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INOACHUTEJIBHASA 3AIINCKA

DneKTpOHHBIA JOKyMeHT (D/]) cocTaBieH Ha OCHOBAHUU THUIIOBOM
IPOrpaMMbl — MUHUMYyMa KaHIUJATCKOTO AK3aMEHA 110 NHOCTPAHHBIM S3bIKaM,
yTBepxkaeHHbI BAK Pb ot 16.12.2004 r. Ne 164.

OH npenHa3Ha4YeH Il MaruCTPAHTOB U COMCKATENE THEBHOU U 3a09HOU
¢dbopM oOyueHus1, MPOAOIDKAIOIINX U3YyUEHHE TOTO HHOCTPAHHOTO S3bIKa, KOTOPBIN
OHM M3y4aly B YHUBEPCUTETE. [[aHHBII TOKYMEHT OpPUEHTHPOBAH Ha
oOyyaroruxcst 1-oro roga o0ydeHus (B mepBoM U BTOPOM CEMECTpax) Mo
crennasbHOCTAM Maructpatypsl [T TY um. 11.0. Cyxoro.

DJEKTPOHHBIA JOKYMEHT COAEPKUT NPOPECCUOHATBHO OPUEHTUPOBAHHBIN
MHOSI3bIYHBIA MaTepUall MEKKYJIbTYPHOU, MEXIMYHOCTHON U MPOPECCUOHAIBHON
TEMaTUKH, HEOOXOUMOM 117151 GOPMHUPOBAHUSI MPEAMETHON MHOA3BIYHON
KOMIIETEHIIMN BO BCEX BUIAX UHOSI3BIYHON PEUECBOU NEATEIBLHOCTH.

BaxuelmmMu JIMHTBO-AUJAKTUYECKUMU IPUHIIAMUA, OTPAXKEHHBIMU B D/,
SBIIFOTCSL:

- B3aMMOCBS3b U B3aMO3aBUCUMOCTb BUJIOB HHOA3BIYHOW pEYEBOU
NEeATEIbHOCTH;

- CTUMYJIMPOBAHUE CAMOCTOSITENIbHON MHOSA3BIYHON pabOThl 00yUarOIINXCs
10 CIEHUAIIBHOCTAM MarucTpaTypbl YHUBEPCUTETA,

- IpeobIaaroas poJib 3a/laHui MPAaKTUYECKOT0 XapaKkTepa ¢ MHOA3BIYHBIM
ayTEeHTHYHBIM MaTEpHAIIOM;

- TeHJIEHUUA K OecriepeBOAHOMY MCIOJIb30BAaHUIO A3BIKA;

- TEMaTUYECKUI 0TOOP yueOHO- HAyUHBIX MaTepUaOB;

- COIIMOKYJIbTYPHBIN, JINHIBOKYJIBTYPOJIIOTUYECKUIN U MPOPECCHOHATBHBIN
POCT MarucTpaHTOB B Ipouecce 00ydeHusl.

DNEeKTPOHHBIN IOKYMEHT peaiu3yeT TPU OCHOBHBIC (PYHKIIUHU:

- "HGOPMAIIMOHHO-METOUYECKYIO: 1€, 3a]1a4H, COIep>KaHue O0yUCHU,
cTpaTeruu oOpa3oBaHUs U BOCIIUTAHUSI CPEJICTBAMU U3y4aeMOro MpeaMeTa;

- OpraHU3aIlMOHHO-TIAHUPYIOLIYIO: ONPEAECICHUE KOJTUYECTBEHHBIX U
Ka4eCTBEHHBIX XapaKTEPUCTHUK YUeOHOTO MaTepHalia, yPOBEHB S3bIKOBOM
MOJITOTOBKU 00y9YaeMBbIX;

- KOHTPOJUPYIOIIYIO: MPOMEKYTOUHBIN KOHTPOJIb 3HAHUI- 3a4€T U
WUTOTOBBIN KOHTPOJIb 3HAHUM MAaruCTPAHTOB, COMCKATENEN, KAHAUJATCKUN
9K3aMEH.

N3ydyeHrne nHOCTPAHHBIX SA3bIKOB B TEUEHHUE JIBYX CEMECTPOB B
MarucTpaType YHUBEPCUTETA SBIISIETCS HEOTHEMIIEMOU YaCThIO
00111e00pa3zoBaTebHOM U IpodeccHoHaIbHON MOATOTOBKH MaruCTPaHTOB,
COHMCKaTeJiel, HayYHbIX M HAyYHO-TIEJJarOrM4eCKuX KaJpoB. 3HaHWE MHOCTPAHHBIX
S3BIKOB 00JIeTYaeT JOCTYN K HAyYHOU MH(OpMaIIUK, UCTIONB30BAHUE PECYPCOB



HuTepHeTa, MOMOTaeT HaJTaXKMBAHUIO MEXKTyHAPOIHBIX HAYYHBIX KOHTAKTOB U
pacuIMpsieT BO3MOKHOCTH MOBBIIIEHUS MTPOPECCUOHAIBHOTO YPOBHS HAYYHBIX
PabOTHUKOB M OYAYIIEro yYeHOTO.

B cBs13u ¢ nmporieccamu rao0anu3aii yCUINBAIOTCS HHTETPAalliOHHBIE
TEHJICHIIUU B HAyKe, TEXHUKE, KyJIbTYpEe U 00pa30BaHUU, UTO MOBBILIAET POJIb
MHOCTPAHHOTO S3bIKa KaK MOCPEIHNKA BCEX MHTETPALlMOHHBIX MpoleccoB. iMeHnHo
SI3BIK BOIUIOIIAET €IUHCTBO MPOILIECCOB HAYYHOTO OOIICHHS.

Kypc u3ydennst HHOCTpaHHOTO Si3bIKa HOCUT IPO(hecCuOHaTBHO
OPUEHTUPOBAHHBIN M KOMMYHHUKATUBHO-TIPArMaTUYECKUMA XapaKTep.

[enbro npenoaaBaHus AUCIUILUIMHBI SIBISIETCSA OBJIaJCHUE HHOCTPAHHBIM
SI3BIKOM KaK CPEJICTBOM MEKKYJIBTYPHOTO, MEKIMIHOCTHOTO, MTPAarMaTH4eCKOro U
npodeccuoHanbHOTo O0ILIEHNUs B pa3IMYHbIX cepax HayqYHOU U
IPOU3BOJCTBEHHOM AESITEILHOCTHU U JajbHeilIee COBEpIIEHCTBOBAHNE
KOMMYHUKATHBHOW KOMIIETCHITUN ¥ €€ KOMIIOHCHTOB.

B ocHoBe yueOHbIX MaTepuanoB D/] nexxaT HaydHbI€ TEKCThl, OpPUTHHATbHBIC
aAyTEeHTHYHBIEC MaTEPUAIbl K MHOS3BIYHBIE HICTOYHUKH.

KomMMyHHKaTHBHBIC 33[]a4M BKJIIOYAIOT 00YUEHHE CIIETyIOIINM
MPAKTUYECKUM YMEHUSM U HaBbIKAM:

- ONEPUPOBAHNE OCHOBHBIMH JIGKCUKO-TPAMMATUYECKUMH KOHCTPYKITHSIMH,
CBOMCTBEHHBIMU JJII HAYYHBIX )KAHPOB TEXHUYECKOU peUH;

- CBOOOIHOT'O YTEHUSI OPUTHHAIBLHOU JIUTEPaTypPhl COOTBETCTBYIOMIEH
OTpaciivi 3HAaHWUM;

- ohopmIleHHE U3BJICUEHHOW U3 MHOCTPAHHBIX UCTOYHUKOB HH(GOPMALIUH B
BUJIE NTepeBoia, pedepara, aHHOTAIINH, pe3toMe, 0030pa;

- MICbMEHHOTO HAYYHOT'O OOIICHMS,;

- YCTHOTO OOIIEHUSI B MOHOJIOTHUECKON U JTUATIOTHIECKON opMe 110
CHEIHATbHOCTH;

-CIIOCOOHOCTD U3BJIEKATh U HHTEPHPETUPOBATH UH(GOPMAIUIO HAYYHOTO
XapaKkTepa;

- CIMIOCOOHOCTH MMOHUMATh U IICHUTH YYXKYI0 TOUKY 3PCHUS;

- TOTOBHOCTD K Pa3IMYHBIM (pOpMaM U BUJIAM MEKKYJIbTYPHOTO
COTPYIHUYECTBA (COBMECTHBIH MPOEKT, TpaH]], KOH(epeHIHs, KOHTpecc,
CUMIIO3UYM, CEMUHAP, COBELIIAaHUE), a TAK)KE K OCBOCHUIO IOCTUKEHUN HAYKHU B
CTpaHaX U3y4aeMoro SI3bIKa.



Indefinite

Continuous

GRAMMAR

Present

Houses are
built every day.
(Hdoma ctpositcs
KKl JICHB )
My works are
often
translated.
(Mowu Tpyasl
4acTo
NEPEBOJIAT).

The house is
being built
now.(lom
CTPOHTCS
ceiyac).

My report is
being
translated at
the moment.
(Mot mokman
cenyac
NEPEBOJST).

UNIT 1

AUTOMATION AND ITS TYPES

PASSIVE VOICE

OO6pa3oBaHHE CTPAAATESIHHOTO 3aJI0Ta

(“to be” + Participle II)

Past

A new house was
built yesterday.

( HoBwlit 1oM ObL1
MOCTPOEH BYEPA).
My report was
translated 2 hours
ago. ( Moit nokmnan
OB TIEpEBEICH 2
yaca Ha3an).

The house was
being built from 8§
till 17 o’clock
yesterday. (Jlom
CTPOMJIU BUepa ¢ 8
10 17 gacoB).

My report was
being translated
when I came in.
(Koraa s Bomen,
MOW JOKJIaJ
MIePEBOIUIIN).

Future

A new house will
be built here next
year. (B
CJIEAYIOIIEM IOy
31ech Oyaer
OCTPOEH HOBBIN
JIOM).

This report will
be translated
into English next
month. (OTot
JOKJaj Oyiet
nepeBeicH Ha
AHTJIMMCKUM SI3BIK
B CIIeIyIOIEM
MeCSIIIE)

_____ y/—

Future-in-the-Past

It was reported that a new
house would be built the
following year
(Coobwunu,9T0 HOBBIN JOM
OyJleT MOCTPOEH B
CJICITYIOIIEM TOTY).

That report would be
translated the next month.
(OTot moxmnax Oyaer
NepeBeICH CIETYIONIEM
MecsIIe).

_____ y/—



rerieci

The house has  The house had The house will It was reported that a new
already been been built by 7 have been house would have been
built. ( dom o’clock yesterday. built by 7 o’clock built by the following year.
yKe ( oM noctpownu  tomorrow. ( Jom  ( CooOuuin, 4To HOBBII
MOCTPOUIIH). BUepa Kk 7 yacam).  OyJeT HOCTpOEH  JO0M OyJeT MOCTPOEH K
This report has  The report had 3aBTpa K 7 CJIEAYIOIIEMY TOMY).
§ never been been translated qyacam). They said my report would
"5 translated . before I came. The report will have been translated by the
&  (Oror mokman ( Hoxian have been next week. (Onu cka3zanu,
HUKOT[Ia HE nepeBenu 10 Toro, translated by 4YTO MOU JIOKJIa]] OyJeT
TICPEBOIHIIN ). KakK s [IPHIIeN). next Monday. NIepeBe/IeH K CIIETyIOIIeH
( Hoxman HeJelie)
MepeBeyT K
CJIeIYIOIIEMY
MTOHEJIETBHUKY )
s
=
S /AU — /AN TN, - . /—
g
@)
Present Past Future Future-in-the-Past
° It 1s written. It was written. It will be written. It would be written.
= It is not written. | It was not written. | It will not be It would not be
S Is it written? Was it written? written. written.
E Will it be written? | Would it be written?
- I am listened to. I was listened to.
§ [ am not listened | I was not listened
= to. to. |- e ffmmmmmm-
E Am I listened to? | Was I listened to?
@)
It has been built. | It had been built. It will have been It would have been
It has not been It had not been built. built.
built. built. It will not have been | It would not have
2 Has it been built? | Had it been built? | built. been built.
E Will it have been Would it have been
P~ built? built?
————— []===mm=- mmmme/ [ mmeam mmmmef [ mmmam mmmme/ [ mmmemm

Perfect

Continuous




IlepeBon cTpasaTeIbHOIO 32710T2
1. CtpanaTenbHblid 3aJ10T PY MEPEBOIE HA PYCCKUM S3bIK MOXKET ObITh MEPEIAH:
a) KpaTKUM CTpaaTeIbHbIM MPUYACTUEM MIPOILIEIIIEr0 BpeMeHH ¢ cyppukcoM —H uin
—T (C BCIIOMOTaTeJIbHBIM TJIaroJioM ObITh UJIK 0€3 HET0), T.€. PYCCKUM CTpaJlaTeIbHbIM
3aJI0TOM:

The experiments were made last year. (OnbiTbl (ObUTH) TPOBEACHBI B IMIPOIILIIOM
roay).
0) raroJoM Ha —Csl B COOTBETCTBYIOIIEM BPEMEHH, JIUIIE U YHCIIE;

The experiments were made last year. ( OIbITbI TPOBOAMINUCH B MPOIILIOM TOY)
B) TJIaroJIOM JIEWCTBUTEIBHOIO 3aJI0I'a B COOTBETCTBYIOLLEM BPEMEHH, 3-M JIULIE
MH.4HCJIa, SBJISIOIIHUMCS YaCThIO HEONIPEAECIICHHO-IMYHOTO MTPEIOKEHHUS:
2. IlpenyoxeHus ¢ COYeTaHUAMM “‘MOJIIbHBIN r1aroa + HHPUHUTUB CTPAAATEIBHOIO
3asiora” ( can be solved, must be solved, may be solved, have to be solved u T.1. ...)
PEKOMEHYETCs IEPEBOJUTD - MONCHO, HYHCHO, clledyem U op.:

The problem must be solved. (OTy npo6yiemy HY>KHO PEIIUTH).
3. CrpagaTenbHbIi 3aJI0T € MOJICKAIINM if TIEPEBOJIUTCS HEOIPEIeICHHO-IMYHBIM
PEITIOKEHUEM

It is thought . . . — nymarot ( monararor), 4To . . .
It is known . . . — u3BecTHO, (UTO) . ..
Itissaid..... —roBopHrT, (4TO) ....

It is reported ... - cooOmIaroT..

It is believed... - aymaroT (mojararor) ...

4. Ilpu nepeBoie aHTTUNCKUX MPEAJIOKEHUN C TIaroyioM B popMe CTpagaTeaIbHOTO
3aJI0Ta YacTO UCIIOIb3yEeTCsl 0OpaTHBIN MOPSAOK CIOB (PYCCKOE MPEMTIOKEHHUE
HAYMHAETCS CO CKa3yeMOoro):

New technique has been developed. (bbina pazpaborana HoOBast METOJIUKA).

Tpyansble ciiyuan nepeBoja cTpaaaTelbHOI0 3aJ10ra.
1. M0>XHO BBIJEIHTD JIBA TUIIA [JIAr0JIOB, KOTOPHIE BBI3BIBAIOT TPYAHOCTH TIPU
NIEPEeBOJIe HA PYCCKUH, €ClI OHU MCTOIB3YIOTCS B CTPaJaTEILHOM 3aJI0Te:
a) r1arojbl, KOTOpbIe TPEOYIOT Mociie ce0sl AOMOIHEHHS C MPEIOTOM U B PyCCKOM
NIEPEBOJIC TOXKE UMEIOT MPEIJIOKHOE JIOTIOJIHEHHE, HAIIPUMED:

to depend on (upon) smth. — 3aBuceTh OT Yero-Iu00

to deal with smth. — umeTs aeno ¢ uem-nmu60

to refer to smth. — ccpuiarbest Ha YyTO-TMOO
Ilpumeuarnue. 3aTIOMHNUTE YTO TIEPEBOJ] TIIATONA f0 refer to B COUETAHUHU CO CIIOBOM s
to refer to as 'Ha3bIBATHCS', HAIPUMED:

The phenomenon is referred to as acceleration. (910 siBIECHUE Ha3bigaemcs
akceyepaluei).

0) Tiaroyibl, 3a KOTOPBIMH HACT OECNpeIOKHOE TOMOJHEHHWE, HO KOTOPHIC B
PYCCKOM nepeBojie TpeOyIOT MPEAI0KHOr0, HallpuMep:

to answer smth. —  OTBeuYarth Ha
to follow smth. — CJIeI0BaTh 3a 4YeM-JIM00
to affect smth. — BIIUATH Ha YTO-TTN0O



to influence smth. — BIHATH Ha 9TO-THOO
to approach smth. — TMOJIXOAUTH K YEMY-JTHOO

The problem was not dealt with. (C 3Toit npobiiemoit He umenu dena.) Ita npodliemMa
He paccmampusandacs.

Any questions were answered correctly. Ha MHOTHE BOTIPOCHI OblLiiu OaHbl TIPABUIIHHBIC
omeemul.

Grammar Practice

1. Translate the sentences into Russian drawing your attention to the verbs in the
Passive Voice:

1) We were shown a new experiment that will be used in modern technology. 2)
All the mechanisms should be protected from corrosion. 3) New grammar rules will be
learnt by the students this year. 4) The differential equation is solved every our Maths
lesson. 5) The differential equation has already been solved. 6) The differential
equation was solved when the Professor entered the room. 7) Written reports are
usually signed by our deen and his secretary. 8) Written reports are signed. You may
take them. 9) The Professor is being listened to with great interest. 10. It is known that
every problem must be solved.

2. Use the verbs in brackets in the Passive Voice:

1) The term automation ( to use) to describe nonmanufacturing systems. 2)
Many tasks (to perform) by industrial robots at the conference now. 3) The equipment
( not to use) recently. 4) At this very moment a new lathe ( to show) to us and in the
nearest future ( to be demonstrate) to the students. 5) The articles ( to translate) by 6
o’clock last Monday. 6) An experimental model (to invent) by the engineers all the
summer last year. 7) They said that robot (to utilize) by the following week. 8) This
initial investment (to facilitate) the assembly machines manufacture next year.

3. Translate into English:

1) W3BecTHO, UTO B CIEAyIOIIEM Mecsle OyIeT MpoBOAUTCS KOH(epeHUus Mo
aBroMaru3anuu. 2) LlenTpoOexxHas cuia O6buia oTkpbiTa B 1788 romy. 3) Hekoropsie
JIFOJI OTIACArOTCsl, YTO UX paboure mecTa OyayT 3aMeHeHbl poboTtamu. 4) MHe ObLIO
MPENI0KEHO y4aCTBOBATh B KOH(PEPEHIIMH, KOTOPAsi COCTOMTCS Yepe3 IBE HEENH. S)
A nucan AoKiaa BCIO MPOULTYIO HEJENTIO.



Reading Comprehension

1. Read the Text A using a dictionary. Write out the phrases used in the

Passive Voice:

1) dial

2) assembly plant

3) nonmanufacturing
4) resemble

5) flyball governor
6) steam engine

7) facilitate

8) punched

9) dimension

10) feedback

11) equipment

12) sequence

13) initial

14) investment

15) facilitate

16) rate

17) assembly machines
18) changeover

HabupaTh HOMEP
CcOOpPOYHBIN 3aBO/T
HETPOU3BOJICTBCHHBIN
OXOJUTH

HEHTPOOECKHBIN PETYIATOP
apoBO3

CIOCOOCTBOBATH
nephOopUpOBAHHBIH
U3MEpPEHUE, pa3Mephl
oOpaTHasi CBSI3b
o0opyaoBaHue
MOCJIeI0BATEILHOCTh
IIEpBOHAYAIbHBIN, HAYAJIbHBIN
WHBECTUIINS, BKJIAT
CIOCOOCTBOBATH
CKOPOCTb, TEMII
COOpPOYHBIC MAITUHBI
nepexo/i, nepeHanagka

19) to utilize YTUIN3UPOBATH, HAXOUTh IPUMEHEHUE
20) gripper 3axBar
21) to grasp CXBATBIBATH
22) spot welding TOYEYHAasi CBapKa
23) continuous HEeNpepbIBHbIN
24) arc welding 3JIEKTPOIYrOBasi CBapKa
25) spray painting OKpacKa pacriblUICHUEM
26) frame pama
27) spray-painting gun pacIbUIMTENh KPACKU
28) grinding nudoBaHue
29) polishing MOJIMPOBAHUE
30) spindle 1000070501 (1S
31) manual py4HOI
32) hazardous OTIaCHBII
33) shift CMEHa
Text A AUTOMATION

Automation is the system of manufacture performing certain tasks, previously
done by people, by machines only. The sequences of operations are controlled
automatically. The most familiar example of a highly automated system is an assembly
plant for automobiles or other complex products.

7



The term automation is also used to describe nonmanufacturing systems in which
automatic devices can operate independently of human control. Such devices as
automatic pilots, automatic telephone equipment and automated control systems are
used to perform various operations much faster and better than could be done by
people.

Automated manufacturing had several steps in its development. Mechanization
was the first step necessary in the development of automation. The simplification of
work made it possible to design and build machines that resembled the motions of the
worker. These specialized machines were motorized and they had better production
efficiency.

Industrial robots, originally designed only to perform simple tasks in
environments dangerous to human workers, are now widely used to transfer,
manipulate, and position both light and heavy workpieces performing all the functions
of a transfer machine.

In the 1920s the automobile industry for the first time used an integrated system
of production. This method of production was adopted by most car manufacturers and
became known as Detroit automation.

The feedback principle 1s used in all automatic control mechanisms when
machines have ability to correct themselves. The feedback principle has been used for
centuries. An outstanding early example is the flyball governor, invented in 1788 by
James Watt to control the speed of the steam engine. The common household
thermostat is another example of a feedback device.

Using feedback devices, machines can start, stop, speed up, slow down, count,
inspect, test, compare, and measure. These operations are commonly applied to a wide
variety of production operations.

Computers have greatly facilitated the use of feedback in manufacturing
processes. Computers gave rise to the development of numerically controlled
machines. The motions of these machines are controlled by punched paper or magnetic
tapes. In numerically controlled machining centres machine tools can perform several
different machining operations.

More recently, the introduction of microprocessors and computers have made
possible the development of computer-aided design and computer-aided manufacture
(CAD and CAM) technologies. When using these systems a designer draws a part and
indicates its dimensions with the help of a mouse, light pen, or other input device.
After the drawing has been completed the computer automatically gives the
instructions that direct a machining centre to machine the part.

Another development using automation are the flexible manufacturing systems
(FMS). A computer in FMS can be used to monitor and control the operation of the
whole factory.

Automation has also had an influence on the areas of the economy other than
manufacturing. Small computers are used in systems called word processors, which are
rapidly becoming a standard part of the modern office. They are used to edit texts, to
type letters and so on.

Automation in Industry

Many industries are highly automated or use automation technology in some
part of their operation. In communications and especially in the telephone industry di-
alling and transmission are all done automatically. Railways are also controlled by

8



automatic signalling devices, which have sensors that detect carriages passing a par-
ticular point. In this way the movement and location of trains can be monitored.

Not all industries require the same degree of automation. Sales, agriculture, and
some service industries are difficult to automate, though agriculture industry may
become more mechanized, especially in the processing and packaging of foods.

The automation technology in manufacturing and assembly is widely used in car
and other consumer product industries.

Nevertheless, each industry has its own concept of automation that answers its
particular production needs.

2. Find the equivalents in the text A:

1) mpuHIMI OOpaTHOM CBSI3U;

2) oOpabaThIBaOIINE [IEHTPHI,

3) KoHTpoUpyemasi 00paboTKa;

4) nerkue U TSHKENbIE 3arOTOBKH,

5) aBTOMaTHYECKOE yCTPOWCTBO CHUTHATHM3AIINH;
6) IpOU3BOACTBEHHBIEC MOTPEOHOCTH

3. Say if the following statements are true or false:

1) The development of automation technology depend on the use of computers and
computer-related technologies.

2) Automation was the first step in the system of manufacture.

3) An early example is the flyball governor invented to control the speed of aircrafts.

4. Answer the questions to the text:

1) How is the term automation defined in the text?

2) What is the most «familiar example» of automation
given in the text?

3) What was the first step in the development of
automaton?

4) What were the first robots originally designed for?
5) What was the first industry to adopt the new
integrated system of production?

6) What is feedback principle?

7) What do the abbreviations CAM and CAD stand for?
8) What is FMS?

9) What industries use automation technologies?



1. Read the Text B and do the tasks given after the text:
Text B TYPES OF AUTOMATION

Manufacturing is one of the most important application area for automation
technology. There are several types of automation in manufacturing. The examples of
automated systems used in manufacturing are described below.

Fixed automation, sometimes refers to automated machines in which the
equipment configuration allows fixed sequence of processing operations. These
machines are programmed by their design to make only certain processing operations.
They are not easily changed over from one product style to another. This form of
automation needs high initial investments and high production rates. That is why it is
suitable for products that are made in large volumes. Examples of fixed automation are
machining transfer
lines found in the automobile industry, automatic assembly machines and certain
chemical processes.

Programmable automation is a form of automation for producing products in
large quantities, ranging from several dozen to several thousand units at a time. For
each new product the production equipment must be reprogrammed and changed over.
This reprogramming and changeover take a period of non-productive time. Production
rates in programmable automation are generally lower than in fixed automation,
because the equipment is designed to facilitate product changeover rather than for
product specialization. A numerical-control machine-tool is a good example of
programmable automation. The program is coded in computer memory for each differ-
ent product style and the machine-tool is controlled by the computer programme.

Flexible automation is a kind of programmable automation. Programmable
automation requires time to re-program and change over the production equipment for
each series of new product. This is lost production time, which is expensive. In flexible
automation the number of products is limited so that the changeover of the equipment
can be done very quickly and automatically. The reprogramming of the equipment in
flexible automation is done at a computer terminal without using the production
equipment itself. Flexible automation allows a mixture of different products to be
produced one right after another.

1. Answer the questions to the text:

1) What is the most important application of automation?

2) What are the types of automation used in manufacturing?
3) What is fixed automation?

4) What are the limitations of hard automation?

5) What is the best example of programmable automation?
6) What are the limitations of programmable automation?
7) What are the advantages of flexible automation?
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8) Is it possible to produce different products one after another using automation
technology.

2. Explain in English what does the following mean:

. automation technology

. fixed automation

. assembly machines

. non-productive time

. programmable automation

. computer terminal numerical-control machine-tool.

NN AW~

1. Read the text C and do the following :
a) write 5-6 questions to the text and give the answers to them;
b) write the summary to the text:

Text C ROBOTS IN MANUFACTURING

Today most robots are used in manufacturing operations. The applications of
robots can be divided into three categories:
1. material handling
2. processing operations
3. assembly and inspection.

Material-handling is the transfer of material and loading and unloading of
machines. Material-transfer applications require the robot to move materials or work
parts from one to another. Many of these tasks are relatively simple: robots pick up
parts from one conveyor and place them on another. Other transfer operations are more
complex, such as placing parts in an arrangement that can be calculated by the robot.
Machine loading and unloading operations utilize a robot to load and unload parts.
This requires the robot to be equipped with a grip-per that can grasp parts. Usually the
gripper must be designed specifically for the particular part geometry.

In robotic processing operations, the robot manipulates a tool to perform a
process on the work part. Examples of such applications include spot welding,
continuous arc welding and spray painting. Spot welding of automobile bodies is one
of the most common applications of industrial robots. The robot positions a spot
welder against the automobile panels and frames to join them. Arc welding is a
continuous process in which robot moves the welding rod along the welding seam.
Spray painting is the manipulation of a spray-painting gun over the surface of the
object to be coated. Other operations in this category include grinding and polishing in
which a rotating spindle serves as the robot's tool.

The third application area of industrial robots is as-sembly and inspection. The
use of robots in assembly is expected to increase because of the high cost of manual
labour. But the design of the product is an important aspect of robotic assembly.
Assembly methods that are satisfactory for humans are not always suitable for robots.
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Screws and nuts are widely used for fastening in manual assembly, but the same
operations are extremely difficult for a one-armed robot.

Inspection is another area of factory operations in which the utilization of robots is
growing. In a typical inspection job, the robot positions a sensor with respect to the
work part and determines whether the part answers the quality specifications. In nearly
all industrial robotic applications, the robot provides a substitute for human labour.
There are certain characteristics of industrial jobs performed by humans that can be
done by robots:

1) the operation is repetitive, involving the same basic work motions every cycle,

2) the operation is hazardous or uncomfortable for the human worker (for example:
spray painting, spot welding, arc welding, and certain machine loading and un—
loading tasks),

3) the workpiece or tool are too heavy and difficult to handle,

4) the operation allows the robot to be used on two or three shifts.

UNIT 2
COMPUTER BASICS

THE INFINITIVE

GRAMMAR

Hnghunumus — neonpeaenenHas ¢opma riaroyia, OTBeuaeT Ha BOIIPOC 4o
Oenams? unu umo coerams? Ilokazatenem HHOUHUTUBA SBISETCA YacTUIIA 0.

®opMbl HHPUHUTHUBA:

Indefinite Active Passive BripaxkaroT aeiicTBus,

to write to be written | OAHOBPEMEHHBIE C IEUCTBUEM
Continuous | to be writing |  ------- [J1arojia-ckasyemoro.
Perfect to have written | to have been | Beipaxaror neicTBus,

written MPEAIIECTBYIOIINE IEUCTBUIO
Perfect tohavebeen | = ------- r1aroja-cKkaszyemoro,
Continuous | writing [IEPEBOJATCS NPOLIEAITUM
BPEMEHEM.

OyHKIMU UHOUHUTHBA:

1) mognexarniee:
NIEPEBOJIUTCS CYIICCTBUTCIIBHBIM HIJIM HEOIIPEACIICHHON (DOPMOI I1arosia

12



It is sometimes possible to recover data from a corrupted disc.- Unozcoa modicHo
B0CCMAHOBUMb OAHHBLE C PA3PYULEHHO20 OUCKA.

To input data is to transfer data or information from outside a computer to its memory.
— Bsecmu OanHvle - 3Hauum nepedams OaHHblE ULU UHDOPMAYUIO U38HE KOMNbIOmepa
8 €20 namsamo.

2) cocTaBHOE MMEHHOE CKa3yeMoe:

(cymecTBuTeNbHOE + raaroi be + nHPUHUTHUB)

[Tognexariee MOXKET ObITh BBIPAXKEHO CYIIECTBUTEIIBHBIMH: aim, purpose — 1eib; duty
— noar; task — 3amada; method — meton; wish — »xenanue; plan — mian; function —
Ha3HaueHue; problem — nmpobiema, 3a7ayva.

['maron-cBs3ka to be mubOO coBceM HE TMEPEBOAUTCS HAa PYCCKUN S3BIK, JHOO
MIEPEBOJIUTCS CIIOBAMH 3AKIIOUAMbCSA 8 MOM, Umo(Ovl), cocmosams 6 mom, 4moowi.

His task is to debug the problem. — E2o 3a0aua (cocmoum é mom, umoowvl) omaaoums
npocpammy.

3) cocTaBHOE I1aroJibHOE CKa3zyemoe:
NEPEeBOIUTCA HEONpeaeIeHHOM GopMoH Tiarosa

Because the computer revolution is so new, many effects are still to be discovered. —
Ilockonbky KomnvlomepHas pesonoyus euje maxk Hoed, HAM ewje NpedCmoum MHO20e
OMKPBINMD.
4) nomoJIHEHUE

NEPEBOUTCS HEOIIPEAEIIEHHON (POPMO TI1arosia

We want to keep the information about our clients in a database. — Mol xomum
Xpanums uHgopmayuio 0 HAWUX KIueHmax 6 b6aze OAHHbIX.

5) onpeneneHue
NIEPEBOJUTCST  OMPEACITUTECIIBHBIM — MPHUIATOYHBIM — TIPEUIOKCHHEM, CKa3yeMmoe
KOTOPOTO UMEET OTTEHOK JIOJDKEHCTBOBAHMSI, BOSMOKHOCTH WJIM OyIyIIET0 BpEMEHH.

Nudunutus nocne cios the first (the second, etc.), the last siBisieTcst onpenenenuem u
NEPEBOJIUTCSA HA PYCCKUH SI3bIK B TOM BPEMEHH, B KOTOPOM CTOMT i1aron to be

As this is the robot to be driven by the general public it has on-board sensors to
safeguard itself against the commands that could put it in danger.-Tax kax 3mo
pobom, Komopvim OyOym YNpaeismv He- CHeYUdIucmvl, y He20 ecmb 00pmosvie
CEHCOpbL 0151 3aUUmMbl OM KOMAHO, NPEOCMABISIIOWUX ONACHOCTb Ollsl He2o.

Charles Babbage was the first to design the programmable computer — Yapnv3
b266u0dic nepevim cozoan npoepammupyemviii Komnvromep.

6) 00CTOSITEILCTBO:

Ocian
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MOJKET CTOSITh WIH B HaYaJie WM B KOHIIE MPE/IJIOKEHNUS, BBOJUTHCA COl03amMu in order
(to) — mJist TOro 4TOOKI; SO as (to) —TaK YTOObI

(In order) To type letters and files we use a word processing program.
na moeo umobwvl Haneuamamv nucbMa U Qauivl, Mbl UCHONL3YEM NPOSPAMMY
«MeKCmoswlll pe0aKmopy

- CIEACTBUS
CO ciioBaMH tOO — CIIMIIKOM; enough — JIOCTaTOYHO) YacTo IPH IEPEeBOJIC MMEET
MOJAJILHBIA OTTEHOK This metal 1s too brittle to be hammered. — DToT MeTan
CJIMIIIKOM XPYIIOK, YTOOBI KOBATh €TO0.

O0bexTHBI MHPpUHUTHBHBII 000poT (Complex Object)

OObexkTHbI ~ MHOUHUTHBHBIL ~ 000POT —  3TO  COYETAHUE  HMMEHHU
CYILIECTBUTEJILHOIO B OOILEM MaJeKe WM MECTOMMEHHS B OOBEKTHOM Malieke C
MH(QUHUTUBOM IJ1arojia, BhICTYNAIOIIEr0 KaK €AMHbBIN YJeH NPEUIOKEHUS — CII0KHOE
nomnosiHeHue. OHO ynoTpeOssieTcsl Mocie TJIarojioB ¢ UIMPOKUM KPYIOM 3HA4YeHMH,
BBIpAXKAIOIIMX YMCTBEHHYIO J€ATEIbHOCTh; JK€lIaHHWe, TpeOoBaHue; (usnueckoe
BOCIIpUATHE; KOHCTAaTalUIO (DaKTa; MpochOy, 3alpeT; NpuKa3, pa3peiieHue 1 Jip.

Subject Predicate Complex Object
Noun expect, assume, | Noun (Pronouns): Infinitive
(Pronoun) | think, suppose, | me, you, him, with -to-
know,  believe, | her, us, them
consider, want,
wish
Noun make, see, | Noun Infinitive
(Pronoun) | observe, hear, | (Pronoun) without —to-
watch, feel
Engineers | consider computing equipment| to make production
Hnoicenepvi | cUuTAIOT, YTO KOMITbIOTEpHAs processes more effective
TEXHHUKA JIeaeT MPOU3BOCTBEH-
HBII TIporiecc boee
3¢ PeKTUBHBIM
I have never heard her sing that song.
A HUKOT]Ia HE OHa nena 3Ty TIECHIO
CIIBIIIAJ, YTOOBI
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3alIOMHUTE 3HAYCHUS IJ1arojoB, BBOOAINMUX CJIOXKHOC AOIIOJTHCHUC!

assume
believe
consider
choose
expect
find
hold
know
maintain
reckon
suppose
take
think
show
prove

CUHTATh, MTOJIATATh
CUHTATh, ITOJIAraTh
CUHTATh, OJIaraTh
CUHTATh
OXKUJATh, HATCITHCS
HAXOJIUTh,00HAPYKUBATh
CUHTATh
3HATh
yTBEPKIIATh
CUHTATh
MoJIaraTh, PEIoIaraTh
CUHTATh
JyMaTh, 1OJarathb
MTOKa3bIBATh
JTIOKa3bIBATh

desire
require
wish
want
feel
hear
see
watch
observe
cause
make
allow
enable
force
ask

XOTETh, JKEeJIaTh
TpeOOoBaTh

XOTETh, XKEJIaTh
XOTETh

YyBCTBOBATh
CIIBIIIATH

BHUIIETH

HaOII01aTh
HaOII01aTh
MIPUYHHSITH, BBI3BIBAThH
3aCTaBIIATh
II03BOJIATH

JIaBaTh BO3MOKHOCTh
BBIHYK/IaTh

IIPOCUTH

Cyo0bexkTHbI HHPUHUTHBHBIN 000poT (Complex subject)

CyObexkTHBIT WHOUHUTUBHBIA OOOPOT (CIOYKHOE TMOJICKAIIEE) COCTOUT U3
CYIIIECTBUTEILHOTO B OOIIEM MajekKe WM MECTOMMEHHUS B UMEHUTEIHHOM MaJiekKe U

PIH(i)I/IHI/ITHBa, CTOAMICTO ITOCJIC CKAa3yCMOIO.

Subject Predicate Infinitive
Noun/Pronoun

is said

1s known

is supposed

is believed

Computing equipment is known to make production processes more effective.
— HU3secmuo, ymo KomnviomepHoe 000py0o8anue oOeiaem HnpoOU3B00CMBEEeHHbIE
npoyeccol bosee 2hHeKkmusHbIMU.

seems
appears
happens
proves

The chip appeared to be a crucial development in the accelerating pace of
computer technology. — Kpucmanner okazanuco 6ajdcHbIM uUz0OpemeHuem 6
YCKOPEHUU PA3BUMUSL KOMNbIOMEPHBIX MeXHON02UU.

is likely
1S sure
is certain

He is certain to know the password. — Hecomnenno, on 3naem napouisb.




3anOMHUTE 3HAYEHHS CIEAYIOIIMX TIJIarojoB, TIJarojbHbIX CIOBOCOYETAHUM,
o0pa3yrolux ¢ MHPUHUTUBOM CYyOBEKTHBIA HHOUHUTUBHBIN 000POT.

1. I'marossl, KOTOpBIE YIIOTPEOISIFOTCS B 3TOM 000pOTE B CTPAJATEIBHOM 3aJI0T€:

know 3HATh believe 1oJjiaraTh; CUMTaTh
consider  cyuTaTh; paccMaTPHUBAThH find 1oJjiaraTh; CUMTaTh
say TOBOPHUTH suppose  IpearnoJarath
state 3asIBJISATh; COOOMIATH assume IpeamnoJiaraTb
report coo0mIaTh expect OKHJIATh

think JlyMaTh; CYNTATh hear CJIBIIIIATH

2. B nmeiicTBUTENBHOM 3aJ10T€ YHOTPEOISETCS TOIBKO HECKOIBKO II1aroJioB:

seem Ka3aTbCs happen OKa3bIBATHCH; CIIy4aThbCs
appear Ka3aTbCs chance OKa3bIBaThCH; CIIy4aThbCs
prove OKa3bIBAaTbCS turn out OKa3bIBaTbCs

3. UH@UHUTHUB B 3TOM 000pOTE MOKET TAK)KE CTOSITh MOCIIE CIOBOCOYETAHMIA;

be likely  BeposTHO; MOXeET be sure HECOMHEHHO; KOHEYHO
be unlikely Bpsia u; HE MOXKET OBITh, YTO be certain HECOMHEHHO; KOHEYHO
be not likely MaJIOBEPOSITHO

Ipennoxkublii HHPUHATHBHBIN 000POT
“for + cymecTBuTeIbHOE (MecTOUMeHMe) + nHGuuuUTHB” (for-phrase)

BBITIOJTHSAET POJIb JTFO0O0TO WiieHA TIPEITIOKCHUS: TIOTIOJIHCHUS, YACTH CKa3yeMOTo
(B HAYYHOM JTUTEpaType Jaie Bcero GyHKINNU 00CTOATETLCTBA 1SN WIIA CICACTBU)
Y TIEPEBOJUTCS B 3aBUCUMOCTH OT BBITIOJHAEMON UM (QyHKIHH. MOXKET MepeBOIUTHCS
NPUAATOYHBIM MPEJITIOKEHUEM, BBOJAUMBIM COIO3aMU YmMo, Ymobwbl, 0Jis1 mo2o 4moobl,
KOMOopulil, TIOIJICKAITAM KOTOPOTO CTAHOBUTCS CYIIECTBUTEIBLHOE WU MECTOMMCHHE,
crosiiee nepes MHOUHUTUBOM, a CKa3yeMbIM — UH(DUHUTHUB.

The only conclusion for him to make was the following. — Eouncmeennwiii 6b1600, K
KOMOpOMY OH MO2 NPUUMU, 3aKII0UAILCS 8 C1e0VIOUeM.

Bosmosken mepeBoj1 3Toro 000poTa CymecTBUTEIbHBIM WIH HHPUHUTHBOM:
It was important for us to solve this problem as soon as possible. — Ham 6bi10 8asicHo
peuums 9my npooaemy Kak MONCHO CKopee.
GRAMMAR PRACTICE
1. Read and translate the sentences. Find the Infinitive and characterize it:
1) Because computers have moved into society so rapidly and so completely,

you need basic computer skills just to pursue your career goals and function effectively
in society. 2) High-level languages were developed to make programming available to
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most people. 3) To be useful, information must be relevant, timely, concise, accurate
and complete. 4) The first computing device could have been as simple as a set of
stones used to represent bushels of wheat or herds of animals. 5) Compared to the
postal service, electronic mail has many advantages. 6) Many systems let you check to
see whether the recipient has accessed your message. 7) International electronic mail
systems enable you to find “pen pals” all over the world. 8) Programming languages
require certain formalities, and advanced text editors help programmers stick to proper
forms. 9) Processor is known to refer to the processing circuits: central processing unit,
memory, interrupt unit, clock, and timing. 10) Many so-called general-purpose
computers are known to have features which restrict their use to certain general
problem areas. 11) It is important for the researchers to fulfil their work in time. 12) It
takes more time for the reaction to complete at low t°. 13) It is impossible for the
driver to stop the at such a high speed quickly. 14) The problem I spoke to you about is
too difficult for the designers to be solved in a year or so. 15) Assembly machines are
considered to be examples of fixed automation. 16) The real situation is stated to be
very complex. 17) The fact happened to become known to everybody. 18) These two
methods turned out to be incompatible in effectiveness. 19) The conditions seem to
have been poorly chosen. 20) It causes the monitor to indicate computer failure. 21) It
1s usually rather difficult to get nitrogen to combine with other elements.

2. Translate the sentences into Russian:

1) YTBepxkaaroT, 4To 3TOT MeTOJI OyneT paborath 6e30Tka3Ho. 2) U3BecTHO, 4TO
3TOT IIpubOp paboTaeT 6e30TKa3HO. 3) [Ipodeccop roBopuI rPOMKO, YTOOBI BCE MOTJIU
yciabimare ero. 4) Mpl 3HanM, 4YTO OH MPHUHSAJ Y4YacTUE B MEXKIyHapOIHOM
koHpepenuuu. 5) Kaxercsa, yTo Bce MOHSIM 3TO mpaBmio. 6) HaBepHsika, BBITYyCK
ATUX KOMIBIOTEPOB YBEIWYHUTCS. 6) M3BECTHO, YTO KOMIBIOTEPHOE OOOPYIOBaHUE
JIeJIaeT MPOU3BOJCTBEHHBIE MPoLEecchl Oosiee 3P PEKTUBHBIMA.

Reading Comprehension

Read the text A. Translate this text with the help of a dictionary:

1) encompass OXBaThIBaTh, 3aKJIIOYATh B ceOe

2) desktop pabounii cToi ( KOMIBIOTEPA)

3) central processing unit (CPU )  meHTpanbHOE MPOLIECCOPHOE YCTPOIMCTBO
4) modify ONPENEIIATH , BAIOU3MEHATH

5) handheld HOPTaTUBHBIN

6) output device CHUCTEMa BBIBOJA

7) flow MIOTOK

&) silicon, chip MHUKpPOCXEMa

9) Content-Scrambling System cucTemMa MUPPOBAHUS COAEPKAHUS
10) decryption nemudpoBaHue

11) circuitry cxema

12) pervasiveness IIPOHUIIAEMOCTh
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Text A A COMPUTER

The word “computer” has been part of the English language since 1646, but if
you look in a dictionary printed before 1940, you might be surprised to find a
computer defined as a person who performs calculations! Prior to 1940, machines
designed to perform calculations were referred to as calculators and tabulators, not
computers. The modern definition and use of the term “computer” emerged in the
1940s, when the first electronic computing devices were developed.

Most people can formulate a mental picture of a computer, but computers do so
many things and come in such a variety of shapes and sizes that it might seem difficult
to distill their common characteristics into an all-purpose definition. At its core, a
computer is a device that accepts input, processes data, stores data, and produces
output, all according to a series of stored instructions.

Computer input is whatever is typed, submitted, or transmitted to a computer
system. Input can be supplied by a person, the environment, or another computer.
Examples of the kinds of input that a computer can accept include words and symbols
in a document, numbers for a calculation, pictures, temperatures from a thermostat,
audio signals from a microphone, and instructions from a computer program. An input
device, such as a keyboard or mouse, gathers input and transforms it into a series of
electronic signals for the computer to store and manipulate.

In the context of computing data refers to the symbols that represent facts,
objects, and ideas. Computers manipulate data in many ways, and this manipulation is
called processing. The series of instructions that tell a computer how to carry out
processing tasks is referred to as a computer program, or simply a “program”. These
programs form the software that sets up a computer to do a specific task. Some of the
ways that a computer can process data include performing calculations, sorting lists of
words or numbers, modifying documents and pictures, keeping track of your score in a
fact-action game, and drawing graphs. In a computer, most processing takes place in a
component called the central processing unit (CPU), which is sometimes described as
the computer’s “brain”.

A computer stores data so that it will be available for processing. Most
computers have more than one place to put data, depending on how the data is being
used. Memory is an area of a computer that temporarily holds data waiting to be
processed, stored, or output. Storage is the area where data can be left on a permanent
basis when it is not immediately needed for processing. Output is the result produced
by a computer. Some examples of computer output include reports, documents, music,
graphs, and pictures. An output device displays, prints, or transmits the results of
processing.

Take a moment to think about the way you use a simple handheld calculator to
balance your checkbook each month. You’re forced to do the calculations in stages.
Although you can store data from one stage and use it in the next stage, you cannot
store the sequence of formulas — the program — required to balance your checkbook.
Every month, therefore, you have to perform a similar set of calculations. The process
would be much simpler if your calculator remembered the sequence of calculations
and just asked you for this month’s checkbook entries.
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Early “computer” were really no more than calculating devices, designed to

carry out a specific mathematical task. To use one of these devices for a different task,
it was necessary to rewire its circuits — a job best left to an engineer. In a modern
computer, the idea of a stored program means that a series of instructions for a
computing task can be loaded into a computer’s memory. These instructions can easily
be replaced by a different set of instructions when it is time for the computer to
perform another task.
The stored program concept allows you to use your computer for one task, such as
word processing, and then easily switch to a different type of computing task, such as
editing a photo or sending an e-mail message. It is the single most important
characteristic that distinguishes a computer from other simpler and less versatile
devices, such as calculators and pocket-sized electronic dictionaries.

1. Are the following statements True or False:

1) A computer can be defined by its ability to perform different mathematical and
logical operations according to a set of instructions.

2) Computers had already been used before WWII.

3) There is no any significant difference between memory and storage.

4) Computer programs and software mean the same.

5) CPU is a part of a computer that controls all other parts of the system.

6) Computers and calculators are very similar devices which are based on the stored
program concept.

2. Match the words with their synonyms:

supply unit
distinguish appear
purpose but

device open
emerge goal
available differentiate
although provide

3. Complete the following sentences choosing one out of the variants given:

1. If you don’t back up regularly, you can lose all your ... .

a) CPU b) programs c) data d) storage

2. A computer ... input, processes and stores data, produces output according to a
series of instructions.

a) accepts b) submits C) emerges d) transmits
3. Reports, documents, graphs and pictures can be ... to as computer output.
a) performed b) supplied c) transformed  d) referred

4. A computer can perform various tasks such as word processing or sending messages
that ... it from any calculator.
a) setup b) distinguish c) keep track d) mean
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5. Memory is the part of a computer where data and instruction are stored ... .

a) permanently  b) available c) temporarily d) versatile

6. Data is processed in the ... according to the instructions that have been loaded into
the computer memory.

a) CPU b) variety c) storage d) output

4. Fill in the gaps according to the text:

A computer is a that accepts input, data, stores data, and produces out
put according to a series of stored instructions. Before a computer processes data, it is
temporarily held in . This data is processed in the . The idea of program

means that a series of instructions for a computing task can be loaded into a
computer’s memory.

5. Discuss the following questions:

1) How old is the word “computer”?

2) What is a computer?

3) What can be called “computer input”?

4) What input devices can you name?

5) Why do we need software?

6) What is the purpose of the CPU?

7) How do memory and storage differ?

8) What computer output can we get?

9) What’s so significant about a computer’s ability to store instructions?
10) What does a stored program mean?

Read the Text B and do the exercises given after it:

Pre-reading. Match the terms with the appropriate definitions.

a desktop | a) this computer is especially suited for storing and distributing
computer data on a network; these machines do not include features such
as sound cards, DVD players, and other fun accessories; they
don’t require specific hardware and just about any computer can
be configured to perform such work;

a notebook b) these are powerful desktop computers designed for
specialized tasks; they can tackle tasks that require a lot of
processing speed, most have circuitry specially designed for
creating and displaying three-dimensional and animated
graphics and often dedicated to design tasks;

a tablet | ¢) it’s a large and expensive computer capable of simultaneously
computer processing data for hundreds or thousands of users; used by
businesses or governments to provide centralized storage,
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processing and management for large amount of data in
situations where reliability, data security and centralized control
are necessary;

a handheld | d) it fits on a desk and runs on power from an electrical wall

computer outlet; its keyboard is typically a separate component, connected
to the main unit by a cable;

a workstation e) it’s a portable computing device featuring a touch-sensitive

screen that can be used as a writing or drawing pad;

a mainframe | f) it’s one of the fastest computers in the world; can tackle
computer complex tasks such as breaking codes, modeling worldwide
weather systems and simulating nuclear explosions;

a supercomputer | g) it features a small keyboard or touch-sensitive screen and is
designed to fit into a pocket, run on batteries and be used while
you are holding it; also called a PDA (personal digital assistant),
it can be used as an electronic appointment book, address book,
calculator and notepad;

a server h) it’s a small lightweight personal computer that incorporates
screen, keyboard, storage and processing components into a
single portable unit, also referred to as a “laptop”.

Text B PERSONAL COMPUTER SYSTEMS

The term “computer system” usually refers to a computer and all the input,
output, and storage devices that are connected to it. A personal computer system
usually includes the following equipment:

» System unit. The system unit is the case that holds the main circuit boards,
microprocessor, power supply, and storage devices. The system unit the notebook
computer holds a built-in keyboard and speakers, too.

* Display device. Most desktop computers use a separate monitor as a display
device, whereas notebook computers use a flat panel LCD screen (liquid crystal
display screen) attached to the system unit.

» Keyboard. Most computers are equipped with a keyboard as the primary input
device.

* Mouse. A mouse is an input device designed to manipulate on-screen graphical
objects and controls.

» Hard disk drive. A hard disk drive can store billions of characters of data. It is
usually mounted inside the computer’s system unit. A small external light indicates
when the drive reading or writing data.

* CD and DVD drives. A CD drive is a storage device that uses laser technology
to work with data on computer or audio CDs. A DVD drive can work with data on
computer CDs, audio CDs, computer DVDs, or DVD movie disks. Some CD and
DVD drives are classified as “read only” devices that cannot be used to write data onto
disks. They are typically used to access data from commercial software, music, and
movie CDs or DVDs. “Writable” CD and DVD drives, however, can be used to store
and access data.
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* Floppy disk drive. A floppy disk drive is a storage device that reads and writes
data on floppy disks.

* Sound card and speakers. Desktop computers have a rudimentary built-in
speaker that’s mostly limited to playing beeps. A small circuit board, called a sound
card, is required for high-quality music, narration, and sound effects. A desktop
computer’s sound card sends signals to external speakers. A notebook’s sound card
sends signals to speakers that are built into the notebook system unit.

* Modem and network cards. Many personal computer systems include a built-in
modem that can be used to establish an Internet connection using a standard telephone
line. A network card is used to connect a computer to a network or cable Internet
connection.

* Printer. A computer printer is an output device that produces computer-
generated text or graphical images on paper.

The term peripheral device designates equipment that might be added to a computer
system to enhance its functionality. Popular peripheral devices include printers, digital
cameras, scanners, joysticks, and graphics tablets.

The word “peripheral” is a relatively old part of computer jargon that dates back to the
days of mainframes when the CPU was housed in a giant box and all input, output, and
storage devices were housed separately. Technically, a peripheral is any device that is
not housed within the CPU.

Although a hard disk drive seems to be an integral part of a computer, by the
strictest technical definition, a hard disk drive would be classified as a peripheral
device. The same goes for other storage devices and the keyboard, monitor, LCD
screen, sound card, speakers, and modem. In the world of personal computers,
however, the use of the term “peripheral” varies and is often used to refer to any
components that are not housed inside the system unit.

1. Find in the text the opposites to the given words:
internal rough unfasten secondary reduce successively

2. Put the letters in the following words into correct order:

peroayrtylm  netmipgeu literesav ~ hpelarepir  afuteer  beroadyk

3. Complete the following sentences choosing one out of the variants given:

1. Which of the following statements about hard disk is not true?

a) it stores data  b) it’s not a peripheral c) it’s a magnetic device
d) it’s placed inside a computer

2. This storage format is used to store digital video or computer data.

a) a floppy disk b) CD c) a sound card d) DVD

3. What are the elements of a computer system?
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a) disk drives b) a monitor ¢) a central processor d) all of the above
4. These portable computers are ideal for mobile users. They are easy to carry and can
be used outdoors without the need for an electrical outlet.

a) mainframes b) notebooks c) workstations d) servers
5. Which of the following functions can a floppy disk drive perform?
a) store data b) read data c) write data d) all of the above

6. This electronic device has a special pen and acts like an electronic piece of paper
transferring images to the computer screen.
a) a laptop b) PDA c) a tablet computer d) a mainframe

4. Answer the questions to the text:

1) How do notebook computers differ from desktops?
2) What is a hand held and what is it used for?
3) What’s a peripheral device and can a hard disk be called so?

Read the Text C and perform one of the projects given after the text:
Text C DIGITAL RIGHTS MANEGEMENT

Suppose you purchase a music CD of your favorite recording group. Now you
want to transfer the file to your computer, rip the best tracks, and transfer them to your
portable audio player. But wait! That CD is copy protected and your computer CD
drive won’t read it. You purchased the disk. Can’t you listen to the music on any
device you choose? The answer is “yes” and “no”. Yes, copyright law gives you the
right to make copies for your personal use and transfer works into a format that works
on your equipment. However, the growing pervasiveness of digital rights management
may curtail your ability to exercise these rights.

It is easy to copy digital material. Before the dawn of the digital age, copies
produced by analog equipment, such as photocopiers and audio tape dubbing
machines, were of considerably poorer quality than the originals. Copies of digital
materials, however, are indistinguishable from the originals, and that factor has
encouraged an alarming increase in software, music, and movie piracy.

The battle against piracy took shape as a concept called digital rights management
(DRM), vigorously supported by Microsoft and backed by a host of industry leaders.
Today, digital rights management encompasses a variety of technologies implemented
by copyright holders, such as record companies and software publishers, which restrict
the usage of digital material. DRM systems address piracy by using a variety of
technologies for manipulating data, media, devices, and transactions.

Software copy protection techniques include reading data written to places on a disk or
CD-ROM that the drive cannot normally access, using hardware that must be plugged
into the computer when the software is run, requiring a serial number during the
installation process, and using Internet product activation that checks the validity of an
installation. Most software copy protection schemes have proved to be costly for
publishers or inconvenient for consumers.
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Many consumers are not aware that they pay a surcharge for every blank audio
tape or CD they purchase. Collected revenues from this surcharge go to music
publishers to compensate recording artists for the fact that many people duplicate
works without authorization.

Most of today’s music download sites encrypt music files and embed codes that
limit the number of times they can be copied and the devices on which they can be
played. Various formats used by different sites are not compatible with each other and
require different players. Music from several different download sites cannot be
compiled into a single playlist. It is becoming more common for music CDs to use
play-protection technology designed to make the CD unusable in devices, such as
computer CD-R drives, that can also be conveniently used for duplicating CDs.
Consumers who purchase these protected CDs find that they cannot be copied to a
computer hard disk, then ripped to produce an MP3 file for a portable audio player.
Commercial movie DVDs use CSS (Content-Scrambling System) encryption to make
DVDs playable only on authorized DVD players equipped with decryption key
circuitry. Movies purchases in the United States and Canada cannot be played on
devices manufactured for the European or Asian markets.

Despite DRM technologies and the inconveniences imposed on consumers,
digital piracy remains rampant. According to an article about digital rights
management posted on Wikipedia, “To date, all DRM systems have failed to meet the
challenge of protecting the rights of the rights holder while also allowing the use of the
rights of the purchaser. None have succeeded in preventing criminal copyright
infringement by organized, unlicensed, commercial pirates.”

Current DRM technologies do not seem able to distinguish between pirates and
legitimate consumers. As a result, DRM technologies essentially pose restrictions on
consumers that go beyond the intended limitations of copyright law.

The current status of DRM seems to conflict with the original intent of copyright
law to allow consumers to manipulate and copy works for their own use. Can
technology eventually offer a solution that prevents piracy, but allows individuals to
exercise their rights to fair use of copyrighted materials?

Topics for a project:

1. Although the Internet provides a global communications network,
communication between people still depends on finding a common language. For this
project, explore the Web and experiment with ways in which technology is being used
to close the language gap. You might start at Google or Wikipedia and look at the
selection of languages they offer. Chronicle your exploration making sure to document
the sites you visited. Present your conclusions about Internet.

2. Whether you’re taking this course to fulfill a graduation requirement or to
improve your career options take a few minutes to evaluate what you expect to gain
from this course. Look though the units of this textbook and select the section that you
think will be the most useful, interesting and the section that seams to be the least
relevant to you. Incorporate your thoughts in two or three paragraphs.
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UNIT 3
FERROUS AND NON - FERROUS

THE PARTICIPLE

GRAMMAR

[Ipuuactue siBnsgeTcs HeAMYHOW (GOpMOHN riaroja U oOJajaeT MpU3HAKaAMU Kak
IpWJIaraTeJbHOro (MHOTAA Hapeuus), Tak U Ijaroja. B aHrIuicKOM sI3bIK€ UMEIOTCS
cienyromue GopMbl MPUIACTHS:

Participle I Participle II Perfect Participle
Active asking - having asked

writing having written
Passive being asked Asked having been asked

being written written having been written

Participle I Beipaxaet neiicTBue, sBISAIONICECS:
- IPU3HAKOM TIpeMEeTa
Students reading a new article — cmyoenmol, yumarowue cmamoio.

- COMYTCTBYIOIINM JCHCTBHEM
Reading a new article, students found out much interesting — uumas
HOBYI0 CIamblo, CMYOeHMbl GbIABUIU MHO20 UHIMEPECHO2O.

HeiicTBue, BeipaxkeHHoe Participle II, Bcerna HOCUT cTpamaTtenbHbIN XapakTep, T.€.
HaNpaBJIE€HO Ha MpeAMET WIM JIMIO, C KOTOpPBIM CBsi3aHa 3Ta (¢opma: written-
HANUCAHHBIU.

Perfect Participle ykaspiBaeT Ha 3aKOHYEHHOCTb JEHCTBHUSI MO OTHOILIECHHIO K
OCHOBHOMY JCHCTBHIO B MPENJIOKEHUH, BHIPAXKEHHOMY CKa3dyeMbIM: having written —
Hanucas; having asked — cnpocus.

Participle I + Perfect Participle B crpagaTenbHOM 3anore ykasblBarOT Ha TO, YTO
JeCTBHE, BBIPAKEHHOE IMPUYACTHUEM, HANPABICHO HA JUIO0 WM NPEAMET C HUM
CBSI3aHHBIN: being written — 6yoyuu nanucannvim; having been written 6yoyuu (yarce)
HanucaHHuIM.

DOYHKIMU NPUYACTHSA U CTIOCOOBI epeBo/iAa.
1) onpenenenue
Participle I
OTBeuaroT Ha BONIPOC Kakol (-as, -oe, -ue) ?. MoxKeT nepeBOIUThCS:
- MPUYACTUEM JICUCTBUTEIHHOTO 3aJI0Ta, OKAHUUBAIOIITUMCS HA — FOWUl, - BULULL
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- MPUYACTHBIM 0OOPOTOM WJIH OTIPECITUTEILHBIM PHUIATOYHBIM MTPEIT0KCHUEM:
The man conducting a lecture is our Professor. — Yenosex, uumarowuii iexyuio.
(komopulil yumaem), Haut npogheccop.

Participle I moxxeT nmepeBOAUTHCS:
- IPUYACTHEM CTPAAATENIbHOTO 3aJi0ra HE/COBEPIIEHHOIO BU/A, OKAHUYUBAKOUIIUMCS
Ha — Hbll, -Mblll, -MbllL.
- MPUYACTHBIM 0OOPOTOM WJTM TPUIATOYHBIM OTPEICTUTEIBHBIM MTPEII0KECHUEM:
The lecture conducted by our Professor was interesting. -  Jlekyus
NPOYUMAHHASL HAUWUM NPOGheccopom, ObINA UHMEPECHO.

2) o0cToATEenHCTBO (OYEHH YACTO B coueTaHmu ¢ corozamm while, when, if).
OtBeuaroT Ha BoOmpochl kak? koeoa? IlpuuactTuss B JaHHOW (QYHKIUU MOTYT
HEPEBOIUTCS:

- neenpuyactueM ¢ cybdukcamu —a, -as, -us Win NPUIACTHBLIM 000POTOM

(While) working in the lab we made experiments. —Pabomas 6 nabopamopuu,
Mbl BPOBOOUNU IKCHEPUMEHMBL.

- IPUJATOYHBIM NPEJJIOKEHUEM UJTU CYIIECTBUTENBHBIM C MPEIOTOM.

When tested that device showed good results. Bo epems ucnvimanui
amom npubop noxasan xopowiue pesynomamvl. (Koeda smom npubop npoxooun
UCNBIMAHUS, OH NOKA3A XOpOuiUe pe3yibmanmbl).

If used this method will help us to increase the output. Ecnu smom cnocob
0yO0em npumeHéH, OH NOMOICem HAM NOBLICUMb 8bINYCK NPOOYKYUU.

3) Yactb ckazyeMoro

Participle I o6pa3yer Bpemena rpymnmsl Continuous.
The system is not working. Cucmema ne pabomaem.

Participle II o6pa3yer:
- KOHCTPYKIIMH TTACCUBHOTO 3aJI0Ta;
The problem is being solved. Ilpobaema pewaemcs.
- BpeMeHa rpymisl Perfect.
A group of engineers has designed a new device. Ipynna uHocenepos
CKOHCMPYUPOBALA HOBbIU NPUOOP.
Participle I u Participle II B dyHkmmu gyacTu ckazyemMoro nepeBosSTCs TIarojoM B
mnaHOu (popme. DopMaTbHBIM TIPU3HAKOM MPUYACTHS B (PYHKIIUU YaCTH CKa3yeMOTo
ABIISIETCS HAJIMYME TEepe MPUIacTueM Taaroios to be u to have B nuuHoi hopme.

Caoxubie ¢popmbl Participle I

K crnoxueim popmam Participle I otHocsaTcst dopmel Tuna: being used, having used,
having been used.

-bopma Tuma being used (Indefinite Passive) mnoka3siBaeT, 4TO JACHCTBHE,
BBIPAKEHHOE NPHUYACTUEM, MPOUCXOAUT OJHOBPEMEHHO C JEHCTBUEM, BBIPAKEHHBIM
riarojgoM B ju4HOM (dopme; dhopmel Tuna having used, having been used (Perfect
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Active/Passive)  MOKa3bIBalOT, 4YTO  JCHCTBHE, BBIPAKEHHOE  MPUYACTHEM,
NPEIIIECTBYET NEHCTBUIO, BRIPAKECHHOMY TJ1arojioM-CKa3yeMbIM.

The devices being used in our work are up-to-date. I[Ipubopwi, npumersemvie 8
Haweli pabome, cospemennvl. Having finished his experiments he compared the
results. 3akoHuU8 c8ouU IKCnepUMEHmMbl, OH CPAGHUIL PE3YIbMAamul.

-TIePEBOJI CJIIOKHBIX (HOPM MPUYACTHIA 3aBHCUT OT BBIMIOJHAEMON UMHU QYyHKINH. B
GyHKIMU OmpeeNieHUs] MPUYACTUE MEePEBOAUTCS MPUYACTUEM HACTOSIIETO BPEMEHU
CTpaJlaTeILHOTO 3aJI0Ta WIH OMPEACIUTEIbHBIM MPUIATOUYHBIM TIPEITIOKEHUEM

The method being used by this engineer is very effective. Memoo, ucnonv3yemsiii
SMUM UHICEHEPOM, OYeHb I hekmuseH.

B byHKIIUN 00CTOATEIHCTBA npu4acTue OOBIYHO MIEPEBOIUTCSA
00CTOSITETLCTBEHHBIM ~ TPHUAATOYHBIM  MPEUIOKEHUEM  WIU  JCeIpHYacTHEM
COBEpIICHHOT'O BUJA!

Having finished the series of experiments they published the results. 3akonuyug
cepuro IKCNEPUMEHmos, oHu onyoauxosanu pesyiomamol. Having been translated into
many languages the book became very popular. [locie moeo, kax Kuuea Owviia
nepeseoena Ha MHo2ue A3bIKU, OHA CMAld 04eHb NONYIAPHOU.

IIpuuyacTHsie 00opoTsl (Participle constructions).
Oo0bexTHbIi npudacTHbIii 000poT (The Objective Participle Construction)

OOBEKTHBIM MPUYACTHBIM O00OPOT MPEACTABISIET COO0OM CcoYeTaHWE JIMYHOTO
MECTOMMEHUSI B OOBEKTHOM Tajexe (MM CYIIECTBUTEIHHOTO B OOIIEM Majiexke) ¢
nocneayommM mnpudactueM | B HemepdexkTHoi Qopme wmnm  nmpuyactuem 1l
OOBEKTHBIN MPUYACTHBIN 000POT B MPEIIOKCHUH SBIISETCS CIOKHBIM JOTIOJTHEHUEM
U yIoTpeOsercs:

- TIOCJIE TJIaroJioB, BRIPAXKAOIMNUX (PU3NIECKOe BOCTIpUATHE: tO see BUACTh, to hear
caeimath, to feel dyBcTBOBaTh, to notice 3ameuath, to find Haxomuth, to watch
Ha0II01aTh, to observe HaOIrOIaTh.

1 saw her crossing the street. Al uden, kak ona nepexoouna yiuy).

- TIOCJIE TJIaroJI0B, BRIpaXKAIoIuX keaanue: want, wish, would like.
I want the letter posted at once. A xouy, umobvl nucbmo 0bL10 OMNPABIEHO
HeMeONeHHO.

- TOCJe THarojoB B KOHCTpykmuu have smth. done. JlanHas KOHCTPYKITHS
03HAYaeT, YTO JCWCTBUE MPOM3BOIUTCS HE TMOIJICKANINM, a KaKUM-JIHOO JPYTUM
JTUTIOM.

I had my suit cleaned. A nouucmun xocmiom. (Mue nouucmunu kocmiom,).

OOBEKTHBIM  OpPUYACTHBI  000POT  OOBIYHO NEPEBOAUTCA  MPUIATOUYHBIM
JOTOJHUTENbHBIM TPEAJIOKEHUEM, KOTOPOE BBOAUTCS COKO3aMU KaK, Ymo, 4moowi.
Mecroumenue B OOBEKTHOM TMaJie’Ke TMEPEBOJUTCS COOTBETCTBYIOIIMM JIMYHBIM
MECTOMMEHUEM B UMEHUTEIHLHOM MaIeKe.

1 saw him running along the street. A suoen, kax ou bedican no ynuye.
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He3aBucumbiii (caMocTOsiITeIbHBbIH) mnpu4yacTHbIi 000opoTr (The Absolute
Participle Construction)

B aHrnumiickom s3bIKe pa3auyaloT 3aBUCUMbBIE W HE3aBUCHUMBbIC MPUYACTHBIC
000pOTHI. 3aBUCHUMBIA MPUYACTHBI OOOPOT HE MMEET CBOEro JCHCTBYIOIIETO JIMIA
(moIexaIero) U SKBUBAJICHTEH PYCCKOMY MPHUIAATOYHOMY OIPEACTUTEILHOMY WM
00CTOATEIILCTBEHHOMY TMPEJJI0KEHHUIO.

The engineer testing the engine is a good specialist. Unoicenep, ucnvimuigarowuii
oguzameivb, XOpOULUL CREYUATUCT.

Kpome TOro, CymectByloT MNpuUYacTHbIE OOOpPOThI, B KOTOPBIX HMEETCS
cOOCTBEHHOE, HE 3aBHCHMOE OT TJIABHOTO MPEJIOKEHUS TMOJIEKAIICE, BRIPAKCHHOE
CYIIECTBUTEILHBIM B OOIIEM IaJIe)Ke WA JIMYHBIM MECTOMMEHHEM HMCHHUTEIHBHOM
nagexxe. Takue O0OOpPOTHI HA3BIBAIOTCS CAMOCTOSITEIHHBIMEH  (HE3aBHCHMBIMH)
IpUYacTHBIMU o0OpoTamMu. B pyccKoM s3bIK€ aHaJOTMYHOW KOHCTPYKIIMU HE
CYILIECTBYET.

The engineer having tested the engine, we were sure that its performance would be
perfect. Ilocne mozo, kak undceHep nposepuil 08uU2amensb, Mvl ObLIU Y8EPEHbl, YUMo OH
byoem xopouio pabomame.

HezaBucuMeblii mpuyacTHbIi 000pOT, B OTJIMYKE OT 3aBHUCHUMOTO, OTIEISETCS OT
[JIaBHOTO ITPEJIOKEHHUS 3aSATOM.

YT0oOBI MPaBUIILHO NEPEBECTU HE3ABUCUMBIN MPUYACTHBIN 000POT, ONPEIEIHUTE €TO
MECTO 10 OTHOLLICHMIO K ITTaBHOMY IPEIJI0KEHUIO:

- eClM HE3aBUCHUMBIH TPUYACTHBI 00OPOT mpeduwiecmgyem  TIABHOMY
PEIJIOKEHHIO, IEPEBEIUTE €r0 MPUAATOYHBIM OOCTOSTENIbCTBEHHBIM MPEIOKEHUEM
C OJIHUM U3 NOJUMHMUTEIBHBIX C010308 (MAK KAaK, NOCKONbKY, KO20a, NOCae Mmo20, KaK,
ecnu);

Steel being a very strong material, we find wide application of it in engineering. -
Tax xax cmanb a61AemMcsA OYEHb NPOUHBIM MAMEPUATOM, OHA HAXOOUM UWUPOKOE
npumeHerue 8 mexuuxe.

- eclld HE3aBUCHUMBIH MPHUYACTHBIA O0OpPOT HAXOIUTCS HOCAe TIJIABHOTO
IPEIIOKEHMSI, UCIIOIb3YHUTE IPU MEPEBOJE COKO3BI (d, U, HO, WU CIIOBA NPUYEM, NpU
IMoMm;

The plan was discussed in detail many workers taking part in this discussion.
IInan nodpobuo obcyounu, npuwem MHocue paboyue NPUHUMATU YHacmue 8 MOoM
oocydicoeHuU.

HezaBucumebiii IIPUYACTHBIN oboporT, BBIPAKAFOIIAN COITYTCTBYIOIIIEE
00CTOSITEIHCTBO, MOXKET HAUMHATHCS C MpeJyiora with:
The operator was adjusting the machine, with other workers watching him.
Onepamop Hanasxcuean cCmaHok, a ocmaibHvle paboyue HadI00aNU 3a HUM.
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NHoraa B He3aBUCUMOM IpUYacTHOM 00opoTe omyckaercs Participle I rmarona to
be:
The lesson (being) over, everybody left the classroom. Tak kax ypok okowuuics,
8ce bl U3 AYOUMOPULU.
It being very dark, I could see nothing. Tax kak 6vL10 co8Cem MeMHO, 1 HUYE20 He
MO2 y8uoems.

[Ipuvactable 000POTHI SABIAIOTCS MPUHAIICKHOCTHIO MUCHbMEHHOM pedn. B ycTHOM
pedr OHU OOBIYHO 3aMEHSIOTCS PUJATOUYHBIMU TIPEITIOKECHHUSIMHU.

Grammar Practice

1. Choose the right variant of the Participle and translate the sentences into
Russian:

1) A group of researchers at Bell labs have made tiny functioning/functioned
transistors a million times smaller than a grain of sand.

2) Each molecular transistor is 10 times smaller than any components creating/
created with today’s most advancing/ advanced chip making/ made techniques.

3) In the media you can often find articles telling/ told of hackers breaking/ broken
into computer systems and websites stealing/ stolen and destroying/ destroied
information.

4) Hacker is a computer user breaking/ broken a system’s security and stealing/ stolen
valuable information.

5) Hackers will often write open-source code allowing/ allowed others to see what they
have done.

6) The hacking contest was not run fairly and proved nothing about the integrity of the
proposing/ proposed technologies.

7) Chemically producing/ produced components are microsopicaller, faster and more
efficient then today’s silicon products made using/ used lithography.

8) Technologies such as the Internet, PCs and wireless telephony have turned the globe
into an increasingly interconnecting/ interconnected network of individuals,
organizations and governments communicating/ communicated and interacting/
interacted with each other with through a veriaty of channels.

9) Using/ used effectively, information and communication technologies can help to
create training/ trained, educating/ educated and healthy workforce.

10) The method using/ used depends on the length to be measured.

11) An intelligent network consists of distributing/ distributed signaling network of
switches, databases and dedicating/ dedicated computer servers.

2. Translate the words in brackets into English using the right Participle:

1) The research work (mpousBoaumasi) at the laboratory is of great importance. 2)
The engineer (kotopsiii mpoBoaut) this research is a talented physicist. 3) The students
(mocemarorue) these lectures are from various faculties. 4) The lecture (koTopyto
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nocetwn) by these students was on mathematics. 5) The substance (Ha3piBaemoe)
“water” consists of two gases: hydrogen and oxygen. 6) The students (o6cyxnaromniue)

this problem will take part in the scientific conference.

7) The problems

(oOcyxnaemeie) at the conference are very complicated.

Reading Comprehension

Read the Text A and translate it using a dictionary:

1) dense

2) malleable

3) ductile

4) pure

5) uster

6) precious

7) coinage

8) to rust

9) monetary

10) consumption

11) dentistry

12) resistance to corrosion
13) conductivity

14) wiring

15) property

16) melting point

17) protective coating
18) insoluble

19) to dissolve

Text A

IJIOTHBIN

KOBKHM, MOJATINBBIN
IUTIACTUYHBIM, BA3KUU
YUCTBINA, OECIIPUMECHBIN
OJIeCK, TJISHEI] IICHUTh
JIparolleHHBIN, OJIaropoaHbIM
YyeKaHKa MOHET
PKABETH, MOJIBEPraThCs KOPPO3UU
MOHETHBIN, JCHEKHbBIN
noTpedieHue
CTOMATOJIOTHSI
YCTOMYHUBOCTH MPOTUB KOPPO3UU
yAeIbHAs 3IEKTPONPOBOAUMOCTD
(aJIeKTpHUUeCcKas) MPOBOJKA
CBOMCTBO, KQUECTBO, XapaKTEPUCTUKA
TOYKa (TeMIiepaTypa) KUICHHUS
3alIUTHOE TOKPBITHE
HEPACTBOPUMBII
pPacTBOPSATHCS, TasATh

GOLD

Gold is a dense, soft, shiny, malleable and ductile metal. Pure gold has a bright
yellow colour and luster — the colour of the sun. It has been a valuable and highly
precious metal for coinage, jewelry and other arts since long before the beginning of
recorded history. It is and will always be a wonderful metal in many ways, as it
doesn’t rust away and can easily be worked. Gold has been the most common basis for
monetary exchange throughout human history.

People have mined about 165,000 tonnes of gold in human history. The world
consumption of new gold produced is about 50% in jewelry, 40% in investments, and
10% in industry. Gold has many practical uses in dentistry, electronics and other
fields. Its high malleability, ductility, resistance to corrosion, other chemical reactions
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and conductivity of electricity have led to many uses of gold, including electric wiring
and coloured-glass production.

Gold readily creates alloys with many other metals. People produce these alloys to
modify the hardness and other metallurgical properties, to control melting point or to
create exotic colours. Chemically gold is unaffected by air, moisture and most
corrosive reagents, and therefore it suits for use in coins and jewelry and as a
protective coating on other metals. Gold is almost insoluble, but it can be dissolved in
aqua regia. People have highly valued gold in many societies throughout the ages. It
has often had a strongly positive symbolic meaning closely connected to the values
held in societies. People have long been making wedding rings of gold, and in many
societies gold symbolizes power, strength, wealth, success, happiness, love,
intelligence, summer and the sun.

1. Find the equivalents in the text:

LEHHBIA METAJJI, NMPAKTUYECKOE MPUMEHEHUE, YCTOWYHMBOCTh MPOTHUB KOPPO3HH,
JJIEKTpUYECKas IIPOBOAUMOCTD, U3MEHATH NPOYHOCTH, 3ALIUTHOE IIOKPBITUE, BBICOKO
LIEHUTh, TECHO CBSA3aHHBIN

2. Put the sentences in its tight order:

1) Chemically gold is unaffected by air, moisture and most corrosive reagents. 2)
Gold has many practical uses in dentistry, electronics and other fields. 3) People have
highly valued gold in many societies throughout the ages. 4) The world consumption
of new gold produced is about 50% in jewelry, 40% in investments, and 10% in
industry. 5) Gold is a dense, soft, shiny, malleable and ductile metal. 6) Gold has been
the most common basis for monetary exchange throughout human history. 7) It is
almost insoluble, but it can be dissolved in aqua regia.

3. Answer the question to the text:

1) What kind of metal 1s gold?

2) What is the world consumption of gold today?
3) Where is gold used?

4) What are the properties of gold?

5) What does gold symbolize?

Read Text B and define its main parts:
Text B METALS. ALLOYS

It i1s known that metals are very important in our life. Metals have the greatest
importance for industry. About two thirds of all elements found in the earth are metals.
It 1s difficult to give a simple and yet precise definition of a metal, since metals have
greatly different properties, appearances and chemical actions. For simplicity metals
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are defined as elements possessing certain metallic properties, they are hard, heavy,
lustrous, malleable, ductile, tenacious and usually good conductors of heat and
electricity. Most metals are also relatively dense and heavy. All except four metals are
solid at room temperature.

Some elements possess so few metallic qualities that it is uncertain whether they
should be called metals or non-metals. Carbon and silicon are such elements. They are,
for example, fairly good conductors of heat and electricity, and thus resemble the
metals, on the other hand, they are neither strong nor ductile and thus resemble the
non-metals.

Metals widely used in industry are called engineering metals. The most important
engineering metals is iron (Fe) which in the form of alloys with carbon (C) and other
elements finds greater use than any other metals.

Metals consisting of iron combined with some other elements are known as ferrous
metals. All the other metals are called non-ferrous. The most important non-ferrous
metals are copper (Cu), aluminum (Al), lead (Pb), zink (Zn), tin (Su).

Engineering metals are usually used in industry in the form of alloys, the properties
of alloys being much better than those of pure metals. In industry alloys are nearly
always made by melting two or more metals together and mixing them. A striking
feature about alloys is that they often differ materially in their properties from the
properties of the metals composing them. The occurrence of the metals in the earth’s
crust in unequal, some of them being plentiful, the other existing only in small
quantities.

1. Find the sentences in the text used in the Participle.

2. Answer the questions to the text:
1) What is metal?

2) Where i1s metal used most of all?
3) What are the properties of metals?

Read Text C and write a summary to it:
Text C Grey Cast Iron

Grey cast iron is one of the most valued of cast metals. It may be made by melting
pig iron and scrap in the cheapest of melting processes, the cupola, and then cast into
sand molds. Besides being of low cost, grey cast iron shows properties that make it a
valuable metal industrially.

Among its outstanding properties are the following:

1. Excellent machinability; 2. Excellent wear resistance; 3. Tensile strength; 4. grey
cast iron has no well-defined elastic limit and may be loaded up to 89% or more of its
maximum strength; 5. It is the only ferrous allow that may be varied in stiffness; 6.
Included in its properties is its valuable damping capacity for vibrations and its good
resistance to corrosion.

The elements in grey cast iron are the same as in steel and the structural
constituents formed from these elements are the same in steel as in cast iron (ferrite,
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pearlite, cementite, and manganese-sulphide). However, due to the greater percentage
of carbon and phosphorus, two additional constituents are found in this form of cast
iron, namely, graphitic carbon and steatite, a phosphorus eutectic structure. The
graphitic carbon found in grey cast iron gives to this form of iron its outstanding
properties, and may be considered its most important constituent. It is the amount, size,
shape and distribution of the graphitic carbon which determines the physical properties
of grey cast iron. Large flakes of graphitic carbon result in a stronger casting. Carbon
that does not form graphite is present in the iron as combined carbon (cementite). The
amount of cementite present in grey cast iron determines its hardness. Many grey cast
irons are now cast with the additions of some alloying elements, such as nickel,
copper, molybdenum and chromium. The alloys are used to improve the strength and
hardness of castings.

UNIT 4
ELECTRONICS

THE GERUND

GRAMMAR

IIpu3HaKku repyHaus 1 ero nepesoj

['epynnuii oOpaszyeTcs Tak ke, Kak U MpuvacTue: K MHQUHUTUBY 0€3 4acTHUIIbI 70
npuoOaBisieTcsl OKOHYaHUE — ing: to read — reading, to write — writing.

lepynanii uMeeT MNPU3HAKK CYHIECTBUTEIBHOTO U TIJIArojia, M MOXHO €ro
NEPeBOJUTh WM  CYLIIECTBUTEJbHbIM, 0003HAaJarommM mnpomecc (CIOBOM,
OKaHYMBAIOIIUMCS Ha —aHuUe, -eHue), W TJ1areJioM, Jaiie BCero MHpUHUTUBOM, U
WHOT/IA (€CIIA €CTh MPEJIOT) ieeNpruYaAcTHEM, HAPUMED:

Saying is one thing and doing Ckazamb — 3TO OJTHO, a cOe-
1s another. Jlams — 3TO JIPYToe.

By doing nothing we learn to He oenas uaudero, Mbl yuum-
do 1ll. csl 1eJIaTh 3J10.

DYyHKIUMHU repyHAUs B NPEAI0KeHUN

1. Ioaaexamee:

Defining problems precisely TouHoe onpeoenenue (nocra-
requires patience. HOBKA) 3aJ1a4 TpeOyeT TepIreHusI.
Getting several viewpoints is Upe3BblyaliHO BaKHO UMeEmb
vital. HECKOJIbKO TOUEK 3PEHMUS.

33



2. Omnpenenenue:
Memory is the process of se- [TamsTh — 3TO MIpoLIECC BHIOO-
lective forgetting. POUYHOTO 3a0bI8AHUA.

CyuiecTBuTeNbHBIC, TMOCIE KOTOPBIX yHOTpeOssieTcss TepyHAuil B  QyHKIUAU

OTIPE/ICIICHHMS:
ability - cmocobHOoCcTh advantage - MPEUMYIIECTBO
chance - BO3MOXXHOCTh merit - JIOCTOUHCTBO
necessity - HEOOXOIUMOCTH possibility - BO3MOXXHOCTb
probability - BeposSTHOCTH reason - NpUYMHA, OCHOBAHHUE
way - crocob6

3. B poau o0crosiTeJIbCTBA TEPYHIHM BCErga UMEET MPEMJIOr M HHOTIAa MOXKET
MIEPEBOAUTHLCS ACEMPUUACTUEM, HATTPUMED:

In an interview a person can Bo BpeMsi UHTEPBBIO YEIOBEK
learn only by listening, not by MOKET (4TO-TO) y3HATh, TOJIb-
talking.

KO cyuasi, HO HE 2080psl.
4. JlomojiHeHMe:

We thought of starting another MpbI nogyMbIBaJIA O TOM, YTO-
series of experiments. OBl Hauamo €111e OJIHY CEPHIO
AKCIIEPUMEHTOB.

[TepexoaHbIe TIIAr0JIBI, MOCIE KOTOPBIX B KAYECTBE JIOMOJIHCHUS 0€3 TPEeIIora MOXKET
WCMOJIb30BaThCS TEPYHIUM:

toavoild - wu3berarp to deserve - 3aCIyXHBaTh

to prefer - mnpeanoyuTaTh to require - TpeboBatTh

to resist - CONPOTHUBIATHCA to try - TBITaThC
Hanpumep:

He preferred changing the OH nipeanoyest uzmMeHums X0

course of actions. JIEUCTBUN.

lepynanii MOKeT ymoTpeONAThCS W TOCIE TJIarojiioB, TPeOYyIONUX JOMOTHEHUS C
IIPEJIOTOM:

to account for - OOBICHATH to accuse of - OOBUHUTH B

to aim at - cTtpemuthcs K to depend on - 3aBHUCETH OT

to differ in - pa3nu4arbCs to be fond of - JHOOUTH, HPABUTHCS

to insist on - HacTtauBaThb Ha to be interested in - HHTEPECOBATHCA

to object to - BO3paxaTh OpoTUB to prevent from - TnpeaoTBpamniaTh

to rely on - moisaraThcsi Ha  to be responsible for -ObITh OTBETCTBEHHBIM 3a

to result from - OBITh pe3ynbTaToM to result in - TMPHUBOJUTH K

to succeed in - yJIaBaThbCs to think of - JayMmathb O
Hanpumep:

They insisted on postponing Onu Hacmausanu na mom,

the discussion. umobbL OMJL0JHCUMBb OOCYKIICHHE.
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I'epynamii B coctaBe cKka3zyemMoro
1. I'epyHamii MOKET TakKe€ UIpaTh pOJib UMEHHOW YaCTH COCTABHOIO CKazyemoro. B
ATOM cilydae IMepei HUM MCHOJb3YyeTCs APYroi riaros, KOTOpblid Oeper Ha ceds
NOKa3aTesd BpEMEHH, YKCIIa, JIUIA, HAKIOHEHUs. TakuMHU rjiarojiaMu MOTyT ObITh:
- [J1aroJi-CBsizka be, KOTOPbII OOBIUHO NEPEBOAUTCS CIOBAMU ABIAMbCA, 3AKTIOYUAMbCSL

6 M JIp.

The main point of a transform ['1aBHBIM Ha3HAYCHUEM TpaHcpopMaTopa
er is providing the change of a615emcs obecnedeHue N3MEHEHUS
voltage (cocTaBHOE cKazyeMoe: HaAPSHKCHUS.

be — rnaron-cBszKa, providing - repyHIui).

- IJ1aroJibl, ICpCaaromuc Hadajio, IPpOAOJLKCHHUEC UM ITPCPbIBAHUC I[CﬁCTBHSI THIIA:

to begin, to start - HaYMHATH

to continue, to go on - MPOAOJIKATH

to finish - KOHYaTh, 3aKaHYMBATh

to give up - TepecTaBaTh (YTO-JI. AeNIaTh), OTKA3bIBATHCS OT
to keep (on) - TMPOAOJKATh

to stop - TIpeKpalaThb

- oOparhTe BHMMaHHE Ha TIEPEBOJ CISAYIONIMX CIIOBOCOYCTAHUN, 3a KOTOPBHIMH
VCTIOJIB3YETCS TEPYHIUM:
cannot help — nenvss (he mooicem) + ne + HeonpenenenHas Gopma riarosua

Hanpumep:

They could not help using this OHU He Mo2nu He UCNOoNb308aMb ITY
information. uH(OpMAITHIO.

(it is) worth cmoum + HeonpeeaeHHas gopma

(it is) worthwhile rJ1aroJia Win CyleCTBUTEIBLHOE

Hanpumep:

It is worth (while) discussing Cmoum 06cyoums 3TO SIBICHUE.

this phenomenon.

no use — Hem cmulcia (becnone3no) + HeolpeaeleHHas Gpopma riarosua

Hanpumep:
There is no use considering these ~ Hem cmvicna paccmampusamy
writings. 9TH NPOU3BEACHUS.

Tpu ing-popmsl

1. CymiecTByOT TpU YacTH PEYM, UMEIOIIUE OKOHUYaHue —ing (Tpu ing-Hopmbl) —
npuyactue I, repyHnuii ¥ OTraarojabHOE CyIIECTBUTEIBHOE:

covering — Participle | MOKPBIBAIOIIUH (OTpeIeTICHHE)
MOKPBIBasi (0OCTOSATEIHCTRO)
(by) covering — Gerund -  (mmyTem) mokpsITUA (TIpoLIEeCC)
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(a) covering —Noun -  TOKpBILIKA, IUIEHKA, HOKPBITHE (TIPEIMET)

2. T'epynauii ¥ OTINIaroJIbHOE CYIIECTBUTEIBHOE YacTO MOTYT TEPEBOIUTHCS
OJIMHAKOBO: CYIIECTBUTEIBHBIM C OKOHYAHUEM —aHUe, -eHUe.

- ecnu niepea ing-popmoil ecTh mpeasior (HO HET apTUKJIS) U Tocie Hee HET Mpejjiora

of, TO STO TepyHAMid, W, 3HAYUT, HAC HMHTEpecyeT Npouecc, AeiicTBHE B €ro

NJINTEIbHOCTH;

- ecnu mepen ing-GopMoil CTOUT apTHKIL WIM TIOCIE Hee €CTh JIOTOJHEHHE C

IPEeaJIOoTOM 0f, TO 3TO — OTIJAroJjbHOe CYHIeCTBUTEJIbHOE, U, 3HAYMUT, HAC

uHTepecyeT caM GaKT, iBJIeHHne, MpeaMeT, a He rpoiecc. Cp.:

There are different ways of Cy1ecTBYIOT pa3Hble CIIOCOOBI
solving a problem (solving — peutenus OTHON U TOU Ke
repyHnii, 0003HaYarOIINI IPO- IPOOIIEMBL.

11eCc).

The solving of the problem Taxoii MemoO peuieHus 3TON
was approved (the solving — npo0JieMbl ObLT 0JJ00pEH.
CYIIIECTBUTEIbHOE, 0003HaYar0-

e GakT).

Oopa3oBanue CJ0KHBIX (POPM repyHAMsi M UX MEePeBOI.

DopMbI repyHIUus

Active Passive
Indefinite planning being planned
Perfect having planned having been planned

Indefinite Gerund — nepenaer aelicTBrE, OAHOBPEMEHHOE C JICHCTBUEM CKa3yeMOro;

Perfect Gerund — nepepaer nelicTBHE, KOTOPOE MPOMCXOAMUT paHbLIE ACHCTBUS
CKa3yemoro;

Active Gerund — nojyiexxaiiee caMmo coBepIIaeT JeiCTBUE, BHIPAXKEHHOE TE€PYHINEM;
Passive Gerund — nelictBue repyHausi (KOTOPBIM CTajd CKa3yeMbIM B IPHUIATOYHOM
IPEAJIOKEHUH ) IEPEXOIUT Ha MOJJIeKaIllee.

Hanpumep:

We know of the work being Me1 31aem, 4TO 3Ty paboTy 8b1-
carried out in his laboratory. NOJIHAIOM B €r0 JTa00paTOPHH.
We know of the work having Me1 3naem, 9TO 3Ty paboTy 6b1-
been carried out in his labo- NOJHUIU B €T0 1ab0paTopuu.
ratory.

I'epynanajgbHbie 000pOTHI
['epynauii ¢ OTHOCAUIMMUCS K HEMY CJIOBaMH 00pa3yeT repyHaAMajJbHble 000pOTHI,
KOTOpBhIE€ OOBIYHO HAYMHAIOTCA C NPEIora, MPUTSKATEIBHOTO MECTOUMEHHUS WU
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CYIIECTBUTEILHOTO B MPUTSKATENIbHOM (MHOTAA oOlieM) maaexe. [epyHauanbHbIe
000pOTHI MOXKHO Pa3/IeIUTh Ha JIBE TPYMIIbI: 3aBUCUMBIE U HE3aBUCHUMBIE.

1. 3aBucuMBIE TepyHAHAJIbHBIEC 000POTHI

3aBUCUMBIE TepyHIUAIIbHBIE 000POTHI — 3TO TaKU€ 0OOPOTHI, B KOTOPHIX MEpe]
repyHaueM (mocje mpejiora) HeT cioBa, 0003HAYAIOUIETro ACHCTBYIOIIEE JIMLO HIN
npenmet. [Ipu mepeBose Takux 0OOPOTOB MPUAATOYHBIMH MPEIOKEHUSIMUA OOBIYHO
MOBTOPSIETCA MOJJICKAIEE AHTJIMHUCKOrOo MpPEUIOKEHHs (UCIONb3ys, €CIU HYXKHO,
COOTBETCTBYIOIIEE MECTOMMEHHUE), a TEPYHANIN CTAHOBUTCS CKa3yEMbIM.
[Ipensior, BBOAAIIMN TEPYHIUATBHBIM OOOPOT B AHTJIMHACKOM MPEUIOKEHUHU, TPH
IIEPEBOJIE HA PYCCKUU SI3BIK JIOJKEH CTaTh COKO3HBIM CIIOBOM, COEIMHSIOIIUM TJIABHOE
NPEIJIOKEHHE C MNpUAATOYHBIM. [lo3TOMYy B pyCcCKOM MEpEBOAE TJIABHOE U
MPUIATOYHOE MPEJIOKEHNS COCIUHSAIOTCA CIOBAMU MO, YmMO B TOM IaJI€Ke, KOTOPBIN
ONpPENEIAETCS IPEAIOrOM, HAIIPUMED:

In spite of being very compli- Hecmomps na mo, umo sma
cated the problem has been npobiema O4E€Hb CIIOXKHAsI, €€
solved. (Bce Ke) pelniu.

CJ'Iy}KC6HBIG CJIOBa U CJIOBOCOYCTAHU:A, BBOJIAIINC I'CPYHANAIBHBIC 060pOTBI:

by - Tem, 4To in addition to - KpOMe€ TOro, 4To
of - oToMm, uTO in spite of - HecMOTps Ha TO, 4TO
to - TOMy, 4TO besides - KpOME TOro, 4TO
n - B TOM, YTO; K TOMY, 4TO owing to - Omaromaps TOMy, 4TO

due to- BCIIEACTBUE TOT'O, YTO
2. He3aBucuMble repyHIdaIbHbIE 000POTHI

He3aBucumeble repyHaualibHble 000POTHI — 3TO Takhe€ OOOPOTHI, B KOTOPBIX
MEXIy MPEJIOTOM U TePYHIUEM UMEETCS CJIOBO, BhIpaXKaroIiee JUI0 (WK MPEAMET),
KOTOpOE COBEpILIAET JAEHCTBUE, NIEpeaBacMoe repyHiueM. Takoe CI0BO MOXET ObITh
OPUTSDKATENIbHBIM ~ MECTOMMEHHEM  WJIM  CYIIECTBUTEJIbHBIM B OOLIEM  HIIU
IIPUTSAKATEIILHOM IaJIEKE.

[Tpu nepeBoje 000pOTa MPUAATOUHBIM IMPEATIOKEHUEM 3TO MECTOMMEHUE WU
CYLIECTBUTEIBHOE  CTAaHOBUTCA  IOJIEKAINMM, a TepyHAUH —  CKa3yeMbIM
OpUAaToyHoro mnpegioxenusd. l[lepeBon repyHAMAIBHOIO 000pOTa MNPHUIATOYHBIM
IPEIIOKEHHEM HAYMHAETCS C IEPEeBOJA MPEIIOra, CTOSIIETO IEepel TepyHAMEM,
HaIpuMep:

The accuracy of the defini- TodHOCTH Ompe/eseH s 3aBU-
tion depends on the terms be- CUT Om mo2o, HaCKOJIbKO TIIa-
ing carefully formulated. TEJIbHO C(POPMYITUPOBAHBI (8ce) UleHbL.

IIpumeuanue. Eciiu repyHananbHbld 000pOT UTPaeT poJib MOJIEKALIETro (mepe
repyHIUEM HET MpeJyiora), TO MepeBO €ro NPUAATOYHBIM MPEII0KEHUEM CIIeayeT
HA4YMHATH CO CJIOB Mo, 4mo (B UMEHUTEIHLHOM MaJieKe), HalpuMep:
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His having made this experiment To, umo on ye MPOBEN 3TOT IKCIEPU-
is a known fact. MEHT, SIBJISIETCS U3BECTHBIM (PAKTOM.

[Ipn mepeBoAe HE3aBUCUMBIX TE€PYyHAHAIBHBIX OOOPOTOB, B KOTOPBIX IMEpen
TEPYHIUEM CTOUT IPUTSIKATEIBHOE MECTOMMEHHE, 3TO MECTOMMEHUE B PYCCKOM
IIPEIJIOKEHUU CTAHOBUTCS JTUYHBIM MECTOMMEHHUEM B UMEHUTEIIBHOM IAJIEKE, T.C.
[IO/JIEKALLUM, HAIIpPUMED:

There is no hope of our get- Het Hanexpl, 4TO Mbl TIOTY-

ting a complete analysis of the YUM TOJIHBIM aHAIU3 ITUX W3-

measurements within 10 days. MepeHuil B Teuenue 10 nquei.
Grammar Practice

1. Translate the sentences into Russian drawing attention to the
Gerunds used in the function of... :

a) MOJITICXKAIIETO:

1) Reading science fiction is a fascinating pastime. 2) Engineering is becoming more
popular. 3) There is no denying the fact.

b) yactu ckazyemoro:

1) Professor Taylor’s suggestion is worth discussing. 2) These rules are worth
remembering. 3) | am for discussing it at once.

C) IOTIOJTHEHUSI:

1) I am very tired of arguing with you. 2) He was surprised at having been invited to the
conference. 3) You must excuse my not answering you before. 5. I don’t remember
hearing the legend before.

d) onpenenenus:

1) There are different ways of solving this problem. 2) Young people are excited at the
idea of purchasing audio-visual equipment. 3) We have a plan for modernizing the factory.
4) He was in the habit of doing things thoroughly.

€) OOCTOSITENhCTRA:

1) It was planned to put the plant into operation 3 years after signing the contract. 2)
Before reaching a final decision the market research group is to collect some information.
3) He gave a few examples instead of explaining the rule.

2. Translate into Russian:

1) Their having overheated the gas changed the results of the experiment. 2) The
investigator mentioned his testing this material for strength. 3) We heard of our engineer
having left for the international symposium. 4) We insisted on the experiment being
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repeated. 5) In spite of the gases being compressed they return to their original volume as
soon as the applied force stops acting. 6) Newton’s having stated the laws of motion is
very important for modern science. 7) We knew of Newton’s having developed the
principles of mechanics the station. 8) Franklin’s having worked in the field of electricity
1s known all over the world. 9)They didn’t know of his having been given new materials.
10) We know of Faraday’s having stated the law of electromagnetic induction. 11)We
heard of the new computer having been put into operation.

3. Choose the right variant

1. Is there anything in that new magazine worth

a) to read

b) reading

2. Although I was in a hurry, I stopped to him.
a) to talk

b) talking

3. I really must stop

a) to smoke

b) smoking

4. Would you mind the front door?

a) to close

b) closing

5. You should remember him. He’ll be at home.
a) to phone

b) phoning

6. Do you enjoy ?

a) to teach

b)teaching

7. All parts of London seem to different towns and epochs.
a) to belong

b) belonging

8. Why have you stopped? Go on

a)to read

b)reading

9. The teacher asked us some questions and went on
a) to tell

b) telling

10. When we had finished we passed our papers to the Professor’stable.
a) to write

b) writing
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Reading Comprehension

Read the Text A and translate it using a dictionary:

Text A

electronic circuits
inductor

capacitor

resistor

electron tube

transistor

wire-wound ceramic type
adjustable (variable) resistor
metal collar

contact band

adjustment knob

screw adjustment
potentiometer

inductance coil

choke coil

tuned circuits

ELECTRONIC CIRCUIT ELEMENTS

JJIEKTPOHHBIE CXEMBI
WHIYKIMOHHAA KaTyIlKa
KOHJIEHCATOp
CONIPOTHUBIICHUE
AJIIEKTPOHHAs JIaMIIa
TPaH3UCTOP
IIPOBOJIOYHO-KEPAMUYECKUN THII
IIEPEMEHHOE CONPOTUBIICHHE
METAIINYECKUN XOMYT
KOHTAKTHOE KOJIbLIO
YCTAaHOBOYHAs pydKa
YCTaHOBOYHBINA BUHT
IIOTCHLUOMETP
KaTyIlIKa CAaMOUHYKIIMHULIEIIb
IpoccelibHas KaTyIlKa
HAaCTPOCHHBIE LENN

transient voltages, electrical transients HeyCTaHOBUBIIUECS HATIPSKCHUS

e.m.f. = electromotive force
"slug" or movable core
Selectivity

filament

metal enclosure
electron-emitting material
barium oxide

rectifier

h. f. a. c. carrier

audio portion

r. f. portion

fine wire

crystal lattice

n-type germanium

p-type germanium
valence electron

junction transistor
point-contact transistor
rugged construction

Resistors. A resistor is a circuit element designed to insert resistance in the

AIEKTPOABUKYIIAs CUjia
MTOJBUKHOM CEpJICUHUK
n30UPaTEITHPHOCTh
HUTbH HaKaja
METAJUTMYECKHUI OAIITOH

AJIEKTPOHHO-U3ITYYaIOIIUi MaTepual
OKHUCH Oapus
BBITIPSIMUTEIb

BBICOKOYACTOTHAA HCCYyIIasa BOJIHA IICPEMCHHOT'O TOKaA

HU3KOYaCTOTHAs 4acTh
BBICOKOYACTOTHAs 4acTh
TOHKAs1 IIPOBOJIOKA
KPUCTAJUINYECKAs PELIETKA
n-repMaHun

p-TepMaHui

BAJICHTHBIN JJIEKTPOH
IJIOCKOCTHBIN TPaH3UCTOP

TOYEYHBIN IMOJyIIPOBOJHUKOBBIN TPAH3UCTOP

IIPOYHAS] KOHCTPYKIIUS

circuit. A resistor may be of low value or of high value.

Resistors in electronic circuits are made in a variety of sizes and shapes.
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They are generally classed as fixed, adjustable or variable, depending upon their
construction and use.

The resistance value of small fixed resistors is sometimes indicated by a code
colour.

Resistors required to carry a comparatively high current and dissipate high
power are usually of the wire-wound ceramic type.

Adjustable and variable resistors. An adjustable resistor is usually of the
wire-wound type with a metal collar which may be moved along the resistance
wire to vary the value of the resistance placed in the circuit. In order to change
the resistance, the contact band must be loosened and moved to the desired
position and then tightened so that it will not slip. In this way the resistor
becomes, for all practical purposes, a fixed resistor during operation.

A variable resistor is arranged so that it may be changed in value at any
time by the operator of the electronic circuit. This change is usually
accompanied by rotating a small adjustment knob or by turning a screw
adjustment. Variable resistors are commonly known as rheostats or potentiometers.

It must be pointed out that the use of a resistor of any type must be very
carefully considered. The capacity of a fixed resistor, rheostat or potentiometer
must be such that it can handle the current through the circuit without damage
computing the current by means of Ohm's law.

Inductors. The purpose of an inductor, or inductance coil, is to insert
inductance into a circuit. The effect of an inductance is to oppose any change®
in the existing current flow in a circuit. The opposition to current flow in an a. c.
circuit by an inductor is called inductive reactance and is measured in ohms.

Inductors are made in many shapes and designs. An inductor used in
extremely high-frequency circuits may consist of only one turn or even less
than one turn of wire. On the other hand, an inductor used as a choke coil in
a low-frequency circuit or in a filter circuit may contain many turns of wire
and also be wound on an iron core to increase the inductance.

Inductors are often used in radio in connection with capacitors to provide
tuned circuits. These tuned circuits are most valuable in radio and television
for filtering out unwanted frequencies’ and passing the desired frequencies.

Inductance coils are rated as to value in henrys. One henry is a
comparatively large inductance. Therefore, many of the inductors used in
electronic circuits are rated in millihenrys. One millihenry (mh) is one
thousandth of a henry. One henry is the inductance of a coil which will produce
a back voltage of 1 volt when the current change is at the rate of lamp per
second.

Capacitors. A capacitor may be defined as a device consisting of two or more
conductor plates separated from one another by a dielectric and used for
receiving and storing an electric charge. The effect of a capacitor in an electric
circuit 1s to oppose any change in the existing voltage.

Capacitors are commonly used in d. c. circuits to reduce the effects of transient
voltages and currents. Electrical transients are high voltages developed from
time to time when the circuit is broken or reconnected, as when a switch is
turned on or off. These transient voltages are usually caused by the inductance
of a circuit. In an a. c. circuit the capacitor is often used to block the direct
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current but permit the flow of the alternating current. In effect, the alternating
current appears to flow through the capacitor but is actually being stored first on
one plate of the capacitor and then on the other.

Like many other electronic units, capacitors are manufactured in a wide
variety of sizes and styles. Some very low-capacity capacitors are merely tiny
wafers of metal separated by an insulator; large capacitors may weigh several
pounds. Fixed capacitors are of two general types. One is the dry capacitor which
consists of metal plates separated by a dry dielectric such as mica or waxed paper,
and the other is the electrolytic capacitor, whose dielectric is a chemical paste
or one electrolyte. The electrolytic capacitor is effective in only one direction.
This means that it must be connected in such a manner that the positive and
negative polarities are correct. If it is connected in reverse, the current will flow
through the capacitor and destroy it. Fixed capacitors of both the dry and
electrolytic type are manufactured in a wide variety of shapes and sizes. The
electrolytic capacitors are marked to indicate the correct method of connection into
a circuit.

The unit of capacitance is a farad. A capacitor which will store 1 coulomb of
electricity under an e. m. f. of 1 volt has a capacitance of 1 farad. The farad is an
extremely high value of capacitance; therefore capacitors used in standard
electronic circuits are rated in’ microfarads (1 mf = one millionth of a farad) or
micromicrofarads (1 mf = one millionth of a microfarad).

1. Give the equivalents:

BBICOKOYACTOTHAsi HECyllas BOJIHA IEPEMEHHOIO0 TOKAa; JJEKTPOHHbBIE
CXEMbI; METATJIMYECKUN XOMYT; KOHTAKTHOE KOJbIO; YCTAHOBOYHAs pPYUKa;
YCTAaHOBOYHBIN BUHT.

2. Translate from Russian into English:

1) Pe3ucTopsl B 3JEKTPOHHBIX CXEMaxX MPOU3BOISATCS PA3IUUYHBIX pa3MEpOB
u popm. 2) IlepemMeHHBIN PE3UCTOP YCTPOEH TaK, YTO OH MOXKET OBITh U3MEHEH B
ar000€e Bpemsi OmepaTopoM dJIEKTpoHHOU cxembl. 3) IlepexomHbie HampsKeHUs
O0OBIYHO BBI3BAHBI MHIYKTUBHOCTBHIO IICTIH.

3. Continue the sentences according to the text:

1) A resistoris a ....... . 2) Variable resistors are commonly known as......
3) Fixed capacitors are of two general types. One is ...... which consists of....,
and the other is ...... .4) The purpose of an inductoris .... . 5) .......... is a farad.

4. Put 5-6 questions to the text.
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Read the Text B. Write out the very main facts from it and answer the
questions given after the text:

rectifier BBITPSIMUTEIb
h. f. a. c. carrier BBICOKOYACTOTHAsI HECYIIasl BOJIHA [IEPEMEHHOIO TOKa
audio portion HU3KOYaCTOTHAs YacTh
r. f. portion BBICOKOYACTOTHAsI 4acCTh
fine wire TOHKas MPOBOJIOKA
crystal lattice KpUCTAJUTNYECKasi peuieTka
n-type germanium n-repMaHuit
p-type germanium p-repMaHuit
valence electron BAJICHTHBIH 3JIEKTPOH
junction transistor IJIOCKOCTHBIN TPaH3UCTOP
point-contact transistor TOYEYHBIN IMOJyIPOBOJHUKOBBIN TPAH3UCTOP
rugged construction IpOoYHask KOHCTPYKIUS
Text B TRANSISTORS

Among the most important discoveries in electronics during recent years is the

invention of the transistor. The transistor is a very small device which is replacing
and is doing the work of a much larger electron tube. One of its principal
advantages, however, is that no current is required for a heater circuit, as the
transistor works at room temperature. During operation a transistor becomes
heated, and so it is necessary to make certain that the transistor circuit is not
overloaded beyond its operating limits.
Semiconductors. The operation of a transistor depends upon the nature and
characteristics of a crystal substance such as germanium, or silicon. Pure
germanium and silicon are good insulators because there are no free electrons to
carry current through the material. However, when a very small percentage of an
impurity is added, their crystal lattice structure remains the same, but the extra
electrons brought in by the impurity remain free in the material to act as current
carriers. This makes the material a semiconductor, that is, it will carry current in
one direction and block the flow of current in another direction. Germanium with
an impurity which leaves an excess of electrons in the material is called n-type
germanium because of its negative characteristic. When an impurity such as
aluminium is added to germanium, p-type germanium is formed. This is because
aluminium atoms have fewer valence electrons, and when combined with
germanium, they leave vacant spots or holes where an electron should be in order
to balance the charges between the atoms. A current flows in p-type germanium,
electrons move into the holes, leaving other holes at the points from which they
came. This is the hole current.
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Junction transistor. There are two principal types of transistors: the point-contact
transistor and the junction transistor.

A junction transistor consists of three principal sections and may be
manufactured as one piece. In a n-p-n transistor the crystal consists of a section
of n-type germanium, and another larger section of n-type germanium. One end
of this transistor is called the emitter, the small p-type section is called the base,
and the other end is called the collector. The collector is baised positive with
respect to the base; hence there will normally be no current flow across the base-
to-collector junction. The positive collector will draw the electrons away from
the junction and the negative base will draw the holes away from the junction,
and so there can be no transfer of holes or electrons at this point. Since the
emitter is negative with respect to the base, the electrons will flow from the
emitter to the base and the holes will move from the base to the emitter. This
results in a substantial flow of electrons from the emitter to the base, and since
the base is very thin, these electrons move across the base and into the positively
charged collector.

The result is that a substantial collector current will flow. This collector
current will vary in accordance with the changes of the current flow across the
emitter-to-base junction. Generally speaking, we may consider the operation of
this transistor similar to that of a triode tube with the emitter representing the
cathode,” the base representing the control grid and the collector representing the
plate.

The advantages of a transistor are its very small size and weight, the fact that
no power is necessary for heating it, and its comparatively rugged construction.

1. Answer the questions to the text:

1) What is the transistor?

2) Why is silicon a good insulator?

3) How is p-type germanium formed?

4) What are the advantages of the transistors?

Read the Text C and answer to the key question: what if the man didn’t
invent the electron tube? Write a summary to the text.

Text C THE ELECTRON TUBE

It may be stated that the modern electronic industry was born with the
invention of the electron tube. The first discoveries in electron-tube phenomena
were made by Thomas Edison in 1883 during his experiments with the
incandescent lamp. Edison discovered that the heated filament of an incandescent
lamp gives off electrons which pass to another electrode in the bulb and thus
create an actual current flow from the filament to the other electrode, or plate.
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The diode tube. An electron tube, also called a vacuum valve, consists of a
glass or metal enclosure in which electrodes are placed and sealed in either a
gaseous or an evacuated atmosphere. The simplest of electron tubes is the diode,
which has two operating electrodes. One of these is the heated cathode, which
emits the electrons, and the other is the plate or anode. The cathode may be
directly heated or indirectly heated. The tube with the directly heated cathode
utilizes the heated filament for the cathode, in this case the filament is coated with
a special material which greatly increases the number of electrons emitted. If the
tube has an indirectly heated cathode, the cathode consists of a metal tube in the
centre of which is a filament or heater. The heater is insulated from the metal tube.
The outside of the cathode tube is covered with an electron-emitting material such
as barium oxide, strontium oxide or thorium oxide.

The principal advantage of the diode tube is that it permits the flow of current
in one direction only, that is, from the heated cathode to the anode. If an
alternating current is applied to the cathode, the tube will conduct only during one
half of each cycle, that is, while the cathode is negative and the anode or plate is
positive. For this reason diode tubes are often used as rectifiers to change
alternating current to direct current. Diode tubes are used in the power-supply
circuits of such electronic devices as radio and television, which obtain their
primary power from a. c¢. sources.

Another use of the diode tube is as a detector.® In this application the tube changes
the h. f. a. c. carrier wave into a direct current which displays the modulation of
the a. f. signal, separates the audio portion of a radio signal from the r. f. portion
which is the carrier wave.

The triode tube. The triode tube was discovered by Dr. Lee De Forest. De
Forest found that by adding a third element to the diode tube the electron flow
from the cathode to the plate could be effectively controlled by changing the
electrical charge on the grid placed between them.

The effect of the grid in a triode makes it possible for the tube to act as an
amplifier, that is, small changes in voltage on the grid will cause very substantial
changes in the current flow from the cathode to the plate.

UNIT 5
WELDING
THE SUBJUNCTIVE MOOD
THE CONDITIONAL SENTENSES
CocnararensHoe HakinoHenue (The Subjunctive Mood) ynorpeo6ssiercsa:
1) B pUIATOYHBIX MPEIIOKEHUAX MOATISKAIINX, HAUMHAIOIIUXCS ¢ coro3a that, mocie

TJIaBHBIX MPEIJIOKEHUHN, COEPKAIINX COCTABHOE MMEHHOE CKa3yeMOe C OLIEHOYHBIM
CJIOBOM: it is possible séo3mooicho, it is probable eéeposammuo, it is important sadicHo, it is
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strange cmpanuo, it is necessary neodoxooumo, it is desirable ocenamenvho, it is
required mpebyemcs, it is a miracle yousumenvno, it is essential sadicno.

Cka3zyemoe npuaToyHoro npesjioxerus umeer Gopmy should + ungpunumue
0e3 uacmuupwl to (uiu mobKo uHpuHumue 6e3 uacmuywl to).

It’s essential that the meeting be held at once. Ouenwv 8asxcrno, umodwl 6cmpeua
OvLIa nposedeHa HeMedleHHO.
It’s strange that you should say it. Cmpanno, umo vt 5mo 2ogopume.

2) B NpUJATOYHBIX JOMOJHUTEIbHBIX MPEIJIOKEHUAX, HAUMHAIOIIMXCS ¢ coro3a that
IIOCJIE TJ1Aar0JIOB:
to suggest - mpeaiaraTn,
to insist - HacCTauBaTh,
to propose - BBIJIBUT'aTh NPeAI0KCHHE,
to order - mpuKa3bIBaTh, to command - KOMaH/10BaTh,
to request - IpOCHUTb,
to recommend - peKOMEH10BaTh,
to demand - TpeGoBath.
CkazyeMoe NpuIaTOYHOr0 MPEIOKEHUS TakKe uMeeT hopmy
should + wHpuHUTHB 0€3 yacTHbl to (MJIHM TOJNbKO HMH(PUHUTHB 0e3
yacTuisl to).

He suggested that I should speak to the dean. On npednoaicun mue nocogopums ¢
O0eKAHOM.

CocnararenbHOE HAKJIIOHEHUE TTOCTIE BBINICYKA3aHHBIX TJIAr0JIOB YIOTPEOIIeTCS
TOJIBKO B TOM CJIy4ae, €CJIM TJIABHOE M TMPHUAATOYHOE MPEHAJIOKEHUS UMEIOT pa3HbIe
HOJJIeKaIIHE.

Cpasnume:

I insist that she should write the work herself. 2 nacmausaio, umobdbwl ona
nucana pabomy cama.

I insist on doing the work myself. A nacmauearo na mom, umobwvl Oenamo
pabomy camomy.

He suggests going to the lecture. On npednazaem cxooums Ha JeKYuio.

3) B IpUAATOYHBIX MTPEIIOKECHISI, HAUMHAIOIIUXCS C COF030B
as if - kak Oyaro,

as though - xax eciu 05,

in order that (to) - s Toro, 4To0”I,

so that - Tak, 94TOOHI,

lest - 4TOO®BI HE.

The Earth behaves as if it were a large magnet. 3emns 6edem cebss max, Kax
0y0mo oHa ObLIA 02POMHLIM MACHUMOM.
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He must hurry lest he should be late. On Oondicen moponumocs, umoowvl He

0no30amo.

THE CONDITIONAL SENTENSES

(yc/10BHBIE MpeIJI0KeHNs)

Tun npensioxeHust

Yci10BHOE IPUIATOYHOE
NnpeNJI0KeHUe

I'naBHOe npepI0KEeHNE

I Tun. M3naBurteanHoe

Present Indefinite

Future Indefenite

HAKJIOHEHHe. As soon as we receive the | we shall inform you.

YcnoBue peanbHOE, | necessary data,

OTHOCSIIIEECS K

oynymemy BpeMeHHU. | Kak TONBKO MBI noayuum | Mbl COOOWUM BaM.

(ITepeBonutrcs OyayluM | HEOOXOAMMBIC TaHHBIE,

BPEMEHEM ).

11 THI. | Past Indefinite B | Should (would, could,

CocaarareibHoe 3HAYEHUU might) +  Indefinite

HAKJIOHEHMe. cOCJIaraTesIbHOro Infinitive

YcnoBue HepeaabHOE HAKJIOHEHUS

(W11 MaNoOBEPOSTHOE),

OTHOCSIIIIEeeCs K If there were no |the surface of the Earth

HACTOSIIIEMY WJTH atmosphere, would become too hot by

OyynieMy BpeMEHH. day and too cold by night

(mepeBOAUTCS TJIarojaom

B IIPOIIEIIEM BPEMECHH C

JacTuIen “Obr”) Ecim  Om1  HE  OBUIO | TO MOBEPXHOCTH 3eMJIU
aTMoc(ephl, ObL1a OBl CJIIMIIIKOM

ropsiue JHEM U
CIIUIIIKOM XOJIOJHOM
HOYBIO.

111
CocaararejnbHoe
HAKJIOHCHHe.

THII.

HepeanbHoe ycnosue,
OTHOCSIIIEECS K
IIPOLIEIIIEMY BPEMEHMU.
(ITepeBonutcs Tak xe,
kak I tum).

Past Perfect B 3HaueHuH
cocJIaraTeIbHOTrO
HAKJIOHEHUS

Should (would, could,
might) + Perfect
Infinitive

If he had worked hard
last term,

Eciu Ob1 oH paboran
yCEepIHO B  TMPOILIOM
ceMecTpe,

If he had had more time
yesterday,

Ecnu Obl y Hero ObuIO
BYepa 00JIbIlIe BPEMEHH,

he would have passed his
exam.

OH OFBI caall DK3aMCH.

he might have done this
work.

OH Obl
pabory.

BBIIIOJIHUIT  OTY
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beccoro3Hblie yC10BHbIE NIPeaI0KeHH s

B HaydHO-TEXHMUYECKOW JIMTEpaType BCTPEUarOTCsl OeCcCO3HbIE YCIOBHBIE
PEAJIOKEHMs], B KOTOPBIX HaOro/aeTcs oOpaTHBIM MOPSAOK CIIOB (MHBEPCHS) , T.€.
CKa3yeMO€ WJIM 4acTb €ro (BCIIOMOTaTeNbHbIN IJ1arojl) CTaBUTCA NEPE] MOJIEKAIINM.
Taxass uHBepcHsl B NPENJIOKEHUU SIBISIETCS MPU3HAKOM YCIOBHOTO IPEIONKEHUS B
cocjarare’lbHOM HaKJIOHEHUHU.

Y CJIIOBHOE PUJIATOYHOE NpeIoKEeHUE | [ TTaBHOE MpeIoKEeHUE
[ Tun
Should any repair be required it will be made immediately
(If any repair is required)...

Ecmm motpebyeTcs peMOoHT, | OH OyeT Mpou3BeIEH HEMEICHHO

I Tint
Had we enough time to spare we should attend the conference.

(If we had enough time...)
beuto Opl 'y Hac  JIOCTaTOYHO

BPEMEHH, MBI ObI ONIUTH Ha KOH(PEPEHIIHIO.

III Tun

Had we applied this method of

work, we should have had the desired
results.

(If we had applied...)
Ecau Obl MBI PUMEHWIM ATOT METOJ | MBI  Obl HMeEIM OBl  KejlaeMble
paboThI (TOTNA), pE3YJIbTATHI.

GRAMMAR PRACTICE

1. Translate into Russian:

1) If the distance between the two points be the same, no further experiment will
be necessary. 2) It is necessary that atomic energy should be used for industrial
purposes. 3) It is agreed that applied research in international management should
support managers to increase the efficiency of MNCs (MultiNational Corporations). 4)
In order to define quality requirements and to evaluate the product quality, each quality
characteristic and subcharacteristic should be measurable. 5) The world itself behaves
as if it were an enormous but weak magnet. 6) The man spoke as if he were an expert
in that line. 7) He insisted that such additional functions should be grantable to any
dimension. 8) In addition the downloaded code might know how to react to user
inputs and how data should be stored and saved. 9. This substance might be an
insulator or a conductor. 10. Atomic energy finds such wide and varied application in
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our life that our age might be called the age of atom. 11. You could save a lot of
trouble if you knew what were in the instruction book.

2. Translate into Russian:

1) If he had been given an opportunity, the work might have been finished. 2)
They would not have put something into the box, if there were no way to get it out. 3)
Users soon get bored of waiting, and the project will be much less successful than if it
had delivered a near instantaneous response, even at the cost of less detailed analysis.
4) If a new network had been added to the system, the modulator system would have
been retrained. 5) Only a few years ago if you had heard of sending up artificial
moons to circle the earth that idea would have sounded fantastic. 6) But for this
increment, the system would stay in the same position indefinitely. 7) But for the
preliminary work it would have been impossible to cope with the new project. 8)
Should your work meet these conditions, it will be of great service to our industry. 9)
Had he informed me in time I should have sent this device. 10) Had you taken all
safety measures the machine would not have been broken. 11) Had the degree of
evaporation been high, the salinity of water would have been rising. 12) Had this
warning been needed, the processing might have taken quite a different turn.

3. Choose the right variant:
1. He spoke as if he ... the information from the Internet.  a) had got b) got
c) would get  d) would have got

2. If she ... known the facts, she could have told us what to do.

a) have b) will have c¢) would have d) had
3.IfI ... trying harder, I would have succeded when I was a student.

a) was b) am c¢) had been d) have been

4. Your English ... , unless you study more.

a) would improve b) will improve c¢) wouldn’t improve d) won’t
improve
5. If she had passed an exam, she ... given a grant.

a) would be b) will be c) had d) would have
6. If the system represented a network, the signal ... easily processed.

a) would be b) would have been c) were d) will be
7. If I had known the rule, I ... the mistake in my test.

a) won’t make b) wouldn’t have made  c¢) wouldn’t make d) had made

Reading Comprehension

Read the Text A. Translate it using the dictionary.

pressure welding CBapKa JIaBJICHUEM
heat welding CBapKa HarpeBaHUEM
bolting CKperuieHue 0oaTaMu
riveting KJICTIKA
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gas welding ra3ocBapka

arc wading AJIEKTPOYroBas cBapka
resistance welding KOHTaKTHasl CBapkKa

laser welding Ja3epHasi CBapKa
electron-beam welding »1eKTpoOHHO-TyuYeBasi CBapKa
rod IPYT, CTeP>KEHb

flux dbroc

fusible TUTABKUAN

to shield 3aCJIOHSATD, 3aIMIIATh

TEXT A WELDING

Welding is a process when metal parts are joined together by the application of
heat, pressure, or a combination of both. The processed of welding can be divided into
two main groups:

- pressure welding, when the weld 1s achieved by pressure and
- heat welding, when the weld is achieved by heat. Heat welding is the most common
welding process used today.

Nowadays welding is used instead of bolting and riveting in the construction of
many types of structures, including bridges, buildings, and ships. It is also a basic
process in the manufacture of machinery and in the motor and aircraft industries. It is
necessary almost in all productions where metals are used.

The welding process depends greatly on the properties of the metals, the purpose
of their application and the available equipment. Welding processes are classified
according to the sources of heat and pressure used.

The welding processes widely employed today include gas welding, arc
welding, and resistance welding. Other joining processes are laser welding, and
electron-beam welding.

Gas Welding

Gas welding is a non-pressure process using heat from a gas flame. The flame is
applied directly to the metal, edges to be joined and simultaneously to a filler metal in
the form of wire or rod, called the welding rod, which is melted to the joint. Gas
welding has the advantage of using equipment that is portable and does not require an
electric power source. The surfaces to be welded and the welding rod are coated with
flux, a fusible material that shields the material from air, which would result in a
defective weld.

Arc Welding

Arc-welding is the most important welding process for joining steels. It requires
a continuous supply of either direct or alternating electrical current. This current is
used to create an electric arc, which generates enough heat to melt metal and create a
weld.

Arc welding has several advantages over other welding methods. Arc welding is faster
because the concentration of heat is high. Also, fluxes are not necessary in certain
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methods of arc welding. The most widely used arc-welding processes are shielded
metal arc, gas-tungsten arc, gas-metal arc, and submerged arc. Shielded Metal Arc

In shielded metal-arc welding, a metallic electrode, which conducts electricity,
i1s coated with flux and connected to a source of electric current. The metal to be
welded is connected to the other end of the same source of current. An electric arc is
formed by touching the tip of the electrode to the metal and then drawing it away.The
intense heat of the arc melts both parts to be welded and the point of the metal
electrode, which supplies filler metal for the weld. This process is used mainly for
welding steels.

1. If the statements are true or false?

1) Arc welding has the only advantage over other welding methods. 2) Gas
welding is a pressure process using heat from a gas flame. 3) Nowadays welding is
used instead of bolting and riveting in the construction of many types of structures,
including bridges, buildings, and ships. 4) The welding processes is not employed
today.

2. Find the following words and word combinations in the text:

1) cBapka naBiieHHEM

2) TerioBas cBapka

3) 6onTOBOE (KIIETIAHOE) COSTUHEHUE
4) mpouecc cBapKu

5) 3aBHCETh OT CBOMCTB METAJJIOB
6) uMeroneecs 000pyI0BaHKE

7) CBapOYHBIH JIEKTPOA

8) miaBKui MaTepuan

9) nedexrublii cBapHOil 10B10. HEMpepbIBHAS MOJa4a SJEKTPUUYECKOTO TOKA
11) snextpuueckas ayra

12) UICTOYHUK AIEKTPUUECKOTO TOKA

3. Answer the questions to the text:

. How can a process of welding be defined?
. What are the two main groups of processes of welding?
. How can we join metal parts together?
. What is welding used for nowadays?
. Where is welding necessary?
. What do the welding processes of today include?
. What are the principles of gas welding?
. What kinds of welding can be used for joining steels?
. What does arc welding require?
0. What is the difference between the arc welding and shielded-metal welding?

— O 00 1O LN b W=
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Read the text B and give the annotation to it.

Text B OTHER TYPES OF WELDING

Non-consumable Electrode Arc welding
As a non-consumable electrodes tungsten or carbon electrodes can be used. In gas-
tungsten arc welding a tungsten electrode is used in place of the metal electrode used
in shielded metal-arc welding. A chemically inert gas, such as argon, helium ['hidism],
or carbon dioxide is used to shield the metal from oxidation. The heat from the arc
formed between the electrode and the metal melts the edges of the metal. Metal for the
weld may be added by placing a bare wire in the arc or the point of the weld. This
process can be used with nearly all metals and produces a high-quality weld.
Howewer, the rate of welding is considerably slower than in other processes.

Gas-Metal Arc
In gas-metal welding, a bare electrode is shielded from the air by surrounding it with
argon or carbon dioxide gas and sometimes by coating the electrode with flux. The
electrode is fed into the electric arc, and melts off in droplets that enter the liquid metal
of the weld seam. Most metals can be joined by this process. Submerged Arc
Submerged-arc welding is similar to gas-metal arc welding, but in this process no gas
1s used to shield the weld. Instead of that, the arc and tip of the wire are submerged
beneath a layer of granular, fusible material that covers the weld seam. This process is
also called electroslag welding. It is very efficient but can be used only with steels.

Resistance Welding
In resistance welding, heat is obtained from the resistance of metal to the flow of an
electric current. Electrodes are clamped on each side of the parts to be welded, the
parts are subjected to great pressure, and a heavy current is applied for a short period
of time. The point where the two metals touch creates resistance to the flow of current.
This resistance causes heat, which melts the metals and creates the weld. Resistance
welding is widely employed in many fields of sheet metal or wire manufacturing and
i1s often used for welds made by automatic or semi-automatic ['semi pits'mastik]
machines especially in automobile industry.

1. Answer the questions:

1. What is the difference between the arc-welding and non-consumable electrode arc
welding?

2. What are the disadvantages of the non-consumable electrode arc welding?

3. What is submerged arc welding?
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2. Translate into Russian:

1. In resistance welding, heat is obtained from the resistance of metal to the flow of an
electric current.

2. The heat from the arc melts the edges of the metal.

3. A bare electrode is shielded from the air by surrounding it with argon or carbon
dioxide gas.

4. Submerged-arc welding is similar to gas-metal arc welding.

5. Electrodes are clamped on each side of the parts to be welded.

6. Resistance causes heat which melts the metals and creates the weld.

Read the text C and resume it.

TEXT C METALWORKING PROCESS

Metalworking is the process of working with metals to create individual parts,
assemblies or large scale structures. The term covers a wide range of work from large
ships and bridges to precise engine parts and delicate jewelry. Metalworking is a
science, art, hobby, industry and trade. One should know that modern metalworking
can be divided into the following categories: forming, casting, machining, heat
treatment and joining, each of these manufacturing processes representing a particular
branch of the metalworking industry. Casting may be briefly described as shaping by
means of pouring molten metal into a mold and allowing it to cool with no mechanical
force. Forming processes modify metal or workpiece by deforming the object, that is,
without removing any material. Forming can be done with a system of mechanical
forces and with heat. Forming includes rolling, forging, stamping and pressing. These
are the processes involving plastic deformation of the metal that must be shaped.
Machining may be applied to a group of processes that consist in removing excess
metal from cast, rolled or forged parts in order to obtain a desired shape. And it can be
done with the help of different machine-tools, the most important of which are the
lathe, the milling, boring, turning and grinding machines. Joining includes such
methods as welding, soldering, brazing and riveting which can be used for attaching
one surface to another. Metals should be heat treated to alter the properties of strength,
ductility, toughness, hardness or resistance to corrosion. Common heat treatment
processes include annealing, precipitation strengthening, quenching, hardening,
normalizing and tempering. Every processing engineer must know all the
metalworking processes in order he may choose the most advantageous and
economical techniques.

1. Find the following words and word combinations in the text:

pacIulaBiIeHHBIA (GKUJIKHM MeTasul), COOPYXEHHUs KPYMHOro MaciiTaba, skeiaemas
dbopma, ynaneHue npunycka, miacTUYHOCTh, CTAHOK, TEXHUYECKOE 000pyA0BaHHE
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2. What famous discovers in metalworking and welding do you know?

UNIT 6
THE FAVOUR OF INNOVATIONS
SEQUENCE OF TENSES

DIRECT AND INDIRECT SPEECH

[IpaBuno cormacoBanus BpemeH (Sequence of Tenses) 3akimoudaercd B
3aBHCHUMOCTH BPEMEHHU MPUIATOYHOTO IOMOJHUTEIHHOTO MPEIIOKEHHSI OT BPEMEHHU
rnmaBHoro. Ecnmm ckazyeMoe B TJIaBHOM TMPEAJIOKEHUU CTOUT B HACTOSIIEM WU
OynymieM BpeMEHHU, B MPUIATOYHOM TMPEUIOKEHUH YyHOTpedsseTcs: a0oe Bpems,
KOTOpOE TpeOyeTcs MO CMBICITY, HAPUMED:

1 suppose he is there.
1 suppose that you were present at the last conference.
1 suppose that you will be present at the conference.

Ecnu cka3yeMoe riaBHOTO TNPEASIOKEHHUs BBIPAKEHO IJIarojioM B OIHOU W3

dopM mpomIeAmero BPEMEHH, TO CKa3yeMO€ JJIOMOJHUTEIBHOTO MPHUIATOYHOTO
NPEIOKEHHS JODKHO OBITh BBIPAXKEHO TJIaroyioM B OAHOW W3 (OpM MPOLIEAIIETO
BpPEMEHH:
- €CIIM TJaroj MPUAATOYHOTO MPEAJIOKEHHUST BBIPAXKAET ACUCTBHE (MM COCTOSIHHE),
OJHOBPEMEHHOE C JIeHCTBMEM IJlaroja B TIJIaBHOM NPEJIOKEHUH, TO TJaroj
npuaatoyHoro mnpemsioxkenus craButrcs B Past Indefinite mnm Past Continuous. Ha
PYCCKHUH SI3BIK TJIAroJl MPUIATOYHOTO MPEIOKEHHUS, Tepelaloni 0JHOBPEMEHHOCTD
JEWCTBUS, IEPEBOAUTCS TTIAr0JIOM B HACTOSIIEM BPEMEHHU:

He said that he worked much. On cxaszan, umo mHo2o pabomaem.
He said that he was working at his experiment. On cka3zan, umo pabomaem HAO
CBOUM IKCNEPUMEHMOM

- €CAM TrJjaroil HpUAaTOYHOTO MPEIJIOKEHUsS BBIPAXKAET JACHCTBUE, KOTOPOE
IPEeAIIECTBOBAJIO JIEUCTBUIO, BBIPAKEHHOMY TJIarojOM TJIABHOTIO MPEAJIOKEHUS, TO
IJ1aroJl MPUAATOYHOIO NpeJIoKeHus ynorpediserca B popme Past Perfect nunm Past
Perfect Continuous u nepeBOAUTCS Ha PYCCKUH $3bIK TIJIAarojioM B MPOUIEAIIEM
BpPEMEHHU:

He said that he had finished his article.
He said that he had been working for more than an hour when we arrived
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Ecnu BpeMmsi coBepilieHHst JACHCTBUSI MNPUIATOYHOTO TMPEUIOKEHHUS TOYHO
onpeneneHo (roj, 4ucio, A€Hb, HEJENs), TO IJIarojl B NPHUAATOYHOM MPEI0KEHUN
MOkeT cTosiTh U B Past Indefinite, Hanmpumep:

He said he arrived at 7.

- €CIIM TJIaroJl MPHUAATOYHOTO MPEIJIOKEHHUS BhIpakaeT AeWcTBUE, Oymayiiee o
OTHOUIIEHUIO K TJArojy rjaBHOTO MPENIOKEHHS, TO OH YNOoTpeOsseTcs B OJIHOU U3
¢opm Future-in-the-Past:

He said he would translate the article. On ckazan, umo nepesedem 3my
cmamuio.

He said he would be translating it till 5 o'clock. On ckazan, umo 6yoem
nepegooums cmamuo 00 J.

He said he would have translated that text by the end of the lesson. OH ckasan,
ymo nepegedem 3MoOm MeKCm K KOHYY 3aHAMUsL.

IIpsimas u kKocBeHHasi pedb. Direct and Indirect Speech

[Ipu mepeBojie MpeUIoKEHUS U3 TMPSIMOM Peur B KOCBEHHYIO COOJIO/Ial0TCS BCE
IIpaBuUJia MOCIEA0BATEILHOCTH BPEMEH.

[Ipu mepeBojie MpsMoii peun B KOCBEHHYIO TJIaroi to say, UMEIomui mpu cede
JIOTIOJTHEHUE C TpeioroM to, oOBIYHO 3ameHsieTcs rinarosioM to tell, 3a koTopsiM
BCEr/la CIeAyeT OecnpeyioKHOE JOMOTHEHHE:!

She said to me, “I have finished my work.” She told me she had finished her
work.

Ecnu npsimast peub npeacTaBiseT co0oil 001mii BOPoOC, TO B KOCBEHHOU peuu
JOIIOJIHUTENIBHOE MPUAATOYHOE IIPEJIOKECHUE HMEeT NPSAMOU IOPSAJOK CIIOBU
BBOJIUTCSI COr03aMu whether wnu if:

He asked me, “Do you know English?” He asked me whether (if) I knew
English.

She asked him, “'Are you busy?”” She asked him whether (if) he was busy.

Ecnu mnpsmas peub mnpeacTaBisieT coOOW cHeUMaJbHBIA BONMpPOC, TO B
KOCBEHHOM pe€Yu JONOJHUTENBHOE IPUAATOYHOE NPEMIOKEHUE HUMEET MNPSIMON
NOPSIAOK CJIOB M MPUCOEIUHSIETCS K TJIABHOMY IPU MOMOILIHA BOIPOCUTEIBHBIX CJIOB,
KOTOPBIE CTAHOBATCS COFO3HBIMU CIIOBAMMU:

He asked, “Where do you live?”” He asked me where I lived.
She asked them, “What are you doing?” She asked them what they were doing
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B AOIIOJIHUTCIIbHBIX IMPHUAATOYHBIX ITPCIIOKCHUAX, BBOJUMBIX COINO30M WheIl,
6YI[YH_ICC BpEMs HC 3aMCHACTCA HACTOAIIMM, KaK B IPUAATOYHLIX IIPCATIOKCHHAX
YCIIOBUA U BPCMCHH.

Ecnu nipsimast peds mpeacTaBiseT co0oi modyauTeIbHOe MPeAioKeHue, TO B
KOCBEHHOW peYH TJIarojl, CTOSBINUN B MOBEIUTEIHFHOM HAKIOHEHUH, YIIOTPEOsieTcs B
dbopme nHPUHUTHBA, MpUYEM MPUKa3aHHUE OOBIYHO BhIpaXkaeTcs riarojamu to tell, to
order, to offer, a npock0a - riraronamu to ask, to beg, to implore:

The teacher said to us, “Stop writing!”” The teacher told us to stop writing.
She said to Peter, “Take my book.” She offered Peter to take her book..

Kpome wusmenenuss Qopmbl Tiarona, B MNPUAATOYHOM MPEATOKEHUU TPU
oOpalieHu NpsIMOl peuyr B KOCBEHHYIO IPOUCXOJUT CIEAYIOIIas 3aMEeHa Hapedyui
MECTa, BPEMEHU U YKa3aTEIbHbIX MECTOMMEHHNN:

[Tpsimast pedn Kocsennas peun

now then

here there

this, these that , those

today that day

tomorrow the next day, the following day

yesterday the day before, the previous day

next week / year the next week / year, the following week / year
last year the previous week last year  the year before

1. Translate the sentences into the Russian language:

1.Today we often say that we live in the age of science and technology. 2. They
say that home shopping programmers will allow viewers to shop everything from a
yacht to a loaf of bread. 3. They knew that the students were organizing a meeting. 4.
Our teacher said that the term “engineering” had many Russian equivalents. 5. The
teacher was glad that the students were listening to him so attentively. 6. Someone can
easily find out what you bought and what you paid for it. 7. When we speak of
technology today, we are looking at it in a much narrower sense. 8. They meant
industrial technology that began about 200 years ago with the development of power-
driven machines. 9. I wasn’t sure the book was worth reading. 10. The speaker said it
was a historic discovery.

2. Open the brackets:

1. I thought that you (to arrive) at some decision. 2. We didn’t remember that he (to
repeat) that speech from memory. 3. He believed that a fine memory (to be) absolutely
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necessary for that post. 4. He promised that he (to give) a lecture in the near future. 5.
The scientists believe that the life in the nearest future (to be) more exciting and
comfortable. 6. We agreed that the goods (to be packed) in wooden boxes. 7. Many
people support the idea that (to advance). 8. I wasn’t sure I (to get through ) to them at
once. 9. She thought we (to wait) for her. 10. He said he always (to remember) his first
day at the University. 11. He told me that we (to install) a new computer of the latest
model on the following day. 12. I thought I (to achieve) good results if modern
techniques were used. 13. He said the purpose of his visit (to be) to talk about cultural
exchanges for the next few years. 14. They were told the experiment (to begin) if
nothing changed.

3. Transform the sentences into the Reported Speech:

1. He said, “We were just discussing the terms of the agreement when the

telephone call interrupted us”. 2. He went on insisting, “The counterparts will agree to
our new price if we send them a fax immediately”. 3. The professor said to me, “You
should wait until they call for you”. 4. They asked me, “Could you take a message?”
5. The teacher asked the student, “Will the world become a more interesting place to
live in due to modern technologies?” 6. “How many of you took part in the
discussion?” she wanted to know. 8. He asked, “Why can’t a definite answer be given
soon?” 9. She tried to find out, “How long will it take you to make arrangements?”

4. Choose the right variant:
1. Tom said that he had been late for work that morning, and he added that he ..
before. a) had never been late  b) was never late  ¢) never has been late  d) is

never late

2. Yesterday he mentioned they ... this project at the moment.
a) are supporting b) supported c) were supporting d) had supported

3. The students promised that they ... for the exam.
a) would be studying b) will study ¢) studied d) are studying

4. She admitted that she ... the course a week before.
a) has started b) started c) would start  d) had started

5. The librarian didn’t think the students....their books to the library by the following
week.

a) would take b) would have taken c¢) took d) had taken

6. George was worried if ... enough time to finish his report for the conference.
a) would he have b) he would have c) will have d) had

7. Did you say....very early the following morning?
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a) you would have to get up b) would you have to get up c) you will have to get
up  d)you have to get up

8. Before television ..., people had been reading, thinking, and conversing.
a) had been appearing b) had appeared c) was appearing  d) appeared

9. They said that science and technology greatly ... in 5 years.
a) had advanced b) advanced c) would advance d) will advance

10. The scientists believed that the life in the future ... more exciting and comfortable.
a) will be b) would be  c¢) had been d) has been
Reading Comprehension

1. Read the Text A and translate it within a dictionary:

in favour of B 10JIb3Y, OBITh CTOPOHHUKOM YETO-TH00
application MIPUMEHEHUE, HMCI0JIb30BAHUE
DNA-testing JIHK-tecT

to inspire BJIOXHOBJISITh, CTUMYJIUPOBATh, BIUATH
-fold N-KpaTHBIN, N-KPaTHO

added value no0aBlieHHAsT CTOMMOCTh

dump truck caMocBall

Text A In Favour of Innovations

Numerous innovations have been developed by Belarusian scientists over the
last years, all for application in the domestic economy. In total, the National Academy
of Sciences (NAS) created over 2,600 original developments in 2010, including high-
efficiency machinery and equipment, tools, devices, materials, technologies and
control systems. In 2009, scientists from the NAS took part in 40 state and numerous
international sci-tech programmes.

Major efforts are being concentrated on innovations with practical applications.
For example, the Physics Institute developed and produced universal three-wave
lasers, widely used during surgical procedures. Doctors have already developed a
complex of medical technologies with the help of this laser used in Belarus and
abroad. In 2009, seven new structures appeared at the NAS: in microbiology, DNA-
testing and biotechnologies. These are the 5th and 6th such technological structures
with industrial manufactures inspired by their scientific achievements.

In 2009, Belarus planned to create a high-tech park focusing on
microelectronics, optics and laser. In 2009, the National Academy of Sciences sold
$17.5m of sci-tech products and this figure should rise. Scientists assure that all their
developments are 100 percent added value with no import components.
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By 2015, the NAS plans to increase its exports 2.5-fold. The Belarusian industry
remains the major supplier of local scientific developments. One of the scientific
developments brought to life at Minsk Motor Works and at the Belarusian Automobile
Works is a 320-tonne capacity heavy duty dump truck. In total, in 2009 new models
accounted for almost one third of all Belarusian industrial output. One industrial
enterprise in the Minsk region received a proposal from investors to organize the
production of high-speed trains using technologies developed in Belarus as well as
foreign innovations. Innovations are essential to the republic to manufacture
competitively.

1. Find the synonims to the following:
to produce, progress, to encourage, for benefit of, suggestion, to make up, new
development, to develop, company

2. Give the equivalents according to the text:

BHYTpPEHHSISI YKOHOMHUKA, BBICOKOCKOPOCTHOHM, pealin30BaTh / OCYIECTBUTH, C
MOMOIIbIO, TAapK BBICOKUX TEXHOJNOTWMH, B 2.5 pa3a, KOHKYPEHTOCIOCOOHO,
HACUYUTHIBATH / COCTABIIATh

3. Are the statements true or false :

1. In 2009, scientists from the NAS took part in 40 international scitech
programmes. 2. Doctors use universal three-wave lasers in Belarus and abroad. 3. A
high-tech park of Belarus will focus on microelectronics, optics and laser. 4. Scientists
assure that all their developments are 100 percent added value, with import
components. 5. In 2009, new models of heavy duty dump trucks accounted for almost
2/3 of all Belarusian industrial output.

5. Give the answers to the questions:

1. What is the NAS?

2. What developments did the National Academy of Sciences create in 2010?

3. What innovation do doctors use during surgical procedures in Belarus and abroad?
4. What did Belarus plan to create in 2009 and in what spheres?

5. How many sci-tech products did the National Academy of Sciences sell in 20097

6. What is one of the scientific developments brought to life at Minsk Motor Works
and at the Belarusian Automobile Works?

7. What kind of innovation are Belarusian scientists and engineers going to develop in
railway movement?

Read the text B and give its main idea:

Text B Automobile Industry
In the U.S. and around the world the recession that started in 20072008 had the

most dramatic impact on the automobile industry. In 2009, America’s car and light
truck market was much worse. This was easily the worst year in decades for the car
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business, with two giant manufacturers filing for bankruptcy, General Motors and
Chrysler.

In 2011, sales were growing at the most rapid rates in emerging nations such as
India, Brazil, Chile and Russia. Brazil, enjoying exceptional economic growth, may
become one of the world’s largest car markets by 2016. The biggest upward trend in
auto sales has been in China. China has clearly become the world’s largest car market.
One of the biggest winners in today’s highly competitive automobile market has been
Korea where Hyundai, along with its brand Kia, have enjoyed soaring global sales.
Consumers are mostly attracted to their more reasonable prices, more excellent
warranties and world class manufacturing quality. Korean carmakers are competing
aggressively against the world’s largest firms. Inexpensive cars manufactured in
China will soon be on the market in many nations. The question is not whether China
will export cars and trucks, but whether consumers will be convinced that they offer
safety and reliability. Higher costs, tougher labor laws and daunting government
regulations are constant challenges to European manufacturers. Nonetheless, firms like
Volkswagen and Mercedes Benz have found great success in the global market, often
locating plants in nations where their products sell better. Volkswagen has its eye on
becoming the world’s largest car company.

1. Answer the questions:

1. What America’s car manufacturers was 2009 the worst year for?

2. In what countries were auto sales growing at the most rapid rates in 2011?

3. What are the biggest winners in today’s highly competitive automobile market? And
what are they famous for?

4. What are consumers expecting from Chinese inexpensive cars?

5. What are constant challenges to European manufacturers?

Read the Text C and write a summary to it:

TEXT C MODERN TECHNOLOGY

Technology plays an important role in all aspects of our lives — the way we
work, the way we live at home. The speed of technological change in the past 100
years has been incredible.

Modern technology has dramatically improved our lives. In grocery stores,
cashiers used to punch keys on cash registers to enter the price of each item. These
days, scanners read bar codes on products packaging, and the prices are recorded by
computerized cash register. In the past we made a trip to the bank to deposit or
withdraw money. Now we can use ATMs (automated teller machines). And many
people do their bank transactions at home on line.

Personal computers enable us to create documents, store information, and
analyze data — at work or at home. The Internet allows us to send and receive e-mail
messages, connects us to the World Wide Web, and allows us to go shopping online
from our homes. Miniature cameras that patients can swallow permit doctors to
diagnose medical conditions without surgery. “Smart homes” operated by computers
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turn lights on and off as people enter or leave the rooms and enable the homeowners to
turn on the heat or air conditioning.

Many people feel, however, that technology has its price. With automated
supermarket checkout lines, ATMs and online banking, and Internet shopping, we can
meet our daily needs without having contact with other people. Life with technology
can be very lonely! Also, many people are concerned about privacy. Technology
makes it possible for companies or the government to monitor our use of the Internet.
Our credit card numbers, bank account information, medical information, and other
personal data are all stored on computers. Protecting that information will be an
important issue in the years ahead.

1. Speak about new technologies that changed our lives. Can you imagine your
life without.... ( you choose without what).
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APPENDIX I

MY DEGREE COURSE

postgraduate student acrUpaHT

undergraduate student MarucTpaHT

Professor npodeccop

Full professor (Am) npodeccop

Emeritus professor (Am) MOYETHBIN TIpodeccop

Vice rector / Chancellor MIPOPEKTOP

Vice rector / Chancellor for academic affairs npopekrop no yueOHo# padbote
Vice rector / Chancellor for research IPOPEKTOP 0 HAYUHOU paboTe
to prepare / write a thesis nyUcaTh JUCCEPTALINIO

prove / maintain a thesis 3alIUTUTh JUCCEPTALIUIO

to do smth with a high level of technical skill genate yTo-1160

1. Answer the questions given below. While answering them use the following
phrases:

My field of research is ... .

The problem I am studying concerns ...
study ...
investigate ...
do research on ...
carry out an investigation of ...
undertake a study of ...

I am engaged in studying the activity

investigating the function

researching into  the nature of
the structure
the effects
the action
the courses
the influence
the properties

The main aim of my investigation to find out ...
The chief purpose of my work is to discover ...
The primary objective of my research to obtain ...

to assess ...

to demonstrate ...

to show ...
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The problem I’m trying to solve

The problem I’'m studying

The investigation I’m carrying out

In my work I

I carry out
make
perform

I managed

The evidence
These data

to test ...
to check ...
to verify ...

1S

i1s interesting
fascinating
important
of practical importance
of fundamental value
involves certain difficulties
presents some difficulties

turn for help to my Supervisor
turn for advice to my colleagues
consult my Chair Chief

discuss things with
consult standard reference books

experiments

to give

to present
to provide
to obtain

is
seem to be

good
strong

to determine the parameters of ...
to examine facts about (questions
concerning ...)
to measure the rate of (the amount of ...)
to obtain data on ...
to test the validity of ...
to provide evidence for ...
to reveal the causes of ...
to find out whether ...
to confirm the 1dea
the theory that
the hypothesis

showing
evidence  suggesting

sufficient ~ data indicating

convincing which show(s)  that...
interesting suggest(s)
promising indicate(s)

certain theoretical importance
of some practical value
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are great experimental value

The techniques I use (apply) are as follows ... .
The procedure I follow in my experiments is like this: ... .
The facilities I need for my work include ... .

The questions:

1 What are you? What is your occupation?

2 When and what higher educational establishment did you graduate from?

3 How long have you already been working at the Byelorussian Academy of
Sciences?

4 Are you a research worker or a postgraduate?

5 What area of science are you concerned with?

6 Are there many unsolved problems in your field of knowledge?

7 What problem do you deal with?

8 How many years have you been working on this problem?

9 Have you got acquainted with the literature available?

10 How is this problem being tackled in the Soviet Union and abroad?

11 What famous scientists are engaged in this problem?

12 What is it that causes scientists to have such a great interest in this problem?

13 How do you approach the problem you work on?

14 What methods do you use in your work?

15 What is the essence of your method?

16 What theory is your research based on?

17 Is your work of theoretical or practical importance?

18 Have you already collected and arranged the necessary data?

19 Do you collaborate with anybody in your work or have you a particular topic?

20 Do you consult anybody on the problem you are interested in?

21 Who is your scientific supervisor?

22 What is his contribution to science?

23 Do you carry out any experiments?

24 What instruments do you use?

25 What measurements do you make?

26 What substances do you employ?

27 What progress have you made in your work?

28 When will you finish your work on the problem?

29 Have you obtained any promising results?

30 Are there any practical results to come out of your efforts?

31 What is the importance of your work for our notional economy?

32 What difficulties do you face in your work?

33 What conclusions have you come to in your research?

34 Are any seminars held at your lab?

35 Do you attend them?

36 How often are the seminars held?
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37 What is the aim of the seminars?

38 What problems do you discuss at the seminars?

39 What questions attract your attention?

40 Have you got any scientific publication?

41 What are the subjects of your papers?

42 Have you ever participated in the work of scientific conferences, symposia?

3. Speak on your research work, using the given plan:

1 Area of science you are concerned with.
2 Subject of your research.

3 Topicality of the problem you deal with.
4 Experimental data.

5 Theories and concepts used.

6 Methods of research.

7 Material treatment.

8 Research equipment.

9 Cooperation with other researchers.

10 Research supervision.

11 Results evaluation.

12 Presentation of research results.

ENGINEERING

Let me introduce myself. My name is Alex Mironov. Last year 1 graduated from
Gomel State Technical University named after Pavel Sukhoi. My major is
Engineering. I specialized in industrial electronics. My university academic program
included a great number of humanities, exact sciences and special courses.

Being a student | was really interested in doing research. That is why I made
reports at the annual students’ scientific conferences and was engaged in gathering and
analyzing experimental data for my future research work.

After the graduation I chose an academic career. I think that to contribute to the
improvement of training engineers is a very challenging and responsible job.

Now I am a post-graduate student and undertake a program of study and
research under the supervision of a staff member who holds a senior doctorate. S/he
assists me in many ways. [ meet my scientific adviser at regular intervals to discuss the
progress of my work. I often consult him / her when I encounter difficulties in my
research. The theme of my research selected with my supervisor’s help is very
promising and may produce significant results in the appointed period of time.

I am at the very beginning of my investigation. I have been working at the
chosen problem for two years. The main stages of my investigation are: problem
formulation, collecting, assessment and analyzing data and relevant information. The
techniques I use in my research are as follows: comparison, analysis, synthesis,
analogy and simulation. My higher degree thesis should demonstrate that the research
has been conducted with a high level of technical skill and that I have employed the
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most suitable procedures and techniques. Being rather an experimentator than a
theoretician I make use of various measuring and registering devices. The facilities I
need for doing my research include PC with a data base analyzing system.

I regularly prepare research publications on matters relevant to my investigation
and written reports on the work carried out. I also take part in various scientific
conferences and do my best to submit the major sections of my thesis in time. I hope
the thesis will meet necessary requirements and will be accepted by the Academic
Council which will take the decision to award me the highest degree.
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APPENDIX II

PART I

Texts for translation using dictionaries.

THE NATURE OF THE ATOM

All the prime movers, natural and man-made, which, humanity has harnessed
to ease its burden of labour and raise its standard of living are, in fact, attempts at
utilizing the energy of the sun: it sustains organic life on earth with its light and heat, it
makes the water circulate between the heavens and the sea, it creates the wind, and it
has filled for us a vast storehouse of coal and oil, the mineral deposits from old ages of
vegetation. What our inventors did when they built power-producing engines was to
change one form of energy—such as the heat of burning coal — into another, the
mechanical energy of rotating wheels or the light of an electric lamp. They could not
create energy from nothing; they could only release it by some chemical process. This
means that although the molecules, or combinations of atoms, may break up and form
new combinations, the atoms themselves remain intact and unchanged.

There is one source of energy, however, which owes nothing to the heat and
light of the sun; nor can it be harnessed by a chemical process. It is the energy of the
atomic nucleus.

The term 'atom', coined by the Greek philosopher Democritus about 2,500 years
ago, is rather misleading. It means 'the indivisible', and it is a relic from the times
when people believed that all matter consisted of very small particles which were
unchangeable and indivisible, and that each element had its own special kind of
particles. Only the medieval alchemists hoped that they could, by some magic, change
the particles of one element into those of another — lead, for instance, into gold.

Today we know that atoms are neither unchangeable nor indivisable. The story
of research into the nature of the atom has been told many times. It may be sufficient
to recall that Marie and Pierre Curie, by their discovery of radium, in 1898, made the
whole theory of the indivisible atom crumble, because here was an element which
disintegrated and sent out rays, consisting of particles much smaller than the atom.

Another discovery, made three years earlier, seemed to point in the same
direction: that of the X-rays by Professor Wilhelm Konrad Rontgen at the University
of Bavaria. Using a cathode-ray tube, he found that the radiation emanating from it
was able to penetrate thin matter like wood and human flesh, but was stopped by
thicker objects such as pieces of metal and bones. It was only later that the nature of
these mysterious rays was discovered: particles of negative electricity, called electrons,
turn into electro-magnetic waves, of the same kind as light but of shorter wave-length
and therefore invisible, when they strike a material object such as a metal shield in the
cathode-ray tube.

These and other phenomena and discoveries around the turn of the century were
deeply disturbing for the physicists, and they saw that the whole traditional concept of
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the structure of matter had to be completely revised More than that: the borderline
between matter and energy seemed to disappear. When, as early as 1905, Albert
Einstein published his Special Theory of Relativity, in which he declared that matter
could be converted into energy— very little matter into very great energy — there was a
storm of protest in the scientific world. But little by little the evidence that he was right
accumulated, and within a few years an entirely new picture of the atom emerged from
the studies and laboratories of scientists in many countries.

From that evidence Lord Rutherford, the New Zealand-born scientist, and his
young Danish assistant, Niels Bohr, developed by 1911 their revolutionary theory of
what the atom was really like. That picture of the atom has since been elaborated and
filled in with more details. It is not yet complete; but its essential features are known to
be correct — otherwise there would be no atomic bombs, which few people would
regret, or nuclear power stations.

Broadly speaking, the atom is a miniature solar system, with a 'sun', the nucleus,
and a number of 'planets', the electrons, revolving around it. All the matter of the atom
is concentrated in the nucleus: there are protons, particles with a positive electric
charge, neutrons, particles without a charge, and some other particles whose role and
nature is still being investigated. The electrons, which have next to no mass and
weight, are negatively charged; in fact, they are the carriers of electricity in all our
electric wires and appliances. Normally there are as many positive protons in the
nucleus as there are electrons revolving around it, so that their charges cancel each
other out and the atom as a whole is electrically neutral. But if for some reason an
atom loses a proton or an electron or two, its electrical balance is disturbed, it becomes
negatively or positively charged and is called an ion.

The atoms of all the elements contain the same kind of particles; what
distinguishes them from each other is merely the number of particles — of protons in
the nucleus and of electrons revolving around it. Hydrogen, for instance, being the
lightest and simplest element, has only one of each; uranium, the heaviest element
occurring in Nature, has 92. So all you have to do to change one element into another
1s either to knock some protons and a corresponding number of electrons off each
atom, or add them; in fact, this process is going on in Nature all the time.
Theoretically, we could change lead into gold, as the alchemists dreamed of doing, by
removing three protons and electrons from a few billion lead atoms, which have 82 of
each, then we would get gold atoms with 79 protons and electron each. However, the
knocking-off process would be much more expensive than the gold we would get.

The neutrons, which are present in the atoms of many elements, are of
particular importance in the utilization of atomic energy. Most elements are mixtures
of ordinary atoms and so-called isotopes: the isotope atoms have more, or fewer,
neutrons than the ordinary atoms. An isotope differs from the ordinary form of the
element only in weight, but chemically it behaves in exactly the same way. Water, for
instance, 1s a mixture of ordinary molecules of hydrogen and oxygen atoms and of
'heavy' ones. The heavy hydrogen atom has an extra neutron in its nucleus. Uranium,
on the other hand, has an jsotope whose nucleus contains fewer neutrons than the

ordinary element. This isotope — atomic weight:  235; atomic weight of ordinary
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uranium: 238 — has a very special significance in nuclear physics because it is, like
many other heavy-element isotopes, 'unstable'. What does this mean? Nothing else but
the phenomenon which the Curies discovered in radium. An unstable nucleus is one
that is likely to break up into the nucleus of another element. Professor Otto Hahn
found in Berlin in 1938 that when uranium atoms are bombarded with neutrons they
split up in a process which he called 'fission' (a term used in biology for the way in
which some cells divide to form new ones). The 92 protons of the uranium nucleus
split up into barium, which has 56, and krypton, a gas with 26 protons. Frederic Joliot-
Curie, the son-in-law of Marie Curie, proved some months later that in this fission
process some neutrons from the uranium nucleus were liberated; they flew off, and
some struck other nuclei, which in turn broke up, liberating still more neutrons. Enrico
Fermi, an Italian who had gone to America to escape life under fascism, developed the
theory of what would happen if a sufficiently large piece of unstable uranium broke up
in this way — there would be a 'chain reaction': the free neutrons would be bombarding
the nuclei with such intensity that in no time at all the whole lump of uranium would
disintegrate. But it would nut just turn quietly into barium and krypton as in Berlin
laboratory experiment. There were now two smaller nuclei, no longer held together as
before but pushed apart by electric repulsion, and flying off at great speed, with
neutrons shooting about in all directions. And such sudden display of energy—for
movement is energy — would, according to Einstein's famous Mass-Energy equation,
correspond to some loss of mass. If the two parts of a nucleus which has undergone
fission could be put together again, their combined mass would be smaller than that of
the original nucleus.

What has become of the missing bits? They have turned into pure energy — into
movement, into heat. This was the theory that led, within the short space of four years,
to the first atom bombs. On Monday, 6 August 1945, while cheerful crowds in
England enjoyed their first holiday after the end of the war in Europe, one such bomb
was dropped on the town of Hiroshima in Japan. It killed or injured nearly 200,000
people. Three days later another bomb was dropped on Nagasaki, with 65,000 victims.
The centres of both cities were completely destroyed.

EARLY DAYS OF ELECTRICITY

There is electricity everywhere in the world. It is present in the atom, whose
particles are held together by its forces; it reaches us from the most distant parts of the
universe in the form of electro-magnetic waves. Yet we have no organs that could
recognize it as we see light or hear sound. We have to make it visible, tangible, or
audible, we have to make it perform work to become aware of its presence. There is
only one natural phenomenon which demonstrates it unmistakably to our senses of
seeing and hearing — thunder and lightning; but we recognize only the effects — not the
force which causes them. Small wonder, then, that Man lived for ages on this earth
without knowing anything about electricity. He tried to explain the phenomenon of the

thunderstorm to himself by imagining that some gods or other supernatural creatures
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were giving vent to their heavenly anger, or were fighting battles in the sky.
Thunderstorms frightened our primitive ancestors; they should have been grateful to
them instead because lightning gave them their first fires, and thus opened to them the
road to civilization. It is a fascinating question how differently life on earth would
have developed if we had an organ for electricity. We cannot blame the ancient Greeks
for failing to recognize that the force which causes a thunderstorm is the same which
they observed when rubbing a piece of amber: it attracted straw, feathers, and other
light materials. Thales of Miletos, the Greek philosopher who lived about 600 B. C,
was the first who noticed this. The Greek word for amber is elektron, and therefore
Thales called that mysterious force 'electric'. For a long time it was thought to be of the
same nature as the magnetic power of the lodestone since the effect of attraction seems
similar, and in fact there are many links between electricity and magnetism. There is
just a chance, although a somewhat remote one, that the ancient Jews knew something
of the secret of electricity. Perhaps the Israelites did know something about electricity;
this theory is supported by the fact that the Temple at Jerusalem had metal rods on the
roof which must have acted as lightning-conductors. In fact, during the thousand years
of its existence it was never struck by lightning although thunderstorms abound in
Palestine. There is no other evidence that electricity was put to any use at all in
antiquity, except that the Greek women decorated their spinning-wheels with pieces of
amber: as the woollen threads rubbed against the amber it first attracted and then
repelled them — a pretty little spectacle which relieved the boredom of spinning. More
than two thousand years passed after Thales's discovery without any research work
being done in this field. It was Dr. William Gilbert, Queen Elizabeth the First's
physician-in-ordinary, who set the ball rolling. He experimented with amber and
lodestone and found the essential difference between electric and magnetic attraction.
For substances which behaved like amber — such as glass, sulphur, sealingwax — he
coined the term 'electrica’, and for the phenomenon as such the word 'electricity'. In his
famous work De magnete, published in 1600, he gave an account of his studies.
Although some sources credit him with the invention of the first electric machine, this
was a later achievement by Otto von Gue-ricke, inventor of the air pump. Von
Guericke's electric machine consisted of a large disc spinning between brushes; this
made sparks leap across a gap between two metal balls. It became a favourite toy in
polite society but nothing more than that. In 1700, an Englishman by the name of
Francis Hawksbee produced the first electric light: he exhausted a glass bulb by means
of a vacuum pump and rotated it at high speed while rubbing it with his hand until it
emitted a faint glow of light. A major advance was the invention of the first electrical
condenser, now called the Leyden jar, by a Dutch scientist, a water-filled glass bottle
coated inside and out with metallic surfaces, separated by the non-conducting glass; a
metal rod with a knob at the top reached down into the water. When charged by an
electric machine it stored enough electricity to give anyone who touched the knob a
powerful shock. More and more scientists took up electric research. A Russian
scientist Professor Richmann from St. Petersburg, was killed when he worked on the
same problem. Benjamin Franklin, born in Boston, was the fifteenth child of a poor

soap-boiler from England. He was well over 30 when he took up the study of natural
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phenomena. 'We had for some time been of opinion, that the electrical fire was not
created by friction, but collected, being really an element diffused among, and
attracted by other matter, particularly by water and metals," wrote Franklin in 1747.
Here was at last a plausible theory of the nature of electricity, namely, that it was some
kind of 'fluid'. It dawned on him that thunderstorms were merely a discharge of
electricity between two objects with different electrical potentials, such as the clouds
and the earth. He saw that the discharging spark, the lightning, tended to strike high
buildings and trees, which gave him the idea of trying to attract the electrical 'fluid'
deliberately to the earth in a way that the discharge would do no harm. In order to
work this idea out he undertook his famous kite-and-key experimentl in the summer of
1752. It was much more dangerous than he realized. During the approach of a
thunderstorm he sent up a silken kite with an iron tip; he rubbed the end of the kite
string, which he had soaked in water to make it a good conductor of electricity, with a
large iron key until sparks sprang from the string — which proved his theory. Had the
lightning struck his kite he, and his small son whom he had taken along, might have
lost their lives. In the next experiment he fixed an iron bar to the outer wall of his
house, and through it charged a Leyden jar with atmospheric electricity. Soon after this
he was appointed Postmaster General of Britain's American colonies, and had to
interrupt his research work. Taking it up again in 1760, he put up the first effective
lightning conductor on the house of a Philadelphia business man. His theory was that
during a thunderstorm a continual radiation of electricity from the earth through the
metal of the lightning-conductor would take place, thus equalizing the different
potentials of the air and the earth so that the violent discharge of the lightning would
be avoided. The modern theory, however, is that the lightningconductor simply offers
to the electric tension a path of low resistance for quiet neutralization. At any rate —
even if Franklin's theory was wrong — his invention worked. Yet its general
introduction in America and Europe was delayed by all kinds of superstitions and
objections: if God wanted to punish someone by making the lightning-strike his house,
how could Man dare to interfere? By 1782, however, all the public buildings in
Philadelphia, first capital of the USA, had been equipped with Franklin's lightning-
conductors, except the French Embassy. In that year this house was struck by lightning
and an official killed. Franklin had won the day. It was he who introduced the idea of
'positive’ and 'negative' electricity, based on the attraction and repulsion of electrified
objects. A French physicist, Charles Augustin de Coulomb, studied these forces
between charged objects, which are proportional to the charge and the distance
between the objects; he invented the torsion balance for measuring the force of electric
and magnetic attraction. In his honour, the practical unit of quantity of electricity was
named after him. To scientists and laymen alike, however, this phenomenon of 'action
at a distance' caused by electric and magnetic forces was still rather mysterious. What
was it really? In 1780, one of the greatest scientific fallacies of all times seemed to
provide the answer. Aloisio Galvani, professor of medicine at Bologna, was lecturing
to his students at his home while his wife was skinning frogs, the professor's favourite
dish, for dinner with his scalpel in the adjoining kitchen. As she listened to the lecture

the scalpel fell from her hand on to the frog's thigh, touching the zinc plate at the same
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time. The dead frog jerked violently as though trying to jump off the plate. The signora
screamed. The professor, very indignant about this interruption of his lecture, strode
into the kitchen. His wife told him what had happened, and again let the scalpel drop
on the frog. Again it twitched. No doubt the professor was as much perplexed by this
occurrence as his wife. But there were his students, anxious to know what it was all
about. Galvani could not admit that he was unable to explain the jerking frog. So,
probably on the spur of the momentl he explained: 'l have made a great discovery —
animal electricity, the primary source of life!'" 'An intelligent woman had made an
interesting observation, but the not-sointelligent husband drew the wrong conclusions',
was the judgement of a scientific author a few years later. Galvani made numerous and
unsystematic experiments with frogs' thighs, most of which failed to prove anything at
all; in fact, the professor did not know what to look for except his 'animal electricity'.
These experiments became all the rage in Italian society, and everybody talked about
'galvanic electricity' and 'galvanic currents' — terms which are still in use although
Professor Galvani certainly did not deserve the honour.

A greater scientist than he, Alessandro Volta of Pavia, solved the mystery and
found the right explanation for the jerking frogs. Far from being the 'primary source of
life', they played the very modest part of electric conductors while the steel of the
scalpel and the zinc of the plate were, in fact, the important things. Volta showed that
an electric current begins to flow when two different metals are separated by moisture
(the frog had been soaked in salt water), and the frog's muscles had merely
demonstrated the presence of the current by contracting under its influence. Professor
Volta went one step further — a most important step, because he invented the first
electrical battery, the '"Voltaic pile'. He built it by using discs of different metals
separated by layers of felt which he soaked in acid. A 'pile' of these elements produced
usable electric current, and for many decades this remained the only practical source of
electricity. From 1800, when Volta announced his invention, electrical research
became widespread among the world's scientists in innumerable laboratories.

TERMS AND DEFINITIONS

In the following paragraphs the terms commonly used to distinguish between the
various properties, or ways measuring the properties of alternating current are
described.

Cycle and Period. The complete series of changes consisting of the growth and
decay of the voltage or current in one direction, together with its growth and decay in
the reverse direction, is called one cycle. A voltage or current that is reproduced at
equal intervals is said to be periodic, and the minimum time interval elapsing before
the same instantaneous value recurs is called the periodic time or the period.

Frequency. The number of complete cycles per second through which a voltage
or current passes is called the frequency. It is always expressed in cycles per second,
the reciprocal of this number being the periodic time. Frequencies are now

standardized for power purposes in the principal countries of the world, the standard
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for Great Britain being 50 cycles per second, while the U.S.A. has adopted 60 cycles
per second.

Wave Form. The shape of the graph of the voltage or current, when plotted
against time as a base, is called the wave form or wave shape. The ideal aimed at is
that of the sine wave, i.e. the graph has the same shape as the graph of a sine function
in mathematics. The sine goes through 360° in a complete cycle, and so the time scale
on the wave form of a voltage or current is usually represented in degrees, 360° being
considered the equivalent of the time corresponding to 1 cycle, or the periodic time.
Since these degrees may not always coincide with the geometrical degrees through
which the rotating member of a machine has been rotated, they are called electrical
degrees, in order to distinguish them from geometrical degrees. One cycle is thus
regarded as the equivalent of 360°, and 180° is considered as a halfcycle, 1.e. the
duration of the voltage or current in one direction only.

Phase and Phase Difference. During the interval of time necessary for a current
to pass through one complete cycle, it passes through many phases. In fact it has a
different phase for each different interval of time. Consider the analogous case of the
phases of the moon. Starting from the time of new moon the, moon passes through its
various phases, measured by its age from the time of the new moon, up to full moon,
and then onwards through the various stages of the waning moon. Similarly an
alternating current goes through various phases, starting from zero, rising up to
maximum, and dying down again to zero. In the A.C. case, however, this comprises
only half a cycle, for the whole series of values are then repeated in the opposite
(negative) direction. Other electrical quantities, such as voltage, power, etc., in
addition to current go through various phases from 0° to 360°; indeed all quantities
which vary in a periodic manner do so. When two voltages or two currents are
considered together, however, or when a voltage and current are considered
simultaneously, the frequency being the same, they may not pass through the same
phase at the same instant of time. For example, two currents may be such that,
although their frequency may be the same, their phase at a particular instant of time
may be different. One may pass through its maximum value at the instant when the
other has a zero value, or some other value not its maximum value; the two currents,
etc., are then said to have a phase difference, this being quoted in degrees. One current
has its maximum value at the same time that the other is zero, the two currents are said
to be in quadrature; they have a phase difference of 90°. Phase difference, because it is
constant in a circuit where steady conditions obtain, is much more important in a.c.
work than the actual phase which varies from instant to instant. The phase difference is
measured by the distance between the points where the two graphs cross the base line
in the same direction. This distance i1s measured in electrical degrees, the scale being
obtained by considering the distance corresponding to one complete cycle as 360°. The
current that 1s ahead in phase is said to lead the other current, while this current is said
to lag behind the first current. Similarly, when considering two voltages, one is said to
lead and the other to lag. Again, a voltage may lead the current that it produces, the
current lagging behind the voltage.
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Maximum and Average Values. An alternating current varies in strength from
instant to instant, and reaches a maximum value twice in every cycle, once in each
direction. This maximum value is called the crest value. The average value, taken
throughout a complete cycle, is equal to zero, since there is as much current flowing in
one direction as there is flowing, in the other direction. Considering a half-cycle,
however, the average value has a definite positive value. This can be evaluated by
measuring the lengths of a number of equidistant ordinates and taking their average
value. In the case of a sine wave, this average value is found to be equal to & 2 or 0.687
times the maximum value but is not, however, the value read on an ordinary ammeter,
nor is it the value commonly used to denominate the value of an A.C.

ENERGY LEVELS AND ACCEPTORS

A way of introducing donors and acceptors into semiconductors arises from
nonstoichiometry in compounds. Several possible ways this might happen can be
foreseen. The nonstoichiometry can arise either by virtue of vacant lattice sites for one
component of the compound, or because of an excess of one component located in
interstitial sites. Anion or cation excesses or deficiencies might be involved, and we
might be concerned with either donors or acceptors. To illustrate how
nonstoichiometry leads to such effects, we consider only a single example here. A
donor center can result from the trapping of one or more electrons in an anion vacancy.
The classic examples of centers of this type are the Frmters in alkali halides, although
these materials are not usually considered semiconductors. The same kind of center is
believed to result from nonstoichiometry in CdS. A crystal of CdS. We may show a
crystal of CdS, in which a few anion lattice sites are vacant, corresponding to a
stoichiometric excess of cadmium. In order to maintain charge neutrality in the crystal,
two electrons must be supplied for every ion removed. In the vicinity of the vacancy,
there is a net positive charge, and there will be, a strong tendency for the extra
electrons to be held to this centre, and this combination, the electrons trapped in the
anion vacancy, is the donor centre. If, by some means, any of these trapped electrons
can be released, they enter the conduction band of the crystal and increase the
electrical conductivity. In the case of arsenic in germanium, it is apparent that the fifth
electron lies in a higher energy state than the normal valence electrons, so that the
localized extra level associated with the arsenic lies above the top of the filled band. At
the same time, since there is some binding energy for an electron in this state to remain
on the arsenic, the level lies below the lowest "free" electron state in the conduction
band. The extra state must therefore lie in the forbidden y gap, as shown in Fig. The
energy required to remove this electron may be estimated by noting the similarity to
the removal of an electron from a hydrogen atom. The coulombic attraction between
the arsenic and the electron, as compared with the hydrogen atom, is reduced by the
dielectric constant of the medium, since the electron orbit in the solid encompasses
several atomic distances. The reduction in ionization energy depends on the square of

the dielectric constant, which is 15.8 for germanium. The ionization energy for the free
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hydrogen atom is 13.6 eV, so one expects the ionization energy for arsenic in
germanium to be reduced by a factor (15.8)?, thus 13.6/(15.8)>= 0.05 eV. A further
reduction is expected because the effective mass for electrons should be used, rather
than the actual electronic mass, in computing the energy. This reduction leads to good
agreement with the experimental values, which lie near 0.01 eV. This, then, is the
energy difference between the bottom of the conduction band and the localized energy
level at an arsenic. Similar considerations show that an acceptor like boron provides
levels just above-the top of the filled band, as shown in Fig. Centers like these: are
often called "hydrogen-like". At room temperature, the thermal excitation energy of
the electrons is sufficient to ionize almost completely arsenic centers in germanium, so
there is an increased concentration of electrons in the conduction band nearly equal to
the arsenic concentration, and these give rise to an increase in the electrical
conductivity. Such behavior is called "extrinsic", as it depends on the concentration of
imperfections in the lattice. The case of boron in germanium provides an example of
an extrinsic semiconductor where an excess of holes has been introduced. At room
temperature the boron levels are nearly all ionized, that is to say, the holes have been
removed from them and have entered the valence band, leaving an electron trapped on
each acceptor center. Not all donors and acceptors in germanium have as small
ionization energies as do boron and arsenic, and larger ionization energies are
encountered in other materials also. When both acceptors and donors are present in
material — and for practical reasons this will almost always occur to some degree —
there is a "compensation" effect. The difference between donor and acceptor
concentration will determine the carrier concentration.

Thus, with five arsenic and two boron atoms present, the boron levels are
filled by two of the available electrons from the arsenic and only three conduction
electrons are supplied.

THE DISCOVERY OF ELECTRO-MAGNETIC INDUCTION

It is at this important juncture in the history of electrical research that we see the
first, shy attempts to make this force of Nature do some work. Now we are concerned
with the development of electricity for the transmission of energy. One day in 1819 a
Danish physicist, Hans Christian Oersted, was lecturing at the University of Kiel,
which was then a Danish town. Demonstrating a galvanic battery, he held up a wire
leading from it when it suddenly slipped out of his hand and fell on the table across a
marine's compass that happened to be there. As he picked up the wire again he noticed
to his astonishment that the needle of the compass no longer pointed north, but had
swung completely out of position. He switched the current off, and the needle pointed
north again. For a few months he thought over this incident, and eventually wrote a
short report on it. No one could have been more surprised than Oersted at the
extraordinary impact which his discovery made on physicists all over Europe and
America. At last the longsought connection between electricity and magnetism had

been found! Yet neither Oersted nor his colleagues could forsee the importance of this
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phenomenon, for it is the connection between electricity and magnetism on which the
entire practical use of electricity in our time is founded.

What was it that Oersted had discovered? Nothing more than that an electrically
charged conductor, such as the wire leading from a battery, is the centre of a magnetic
'field', and this has the effect of turning a magnetic needle at a right angle with the
direction in which the current is flowing; not quite at a right angle, though, because the
magnetism of the earth also influences the needle.

Now the physicists had a reliable means of measuring the strength of a weak
electric current flowing through a conductor; the galvanoscope, or galvanometer, is
such a simple instrument consisting of a few wire loops and a magnetic needle whose
deflection indicates the strength of the current. Prompted by the research work of
Andre-Marie Ampere, the great French physicist whose name has become a household
word as the unit of the electric current, the Englishman Sturgeon experimented with
ordinary, non-magnetized iron. He found that any piece of soft iron could be turned
into a temporary magnet by putting it in the centre of a coil of insulated wire and
making an electric current flow through the coil.

As soon and as long as the current was turned on the iron was magnetic, but it
ceased to be a magnet when there was no more current. Sturgeon built the first large
electro-magnet, and. with this achievement there began the development of the
electrical telegraph and later the telephone. But there was yet another, and perhaps
even more important, development which began with the electro-magnet.

Michael Faraday repeated the experiments of Oersted, Sturgeon, and Ampere.
His brilliant mind conceived this idea: if electricity could produce magnetism, perhaps
magnetism could produce electricity! But how? For a long time he searched in vain for
an answer. Every time he went for a walk in one of London's parks he carried a little
coil and a piece of iron in his pocket, taking them out now and thenl to look at them. It
was on such a walk that he found the solution. Suddenly, one day in 1830, in the midst
of Green Park (so the story goes), he knew it: the way to produce electricity by
magnetism was — by motion. He hurried to his laboratory and put his theory to the test.
It was correct.

A stationary magnet does not produce electricity. But when a magnet is pushed
into a wire coil current begins to flow in the coil; when the magnet is pulled out again,
the current flows in the opposite direction. This phenomenon, confirms the basic fact
that the electric current cannot be produced out of nothing—some work must be done to
produce it. Electricity is only a form of energy; it is not a 'prime mover' in itself. What
Faraday had discovered was the technique of electro-magnetic induction, on which the
whole edifice of electrical engineering rests. He soon found that there were various
ways of transforming motion into electric current. Instead of moving the magnet in and
out of the wire coil you can move the coil towards and away from the magnet; or you
can generate electricity by changing the strength of stationary magnet; or you can
produce a current in one of two coils by moving them towards and away from each
other while a current is flowing in the second.

Faraday then substituted a magnet for the second coil and observed the same

effect. Using two coils wound on separate sections of a closed iron ring, with one coil
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connected to a galvanometer and the other to a battery, he noticed that when the circuit
of the second coil was closed the galvanometer needle pointed first in one direction
and then returned to its zero position. When he interrupted the battery circuit, the
galvanometer jerked into the opposite direction. Eventually, he made a 12inch-wide
copper disc which he rotated between the poles of a strong horse-shoe magnet; the
electric current which was generated in the copper disc could be obtained from springs
or wire brushes touching the edge and axis of the disc. Thus Faraday demonstrated
quite a number of ways in which motion could be translated into electricity. His
fellow-scientists at the Royal Institution and in other countries were amazed and
impressed — yet neither he nor they proceeded to make practical use of his discoveries,
and nearly forty years went by before the first electric generator, or dynamo, was built.
Meanwhile, fundamental research into the manifold problems of electricity continued.

In America, Joseph Henry, professor of mathematics and natural science, also
starting from Oersted's and Sturgeon's observations, used the action of the electric
current upon a magnet to build the first primitive electric motor in 1829. At about the
same time, Georg Simon Ohm, a German school-teacher found the important law of
electric resistance: that the amount of current in a wire circuit decreases with the length
of the wire, which acts as resistance. Ohm's excellent research work remained
almost unnoticed during his lifetime, and he died before his name was accepted as that
of the unit of electrical resistance.

VOLTAGE TRANSFORMERS

Why Voltage Transformers are Used.

When an instrument or meter having a voltage winding is connected to a high-
voltage alternating-current circuit, the use of a voltage transformer (sometimes called a
potential transformer) is necessary. It is not practicable to wind the voltage coil of a
meter for direct connection to, say, an 11,000-volt supply, because the space available
on the voltage electromagnet is not sufficient to accommodate the number of turns of
wire which would be necessary. Moreover it would be quite impossible to insulate
adequately the winding and the terminals in such a manner as to render the meter safe
to handle when the circuit to which it was connected was alive. Accordingly, a voltage
transformer is always used when a meter is installed for use on a high-voltage system.
In this connection potentials in excess of 660 volts are regarded as high voltage. A
voltage transformer may be defined as an instrument transformer for the
transformation of voltage from one value to another, usually a lower one. The primary
winding of a voltage transformer is the winding to which is applied the voltage to be
measured or controlled, as the case may be. The secondary winding is the winding the
terminals of which are connected to the meter or instrument. The standard voltage at
the terminals of the secondary winding is 110 volts.

Construction of Voltage Transformers.Voltage transformers are frequently
fitted in switchgear cubicles, and owing to the restricted space available the

dimensions of the transformer must be kept down to a minimum. Clearances between
77



conductors or other live parts, which in power transformer design are regarded as
minimum values, cannot always be provided in voltage transformers, and as reliability
is the first consideration it is only by skilful design and care in manufacture that safety
can be assured. A voltage transformer comprises a magnetic circuit, usually built, up
with iron strips assembled together to form a core on which the primary and secondary
windings are mounted. The primary winding which is connected to the high-voltage
supply consists of a large number of turns of a fine-gauge wire and is usually divided
into a number of separate sections. The object of dividing the primary in this manner is
to limit the voltage across each section to a comparatively low value. In practice, the
voltage per section does not usually exceed 1,000 volts, and frequently is much less
than this figure. Each section consists of layers of wire, 3/8 in. to 3/4 in. wide, with a
strip of paper or other insulating material to separate the layers. For mechanical
reasons and in order to minimize the risk of breakage and open circuits, wire smaller
than 36 W. G. (0.0076 in. dia.), is seldom used in the primary winding. In voltage
transformers for operation at 6,600 volts or less, it is common practice for the
sections of the primary to be assembled on a tube of insulating material adjacent
to the core, a second tube surrounding the sections and carrying the secondary
winding. This disposition of the windings is advantageous in the case of open-type
transformers since the high-voltage winding 1is shielded from mechanical
damage by the two tubes and only the more robust low-voltage  winding is
exposed. For voltages in excess of 6,600 volts this arrangement is undesirable,
partly because the joints between sections which are increasing in number are
inaccessible, and partly because of the increasing cost of the two tubes, both of
which  must be capable of withstanding the full working  voltage
continuously. The alternative disposition in which the secondary winding is adjacent
to the core and is surrounded by the primary, is more usual, a heavy tube separating
the windings. Only a light tube separates the secondary from the core and no
mechanical protection is provided over the high-voltage windings. This, however,
is unnecessary since transformers for the higher voltages are protected by a tank or
other enclosure containing oil or some other insulating medium. Voltage
transformers are made up in single units for connection to single-phase, twophase or
three-phase systems. The magnetic circuit of a single-phase voltage transformer may
be of the core type or the shell type, somewhat similar in shape to the cores of current
transformers. The windings are usually disposed on both limbs of the core-type carcase
and on the middle limb of the shell-type. The shell-type construction is seldom
employed where the system voltage exceeds 3,300 volts. Twophase voltage
transformers are required occasionally and if made up as single units, a three-limbed
core is used, similar in shape to the shell-type current transformer core. The windings
are disposed on the two outer limbs and as the middle limb carries the common flux
for both phases It is of greater sectional area than the outer limbs. The more usual
practice however is to use two separate single-phase transformers on a two-phase
system. Three-phase voltage transformers are built up on three-limbed cores, all the
limbs being of equal cross-sectional area. Each limb carries the primary and secondary

windings for one phase of the supply, and when used for connection to a meter, the
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connections are usually arranged star. When a transformer is switched on to a live line,
the voltage between the turns of the high-voltage winding adjacent to the line terminal
may be raised momentarily to a value many times the normal. A similar condition may
arise as a result of switching operations elsewhere on the system and in an extreme
case the voltage between successive end turns may reach a very high value; such a
condition persists only for a minute fraction of a second but it imposes an additional
stress on the inter-turn insulation which in the absence of precautionary measures may
result in failure. The stress on the insulation is greatest between the first and second
turns counting from the end of the high-voltage winding and diminishes turn by turn
until, at some distance from the end, the abnormal stress disappears entirely. In power
transformer practice it is customary to reinforce the insulation between the end turns of
the high-voltage winding and about ten per cent of the winding may be dealt with in
this manner.

This reinforcement is graded and is heaviest on the first few turns, but
progressively less and less is added until finally reinforcement ceases, in a voltage
transformer of comparable voltage, the number of turns in the highvoltage winding is
very much greater than in a power transformer and reinforcement of the insulation on
ten per cent of the turns would be impracticable. It is customary, however, to reinforce
the insulation of the whole of the turns in the first section of the winding. As an
additional precaution, a reactance coil consisting of a few turns of heavily-insulated
wire is sometimes connected between the high-voltage terminal and the end of the
high-voltage winding. This reactance acts like a cushion between the line and the high-
voltage winding and reduces the severity of the transient stresses without adding
appreciably to the dimensions of the transformer or impairing its accuracy.

POWERHOUSE AUXILIARY MOTORS

A complete description of the many and varied motor applications found in a
modern steam station is almost a description of the station itself. Every phase of power
generation requires some closely associated auxiliary equipment, which, in a modern
power plant, is driven almost exclusively by electric motors.

Indicative of the large number of motor applications in a steam station, a recent
power plant comprising two 75,000-kw turbines required over 700 auxiliary motors. In
a typical plant the auxiliaries consume approximately 6 percent of the total power
output and have a total horsepower rating of from 12 to 15 percent of the kilowatt
rating of the main turbine generators. No two generating stations are identical. It is
impossible to state exactly the motor sizes and types that will be present in a steam
generating station of a particular size. The requirements are governed by such factors
as type of fuel, heat cycle, source of water, and anticipated station loading cycle.
Approximate sizes of the major auxiliary motors are given later as percentages of the
nominal rating of the turbine-generator unit. The figures are average values based on a
survey of steam stations with turbine-generator units of 100 megawatts and below.

Characteristics of Powerhouse Auxiliary Motors.— The primary characteristics to be
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considered in selecting auxiliary motors are size, speed, motor type, torque
requirements, operating conditions, class of insulation, and type of enclosure. In
addition, motors for central-station service must have special features that insure
reliability and ease of operation, features such as special moisture-resistant insulation,
adequate provision for oil-ring inspection on motors with sleeve bearings, easy
accessibility of the bearings and windings for servicing and inspection, and adequate
terminal boxes. The reliability, efficiency, and simplicity of installation and control of
the squirrel-cage induction motor have made it the almost universal choice for
powerhouse applications.

Powerhouse auxiliary motors range in size from less than one horsepower, used
to open and close valves, to several thousand horsepower, used to pump water into the
boiler. They usually have drip-proof enclosures with class A insulation, and are
designed to have low starting current and normal starting torque. However, some
auxiliaries require special torque or speed characteristics, or present unusual service
conditions such as excessive dirt, moisture, abrasive flyash, or high temperature; or the
plant may be an outdoor installation. Motors for such applications must have special
characteristics to satisfy these requirements.

Pump Motors. Pumping is one of the major duties performed by powerhouse
auxiliary equipment, and usually the largest motors in the station are those that drive
the boiler-feed pumps. In a typical station the total horsepower rating of the boilerfeed-
pump motors is between five and six percent of the kilowatt rating of the associated
turbine. At least two and usually three boiler-feed pumps of equal rating are used.
These pumps operate against a very high head of water and require 3,600rpm driving
motors. The output of the boiler-feed pumps is controlled by throttling or by varying
the speed of the pump. The latter method is attractive because of reduced operating
cost. Variable-speed control, when used, is achieved with a variable-speed coupling or
by using a wound-rotor motor and a liquid rheostat.

The torque requirements of boiler-feed pumps and most other pumps are
satisfied by motors with low starting current and normal starting torque. Most
boilerfeed-pump motors are rated for a temperature rise of 40 degrees C above ambient
and have class A insulation. Where the ambient temperature is above 40 degrees, class
B insulation is used. Although drip-proof construction is usual, special enclosures are
sometimes used to reduce the noise level of the motor or to protect the motor from
flyash and other unfavorable atmospheric conditions. Noise can be reduced by using
pipe- or base-ventilated motors in which the inlet and exhaust for cooling air are at a
remote location. In particularly dirty locations enclosed motors are used. Air for such
motors is cooled by either an air-to-air or an air-to-water heat exchanger. Since outside
air is never drawn into the motor, the windings are protected from contamination. In
addition to boiler-feed pumps, numerous other pumps are associated directly with the
water cycle of the plant or perform auxiliary functions. These include pumps for
handling circulating water, condensate, drain water, raw water, water-purification
chemicals, ash, flood water, water for fire protection, sump water, lubricating oil, and
station water supply. Usually the largest of these are the circulating-water pumps. In a

typical station, there are two circulating-water pumps per turbine with a total
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horsepower slightly less than one percent of the turbine rating. The remaining pumps
range in size from a fraction of a horsepower for small chemical-feed pumps to 100 to
300 horsepower for some raw-water, ash, and fire pumps. The size of the driving
motor in a particular application is determined by the head and capacity requirements,
which are influenced by the nature of the water source. The location, and the speed and
torque requirements of these pumps usually allow the use of standard drip-proof,
squirrel-cage induction motors with low starting current and normal starting torque.
Most pump motors have a synchronous speed of 1,200, 1,800 or 3,600 rpm; however,
some motors, such as the circulating-water pumps, may require speeds as low as 277
rpm. Vertical motors are frequently used for pumping service because they require
much less floor space.

THE STEAM TURBINE

It is most important to remember that electricity is only a means of distributing
energy, of carrying it from the place where it is produced to the places where it is used.
It is not a 'prime mover' like the steam-engine or even the water mill. A generator is no
use at all unless it is rotated by a prime mover.

During the' first few years of electric power there was no other way of moving
the generators than either by the force of falling water or by ordinary steam-engines.
Soon, however, there came a new and very efficient prime mover, the steamturbine.
The steam-turbine must be a much more efficient and powerful prime mover than the
reciprocating engine because it must short-cut the complicated process of converting
steam energy into rotary motion via reciprocating motion. But the problems involved
in building such a machine seemed formidable, especially that of high-precision
engineering. It was only towards the end of the nineteenth century that engineering
methods were developed highly enough for a successful attempt.

Two men undertook it almost simultaneously. The Swedish engineer, Gustaf
Patrik de Laval, built his first model in 1883. He made the steam from the boiler
emerge from four stationary nozzles arranged around the rim of a wheel with a great
number of small inch, de Laval's turbine wheel rotated at up to 40,000 revolutions per
minute. He supported the wheel on a flexible shaft so that it would adjust itself to
fluctuations of pressure— which, at such speeds, would have broken a rigid shaft in no
time. De Laval geared an electric generator to his turbine after he had succeeded in
reducing the speed of rotation to 3,000 r. p. m. His turbo-generator worked, but its
capacity was limited, and it was found unsuitable for large-scale power stations.
Although the simplest form of a machine has often proved the most efficient one in the
history of technology, this was not the case with the steam-turbine.

Another inventor, and another system, proved much more successful. In 1876
Charles Parsons began to work on the idea of a steam-turbine, for which he forsaw a
wide range of applications. The reciprocating steam-engine, which was unable to
convert more than 12 per cent of the latent energy of coal into mechanical power, was

not nearly effiuient enough for the economical generation of electricity — energy
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leaked out right and left from the cylinder, and the condenser. Besides, there were
limits to the size in which it could be built, and therefore to the output: and Parsons
saw that the time had come to build giant electric power stations. As he studied the
problem he understood that the point where most would-be turbine inventorsl had
been stumped was the excessive velocity of steam. Even steam at a comparatively low
pressure escaping into the atmosphere may easily travel at speeds of more than twice
the velocity of sound — and high-pressure steam may travel twice as fast again, at
about 5,000 feet per second. Unless the wheel of a turbine could be made to rotate at
least at half the speed of the steam acting upon its blades, there could be no efficient
use of its energy. But the centrifugal force alone, to say nothing of the other forces
which de Laval tried to counter with his flexible shaft, would have destroyed such an
engine.

Parsons had the idea of reducing the steam pressure and speed, without
reducing efficiency and economy, by causing the whole expansion of the steam to take
place in stages so that only moderate velocities would have to be reached by the
turbine wheels. This principle still forms the basis of all efficient steam-tirbines today.
Parsons put it into practice for the first time in his model of 1884, a little turbine
combined with an electric generator, both coupled without reducing gear and revolving
at 18,000 r. p. m. The turbine consisted of a cylindrical rotor enclosed in a casing, with
many rings of small blades fixed alternately to the casing and to the rotor. The steam
entered the casing at one end and flowed parallel with the rotor (‘axial flow'); in doing
so it had to pass between the rings of blade — each acting virtually as a nozzle in which
partial steam expansion could take place, and the jets thus formed gave up their energy
in driving the rotor blades. It was a more complicated solution of the problem than de
Laval's, but it proved to be the right one. The speed of 18,000 r. p. m. used the energy
of the steam very well, and the generator developed 75 amperes output at 100 volts.
The little machine, built in 1884, is now at the Science Museum. Parsons expected,
and experienced, a good deal of opposition — after all, there were enormous vested
interests in the manufacture of reciprocating steam-engines. He began to build some
portable turbo-generators, but there were no buyers. Strangely enough, a charity event
created the necessary publicity for the turbine. In the winter of 1885-1886, a pond
froze over, and a local hospital decided to raise funds by getting young people to skate
on the ice and charging for admission.

The Chief Constable had the idea of asking Mr. Parsons to illuminate the pond
with electric lamps, powered by one of the portable 4-kW turbo-generators. The event
was a great success, and the newspapers wrote about it. The next step was that the
organizers of the Newcastle Exhibition of 1887 asked Parsons to supply the current for
its display of electric lighting.

Parsons, who died in 1931 at the age of 76, lived long enough to see one of his
turbines producing more than 200,000 kW. He also suceeded in introducing his steam-
turbine as a new prime mover in ship propulsion. Until this day, the steam-turbine has
held its place as the great prime mover for the generation of electricity where no water
power is available. The steam which drives them in the power stations may be raised

by coal, oil, natural gas, or atomic energy — but it is invariably the steam-turbine which
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drives the generators; Dieselengines are the exceptions, and are only used where
smaller or mobile stations are required and no fuel but heavy oil is available. Today's
steam-turbines, large or small, run at much lower speeds than Parson's first model,
usually at 1,000-3,000 r. p. m. When, a quarter of a century after Charles Algernon
Parsons's death, the first nuclear power station in the world started up, his steam-
turbines were there to convert the heat from the reactor into mechanical energy for the
generators. The atomic age cannot do without them — not yet.

NUCLEAR POWER PLANT

The heart of the nuclear power plant is the reactor which contains the nuclear
fuel. The fuel usually consists of hundreds of uranium pellets placed in long thin
cartridges of stainless steel. The whole fuel cell consists of hundreds of these
cartridges. The fuel is situated in a reactor vessel filled with a fluid. The fuel heats the
fluid and the super-hot fluid goes to a heat exchanger, i. e. steam generator, where the
hot fluid converts water to steam in the heat exchanger. The fluid is highly radioactive,
but it should never come into contact with the water that is converted into steam. Then
this steam operates steam turbines in exactly the same way as in the coal or oil fired
power-plant.

A nuclear reactor has several advantages over power-plants that use coal or
natural gas. The latter produce considerable air pollution, releasing combusted gases
into atmosphere, whereas a nuclear power plant gives off almost no air pollutants. As
to nuclear fuel, it is far cleaner than any other fuel for operating a heat engine.
Furthermore our reserves of coal, oil and gas are decreasing so nuclear fuel is to
replace them. It means that coal and oil can be used for some other purposes. The
amount of nuclear fuel which the nuclear power-plant consumes is negligible while the
world's uranium and thorium resources will last for hundreds of years. The
construction of the world's first nuclear power-plant in Obninsk near Moscow is a
great historical event and the beginning of atomic energetics. Since then our country
has achieved a great progress in this field.

It should be noted that while the unit capacity of the Obninsk nuclear power-
plant was five thousand kW, that of the first unit of the Leningradskaya nuclear power-
plant was one million kW. Our industry produces two main types of reactors namely
vessel-type reactors and channel-type reactors. The former are installed at the
Novovoronezhskaya and the Armenian nuclear power-plants, the latter operating at the
Leningradskaya and Kurskaya power-plants.

It is necessary to mention here that channel-type reactors have been operating
since 1954 at the world's first nuclear power-plant and in the far North-East of our
country where they produce both electricity and heat.

The nuclear power-stations are mostly designed for generation of electricity. If a
station generates only electric energy, it is equipped with condensing turbines and the
station is known as a condensing one. At present the nuclear power-stations mainly
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operate as condensing plants. The nuclear power-stations designed to produce not only
electrical energy but also heat are called nuclear heat-and-power plants.

A fast-neutron reactor which supplies both electricity and heat for desalting sea
water was put into operation in Shevchenko on the Caspain Sea. Its capacity is partly
used for generating electricity, the rest going as heat to obtain desalted water. It should
be also mentioned that that area has no natural fresh water and was a lifeless desert
before the nuclear power plant began operating there.

According to the program of nuclear power development, the nuclear power
plants are mainly built in the European part of the USSR. This increases the power
supply reliability in the most industrially developed areas of our country. Besides it
reduces the transportation of fuel from the East and saves millions tons of coal and oil.

In 1979, there were 226 nuclear power-plants all over the world. It is not a very
great figure compared with the thermal and hydropower stations. However, by the end
of the present century half of all the world's electricity will come from nuclear power
plants.

Of all the methods of energy production nuclear power engineering presents the
least danger to nature. But so far it is incapable of providing the necessary amount of
energy—the road It has passed is too short. Therefore, along with the accelerated
construction of nuclear power-stations, much attention will be paid in the USSR to the
development of coal-based thermal power-stations reliably provided with fuel
resources.

In keeping with the economic and social development plan of the USSR for
1981-1985 and for the period up to 1990 electricity production will reach a great
figure.

REACTOR OF THE FUTURE

Man receives nine-tenths of the energy he needs by burning valuable materials
like oil, coal and gas in furnaces and engines. However, the resources of these
materials are not unlimited. It is estimated that they will be exhausted in 150-200 years
or so. What will happen then? Shall we leave the future generations without energy?
These are the questions the scientists are mostly interested in.

Soviet scientists are intensively working at the problem of creating controlled
thermonuclear reactors. Positive results of research in this field would give man a
practically inexhaustible source of energy.

The tests on the Tokomak-7, the world's first large thermonuclear installation
with superconducting magnetic windings have proved the possibility of creating
supercon- ducting magnetic systems for retaining plasma at one million degrees
Centrigrade.

The huge building in which the experiments are made looks like a big factory.
The equipment and installations simulate and recreate the processes going on inside
the Sun and in the remote stars. Scientists try to tame matter in a plasma state.
Theoretical calculations and numerous experiments show that a controlled
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thermonuclear reaction would take place if we could heat a compound of 1014 nuclei
of heavy isotopes of hydrogen deuterium and tritium to a temperature of- one hundred
million degrees and make the tiny ball shine for, at least, one second.

An inexhaustible terrestrial sun would light up, its light dispelling the forecasts
about the inevitable energy crisis. This is the reactor of the future. The nearest to it,
that we have at present, are the Tokomaks constructed by the Soviet scientists.

The Institute of Atomic Energy named after Kurchatov where the Tokomaks
were born made the next big steps forward on this difficult road. The Tokomak-7
proved in practice for the first time that the magnetic windings cooled to cosmic cold
could become a superconductor even within 35 cm from the plasma heated to a million
degrees. The Tokomak-7 is about the same size as the preceding the Tokomak-10. But
unlike the latter it has superconducting coils to create the magnetic field preventing the
plasma from coming, into contact with the chamber walls.

What are the advantages of the new coils? It is possible to raise the plasma
temperature to 13 million degrees in the Tokomak-10. But to reproduce a
thermonuclear reaction lasting half a second, the installation requires the energy
produced by a 200 thousand kW power plant. The superconducting coils require
thousands of times less energy than the copper ones in the Tokomak-10. Let us
consider another advantage of the Tokomak-7. The experiment on the Tokomak-10
lasts less than a second. Then it has to be turned off so that the coils would N not
overheat, whereas the Tokomak-7 having superconducting coils can operate as long as
required.

Using superconductivity in thermonuclear installations, it is possible to make
experiments without thinking about the coils overheating and at much less energy
consumption. This paves the way to intense research on the Tokomak-15. The latter is
an intermediate step to the thermonuclear power plant. It is twice the size of the
Tokomak-7. A smaller Tokomak-11 is used for experiments on methods to heat
plasma to much higher temperatures by ejecting a beam of fast neutron atoms of
hydrogen and deuterium into the burning area. As for fuel the thermonuclear power
plant would use sea water or a variety of hydrogen it contains in enormous amounts. In
short, our scientists do their best to carry out a controllable thermonuclear reaction so
as to light up the man-made sun on earth.

PART II
Texts for understanding and resuming.

ATOMIC ENERGY

A man trying to see a single atom is like a man trying to see a single drop of
water in the sea while he is flying high above it. He will see the sea made up of a great
many drops of water but he certainly will not be able to see a single drop. By the way,

there are so many atoms in the drop of water that if one could count one atom a
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second, day and night, it would take one hundred milliard years. But that is certainly
impossible.

Man has, however, learned the secret of the atom. He has learned to split atoms
in order to get great quantities of energy. At present, coal is one of the most important
fuel and our basic source of energy. It is quite possible that some day coal and other
fuel may be replaced by atomic energy. Atomic energy replacing the present sources of
energy, the latter will find various new applications.

The nuclear reactor is one of the most reliable "furnaces" producing atomic
energy. Being used to produce energy, the reactor produces it in the form of heat. In
other words, atoms splitting in the reactor, heat is developed. Gas, water, melted
metals, and some other liquids circulating through the reactor carry that heat away.
The heat may be carried to pipes of the steam generator containing water.

The resulting steam drives a turbine, the turbine in its turn driving an electric
generator. So we see that a nuclear power-station is like any other power-station but
the familiar coal-burning furnace is replaced by a nuclear one, that is the reactor
supplies energy to the turbines. By the way, a ton of uranium (nuclear fuel) can give us
as much energy as 2.5 to 3 million tons of coal.

The first industrial nuclear power-station in the world was constructed in
Obninsk not far from Moscow in 1954. It is of high capacity and has already been
working for many years. One may mention here that the station in question was put
into operation two years earlier than the British one and three and a half years earlier
than the American nuclear power-stations. A number of nuclear power-stations have
been put into operation since 1954.

The Belarusian nuclear power-station named after academician Kurchatov may
serve as an example of the peaceful use of atomic energy in the USSR. Soviet
scientists and engineers achieved a nuclear superheating of steam directly in the
reactor itself before steam is carried into the turbine. It is certainly an important
contribution to nuclear engineering achieved for the first time in the world. We might
mention here another important achievement, that is, the first nuclear installation
where thermal energy generated in the reactor is transformed directly into electrical
energy. Speaking of the peaceful use of atomic energy it is also necessary to mention
our nuclear ice-breakers. "Lenin" is the world's first ice-breaker with a nuclear
installation. Its machine installation is of a steam turbine type, the steam being
produced by three reactors and six steam generators. This ice-breaker was followed by
many others.

The importance of atomic energy will grow still more when fast neutron
reactors are used on a large scale. These reactors can produce much more secondary
nuclear fuel than the fuel they consume.

EARLY HISTORY OF ELECTRICITY

Let us now turn our attention to the early facts, that is to say, let us see how it

all started.
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History shows us that at least 2,500 years ago, or so, the Greeks were already
familiar with the strange force (as it seemed to them) which is known today as
electricity. Generally speaking, three phenomena made up all of man's knowledge of
electrical effects. The first phenomenon under consideration was the familiar lightning
flash —a dangerous power, as it seemed to him, which could both kill people and
burn or destroy their houses. The second manifestation of electricity he was more or
less familiar with was the following: he sometimes found in the earth a strange yellow
stone which looked like glass. On being rubbed, that strange yellow stone, that is to
say amber, obtained the ability of attracting light objects of a small size. The third
phenomenon was connected with the so-called electric fish which possessed the
property of giving more or less strong electric shocks which could be obtained by a
person coming into contact with the electric fish.

Nobody knew that the above phenomena were due to electricity. People could
neither understand their observations nor find any practical applications for them.

As a matter of fact, all of man's knowledge in the field of electricity has been
obtained during the last 370 years, or so. Needless to say, it took a long time before
scientists learned how to make use of electricity. In effect, most of the electrically
operated devices, such as the electric lamp, the refrigerator, the tram, the lift, the radio,
and so on, are less than one hundred years old. In spite of their having been employed
for such a short period of time, they play a most important part in man's everyday life
all over the world. In fact, we cannot do without them at present.

So far, we have not named the scientists who contributed to the scientific
research on electricity as centuries passed. However, famous names are connected with
its history and among them we find that of Phales, the Greek philosopher. As early as
about 600 B. C. (that Is, before our era) he discovered that when amber was rubbed, it
attracted and held minute light objects. However, he could not know that amber was
charged with electricity owing to the process of rubbing. Then Gilbert, the English
physicist, began the first systematic scientific research on electrical phenomena.
Rediscovered that various other substances possessed the property similar to that of
amber or, in other words, they generated electricity when they were rubbed. He gave
the name "electricity" to the phenomenon he was studying. He got this word from the
Greek "electrum" meaning "amber".

Many learned men of Europe began to use the new word "electricity" in their
conversation as they were engaged in research of their own. Scientists of Russia,
France and Italy made their contribution as well as the Englishmen and the Germans.

ELECTRICITY

It is impossible to imagine our civilization without electricity: economic and
social progress will be turned to the past and our daily lives completely transformed.
Electrical power has become universal. Thousands of applications of electricity such as
lighting, electrochemistry and electrometallurgy are longstanding and unquestionable.
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With the appearance of the electrical motor, power cables replaced transmission
shafts, gear wheels, belts and pulleysl in the 19-th century workshops. And in the
home a whole range of various time and labour saving appliances have become a part
of our everyday lives. Other devices are based on specific properties of electricity:
electrostatics in the case of photocopying machine and electromagnetism in the case of
radar and television. These applications have made electricity most widely used. The
first industrial application was in the silver workshops in Paris. The generator — a new
compact source of electricity — was also developed there. The generator replaced the
batteries and other devices that had been used before.

Electric lighting came into wide use at the end of the last century with the
development of the electric lamp by Thomas Edison. Then the transformer was
invented, the first electric lines and networks were set up, dynamos and induction
motors were designed. Since the beginning of the 20th century the successful
development of electricity has begun throughout the industrial world. The
consumption of electricity has doubled every ten years. Today consumption of
electricity per capita is an indicator of the state of development and economic health of
a nation. Electricity has replaced other sources of energy as it has been realized that it
offers improved service and reduced cost. One of the greatest advantages of electricity
is that it is clean, easily-regulated and generates no by-products. Applications of
electricity now cover all fields of human activity from house washing machines to the
latest laser devices.

Electricity is the efficient source of some of the most recent technological
advances such as the laser and electron beams. Truly electricity provides mankind with
the energy of the future.

DIFFERENCE BETWEEN A.C. AND D.C.

A direct current (D.C.) flows continuously through a conducting circuit in one
direction only, although it may not be steady so far as magnitude is concerned. It is
unidirectional in character. An alternating current (A.C.), on the other hand,
continually reverses in direction, as its name implies. Starting from zero, it grows in
one direction, reaches a maximum, dies down to zero again, after which it rises in the
opposite direction, reaches a maximum, again dying down to zero. It is thus
continually changing in magnitude as well as direction, and this continual change
causes certain effects of far-reaching importance.

It can be shown that high voltages are desirable for the economic transmission
of a given amount of electric power. Take, for example, the transmission of 1000 kW.
If the transmission voltage is 100 volts the current must be 10,000 amperes, but if the
transmission voltage is 10,000 volts the current is only 100 amperes. The crossection
of the cables transmitting the power is determined by the current to be carried, and so
in the former case the cables would need to be very much larger than in the latter case.
It is true that the high-voltage cable would need to have more insulation, but even so, it

would be very much cheaper than the larger low-voltage cable. A high voltage is
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therefore essential for the economic transmission of electric power. Again, a.c.
generators can be designed and built for much higher voltages than can d.c. generators,
the voltage of the latter being limited by the problem of sparking at the commutator, a
component which is absent in the a.c. generator. Then there is the most important
factor that it is easy to transform a.c. power from one voltage to another by means of
the transformer, an operation that is denied to the d.c. system. The transformer also
enables the voltage to be stepped down at the receiving end of the transmission line to
values which can readily be used by the various consumers. If necessary, it can be
converted to the d.c. form for actual use, although this is not often necessary. There are
certain processes for which D.C. is either essential or at any rate desirable but the
utilization of electric power in the a.c. form is growing steadily. At the present day, by
far the greater part™ of the generation, transmission, and utilization of electric power is
carried out by means of A.C.
DIRECT-CURRENT METERS

Functions of a Direct Current Meter.A direct current meter is an instrument
intended for the measurement of electrical quantity in a direct current circuit. There are
two main classes of direct current meters, (1) ampere-hour meters and (11) watthour
meters. An ampere-hour meter measures the product of the current in amperes flowing
in a circuit and the time in hours during which the flow is maintained. A watt-hour
meter measures the product of the power in watts and the time in hours during which
the flow of power is maintained.

Direct Current Ampere-hour Meters. Ampere-hour meters are used by electrical
undertakings for measuring the supply of electricity to domestic and industrial,
consumers. These undertakings are under a statutary obligation to maintain the voltage
at consumers' terminals at a declared value within close limits; assuming that the
supply voltage is maintained at the declared value, an ampere-hour meter can be
calibrated to register in terms of kilowatt-hours at this voltage. This principle is
accepted as satisfactory in most countries where the voltage at consumers' terminals is
maintained within narrow limits of the declared voltage, and since direct current
ampere-hour meters are, in general, more reliable and less costly than direct current
watt-hour meters the practice has much in its favour.

In addition to the foregoing, ampere-hour meters are used for measuring the
current consumption in battery charging, electro-deposition and other electrolytic or
industrial processes and in some instances they exercise a controlling function over
these operations. Many types of ampere-hour meter have been manufactured in the
past, the most important being electrolytic meters and motor meters. Theoretically the
former are capable of very accurate registration but in practice the working results are
not so good as with motor meters, and the latter are preferred by most supply
authorities.
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GENERATING AN ELECTRIC CURRENT

The first method used in producing an electric current was chemical in nature.
Credit for its discovery is given to an Italian physician named Aloisio Galvanl (17.47—
1798). One day while engaged in dissecting a frog, Galvanl noticed the leg muscles
contract whenever a nearby electric machine was in operation. Further investigation
showed the same twitching effect to be obtained by simply connecting the nerve and
muscle of the leg to dissimilar metals. But no such result was obtained if only one
metal was used or if non-conductors were employed. There were obviously two
possible sources of the phenomenon. Either the current was set up at the junction of
the two metals or it was a property of the animal tissues. Galvani favoured the latter
view and in 1791 announced his discovery, attributing the current to what he called
"animal electricity" or as it came to be known, "galvanism". Galvani is an excellent
example of a scientist who behaved most unscientifically with regard to a hypothesis
which he himself had advanced. He became so prejudiced in favour of his animal
magnetism theory that it was quite impossible for him to view objectively later
evidence which definitely contradicted it and finally caused it to be discarded.

Another Italian, Alessandro Volta (1745-1827), a professor of physics in the
University of Pavia, established the true source of the electric current. He
demonstrated that it could be produced by the action of dissimilar metals without the
presence of animal tissue of any sort.

In the course of his experiments in 1800 he developed the first electric battery, a
device known as a voltaic pile. Although he tried a number of different materials he
found that the best results were obtained when he used silver and zink as the two
metals. The pile consisted of a Befits Of small discs of these and of cardboard, the
latter having been soaked in a salt solution-Then he piled the discs up one on another
in the order silver, zink, cardboard, and so forth, ending with zinc. By connecting
wires to the top and bottom discs he was able to get continuous electric currents which
were of substantial size.

All the essentials of a modern electric cell or battery were present in the voltaic
pile. Developments since that time have been largely directed toward making cells
more convenient to use and toward eliminating various undesirable chemical reactions.

SEMICONDUCTOR PRINCIPLE

The term "semiconductor" implies a definition, namely, that it is a material
having an electrical conductivity inter mediate between that of metals and insulators.
For many purposes this is a satisfactory definition. We recognize, how ever, that an
enormous range of conductivities can meet this requirement. At room temperature, the
conductivities characteristic of metals are of the order of 104 to 106 ohm~1 cm-1,
while those of insulators may range from 1022 to 10~10. The materials classed as
semiconductors generally have conductivities from about 1079 to 103. ' Materials
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which fall in this conductivity range, but which are largely ionic conductors, will not
be of interest to us; it is electronic conduction with which we shall be concerned.

Some materials show conductivities which approach those of certain metals,
and yet their conduction process is found to be like that of other semiconductors.
Insulators may, under certain conditions, show conduction behavior which is
characteristic of semiconduction. Another criterion commonly associated with
semiconduction is a negative temperature coefficient of resistance. Semiconductors
depend in many cases on crystal imperfections for their unique properties. These may
be foreign atoms incorporated into the crystal lattice, small deviations from
stoichiometry, or lattice defects. As might be expected from the wide range in
conductivities encountered, a large number of materials can be considered as
semiconductors.

Among the most investigated, and best understood, of these, are germanium and
silicon among the elements, and indium antimonide, zinc oxide, and cadmium sulphide
among the compounds. Semiconductors are of practical importance in a number of
connections. Their most direct uses, of course, take advantage of their unique electrical
behavior, as in transistors, crystal rectifiers, and thermisters. Closely related to these
are the applications which combine electrical and optical effects, as in luminescent
materials and photocon-ductors.

Furthermore, semiconductors are used in many other ways, in which any
connection between their semiconducting behavior and the particular application is
much more subtle. An example of this, of particular interest to is that of the oxide
catalysts.

ELECTRONS AND HOLES

In many semiconductors it is of great importance to recognize two kinds of
carriers of electrical current: electrons and holes. While the latter, in the final analysis,
represent motion of electrons also, the separation of the two basic conduction
processes is clear. The concept involved will be illustrated in terms of chemical bonds,
by reference to the elements of Group IV although they are quite general for solids.

The covalently bonded carbon atoms, in the diamond modification, are shown in
Fig. Since each carbon contributes four valence electrons, and it is tetrahedrally
bonded to four neighboring carbons, all of the electrons are used up in forming the
covalent bonds. In this situation no net flow of electrons through the solid is possible,
and the material is an insulator. If an extra electron is added to the structure, however,
no empty bonds are available, and the electron is free to wander through the solid. It
will move through the crystal in the opposite direction from an applied electric field,
and can thus contribute to the electrical conductivity.

Electrons which are not bound in the valence bonds, and thus free to move in
this way, are called conduction electrons. If conduction electrons can be produced in
some manner in sufficient quantity, the material Is no longer an insulator, but shows

appreciable electrical conductivity. There is a second way in which the total number of
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electrons fails to match the number of available bonding sites, i.e., when there are too
few electrons. This missing bonding electron is called a "hole". It, like the conduction
electron, is free to wander through the crystal. An electron in a bond adjacent to the
one-electron bond where the "hole" is localized, can jump into the empty position,
leaving a vacancy behind as it goes. As this process is repeated, the net effect is for the
hole to move through the crystal under the influence of an electric field; it can be seen
that the hole will move in the opposite! direction from the conduction electron, since
the motion of the hole is opposite to that of the valence electrons.

ELECTRIC CAR

The electric car is not a new idea. It had success with American women in the
early 1900s. Women liked electric cars because they were quiet and, what was more
important, they did not pollute the air.

Electric cars were also easier to start than gasoline-powered ones. But the latter
was faster, and in the 1920s they became much more popular. The electric car was not
used until the 1970s, when there were serious problems with the availability of oil. The
General Motors Co. had plans to develop an electric car by 1980. However, soon oil
became available again, and this car was never produced.

Today there is a new interest in the electric car. The Toyota Co. recently decided
to spend $800 million a year on the development of new car technology. Many
engineers believe that the electric car will lead to other forms of technology being used
for transportation.

Car companies are working at developing a supercar. A super-efficient car will
have an electric motor. Four possible power sources are being investigated. The simple
one is batteries. Another possibility is fuel cells, which combine oxygen from air with
hydrogen to make electricity. Yet another approach would be a flywheel (MmaxoBuk), an
electric generator consisting of free-spinning wheels with magnets in the rims that can
produce a current. A fourth possible power source for the super-car would be a small
turbine engine, running on a clean fuel like natural gas. It would run at a constant
speed, generating electricity for driving vehicles or for feeding a bank of batteries,
storing energy for later use.

THERMAL POWER-STATION

A modern thermal power-station is known to consist of four principal
components, namely, coal handling and storage, boiler house, turbine house,
switchgear. If you have not seen a power-station boiler it will be difficult for you to
imagine its enormous size. Besides the principal components mentioned above there
are many additional parts of the plant.

The most important of them is the turbogenerator in which the current is actually

generated. A steam turbine requires boilers to provide steam. Boilers need a coal-
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handling plant on the one hand and an ash-disposal plant on the other. Large fans are
quite necessary to provide air for the furnaces. Water for the boilers requires feed
pumps. Steam must be condensed after it has passed through the turbines, and this
requires large quantities of cooling water. The flue gases carry dust which must be
removed by cleaning the gases before they go into the open air.

A modern thermal power-station is equipped with one or more turbine generator
units which convert heat energy into electric energy. The steam to drive the turbine
which, in its turn, turns the rotor or revolving part of the generator is generated in
boilers heated by furnaces in which one of three fuels may be used—coal, oil and
natural gas. Coal continues to be the most important and the most economical of these
fuels. Large installations with mighty turbogenerators are operating at a number of
thermal power-stations in the USSR.

It is necessary to point out that the power machine building industry has started
to manufacture even greater capacity installations for thermal power-stations. At
present great attention is paid to combined generation of heat and electricity at heat-
and-power plants and to centralized heat supply. One of the world's largest heat-and-
power installations is operating at the Moskowskaya thermal power-station. Thermal
power-stations are considered to be the basis of the Soviet power industry. More than
80% of the country's total power output comes from the above stations.

It is necessary to say that separate power-stations in our country are integrated
into power systems. Integration of power systems is a higher stage in scientific and
technical development of power engineering. The Integrated Power System in the
central part of the USSR is one of the largest in the world. It covers the territory from
the Volga river to the Western boundaries of our country and is connected with power
systems of the European socialist countries.
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Infinitive
be
beat
become
begin
bend
bet
bite
blow
break
bring
build
buy
catch
choose
come
cost
cut
deal
dig

do
draw

drink

TABJIMIA HEITPABUJIBHBIX I''TAT'OJIOB

Past
Simple

was, were
beat
became
began
bent
bet

bit
blew
broke
brought
built
bought
caught
chose
came
cost
cut
dealt
dug

did
drew

drank

Past
Participle

been
beaten
become
begun
bent
bet
bitten
blown
broken
brought
built
bought
caught
chosen
come
cost
cut
dealt
dug
done
drawn

drunk
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IlepeBon

OBITh, SIBIIATHCS

OUTH, KOJIOTHUTD
CTAHOBHUTHCS

HaYMHATh

THYTh

Jep>KaTh mapu

KycaTh

IYTh, BBIIBIXATh

JoMaTh, pa3OrBaTh, pa3pyIiaTh
MPUHOCHUTD, IPUBO3UTH, JOCTABIISATH
CTPOHTBH, COOPYKATh
MOKYIaTh, MPUOOPETATh
JIOBHUThH, IOMMAaTh, CXBAaTUTh
BbIOMpAaTh, U30UPATH
MPUXOJIUTh, TTOAXOAUTh
CTOUTH, O0OXOIUTHCS
pe3ath, pa3pe3arhb

UMETh JICJIO, PaCTIPEICIIATh
KOIIaTh, PHITh

J€1aTh, BBITIOJIHATH
pHUCOBATh, YEPTUTH

IINTH



Past Past
Infinitive  Simple Participle IlepeBon
drive drove driven €3UTh, IOJBO3UTH
eat ate eaten €CTb, IIOTJIOIIATh, II0CIATh
fall fell fallen rnajaaTh
feed fed fed KOPMUTh
feel felt felt JyBCTBOBATh, OLLYIIATh
fight fought fought ApaThcsl, CpaxkaThCsl, BOEBATh
find found found HaX0JINTh, 0OHAPYKUBAThH
fly flew flown JIeTaTh
forget forgot forgotten 3a0bIBaTh O (4EM-TH00)
forgive forgave forgiven MPOIIATh
freeze froze frozen 3aMep3arh, 3aMUPATh
get got got MOJIy4aTh, 100MPATHCS
give gave given 1aTh, IOAaTh, TAPUTh
g0 went gone UATH, IBUTATHCS
grow grew grown pacTH, BeIpacTaTh
hang hung hung BEIIaTh, Pa3BEILINBATh, BUCETh
have had had UMETh, 00JI1a1aTh
hear heard heard CJIBILLIATD, YCIIBIIIATh
hide hid hidden npsiTaTh, CKPHIBATh
hit hit hit y1apsiTh, IOPAXKaTh
hold held held JepKaTh, yICPKUBATH, 3a]ICP)KUBAThH
hurt hurt hurt paHUTh, IPUYUHATH 00JIb, YIIUOUTH
keep kept kept XPaHUTh, COXPAHSTh, MOJIJIEPKUBATDH
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Infinitive
know
lay

lead

leave
lend
let
lie
light
lose
make
mean
meet
pay
put
read
ride
ring

rise

say
see
seek

sell

Past Past

Simple Participle
knew known
laid laid
led led
left left
lent lent
let let

lay lain

lit lit

lost lost
made made
meant meant
met met
paid paid
put put
read read
rode ridden
rang rung
rose risen
ran run
said said
saw seen
sought sought
sold sold
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IlepeBon
3HAaTh, UMETH NPEJICTABICHUE
KJIaCTb, ITOJIOKHUTD, IIOKPbIBATH

BECTH 3a COOOM, CONMPOBOKAATD,
PYKOBOJIUTH

MOKUJIaTh, YXOJIUTh, Y€3KaTh, OCTABJISAThH
OJIaJKMBATh, 1aBaTh B3aMbI (B J10JIT)
MO3BOJISITh, pa3periaTh

JeXKaTh

3aKHUraTh, CBETUTHCS, OCBEIIATh

TEPSITh, JIUIATHCS, yTPAYUBATh

JieJaTh, CO3/1aBaTh, U3TOTABINBAThH
3HAYHTh, UMETh B BUY, OJIpa3yMEBaTh
BCTpEYaTh, 3HAKOMUTHCS

IUIATHTh, OTJIAYMBATh, PACCUNTHIBATHCS
CTaBUTb, IOMENIATh, KJIACTh

YUTaTh, IPOUUTATH

€XaTh BEPXOM, KaTaThCs

3BEHETb, 3BOHUTH

BOCXOJIUTh, BCTABATh, MOJHUMATHCS
OexxaTh, OeraThb

TOBOPUTH, CKa3aTh, MPOU3HOCUTH
BUJIETh

UCKaTh, pa3bICKUBATh

npoaaBaTb, TOProBaTb



Infinitive
send
set
shake
shine
shoot
show
shut
sing
sink
sit
sleep
speak
spend
stand
steal
stick
strike
swear
sweep
swim
swing
take

teach

Past
Simple

sent
set
shook
shone
shot
showed
shut
sang
sank
sat
slept
spoke
spent
stood
stole
stuck
struck
swore
swept
swam
swung
took

taught

Past
Participle

sent
set
shaken
shone
shot
shown, showed
shut
sung
sunk
sat
slept
spoken
spent
stood
stolen
stuck
struck, stricken
sworn
swept
swum
swung
taken

taught
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IlepeBon

[IOCHLIATh, OTIPABIIATH, OTCHLIATh
yCTaHaBJIMBAaTh, 3aJ1aBaTh, HA3HAYATh
TPSACTH, BCTPSIXUBATH

CBETUTH, CUATH, 03apATh
CTPEJIATH

[I0Ka3bIBaTh

3aKpbIBaTh, 3a1IMPaTh, 3aTBOPSTH
[1€Th, HAIIEBATh

TOHYTb, HOI'PY>KAThCs

CUIETh, CaqUTHCS

CIIaTb

IrOBOPHUTH, pa3roBapuBaThb, BbICKA3bIBATHCA

TpPaTUTh, PACX0JI0BATh, TPOBOIUTH (BpeMsi)

CTOSITh

BOPOBAaTh, KPacTh

BTBHIKATh, PUKJICHBATH
yAapsATh, OUTh, IOpaXKaTh
KJISICTBCS, TIPUCSTATh

MECTH, TIOJIMETaTh, CMaXHBaTh
TUTaBaTh, IUIBITH

KauaThCs, BEPTETHCSA

Opathb, XBaTaTh, B3STh

Y4UTh, 00y4YaTh



Infinitive
tear

tell

think
throw
understand
wake

wear

win

write

Past
Simple

tore

told
thought
threw
understood
woke

wore

won

wrote

Past
Participle

torn

told
thought
thrown
understood
woken
worn

won

written
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IlepeBon

pBaTh, OTPHIBAThH

paccka3bIBaTh

TyMaTh, MBICTUTh, PA3MBIIIISTh
Opocatb, KujaTh, METaTh
MOHUMATh, TOCTUTaTh
MPOCHINIATHCS, OYIUTH

HOCUTH (OJICKTY)

o0eIUTh, BEIUTPATH

IM1UCaTh, 3alIlMChIBAThH
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