocie  psaaa  IIaroioB B ACHCTBHTSIBHOM _ 3aIIOTE:
seems/seemed — KajxkeTcd, Ka3alochk, MO-BUAMMOMY ; dppears/appeared

— TO-BUIUMOMY; 'proves/proved — OKa3blBACTCS, OKAa3aloCh; [UFAS
out/turned out — OKa3pIBACTCS, OKA3AJIOCH,

3) mocrie crnoBOCOUETAHUM: is [ikely — BeposaTHO, MO BCEH Bepo-
ATHOCTH, is unlikely — MalmoBEPOITHO; is sure — 00A3aTCIBHO, HABEPHS-
Ka, HECOMHCHHO; IS ceriain — HaBEPHIKA, HCCOMHCHHO, OE3YCIIOBHO.

Hpennoxkenre ¢ cyOBCKTHBIM HH(PHUHUTHBHBIM 0OOPOTOM
MPUHATO TIEPEBOAUTD HA PYCCKUU SI3BIK:

1) cH0KHOIOTYMHEHHBIM NPEAIOKCHUEM, B KOTOPOM INIABHOE
OPECAIOKCHHE OPESACTABICHO HCONPEIACICHHO-IMYHBIM  H38ecmHo,
umo...~

’

.., ‘Haxooam, umo ..., ‘Cuumaemcs, umo... ¥ T.1., B IPUAATOY-
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HOM NPEIT0KECHUH TIEPBEIA 3NEMEHT CIOJKHOTO MOANCKAIIETO (UMCH-
Hasl YacTh) NEPEBOIUTCH MOAICKAIINM MPHAATOYHOTO HPEATIOKCHUS,
a Bropol (uHduHuTHB) — ckazyembim: This value is expected to
change. OxxuaacTcs, 4TO 3Ta BEIUUHHA H3MCHHUTCSL.

2) CI0XKHONOTYNHECHHBIM MPCUIOKCHUEM € MPUAATOYHBIM J10-
MOJHUTEIBHBIM Tocne corwsa ‘uro’: This plant is said to be making

good progress. '0BOPAT, 4TO 3TOT 3aBOA ACIACT OOJBIINE YCIICXH,

3) OpOCTHIM MPEAIOKECHHUEM ¢ BBOAHBIMU cioBamu: The pro-
duction at this plant is likely to increase. 1o Bcelt BepoaTHOCTH, PO-
W3BOJCTBO HA 3TOM 3aBOJC YBCIHUHTCS.

[lepdexthrie ¢Gopmbl WHPUHUTHBA BBIPAXKAIOT ACHCTBHC,
MPEALICCTBOBABIICE JACHCTBHIO TJIAr0JIA-CKa3yeMOro, U MEPEBOAATCS
Ha PYCCKUH S3BIK TJIAaroioM B mpoweameM Bpemenu: He is said to
have passed his exams successfilly. T0oBOPAT, UTO OH YCICIIHO BHI-
JeprKall 3K3aMeH.

Bonpocot na nosmopenue k Mooyt 5:
1. Umo maxoe unpunumue? Kaxue ¢popmul umeem ungunumue?
2. Kakue ¢ynxyuu 6 npednoxceHul bIn0aHaem UHQUHUMUE?
3. Kaxue o6opomul bvigarom ¢ uH@uuumueom?
4. H3 rxarxux vacmeti cocmoum crodicHoe nooiescauyee’?
5. U3 kaxux uacmeti cocmoum ciodjcHoe OonoaneHue?
6. Kax nepesooam ciodxcroe noodnexcauyee?
7. Kak nepesooam cioacHoe oonoanenue?

Unit 15
The Attribute. Ways of expressing the attribute
Onpenesnenue
OnpeaencHUe — 3TO BTOPOCTCIICHHBIN WICH NPEITOKEHMS, 000-
3HAYAOLHN OPHU3HAK NPEAMETA, KOTOPBIM ONPEACTISET CyLCCTBUTENb-
HOC, MCCTOUMCHHUC WU UHYIO YaCThb PCUH, UMCIOIIYHO HOMHHAJIbHBIH

XapaxTep.
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OmnpenencHUe B AHITTHHCKOM MPEATIOKCHHH OTBEYACT HA CliC-
AVIOLUE BOMPOCHL: wWhat? what kind of? — xakou? which? — koTopsIii?
whose? — ueit? how much? how many? — cKONbKO? U BRIPAKACTCA:

Yacts peun pumep

ITpumararensHOE Yesterday the researcher made an important
experiment. — Bdepa wuccaeaoBaTeNnbs IMPOBER
BAKHBIN 3KCIICPUMEHT.

UucmureapHOE Her office is on the fortieth floor. — Ee oduc Ha
COPOKOBOM 3TaKE.
Twenty kilos of gold were found in Alaska. —
JBaamaTs KUJIOTpAMM 30JI0Ta OBIIIO HAWACHO
Ha Amscke.

MecTtonmenue Are you satiffied with your results? — Byl no-

BOJIbHBI CBOHUMH peSyJ'IBTaTaMI/I?

CymecTBHTCIBHOS

CymiecTBHTCABHOC B
o0ImeM maieke

The water in this place is very cold because of
the ocean current. — Boga B 3T0OM MecTE OYCHb
XOJIOJHAA U3-32 OKEAHNIECKOr0 TCUCHMUS.

CymiecTBHTCABHOC B
MPUTSHKATE IBHOM
MAICKE

George found his teacher’s texthook in the li-
brary. — Jlxopmk oOHAPYX W YUYCOHHK CBOEro
Ipenojasarteisi B OnOImoTexe.

CymecTBUTEIBHOE €
TPEIIOTOM

Where is the key to the locked door in the ware-
house? —I'ae KIFOY OT 3amepTol ABEPH HA CKIane?

Hapeune

The woman there is my employer. — BoH Ta
JKCHINHUHA — MO padoTOAaTCITh.

HNa(puHUTHB;

Tlocne ompenensieMoO-
IO CYIIECTBHTEIHHOTO
B KOHOE WIH Ccepe-
OUHC  TPCII0KCHU,
KAaK B AKTHUBHOM, TdK H
TIACCHBHOM 3aJI0TC

This is a device to measure voltage. — 310 TIpH-
00p /15l H3MEPEHH A HATIPSKCHHS.
Here are the papers to be signed. — Bot Oymarn,
KOTOPBIC HEOOXOAUMO TTO/ITHCATD.

Ilocne MecTOMMEHHH
somebody, something,
anybody, anything,
nobody, nothing, kax
B AKTHBHOM, TaKk H
TIACCHBHOM 3aJI0TC

There is nothing to argue about. — Cnoputs
37eCh HE O YeM.

There is nothing to be surprised at. — B 3tom HET
HUYETO YAHBHUTEILHOTO.
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IMocne mopsaaxoBwx | He was the first to recognize this scientist. — OH
YHCIHTENBHBIX  the | IEPBBIM Y3HA 3TOTO YICHOTO.
first, the second wu | Hewas the first to be recognized by the students.

MPHUJIATATCIIFHOTO /ast,
KAK B AKTHBHOM, TaK H
TIACCHBHOM 3aJI0TC

— OH OBLT NEPBBIM, KOI'0 Y3HAJIU CTYICHTBL

ITpuuacrue:

Participle [

Present Participle Active
O0o3HauaeT ACHCTBHE, OTHOBPEMCHHOC C ICHCTBHCM, BBIPAXKCHHBIM TJIa-
rojoM B aHOH (popme. Present Participle Active B ()yHKUHH ompeacne-
HHS YOOTPEONMACTCA TOT[A, KOTAA CYLICCTBHTCIBHOE, K KOTOPOMY OHO
OTHOCHTCS, COBCPIIACT ACHCTBHE, OTBEYACT 32 HETO HJIM BBI3BIBACT OIPC-
JCTICHHOC COCTOSHHE.

Ilepen cymectsu- | They were looking at the flying plane. — Oun
TCIbHBIM CMOTPEJIH HA JIETeBIIHil CaMOJIET.

ITocne cymectsu- | The student reading the article is my friend. —
TEIILHOTO CTyAcHT, YN TAIOIM CTAThIO, — MOH JIPYT.

Present Participle Passive.
O003HaYaeT [INTEIBHOE ACHCTBUE, COBEPIUAFOIICECS B HACTOSINHH MO-
MCHT HJIA B HaCTO}IH.[I/Iﬁ nEPUOT BPCMCHH.

Tlocne ompenensieMoO-
TO CYIICCTBUTEIFHOTO

The question being discussed at the meeting now
is very important. — Bompoc, obcyacoaempiii
celuac Ha COOpaHUH, OUCHD BAYKCH.

B Hauane mpeanoske-
HUA

Being invited too late Dr. Smith could not
attend the conference. — Tak Kak JOKTOpa
CMmuTa mpHrJacuam OvYeHb MO3AHO, OH HE
cMor mocetuth koH(pepeHumo (byayun npu-
TJIAIEHHBIM ...)

Participle I

Past Participle Passive

YoorpebaaeTcs B (YHKIMH OMPSACICHHSA TOTAA, KOTAA CYIICCTBUTCIIB-
HOE, K KOTOPOMY OHO OTHOCHTCSI, HCTIBITBIBACT ICHCTBUC MM COCTOSIHUE.

Ilepen cymectsu- | The broken part of the machine should be re-
TEIbHBIM placed immediately. — CaoMaHHas1 1eTadb Ma-

LIMHBI JO/DKHA OBITh 3aMEHEHA HEMEJICHHO.
ITocne cymectsu- | The letter written by him is very short. — Hanu-
TEJIHFHOTO CAHHOE UM ITHICHhMO OUCHB KOPOTKOE.
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I'epysamit
ITocne CyWECTBU- | Everybody recognizes the importance of, learn-
TEIBHBIX AOCTPAKTHO- | ing foreign languages. — Bce MPU3HAKOT BaXkK-
IO Xapakrepa ¢ Ipeld- | HOCTb U3Y4€HHsI HHOCTPAHHBIX A3BIKOB.
noramu for wim of, the | He has no objection to being sent there. — OH HE
use of, the idea of, the | Bo3pakaeT HPOTHB TOIO, YTOOBI €ro IOCJAIH
habit of, the pleasure | Tyma.
of, the intention of, the
aim of, the reason for
H JOp., Kak B
AKTHBHOM, TaK M TIac-
CHBHOM 3aJI0T€

Unit 16

The Attributive Clauses
OHpe,Z[e.]'lI/ITe.]'lLHbIe HpI/I,Z[aTO'-leIe Hpe,[[.]'lO?KeHI/Iﬂ

Attributive Clause — ompeaeauTeabHbIC MPUIATOYHBIC MTPSI-
JIO’KCHUS B aHINTUHCKOM SI3BIKC BBITOIHIOT ()YHKLHMIO ONPCACICHUS U
otBevaroT Ha Bonpockl what? / which? — kakoii? / koToprrii?

Attributive Clause crneayet HEMOCPEACTBECHHO 34 TEM CyIIC-
CTBUTCJIBHBIM B I'NIABHOM MPCAJIOKCHUU, KOTOPOC OMNPCAC/IACT, U CO-
CAUHSIOTCS C IJIABHBIM MPEAIOKECHHEM CIICAYIOLUIMMH COFO3HBIMH CITIO-
BaMH:

OTHOCUTEILHBIE MECTOUMEHU S Hapeuus

(relative pronouns)

(adverbs)

who — KoTOpBIH

whom — xoToporo
whose — 4eli, KoTOporo
which — xotoperi

that — xoTopeIit

when — xorga
where — e, kyaa
why — nouemy

ITprmvepst:
He was a kind man who was
always ready to help others.
The cousin whom we met in
London is coming to visit.

OH ObLT JOOPBIM YETOBEKOM, KOTOPBIH
BCEr1a OBLT TOTOB TIOMOYE JAPYTHM.
Ky3eH, kOoTOpOro MBI BCTPCTHIN B
JlonaoHe, mpue3KacT B TOCTH.
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The man whose daughter won
the tournament is a coach.
Lisa read the textbooks which
she had bought in London.
The car that Jason bought
runs on electricity and gas.

A library is a place where
they keep books.

The original question, why he
did it at all, has not been an-
swered.

Yenosek, Wb O04Yb BHIATPATIA TYP-
HUP, paboTacT TPEHEPOM.

Jluza umrana y4eOHHKH, KOTOPHIC
oHa kymuna B JIoHIoHE.

Mammmsa, koTopyro kymit JKercoH,
paboTacT Ha ANEKTPUUICCTBE U rase.
buGnuoteka — 310 MecTO, rAC Xpa-
HATCA KHUTH.

Ha nepeonauaneHbIl BOMpOC, mO-
YeMy OH BOOOIIE 3TO cAenali, OTBe-
Ta HE MOCIEA0BATIO.

Ilpasuna ynompeonenusi omuocumenvHolx mecmoumenuii who,

which, that.

THAT: Orpanu4uTCIBHBIC ONPEACTHTCIIBHBIC MPUAATOYHBIC

OpPCAIOKCHUA OONBIICH YACTHIO BBOIATCA OTHOCHUTCIBHBIM MCCTO-

HUMCHHUEM that, KOTopoe YIoTpeOmeTes KaK ¢ OAYLICBICHHBIMU, TaK U

€ HCOAYIICBJICHHBIMU CYIICCTBUTCIIBHBIMU.

WHICH: Tonpko ¢ HCOAYIICBICHHBIMHA CYIICCTBUTSIBHBIMHU

ynotpebiasercs mectoumenue which.

WHO: C oayuieBaeHHBIME CYIIECTBUTCIBHBIMUA HEOOX0AUMO

yrnoTpelasaTh MecTonMeHuE who.
ITprmvepst:

The man that (who) lives in the
neighboring street, is an Internet
addict.

The gadget that (which) connects
your computer to the Internet is
called a modem.

This is one of the few really good
devices that have been developed
this year.

YenoBek, KOTOPBIH KUBET Ha CO-
CEOHEW yIuLEe, 3aBUCHUM OT HH-
TCPHETA.

VYCTpoicTBO, KOTOPOE CBS3BIBACT
Balll KOMIIBIOTCP € HHTCPHCTOM,
HA3BIBACTCS MOJCMOM.

ITO OJHO M3 HEMHOTHX XOPOLIHX
VCTPOUCTB, KOTOpBIC OBLIH pa3pa-
OOTaHBI B 3TOM TOAY.

B mocnegneM mpeyioskeHHN CKa3yeMoe MPHUAATOYHOTO TIPEa-

JIOKCHUA COrJIACYCTCA B YUCIIC € ONIPCAC/IACMBIM CYINCCTBUTCIIBHBIM U

333



that OTHOCHTCS K CJIOBY devices, CTOSIEMY BO MHOKECTBEHHOM YHUCIIE,
MO3TOMY CKa3yeMOE MPHIATOYHOrO NMPEATIOKCHHUS BBIPAXKEHO GOpMOit
IJIaroja BO MHOXKECTBEHHOM 4ucie — have been developed.

OmnpenenurentHble IPUIACTHbIE 000POTHI

OnpenenutenbHbIE TPHYACTHEIC 0OOPOTHI CTOAT, KaK MPAaBHIIO,
MOCTE OMPEACIAEMOrO CYINECTBUTEIBHOIO H OTBCYAKOT HA BOIIPOC Kd-
xoti? Ha pycckuil S3bIK OHH NEPEBOIATCS MPHYACTHBIM OOOPOTOM C
COOTBETCTBYIOIICH (OPMOI MPHYACTHS WM ONPCACTUTCIbHBIM IIPH-
JATOYHBIM MPEATOXKECHUCM:

. Asnenus, npoucxoosujue 60 6pems
Phenomena occuring dur-

ing solar flares are thor-
oughly investigated.

The equipment needed for
the experiment was care-
fully checked.

ecnuliiex Ha connye (Komopsle npo-
UCX00SIM 60 6pems BCNblUleK Ha
COIHUE), TINATSIIBHO UCCIICAYIOTCS.
OGopyaoBanue, HeoOxoxumoe (Ko-
TOpOe HEOOXO0UMO) AJIs1 OIbITA, ObI-
JI0 TIIATCIPHO MPOBEPEHO.

IpudactHeic 000POTHI MOTYT BBIMONHATh (DYHKIHIO OMPEIAc-
JCHUS MPH 3aMECTUTENIIX CYLICCTBUTEIBHBIX that (those), one (ones).
B »>TOM cayuac oHHM HEPEBOAATCS MO OOIMUM IMPABHIAM. BMECTO ME-
crouMeHus that (those) U CIIOBa-3aMECTUTEISL One (0nes), CTOSIIUX
MEPe] MPUIACTUEM, MTOBTOPSICTCS CYIICCTBUTCIBHOE, KOTOPOS OHH 3a-
MEHSIOT (that, those MOKHO ICPSBOAUTD MO, KOMOPbIiL).

J10 BemecTBo 0Oojice IICHHO, YEM
BELLECTBO, MOJIyueHHOe (TO, KOTO-
poe ObLIO TMOJyYeHO) MNPEIIICCTBY-
FOITMMH HCCIICI0BATCIISIMH.

This substance is more val-
uable than that obtained by
other researchers.

Ecnu npuuactHeli 060poT, SBISASICH ONPEACICHUEM K MOIJIC-
JKAIIEMy, CTOUT MOCIIE CKAa3yeMOro, TO IEPEBO MPEIIOKEHHUS CIEAYET
HAYHHATD CO CKA3yEMOro:

A graph is given showing IlpuBonutca rpaduk, HLTIOCTPU-
the dependence of pressure pywIUi 3aBUCHMOCTb JABICHUS OT
on temperature. TCMIICPATYPBHI.
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Hapeuwns so — Tax, so far (thus far) — no cux nop (Takum odpa-
30M) U APYTHE, CTOSAIIUE NEPe] MPUIACTHEM U BXOAALINE B ONPEACIH-
TENBHBIN NPUYACTHRIA 000POT, IPHU NEPEBOJE CTABATCA MOCTIC HETO!

The substance thus obtained BemectBo, nosryueHHOE TAaKHM
was pure. 00pa3zom, OBLIIO YHUCTHIM.

Iepen Participle 1, Bxoasiqum B ONPEACTUTEIbHBIN MPUYACT-
HBIH 000POT, MOKET CTOSTh COIO3 dS, KOTOPBIH WK HE MEPSBOAUTCS HA
PYCCKHIA SI3bIK, WIH MIEPSBOAUTCS, UCIIOIB3YS CIOBA 8 MOM GUOE, KUK,
max, Kax.

As ordinarily obtained JKeneso B Tom BHIE, KAK OHO 00bITHO
iron contains some admix- ToJy4daercs (Tak, KaK ero 00bIYHO
fures. MOJIYYaK0T), COACPKUT MPUMECH.

OFpaHI/I‘{I/ITeJ'lebIe omIpeae/JINTE/b HbIC TIPEAJIOZRECHUSL

OrpaHuYUTEIIBHBIC OMPEACITUTEIIBHBIC TPEAIOKCHHUS COACPHKAT
HHDOPMALIHIO, YTOUHSIOLIYIO 3HAYCHUE CIIOBA, K KOTOPOMY OHH OTHO-
catcst. OHM BRIOUPAIOT U3 KJIACCA MPSAMETOB, 0003HAMACMBIX OTIPEACIISI-
CMbIM CJIOBOM, TOJIBKO TC, KOTOPBIC OTBCUANOT OIMPCACICHHBIM XAPAKTC-
puctukam. OmyeHHe OrPaHIIUTEIBHOTO PHAATOUHOTO TIPS IIOKCHIS
YaCTO BEACT K HESCHOCTH WM HE MPABHIIBHOCTH TJABHOTO TIPSITONKE-
HUS, K U3MCHCHHIO ¢ro cMbIcia. OrpaHHuIUTCIBHBIC OTPEICTUTCIBHBIC
NPUAATOUYHBIC MPCATIOXKCHUA HC BBIACIIAIOTCA 3AIATBIMU.

Do you remember the name of  Thl HOMHHIIb Ha3BaHKE OUOITHO-
the library where we fook TCKH, B KOTOPOU MBI Opaiii KHH-
books? ru?

[Ipunatounoe mpeanoxenue where we took books oTHocuTCS
K cioBy /ibrary, u Oe3 HEro HaM HEC MHOHATHO, O KakoW OHMOIHOTEKE
WACT PeUb, TAK KAK UX MOKET OBITH MHOTO. JTO — MPUAATOYHOE Orpa-
HHYUTCIBHOC NPCATOKCHHE. B aHrImMiickoM NpeInoKCHUH OHH HE
BBIACIISIIOTCS 3andaThiMu. He phoned the girl who he met at the univer-
sity library. OH mO3BOHWNI ACBYIIKE, (KakOW HMEHHO?) C KOTOPOI
BCTPETHJICS B YHUBEPCUTECTCKOH ONOITHOTEKE.
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[Ipn omyieHHHM NMPHAATOYHOTO TNIABHOEC MPEATIONKCHHE TOXKE
H3MEHSET cMbICT: He phoned. the girl.
People who do sports live longer. Jlromu, (kakue HIMEHHO?) KOTOPBIC
3aHUMAIOTCS CIIOPTOM, KHBYT JOJIbIIE.

[Tpu onmymennn npuxaToyHoro, Gpasa rIaBHOTO MPETOKSHUS
TOKE M3MEHACT cMbICT: People live longer.

OnucarensHble OomIpeACINTENbHbIC IPUAATOYHBIC TPEAIOKRCHUA

OmnwmcareapHBIC ONPEACTUTEBHBIE HPUAATOUYHBIC MPEATIONKE-
HHUS B QHIVTMHCKOM SI3BIKE MPEIOCTABLIIOT AOMOIHUTCIBHYIO HHTEpC-
CYIOILIYIO HH(POPMALIHIO, KOTOPasi HE SBJISICTCS 00sA3aTCAbHON A1 TO-
HUMaHHSI CMBICIA T[JIABHOrO mnpeanoxkeHus. OHu COOOIMAIOT HaM
0OMBIIC ONUCATEIBHBIX CBEACHHH O KOM-THOO WK O 4eM-ITH00, HO HE
BBIJCIISIIOT CaM MPEIMET WM YETIOBEKa U3 MHOXKECTBA Apyrux. B ot-
JMYHE OT OTPAHHYUTCIBHOTO, ONMCATCIBHBIC MPHIATOYHBIC W BOBCC
MOTYT OBITh BBIHECCHBI B OTIACIBHOC MPEATIOKCHHUE, IPH 3TOM ITIaBHOC
HE MMOHECET HUKAKOr'0 CMBICTIOBOTO yinepda.

Hamprvep:
Bulk carriers, which are Cyxorpy3ssl, KOTOpbIC HPEIHAZHAYCHBI
infended to carry bulk niasi MEPEBO3KH CHIMYYUX TPYy30B, B
cargoes, mostly are very OCHOBHOM SIBISIFOTCS OYCHb OOJBIIH-
big ships. MH CYAaMH.

B maHHOM mpennoKeHUH peub HIACT O CYXOrpy3ax BooOwe, To
€CTh HE BBIOCIACTCA KAaKafA-TO KOHKPCTHAs KATCrOPHs WIH TPYIIA.
[TosToMy mpHAATOYHOE MPEITOKEHHE 30ECh ABISCTCS ONHUCATCIBHBIM.

Bulk carriers that are full of Cyxorpy3bl, KOTOpBIC HAIOTHCHEI
bulk cargoes are ready fo CHIYYUMH TPy3aMH, TOTOBBI K OT-
depart. MIPaBJICHUIO.

B 3TOM e mpuMepe mpHIATOYHOE MPEANIOKCHUEC TOBOPUT O
TOM, KaKHE¢ UMCHHO CYXOIPY3bl HMEIOTCS B BHIY, IO3TOMY OHO SIBJISI-
€TCS OTPAHIIUTCIBHBIM.

3naxu npenunanus

B ornuune ot OrpaHUYUTETBEHOTO MPHIATOYHOTO, OIUCATENb-
HOC TPUAATOYHOC MPEATIOKCHHUE MPHUHATO BBIICILITH HA MHCHME 3aIi-
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teiMu. Korzma oHo ynoTtpebneHo B cepelrHE INMAaBHOTO MPEINIOKEHHUS,
3amdras CTaBUTCH € ABYX CTOPOH: TEPE] OTHOCHUTEIBHBIM MECTOMME-
HHEM U B KOHIIE camoro npuaaroysoro. Korga ke nmpumartogHoe uaet
B KOHIIE TJIABHOTO IMPEIOKECHNA, TO 3aIIITas CTaBUTCS TOJIBKO MEPE]
OTHOCHUTEIHHBIM MECTOMMEHHEM.
Hamprvep:
My best friend Alex, who stud- Mo ayummii Apyr AJEKC, KOTO-
ied at the same university as pbHIA VIAICI B TOM K€ YHHBEPCH-
me, has recently developed a TeTe, 4TO U 4, HEAABHO pa3padoTat
software program. IPOTrpaMMy.

In the university yard I met B yHHBEPCHUTETCKOM JBOpE 4

some girls, who helped me fo BCTPEeTHNI HECKONBKO JEBYIIEK,

find the way. KOTOPBIE ITOMOTTIH MHE HAWTH J0-
pory.

B onwmcarenpHBIX ONPEACTUTENBHBIX MPUAATOYHBIX IPEIIIO-
JKCHUSAX B AHTJIMHCKOM f3BIKE HCIONB3VIOTCH CICAYIOIMHEC OTHOCH-
TEBHBIC MECTOUMCHUSL:

— Kak moanexamue: who (ecnu OnmMCHIBacT 4eIoBeka), which

(ecnm omUCHIBACT MPEAMET).

— Kax momonnenue: who/whom (uenosek), which (mpeamer),
where (MecCTO).
— Kax npurspkarespHOS MecToMMEHUE . Whose (YSI0BEK).

[Ipumeuanue: B ONMUCATENBHEIX NPHIATOYHBIX MPEATI0KECHUAX
MECTOUMEHHE fhal HE MOMKET 3aMCHSTh MECTOMMCHHUS which / who /
whom.

OTHOCHTETBFHOEC MECTOUMEHHUE B OIMHCATEIbHBIX MPEII0NKE-
HUAX HE MOKET OBITh ONYIICHO AAKE B TOM CIy4ae, KOrJga OHO SB-
JIeTCS JONMONTHCHHUEM TIIIaroja B ONPEACTUTCIBHOM HPHIATOYHOM
MPEATI0KCHUH.

Hamprvep:
She gave me the book, which was QOHa gana MHE KHHUTY, KOTOpas
in a red envelope. ObLIa B KpacHOU 0OMOKKeE.
She gave me the book, which I QHa gana MHE KHUTY, KOTOPYEO
began to read immediately. s HaYall YATaTh CPasy.
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OmnucarenbHBIC MPUIATOYHBIC MPEAIOKCHUS B aHT THHCKOM
A3BIKC MOTYT HAYHMHATBCI C BBIpKCHUH tuma all of, each of, both
of, all o)f, any of, U ApyrHUX, CIEJOM 32 KOTOPBIMH HJCT OTHOCH-
TEJILHOE MECTOUMEHUE Whom (€CIu peub UACT O TIOAIX) HWiu which
(o mpeamerax).
Hamprvep:

There were a lot of, students at Ha xoHdpepeHUHMH OBIJIO MHOTO
the conference, many of,whom I CTYACHTOB, MHOTHUX W3 KOTOPBIX
knew. s 3HAIL

Mike was carrying two books, Malik Hec aBe kHurh, obe u3
both of, which were from the OHOIHOTCKH.

library.

OTHOCHTEIPHOEC MECTOMMEHUC Which, UayIee B HAYAJC OIMH-
CaTCIbHOTO MPUAATOYHOIO MNPSIIOKCHHUS, Yalle CChLIACTCS HA BCHO
nHGOPMAIHIO, TIPCACTABICHHYIO B MPSABIAYIICH YACTH MPESITOKCHI,
HEIKEJTH HA OTHO KOHKPETHOS CJIOBO.

Unit 17

The Conjunctionless Subordinate Attribute Clause
Beccoro3Hoe npuaaTouHOe ONpesesuTe b HOe TP eNJI0KeHe

Beccoro3noe mpucoeIUHEHUE ONMPEACTUTEIBHBIX (OTPaHHIH-
TCJABHBIX) TPHAATOYHBIX MPSIIOKCHHA MOXKET UMETh MECTO B TEX
Claydasx, KOrAa OTHOCHUTENbHBIC MecTomMeHus who, which ue sBis-
FOTCSl TOAJICKAIITUM JAHHOTO OMPESACTUTSIHHOTO MPUAATOYHOTO TIPS/~
TOXKCHUS

The building (which) our insti- 3pmaHue, KOTOPOS 3aHUMACT HAII

tute occupies is big. HHCTUTYT, OOJBIIOE.
I'll translate the article (which) 5 nepeBeay CTarbio, KOTOPYEO
you have given me. BBl MHE JAJTH.

beccoro3Hoe CcOeIMHEHHE HEBO3MOXKHO, KOTJa COHO3HOE
CJIOBO SIBISIETCS MOJIEKAIUM OIPEACIUTEIbHOTO NPUAATOYHOIO
MPEAI0KEHUSL:
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The house which is occupied by lom, KOTOpBIH 3aHAT HalIHM
the office is big. VUPEIKACHUCM, OOITBIION.

The man who is reading a YenoBek, KOTOPHIH YHTACT KYp-
magazine is our monitor. HaJ, Hall CTapoCTa.

B Ttex cnyuasx, xorma which unu whom NpeaIIeCTBYET Mpea-
Jor, pu 6ECCOIO3HOM COCIUHCHHH 3TOT MPEAIOT CTABUTCS MOCTC CKa-
3VEMOT0 WM JOMOTHCHHS (€CIH TaKOBOE MMEETCS), HO BCETAA MEpex
00CTOATETBCTBOM:
The house in which we live is new. The Jlom, B KOTOpPOM MBI KH-
house we live in is new. BECM, HOBBIH.
The young engineer with whom I am Monoaoli UHXEHEP, C KO-
working graduated from the MPEI The TopbiM s paboTaro, OKOH-
young engineer 1 am working with ynn MOW.
graduated from the MPEL Nzobperenne, o kotopom
The invention about which he spoke at 0OH TOBOPHJI HA MPOILIOH
the last lecture is very interesting. The nexuyy, OYCHb HHTECPEC-
invention he spoke about at the last lec- woe.
ture is very interesting.

Bonpocot na nosmopenue k Mooyaro 6:
1. YUmo maxoe onpeodenenue?
2. Kakue cnoco0vl ébipasiceniis onpeoeneHus cyuecmeyiom?
3. Kakyrwo ynryuto 8 npeonoxcenuu 6binoaHa0om onpeoeiumeib-
Hble NPUOAMOYHbBIE NPEONONCEHUL?
4. Yem omauuaemes onpeoeiumenbHoe NPUOAMOYHOe Npeonodxce-
HUe Om 0ZPAHUHUMENbHO20?
5. C xaxumu yacmamu \peyy ynompeasaiomes OmMHOCUMENbHbIE Me-
cmoumenus: who, which, that?
6. Karyr \poib 6 npednoxdceHul uapawom onpedeiumeibHole Npi-
yacmuble 060pomvi?
7. Karxyio gynxyuro 6 npeonoxcenuu gumonnaom that (those), one
(ones)?
8. Koeoa e nmpedinozcenuu mozym 'ynompebiimoscs 06eccorsHvie
NpUOamoYHbIe ONpedelumenbHble NPeONONCEHUL?
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Unit 18

The Conditional Clause (0 and 1** Conditionals)
yc.]'lOBHbIe OpEAJIO’RECHUA HYJIEBOI'0O U MEPBOro TUIla

Zero Conditional — yc10BHBIE IpeAI0KEHUS HYJI€BOI0 THIIA

Zero (0) Conditional ucrmonp3yeTcst, KOrJa Mbl TOBOPUM O
(axTe WIH CUTYALUH, MPOUCXOAALICH B HACTOSINEE BPEMs, KaK pe-
3yJIBTAT BBIIIOJHCHHS YCIOBHSL.

DTOT THII MOKA3BIBACT YCIOBHUE, KOTOPOC BCerma OyaeT
NpaBaOW: Hay4HBIC (AKTHI, 3aKOHBI MPUPOABI, OOIICIPHUHATHIC HUIH
oucBHIHBIC yTBepxkAcHUA. OOBYHO TpeanokeHus ¢ Zero
Conditional mepeBoaATCS HACTOSINUM BPEMCHEM, MOCKOJNBKY OHH
Becerga spisitores npasaoi. Zero Conditional obpasyercs mo cie-
JAYIOLIEN CXEME:

Yciosue PesysbTar
If + Present Simple, Present Simple
If vou cut your finger with a knife, | it hurts.
Ecmu nope3arh Hajel HOXKOM, OH 0oJIuT.

Zero Conditional Tak:ke UCMOB3YETCS [JIsE TOTO, YTOOBI JATh
VKa3aHUs WX UHCTPYKUUU. B 3TOM ciyuae B pesyjbrare OyaeT uc-
MOJIb30BATHCS MOBEIUTESIPHOC HAKIIOHCHUE, a He Present Simple.

Ycosue PesysbTar
If + Present Simple, Imperative mood
If you don’t want to be late, hurry up.
Ecmm me xodemp ono31aTh, MOTOPATLTHBANCA.

Take a nap if you feel tired. — B3apemHn, €CIU Tl yCTA.

UYacTo B TaKHX MPEIIOKEHHUIX HCIONb3YETCA CIOBO always.

If (ecnu), xak npaBuIo (HO HE BCETAA), MOXKHO 3aMCHHUTH HA
When (xoraa).
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If / When you buy in bulk, we Ecmu / Korma Bbl mokymnaere
always give a discount. OIITOM, MBI BCCTIA AACM CKHIKY.

If you want to become an engi- Ecnu Tbl XO4elIb CTaTh HHKCHE-
neer, you have to pass a very pom, Teb¢ HYKHO CIarh OUCHb
difficult exam. CJIOXKHBIHN dK3aMEH.

B ocHoBHOI uacTu mpeanokeHUs (PE3yabTATe) MOXKHO WC-

nosis3oBaTh IloBenutensHoe HakyoHenue / Imperative win Mo-
naabHbIH riiarosa / Modal verb:

Don’t change the price if we He mensit neny, ecinmu MbI 3T0 He
haven't discussed this. o0CysKaau.

You should call us if your Bawm ciexyer mo3BoHHTE HaMm,
computer crashes. €CJIM Ball KOMITBIOTEP CIIOMACTCSL.

First Conditional — ycioBHBI€ TTpeA/I0KEHHS IEPBOr0 TUIA

Real (1) Conditional ucrnionb3yeTcsi, KOra Mbl TOBOPHM O CO-
OBITHSIX WJIM CHUTYALMH, KOTOPAs OYCHb BEPOSTHO MPOU3OUACT B Oy-
JYIIEM, KaK Pe3yJIbTaT YCIOBHSL.

VY CI0BHOE MPEISIOAKEHHE NEPBOrO THUIA HA3BIBAIOT CLIE «Pe-
ATBHBIM» YCIOBHBIM, BEAb OHO MOKA3bIBACT ACHCTBHE, KOTOPOC C
0O0JTBIION BEPOSTHOCTBIO CIIYUHTCS, CCM BBIIIOIIHUTE YCIOBUC. Takue
NPCIIOKCHUS OHMCHIBAIOT CHTYALMIO, KOTOpPas MPOH30HaeT B Oyay-
IIICM BPEMCHH.

Ipu nocTpocHNH MOJOOHBIX MPEATOKCHHNE B PYCCKOM SI3BIKE
MBI HCTIOJIB3YEM B YCIOBHH H B PE3yJbTaTe OyayIIee BPEMs, HO B aH-
TTIHICKOM TONBKO B pe3yibTare OyaeT Oyaymee BpeMsl, a B YCIOBHH —
HACTOSIIICE.

Yciosue PesyabTar

If + Present Simple, Future Simple

If the weather is good, we ll walk in the park.

Ecrmu morozaa 0y AeT XOPoLIeH, MBI IOUAEM TYJIATh B HApKe.

Taroke First Conditional 4acTo HCIOMB3YETCS, €CIH MBI XOTHM
MPEAYNPEANTE WK MPEIOCTEPEUYb OT YEr0-Mnbo.
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You will get into trouble If you Tl monazeims B HEMPHUATHOCTH, €C-
continue to hang out with her. 11 POJOIKUIIB OOIIATHCS C HEH.
If you drink much coffee, you ~ Ecnu Tl Oyaeiip T MHOTO KO-
won 't sleep at night. ¢e, To He Oy Aemb cnaTh HOYBO.

B otnmune oT pycckoro fA3blka, B YCIOBHOH YacTH HCIOIb3Y-
€TCs HACTOSIIEE, a He OyayILiee BpeMsl.
If you buy in bulk, we will give Ecnu BB KyITUTE OIITOM, MBI Ja-
you a discount. JIAM BaM CKHIKY.
B ocHoBHOM wacTn MOXHO Takke wucrnonb3osare Ilosenn-
TejibHOe HakJoHeHne / Imperative mmn MoganpHbiid raarosa /
Modal verb co 3naucHueM Oy ayIero.

If they arrive early, show Ecim onm pueayT paHbIne, TOKaKA
them our new equipment. UM Hallle HOBO€ 000PYAOBAHUE.

If you order it now, we can Ecmm BB 3akakeTe ceiuac, Mel

give you a discount. CMOJKEM JaTh BaM CKHUIKY.

Bwmecro if (ecn) B Conditionals MOXHO Takke KCIOIB30BATH
JPYTHE CIIOBA:

As long as / provide that = only if / Tonbko eciiu

Unless = except if / ecoin He

In case =to avoid a possible problem later / Ha cayuaid, ecoiu.

Unit 19

The Conditional Clause (2™ and 3 Conditionals)
Yca0BHbBIE IPeI0KeHHS] BTOPOTr0 U TPEThero TUIa

Second Conditional — yciioBHbIe Ipesi0:KeHNs1 BTOPOro THUIA

ITOT THUM YCIOBHBIX MPSANIOKECHUN HA3BIBACTCS «HEPCATbHBIM
HacTosmy». OH MOKA3bIBACT MAJOBEPOITHYIO HIIH BOOOPAKACMYEO
CUTYAIIHIO, KOTOPAst OTHOCHUTCS K HACTOSIICMY HIH OYIYIIEMY BPEME-
uu. Takas cuTyarus OOBIMHO HE COOTBETCTBYET (PAKTaM B HACTOSIIEM.
To ecTp maHc TOrO, YTO 3TO ACHCTBUC MPOW3OMACT, HCBCIHK, HO HE
HUCKJIIOUEH COBCEM.
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Ycaosue PesyabTar

If + Past Simple, would + rmaroxn 6¢3 to
If I lived in the countryside, I would walk in the forest every day.
Ecmu 651 51 5Kr1 3a TOPOJIOM, S1 OBI TYJIAUT B JICCY KAXKIBIH JCHb.

Takske 3TOT THI NPSAIOKESHUH UCIIOIB3YETCS AJIS1 TOTO, YTOOBI
J1aTh COBET.
I would never do this If  were 51 Obl HHUKOTZA 3TOrO HE CAC/A,

you. (ecnm Obl OBLT) HA TBOEM MECTE.
If I were in a tricky situation, I Ecnu Obl 1 monman B CIOXHYIO CH-
would take this opportunity. Tyanuio, 5 OBl BOCHOJb30BAJICSA

9TOH BO3MOKHOCTBIO.

OOparute BHUMAHUE HA OHY OCOOCHHOCTH, CBA3AHHY IO C TJia-
ronoM 7o be. B yCIOBHBIX NPEANOKCHUAX HCTIONB3yeTCa (popma were
KaK I/l COUHCTBCHHOTO, TAK M MHOXKCCTBCHHOTrO umcna. Was — 310
Pa3rOBOPHBIN BAPUAHT, OH YaCTO BCTPEUACTCS B IOBCEIHEBHOU PEUH.
If I were in your shoes, I would make up with her and start speaking
again. = If I was in your shoes, I would make up with her and start
speaking again. Ecmu Opl g Obl1 TOOOM, s1 OB HOMHPHICS ¢ HEH U
HAual CHOBA Pa3roBapUBaTh.

Third Conditional — yci0BHbIe IPeaJTOKEeHNsI TPETHEr0 THUIIA

Tperuii THI HA3BIBACTCA «HEPEATBHBIM NPOLLTBEIMY. Bero ero
CYTh MOXKHO BBIPa3uTh OJHOU ¢pazoii: coxaneHue o npouutoM. Koraa-
TO B MPOILIOM YTO-TO MPOH3OILIO, MBI 00 3TOM COXKAJIEEM, HO HU3ME-
HHTb COOBITHC YK€ HEC MOXKEM. DTO CIMHCTBCHHBIM THIT YCIOBHBIX
HPEATOKEHHM, KOTOPBII OTHOCUTCS K IPOLICAIIEMY BPEMEHH.

Ycaosue PesyabTar
If + Past Perfect, would have + past participle
If T'hadn’t missed the bus, I wouldn’t have been late for work.
Ecmm ObI g He omo3man Ha s1 OBI HE OTI03/al Ha PadoTy.
aBTo0yC,
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If he had been more diligent,
Ecau Obl oH ObLI OONEE OTBET-
CTBCHHEBIM,

he would have been promoted long
time ago.
€ro Obl JABHO IOBBICHIIH.

Taroke Third Conditional ucnone3yercs, KOraa Mbl KPUTHKYEM
KaKHEe-TO JCUCTBUS, KOTOPHIC MPOU3OLIIH B NPOLIIOM U KOTOPHIE MBI

HE MOYKEM YKE H3MCHHTb.
If you had listened carefully, you
wouldn’t have made so many
mistakes.

If you hadn'’t left your car
opened, it wouldn’t have been

Ecnmu 0wl
caymaj, Tel Obl HE JOMYCTHI

TBl BHUMATCIIBHO
TaK MHOTO OIIUOOK.

Ecnu 61 TH HE OCTaBUN MaIIu-
HY OTKPBITOH, ¢ OBl HE YTHAITH.

stolen.
Third Conditional moka3siBacT HE TONBKO HETATHBHOS MPO-
o€, MBI Tak:Ke HCIOJIB3YEM €r0, KOTJa XOTHM COOOIIUTE O XOPO-
LIUX COOBITHUAX, KOTOPBIC MPOU3OULIH B MPOILIIOM H IMOJIOXKHUTEIBHO
MOBJIMSITA HA HAIIE HACTOSIICE.
He wouldn’t have made this dis-
covery if he hadn’t done precise
calculations.

On He coBepmun OB 3TO OT-
KpBITHE, €cid OBl HE cHenan
OYUCHb TOYHBIC PACUCTHI.

Unit 20

Conjunctionless conditional clauses
Beccoro3Hble yC10BHbIE TP eIJI0KEHUS

Coro3 if MOxeT ObITh ONYIIEH B YCIOBHBIX MPEITOKCHUIX
BCEX TPEX THIIOB.

1. B yCIOBHBIX NPEANONKEHUAX MIEPBOTO THIA COO3 if MOXKET
OBbITh OIMYILICH, KOTJAA CKa3yeMOE MPHAATOYHOrO MPCIIOKCHUS BBIPa-
JKCHO coueTanueM should ¢ naduautuoM. B sToMm cnyuae should cra-
BUTCA MEPEA MOAJICHKAIINM:
Should he come, ask him to wait. = If he should come, ask him to wait.
Ecnu oH mpuaet, monpocuTe €ro mogoKaaTh.

2. B yCNOBHBIX NPEITOKEHUAX BTOPOTO THIA COO3 if MOMKET
OBbITh OMYIUECH, KOTJ2 B MPHUJATOYHOM IPEIIOKCHHH UMEIOTCS TJ1aro-

344



asl had, were, should. B Takux ciiydasix 3TH TJ1aroJibl CTaBATCS MEPE]
TIOICKALIAM
Had I time, I should prepareifor my exam. = If I had time, I should
prepareifor my exam. Ecau Ob1 y MeHS OBLTO BpeMsl, 51 MOATOTOBUICS
OBl K DK3aMCHY .
Were he here, he would help us with our homework in Information Sci-
ence. = If he were here, he would help us with our homework in Infor-
mation Science. Eciin Obl OH OBLI 37¢Ch, OH HOMOT' OBl HAM C HAIICH
JoMainHeH paboTol o HHPOpPMAaTHKE.
Should I see him tomorrow, I should ask him about the new experi-
ment. = If [ should see him tomorrow, I should ask him about the new
experiment. Ecnu Obl s YBHACT €r0 3aBTPa, CIPOCHI OBl €T0 0 HOBOM
SKCIICPUMEHTE .

3. B YCIOBHBEIX NPEIIOKEHHUIAX TPETHETO THIA MPH MPOIYCKE
coro3a If Tmaron Aad cTaBUTCS IEPE IO ATCHKALIHM:
Had I seen him yesterday, I should have asked him about the new ex-
periment. = If I had seen himyesterday, I should have asked him about
the new experiment. Eciu Obl s BUACI €r0 BUSPa, S CIIPOCHIT OBbI €TO 0
HOBOM SKCIICPUMCHTE.

Bonpocwt na nosmopenue k Mooy 7:
1. Kax obpa3zyromes yciogHbie NpeonoHCeHUs Hy1e8020 U Nepeozo
muna?
2. Koeoa ynompebaaromesa ycioeHbie NpeOloNHCeHUs HY1e8020 U
nepeozo muna?
3. Kax obpasyromes ycioeHvie npeoioxceius 6mopo2o muna?
4. Kozoa ynompeOnatomcsa yCiogHvle NPeOloHCeHUs 6mopo2o mii-
na?
5. Kax ofpasyiomes u kax ynompeOiaomes yCio8Hble npeoioxice-
HUs mpemveeo munda?
6. Kozoa ynompebaaiomes ycio6Hvie npeoiodCeHus mpemveco miu-
na?
7. Kozoa mozym ynompednambca Oeccorosuvie YClO8HblE NPeoio-
Jncerus?
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Unit 21

Subject and predicative clauses
Ipugarounbie MPEITOKEHUS — TTOJIEKALINE H CKA3yeMbIe

B aHrmuickoM SI3bIKE CAOXKHOMOMYUHCHHOC MPEII0KCHHUS
0o0pa30BaHO TJIABHBIM MPEIIOKCHUEM M OJHUM HJIH HECKOJIbKHUMH
MPUIATOYHBIMH MMPEII0KCHUSIMH, BRICTYAOIUMH B TCX K (PYHKIHM-
SIX, UTO U YICHBI TPOCTOrO mpeaiokeHus. K riaBHOMY NpeI0KEHUIO
MPUJATOYHOS MPESTOKCHNUEC MPUCOSCTUHICTCS MPU MOMOIIH COK30B
(that, whether) wnu coro3ubix cioB (who, whose, what, which, when,
where, why, how). BoamoskeH OSCCOFO3HBIN CHOCO0 MPUCOSTHHCHUS,
OJHAKO, MpPH TMCPEBOAC COK3 BOoccTaHaBmuBacTcs. IlpugaTounbie
MPEIIOKSHUS TTOJICKAIINES U CKA3yCMbIC HE OTIEISIHTCH 3aMsATOoM OT
[JIABHOTO MPEII0KCHHUSL.

IpuaarouHbie TPEIOKEHUS — MTOIJIEIKALIHE

B nmpeanoskeHusX Takoro poJa B KAYECTBE MOAJICHKAIICTO HC-
MOJIB3YETCS MPUAATOUYHOC MPEAIOKCHHES ¢ COOCTBCHHBIMU ITOJJICIKA-
mM U ckazyembiM. OTBEUACT HA BOMPOCHL K07 WU 4mo?

That his answer was correct is not surprising. To, 4To ero oTBET OBLT
MPABUJIBHBIM, HE YAUBHUTE/IBHO.

IpuaarouHoe OPSATIOKEHUEC — MOJICKAIISE MOXKET CTOSTh U
MOCJAC CKa3yeMOro, NMpuYéM B 3TOM CIy4yac TJIABHOC MPESATOKCHUC
HAYMHACTCS (hOpPMaTBHBIM TOICKaIuM if. COeTHHCHHE PHUIATOTHON
YaCcTH NPEAJIOKCHHUI C OCHOBHOM YACTBIO MOKET ObITh U OECCOIO3HBIM.
It is a pity you have missed the lecture. Kaxas anocts, 410 BBl IPO-
MY CTH/IH JICKIHIO.

IHpunaTounsbie npeasioskeHNs — CKa3yeMble

B mpeanoxeHHsAX Takoro poja B KauCCTBE WMCHHOU YacTh
CKa3yeMOT0 HCTIOIBb3YETCA MPUIATOUHOE MPEATIOKEHHE, KOTOPOE, KaK
MPaBUIIO, CICAYET 3a IIaroioM fo be, fo get, fo become u XapakTepu-
3y€T IOJIEKAIIEE.
The problem was how quickly we could receive spare parts. Ilpobnema
3aKII0YaNIach B TOM, HACKOJIBKO OBICTPO MBI CMOKEM IONYYHTh 3amac-

HBIC JCTAIH.
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beanuuHble MpeanoXKeHns ¢ NPUAATOYHBIMH MPETOKCHHUIMU
B POJIM YACTH CKa3yEeMOTO MoCIe 10 seem, fo appear, to look, fo happen
TaKXKE OTHOCATCS K MPUAATOUHBIM MPEIIOKEHHUAM CKA3yEMBIM.
It seems that the experiment hasifinished successfully. Kaxercs, skc-
MEPUMCHT 3aKOHYHIICS Y IAYHO.

Unit 22

Object clauses
I[OHO.]'[HI/ITC.]'ILHBIC npuaAaATOYHBIC TPEAJIOREHUS

JlononHeHHe, Kak W BCE APYIHE WICHBI MPSAIOKCHHS, MOXKET
OBITh BRIPAXKCHO MPUAATOUHBIM MMPEIOKCHUEM, KOTOPOS CICAYET 3a CKa-
3yeMBIM M BBOJUTCS COXO3aMU if, whether, that M COIWO3HBIMH CIOBAMHU
who, whom, which, what n nip. BoaM0oXHO OecCOr03HOE COCAUHCHHE.
We know (that) physical changes W3sectro, uto PU3HUCCKHE M3MEHE-

were caused by heating. HUsI OBLTH BBI3BAHBI HATPCBAHUCM.
1 wonder if _iHis _value _is VIHTepecHO, SABASCTCS JIM JaHHOS
changeable. 3HAYCHHUC TICPCMCHHBIM.,

B cayuae, ecau ckazyeMoe TNIAaBHOTO HPEATIONKCHHS CTOHUT B
mporeaieM Bpemenu (Past Simple), HeoOxoaumo cobr0aaTh npaBu-
JI0 COTJIACOBAHUS BPEMCH.

1. Ecmm ckazyemoe mpHAATOYHOTO MpetoxkeHus crout B Past
Simple unu Past Continuous, To Ha PYCCKHH SI3BIK OHO TIEPE-
BOJUTCS HACTOSALIMM BPEMCHEM.

They thought (that) the substances differed. Onn pemman, 410

BCILICCTBA PA3THYAIOTCA.

2. Ecnu ckazyemoe npuaatouHOro npeaioxeHust crout B Past Perfect,
TO Ha PYCCKHH SI3bIK OHO TICPEBOIHTCS MPOLIEIIITAM BPEMEHEM.
They concluded (that) the test had been done successfully. Oan
MPHUIIUTH K BEIBOJY, YTO TECT BBIMOJHCH YCIICIIHO.

3. Ecam ckazyemoe mMpuUAATOIHOTO mpeamokeHus ¢ctouT B Future
in the Past, To Ha pyccKkuii sI3bIK OHO MEPESBOAUTCS Oy Iy IAM
BPCMEHEM.

The supervisor wondered if I would finish the report in time. Py-

KOBOJHUTENb IOMHTEPECOBANICS, 3aKOHUY JIH 51 OTUCT BOBPEMSL
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Elliptical clauses
Hemnognabie 06CTOHTCJ'IL CTBEHHBIC NPUAATOYHBIC IPECAJIORECHU S

[Tpuparounrie 0OCTOATEIBCTBCHHBIC MPEITOKCHHS YKa3bIBa-
0T Ha OOCTOSATENBCTBA, MPU KOTOPBIX coeepuuactcs Acvicteue. OHU
MOJPA3ACIIOTCS HAa MPHOATOYHBIC MECTA, BPEMEHH, MPHYHHBI, YCIO-
BUS U T.J.

B cnyuae ecnu B cocTaBe Cka3yeMoro mpHAATOYHOTO MPEJIO-
JKCHHSI IPUCYTCTBYET TIArod fo be, a MoAjeKallee COBMAIACT C MOA-
JCKAIUM TTIABHOTO MPEATIONKCHHUS, THOO UCTIONb3YETCsl MECTOMMCHHUE
if, TO B IPUIATOYHOM MPEIJIOKCHHN BO3MOKECH MPOITYCK TOAICHKAILE-
IO U IJarona fo be ¢ mocCneAyIOMNM BOCCTAHOBICHHEM IIPH MIEPEBOJE,
B C/Ty4ae HCOOXOTUMOCTH.

If (it is) necessary, the current
in the circuit can be changed.
Although (it is) efficient, the
method has not been applied
this time.

Ipu HEOOXOUMOCTH B LICTIH
MOKHO U3MCHHTD TOK.

Xotsa metox U 3G (EKTHBEH, B
3TOT Pa3 OH HE UCTIOIB30BAJICH.

Bonpocot na nosmopenue k Mooyiro 8:
1. Kax 06pa3o6aHno cioiCHONOOYUHEHHOe NPediodHceHue?
2. Kakue corosbl u co03Hble CI08A UCNOAB3VIOMCA Ol NPUCoeOuHe-
HUA 6CeX MUnoe NpUOdmOYHbIX NPEeOIONCeHUl K 21a8HOMY Npeo-
JOJCeHUIO?
3. Jlaiime onpedenienue npuoamouHvimM npeoioHCeHusM 8 oy noo-
JIeIHCAULECO U CKAZYEMOZO.
4. YUmo maxoe 0onoanumenbHoe NPUOAMoOYHOe NPeoiodceHue?
5. B uem saxniovaemes npaguio co2nacoeanus 6pemen?
6. Kaxue npuoamounvie 06cmoameibCmeeHHble NpedsioHCeHUs 6bl
snaeme?
7. Umo maxoe sniunmuyeckue KOHCMpYryuu?
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Appendix 4

WRITING FILE
Guide to presentation

[Topsnok NOoAroTOBKYU Mpe3eHTaUH:

1. BriGepure TeMy, KOTOpast BAM HHTEPECHA.

2. ChopMyIupyHTe TEMY MPEICHTALINH.

3. OcyuecTBUTe NOUCK MH(OPMALMU C KCIOJB30BAHHCM WH-
TEPHET PECYPCOB.

4. O6paboraiite coOpaHHYIO HHDOPMALIHIO.

5. TloaroToBeTE TPAMOTHOE, JIOTHIECKH 3aKOHUYEHHOE BBICTYII-
JICHHE.

6. TloxGepuTe WILTIOCTPALIHOHHBIN MaTCPHUAL.

7. IlpopeneTupyiiTe CBOE BEICTYIIICHHE.

O0wmue TpedOBAHUS K TPE3CHTALUN:

1. Ilpesenranus He 10KHA OBITH MCHBIIC 5 CIAHIO0B.

2. llepBblii AHCT — 3TO TUTYNBHBIA JHCT, HA KOTOpOM 00s13a-
TENBHO JOKHBEI OBITH HPEACTABICHBI, HAMPUMED, HA3BAHUEC MPOCKTA,
MOJHOE HA3BAHHUEC YUPEHACHUS, (PAMUITHSL, UM, OTICCTBO aBTOPA.

3. Bropoii ciaiig — 310 coaepIKaHue.

4. TlocnenHre craiiabl MPE3CHTALMH JOJUKHBEI COAEpPIKaTh CITH-
COK JTHTCPATYPBI/UCTOUHHKOB.

5. DproHomuueckHe TPeOOBAHUSA: COUETACMOCTE LIBETOB, Orpa-
HHYCHHOC KOJIMYICCTBO OOBEKTOB HA ClAC, IIBET TCKCTA.

He pexomenayercs pasvemars Ha craiigax 60bIIOe KOTHICCTBO
TEKCTOBOTO MatepHana (LUTaThl, CCHUIKH, ONPEACICHHI U T.J.), TAK Kak
3T0 0Opa3LEl MUCBMEHHOH PEYH, M OHU HE BOCIIPUHHUMAIOTCS HA CITYX.

Ha npotskennu Bce mpe3eHTanmy, 0COOCHHO BO BPEMsI OCHOB-
HOU 4acTH, HCOOXOANMO HCIONb30BATh BU3YAIBHBIC CPEACTBA, HAIIPH-
Mep, crnaiiael B Power Point, rpaduky, TaOmumsl, cxeMbl U IpyTHE.
Craiizpl MOTYT COACPKATh PA3THYHBIC PUCYHKU HIIH CXEMBI (CTONOUa-
tas guarpamma (bar chart), tabmuua (table), TexHHUCCKUE 4YepTEK
(technical drawing), cxema mnocaeaoBarenpaocT mpouecca (flow
chart), kapra (map), mamarpamma, rpaduk (graph), cexropHas aua-
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rpamma (pie chart), opranurpamma (OJOK-CXeMa OPraHHU3ALMOHHON
CTPYKTYPBI CUCTEMBI) (Organigram) u Ipyrue.

Bo Bpems BEICTYILICHHS MPHMEHSHTE HEBEpOATBHBIC CPEACTBA
oOwieHust (3KECThI, MHUMHKY, T[OJOCOBbIC Moaymsiuumu). Creaure 3a
HaJIM4IHeM OOpaTHOH cBs3u ¢ ayauTopueit (eye contact). Hembas ckpe-
IIHUBATh PYKU HA TPYAH WK KJIACTh UX B KAPMaHBI MHAIKAKa HITH OPIOK.
HHorza B pykax MOXKET HAXOUTBCS YKa3Ka HIH PYUKA.

Baina npesenTaims OyaeT yCIEIHIHOH, €C/I BbI OYASTE TOBOPHUTH
B €CTCCTBCHHOM JJISI BAC TEMIIC.

Ecnu mocne Bammero BERICTYIUICHUS V ayTUTOPHH BO3HHUKIH BO-
MPOCHL, ¥ BBl CMOTJIM HA HUX MOJHO OTBETUTb, TO LIC/b BALICH MPE3CH-
TalH JOCTUTHYTA.

Heo6xonnmo nayuutbes odecneunBaTh MakCHMAIBHOE CIIOKOH-
CTBHEC BO BPEMI BRICTYIUICHHS. DTO MOIYIACTCH MYTEM XOPOLICH MOA-
TOTOBKH.

Peuesnie popmysibl B paMKax CTPYKTYPBI IPe3eHTALNH

KoMIoHeHTBI CTPYKTYPBI Peuesnie Gopmytb1
Mpe3eHT AN
Good morning/afternoon, ...(ladies and
gentlemen); First of all, let me thank you
IIpuscTcTBHE all for coming here today; It’s a pleasure
to welcome you today; It’s so good to see
you here.
Let me introduce myself; Let me start by
IIpencrasncHue . . .
cobst 1ptrodu01ng myself. My name is...; I'm a
o first-year student of the faculty ...
% Today’s topic is...; The topic of my
§ B — presentation is...; In my presentation I
m TeMbL would like to report on...; In my talk I'll
tell you about...; Today I'm going to talk
about...
The topic of presentation is important
because...Today’s topic is of particular
;i;i;iiiﬁn TeMBI %nterest. to those of you who...; My talk
is particularly relevant to those of us
who...; I chose this topic because ...
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IMpoxomxenue Tadi1.

KOMITOHEHTBI CTPYRTYPBI

Mpe3eHTALUH

Peuessbie (popmy bl

O3zHakoMIICHHE C OpTa-
HU3AIUCH U CTPYKTY-
Ppoit mpe3eHTaun

My presentation is divided into three main

parts; In my presentation I'1l focus on three
major issues; Point one deals with. .., point
two..., and point three. ..

O3HAKOMIICHHE C

My presentation will take about

MPOACJLKATSILHOCTRIO | 7 minutes; It will take about seven minutes
BBICTY IUICHHA to cover these issues

Do you know that...?; I’d like to share an
ITpuBneucHue

BHIMAHHUSA ay TUTOPHH

amazing fact with you ... According to

OCHOBHAA YacTh

O0600menue napopma-
IUH HOCTIC KOKAOTO
MY HKTA

Before I move on, I'd like to recap the
main points; Let me briefly summarize the
main issues; I'd like to summarize what
I’ve said so far...

3aBepHICHAC KAKIOTO
MyHKTA

This brings me to the end of my first point;
So much for point two ...

Ilepexon x
CIICAYIOIIEMY IYHKTY

This leads directly to my next point; This
brings us to the next question ...

Bo3spameHue K yxke

As I said/mentioned earlier, ...; Let me
come back to what I said before; As 1

CASAHHOMY pointed out in the first section ...
I’d like to stress/highlight/emphasize the
[MomucpxkuBaHmEC following points; I"d like you to focus your

BOXHOH MH(DOPMATIH

attention on...; Let me point out that...; I'd
like to start by drawing your attention to...

KomMeHTUpOBaHUE
BU3YAJIBHBIX CPEACTB

The biggest segment indicates...; You can
see that different colours have been used to
indicate...; First, let me explain the
graph...; Asyou can see here, ...; You can
see the test results in this table; According
to this graph ...; The problem is illustrated
in the next bar chart; Here is a slide that
shows...; The chart on the following slide
shows...; To illustrate this, let’s have a
closer look at...; Let’s now look at the next
slide that shows...
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Iponomxenue Tadi1.

KOMITOHEHTBI CTPYRTYDPBI

Peuessblie (opmy bl

MpPEe3eHTANUH
B
2 | TloxeeneHme In conclusion, I'd like to...; To sum up,
% HTOT'OB weE...
&
Sorry, I didn’t catch the question (the end
of the question), could you repeat your
question? / Do you mean to say that...? /1
YTouncHHC don’t quite follow what you mean to say? /
BOTIPOCA Am I right to understand that...?/ Can you
prove it? /I don’t quite get the idea, I think
A .../Tam sure you didn’t mean that ...
% /Pardon...?
5 Well..., Just ..., Now ..., You see ..., You
z OTcpounBaHuC know ..., Just a moment/minute ..., Let me
é OTBCTA HA BOTPOC see ..., It’s on the tip of my tongue ...;
o How can/shall T put this?
I’'m afraid I don’t know the answer to your
question; Well, I think that goes beyond the
IIpu3Hanue TOTO, UTO ; .
. scope of today’s presentation; Sorry, |
BBICTY ALK HE 3HA- R N
eT OTBET Ha BOTDOC don’t know; 1 am very sorry, | really don’t
know; I am afraid, I don’t know; I must
confess, I don’t know; I wish I knew but ...
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Appendix 5
CrpykTypa 1eJI0BOro 3J1eKTPOHHOr0 MUChMa

B Harme Bpems 3neKTPOHHAS IOYTA — OCHOBHOM HCTOYHHUK CBSI3H
MEXKIY JETOBBIMH MApTHEPAMH, KOJJICTaMHU, ¢ PYKOBOACTBOM, 3aKa3-
YHKAMH M KIACHTaMH. ECIM BB MHIIETE ACTOBOC BJICKTPOHHOC MHCh-
MO, TO €r0 CTH/Ib JOJIKCH OBITh OJH30K K O(HUIIHATEHOMY ITUCHMY .

3aroJ0BOK BICKTPOHHOTO MHUChMa MOJKET COCTOATh M3 PAAa IMo-
JIeH, BapbUPYIOLIUXCS B 3AaBUCHMOCTH OT MOYTOBOTO aApeca:

TO (KOMY): agpec(a) nomyuaressi(eii)

FROM (OT KOI'O): agpec otmpaBuTens (MOXKET 3aMOTHATHCS
MOYTOBOW HPOrpamMMOii)

COPY (KOIIUA): agpec(a) moay4aresi(€it) KOMUH COOOIICHUS

SUBJECT (TEMA): kpaTkoe coaepKaHHe TCKCTa MHChMa, KO-
TOPOE OTOOPAXKACTCS B CIMCKE BXOISINUX COOOLICHUH MOMydYaTens U
TakuM 00pazoM JacT OOIICe MPEACTABICHUE O COACPIKAHUU COOOIIC-
Hus. Ilockonbky B HHTEPHETE MHOTO HE)KEIATCIBHOW PEKIIaMbl, MHO-
THC TIONYYATCIH YIAIIOT HEHYKHBIC UM BXOJSINHC COOOIICHHUS 6e3
yreHus. TakuMm oOpaszom, YToObl Bame COOOIICHUE OBIIO MPOYHTAHO,
BAXKHO HAamMcaTh Xopomyio TeMy. Tak kak oOprgHO B mamke “INBOX
(Bxoasiue)” oroOpaskaroTcsi TONBKO MEpBbie 25-35 CHMBOJIOB, CO-
JCPIKaHUE TEMBI JOJDKHO OBITH KOPOTKHM H JaBaTh KIOY K MOHHMA-
HUIO COODIICHUS, HATIPUMED:

SUBJECT: AIP Conference Proceedings, Pittsburgh, Sept. 2—4.

Ecnu Bame cooOmeHne SBIseTCs OTBETOM Ha APYTOE SIEKTPOH-
HOC THCHMO, MOYTOBOE MPOTrPaMMHOE OOECIICUCHUE, KaK IPaBUJIO,
MpeABapsCT CTPOKY TeMbl 0003HaueHUEM Re: uin RE: (OT JaTUHCKOTO
res — Jej0, 0OCTOATEABCTBO), 32 KOTOPBIM CICAYST TeMa COOOIICHHUS,
Ha KOTOPOE JACTCA OTBET, HAPHMED:

SUBJECT: RE: AIP Conference Proceedings, Pitisburgh, Sept. 2—4.

He cvemmBaiite 06cykacHHE pa3HBIX BOMPOCOB B OXHOM mepe-
mucke. Eciau B Xoae mepenucky MoIHUMACTCS APYTOW BOMPOC U TeMa
HW3MCHHIACh, HAYHHUTE HOBYIO LICTIOYKY COOOIICHHI U BBEIUTE HOBYIO
TEMY AJIs1 3TOU NEPEIIUCKHU.
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Bnosxenus (Attachments)

Brnoxenns — 310 (aiinpl, KOTOpEIE OTHOCATCA K JAHHOH TEME
MEPENMCKU M OTIIPABIIFOTCSI BMECTE € COOOIICHUEM BICKTPOHHOH 1O-
yTbl. CYIIECTBYIOT Pa3iIMYHbIC MPOrpamMMbl Jisg oOpaOoTku (aiinos,
MO3TOMY VOCIUTECh, UTO Y MOIYIATENS €CTh BO3MOXKHOCTh OTKPBITH
npeanaracMblii Bamu tun ¢aiina. Jlyuie Beipe3arh HCOOXOAUMYIO HH-
(opMaLIO U BCTaBUTh €€ B TCKCT COOOIIECHHS ICKTPOHHOU IMOYTHI,
4TOOBI MOIYYATE/Ib HE CTOJKHYJICS ¢ 3TOH mpobiemoit. Beeraa mydine
BMecTO (alina pazmemarp Oonpime JokyMeHTH B MHTEpHETE M OT-
paBATh 1o 3ekTpoHHOM moute URL-agpec. Ecim Takoit BO3MOXHO-
CTH HET, CIPOCHTE CBOUX KOPPECHOHACHTOB, MOTYT JH OHH 00pabo-
TaTh BJIOXKCHHUE TAKOTO 00BEMa.

Ipusercrsus (Greetings)

IlepBic cnoBa B TEKCTOBOW OONACTH COOOIICHHS MOTYT OBITh
npuseTcTBHeM. Kak 1 B oumanbHOM MUChME, HAYHUTE CBOE JCIIOBOE
MMUCHMO C OOPAIICHHUS CIICIYFOIIUM 00pazoMm:

Dear Mr/Mrs/Miss/Ms + avumus (Ms HCIOIB3YETCS B TOM CITy-
4ae, ECITH BbI HE 3HACTE, 3aMY KeM 001 aTeIbHALA (DaMUIHN WA HET)

Dear Dr/Professor + dhamunus

Dear Sir (MCTIONB3YETCSI, KOTAA BBI HE 3HACTS (DAMETHN MY KUIMHBI)

Dear Madam (ucnionap3yeTcs, KOrAa Bbl HE 3HaCTe (haMHUIUU
SKCHIIUHBI)

Dear Sir or Madam (ucmone3yercs, KOraa Bbl HE 3HACTE, SBILA-
CTCH JTH aPecaT KCHITUHON HITH MYKIHHOM)

To Whom it may Concern (HCTIOTB3YETCA B TOM CIVIae, €CIH BbI
HE 3HACTC UMCHH apecaTa)

Ecnu BBl oOpammaerecs K rpynme JrOACH, MOKHO HCIIONB30BATh
HAUMCHOBAHUC HX 00MIero BHAA NMPO(ESCCHOHANBHBIN JICATCIbHOCTH,
HaIpHMEp:

Dear Project Managers

B OpuranckoM BapuaHTe MOC/Ie OOPAINCHUS CTABUTCS 3aIITas, B
aMepHKaHCcKoM — aeoetoure. ClaeayeT NOMHUTE O KYJIbTYPHBIX pa3iu-
YHAX: B pAAc cTpaH obpameHue Oonee GOpMaNTbHO, H JaXKE XOPOIIO
3HAKOMBIC TIOOU HE 00palnarTcsa APYT K APYTY MO UMCHH.
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Cogepaxcanue nucbma (Contents of a Letter)

HenoBoe nmucbMo — KOpoTkui kaHp. He numure Hudero, uro He
OTHOCHUTCA K PELICHHIO BONPOCA — CPa3y MEPEeXOINUTE K CYTH cooOIIe-
uust. He mumimre B mucbme wim teme ciosa tuna “High-priority”, “Top
urgent”, a My4dlIe YKKUTE TOUHOC BPEMsS WU JATY, KOTJA BbI JKACTE
OTBETA WM PE3yibTara. TeKCT MHUChMa JODKECH OBITh MAaKCHMATBHO
SCHBIM BO H30CIKAHHC ABOSKOTO TONKOBaHHUS. ByapTe BE:KIMMBHI U ae-
JIMKATHBI, HE 3aTParuBaiTe TEMBI, HC OTHOCAIIUECS K PaboTe.

Hoxmucu (Signatures)

OOBIMHOE 3aBEPIICHUE MUChMA — 3TO MOANKCH. JlydIine ucmob-
30BaTh CBOC MOJHOE UMSL, TIEPE] KOTOPHIM HAITHUCATS!

Yours truly (ncnonp3yetcs B aMEpPUKaHCKOM BapUAHTE)

Yours sincerely (ucnonb3yeTcs B OPUTAHCKOM BapHAHTE, KOTAA
BaM U3BECTHO HMSI aIpecara)

Yours faithfully (ucnone3yeTcs B OPUTAHCKOM BapHAHTE, KOTAA
BaM HEU3BCCTHO MM apecara, Halpumep:

Yours truly,

Helen P. Petrova

Touky mocse CBOEro MMCHH B KOHLIC TUCBMA CTABUTH HE TPEOYETCs.

MHoryue mouToBBIC MPOTrPAMMEI MO3BOJIIIOT HACTPOHTEH IOJX-
MHCh, KOTOpas OVIET BKIIOUYATHCS B KOHLE KAKIOTO COODIICHHUS IO
VMOTYAHUIO. 3IECh JKE MOXHO VKazaTb APYTHE CHOCOOBI CBS3H,
HaIpHMEp:

Helen P. Petrova

Project manager, ABC Publishing House

+7(959) 123-4567 mobile phone

IomHuuUTE O TOM, YTO MPU U3MCHCHHH KAKOH-THOO KOHTAKTHOH
vHGOPMALIUH  CIACAYET OOSI3aTCIBPHO MEPECMOTPETh U OOHOBHTH
HAaCTPOWKH CBOEH aBTOMATHYECKOM MOAMUCH.

TO: Nelson2992(@eurotravel.com

FROM: PetrovaHP@abc.com

COPY:

SUBJECT: Latest catalogue of ABC Publishing House
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Dear Mr. Nelson,

Further to our meeting at the conference in Moscow I confirm
that a sample ofiour recent catalogue is being sent for your considera-
tion as requested.

Yours sincerely,

Helen P. Petrova

Project manager, ABC Publishing House

+7 (959) 123-4567 mobile phone

TO: PetrovaHP(@abc.com

FROM: alexwrong(@ecurotravel.com

COPY:

SUBJECT: RE: Latest catalogue ofl ABC Publishing House

Dear Ms. Petrova,

Let me inform you that Mr. Nelson has moved to another posi-
tion inside “Eurotravel Inc” and now I am dealing with his duties. [ am
looking forward to cooperating with you.

Yours sincerely,

Alex Wrong,

Sales Manager, “Eurotravel Inc”
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Appendix 6

Abbreviations
A.C. Ante Christum Jiam. 10 HAIICH 3PbI
ac alternating current TIEPEMEHHBIH TOK
a.m. ante meridiem Jam. A0 TOIYAHA
B.C. before Christ JI0 HamICH 3PbI
bit binary digit JBOWYHAS nH(ppa
bps bits per second OuT B CEKYHAY, ABOMYHBIX CIH-
HHI[ B CEKYHIY
BTU British Thermal Unit Bpuranckas Temaosas eIMHULA
C Centigrade crorpaaycHsi (mkana Llemscms)
cc cubic centimetre KyOWYECKUH CAHTUMETP
cckw counter clockwise MIPOTHB IBW>KCHUS YaCOBOH
CTPETIKH
CD Compact Disk KOMITAKTHBIA JTHCK
Cu Control Unit VIPaBILTIONIHI OJIOK
cwt hundredweight ueHTHEp; B AHrmmm = 50,8 kr, B
CIIIA - 453 kr
de direct current TIOCTOSIHHBIA TOK
deg. degree Tpagyc
DVD Digital Versatile Disc or mH(POBOH MHOTOLCICBOH AHCK,
Digital Video Disc nu()POBOH BUACO TUCK
e.g. exsempli gratia Jlam. HaTPUMED
em.fi electromotive force 3EKTPOABIZKYIIAS CHIIA
etc et cetera Jlam. K T.1.
Fahr. Fahrenheit mkana Papenreiira
D)
fips. feet per second (yTOB C CEKYHIY
ft. foot; feet dyT(e1)
gal. gallon TAIOH
GIF Graphic Interchange For- (opmar rpaduaeckoro odMeHa
mat
er gram (me) rpaMm
h (hr) hour yac
HDTV | High-definition Television | TeneBuAcHUE BBICOKOH YETKOCTH
hp. horsepower JOIIATHHAS CHJIA
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ie. id est Jlam. TO €CTh
/0 Input/Output BBOJ/BBIBOJ
kv kilovolt KHJIOBOJIBT
kva kilovolt-ampere KHJIOBOJIBT-aMIICP
kw kilowatt KHJIOBATT
LAN Local Area Network JIOKAITbHAA CETh
Laser | Light Amplification by nasep
Simulated Emission
of Radiation
Ib. libra pound Jaam. QyHT
LED Light emitting diode CBETOIHON
m metre MeETp
m mile MHJIS
m minute MHHYyTa
mm millimetre MHJUTAMETP
m.p.h. | miles per hour MHJIb B 4aC
0N Operating System OTICPALIMOHHAA CHCTCMA
p. page CTpaHHULA
p.c. pro centum szam. per cent MPOLICHT
PC Personal Computer TIEPCOHAIBHBIA KOMIIBIOTED
p.m. post meridiem Jiam. TOCIIC TOJTy THA
psi pounds per square inch ()YHTOB HA KBAAPATHBIH JHOHM
RAM | Random Access Memory OTICPATHUBHAS MAMSTH
ROM | Read Only Memory TMOCTOSHHAS TAMATH
r.p.m revolutions per minute 000pPOTOB B MUHYTY
I.p.s. revolutions per second 000pOTOB B CEKYHAY
sq. square KBaJpaTHBII
t. temperature TEMITepaTypa
t. ton TOHHA
Viz. videlicet Jlam. a IMCHHO
VS Vversus Jlam. IPOTUB
v.v. vice versa Jam. HA000pOT
USB Universal Serial Bus VHHUBCPCAJIbHAS TOCICIOBATCIIb-
Haqg IIHHA
W watt BaTT
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