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BBEJIEHUE

JucuummuHa «HOCTpaHHBIN S3bIK B TpodeccrnoHabHOM cdepe» OprueHTHPOBaHa Ha

- pa3BUTHE HABHIKOB MOHHUMAHUS YCTHOU pedn oOuiei u npodecCuoHaIbHOW TeMaTUKH,
BKJIIOYAsi IOHUMAHHE PEYH HOCHUTEINIEH S3bIKA U BOCIIPUATUE PEUYH C MENA-UCTOYHHUKOB;

- TOHMMaHHE OCOOEHHOCTEN CTUiel OOIIeHHsS B paMKax JEJIOBBIX CUTyallMil U CUTya-
LM TOBCEIHEBHOTO OOIICHN;

- Mpeoj0JICHHE SI3bIKOBOTO 0apbepa U yay4IlIeHHe HaBBIKOB Pa3roBOPHOTO (hpaHIy3CKO-
rO S3bIKA;

- TOBBIIIEHUE TPAMOTHOCTH YCTHON ¥ IMCbMEHHOU peuu;

- pacmupeHHe aKTUBHOTO CIIOBAPHOTO 3amaca 1o TeMaTHKe OOIIEro W JeI0BOTo (GpaH-
Iy3CKOTO SI3bIKa;

- TIOBBIIIEHUE OOIIET0 YPOBHS BIAJICHUS S3BIKOM.

Takum 00pazoM, LEIbI0 OCBOCHHS JUCHUILIMHBI «/HOCTpaHHBIN fA3BIK B Hpodeccuo-
HaIIBHOU chepe» sBisieTcss (OpMUPOBaHHE Yy CTYACHTOB KomreTeHnu YK-4 kak cpeacTsa, mos-
BOJISIIOIIETO 00€CIeYnTh CBOM KOMMYHHKAaTUBHO-TIO3HABATEIbHbIE MOTPEOHOCTH B cdepax aka-
JeMHYEeCKOH, MPo(hecCHOHAIBHON U COLMATbHO-TYMaHUTAPHOU S TETHHOCTH.

[Ipouecc u3yuyeHUs: NUCUUIUIMHBI HANpaBieH Ha (OPMHUPOBAHUE TAKMX KOMIIETEHLIUN
Kak: OBJIQJICHUE MOHOJIOTUYECKOM, JUATOTHYECKON U MUCbMEHHON PEYbI0; OCHOBAMH CaMOOLIEH-
KU YPOBHSI CPOPMUPOBAHHOCTH SA3BIKOBOH, pEUYEBON M COIMOKYJIBTYPHOU KOMIETEHIMH U GOop-
MHUPOBAHUS MTOTPEOHOCTH SI3BIKOBOTO CaMOOOPA30BAHHS.

B pe3ynbrate 0cBOSHHS IUCHUIUIMHBI 00YYarOIIHIACS JOKEH

3HaTh:

- IEKCUKY MpodeCcCHOHaIbHONM HAIIPABIEHHOCTH;

- HOPMBI YITOTPEOJICHUS JICKCUKU aHTIIUICKOTO SI3bIKa B MPOQPECCHOHAIBHOM cdepe;

- 0COOEHHOCTH TpaMMaTHKU PO(HECCHOHATFHOTO aHTIIMHCKOTO S3bIKa;

YMETh:

- OCYHIECTBIIATH MPO(hecCHOHANbHYI0 KOMMYHUKAIIUIO B YCTHON M MUCBMEHHOHN (opmax
Ha aHTIIMHCKOM SI3BIKE;

- YUTATh U NMEPEBOJIUTH CIEIUANBHYIO JTUTEPATypy AJS MOMOTHEHHS TPOGECCHOHATBHBIX
3HAHHM;

BIIAJIETh:

- HaBBIKaMU MTPOQPECCHOHAIBHOTO OOIICHUS Ha aHTJIUHCKOM SI3bIKE;

- crocobamu MOMOTHEHHs MPOo(ecCHOHANBHBIX 3HAHUN M3 OPUTHHAIBHBIX MCTOYHHUKOB
Ha aHTJIMCKOM SA3bIKE.



COJIEP)KAHUEITPAKTUYECKNUX3AHATUI

Paznen 1. FromtheHistoryofElectricity / U3 uctopum 3jieKTpruyecTBa

IIpakTuyeckoe 3ansaTue Ne 1 — 2,

Tema 3austus: TheFirstDiscoveries:
Newton's Scientific Interests. Ernest Rutherford. /
IlepBble OTKPBITHS:

Hay4ynbie untepecsl HoroTrona. Jpuecrt Pesepdopa.

Heab: ¢opmupoBaHue y CTYIEHTOB KOMMYHHMKATUBHOM KOMIIETEHLMHU ISl OCYIIECTBICHUS
pohecCHOHATLHOW KOMMYHHKAIUH.

B pe3yJsibTaTe 0CBOEHUSI TeMbI CTYIEHT /10JIZKEH:

3HATh: JICKCHKY NTPO(EeCCHOHAILHON HANPABICHHOCTH;HOPMBI YIIOTPEOJICHUS JICKCHKH aHTJIHI-
CKOTO f3bIKa B MpoQeccHOHANbHON c(hepe;0cO00eHHOCTH TpaMMaTHKU NMPOo(ecCroHaIbHOTO aH-
TJIMACKOTO SI3BIKA;

yMeTb: OCYILIECTBISTh MPOPECCHOHATBHYI0O KOMMYHHUKAIIUIO B YCTHOM U MUChMEHHOU (popmax
Ha aHTJIMACKOM S3BIKE; YATATh U MEPEBOJUTH CHEIUATBHYIO JIUTEPATYPY JJIs MOTOJHEHHUS TIPO-
beccroHanbHBIX 3HAHU,

BJIAJleTh:HAaBBIKAMH TPO(ECCHOHATBLHOTO OOIICHUS Ha AHTJIMHCKOM  S3BIKE;CIIOCOO0aMM
MOTIOJTHEHUS TPO(ecCHOHANbHBIX 3HAHWN U3 OPUTHHAIBHBIX HICTOYHUKOB Ha aHTTIUHCKOM SI3bIKE.
AKTYaJIbHOCTb TeMbI: 00yCIIOBJIEHAa HEOOXOAMMOCThIO oBaieHust YK-4.

TeopeTuyeckasgsyacThb:

1. When Newton was twenty-one years old he came under the influence of an old man named
Isaac Barrow. Professor Barrow had been recently appointed to the university's famous Lucasian
Chair of Mathematics, named after Henry Lucas who provided the money to endow

the professorship.Barrow soon saw that Isaac Newton showed unusual talent as a scientist—or
"natural philosopher" as scientists were called in Newton's time. Barrow befriended and encour-
aged young Newton.

2. Barrow was astonished at the young man's quick progress. Later, when Barrow was to publish
his lectures on optics, he turned to his brilliant student for help. It was also Barrow who saw that
Newton had a genius for mathematics, and urged him really to study Euclid's geometry.

3. Isaac's mind was also busy with refraction or the bending of light. He was experimenting with
his lenses and thinking about things Professor Barrow told him. Ever since his school days, Isaac
had been an experimenter, who liked to put his thoughts to proof. He wanted particularly

to understand the events that took place naturally in the world around him — motions of planets
and comets, the changing of the tides, the beautiful colours in soap bubbles, the resistance of the
air, the laws of motion, and the transmitting or changing of one metal into another.

4. Things in nature behaved either in certain ways, or they didn't, Isaac decided. If one thing did-
n't work, perhaps another would. Supplied with books and scientific equipment at Trinity
Newton began experimenting. And for relaxation, he always turned to alchemy — the recombin-
ing of one natural substance into another — which, while it was not a science, was the forerunner
of modern chemistry.

5. Cambridge at this time was not considered the most advanced centre of English mathematics.
Scientists — or "Natural philosophers™ — felt that more progress was being made by scholars in
London and at Oxford. In a short time, however, the quiet student from Woolsthorpe was to
bring the highest mathematical honour to his own university.



6. Early in the year 1665, just a few months before he was to take his Bachelor of Arts degree,
Isaac worked out a basic formula, or rule, which has been used ever since in mathematics. Today
we call it "the binomial theorem™. A binomial is any two numbers connected by the

plus ( +) sign or minus (-) sign.

7. Sometimes, in figuring scientific or mathematical problems, binomials have to be multiplied
by themselves many, many times. Multiplications like this — of which Newton had to do many —
are very complicated. They could cover sheets and sheets of paper were it not for Isaac New-
ton's rule. It looks difficult, but scientists with an understanding of mathematics substitute the
numbers they have for the letters, and follow the multiplication signs and the plus and minus
signs of the formula. By so doing, they can get correct answers to their problems simply and
quickly — without covering all those sheets of paper.

8. The binomial theorem works for all numbers (as long as they are in a binomial) and it may
be used not just in multiplying a number in itself, but in multiplying anything — the number of
stars in a galaxy, the number of atoms in a molecule. Moreover, it may be employed to reach an-
swers beyond our understanding, their numbers are so large.

IHpumeuanusn

1 to endow the professorship — yupenuts 101KHOCTH ITpodeccopa

2 Trinity — koyutempx CB. Tpouiisl B KemOpumke

3 Bachelor of Arts degree — yuenas creneHb 6OakangaBpa B 00JacTh

T'YMAaHUTAPHBIX U MAaTCMATUYCCKUX HAYK

4 were it not for — eciiu ObI He

5 as long as they are in a binomial — BxoasmuxBouHOM

Vocabulary
binomial OuHOM
comet KOMeTa
formula dopmyna
geometry reoMeTpus
lens 00BEKTHB
substance BEIL[ECTBO
to figure YTOOBI MOHSTH
motion IBIYKEHHUE
multiplication YMHOKEHUE
to multiply YMHOXHUTh
to substitute 3aMEHUTH
honour 4eCcTh
colleague KoJuIera
enthusiasm IHTY3HA3M
merit 3aciyra
nucleus,pl. nuclei AP0, MH.Y. sSIIpa
physics ¢busnka
radioactivity PaTOaKTHBHOCTh
scholarship YYEHOCTb
strength MPOYHOCTh
transmute IIpeBpaIlarh
science HayKa
research uccleioBaTenbeKas pabora



artificial HCKYCCTBEHHBII

disintegration JIC3UHTErPAIHSI
to investigate HCCIIEI0BATh
to penetrate MPOHUKHYTh

BOl'lpOCbI " 3aJaHUA:
1. a) 3akpoiiTe MpaBy KOJOHKY U MPOYUTANTE aHTIIMICKUE clioBa. [lepeBenuTe ux Ha PyCCKUM
U IIPOBEPHLTE Balll IEPEBOL.
0) 3akpoiiTe JIEBYIO KOJIOHKY U TIEPEBEIUTE PYCCKHE CJIOBA 0OPATHO HA aHTITUHCKHM.
2. [Ipourtute 1 nepeBeIUTe TEKCT U YTOYHHUTE Pa3HUIly B yroTpeOienun cinos scholar u scientist.
4. [lpouruTte 4YeTBEPTHIA ab3all TEKCTa W CKaKUTE, Kakhe MpodiieMbl MHTEpecoBain HeroTOHA
(ucmionb3yiite ciosa tide, light, soap, air,metal, comet).
5. IIpouTtuTe mecToit ad3ai TEKCTa U CKAXUTE, KAKOMY YHHUBEPCUTETY nprHec HpIOTOH ciaBy B
00J1acTH MaTeMaTHKH.
6. [Ipoutute ceapMoit ab3all u gaite onpeaeneHue «the binomialtheoremy.
7. [Ipoutnute ceapbMoOl W BOCHBMOMW ad3allbl, onpeaeure GyHKIUUTIaroios to be (to) u to have
(to) m ckaxkuTe, Kakas nHoOpMaIs repeaaHa dTUMH IiIarojamu.
8. [IpouTnTe BOCHMOM U JEBATHIN a03aIbl U CKAKUTE, KaK MATEMATUKH padoTaIu C IUppaMH J10
Toro, kak HerotoH BeiBen «basicformulay.
9. Pacckaxxure 0 HplOoTOHE Kak O TAJIAHTINBOM MAaTE€MaTUKEC, UCIIOJIB3Yys CICAYIOIHE CJIOBA U
BeIpaskenus: unusual, toworkoutaformula,toreceiveadegree u ap.
10. Pacckaxute 0 J1t0003HAaTEIBHOCTH HBIOTOHA, HCIIONB3YSI CIENYIOIIUE CIIOBA U BBIPAKEHUS:
tounderstand, event, naturaloptics, toexperiment, motion.
11. Pacckaxxute o npuMeHeHnn 6uHoma HproToHa, HCTIOIB3Yst
creyolrecioBanBbIpakeHus: a number, to substitute for, a sign, tomultiply, correct.
12. TlpoutnTe M TepeBeANTE TEKCT, B TMEPBBIX ABYX a03alax HaiauTe WHPOPMALHIO O Hayale
Hay4HOil nestenbHOCTH Pesepdopna.
1. Ernest Rutherford, whose work on the structure of atoms laidthe foundation of the study of
atomic science, was born in New Zealand.Educated at Nelson College at the Canterbury College
of the Universityof New Zealand, his talents were soon noticed and he was awarded aresearch
scholarship to study experimental physics at Cambridge University.
2. Rutherford's interest in radioactivity and the structure of theatom began when he was working
under Professor J. J. Thompson in theCavendish Laboratory. His use of X-rays (discovered by
Rontgen in1895) led him to his own discovery of two other types of rays — alphaand beta rays —
made up of tiny particles; and distinguished by their penetrationstrengths.
3. In 1898 Rutherford became Professor of Physics at the Universityin Montreal and in the fol-
lowing year he published his first paperon radioactivity. He returned to England in 1907 to be-
come Professor ofPhysics at Manchester University. He was burdened with many teaching
or administrative duties and in his well-equipped laboratory, helped byyounger physicists from
all over the world, including Geiger, Nils Bohrand Henry Moseley, he made his greatest discov-
eries. An atom, hefound, was made up of a positively-charged nucleus surrounded by revolving
electrons. By 1919 he was able to produce definite evidence thatwhen an atom was bombarded
by radioactive substances there was areaction between this ray and the nucleus, causing artificial
disintegrationof the atom, that is, "splitting" it.
4. In 1919 Rutherford succeeded his old Professor, J. J. Thompson,as Cavendish Professor of
Experimental Physics. He then began to studyhow other elements were transmuted by the pene-
tration of rays. Thiswork was extended in 1921 when he and Dr. J. Chadwick began to in
vestigate the properties of the neutron — a particle discovered by Chadwickwhich had no electric
charge and which could penetrate the nucleiof atoms and transmute them.
5. Rutherford was given numerous honorary degrees and as well ashis peerage (received in 1931)
he was awarded the Nobel Prize forPhysics in 1908 and the Order of Merit in 1925. His immense



enthusiasmtransmitted itself to the students and collegues who worked withhim. His many lec-
ture tours and over 150 papers and published addressesspread the influence of his ideas all over
the world.

13. U3 nepBbIx ABYyX ab3aieB JaiTe MpuUMeEpbl YyIOTPeOIeHUs CYIECTBUTEIBHBIX B PO OIpe-
JIEJICHUS.

14. Boinumure u3 TeKCTa TEPMUHBI, OTHOCSIIIMECS K pa3iely aTOMHOM (pU3UKH.

15. Bo BropoMm a03aiie TeKcTa HalIuTe ONMMCAaHHME CBOMCTB aib(a mbera JTyded W UX OTIMYUU-
TEIbHBIX 0COOEHHOCTEH.

16. IIpouTHute BTOPOI M TpeTHii a03aIbl TEKCTA M CKAKUTE C MMEHAMU KAKUX YUYCHBIX CBS3aHBI
nasBanus X-rays, alpha and beta rays.

17. Ilpoutute TpeTuii ad3all U CKaXXHUTE, KAK YCTPOCH aTOM.

18. IlpouTuTe TpEeTHi M YETBEPTHIM ab3aIlbl M CKAXUTE, HA KaKyr00JacTh (PU3UKH YKa3bIBAIOT
TakHe CJI0Ba, Kak splitting, neutron, particle,atom, transmute.

19. IIpouturerekcreliepa3upaccKaxuTeOnocae0BaTeIbHOCTUHAYYHBIXOTKpBITHIIPe3epdopaa;
ucnonp3yiTeBoTBeTecaoBa thestructure of the atom, to lead to one’s discovery, penetration
strength,well-equipped laboratory, a positively-charged nucleus, to bombard,artificial disintegra-
tion.

20. IIpouTuTe TEKCT elle pa3 U CKaXUTe, KOMY IPUHAJJIEKUT aBTOPCTBO B OTKPBITUM HEUTPOHA;
PacCKa)XUTe O CBOMCTBAX HEUTPOHA.

IIpakTuyeckoe3ansaTue Ne 3 — 4.
Tema 2. Faraday’s Experiments and Knowledge of Electricity:
Michael Faraday — English Physicist and Chemist.
Faraday’sexperiment. / DxcnepumenTbl @apajiesi U 3HAHUS 00 YJIEKTPUYECTBE:
Maiikna ®apajeil — aHrIMiicKkuil pU3MK U XUMHK. JDKcniepuMeHT Papajes.

Hean: gopMupoBanue y CTYJEHTOB KOMMYHHKATHBHOM KOMIIETEHIIMM I OCYIIECTBICHUS

npodeccHoHaTbHON KOMMYHHKAIUH.

B pe3yjbTaTe OCBOCHUA TEMbI CTYACHT T0J/IKCH:

3HATb: JICKCUKY HpO(I)CCCPIOHEU'ILHOfI HAIIPpaBJICHHOCTH; HOPMBbI y1'[0Tpe6J'IeHI/I$I JIEKCUKHU aHTJIN-

CKOTO si3bIKa B Ipo(ecCHOHaIbHON cepe; 0cCOOEHHOCTH IpaMMaTUKU MPO(EeCCHOHATBLHOTO aH-

TJIUICKOTO A3bIKA,

yMeThb: OCYLIECTBIISITh NPOPECCHOHATbHYI0O KOMMYHHUKAIIMIO B YCTHOM U NMUChbMEHHOU (popmax

Ha aHTJIUHACKOM SA3BIKC; YUTATh U NICPECBOAUTDL CIICNUAJIBHYIO JIUTEPATYPY JIA OMOJHCHUS TIPO-

(dbeccroHaNbHBIX 3HAHUM;

BJIaJleTbh:HaBbIKaMU HpO(i)eCCI/IOHaJIBHOFO O6H.[€HI/I}I Ha aHIJIHMKUCKOM }I3BIKC;CHOCO6aMI/I

TIOIIOJIHCHU S HpO(l)eCCI/IOHaJ'II)HBIX 3HaHUHU U3 OpUIrHHAJIbHBIX HCTOYHWKOB Ha AHTJINICKOM SI3LIKE.

AKTYaJIbHOCTH TeMbI: 00YCIOBIIEHAa HEOOXOAUMOCTHIO oBageHus Y K-4.
TeopeTuyeckasgsyacThb:

1. Faraday (1791 — 1867) was one of the ten children of a blacksmith, who moved with his fami-

ly to London. It is a rare labouring family with ten children that is rich, so there was no question

of an education for young Faraday and he was apprenticed to a bookbinder.

2. This, as it happened, was a stroke of luck, for he could read books there. Faraday's second

stroke of luck was that his employer was sympathetic to the young man's desire for learning and

allowed him to read books and to attend scientific lectures.

3. In 1812 a customer3 gave Faraday tickets to attend the lectures of Humphry Davy at the Roy-

al Institution. Young Faraday took careful notesl which he further elaborated with coloured di-

agrams and these, sent to president of the Royal Society in the hope of getting a job that would

bring him into closer contact with science. Getting no answer he sent others to Davy himself

along with an application for a job as his assistant. Davy was enormously impressed by the clear

ability of the youngster. When an opening as his assistant occured, he offered the young man the

job. Faraday took it in 1813, at the age of twenty-two — at a salary that was smaller than the one



he had been earning as a bookbinder. Almost at once Davy left for his grand tour of Europe and
took Faraday with him as a secretary.

4. Faraday became director of a laboratory in 1825, and in 1833 the one-time bookbinder's ap-
prentice became professor of chemistry at the Royal Institution.

5. In chemistry Faraday made his first mark in 1823, when he devised methods for liquefying
gases under pressure. He was the first to produce temperatures in the laboratory that were below
the zero mark of the Fahrenheit scale. He may just be viewed as a pioneer in the modern branch
of physics called cryogenics (the study of extreme cold).

6. In 1825 occured his greatest single contribution to organic chemistry. He discovered benzene,
a compound that was to play a key role in the development of a means of representing molecular
structure.

7. In 1833-1834 Faraday further reduced the matter of electrolysis to quantitative terms by an-
nouncing what are now called Faraday's laws of electrolysis. Faraday's laws put electrochemistry
on its modern basis. In his honour the quantity of electricity required to liberate 23 grams of so-
dium, or 108 grams of silver or 32 grams of copper (that is, to liberate an "equivalent weight" of
an element) is called a farad. Also, the unit of electrostatic capacitance is the farad, in his honour.
8. In later years Faraday made more discoveries in connection with electromagnetism and its in-
teraction with light.

9. When he was eventually offered the presidency of the Society by Tyndall, however, he de-
clined it and he also declined an offer of knighthood. He was intent on being plain Michael Far-
aday.

IHpumeuanusn

1 he was apprenticed to a bookbinder — ero ornanuByueHUKHK

[IEPEIIETYUKY

2 astrokeofluck — 6onpmias ymaua

3 & CUStOMEr — MoCTOSTHHBIN MOKYIIATENb

4 took careful notes — Bex TaTenbHBIE 3aNIUCH

5 the matter of — npo6nema

6 He was intent on being — OHCTPEeMUIICAOBITS. ...

Vocabulary

benzene OeHson
capacitance E€MKOCTh
compound COC/IMHEHUE
cryogenics (u3MKa HU3KUX TEMIIEpaTyp
diagram JararpaMma
liquefy CKIDKATh
molecule MOJIeKya
molecular MOJICKYJISIpHAs
quantitative KOJIMYECTBEHHBIH
quantity KOJIMYECTBO
weight BEC

zero HYJIb

interaction B3aUMOJIENICTBUE
structure CTPYKTypa

view [TocmoTpeTh

to decline CHIKATHCSI

to elaborate pa3paboTaTb
application MPUMEHCHHE

Bonpoceinzaganus:



1. IIpoutute u nepeBeauTe TEKCT, BoIOepuTe 10 OnpeneneHuii,BbIpaXKeHHbIX Pa3HbIMU YaCTSIMH
peuu.
4. TlpoutuTte nepBHIN—UETBEPTHIN a03allbl TEKCTA U CKAXKUTE, KaKylo Kapsepy caenan dapazeil.
5. Pacckaxkure o CDapaz[ee KaK O 4YC€JIOBCKE, CTPEMALIEMCA K HAYKEC IOHBIX JICT.
6. Mcnonb3ys cnoga first, the first, a pioneer, pacckaxure 00 OJHOM U3 BaKHEHIITUX OTKPBITUI
®dapajes.
7. IIpouTHTE TEKCT C TMATOTO 110 BOCKMOM a03a1lbl U BRIUIIUTECIOBA U CIIOBOCOYETAHHUS, OTHO-
CAIIUECA K 00J1aCTIM XMMHH U (1)I/I3I/IKI/I.
8. [Ipoutute 1mecToil 1 cepMO a03allbl TEKCTA U CKAXKHUTE, O KAaKUX IOCTIKeHUsX Dapanes BbI
Y3HAJH.
9. HpOlITI/ITeTeKCTI/ICKa)KI/ITe, KKaKI/IMl'IepI/IOI[aM)KI/ISHI/ICDapaﬂeﬁOTHOCSITCSICJIOBaI/ICJIOBOCOLIeT a-
uus a bookbinder, a stroke of luck,attend scientific lectures; grand tour of Europe; methods for
liquefyinggases, cryogenics, a key role, electrochemistry; knighthood.
10. IIpoutuTe cenpmoii ab3all TEKCTa M CKAXKUTE, KaK OTMEUYEHBIIOCTHReHUsT Dapanes B oOa-
CTH BJICKTPOXHUMUMU.
11. CKa)KI/ITe, OCHOBBI KaKNX COBPCMCHHBIX I/ICCJ'IC,HOBaHI/Iﬁ B 00/1aCTH (1)I/IBI/IKI/I U XUMHH 3aJI0KUJT
@apaneii B Havase XX Beka.
12. HpO‘lTI/ITe U IICPCBCAUTC Tekct 2; Haﬁ,[[HT € OIIMCAHUEC MOACIUIJICKTPOMArHUTHOI'O allliapara,
ucnop3yiTe ciosa small, inch-long,copperwire B otBe-
te.Haliqure3sHaueHnsTepMUHOBH3AIIOMHHUTENX : COPPEr, core, defect, external, feed, inch, induce,
insulation, layer, leakage, link, ascillate, rod, switch on, voltaic, turn, current.
Tekcr 2

1. Faraday knew from his long study of electricity that magnetismshould be able to produce a
current, as well as vice versa. In spite of hisvarious failures, the idea of producing a current di-
rectly by magneticaction remained firm in his thoughts. One of his friends said later how
at this period of his long life Faraday used to carry about with him in hispocket a small rough
model of electro-magnetic apparatus. This consistedsimply of an inch-long straight iron rod, or
core, with some turnsof copper wire wound round it.
2. The basic idea he had in mind was this: if an electric current in awire can produce a magnetic
effect, why should not a magnet near aconducting wire produce an electric current? It was really
a simple reversalof Oersted's 1820 discovery.
3. On August 29 1831, Michael Faraday made his first successfulexperiment. By a happy
choice, he decided to work not with a straightbar or even a horseshoe magnet, but with a ring. He
made a soft ironring, nearly an inch thick and six inches in external diameter. On opposite
sides of this ring he had wound long coils of fine copper wire, separating each turn by string and

each layer by calico, for insulation purposes.The ends of the left-hand coil he connected to his

galvanometerthree feet away, while the ends of the right-hand coil were connected

up to a battery. When he switched on the battery circuit, there was immediatelya slight reaction
on the magnetic needle connected to the othercoil. In his own words: "It oscillated and settled at
last in its originalposition". On switching off the battery again, there was "a deflection of
the needle”, but while the so-called voltaic current was flowing throughthe wire there was no re-
action on the galvanometer. This happenedmany times: each time the battery current came on,
the needle linked tothe opposite, unconnected coil deflected and then came to rest; each
time the circuit was broken, the same effect was noticed.
4. Faraday was a little disappointed, having expected to get a positivedeflection of the needle all
the time his battery current was switchedon. Instead he got it only when the magnetic field in the
iron ring waschanging — either switching on or switching off.
5. Nevertheless, he had produced electricity through magnetism,which had never been done be-
fore. There was no connection betweenthe left-hand coil on the ring and the right-hand coil fed
from the battery,nor was there any leakage of current from one side to the other. Yetas the galva-
nometer needle showed, electricity, however weak, hadflowed momentarily each time through
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the left-hand coil. It was newelectricity where none existed before, and it had been produced, or
induced,by electromagnetism.

Ilpumeuanusn

1remained firm in his thoughts — He ocraBsia ero MeICici

2 by a happy choice — o cuacTiuBoii cirydaiiHOCTH

3 three feet away — pacrnono)xeHHbIH Ha PacCTOSTHUU TpeX (GyToB

13. B uem Ob11 yoexxaen Papazieii Ha OCHOBE CBOETO JIUTEIBHOTOM IITyOOKOTO N3yUeHHs dJICK-
TpudectBa? Mcnonp3yiiTe cmoBamagnetism, produce, current.

14. B xaxom a03alie TeKCTa TOBOPUTCS O TJIABHOUM MBICIH, KOTOpasiHe JaBaja nmokos Papasnero?
15. Mcnonp3yiTecaeAyoImrecIoBaII0OMMCaHUyCTPO-
CTBa,KoTOpoeucnonb3oBaidapaneisicBoeroskcepiuMentTa: a ring, inch,in external diameter,
to wind, coil, copper, wire, to separate, turn, string,layer, insulation, to connect, ends, battery.
16. IIpouTtuTe TEKCT elie pa3 u pacckaxure, kak dapaseil mpoBoANI CBOI SKCIIEPUMEHT.

17. Ucnonb3ysciosa to get, to produce, electricity, weak, to flow,to exist, pacckaxxureope3yib-
TaTaxorbITa.

18. Pacckaxute, nouemy Dapajieil yyBCTBOBAJ pa304yapOBaHUETIPU MTPOBEICHUHN CBOETO OIbITA.
19. Ha ocHOBaHMH MTPOYUTAHHOTO CKAKUTE, KAKHE 3HAHUS 003JIEKTPUIECTBE CTAIN U3BECTHBI
Onarogaps onbitam Dapages.

IpakTuyeckoe3ansitue Ne 5 — 6.
Tema 2. Development of Electrical Engineering:

James Maxwell and his Electromagnetic Theory.Electromagnetic Mechanisms /
Pa3Butue 3s1ekTporexunku: Jlzkeiimc MakcBesJI U €ro 3JIeKTPOMArHUTHAsI TeOpHsl.
DJIEeKTPOMATrHUTHbIE MeXaHU3Mbl.

Heab: GopmMupoBaHue y CTYICHTOB KOMMYHHKATHBHOM KOMIICTCHIIUU JUISI OCYIIECTBICHUS

npodeccuoHaNTbHON KOMMYHHUKAIUH.

B pe3ysabTare 0CBOEHHSI TEMBI CTYEHT A0JI2KEH:

3HATh: JIEKCUKY NMPO(eCcCHOHAIbHOM HAaNpaBIEHHOCTH; HOPMBI YIIOTPEOICHUS JIEKCUKN aHTIU -

CKOTO si3bIKa B Ipo(ecCHOHaIbHON cepe; 0COOEHHOCTH IpaMMaTUKU MPO(EeCCHOHATBLHOTO aH-

TJIMHACKOTO S3bIKA;

yMeThb: OCYLIECTBIISITh NPOPECCHOHATbHYI0O KOMMYHHUKALIMIO B YCTHOM U NMUChbMEHHOU (popmax

Ha aHTJIMICKOM SI3BIKE; YUTATh U MEPEBOAUTH CIEIHUATIBHYIO JTUTEPaTypy Ui MONOJHEHUS Mpo-

(dbeccroHaNbHBIX 3HAHUM;

BJIaJeTh:HABBIKAMH TNPO(ECCHOHATBLHOrO OOIIEHUS Ha AHIJMICKOM  sI3BIKE;CIIOCO0aMu

IIOITIOJIHEHU L HpO(l)eCCI/IOHaJ'II)HBIX 3HAHUH 13 OpUIr'HHAJIbHBIX HCTOYHWKOB Ha aHTIINHCKOM SI3BIKE.

AKTYaJIbHOCTB TeMbI: 00YCIIOBJIEHAa HEOOXOJUMOCThIO oBajeHus YK-4.
TeopeTuyeckasgsyacThb:

1. In the decade 1860-1870, James Maxwell formulated his classicalelectromagnetic theory. He
showed that light was a form of wavemotion travelling with a speed dependent on the electric
and magneticproperties of the medium through which it is transmitted. He also predicted

that waves longer than those of light could exist.

2. Even before Maxwell advanced the theory that electromagneticwaves should exist, men were
making use of them for other purposesbesides vision. For instance, the short ultraviolet rays in
sunlight providedsuntans; and the heat of the sun — provided by the long infra-redrays — was of-
ten concentrated by means of a lens to start fires. After theexistence of electromagnetic waves
had been proved by Hertz it wasdiscovered that they range in length from hundreds of miles
down toless than a billionth of an inch. The long waves could be used to carrysounds through
space; as a consequence radio was developed.

3. A more recent development, which is related to radio, is television.Not only sounds but pic-
tures can be transmitted at a distance becauseof electromagnetic waves.
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4. Another modern device, developed to send out electromagneticwaves and to receive the ech-
oes when they return, is radar, since thespeed of electromagnetic waves is known, the time it
takes for an echoto return to the radar set can tell the operator how far away a plane is

from his set. Radar is given the credit for saving Great Britain duringWorld War 11, for it warned
of enemy planes. Thus James Maxwell hadmade discoveries that later protected his homeland.
Today with radio,television, radar, and communication with outer space making use of

these waves, it is easy to realize why James Maxwell is now consideredone of the great scientists

of all time.

Vocabulary

consequence CJICICTBUC

echo 9X0

length JUTHA

medium CpeaHHIA

radar PaaroIOKAIIMOHHBIN

realize MOHUMATh

scientist YYCHBIN

theory TEOPHSI

ultraviolet yAbTpaduOICTOBBI

warn HpenynpeKaaTh

light CBET

speed CKOPOCTh

electromagnetic AIIEKTPOMATHUTHBIIH

existence CYILIECTBOBAHHE

discovery OTKpBITHE

communication CBSI3b

wave motion BOJIHOBOE JIBU)KCHHE

the long infra-red rays JUTMHHBIE HH(PaKpacHbIE TydH
the short ultraviolet rays KOPOTKHUE YIIbTPAPHOICTOBBIC JTyYH
to range in length BapbUPOBATHCS IO JTUHE

to carrysounds through space MPOBOMUTH CKBO3b MPOCTPAHCTBO
because of electromagnetic rays 13-3a JIEKTPOMArHUTHBIX JIy4den
to give the credit for OTIaTh JAOJDKHOE

Bonpocs! n 3axanus:
1. ITpouture BTOpOI ab3all ¥ CKaXXUTe, KOMY IPUHAJICKUT JOKA3aTEIbCTBO CYLIECTBOBAHMS
AIIEKTPOMAarHUTHBIX BOJIH.
2. Pacckaxute 00 MHPPaKpacHBIX U yIbTPadUOIETOBBIX JIy4aX,UCIOIb3Ys CIEAYIOIINE CIIOBa U
crmoBocoueTanus: electromagneticwaves, theshortrays, thelongrays, todiscover, aninch,
tocarrysounds, as a consequence.
3. [IpoutuTte mocnenHuit ad3a1] TEKCTa U CKAXHUTE, KAKUM 00pa30MHaydHbIE OTKPBITHS JIK.
Makcgerna nomoriau BenukoOputanuu BOBpeMsi BTOPO MUPOBOI BOWHBI; 00paTUTE BHUMaHHE
Ha 3Ha4yeHus ciosa for.
4. ITpoutute BTOpO# ab3a1 U oOpaTHTe BHUMaHKe Ha (yHKIMKCIOBA provided B 00bsICHEHUN
CBOMCTB ynbTpanoIeTOBBIX U HH(PPAKPACHBIX JTyUeH.
5. IIpouTHTe TEKCT U CKaXKUTE, KaKKe pa3pabOTKU CTAIN BO3MOKHBIMH I1OCIIE HAYUYHBIX OTKPbI-
THH, caenadHbix Jx. MakcBeiom.
6. BeimumuTe U3 TeKCTa CyIIECTBUTEIbHBIE C ONPEIEIEHUSIMH,0THOCSAIINECS K OTKPBITHSM, C/1e-
naHHbIM 3a iepuox 1860—1870 rr./lx. Makcsemiom.
7. IIpouTHTE TEKCT U CKaXXUTE, K KAKMM Pa3padbOTKaM (COTIACHOTEKCTY) OTHOCATCS CIEIyIOIe
cioBocouetanus: dependent on, makinguseof, bymeansof, relatedto, tosendout, faraway.
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8. IIpouTHTE TEKCT U CKaXKUTE, KAKOE M300pETeHNE TOCITYKUIOMCTOUHUKOM U3ydeHust st JIx.
MakcBeita, HCIIONIB3YiTe B 0TBeTecIoBocoueTanus tidewave, heatwave, lightwave, soundwave,
seawave, wavemotion.
9. IlpouTHTe U MEpeBEIUTE TEKCT 2; pacCKakuTe 0 HasHaueHuu galvanic batteryu copper-
ironmachine. IlepeBeauren3anomMHuTECIEAyIOIKECTIOBarcIoBocoueTanus :discovery, applica-
tion, development, property, limitation, superconductor,convenience, programming;copper-iron
machine, electromagnetic machine, electrical- powerapplications, magnetic fields, dominant fac-
tor, power/ weight ratio, automaticwashing machine, method of producing mechanical power,
differentset of limits.

Tekcr 2
1. Before Faraday's discoveries the only usable source of electricitywas the galvanic battery, and
it made possible some practical applications,including the electric light and the electric tele-
graph. But thepractical supply of electricity on a large scale was only possible by thedevelop-
ment of electromagnetic machines, generators and transformers.
2. For the use of electricity to produce mechanical power where itis wanted, another electromag-
netic machine — the electric motor — stillremains the most effective method.
3. What made all this possible? It needed not only the discoveryand understanding of the basic
laws (by Faraday), but also the discoveryof materials with suitable properties. It is really very
fortunate that highmagnetic fields can be sustained in a material as cheap as iron. Without
iron, the whole economics of electromagnetic machines and of electrical-power applications
would be quite different.
4. The electromagnetic machine is still developing in other respects.Using iron, it is cheap to
produce the magnetic field, but an importantlimitation is imposed by saturation. This limit can be
overcomeby using superconductors at very low temperatures to carry very highcurrents and pro-
duce much stronger magnetic fields — without usingiron. This development opens up a new field
for machine designs andapplications, and it offers a different set of limits from those of the cop-
per-iron machine.
5. Nevertheless, the copper-iron machine is so simple and reliablethat it is likely to continue for a
very long time as the main method ofproducing mechanical power.
For many applications, the dominant factors are not efficiency andpower/weight ratiol but con-
venience and cleanliness, and with electricityone is really buying convenience rather than power.
It seems likelythat the main advances in domestic applications will be by developments
of control and programming to give even greater convenience, agood present example being the
automatic washing machine.
6. The electric motor is a superb machine to provide power, and itsapplications must expand for
that reason alone.

Ilpumeuanue
1 power/weight ratio — MOIIHOCTh Ha €AMHHUILY Beca (JIBUTaTENs)

10 HazoBute ocHOBHEIE IMPUYNHEBI UCIIOJIB30BaHU KEJIC3a B DJICKTPOTCXHUKE.

11. Pacckaxure o HEAOCTAaTKaX B UCIIOJIb30BAHUU KCJIC3a ITPU CO3AaHUHN electromagnetic
machine u ux npeojoieHny, ynotpedbure ciosalimit, overcome, superconductor, temperature,
current.

12. TIpouTHUTE MATHIN U IIECTOM a03aIlbl TEKCTA U CKAXKUTE, TOYEMY,IT0 BaIllleMy MHEHHIO, HMCIOT
HIMPOKOE IPUMEHEHUe copper-iron machines.

13. IIpouTuTe TEKCT emie pa3 U PacCKaXuTe 00 JIEKTPOMArHUTHBIXMEXaHU3MaX; YIOTPEOUTE B
OTBETE CIICIYIOIIUE CJIOBA U clioBocodeTanus: practicalsupply, toproduce, materialswithsuita-
bleproperties, fortunate,iron, quitedifferent, limitation, saturation, nevertheless; tocontinue

for a long time, convenience and cleanliness, the main advances,a superb machine.
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14. HaoCHOBaHUHUITPOYNUTAHHOTOPACCKAKUTEOPA3SBUTHHIICKTPHUESCKONMAIIINHBI, HCTIONIb3YsCII0-
BauBbIpakeHust 10 overcome, low,superconductors, temperature, stronger, to carry, high currents
uap.

15. BhICKa&)KUTECBOEMHEHUEOIIPEUMYIIIECTBAX MTHEIOCTATKAXAIEKTPOMArHUTHOMMAIIIUHBI, YIIO-
TpeOMTEBOTBETECIIOBAaUBBIpAKEHHS, JaHHbIeBCKOOKax (effective, reliable, iron, to make possi-
ble,magnetic fields, limitation, saturation, to produce).

16. Cool0muTeKpaTKOOTrIaBHBIX PaKTOPAXBIPUMEHEHUN OMAIITHUXAIEKTPHUECKUXITPHOOPOB,
UCIIONIB3YHTECI0OBAaNCIIOBOCOUETaHH S, TIpeaokeHHbICBCKOOKax (efficiency, rather than, main,
convenience,cleanliness, advantage, power/weight ratio).

IIpakTuyeckoe3ansitue Ne 7 — 8.

Tema 4. Generating an Electric Current: The History of Electrical Engineering.
Some Facts of the History of Electrical Engineering in Russia /
Hponcxomenne IJICKTPHYECKOI'0 TOKA: HCTOpHﬂ IJIEKTPOTEXHUKH.
Hexoropsbie pakThl U3 HCTOPHUH IJIEKTPOTEXHUKHU B Poccuu.

HEJIL: (1)OpMI/IpOBaHI/Ie Y CTYACHTOB KOMMYHI/IKaTI/IBHOI‘/'I KOMIICTCHIMU IJId OCYHICCTBJICHUSA
poeCCHOHAIBHON KOMMYHUKAITUH.
B pe3yabTaTe OCBOCHHUS TEMbI CTYICHT HOJIKCH:
3HATh: JICKCUKY TPO(HEeCCHOHALHOW HANPaBICHHOCTH; HOPMBI YIIOTPEOICHUS JICKCUKU aHTITH -
CKOTO sI3bIKa B MpodecCuoHAIbHOU c(epe; 0COOCHHOCTH TpaMMAaTHKH MTPO(EeCCHOHATBLHOTO aH-
TJIMACKOTO SI3BIKA;
YMETh: OCYHICCTBIIATDH HpO(i)eCCI/IOHaJ'IBHYIO KOMMYHUKAIIUIO B YCTHOP'I A IMHUCBMEHHON cbopMax
Ha aHTJIMHACKOM SA3BIKC; YUTATh WU NCPCBOAUTL CIICHUAILHYIO JIUTCPATYPY AJIA IMOIMMOJIHCHUA IIPO-
(dheccroHaNbHBIX 3HAHHM,
BJAJeTh:HAaBbIKaMU MPO(ECCUOHATBPHOrO OOIIEHHS Ha aAHIJIMHCKOM  SI3bIKE;CrIoco0amu
IIOIIOJIHEHU A HpO(I)eCCI/IOHaJ'ILHLIX 3HaHUH U3 OpUT'MHAJIBHBIX HCTOYHHUKOB Ha AHTJIMNCKOM SI3BIKE.
AKTYaJILHOCTb TeMbI: 00yCIIOBJIEHAa HEOOXOAMMOCThIO oBasieHus Y K-4.
Teoperuyeckasgyacrb:
1. The first method used in producing an electric current was chemical in nature. Credit for its
discovery is givenl to an Italian physician named Aloisio Galvani (1737-1798). One day while
engaged in dissecting a frog, Galvani noticed the leg muscles contract whenever a nearby electric
machine was in operation. Further investigation showed the same twitching effect2 to be ob-
tained 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.3 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.
2. 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 pro-
duced by (the action of dissimilar metals without the presence of animal tissue of any sort.
3. In the course of his experiments in 1800 he developed the first electric battery, a device known
as a voltaic pile.4 Although he tried anumber of different materials he found that the best results
were obtainedwhen he used silver and zink as the two metals. The pile consistedof a series of
small discs of these and of cardboard, the latter havingbeen soaked in a salt solution. Then he
piled the discs up one onanother in the order silver, zink, cardboard, and so forth, ending
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withzinc. By connecting wires to the top and bottom discs he was able to getcontinuous electric

currents which were of substantial size.

4. All the essentials of a modern electric cell or battery were presentin the voltaic pile. Develop-
ments since that time have been largelydirected toward making cells more convenient to use and
toward eliminatingvarious undesirable chemical reactions.

Ilpumeuanusn

1 Credit for its discovery is given — 4ecTberoOTKPBITUSIIPHHA/ -

JICKUT

2 twitching effect — addexrcokpameHuIMBIIIIY

3 animal tissue — xuBasTKaHb

4 a voltaic pile — BonbToBCTONO (rasibBaHHUECKasIOATAPEs)

Vocabulary
advance IPOJIBIKCHHE
attribute NpUYrHA
cause XUMHYECKast
chemical KOHTPAKT
contract MPEAMETHI TIEPBON HEOOX0IUMOCTH
essentials JIOKA3aTeIbCTBa
evidence 0J1aronpUATCTBOBATH
favour COeIUHEHUE
junction MallnHa
machine pelieHue
solution CBOMCTBO
property TUIIOTE3A
hypothesis JI0Ka3aTeabCTBa
evidence MYCKYIT
muscle

Bonpocs! u 3apanus:

1. IlpoutuTe M epeBeAUTE TEKCT; U3 MEPBOro ad3alla BHIMUILIUTECIOBA C OTPULIATEIbHBIMU IPH-
CTaBKaMU, OTHOCAIIMECS K OTKPBITHIO,COBEPIIEHHOMY A. ['anbBaHu.

2. VI3 ueTBepTOro ad3ama TeKCTa BHIMMUIINTE IPUYACTHUS, OTHOCSIINECS K HCTOPUH Pa3padOTKU
NEepPBOI1 AIEKTPUUECKO OaTapeu.

5. [Ipoutute nepBblit ab3all U CKaKUTE 00 OTHOLIEHUU [ anbBaHU KCBOEMY M300pPETEHHIO, KAKOe
SABJICHHE MPOUCXOIUIIO HA CAMOM JIeJIe BOBPEMS ONBITOB C JISTYIIKOM.

6. [IpouTHTE TEKCT M CKaXKUTE, KTO U3 JBYX JKCIIEPUMEHTATOpOB,A. ['anpBanu wim A. Boibr,
COBEPIIHII OTKPHITHE B 00JIACTH DIIEKTPUYECTBA, T. €. OTKPBLI MOCTOSIHHBIN TOK.

7. Pacckaxxuteopabote A. I'anpBanu, ucrons3ysiciosa physician,a frog, muscles, electric ma-
chine, metals, non-conductor, «galvanismy.

8. Pacckaxurte 00 skcriepumenTax A. Bonbra, rcronb3yst riiaronsiB Past Simple.

9. Haiinute mpumep KOHBEpCUU B OMMCAHUU PabOTHI Hall u3o0pereHuem A. Bonbra.

10. [TpouTHTE TEKCT eIlIe pa3 U pacCKaXKUTe 00 YCTPONCTBE MEPBOI JCKTPHUECKOM OaTapeH.
11. BeickaxuTe cBO€ MHEHHE 110 BOTIPOCY BaXKHOCTHU AJII HAYKHUIKCIIEPUMEHTOB, MPOBEIEHHBIX
A. l'anbBanm.

12. TlepeBenuTen3aiOMHUTECIICTYIONIIMECTIOBaNCIOBOCOUeTan s institution, chemistry, physics,
technical, journal, revolutionary, research,lighting, galvanoplastics, electrophony, magnetism,
exhibition;to belong to, to carry on, to consist of; scientific societies, scientificcorporation, tech-
nical society, electrical engineering, elaboration of scientificproblems, electrical measuring in-
struments, pictorial material onelectricity, honoured professor.

13. TlpouTHuTe ¥ MepeBenUTE TEKCT; B IEPBOM M BTOPOM ab3araxHaiauTe HHPOPMAIIHUIO O MOJI0-
JKEHUH JIe1 B POCCUMCKHX Hay4dHBIX oO1mmecTBax konma XX Beka.
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1. In the capital of Russia at the end of the second half of theXIXth century not only the higher
educational and research institutions carried on scientific work; .scientific societies were like-
wise engaged. Among them a special place is occupied by the Russian Society of Physics

and Chemistry, and the Russian Technical Society. The first was connected with the St. Peters-
burg University and the second was an independent scientific corporation. It was at this time that
the Sixth Department (Electrotechnical) of the Russian Technical Society was established

with its journal Electricity.

2. In the history of electrical engineering in Russia, the part played by the Sixth Department of
the Russian Technical Society is outstanding. In prerevolutionary Russia there were only a few
special scientific research institutions, especially of the applied type, and therefore Russian sci-
entific societies had to use their own money for the elaboration of scientific problems because
the funds that were allotted for scientific purposes were insignificant; they had to coordinate the
efforts of individual investigators and at the same time conduct a broad programme of spreading
scientific knowledge. In this respect, the activities of the Sixth Department are especially charac-
teristic.

3. During the very first year of its existence the Sixth Department organized an electrical exhibi-
tion in St. Petersburg.

4. The exhibition consisted of eight sections: telegraphy and telephony, electric lighting and elec-
tro-mechanics, electricity in the army and navy, galvanoplastics, electricity in education, electri-
cal measuring instruments, electrophony and, finally, literature and pictorial material on elec-
tricity. The works of such Russian inventors as Yablochkov, Lodygin, Rikhter, Ragozin and
Teplov were represented in all these sections.

5. The exhibition not only paid for itself but also brought in a considerable profit which formed
the main source for financing the first electrical journal.

6. The Sixth Department of the Russian Technical Society opened wide its doors to all interested
in the new technical field, it especially attracted the youth. A. Popov belonged to this group of
young people.

7. At the request of this Department O. Khvolson (1852-1934), an honoured professor of the St.
Petersburg University, delivered a series of public lectures entitled "Electricity and Magnetism".
Crowds of students from different schools in the capital and also already working in the field of
electricity came to Khvolson's lectures.

14. TIpoutuTe TpeTUil U YeTBEPTHINA ab3albl U CKAXXUTE, YTO Bbl Y3HAIH O BBICTABKE, OPraHNU30-
BanHou B Cankt-IlerepOypre.

15. Pacckaxute 0 pMHAHCOBOM IOJIOKEHUH HayYHO-TEXHIUYECKUX 00miecTB KoHIa XIX Beka.
16 HquTHTe TCKCT CIIC pa3 U CKAXUTE, B UCM BbIpaKajlaChb IMIPOCBCTUTCIILCKAA ACATCIbHOCTD
PYCCKOFO TEXHHUYCCKOI'O O6H_ICCTB8..

17. TlpoutuTe mocneaHUI ab3all TEKCTa U PACCKAXKUTE O MOIMYJISIPHOCTH AesTeNbHOCTH Pycckoro
TEXHHUYCCKOI'O O6I_I_ICCTB8..

18. IIpouTuTe TEKCT U CKAXKUTE, ITO KAKMM HAPaBJICHUSIM HAYKH, TEXHUKH, 00pa30BaHHS BEJIHChH
pa6OTLI HN3BCCTHBIMU pOCCHﬁCKHMI/I YYCHBIMU.

19. Pacckaxkute 00 ucropuu padots lllecroro nemaprameHnTa.

20. OnpenenuTe pa3HUILy B MOJOKEHUU Pycckoro pu3nueckoro 1 XMMUYECKOTro 00IIecTBa U
PyCCKOTO TeXHHYeCcKoro obmiecTBa B Poccun Ha konenr XIX B.

21. Beickaxxute cBoe MHeHue o poiu [llecroro nemapramenrta Pycckoro TexHudeckoro oore-
CTBa B Pa3BUTHHU DJICKTPOTEXHUKH 10 PEBOJIIOIINU B Poccun.

Pa3znen 2. TheMainElements
ofElectricCircuit / OcHoBHBI€ 3JIEeMEHTbI YJIEKTPHYECKOI Ienn

IIpakTnyeckoe 3ansiTue Ne 9 — 10.

Tema 5. Arithmetic Operations:
Addition and Subtraction. Multiplication and Division.
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Common and Decimal Fractions /
ApudpmerndyecKkue 1eiicTBUA:
CioskeHne 1 BLIYNTAHHE. YMHOKEHHE H JeJIeHHeE.
IIpocTbie U fecATUYHDBIE APOOH.

Heab: GpopmupoBanuey CTyI€HTOB KOMMYHUKAaTHBHOW KOMIIETCHIIUH JJIsI OCYIIECTBICHHUS TIPO-
(beccnoHaIbHON KOMMYHHKALIWH.

B pe3yJibTaTe 0CBOEHHSI TEMbI CTYEHT /I0JIKEH:

3HATh: JIEKCUKY NMPO(ecCHOHAIBHON HANPaBICHHOCTU;HOPMBI YIIOTPEOICHUS JTEKCUKH aHTIIUii-
CKOTO s3bIKa B IpodeccHoHaNbHON chepe;0CO0eHHOCTH TpaMMaTUKU po(ecCHOHAIBHOTO aH-
TJIMACKOTO SI3BIKA;

YMeTh: OCYLIECTBIATh MPO(ECCHOHANBHYI0O KOMMYHHKAIIMIO B YCTHOW M MHCBMEHHOU (opmax
Ha aHTJIMHCKOM SI3BIKE;YUTATh U MEPEBOJUTH CICHHUAIBHYIO JUTEPATypy sl MOMOJIHEHUS HPO-
(eccroHaTBHBIX 3HAHUH;

BJIaJeTh:HABBIKAMH TMPO(ECCHOHATLHOTO OOIICHUS Ha aHTJHMICKOM  SI3BIKE;CIIOCO0aMu
HOTIOJTHEHUSI NPO(ECCHOHATIBHBIX 3HAHUH U3 OPUTHHAIBHBIX UCTOYHHKOB HA aHTJIMICKOM SI3BIKE.
AKTYaJILHOCTb TeMbI: 00yCIIOBJIEHAa HEOOXOAMMOCTBIO oBiasieHust YK-4.

TeopeTu4yecKkaayacThb:
AdditionandSubtraction / Ciio:xeHuenBbIMUTAHNE

5+7=12 — five plus seven equals twelve

66 +13=79 — sixty-six plus thirteen is equal to seventy-nine
atb=c —aplusbisequaltoc

15-6=9 — fifteen minus six equals nine

81-33=48 — eighty-one minus thirty-three is equal to forty-eight
c-b=a —cminus b equals a

Multiplication and Division / YMHo:xkeHnue u aejieHue

Ix1=1 —once one is one

2x2=4 — twice two is four

3x3=9 — three times three equals nine

4x4=16 — four times four is equal to sixteen

12 % 10 = 120 - t\f[vvstle\ﬁymultiplied by ten (by) is equal to one hundred and
axb=ab

35:7=5 — thirty-five divided by seven equals five

1000:25=140 — one thousand divided by twenty-five is equal to forty
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d:b=c
Vocabulary

addition

subtraction

plus

minus

to add

to subtract

to equal

to be equal

multiplication

to multiply

multiplied by

once

twice

three times

four times

division

to divide

divided by

Bonpocbhimzaganus:

[o'difon]
[sob treek/n]
[plas]

[ ‘'mainas]
[eed]
[sob traekt]

['1:kwal]

[ maltipli ketfn]

[ 'maltiplar]

[wAns]

[twars]

[di'vi3n]

[d1'vaid]

CJIOKCHHC

BBIYMTAHHUC

IITIOC

MHHYC

CKJIaAbIBaTh, HpI/I6aBHHTB

BBIYUTATH

PaBHATHCS

OBITH pAaBHBIM
YMHOXXEHUE
YMHOXAaTh
YMHOXEHHOCHA

OJIMHpa3

ABaXXJibl, IBapasa

TpUpasa

4yeTbIpepasa

JACIICHUC

JACIINTDb

IeI€HHOeHa

1. a) Cover the right column and read the English words. Translate them into Russian and

check your translation.
b) Cover the left column and translate the Russian words back into English.

2. Solve these problems and read them:

99+ 77 =

61-50=

8-3=

47-18 =

315+ 145 =

859 - 600 =
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114 + 316 = 1,203 + 419 = 4,444 + 7,777 =

b+d= d-c= a-b=

3. Pair work. Think of six problems of your own. Put them down. Ask your groupmate to
solve them.

4. Solve these problems and read them:

10x7=__ 49:7=___ 13x3=__ 749:7=__
100 x100= 175:25= 618:6=__ 3550x5=_
B4x6=__ 12x12=_ 33:33=__ 10,660 :10=
bxc= n:ms= 1 xk= 1 x1=

5. Pair work. Think of five problems of your own. Put them down. Ask your groupmate to
solve them.
CommonandDecimalFractions / [IpocTblenaecI THYHBIEAPOOH

B npocThIX ApoOsAX YUCIUTENh BBIPAKACTCA KOJIMYECTBEHHBIM YHCIUTEILHBIM, a 3HAMEHA-
TEIb — MOPSIKOBBIM. Eciin unciuTens O0IIblile eAUHUIIbI, TO 3HAMEHATEIh HMEET OKOHYAHHE -S:
twofifths—odsee nameix. B cMemannoM 4uciie 1ej10e YUCIIO YUTAETCS KaK KOJUYECTBEHHEIE YKC-
JMTEIbHBIE, a Apo0b mpucoeanHseTcs mpu momoinu corosa and: fiveandtwofifths—names u odse
NAMBIX.

B nmecsatudHbIX Ipo0sSX «HYIIB» MPOM3HOCUTCS ZEr0 Wik O, 32 HUM CIIEAyeT CJIoBO Point
(mouxa) u 3atem apobw: o pointfive—nons yeavix u nsamo decsmoix. Mexmy 1ENbIM YUCIOM U
JECATHYHOMN IPOOBIO B aHTJIIMHCKOM SI3BIKE CTABUTCS TOYKA, a HE 3aIIsTast, Kak B PYCCKOM SI3bIKE.

6. Read and translate.
0 point seven

1 nought point seven
- —one half (a half) 0.7 gnp

2 zero point seven
é——one third (a third) 0.002 — zero point two zeros two
2 .

7——tw0 sevenths 1.1 — one point one

3 %——three and a half 5.36 — five point three six

5 %——five and a seventh 65.57 — sixty-five point five seven

6 ?——six and five sevenths
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7. Read these common and decimal fractions:

1/3

0.23

current
resistance
voltage

to suppose

law

Georg Simon Ohm

2/5

0.009

I'eoprCimonOm

5/8 71/2 95/8 15 8/9
10.01 205.35 79.31 0.0003
Ohm’s Law

[ 'karont] ANEKTPUUECKUN TOK
[T’ z1stons] COIIPOTUBIICHUE
[ 'voultids] BOJIBTAXK, HATIPSKCHHE
[so'pouz] MIPEIIoJIaraTh
[Io:] 3aKOH

The Formulation and Explanation of Ohm's Law

The law of the German teacher, George Ohm, is very
simple. It sounds:the strength of the current in the circuit is
directly proportional to the voltage and inversely proportional
to the resistance.Georg Ohm introduced this law experimen-
tally (empirically) in 1826. Naturally, the greater the re-
sistance of a part of the circuit, the less will be the current
strength. Accordingly, the higher the voltage, the greater the
current.

®opmyInpoBKanodbscHeHne3akoHaOMa

3akonHeMenkoroyuurensl eopraOmaodensnpoct. OH
[JIACUT: CHJIa TOKA Ha y4acTKe LENH NPSAMO MPONOPLHUOHAIBHO
HalpsDKEHHI0O M 00paTHO MPOIOPLMOHAIbHA COMPOTHBIIE-
Huto.I'eopr OM BbIBEJ 3TOT 3aKOH 3KCIIEPUMEHTAIBHO (IMIIU-
pudeckn) B 1826 rony. EcrecTtBeHHO, 4eM OOJIbIIE COMTPOTHB-
JIHME y4acTKa IeNH, TeM MeHblie Oyner cuia Toka. CooT-
BETCTBEHHO, 4eM OO0Jjbllle HamnpssKeHHEe, TeEM MU TOK Oyner
Oosble.

R= % Resistance equals voltage divided by current.

R

Current equals voltage divided by resistance.

V = IR Voltage equals current times resistance.
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V=1 Problem Solution
I =1amp Suppose that resistance equals one _V
— R= —
R=? volt and current equals one ampere. I
How much is the resistance?
V. 1 ohm
1amp
8. Solve the following problems and read them.
Model: — How much is 10 times 4?
— 10 times 4 equals 40.
1)7x7= 5)350 x2 = 9) 49:7 = 13) 20.2:2=
2)2.5x3= 6) 3.5 x10= 10) 75:25 = 14)75:5=
3) 10,050 x2 = 7) 2,000 x 5= 11) 3,500:35 = 15) 40.8:4 =
4)100 x 0.5 = 8)0.12 x2 = 12) 10.25:10 = 16) 15.5: 3=

9. Solve the following problems using the formulas of Ohm’s Law.

Model: — Current equals 5 amp; resistance equals 10 ohms. How much is the voltage?
— Voltage equals current times resistance. 5 x 10 =50 V

1)R = 80 ohms 2) R =10.25 ohms 3)V =50.05V
V=5V I =35amp | =120 amp
=7 V=7 R=7?

4)1 = 10,500 amp 5)V =20.05V 6) 1 =0.24 amp
V=2,000 V R =0.015 ohm R =1.36 ohms
R=7? =2 V=2

10. Pair work. Make up similar problems of your own. Ask your groupmate to solve them.
11. Read the following words. What are their prefixes, stems, suffixes? Translate the words
into Russian:

generate, inefficient, abnormally, underproduction, anticlockwise, counteraction, demagnet-
ize, superconductor, unequality, misunderstand, unequally, equality, interrelation, non-
conductor, input, simplify, waterless, irregularity, redden, enlargement, unreadable, south-
ward, clockwise, fully, noisy, typically, impossible, superconductor

12. Translate the following commands:

1. Learn the rule, please.

2. Use additional resistors, please.

3. Include the data into the common list.

4. Do not underestimate the advantages of the new resistors!
5. Do not use the instrument.

13. Learn the following commands:

1. Heat the magnet, please!

21



2. Switch off the power, will you?

3. Use the superconductor!

14. Translate into Russian in writing:

Energy is the capacity for doing work. The various forms of energy, interconvertible by
suitable means, include potential, kinetic, electrical, heat, chemical, nuclear, and radiant energy.
Interconversion between these forms of energy occurs only in the presence of matter.

In the absence of matter energy can only exist in the form of radiant energy.

IIpakTuyeckoe 3ansiTue Ne 11 — 12,

Tema 6.ElectricCircuit:
SeriesCircuit. ParallelCircuit /

aﬂeKTpI/I‘leCKaﬂ nenb: IlocaenoBareabHas nenb. Hapa.]].]]e.]]bl—[aﬂ enb.

Hean: GpopMupoBaHuey CTYIEHTOB KOMMYHHUKATHBHOW KOMIIE-
TEHLUH JUIA OCYILIECTBJICHUS NMPO(ECcCHOHATbHON KOMMYHHKa-
M.

B pe3yJbTaTe 0CBOEHHS TEMBI CTY/IEHT J0JI/KeH:

3HATh: JIEKCHUKY NPO(EeCcCHOHATBHON HampaBIeHHOCTH;HOPMBI
YIOTpeOJICHHS JIEKCUKH aHTJIMHACKOTO sI3bIKa B PO(ECCHOHANb-
HOM c(hepe;0COO0eHHOCTH TPaMMAaTHKH NMPO(eCcCHOHAIBHOTO aH-
TJIMICKOTO S3bIKA;

yMeTh: OCYIIECTBIATh MPO(PECCHOHANBHYI0 KOMMYHHKAIIUIO B
YCTHOW U MUCBMEHHOH (hopMax Ha aHTIMICKOM S3BIKE;YUTATh U
MEPEBO/IUTH CIECIUANBHYIO JINTEPATypy AJIS TOMOIHEHHS IPO-
(beccroHaIbHBIX 3HAHU;

BJa/leTh:HABBIKAMH  TPO(ECCHOHANBHOTO  OOIIEHUS  Ha
aHTJIMICKOM A3bIKE;CII0CO0aMU MIOTIOJTHEHUS
poeCCHOHATTPHBIX 3HAHUN W3 OPUTHHAIBHBIX UCTOYHHKOB Ha
AHIJIMHACKOM SI3BIKE.

AKTYaJIbHOCTH TeMbI: 00YyCJIOBJIEHa HEOOXOIUMOCTHIO OBIIA-
nenust YK-4.

Teopernyeckassyacrn:

Electric Circuit

This is a circuit. Its elements are a voltage source, a resistor and a conductor. The circuit consists

of a voltage source, a resistor and a conductor. A voltage source supplies current. A resistor reduces
current. A conductor connects the elements of the circuit.

Compare circuit a with circuit b. What is the difference between them? Current passes through

Vocabulary

circuit a while no current passes through circuit b. Circuit b has an open. No current through circuit b
results from an open. An open and a short are troubles in a circuit. A trouble in a circuit may result in
no current in it.

circuit ['sa:kit] Lelb, KOHTYP
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conductor [kon'dakta] MIPOBOIHUK

function [ fapk/n] Ha3HAvYeHUE
difference ['drfrans] pasHuiia

open 00pBIB

short KOPOTKOE 3aMbIKaHHE
trouble ['trabl] MOBPEKICHHE

no [nou] HUKAKOW, HUCKOJIEKO
to reduce [r1'dju:s] COKpaIiarh

to supply [sa'plai] cHabXaTh

to connect [ko'nekt] CBSI3BIBATH

to compare (with) [kom'pea] CpaBHUBATH (C)

to pass through ['pa:s'Oru:] IPOXOIUTH Yepe3
toresultin IPUBOJUTH K, UMETh PE3yIbTaTOM
toresultfrom CIIE/IOBATH, IPOUCTEKATD M3
branch [bra:nt/] OTBOJI

line JIAHUS

value ['velju:] BEJIMYMHA
voltagedrop MajIcHUe HATPSHKCHHSI
series [ 'stori:z] TOCIIEA0BATEIBHOE
parallel ['peralal] napajieIbHOe

main [mern] TJ1aBHBIA, OCHOBHOM
touse [ju:z] HCIIOh30BaTh

in order (to)

IUTSL TOTO YTOOBI

Bonpocbhimzaganus:

1. a) Cover the right column and read the English words. Translate them into Russian and
check your translation.
b) Cover the left column and translate the Russian words back into English.

2. Translate into Russian:
1. An open and a short are troubles in a circuit.
2. A trouble in a circuit results in no current in it.
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3. What does an open in a circuit result in?
4. What does a short in a circuit result in?
5. What does a trouble in a circuit result from?

3. Complete these sentences, using the correct variant:

1. Circuit a consists of a) resistors and conductors.
b) a voltage source and resistors.
c) a voltage source, a resistor and a conductor.

2. A voltage source a) conducts current.
b) reduces current.
c) supplies current.

3. A conductor a) connects the elements.
b) supplies voltage.
c) conducts current.

4. A resistor a) connects the elements.
b) supplies current.
c) reduces current.

5. No current results from a) an open.
b) a short.

4. Answer the following questions:

1. What elements does a circuit consist of?

2. What is the function of a voltage source?

3. What is the function of a conductor?

4. What is the function of a resistor?

5. When is there no current in a circuit?

6. What does an open or a short result in?

7. What does no current in a circuit result from?

5. Solve these problems:

1. How much is the current in the circuit if a 60-volt source is connected to a resistance of
1,600 ohms?

2. How much is the voltage in a circuit having a current equal to 25 amp, if a 25-ohm re-
sistance is connected to it?

3. A 70.35-ohm resistance is connected to the circuit. How much is the voltage if the current
equals 4.5 amp?

6. Pair work. Ask your groupmate to compare circuits a andb (see Fig. 1).

1. What do they have in common?

2. Which of the circuits has a trouble?
3. What does the trouble result from?
4. What does it result in?

7. Read and translate.
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Series Circuit and Parallel Circuit

Compare circuits a andb. Circuit a consists of a voltage source and two resistors. The resis-
tors are connected in series. Circuit a is a series circuit.

R
Ry Ry f ",
) ez DA | e |
e J I | e
I
a \l b % ‘L
+lg — +]ﬁ.__'—
1R} {9
R ¥
R B
o 00—
R
| 74
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Circuit b consists of a voltage source and two resistors. The resistors are connected in paral-
lel. Circuit b is a parallel circuit.

A parallel circuit has the main line and parallel branches.

In circuit b the value of voltage in Riequals the value of voltage in R,. The value of voltage
is the same in all the elements of a parallel circuit while the value of current is different. A paral-
lel circuit is used in order to have the same value of voltage.

In circuit a the value of current in R;equals the value of current in R,. The value of current is
the same in all the elements of a series circuit while the value of voltage isdifferent. A series cir-
cuit is used in order to have the same value of current.InRy,V1=IxR; is the voltage drop in R;.
InR; the voltage equals 7 x Ry; I x R; is the voltage drop in Ry. In circuit ¢ a trouble in one ele-
ment results in no current in the whole circuit. In circuit d a trouble in one branch results in no
current in that branch only, a trouble in the main line results in no current in the whole circuit.

8. Complete these sentences using the correct variant:

1. A parallel circuit has a) parallel branches only.
b) the main line and parallel branches.

2. A parallel circuit is used in order a) to have the same value of current in all the ele-

ments.
b) to have the same value of voltage in all the ele-
ments.
3. In a parallel circuit a trouble in a) results in no current in that branch only.
one branch b) results in no trouble in the whole circuit.
4. No current in a parallel circuit a) results from a trouble in one branch.

b) results from a trouble in the main line.
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5. The sum of IR voltage drops a) equals the value of voltage in the circuit.
b) is less than the smallest voltage drop.
c) is more than the value of voltage in the circuit.

9. Complete the sentences using while. Follow the model:
Model: Resistors connected in series have the same value of current... .
Resistors connected in series have the same value of current while resistorsconnected
in parallel have the same value of voltage.

1. Resistors connected in series have different values of voltage while ....
2. A trouble in one element of a series circuit results in no current in the whole circuitwhile

3. In order to have the same value of current in all the elements, a series circuit is used while
4. No current in a parallel circuit results from a trouble in the main linewhile....

10. Answer the following questions:

. What type of circuit has the main line and parallel branches?

. What type of circuit is used in order to have the same value of current in all the elements?
. What type of circuit is used in order to have the same value of voltage in all the elements?
. What does a trouble in the main line result in?

. What does a trouble in a branch result in?

. What does no current in a series circuit result from?

. How much does the sum of IR voltage drops equal?

. What is the difference between series and parallel circuits?

CONO OIS~ WN B

11. Pair work. Ask your groupmate to draw and describe a series-parallel circuit.

12. Form nouns by adding the suffixes -er, -or.

to work, to invent, to compose, to calculate, to operate, to act, to react, to emit, to transmit, to
use, to combine

13. Form adverbs from adjectives by adding the suffix -ly:

easy, reasonable, usual, special, physical, functional, real, regular, magnetical, different, logi-
cal, mathematical, subsequent, consequent

14. a) Choose the proper suffixes and add them to the stems.

stems: equal-, foil-, add-, differ-, success-, common-, resist-
suffixes:-ure, -ly, -ence, -ition, -ful, -less, -ance, -ness

b) Translate the new words.
15. Form adjectives. Choose the proper suffixes and add them to the stems.

stems: differ, advantage, metal, structure, resist, use, reason, control, base
suffixes:-ous, -ic, -less, -ful, -able, -ent, -ant
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16. Translate into Russian in writing:

. Oxygen combines directly with nearly all elements.

. Plastic materials are relatively new insulating materials.

. Polythene cables have numerous advantages.

. The importance of semiconductors for modem science cannot be underestimated.
. Semiconductors conduct electricity less efficiently than metals.

. The method proved to be efficient.

. What resistance materials are in common use today?

~NOoO oIk~ WN -

IIpakTuyeckoe 3ansaTue Ne 13 — 14,
Tema 7. Meters: Ammeter. Voltmeter. /
HN3mepuTenbHble NPUOOPLI: AMniepMmeTp. BoabT™meTp.

Heas: popmMupoBaHuey CTYACHTOB KOMMYHUKAaTUBHON KOMIIETEHIIMU JUIsS OCYLIECTBICHUS IPO-
(deccroHanbHOW KOMMYHUKAIIUH.

B pe3ysibTate 0CBOCHHSI TEMbI CTYEHT J0JIKEH:

3HATh: JIEKCUKY MPO(ECcCHOHATBHON HANPABICHHOCTH;HOPMBI yIIOTPEOICHNUS JEKCUKH aHTIUH-
CKOT0 si3blKa B Ipo¢ecCHOHAIBHON c(hepe;0CO0eHHOCTH IpaMMaTUKKM Mpo(ecCHOHANBbHOTO aH-
TJIMACKOTO SI3BIKA;

yMeTh: OCYLIECTBIATh NPO(ECCHOHANBHYI0 KOMMYHHMKALIMIO B YCTHOH M MUCbMEHHOW (hopmax
Ha aHTJIMHCKOM SI3BIKE;YUTATh U MEPEBOIUTH CICIHUAIBHYIO JUTEPATYPY VIS MOTOJIHEHHS MPO-
(beccroHaIbHBIX 3HAHUM;

BJIaJeTh:HABBIKAMH TMPO(ECCHOHATLHOTO OOMICHUS Ha aAHTJHMICKOM  SI3BIKE;CIIOCO0aMu
HOTIOJIHEHUSI TPO(ECCUOHATIBHBIX 3HaHUI U3 OPUTMHAIBHBIX HICTOUHUKOB HA aHTJIMMCKOM SI3BIKE.
AKTYaJILHOCTh TeMbI: 00yCIIOBJIEHAa HEOOXOAMMOCThIO OoBasieHus Y K-4.

TeopeTuyecKkasgsyacThb:

Meters

Among the most common meters used there are the ohmmeter, the amme-
ter and the voltmeter. The ohmmeter is used to measure the value of resistance.
It consists of a milliammeter calibrated to read in ohms, a battery and resistors.
The meter is connected in parallel and the circuit is not opened when its re-
sistance is measured. The readings on the scale show the measuredvalue.

The ammeter is used to measure the value of current. When the ammeter
is used the circuit should be opened at one point and the terminals of the meter
should be connected to it. One should take into consideration that the positive
terminal of the meter is connected to the positive terminal of the source; the
negative terminal — to the negative terminal of the source. The ammeter should
be connected in series. The readings on the scale show the measured value.
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Fig. 4

Vocabulary
meter [ 'mi:to] HU3MEPHUTEIbHBIN TPHOOP
battery [ 'beetori] Oarapes
scale [skeil] IIKaza
readings nokaszaHus Ha mkane(puoopa)
terminal [ 'to:minl] KJIeMMa
positive [ pozitiv] MIOJIOYKUTEIBHBIN
negative [ negotrv] OTpHULIATEIIbHBIN
to measure [ 'me3o] U3MEPAThH
to take into consideration IPUHUAMATh BO BHUMaHHE
in this way [wei] TaKUM IIyTeM, TAKUM 00pa3om
Bonpocbhimzaganus:

1. a) Cover the right column and read the English words. Translate them into Russian and
check your translation.
b) Cover the left column and translate the Russian words back into English.

2. Translate into Russian:

1. One should take into consideration the difference between these circuits.
2. One should take into consideration that the ammeter is connected to the circuit in series.
3. What should one take into consideration using the ohmmeter?

3. Complete the sentences using the correct variant:

1. The ammeter is a) a common meter.
b) an uncommon meter.

2. In order to measure the value of a) the ohmmeter is used,
current b) the voltmeter is used.
c) the ammeter is used.

3. A meter has a) positive terminals only.

b) negative terminals only.

C) positive and negative terminals.
4. When the ammeter is used a) the circuit should be opened.

b) the circuit should not be opened.
5. The ammeter should be connected  a) in series.
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b) in parallel.

6. One should take into consideration a) the positive terminal should be connected to the
that negative terminal.
b) the positive terminal should be connected to the
positive terminal of the source.

4. Complete these sentences using while. Follow the model.

Model: The ammeter is used to measure the value of current... .
The ammeter is used to measure the value of current while the ohmmeter is used to
measure the value of resistance.

1. The ohmmeter is used to measure the value of resistance
2. The ammeter is connected in series... .

3. When the ammeter is used to measure the value of current the circuit should be
opened... .

5. Pair work. Put these questions to your groupmate. Let him/her answer them.

1. What is the ammeter used for?

2. What is the voltmeter used for?

3. What is the ohmmeter used for?

4. What terminals does a meter have?

5. Should the measured circuit be opened when the voltmeter is used?
6. Should the measured circuit be opened when the ammeter is used?
7. In what way should the voltmeter be connected to the circuit?

8. In what way should the ammeter be connected to the circuit?

9. What is the difference between a voltmeter and an ammeter?

10. What common meters are used to measure the values in a circuit?

6. Solve the following problems:

1. Suppose the ammeter scale reads 1.9 amp, the voltmeter scale reads 2.4 V; how much is the
value of resistance in the measured circuit?

2. Suppose the ohmmeter scale reads 75 ohms, the voltmeter scale reads 220 V; how much is
the value of current in the measured circuit?

3. Suppose that you have a series circuit consisting of three resistors and a voltage source. Ry
= 0.18 ohm, R, = 1.15 ohms, R; = 2 ohms, | =10 amp. Find the voltage drop across each
resistor; find the value of voltage in the circuit. Suppose R; gets open. What does it result
in?

4. Two resistors are connected in series. R; = 7,000, R, = 2,200, | = 110 amp. Find the voltage

drop across each resistor. Suppose no current passes through the circuit, what does it result
from?

7. Read the text and find in it the answers to the questions that follow it.
Wattmeter

A wattmeter is used to measure the value of power. It is connected to the circuit directly. A
wattmeter consists of coils: two fixed coils and a coil which moves in the magnetic field pro-
duced by the fixed coils. Wire used for the coils must have a high resistance; the fixed coils are
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in series with the load, the moving coil is connected across the line in series with a resistance.
When a wattmeter is used, the readings on its scale show the value of power being used.

e What is the wattmeter used for?

e What does it consist of?

¢ Inwhat way are the elements connected?
e What do the readings on the scale show?

8. Read the text and find in it the answers to the questions that follow it.

Voltmeter

One of the important things that an engineer should take into consideration is «how much»?
How much current is this circuit carrying? What is the value of voltage in the circuit? What is
the value of resistance? In fact, to measure the current and the voltage is not difficult at all. One
should connect an ammeter or a voltmeter to the circuit and read off the amperes and the volts.

Common ammeters for d.c. measurements are the ammeters of the magneto-electric system.
In an ammeter of this type an armature coil rotates between the poles of a permanent magnet; but
the coil turns only through a small angle. The greater the current in the coil, the greater the force,
and, therefore, the greater the angle of rotation of the armature. The deflection is measured by
means of a pointer connected to the armature and the scale of the meter reads directly in am-
peres.

When the currents to be measured are very small, one should use a galvanometer. Some gal-
vanometers detect and measure currents as small as 10™**of an ampere per 1 mm of the scale.

A voltmeter is a device to be used for measuring the potential difference between any two
points in a circuit. A voltmeter has armatures that move when an electric current is sent through
their coils. The deflection, like that of an ammeter, is proportional to the current flowing through
the armature coil.

A voltmeter must have a very high resistance since it passes only very small currents which
will not disturb the rest of the circuit. An ammeter, on the other hand, must have a low re-
sistance, since all the current must pass through it. In actual use the ammeter is placed in series
with the circuit, while the voltmeter is placed in parallel with that part of the circuit where the
voltage is to be measured.

In addition to instruments for measuring current and voltage, there are also devices for
measuring electric power and energy.

e \What is the above article about?
e What is a voltmeter used for?

9. Choose the correct form:

1. The aluminium plant is a (consumer, consumption) of the (local, locally) generated electric
power.

. The (new, newly) built shops are (importance, important) for the future of the power plant.

3. Nuclear energy is energy released during a nuclear (reactor, reaction) as a result of (converti-
ble, conversion) of mass into energy.

. Uranium is a (comparison, comparable, comparatively) rare element.

. The most (importance, important) problems in (atom, atomic) power (generator, generation)
are connected with the reactor. Reactor (technologist, technology) is still in (progressive, pro-
gress). The light-water reactor types seem most (usefulness, usefully, useful).

N

(2l

10. Look up the meanings of these words in a dictionary, if necessary. How are they trans-
lated in the sentences below? Mind the word order.
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a) place, iron, lift, house, light, heat, use, form, change, wire

. The conductor wires are placed high up.

. Electromagnets lift iron weights.

. The plastic box houses the conducting and the insulating elements of the apparatus.
. The house is lighted and heated by solar energy.

. The light went out. Light the candle, please.

. After the metal was heated it changed its colour to a red heat.

. Numerous changes are taking place in the uses of atomic energy.

. Electric power is used universally.

. The newly made invention has a great number of uses.

10. The wire and the source form a circuit.

O©CoOoO~NOoO ol WwWwN -

b) balance, amount, water, fuel, control, measure, cause, increase

1. The fuel-and-energy balance is important for industry.

2. Conductivity increases with heating.

3. The machine should be re-fuelled.

4. The amount of power used in the world in a year amounts to 12,000 million tons of
equivalent fuel.

5. Water barriers are crossed by submarine cables.

6. The instrument is foot-controlled by a pedal.

7. Force and motion go together; one is a cause, the other, a result.

8. An electromotive force causes the electrons to move.

9. Control of the apparatus is placed on the panel.

10. The volt is a measure of electromotive force.

IIpakTnyeckoe3ansitue Ne 15 - 16.
Tema 8.Passive Circuit Elements: Resistors. Rheostat /
IIaccuBHBIE 2JIeMEHTBI dJIeKTpUYecko nenu: Pesucropsl. Peocrar.

Heab: popmMupoBaHuey CTyJeHTOB KOMMYHUKATUBHOW KOMIIETEHIIMU JIJIsl OCYIIECTBICHUS MPO-
(deccroHanbHOW KOMMYHUKAIIUH.

B pe3yabTare 0CBOCHUS TeMBbI CTYIEHT J0JI7KEH:

3HATH: JIEKCUKY MPpOo(dheCcCUOHaTbHON HANPaBICHHOCTU;HOPMBI YIIOTPEOIEHUS JTEKCUKU aHTIIMI-
CKOTO f3bIKa B MpOQecCHOHANBbHON c(hepe;0cO00eHHOCTH TpaMMaTHKU MpodeccroHalbHOTO aH-
TJIMACKOTO SI3BIKA;

yMeTb: OCYIIECTBISTh MPOPECCHOHATHHYI0O KOMMYHHUKAIIUIO B YCTHOM U MUCBMEHHOU (popmax
Ha aHTJIMICKOM SI3BIKE;YUTATh M TIEPEBOJIUTH CICIHAIBHYIO JTUTEPATYPy MJIsl MOMOJHEHUS TIPO-
dbeccroHaNbHBIX 3HAHU;,

BJIa/IeTh:HABBIKAMH  MPO(PECCHOHATIBHOTO  OOIIEHUSI Ha AaHTJIMACKOM  SI3BIKE;CrIoco0amMu
MIOTIOTHEHUS TTPO(hecCHOHANBHBIX 3HAHWN U3 OPUTHHAILHBIX ICTOYHUKOB Ha aHTITUHCKOM SI3bIKE.
AKTYaJILHOCTh TeMbI: 00yCIIOBJIEHAa HEOOXOAMMOCThIO OBasieHus Y K-4.

TeopeTuyeckasasyacThb:
Resistors
A resistor is one of the most common elements of any circuit. Resistors are used:
1. to reduce the value of current in the circuit;
2. to produce IR voltage drop and in this way to change the value of the voltage.
When current is passing through a resistor its temperature rises high. The higher the value of
current the higher is the temperature of a resistor. Each resistor has a maximum temperature to
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which it may be heated without a trouble. If the temperature rises higher the resistor gets open
and opens the circuit.

Resistors are rated in watts. The watt is the rate at which electric energy is supplied when a
current of one ampere is passing at a potential difference of one volt. A resistor is rated as a 1-W
resistor if its resistance equals 1,000,000 ohms and its current-carrying capacity equals
1/1,000,000 amp,since
P =Ex I=1R xI = I’R where P — power is given in watts, R — resistance is given in ohms and | —
current is given in amperes.

If a resistor has a resistance of only 2 ohms but its current-carrying capacity equals 2,000
amp, it is rated as a 8,000,000-W resistor.

Some resistors have a constant value — these are fixed resistors, the value of other resistors
may be varied — these are variable resistors.

Vocabulary
capacity [ko'paestti] €MKOCTb
power [ 'paus] MOIIIHOCTh
heat TEIJIOTa, HarPeB
rate CKOpOCTb, CTEIICHb
to produce [pro’'dju:s] IIPOU3BONTH
to change [tfend3] MEHSTB(Cs1)
to vary [ 'veorr] BapbUPOBATH(Csl)
low [lou] HU3KUH
high [har] BBICOKHIA
fixed [fikst] MTOCTOSTHHBIH
any (30.) Mmoo
variable [ 'veariobl] nepeMeHHBIN

gyem (OoutbIiie) ... TeM
the (more) ... the (more) (Gompie)
Bonpoceimzaganus:
1.a) Cover the right column and read the English words. Translate them into Russian and
check your translation.
b) Cover the left column and translate theRussian words back into English.

2. Read the words and put down their Russian equivalents:

[ tempratf9] temperature
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[ 'enad3i] energy

[wot] watt
[ 'konstont] constant
[pou'tenfal] potential

3. Translate into Russian using uem ... mem.

1. The more one studies nature, the better one knows its laws.

2. The longer one learns, the more one knows.

3. The higher the atmosphere, the less is its pressure.

4. The heavier the object, the more work one has to do in order to lift it.

5. The greater the number of free electrons in any metal, the higher is its conductivity.

4. Translate into Russian. Mind no.

1. There is no energy in this machine.

2. No charges move through an open circuit.

3. No material is a perfect conductor of electricity.
4. No electric machinery is used without protection.
5. No special material is needed in this case

5. Complete the sentences using the correct variant:

1. A resistor is used a) to measure the resistance.
b) to reduce the current.
c) to change the resistance.
d) to produce IR voltage drop.

2. When current passes through a resistor a) its temperature drops.
b) its temperature rises.

3. Resistors are rated a) in ohms.
b) in volts.
C) in watts.
4. Power is given a) in amperes.
b) in watts.
5. Fixed resistors have a) a constant value.

b) a variable value.

6. The value of a variable resistor a) is fixed.
b) is varied.

7. A two-ohm resistor rated as a 8,000,000- a) has a current-carrying capacity equal to
W resistor 2,000 amp.
b) has a current-carrying capacity equal to
200 amp.
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8. The higher the value of current, a) the lower is the temperature of a resistor.
b) the higher is the temperature of a resistor.

6. Complete the sentences using while.

1. The value of a fixed resistor is constant ... .

2. Current-carrying capacity is given in amperes... .

3. The lower the value of current, the lower is the temperature of a resistor... .
4. An electric source produces energy ... .

7. Pair work. Put these questions to your groupmate and let him/her answer them.

1. What is a resistor used for?

2. When does the temperature of a resistor rise?

3. What element is used to change the value of voltage?

4. How are resistors rated?

5. What types of resistors do you know?

6. When does a resistor get open?

7. What does an open resistor result in?

8. What is the difference between a fixed resistor and a variable resistor?
9. How much is the current-carrying capacity of a two-ohm resistor?

10. What resistors have a variable value?

8. Solve the problem:

What is the maximum current for a resistor having a 5-watt capacity and a resistance of
20,000 ohms?

9. Pair work. Think of three similar problems of your own. Ask your groupmate to solve
them.

10. Read the text and find in it the answers to the questions that follow it.
Rheostat

A rheostat is a resistor whose resistance value may be varied. Thus, a rheostat is a variable
resistor.

It is used to change the resistance of circuits, and in this way to vary the value of current.

A rheostat consists of a coil and a switch. Take into consideration that wire used for the coil
must have a very high resistance. When a rheostat is used its terminals are connected in series
with the load. The switch is used to change the length of the wire through which the measured
current passes. The resistance may be changed to any value from zero to maximum.

The longer the rheostat wire used in the circuit, the greater is the resistance.

What type of resistor is a rheostat?

What is a rheostat used for?

In what way does a rheostat vary the value of current?
What elements does a rheostat consist of?

In what way are the terminals connected with the load?
What is the function of the switch?
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11. Translate the sentences in writing. Mind one. Follow the model.

Model:

Nuclear energy is one of the forms of energy. SInepuas sueprus — ogHa u3 hopm sHepruu (3Ha-
Yyenue ONE— ...0/IUH U3 ...).

The old turbine was a water turbine and the new one is a steam turbine. Crapas TypOuna Oblia
BOJIHOW TypOWHOM, a HOBas — napoBast TypOUHa (3Hauenue ONE— 3aMEHUTEIh paHee YIIOMSIHYTO-
IO CYLECTBUTEIBHOIO).

One should control the chain reaction. Ciaexyer KOHTPOIHPOBATH HECIHYIO PEAKIHIO (3HAUEHUE
ONe— HeoNpeAeTICHHO-TTMYHOE TIOJIeXKAIIee).

1. The second sputnik was launched about a month after the first one.
2. There are many insulating materials from which one may choose.

3. Some substances are efficient conductors, others, poor ones.

4. One uses special devices to measure current, voltage, and resistance.
5. The new method proved to be much more efficient than the old one.
6. One knows that these installations do not operate on nuclear power.
7. One must choose only one of those variants.

12. Translate these negative sentences into Russian. What is the difference between the
English constructions and the Russian ones?

. No charges can move in an open circuit.

. Nothing less than a map of the Universe is planned by the research.

. No special equipment is necessary to carry out the experiment.

. A current which does not change its polarity is called a direct current.

. A dry battery is a type of a small battery containing no free liquid.

. The efficiency of a machine can never be greater than unity; it is often given as a per-

centage.

7. A fast reactor is a reactor in which little or no moderator is used and in which, therefore,
the nuclear fissions are caused by fast neutrons.

8. Electrically safe locations are those where conditions causing extremely high danger of
electric shock do not exist.

9. No electric device has only advantages. All of them have also disadvantages.

OWbhwMNE

IpakTnyeckoe3ansitue Ne 17 — 18.
Tema 9. Electronic Components: Electric Cells. Capacitors/
JJIEKTPOHHBbIE KOMIIOHEHTBI: DJIeKTpHYecKHe d1eMeHThl. Konaencaropsl.

Heab: popmMupoBanuey CTyJ€HTOB KOMMYHUKAaTUBHOW KOMIIETEHIIMH ISl OCYIIECTBICHUS MPO-
(beccnoHaIbHON KOMMYHUKALINH.

B pesyibTare 0CBOCHUSI TEMBbI CTYACHT J0JI7KEH:

3HATh: JIEKCUKY NMPO(HeCcCHOHANIBHOW HANPaBICHHOCTH;HOPMBI YIOTPEOICHUS JIEKCUKH aHTIIHIi-
CKOTO f3bIKa B MpodeccuoHaNbHON c(hepe;0c00eHHOCTH TpaMMaTHKU NMPo(ecCHOHaIbHOTO aH-
TJIMHACKOTO S3bIKA;

yMeThb: OCYLIECTBIISITh MPOPECCHOHATbHYI0O KOMMYHHUKALIMIO B YCTHOM M NMUChbMEHHOU (popmax
Ha aHTJIMUCKOM SA3BIKC;UUTATh U NCPCBOAUTL CIICHUAJIBHYIO JIMTCPATYPY MJIA IMOIIOJIHCHUA IIPO-
(dheccroHaNbHBIX 3HAHHM;
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BJIaJIeTh:HAaBbIKAMU TMPO(ECCHOHAILHOTO OOIICHUST HAa AHIVIMHCKOM  SI3BIKE;CIIOCO0AMU
TIOTIOJTHEHHS TPO(ECCUOHATIBHBIX 3HAHUH U3 OPUTHHAIBHBIX HCTOYHUKOB HA aHTJIMHCKOM SI3BIKE.
AKTYaJIbHOCTDh Te€MbI: 00YCIIOBIIEHAa HEOOXOAMMOCTHIO oBiaeHus Y K-4.

TeopeaneCRaﬂqaCTL:

Electric Cells

An electric cell is used to produce and supply
electric energy. It consists of an electrolyte and two
electrodes. Electrodes are used as terminals, they con-
nect the cell to the circuit — current passes through the
terminals and the bulb lights.

Cells can be connected in series, in parallel and in
series-parallel. In order to increase the current capacity [ e AN
cells should be connected in parallel. In order to in-
crease the voltage output cells should be connected in
series. In case a battery has a large current capacity Fig 5.
and a large voltage output, its cells are connected in
series-parallel.

When cells are connected in series the positive terminal of one cell is connected to the nega-
tive terminal of the second cell, the positive terminal of the second cell — to the negative terminal
of the third ... and so on.

When cells are connected in parallel their negative terminals are connected together and
their positive terminals are also connected.

3
i

l‘* l*ﬂ}l{: [

In case a cell has a trouble it stops operating or operates badly. This cell should be substitut-
ed by another one.

Vocabulary
cell [sel] JJIEMEHT
output [ autput] €MKOCTb, MOIITHOCTH
bulb [balb] AJIEKTPHYECKAs JIaMIIa
to light [lart] 3@)KUTaTh, OCBEIATH
to increase [ kri:s] YBEJIMUYUBATH(Cs1), BO3pacTarh
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to substitute
... and so on
capacitor
insulator
frequency
distance
advantage
disadvantage
plate

part

to apply

to move

to prevent
reason
forthisreason

besides

provided that

[ko paesita]

[ 'msjulerta]
['fri:kwonsi]
['distons]

[od ' va:ntid3]

[pa:t]
[o'pla1]

[mu:v]

Bonpocbhimzaganus:

3aMCHATH

n TaKgaJice

KOHJICHCATOP

U30JISITOP

qacTtoTa

paccTosiHue

IPEUMYIIECTBO

HEOO0CTAaTOK

aHo/ (J1aMIIbI)

qaCTb

npuiaaraTtb, IPpUMCHATDH

JBUTaTh(Cs)

MpeA0TBpAIATh

MIpUYMHA

IIO3TOUINIPUYNHE

KPOMETOT0

IMPpUYyCIOBUHUYTO

1.a) Cover the right column and read the English words. Translate them into Russian and

check your translation.

b) Cover the left column and translate theRussian words back into English.

2. Read the words and put down their Russian equivalents:

[1'lektroud] electrode
[1'lektrolart] electrolyte
[sta:t] start
['oparert] to operate
['arsolert] to isolate
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3. Translate into Russian and put down the Russian equivalents. Then translate the Rus-
sian equivalents back into English (orally).

a. current capacity

resistor tem perature

voltage output

current value

b.to start supplying energy

to stop operating

to start lightening

to stop lightening the bulbs

c. to operate well

to operate badly

to increase the voltage output

to substitute the resistor

4. Read and translate into Russian. Mind one:

1. The element has a trouble. It operates badly. It should be substituted by a new one.
2. The element with a trouble was substituted with a new one and the cell started operating.
5. Complete the sentences using the correct variant:

1. A cell is used a) to increase the voltage output.
b) to reduce the current capacity.
c) to supply electric energy.

2. The terminals of a cell are a) to conduct current.
used b) to increase voltage.
C) to connect the battery to a circuit.

3. When cells are connected in  a) all the positive terminals are connected together.
series b) all the negative terminals are connected together.
c) the positive terminal of one cell is connected to the
negative terminal of the second.
4. Cells are connected in series  a) to increase the current capacity.
in order b) to increase the voltage output.
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5. In order to increase the cur- a) cells are connected in series,
rent capacity b) cells are connected in parallel.

6. Answer the following questions:

. What is a cell used for?

. What does a cell consist of?

. What is the function of the terminals?

. In what way are cells connected in order to increase the voltage output?

. In what way are cells connected in order to increase the current capacity?
. In what way are the terminals of series cells connected?

. In what case does a cell stop operating?

. What should be done in case it stops operating?

CONO Ol A~ WN P

7. Solve these problems:

1. Suppose that you have four electric cells. The current capacity of each cell equals 1.5 amp,
the voltage output equals 2 V.

a) Connect the cells in series. In what way should it be done?
b) Connect the battery to a circuit whose resistance value equals15 ohms. What is the value of
current in the circuit?

2. Suppose that you have three cells of the same value.

a) Connect them in parallel. In what way should it be done?
b) Connect the second battery to the same circuit: what will it result in?

Suppose that one of the cells stops operating. What should be done in this case?

8. Read the text and find in it the answers to the questions that follow it.

An electric cell supplies electric energy provided its electrodes are of different materials. In
case the electrodes are of the same material they become charged but there is no difference of
potential across the terminals. Iron and zinc plates are commonly used for producing negative
electrodes since these materials produce a high charge. Carbon is commonly used to produce
positive electrodes.

The voltage output of cells in use nowadays is from 1 to 2 V. The value of the output de-
pends only on the materials used for the electrodes. Besides, it depends on the electrolyte of a
cell. It does not depend on the size of a cell and its construction, while the current capacity of a
cell depends on the size of the electrodes. The larger the size of the electrodes, the more current
capacity they can supply. When the size of the electrodes is increased the current capacity also
increases while the voltage output does not increase. Such is the relation between the size of the
electrodes and the current capacity.

What element is described in the text?

In what case does a cell supply energy?

What materials are commonly used for producing negative electrodes?

Explain why iron and zinc are used.

What is the voltage output of cells in use nowadays?

What does the value of the output depend on?

What is the relation between the size of the electrodes and the current capacity?
Give the title to the text.
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9. Read and translate:
Capacitors

A capacitor is one of the main elements of a circuit. It is used to store electric energy. A ca-
pacitor stores electric energy provided that a voltage source is applied to it.

The main parts of a capacitor are metal plates and insulators. The function of insulators is to
isolate the metal plates and in this way to prevent a short.

In the diagram one can see two common types of capacitors in use nowadays: a fixed ca-
pacitor and a variable one. The plates of a fixed capacitor cannot be moved; for this reason its
capacity does not change. The plates of a variable capacitor move; its capacity changes. The
greater the distance between the plates, the less is the capacity of a capacitor. Variable capacitors
are commonly used by radiomen; their function is to vary the frequency in the circuit. Fixed ca-
pacitors are used in telephone and radio work.

S

Fig. 8 Fig. 9

Fixed capacitors have insulators produced of paper, ceramics and other materials; variable
capacitors have air insulators. Paper capacitors are commonly used in radio and electronics; their
advantage is their high capacity: it may be higher than 1,000 picofarad.

Besides, electrolyte capacitors are highly in use. They also have a very high capacity: it var-
ies from 0.5 to 2,000 microfarad. Their disadvantage is that they change their capacity when the
temperature changes. They can operate without a change only at temperatures not lower than -
40° C.

Common troubles in capacitors are an open and a short. A capacitor stops operating and
does not store energy in case it has a trouble. A capacitor with a trouble should be substituted by
a new one.

10. Translate into Russian and write down the Russian equivalents. Then translate the
Russian variants back into English (orally).

a. paper insulators

air insulators

electrolyte capacitors

advantages of electrolyte capacitors

disadvantages of air insulators
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b. cells under test
capacitors in common use nowadays
radio sets under test

PC in common use nowadays

. a radioman
radio work
radio parts

telephone and radio work

11. Translate into Russian. Mind provided that.

1. A circuit operates well provided that it does not have any trouble.
2. The bulb lights provided that the circuit is connected to the cell.
3. A cell supplies energy provided that its electrodes are of different materials.

12. Complete these sentences using the correct variant:

1. A capacitor is used

2. The main parts of a capacitor are

3. The function of insulators is

4. The capacity of a capacitor depends on

5. The capacity of a fixed capacitor

6. The plates of a variable capacitor

7. In order to charge a capacitor a voltage

source is applied

a) to supply voltage.

b) to increase the voltage output.

C) to store energy.

a) insulators only.

b) metal plates only.

c) metal plates and insulators between them.

a) to store energy.

b) to isolate the metal plates.

c) to prevent a short between the metal
plates.

a) the size of the plates.
b) the distance between the plates.
c) the material of the insulators.

a) is constant.
b) is varied.

a) can be moved.
b) cannot be moved.

a) to the metal plates.
b) to the insulators.
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8. The greater the distance between the a) the greater is the capacity of a capacitor.
plates, b) the less is the capacity.

10. Electrolyte capacitors have a) a very low capacity.
b) a very high capacity.

11. In case a capacitor has a trouble a) it operates.
b) it stops operating.

13. Complete these sentences using while.

1. The plates of a fixed capacitor cannot be moved to vary the capacity ....

2. The capacity of a variable capacitor is varied... .

3. Electrolyte capacitors change their capacity when the temperature changes... .
4. The less the distance between the plates, the greater is the capacity... .
5.When a capacitor has no trouble it stores energy... .

14. Pair work. Put these questions to your groupmate and ask him/her to answer them.

1. What is a capacitor used for?

2.What are the main parts of a capacitor?

3.What is the function of insulators?

4.What does the capacity of a capacitor depend on?

5.What is the difference between a fixed capacitor and a variable one?

6.What should be done in order to change a capacitor?

7.What is the relation between the value of capacity and the distance of plates?
8.What type of insulators have variable capacitors?

9.What should be done in case a capacitor has a trouble?

15. Solve these problems:

Draw a diagram of a circuit consisting of two resistors and two capacitors connected in
parallel. A battery of four cells is applied to the circuit. Two ammeters are used: one is connected
to the main line, the other — to a parallel branch. What is the function of each element? In what
way can one increase the value of resistance in the circuit?

Suppose one of the branches stops operating. What does it result from?

16. Read the text and find in it the answers to the questions that follow it.

The capacity of a capacitor is measured in farads. A capacitor has a capacity of one farad
when a charge of one coulomb increases the potential between its plates by one volt.

The capacity depends on four things:

first, the higher the voltage used to charge the capacitor the more energy it will store;

second, the larger the size of plates and the greater their number the more energy will be
stored;

third, the closer are the positive and negative plates the greater is the charge;

fourth, some insulators store greater charge than others.

¢ What does the capacity of a capacitor depend on?
e Give the title to the text.

17. State the tense forms of the following verbs.
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Model: link — Present Indefinite (active voice)
does not link — Present Indefinite (negative form)

Is circulating, have not moved, transmits, emitted, did not emit, has burnt, will not operate,
act

IpakTuyeckoe3ansitue Ne 19 — 20
Tema 10. Current: Types of Current. Coupling /
JuiekTpruecknii Tok: Tunsl Toka. Mydra

Heas: hopMupoBaHuey CTYACHTOB KOMMYHHKATHBHON KOMIIETEHIIMU JUIS OCYLIECTBICHUS TIPO-
(deccnoHaIbHONH KOMMYHHKAIIWH.

B pe3yJsibTaTe 0CBOEHHUSI TeMbI CTY/I€HT JI0JI2KEH::

3HATh: JICKCUKY NMPO(ECCUOHANTBHON HANPaBICHHOCTH;HOPMBI YIIOTPEOICHUS JICKCUKHA aAHTJIH -
CKOTO SI3bIKa B Mpo(ecCHOHATBHON c(hepe;0COO0CHHOCTH IpaMMaTHKH MPOo(ecCHOHANBHOTO aH-
TJIMACKOTO S13bIKA;

yMeTh: OCYIIECTBIATh MPO(PECCHOHATBHYI0 KOMMYHHKAIIMIO B YCTHOH M MHCbMEHHOH (hopmax
Ha aHTJIMHCKOM SI3BIKE;YMTaTh M MEPEBOJUTH CICIUAIBHYIO JTUTEPATypPy VIS MOTOJHEHUS MPO-
(dbeccuoHaNbHBIX 3HAHU;

BJIAJIeTh:HABBIKAMH MPO(ECCHOHAILHOTO OOIICHUST Ha AHIJIMICKOM  SI3BIKE;CIIOCO0aMu
TIOIIOJIHCHU A HpO(l)eCCI/IOHaJH)HI)IX 3HAaHUHU U3 OpUIrHaJIbHBIX UCTOYHHWKOB Ha AHTJINICKOM SI3EIKE.
AKTYaJIbHOCTD TeMbI: 00YyCJIOBIIeHAa HEOOXOAUMOCTHIO oBiageHus Y K-4.

TeopeTnyeckasg4acTh:
Types of Current

Current is a flow of electricity through a circuit. Let us consider two main types of current:
direct and alternating. A direct current (d.c.) flows through a conducting circuit in one direction
only. It flows provided a direct voltage source is applied to the circuit.

An alternating current (a.c.) is a current that changes its direction of flow through a circuit. It
flows provided an alternating voltage source is applied to the circuit. Alternating current flows in
cycles. The number of cycles per second is called the frequency of the current. In a 60-cycle al-
ternating current circuit the current flows in one direction 60 times and in the other direction 60
times per second.

It is easy to transform a.c. power from one voltage to another by a transformer. Transform-
ers are also used to step down the voltage at the receiving point of the line to the low values that
are necessary for use.

When necessary a.c. can be changed into d.c. but this is seldom necessary.

Vocabulary

alternating [ o:lta'nertm] nepeMeHHbBIN
direct npsSMOi
direction HarpaBJICHUE
flow [flou] TEUEHHE
necessary [ nesrsari] HEO0OXOIUMBII
to consider paccMmarpuBaTh
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use [ju:s] HCTIOIb30BaHUE

inductance HWHAYKTUBHOCTh

coil [korl] KaTyIlIKa

size [saiz] pasmep

unit [ junit] eIMHULIA

fast [fa:st] OBICTpBIi

mutual [ 'mju:tfual] B3aMMHBI

to induce [m'dju:s] VHyKTUPOBATh

to provide [pro'vaid] obecreynThb

totouch [tAtf] KacaThCsl

tobring IPUHOCHTH, TOJIHOCHTH

thatis TO €CTh

definite ['definit] OIpeICTICHHBIN
Bonpocbhimzaganus:

1.a) Cover the right column and read the English words. Translate them into Russian and
check your translation.
b) Cover the left column and translate theRussian words back into English.

2. Read the words and write down their Russian equivalents:

['sarkl] cycle

[tarp] type

[ps 'sekond] per second

3. Put down the Russian for:

one time direct voltage source

five times alternating voltage source

sixty times direction of flow

4. Complete the sentences using the correct variant:
1. D.c. is a current that a) changes its direction of flow.
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b) flows in one direction.

2. A.c. flows provided a) a direct voltage source is applied.
b) an alternating voltage source is applied.

3. In an alternating current circuit a) current flows in one direction 60 times per se-
cond.
b) current flows in one direction 60 times and in the
other direction 60 times per second.

4. A.c. a) can be changed into d.c.
b) cannot be changed into d.c.

5. Complete these sentences using while.

1. An alternating current changes its direction of flow ... .
2. A direct current flows provided a direct voltage source is applied ... .

6. Answer the following questions:

. What is current?

. What types of current do you know?

. When does a direct current flow?

. What type of current is called an alternating current?

. What type of current is called a direct current?

. What is called the frequency of current?

. What device is used to transform a.c. power from one voltage to another?
. Is it often necessary to change a.c. into d.c.?

coONO OlTA~ WN -

7. Read about frequency, answer the question that follows.
Frequency

The number of cycles per second is the frequency of an alternating current. There are two
frequencies: the standard for Europe is 50 cycles per second while the standard for the USA is 60
cycles per second. A standard frequency has a great advantage since different systems can be
interconnected.

¢ What is the advantage of a standard frequency?

8. Read and translate:
Inductance and Mutual Inductance

Any conductor has some definite value of inductance. The inductance of a conductor shows
how well it can provide induced voltage.

Elements of a circuit with a definite value of inductance are coils of wire called inductors.
The inductance of a coil depends upon its size and material. The greater the number of turns of a
coil, the higher is its inductance. An iron core also increases the value of inductance. Coils of
this type are used for low-frequency currents while coils with an air core are used for high-
frequency currents.
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Two coils A and B are brought close together and a
source of varying current is applied to coil A. If a meas-
uring device is connected across the terminals of coil B it
will be found that a voltage is induced in this coil though
the two coils do not touch. The secondary voltage, that is
the voltage in coil B, is called induced voltage and ener-
gy from one coil to the other transfers by induction. The
coil across which the current is applied is called the pri-
mary; that in which voltage is induced is called the sec-
ondary. The primary and the secondary coils have mu-
tual inductance. Mutual inductance is measured in the
same units as inductance, that is in henries.

Thus, when a rate of change of one ampere per second in the primary coil will produce one
volt in the secondary coil, the two coils have one henry of mutual inductance.

It should be taken into consideration that induction by a varying current results from the
change in current not in the current value. The faster the current changes, the higher the in-
duced voltage.

9. Translate into Russian and put down the Russian equivalents. Then translate them back
into English (orally).

a. definite value

primary coil

wire coil

mutual inductance

varying current

one ampere per second

b.1. Coils of wire are called inductors.

2. Two coils are brought close together.

3. A source of current is applied to one of the coils.

4. Mutual inductance is measured in henries.

10. Which of the words are nouns and which are verbs?
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resistor, resist, resistance; induce, induction, inductor, inductance;conductor, conduct, con-

ductance; compute, computer

11. Complete the sentences using the correct variant:

1. Any conductor has

2. Any conductor can provide

3. Elements with a definite value
of inductance

4. The inductance of a coil de-
pends upon

5. An iron core
6. The value of mutual inductance
is measured

7. Induction by a varying current

8. The faster the current changes,

a) some definite value of resistance.
b) some definite value of inductance.

a) electric power.
b) induced voltage.

a) are called inductors.
b) are called coils.
c) are called sources.

a) its size.

b) its core.

c) its material.

d) its number of turns.

a) increases the value of inductance.
b) decreases the value of inductance.

a) in watts.
b) in henries.

a) results from the change in current.
b) results from the change in the current value.

a) the lower is the induced voltage.
b) the higher is the induced voltage.

12. Complete these sentences using while.

1. An air core decreases the value of inductance... .
2. An iron core is used for low-frequency currents ... .
3. The coil in which voltage is induced is called the secondary... .

13. Answer the following questions:

O©oOoO~NOoO ol WN -

. What is the unit of resistance?

. What value of inductance do conductors have?

. What is the function of inductors?

. What are elements with a definite value of inductance called?

. What does the inductance of a coil depend upon?

. How does the inductance of a coil depend upon the material of its core?

. In what units is the value of mutual inductance measured?

. What does induction by a varying current result from?

. What is the relation between the current changes and the value of induced voltage?

10. What is the unit of potential difference?
11. For what type of current is an air core used?
12. What is the relation between the number of turns of a coil and its inductance value?
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14. Pair work. Tell your groupmate about mutual inductance. Let him/her put the ques-

tions of Exercise 13 to you and answer them.

15. Give negative answers to the following questions. Follow the model.

Model: Will the circuit be powered by the DC supply? No, it will not.
The circuit will not be powered by the DC supply. It will be powered by the

AC supply.

1. Is the energy industry decreasing its activity?
2. Do nuclear power stations produce smoke?

3. Does the radioactive pollution from a reactor have only one form?

4. Is the result of pollution measurable by weight and volume?

16. In the following examples the verb to be has different meanings. What are they?

1. These stations can be linked up into a network.

2. It is advisable to link up these stations into a single network.
3. These stations are to be linked up into a single network.

4. Will the stations be linked up into a single network?

5. They are linking up the stations into a network.

When circuits are indirect-inductively coupled energy is transferred from one circuit to an-
other using electromagnetic field of the inductance through which a varying current is flowing.
The coupling device is a transformer. It is not in series with the elements of the circuit, therefore
the coupling is indirect. The transformer consists of two windings: the primary and the second-
ary. The primary circuit is connected to the voltage source, the secondary — to the load circuit.

The coupling may be tight and loose. In case the coils of the coupling element are close to-
gether, the coupling is tight. In case the coils are separated the coupling is loose. In the loose
coupling the mutual inductance is small compared with the self-inductance.

Vocabulary

device [d1'vais]
field [fi:1d]
loose [lu:s]

tight [tart]
self-inductance

to couple [ 'kapl]

to separate [ seporert]
to transfer [treens'fo:]

npudop

oJie

CBOOOIHBIN, HEXKECTKUH
IIOTHBIN
CaAaMOWH/TYKITUS
COEIMHATh, CIETUISTh
OTJIETATE

MEPEHOCUTH
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therefore ['0eafo:]

filter [filts]
bypass [ 'barpa:s]
choke [t/ouk]
high-pass [ 'harpa:s]
low-pass [lou'pa:s]
to oppose [o'pouz]

on the other hand
choke coil

bypass coil
bypass condenser
high-pass filter
low-pass filter
opposing coils

opposed current

MO3TOMY

bunbTp

IIyHT

Jpoccenb
BBICOKOIIPOXOJHOM
HU3KOIIPOXOAHOU
OKa3bIBaTh COIIPOTUBIICHHUE
C APYroil CTOPOHBI
JpoccenbHas KaTyIiKa
IIYHTOBAs KaTyIlIKa
HIYHTUPYIOIIMNA KOHIEHCa-
TOp

(GUIbTp BEPXHUX YACTOT
(GUIBTP HU3KHUX YACTOT
MIPOTUBOICUCTBYIOIIHE BUT-

K1
MPOTUBOTOK

17. a) Cover the right column and read the English words. Translate them into Russian and

check your translation.

b) Cover the left column and translate the Russian words back into English.

18. Put down the words with the opposite meaning and translate them into Russian.

Model:inconstant — constant

incompetent —

incorrect—

indirect—

indefinite—

inactive —

inconsistent —

unable —

inability —

19. Put down Russian equivalents of these word combinations. Then translate them back

into English.
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loose coupling—

tight coupling—

transformer coupling—

electromagnetic fields—

20. Complete the sentences using the correct variant:

1. The circuit connected to the voltage
source is called

2. The circuit receiving its energy through
a coupling is

3. The function of a coupling element is

4. When the coupling is tight

5. When the coils are close together

6. The circuits are indirectly coupled when

21. Complete these sentences using while.

a) the secondary circuit.
b) the primary circuit.

a) the primary circuit.
b) the secondary circuit.

a) to separate the circuits.
b) to transfer energy.
C) to prevent a short between the circuits.

a) the coils are separated.
b) the coils are close together.

a) the coupling is loose.
b) the coupling is tight.

a) the coupling element is common to both
circuits and is in series with their other el-
ements.

b) the coupling element is not common to the
circuits and is not in series with their other
elements.

1. The circuit receiving energy is the secondary circuit... .
2. The coupling is loose when the coils are separated... .
3. When the coupling element is not common to the circuits and not in series with their ele-

ments, the circuits are indirectly coupled ..

22. Read and translate:

0L s
[}

fy D0—

NAAN

Filters

This filter is used to separate direct current from alternat-
ing current. It consists ofa capacitor and a choke coil. Direct
currentcannot flow through the capacitor since itsinsulators
oppose the flow of direct current. Therefore, it flows through

the chokecoil. Its windings easily pass direct currentthrough

Fig. 13

them. Alternating current, on theother hand, passes through the

capacitor,since it cannot easily pass through the choke coil. In
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this way the directand the alternating currents are separated.

I.A high-pass filter is used to pass high frequencies and to prevent the flow of low frequen-
cies. It consists of a condenser and an inductance coil. The condenser passes currents of high
frequencies and opposes the flow of low frequency currents. Low frequencies must be returned
to the source and the inductance coil is used for a bypass.

I1.A low-pass filter is used to pass low frequencies and to prevent the flow of high frequen-
cies. It consists of an inductance coil and a condenser. The inductance coil passes low frequen-
cies and opposes the flow of high frequencies. To return the high frequencies back to the source,
a condenser is used for a bypass. Its capacity opposes the flow of low frequencies through it.

23. Complete the sentences using the correct variant

1. A filter is used in order

2. A filter consists of

3. Direct current easily passes

4. Alternating current easily passes

5. A low-pass filter is used

6. In a low-pass filter

7. In a high-pass filter

a) to separate d.c. from a.c.

b) to transfer energy from the primary to the
secondary.

c) to separate low frequencies from high fre-
quencies.

a) a resistor and a transformer.
b) a choke coil and a capacitor.
c) an inductance coil and a capacitor.

a) through a choke coil.
b) through a capacitor.

a) through a capacitor.
b) through a choke coil.

a) to pass high frequencies and to prevent the

flow of low frequencies.
b) to pass low frequencies and to prevent the
flow of high frequencies.

a) a capacitor is used as a bypass.
b) an inductance coil is used as a bypass.

a) an inductance coil is used as a bypass.
b) a capacitor is used as a bypass.

24.Complete these sentences using on the other hand. Follow the model.

Model: Direct current passes through the choke coil of a filter; alternating current, on the oth-
er hand, passes through the capacitor.

1.A low-pass filter is used to pass low frequencies... .

2.In a high-pass filter an inductance coil is used as a bypass... .
3.A high-pass filter is used to prevent the flow of low frequencies
4.Alternating current passes through a capacitor... .

25. Answer the following questions:
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1.What is a filter used for?

2.What does a filter consist of?

3.What is the function of a low-pass filter?

4.What is the function of a high-pass filter?

5.What is the difference between a low-pass filter and a high-pass filter?
6.What elements are used as a bypass?

7.What is the function of a choke coil?

8.What is the function of an inductance coil?

26. Draw schemes of a choke input filter and a capacity input filter. Describe the schemes
and the function of the filters.

27. Read the text and answer the question that follows it.

Choke Input Filter and Capacity Input Filter

rectify ['rektrfar] BBITIPSIMHUTD

eliminate [1'limmert] YCTPaHUTh

A choke input filter and a capacity input filter are used in rectifiers. Filters of this kind are
connected to rectifiers in order to eliminate pulsations produced in rectified current.
1) Choke input filter is a low-pass filter. A choke coil is in series with the rectifier output.
2) Capacity input filter is a high-pass filter. A capacitor is connected directly across or in
parallel with the rectifier output.
e What is the difference between a choke input filter and a capacity input filter?

28. Think of questions about the following sentences:

1. The first central electric power station was installed in 1882.

When ?

What station ?

2. Radioactive wastes damage man and his generation.

Who(m) ?

What wastes ?

3. The use of water power and wind power began more than 2,000 years ago.

The use of what kind of power ?

When ?
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4. The cooling water is drawn from a source and passed through the condenser.

What kind of water ?
What from?
What through?

29. Complete the sentences using the required prepositions: according to, because of,
through, of, at, for, by, during, in, in case of, into:

1. The power transmitted ... a wire is the product ... the voltage times the amperage. ... re-
sistive losses, it is desirable to transmit power ... low amperage and high voltage. ...
doublingthe voltage, the capability ... a given circuit can be quadrupled.

2. Devices are classed ... the operation they are intended... .

3. This type ... aerial is useful and popular ... its small size.

4. ... a faulty device its readings are not to be relied ... .

3. Coal and oil contain sulfur ... concentrations ... a few percent.

6. As these fuels are burned, the sulfur is converted ... sulfur-dioxide gas. ... the operation
... a plant, the sulfur-dioxide and other products are discharged ... the air stacks, some ...
which are about 303 metres high.

30. Complete the sentences using the required conjunctions (both ... and, than, until, since,
provided, before).

1. Some devices work equally well ... on direct ... alternating current.

2. The set 1s used in regions without electricity ... it operates without a battery.

3. One should turn the knob ... a click is heard.

4. ... one flies to other planets one should collect as much information as possible about
them.

3. Glass becomes a conductor ... it is heated to a red hot.

6. A small current is cheaper ... great because the wires need not be so thick.

IIpakTnuyeckoe3ansitue Ne 21 — 22,

Tema 11. Components of Electric Circuits:
Electromagnetic Relay. Electron Tubes /
KoMnoHeHTBI/IEKTPUYeCKHUXIIeNeii . DJIeKTPOMarHuTHoepeJie.
JJIeKTPOHHBbIE JIAMIIBI.

Heab: popmMupoBanuey CTyJ€HTOB KOMMYHUKAaTUBHOW KOMIIETEHIIMU ISl OCYIIECTBICHUS TPO-
beccnoHaIbHONM KOMMYHUKALINH.

B pesyibTare 0CBOCHUSI TEMBbI CTYICHT J0JI7KEH:

3HATh: JIEKCUKY NMPO(hecCHOHAIBHON HANPaBICHHOCTU;HOPMBI YIOTPEOIEeHUs JIEKCUKU aHTJIHIi-
CKOTO f3bIKa B MpodeccuoHaNbHON chepe;0c0O0eHHOCTH TpaMMaTHKU NMPOo(ecCHOHabHOTO aH-
TJIMHACKOTO S3bIKA;

yMeThb: OCYLIECTBIISITh MPOPECCHOHATbHYI0O KOMMYHHUKALIMIO B YCTHOM U NMUChbMEHHOU (popmax
Ha aHTJIMUCKOM SA3BIKC;UUTATh U NCPCBOJUTL CIICHUAJIBHYIO JIUTCPATYPY HJIA MOIOJIHCHHUA TTPO-
(dheccroHaNbHBIX 3HAHHM;
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BJIaJIeTh:HAaBbIKAMU TMPO(ECCHOHAILHOTO OOIICHUST HAa AHIVIMHCKOM  SI3BIKE;CIIOCO0AMU
MOTIOJIHEHUSI TPO(GEeCCHOHATBHBIX 3HAHUHN M3 OPUTHHATBHBIX HCTOYHUKOB Ha AHTIIMHACKOM SI3bIKE.
AKTYaJIbHOCTDh Te€MbI: 00YCIIOBIIEHA HEOOXOAMMOCTHIO oBiafeHus Y K-4.

TGOPGTI/I‘{GCKaﬂ‘{aCTL .
Components of Electric Circuits

The main components of any circuit are devices that produce and utilize electric energy.
They are: 1. power sources, 2. utilizing loads, 3. connecting conductors.

The most common power sources are electric generators and primary cells. Electric genera-
tors convert chemical energy into electric energy.

Loads include electric heaters, electric motors, incandescent lamps, etc. Motors convert elec-
tric energy into mechanical, incandescent lamps and heaters convert electric energy into light
and heat. Utilizing devices or loads convert electric energy into thermal, mechanical or chemical
energy.

Electric power is delivered from power sources to loads by electric wires. According to their
material, wires can be aluminium, copper, steel, etc.

Besides, electric circuits use different types of switches, protection devices (relays and fus-
es), and meters (ammeters, voltmeters, wattmeters, etc.).

Vocabulary

incandescence [ mkeen desns] HakKaJjl, HaKaJIMBaHUE
incandescent lamp [ mkaen'desntlemp] JaMI1a HaKaJIuBaHHsI
copper MeTTb

steel CTajb

to convert [kon'va:t] peoOpa3oBbIBAThH
to deliver [di'liva] [TATaTh, T0aBaTh
according to [o'ko:dmta] COTJIACHO

etc. = et cetera [ et setoro] U TaK janee
efficiency [1'fifonsi] oTaaua, 3 (HeKTUBHOCTh
ignorance HEe3HAHHE, HEBEJICHHE
dependence 3aBHUCHUMOCTh

cost CTOMMOCTD

loss noTtepst

length JUIMHA

to ignore HE MPUHUMATh BO BHUMaHUE
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to depend (on) 3aBHCETH (OT)

to exceed [1k 'si:d] MPEBBINIATH

long JUTMHHBIH

exceedingly Ype3BbIYAITHO, OUYCHb

per cent IPOLEHT
Bonpocbiuzaxanus:

1. a) Cover the right column and read the English words. Translate them into Russian and
check your translation.
b) Cover the left column and translate the Russian words back into English.

2. Translate into Russian:
a. convertible values, protected power source, various fuses, variable resistors, chemical cells

b.cells delivering electric power
generator converting mechanical energy
circuits utilizing common fuses

c. Primary cells deliver electric power.
Different kinds of energy can be converted into electric energy.
Protection devices are utilized in any circuit.

3. Complete the sentences using the correct variant:

1. The main components of electric circuits  a) loads and wires.
are b) power sources, load and wires.

2. Power sources are used a) to produce electric energy.
b) to deliver it to the loads.

3. Electric conductors are used a) to connect the circuit elements.
b) to deliver electric power.

4. Protection devices are utilized a) in some circuits.
b) in any circuit.

5. A switch is utilized a) in some circuits.
b) in any circuit.

4. Answer these questions:

1. What are the main components of an electric circuit?
2. What is the function of an electric source?

3. What is the function of a load?

4. What is the function of wire conductors?

5. What other devices are utilized in a circuit?
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5. Say a few words about your electrical engineering laboratory. Say what power sources
and what loads are utilized there. Have a talk with your groupmate about their types
and their operation.

6. Read and translate:

Electric Lines and Their Efficiency

Wires are used to deliver electric power and to interconnect different components of electri-
cal installations. Conductors used for electric wiring are commonly produced of copper and alu-
minium. Aluminium is widely used nowadays due to its low cost. Copper is also widely used in
electrical engineering but its cost is much higher.

Wires connecting the components of various installations may be insulated. They may also
be used without insulation. Since in short lengths of wire power loss is exceedingly low one can
ignore it. In long wires (longer than 10 m), power loss cannot be ignored since it is rather high.
Power loss in a line should not exceed a definite value. If this value is exceeded the line becomes
inefficient.

One should know that the efficiency of a line is not constant — it may change. The value of
the line efficiency depends on the load: the greater the load the lower is the line efficiency. At
voltage losses of 2 to 5 per cent the efficiency of a line is 98-95 per cent. Protecting devices, fus-
es and relays are used to protect the circuit against overcurrents and short-circuits.

7. Put down the nouns corresponding to these verbs. Follow the model.

Model: to act — action

to ignore— to produce—
to depend— to use—
to cost— to lose—

8. Translate into Russian:

a.line efficiency

voltage loss

power station

b.interdependent values

interconnected sources

changing power efficiency

c. exceedingly high power losses

d. One can ignore these exceedingly low power losses.
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One should take into consideration the
interdependence of these values.

One should not ignore the high cost of these installations.

9. Complete the sentences using the correct variant:

1. Aluminium is used due to its a) high cost.
b) low cost and high efficiency.

2. Cross-section of different conductors a) varies.
b) is the same.

3. Power loss can be ignored a) in short wires.
b) in long wires.

5. Electric lines nowadays are a) efficient.
b) inefficient.
6. Installations are protected a) by switches.
b) by fuses.

10. Complete these sentences using while.

1. The cost of aluminium is comparatively low while... .
2. In a short length of wire power loss is extremely low while... .
3. The greater the load the lower is the efficiency of the line ... .

11. Answer these questions:

1. Why is aluminium widely used nowadays?

2. Is its cost very low or comparatively low?

3. What is the cross-section of copper conductors?
4. May one ignore power loss in short wire? Why?
5. What does the efficiency of a line depend on?
6. What are fuses used for?

7. When does a line become inefficient?

12. Think of three questions about this extract and put them to your groupmate.
consumer—mnorpedurens, relation—orHomenne

When electric energy is produced at the power station, it is to be transmitted over elec-
tric wires to the consumer. Wire conductors offer resistance to the current flow; the longer
the wire, the greater is its resistance to the current flow. Accordingly, the higher the offered
resistance, the greater are the heating losses in the wire.
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13. Choose the correct form:

. One can (reduce, be reduced) heat losses in a transmission line.

. Heat losses should (reduce, be reduced) constantly and effectively.

. The output of machinery is steadily being (increasing, increased).

. Man has been constantly (increasing, increased) the output of machinery.

. The main principles of energy production has (being, been) known to science for a long
time.

. The energy industry (undergoes, is undergoing) considerable development.

7. Development of nuclear power plants for civil use (began, has began) in the mid-1950s.

O~ wWwN PR
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14. Copy the sentences below and underline participles. Say what forms of participles
are used. Translate the examples into Russian in writing.

BanrnuiickoMsa3bIKeUMEETCANATh(POPMIPUIACTHSA .

Active Passive
Participle | using being used
Participle Il — used
Perfect Participle having used having been used

1. The energy lost in the capacitor appears in the form of heat being generated in the
dielectric.

. The problem being discussed is of no great importance for practice.

. The generators constructed at the plant have no commutators.

. The code widely used is called Morse code.

. While passing through the conductor, resistance results in the production of heat.

. Having been insulated with polythene, the line was tested under unfavourable condi-
tions.

. Having made a number of tests, the researcher got some useful results.

. Having been tested under different conditions, the motors were put to use.

. When being rubbed, some substances produce electric charges.

10. Decelerating trains and descending elevators use negative, or braking, torque.

11. In what way is the transmitter controlled in an amplitude-modulated system?

OO, WN
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Electromagnetic Relay

Electromagnetic devices called relays are widely used in various branches of industry.

The main parts of a relay are an electromagnet, a spring and an armature. When a current
starts flowing in the electromagnet winding, the armature moves and the spring closes the con-
tacts. The primary circuit of a relay is its electromagnet circuit and the secondary circuit is the
one closed by the contacts.

When there is no current in the relay’s primary circuit, the spring pulls the armature and the
contacts open.
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Fig. 18 shows how a relay is used to control the work of an electric motor. The relay is
placed close to the motor which is connected to its secondary circuit. The armature closes the
contacts of the secondary circuit, and the motor starts operating; it will stop when the relay

opens.

Without a relay, conductors with a large cross-section would have to be brought to the mo-
tor. This would be very uneconomical. The current in a relay is tens and even thousands of times
smaller than that used to power the motor. Therefore, the connecting wires can have small cross-

sections.

Control switch

\

D o - o o .- o

il S

of relays.

Vocabulary

spring
cross-section

to close
close to
to move
to switch on
to switch off

various

fuse

link

fault
faulty
equipment
installation

toprotect

'+ Primary circuit

Secondary
clreuit

Fig. 18

In many systems the relay primary circuit operates automatically. Every evening and morn-
ing street lights are switched on and off from the main control panel by means of a great number

[klouz]

[ 'klousto]

[ 'veartos]

[fju:z]

[lmk]

[fo:1t]

[1'kwipmont]
[ msta'lerfn]

[pra tekt]

[pyxxuHa

HOTIEPEYHOE CeYCHUE
3aMbIKaTh, 3aKPLIBATH

0J13KO K (0T)

]IBI/IFaTI)Cﬂ), MPUBOJAUTH B ABUKCHUEC
BKJIFOYAaThb

BBIKJIIOYATh

pa3nuYHbIN, pa3HOOOpa3HbII

TUTaBKUI IPEOXpaHUTENb
3BEHO, CBS3b

ne(eKT, HEMCIIPaBHOCTb
HEUCIIPaBHbIN
obopynoBaHue

ycTaHoBKa; pl. coopyxeHus

3aIUIIATh, TPEIOXPAHITH
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toutilize
toequip
to serve
to melt

up to

Bonpocbhimzaganus:

[ ju:tilaiz]

[1'kwip]

UCII0JIb30BaTh
000pya0BaTh, CHapsKaTh
CILY)KHTb

IJIaBUTh

BIIJIOTBH JO

15. a) Cover the right column and read the English words. Translate them into Russian and

check your translation.

b) Cover the left column and translate the Russian words back into English.

16. Read the words and put down their Russian equivalents. Then translate them back into

English (orally).
[rr'ler]
[1,lektrou’ maegnit]
[‘a:mat/fs]
[ 'konteaekt]
['sistim]
[ o:to' maetik]

['peenl]

relay
electromagnet
armature
contact
system
automatic

panel

17. Change the adjectives into adverbs by adding -ly. Put down their Russian equivalents.

Model: automatic — automatically

wide —
economical —
unprogressive —
unnecessary —

uneconomical —

18. Put down the Russian for:
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a. to start flowing

to start moving

to start operating

to start powering the motor

b. various branches of industry

small cross-section

relay’s primary circuit

19. Complete the sentences using the correct variant:

1. The main parts of a relay are a) an electromagnet, a capacitor, and a
spring.
b) an electromagnet, an armature, and a
spring.
2. When current starts flowing a) the spring opens the contacts.

b) the spring closes the contacts.

3. The spring pulls the armature a) when there is current in the primary cir-
cuit.
b) when there is no current in the primary
circuit.
4. The wires connecting the panel with the a) have a large cross-section.
relay b) have a small cross-section.
5. Street lights are switched on and off a) by means of relays.

b) by means of electric motors.

20. Complete these sentences using while.

1. The primary circuit of a relay is its electromagnetic circuit ... .

2. When there is no current in the relay’s primary circuit the contacts open... .
3. Without a relay conductors with a large cross-section should be used... .

4. Every evening street lights are switched on... .

21. Answer the following questions:

1. What are the main parts of a relay?

2. How is a relay put into operation?

3. When does the spring pull the armature?

4. What wires connect the panel with the relay?

5. By what means are street lights switched on and off?
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22. Pair work. a) Match the questions and the answers, b) Ask the questions and let your
groupmate answer them.

1. In what position does die switch have high a) Switches are used to open and close the

(low) resistance? circuits.
2. What are die functions of the switch? b) Closed is the on-position; open is the off-
3. In what position is the switch open? position.

Closed? c) The switch is connected in series with the
4. In what way is the switch connected to the load.

circuit? d) In the on-position the closed switch has a

very low resistance, which results in maxi-
mum current in the load with zero voltage
loss across the switch. When the switch is off
it has a very high resistance and no current
flows through the circuit.

23. Read and translate:
Fuses

Fuses are widely used nowadays as protection devices. They are utilized in various circuits,
electrical equipment and installations. Fuses serve to protect them against overcurrents and short-
circuits.

There are different types of fuses in use nowadays. Of them, quartz-sand fuses serve for
voltages up to 500 volts; fuses of this kind are produced with current ratings of 15 to 60 amp and
of 100 to 350 amp.

Fuses are commonly used in low-voltage industrial installations rated up to 1,000 V.

Fuse protection is based on a very simple principle: in case of a short-circuit or overcurrent,
when the maximum value of current has been exceeded, the fusible link of a fuse is heated to its
melting point. This opens the circuit and disconnects the circuit from the power source. In case
of a fault, one should replace the faulty fusible element by a new one.

Fuses are used both in direct current (d.c.) and alternating current (a.c.) circuits.

24. Read the words and put down their Russian equivalents. Then translate them back into
English (orally).

quartz [kwo:ts] quartz-sand fuse

base [beis] fusible link

principle faulty protection device
stress faulty fusible link

25. Form the words according to the model and translate them.

Model: charge — overcharge —nieperpyska
Connect — disconnect —pa3beHUHSTD
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pressure - -

heat - -

stress - -

current - -

load - _

organize - _

place - -

stress - -

26. Form the nouns from the given verbs according to the model. Translatethem.

Model:to protect—protection—3arura

to utilize - _

to install - _

to reduce

current - -

to connect

27. Distribute the words below into the three columns:

action process doer

utilizer, utilize, installation, displace, overheater, displacement, overproduction, starter, equip,
protection, disorganize

28. Translate into Russian. Mind both ... and, in case, up to:

1. Both solid and gaseous insulators are highly in use.
2. In case a fuse gets faulty it should be replaced by a new one.
3. Capacitors of very high capacity — up to 1000 and more mF — are utilized in modem instal-
lations.
29. Complete the sentences using the correct variant:

1. A fuse serves a) as a load.
b) as a protection.

2. Fuses are used a) for d.c. only.
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b) for both a.c. and d.c.

3. In case of a fault a) the whole fuse should be replaced.
b) the faulty link should be replaced.

4. Fuse protection is based on a) a simple principle.
b) a complex principle.

30. Memorize the questions. Use them in a talk with your groupmate:

1. What does a fuse serve for?

2. For what type of current are fuses used?

3. What should be done in case of a faulty fuse?
4. What principle is fuse protection based on?

31. Translate and compare. Mind variants of the predicate.

1. The device is faulty; you cannot/should not rely on its readings.

2. The cable is to/will be used to test the transmission line.

3. The electric field can be/may be thought of as consisting of a number of lines of force.
4. Nowadays one must/can connect power stations into power grids.

3. One has to/should take safety precautions.

6. Deserts are to/may be turned into gardens by solar energy.

7. The current must/should be as small as possible not to melt the wires.

8. A fast reactor has to/is to/must be designed to produce more fuel than it consumes.

9. The heat from the nuclear chain reactor can/is to be removed by the coolant.

Electron Tubes

Let us consider electron tubes. Among the electron tubes in usenowadays there are a diode, a
triode, a tetrode and a pentode. The mainparts of electron tubes are electrodes. Electrodes are
placed into a glass or metal bulb.

/

Fig. 14

A diode contains the cathode and the plate. When a diode operates the cathode emits elec-
trons, the plate collects them.

A triode contains the cathode, the plate and the control grid. When the tube operates the
cathode emits electrons, the plate collects them and the grid controls the flow of electrons.
Therefore, the grid is called a control grid.

A tetrode contains the cathode, the plate, the control grid and the screen grid.

When a tube operates it may oscillate. The function of the screen grid is to eliminate oscilla-
tions. Therefore it is called a screen grid.
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A pentode contains two electrodes and three grids: the control grid, the screen grid and the
suppressor grid. When a pentode operates the suppressor grid eliminates the secondary emission.

Common troubles in tubes are an open heater and low emission. These troubles result from
constant use or from some other reason. In case a tube has a trouble it stops operating or operates
badly. A tube with a trouble should be replaced by another one.

Vocabulary

tube [tju:b] AIIEKTPOHHAS JlaMIia

bulb [balb] OaIoH

grid ceTka

screen 3KpaH

to contain [kon'tem] BMEILATh

to collect [ko'lekt] cobupaTh

to emit [1'mit] U3JTy4aThb

to suppress [so'pres] [JIYIIUTh, TIOJIaBIIATh

control circuit KOHTPOJIbHAS 1ICTIh

control grid YIIPABJISIFOIIAs CeTKa

screen grid IKpaHHUPYIOIIasi CeTKa

screen grid tube 9KpaHUPOBAaHHAS JIaMITa

suppressor grid 3al[UTHAs CeTKa

counter flow IPOTUBOTOK

oscillatory circuit KoJeOaTeIbHBIA KOHTYD

half [ha:f] MOJIOBUHA

to rectify [ 'rektifar] BBITIPSIMIISATH

to amplify [ @mplifai] YCUIIUBATh

toconvert [kon'va:t] npeoOpazoBwIBaTh, 0Opa-
I1aTh

bymeansof MOCPEICTBOM, C ITOMOIIBIO

that is why BOT TI0YEMY

to put into operation

MPUBOJINTH B JICUCTBUE, 3a-
IIyCKaTh
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half HOJIOBUHA

32. Form nouns adding -er and translate them.

Model: to heat — heater

to emit —

to control —

to suppress —

33. Distribute the words below into the three columns.

Model: action process doer

emit emission emitter

collector, heat, collection, suppress, collect, suppressor, suppression, contain, reaction, con-
tainer, react, heater, reactor, computer, compute, oscillate, oscillating, oscillator

34. Read the words and put down their Russian equivalents. Then translate them back into
English.

diode [darad] cathode [ 'keboud]
triode [trarad] metal ['metl]
tetrode [tet roud] glass [gla:s]
pentode [pen ‘toud] oscillator  ['osilerts]
pulse [pals] electron [1'lektron]
cycle ['saikl] radio [ 'rerdiou]

35. Complete the sentences using the correct variant:

1. A pentode contains a) the cathode, the plate, two screen grids and
the suppressor grid.
b) the cathode, the plate, the control grids, the
screen grid and the suppressor grid.

2. A tetrode contains a) the cathode, the plate, the suppressor grid
and the screen grid.
b) the cathode, the plate, the screen grid and
the control grid.

3. A triode contains a) the cathode, the plate and the screen grid.
b) the cathode, the plate and the control grid.
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4. The function of the cathode is a) to collect electrons.
b) to eliminate the secondary emission.
c) to emit electrons.

5. The function of the plate is a) to eliminate oscillations.
b) to emit electrons.
c) to collect electrons.
6. The function of the control grid is a) to emit electrons.
b) to control the electron flow.
c) to eliminate secondary emission.

7. The function of the screen grid is a) to collect electrons.
b) to reduce the capacity.
c) to eliminate oscillations.

8. The function of the suppressor grid is a) to control the electron flow.
b) to eliminate secondary emission.
c) to eliminate oscillations.

9. Constant use of a tube results in a) high emission.
b) low emission.
C) an open heater.
36. Answer the following questions:

1. What types of electron tubes are used nowadays?

2. How many electrodes does a diode (a triode, a tetrode, a pentode) contain?

3. What is the function of the cathode (the plate, the control grid, the screen grid, the suppres-
sor grid)?

4. What does the constant use of a tube result in?

5. What does low emission result from?

6. When must a tube be replaced?

37. Pair work. Think of five questions covering the article given below. Put these questions
to your groupmate and ask him/her to answer them.

Pentode

When in an operating tube the screen-grid voltage is high, secondary emission does not re-
turn to the plate and passes to the screen grid. This results in a counter flow of electrons. To
eliminate this counter flow, a third grid was placed between the plate and the screen grid and
connected to the cathode. This grid is called a suppressor grid. Since the suppressor grid has a
negative potential it returns the secondary emission back to the plate and thus eliminates it in the
tube. The tube containing electrodes — the cathode, the plate, the control grid, the screen grid and
the suppressor grid — is called a pentode. The cathode emits electrons, the plate collects them, the
control grid controls the flow of electrons, the screen grid helps the plate to collect electrons and
reduces the capacity between the control grid and the plate, the suppressor grid eliminates the
secondary emission.

38. Translate these word combinations into Russian:
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a. half-wave

half-cycle

half-wave rectifier

positive half-cycles

electron tube application

negative half-cycles

by means of a filter

b. by means of the suppressor grid

tubes used as rectifiers

tubes used as oscillators

39. Read and translate:
Use of Electron Tubes

Let us consider some cases of electron tube application. Tubes are common elements of ra-
dio and electronic devices. Tubes are used

asrectifiers— to convert a.c. into d.c.,

asoscillators— to produce oscillating waves and

as amplifiers— to amplify the input voltage and current.

Half-Wave Rectifier

Alternating current is converted into direct current by means of a rectifier.

A half-wave rectifier consists of a diode in series with a resistance. In order to put a rectifier
into operation, a source of a.c. should be applied to it. When an a.c. source is applied the diode
begins to conduct. The rectifier passes currents during positive half-cycles of the applied voltage.
That is why it is called a half-wave rectifier. When the device operates d.c. flows in the same di-
rection. It is a pulsating current. Since pulsations should be eliminated, a filter is applied. Pulsa-
tions are eliminated by means of this filter.

40. Complete the sentences using the correct variant:
1. Electron tubes are used a) as amplifiers only.

b) as oscillators only.
c) as rectifiers, amplifiers and oscillators.

2. A.c. is converted into d.c. a) by means of a rectifier.
b) by means of an amplifier.
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4. In order to put a rectifier into operation a) d.c. is applied.

b) a.c. is applied.

5. A half-wave rectifier passes currents a) during positive and negative half-cycles.
b) during positive half-cycles of the applied
voltage.
6. Rectified current is a) direct oscillating current.

7

41. A

1.

b) direct pulsating current.

. Pulsations are eliminated a) by means of a choke coil.
b) by means of a filter.

nswer the following questions:

How are electron tubes used?

2. What type of device is called a rectifier?

3.

By what means is alternating current rectified into direct current?

4. What elements does a half-wave rectifier consist of?
5. What current should be applied to put a half-wave rectifier into operation?
6. When does a half-wave rectifier pass current?

7.

42.D

43. U

o Ol W N

oo

By what means are pulsations eliminated?
raw a scheme of a half-wave rectifier and describe its operation.

nderline the infinitives in the sentences. Translate the sentences into Russian.

. To magnetize a body requires some energy.

. In order to build the power plant near Northfield (USA), three miles of tunnels were
drilled.

. The distance to be covered was equal to ten miles.

. To reduce the power losses, thick wires should be used.

. No additional components were used since they were not needed to actuate the relay.

. Various installations were used in order to transform electric power into mechanical, heat,
and chemical power.

. At least 90 per cent of electric energy to be generated at present is a.c.

. A.c. can be increased, or decreased to meet industrial requirements.

. Gas turbines can be started within minutes, while steam plants may require hours to be
put into operation.

44. What forms of infinitives are used in the Infinitive Complexes given below — Complex
Subject or Complex Object?

O wWDNPEF

= O 00N

. Communication is supposed to have no limits nowadays.

. The line appeared to be demagnetized.

. Every battery is known to possess two terminals.

. The output of machinery is known to be steadily increasing all over the world.

. In some countries, the nuclear power plants are believed to produce about 80 per cent of
the whole amount of energy.

. The capacity of generating units was said to have been doubled.

. What two conditions are necessary to cause an electric current to flow?

. Ebonite, rubber, and glass are considered to be good insulators.

. Nuclear plants are expected to be located away from urban areas.

0. The use of underground transmission lines is known to have been increased.
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11. By 1959, maximum transmission voltages were proclaimed to have been increased to
345,000 volts.

12. The most important problems in atomic power generation are known to be concerned
with the reactor. The light-water reactor types seem to be most promising.

45. Use Participle I, Participle 11 or the Gerund of the verb in brackets and translate the
sentences.

1. (Cool) an electric conductor results in its reduced resistance to electric current.

2. What is the name of an (insulate) material (use) to prevent an electric shock?

3. The (apply) technique brought about quite unexpected results.

4. Mica is used as a dielectric due to (have) high voltage strength.

5. The world’s first tidal power station, a plant on the Rance River in France, began (oper-
ate) in 1966.

6. Solar energy has been converted to electricity by (use) solar cells, which are semiconduc-
tor devices (produce) from thin slices of silicon.

IIpakTuyeckoe3ansiTue Ne 23 — 24,
Tema 12. General Aspects of Electrical Wiring:
Conductors and Insulators. Insulation Methods for Electrical Wires /
OO0mue acneKThl JIeKTPONPoBoaAKU: [IpOBOTHUKY U H30JIATOPHI.

Cnoco0bl U30JIAUMH IJTIEKTPUYECKUX NTPOBOI0B
Heanb: popmupoBanuey CTy1€HTOB KOMMYHUKAaTUBHOW KOMIIETEHLIMH ISl OCYILIECTBICHUS MPO-
dbeccroHanbHOW KOMMYHUKAITIH.
B pe3yJsibTaTe 0CBOEHHUSI TeMbI CTYIEHT JI0JI2KEH::
3HATh: JIEKCUKY NPO(HeCcCHOHATFHON HAMPaBICHHOCTH;HOPMBI YIIOTPEOICHUS JTEKCUKH aHTJIHM-
CKOTO f3bIKa B NMpoQeccuoHaNbHON c(hepe;0cO00eHHOCTH TpaMMaTHKU NMPO(ecCHOHaIbHOTO aH-
TJIMHCKOTO S3BIKA;
yMeThb: OCYLIECTBIISITh NPOPECCHOHATbHYI0O KOMMYHHUKAIIMIO B YCTHON U NMUChbMEHHOU (popmax
Ha aHTJIUICKOM SI3bIKE;YUTaTh U MEPEBOJAUTH CICUUATBHYIO JTUTEPATypy IS TOIMOJIHEHUS MPo-
(dbeccroHaNbHBIX 3HAHWM;
BJIaJIeTh:HAaBbIKaMU TMPO(ECCHOHATLHOTO OOIIEHUs Ha AaHMVIMKACKOM  S3BIKE;CIIOCO0aMU
TIOIIOJIHCHU S HpO(l)eCCI/IOHaJ'II)HBIX 3HaHUHU U3 OpUIrHHAJIbHBIX HCTOUYHHWKOB Ha AHTIJINICKOM SI3LIKE.
AKTYaJIbHOCTD TeMbI: 00YCIOBIIEHAa HEOOXOAUMOCTHIO oBiageHus Y K-4.

Teoperuyeckasgyacrb:
Conductors and Insulators

Conductors are materials having a low resistance so that current easily passes through
them. The lower the resistance of the material, the more current can pass through it.

The most common conductors are metals. Silver and copper are the best of them. The ad-
vantage of copper is that it is much cheaper than silver. Thus copper is widely used to produce
wire conductors. One of the common functions of wire conductors is to connect a voltage source
to a load resistance. Since copper wire conductors have a very low resistance a minimum voltage
drop is produced in them. Thus, all of the applied voltage can produce current in the load re-
sistance.

It should be taken into consideration that most materials change the value of resistance when
their temperature changes.

Metals increase their resistance when the temperature increases while carbon decreases its
resistance when the temperature increases. Thus metals have a positive temperature coefficient
of resistance while carbon has a negative temperature coefficient. The smaller is the temperature
coefficient or the less the change of resistance with the change of temperature, the more perfect
is the resistance material.
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Materials having a very high resistance are called insulators. Current passes through insula-
tors with great difficulty.

The most common insulators are air, paper, rubber, plastics.

Any insulator can conduct current when a high enough voltage is applied to it. Currents of
great value must be applied to insulators in order to make them conduct.The higher the resistance
of an insulator, the greater the applied voltage must be.

When an insulator is connected to a voltage source, it stores electric charge and a potential is
produced on the insulator. Thus, insulators have the two main functions:

1. to isolate conducting wires and thus to prevent a short between them and

2. to store electric charge when a voltage source is applied.

Vocabulary

cheap JIEIIEBBIN
copper MeJlb
decrease ['dikri:s] yYMEHbILICHUE
load Harpyska

make smb (smth) dosmth 3aCTaBUTh KOro-JI. (4TO-11.) Ae-

JaTh YTO-I.
thus TaKKUM 00pa3oM, TaK
difficulty TPYIHOCTb

rubber pe3uHa

since TaK Kak

to decrease [d1'kri:s] YMEHBIIIATh

increase [ 'mkri:s] YBEJIMYECHHE

Bonpocbhimzaganus:

1. a) Cover the right column and read the English words. Translate them into Russian and
check your translation.
b) Cover the left column and translate the Russian words back into English.

2. Read the words and put down their Russian equivalents:

['darograem] diagram

[ kour fifont] coefficient
[ fapkfon] function
[treens foimo] transformer
[treens o] to transfer
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3. Form adverbs. Follow the model.

Model:wide — widely

cheap — positive—

high — negative—

4. Put down the Russian for:

load resistance

wire conductors

silver wire conductors

temperature ‘decrease

temperature ‘increase

5. Translate into Russian. Mind since.

1. Copper conductors are widely used since they are much cheaper than silver ones.

2. A minimum voltage drop is produced in copper wire conductors since they have a low re-
sistance.

3. A bulb connected to an open circuit does not light since an open circuit has no current.

6. Find answers to these questions in the text above:

1. What materials are called conductors?

2. What is the advantage of copper compared with silver?

3. What is the most common function of wire conductors?

4. Why is a minimum voltage drop produced in copper conductors?

5. What is the relation between the value of resistance and the temperature in carbon?
6. What materials are called insulators?

7. What are the most common insulators?

8. What are the two main functions of insulators?

7. Complete the sentences using the correct variant:

1. Insulators are materials having a) low resistance.
b) high resistance.

2. Current passes through conductors a) easily.
b) with great difficulty.
3. Copper and silver are a) common conductors.

b) common insulators.
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4. Air, paper and plastics are a) common insulators.
b) common conductors.

5. In case a high voltage is applied to an in-  a) it does not conduct current.
sulator b) it conducts current.

6. Insulators are used a) to store electric charge.
b) to reduce voltage.
c) to prevent a short between conducting
wires.

7. Metals increase their resistance a) when the temperature decreases.
b) when the temperature increases.
8. Carbon decreases its resistance a) when the temperature increases.
b) when the temperature decreases.
9. Metals have a) a positive temperature coefficient of re-
sistance.
b) a negative temperature coefficient of re-
sistance.

8. Complete the sentences using while.

1. Conductors have a low resistance... .

2. Current passes through insulators with great difficulty

3. Metals are common conductors... .

4. To make insulators conduct, currents of great value must be applied... .
3. Carbon decreases its resistance when the temperature increases... .

6. Metals have a positive temperature coefficient of resistance... .

9. Pair work. Put these questions to your groupmate, and ask him/her toanswer them:

1.What is the difference between conductors and insulators?
2.How does current pass through insulators?

3.What materials are commonly used to produce insulators?
4.What materials are commonly used to produce conductors?
5.In what case do insulators conduct current?

6. How does resistance change when the temperature decreases?

10. Read the text and find in it the answer to the question that follows it.
Voltage Values

Voltages up to about 250 V are called low. The common electric lighting circuit operates ei-
ther at about 127 or 200 V, and the voltage used on the main circuit of large houses is usually the
same. One can get an electric shock, when one touches an uninsulated wire of such a circuit.

Voltages above 250 V are high voltages. They are used in industry. Medium-powered mo-
tors are usually operated at 380 V. Large motors are supplied by voltages of from about 500 up
to 6,000 V.

e What have you read about?
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11. Put down the tense forms of the verbs.

Model: to lower —Pres. Perf. have (has) lowered
to heat — Past Indef. —
to discharge — Pres. Contin. —
to remove — Pres. Perf. —
to bum — Pres. Perf. Contin. —
to waste — Future Ind. —
to demand — Past Perf. —
to move — Future Perf. —

12. Put down the negative form of the following verbs.

Model: moved —did not move

required -

was operating -

links -

has demanded -

will have been replaced -

release -

is transmitting -

fissioned -

13. State the voice and the tense form of the following verbs.

Model: was removed — Past Indefinite Passive

is discharged -

was being discharged -

has discharged -
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had not been attached -

is circulating -

will not be heated -

extends -

does not maintain -

is not maintained -

will be linked -

will release -

will have been removed -

14. Change the sentences into questions:

1. There are various types of nuclear reactors.

2. The use of underground transmission lines must be increased.

3. The fuel can be enriched uranium.

4. The fission heat is used to generate steam, which drives a turbine generator.

15. HaﬁI[HTeBCHOBape3KBl/IBaJ’leHTbICJIe)IyIOIllI/lXC.]IOBI/leIpa)KeHI/Iﬁ, KOTOpI)IeI[OHa)IOﬁﬂT-
caBamuIsiTeKkeTa, uBbIyunTenx:Electrical wiring,accessories, to provide, safe, insulators, hang-
ing objects.

16. IlpoumTaiiTe, yCTHO NepeBeANTe W NPELIOKHTE CBOe HasBaHHMe Tekcra. OO00CHYMH-
TecBOHBBIOOP:

Electrical wiring in general refers to conductors used to carry electricity, and their acces-
sories. This article describes general aspects of electrical wiring as used to provide power in or to
buildings and structures, commonly referred to as building wiring. Electrical wiring practices
vary greatly by locality. This article is intended to describe common features of electrical wiring
that that should apply worldwide.

Knob and tube

The earliest standardized method of wiring in buildings, from about 1880 to the 1940Q's, was sin-
gle insulated copper conductors run across interior walls or within ceiling cavities, passing
through holes in porcelain insulating tubes, and supported along their length on porcelain insula-
tors. This system is known as "knob-and-tube™ from the insulators used. Where conductors en-
tered a wiring device such as a lamp or switch, they were protected by flexible insulating sleev-
ing. Wire splices in such installations were typically soldered and wrapped with cloth tape, or
made inside metal junction boxes.

While a knob-and-tube wiring system can be safe and reliable when in good condition, it is not

used in modern building construction. The installation is costly due to the high labor content, and
originally knob-and-tube installations did not include a safety ground connection.
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Older homes may have knob-and-tube wiring for all or part of their electrical system. Such wir-
ing systems may require replacement or upgrade. Wiring in such buildings may be inadequate
for modern levels of power use. Wiring may have been damaged by renovations done in the
building. Insulation covering the wires may be brittle due to age or may be damaged by rodents
or carelessness (for example, hanging objects off wiring running in accessible areas like base-
ments).

Other historic wiring methods
Other methods of securing wiring that are now obsolete include:
o Re-use of existing gas pipes for electric lighting. Insulated conductors were pulled into
the pipes feeding gas lamps.
e Wood moldings with grooves cut for wires. These were eventually prohibited in North
American electrical codes by the 1930's, but may still be permitted in other regions.
17. 3aKOH‘lI/ITEHpeI[.J'IO)KeHHHBCOOTBeTCTBI/II/ICTeKCTOM, HCIOJIB3YACJTCAYIOUEC/TIOBANBLI-
pa:kenmsi: a safety ground connection, construction, or part of their electrical system, upgrade,
locality.
1. And originally knob-and-tube installations did not include ....
2. Older homes may have knob-and-tube wiring for all ....
3. Such wiring systems may require replacement or ....
4. It is not used in modern building ....
5. Electrical wiring practices vary greatly by ....
18. CocTaBbTe NMPEAJIOKCHUA U3 CJICAYIOIIMNX CJI0B U CJIOBOCOYETAHMM:
1. wiring, electrical, practices, locality , vary, by, greatly .
2. known , this system is, insulators, as, "knob-and-tube™ from the,used.
3. replacement, wiring, such, may, systems, require, or upgrade.

4. feeding, gas lamps insulated,were , conductors, pulled, into, the pipes.

19. CoenunuTeC/I0BA JIEBOH KOJOHKH C TMOXOASAIIUM OMpeaeSIeHHEM B MPABOIl U COCTABbTE
CBOM NMPEAJI0KEHHUS ¢ ITUMH CJI0BAMM:

1. torefer 1.to harm

2. alamp 2. a thing that gives light

3. to damage 3. to belong

4. copper 4. joint

5. splice 5. a soft, reddish brown metal.

20. HaiiguTeBCc10BapeIKBUBAJEHTHICIEIYIOIIUXCI0OBUBbIPAKEHNH, KOTOPHIENIOHAT00ST-
caBaM/IJIAITEKCTa, MBbIyunTenx: several forms, a conduit, to be wrapped, underground, switch
room, assembly, to establish, cloth tape, heavy, to connect, flammable gasses, current capacity,
cables, wire ways, to be installed.
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21. IlpouwnTaiiTe, yCTHO NepeBeAUTe W NpeNJOKHTEe CBOoe Ha3BaHHMe TekcTta. OO00CHYI-
TeCBOMBLIOOP:

Conduits, ducts, wire ways, cable trays

Insulated wires may be run in one of several forms of tube between electrical devices. This may
be a rigid steel or aluminum pipe, called a conduit, or in one of several varieties of metal or non-
metallic tubing. Wires run underground, for example, may be run in plastic tubing encased on
concrete. Wiring in exposed areas, for example factory floors, may be run in tubing for protec-
tion from mechanical damage and to prevent ignition of flammable gasses that may be present.
Special fittings are used to mount wiring devices in conduit run or tubing, and to mechanically
connect the tubing with equipment enclosures. Depending on the type of metallic pipe or tube,
and local regulations, the metal pipe may form all or part of the grounding (earthing) conductor
for the equipment.

In Edison's first commercial distribution system, conductors were wrapped in cloth tape, coated
with a bituminous compound, and placed in steel pipes buried below ground. Alternatively, the
conductors were placed in buried wooden troughs.

Cable trays are used in industrial areas where many insulated cables are run together. Where wir-
ing regulations allow it, individual cables can exit the tray at any point, simplifying the wiring
installation and reducing the labor cost for installing new cables.

Since wires run in conduits or underground cannot dissipate heat as easily as in open air, wiring
regulations give rules to establish the current capacity of enclosed wiring based on the insulation
temperature rating and the number of conductors in the enclosure.

Bus bars, bus duct

For very heavy currents in electrical apparatus, and for heavy currents distributed through a
building, bus bars can be used. Each live conductor of such a system is a rigid piece of copper or
aluminum, usually in flat bars (but sometimes as tubing or other shapes). Open bus bars are nev-
er used in publically- accessed areas but are sometimes applied in electrical switchrooms.

In industrial applications, conductor bars are assembled with insulators in grounded enclosures.
This assembly, known as bus duct, can be used for connections to large switchgear or for bring-
ing the main power feed into a building. A form of bus duct known as plug-in bus is used to dis-
tribute power down the length of a building; it is constructed to allow tap-off switches or motor
controllers to be installed at definite places along the bus.

Bus duct may have all phase conductors in the same enclosure (non-isolated bus), or may have
each conductor separated by a grounded barrier from the adjacent phases (segregated bus). For
very large currents in generating stations or substations, where it is difficult to provide circuit
protection, isolated-phase bus is used. Each phase of the circuit is run in a separate metal enclo-
sure. The current induced in the enclosure essentially cancels all magnetic field outside the en-
closure. A fault in any phase cannot jump between phases. This type of bus can be rated up to
50,000 amperes and up to hundreds of kilovolts, but is not used for building wiring in the con-
ventional sense.

22. Haitnute B TEKCTE aHTJIMICKHE SKBUBAJICHTHI CIAEAYIOMNX CJIOB U BhIpakeHuid. Ha 6a3e Tek-

CTa COCTaBbTE C HUMH MPEJIOKECHUS: H30JSIIUOHHAS TPYyOa, BCIIBIIIKA, CHCTEMa paclpeaeleHus,
MOHTHPOBATh, 3aBOPAUYUBATh, IPOMBIIIJICHHOE YIIOTPEOIeHHE, OTKPBITHIA BO3IyX, EMKOCTh TOKa,
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KYCOK MEJH, JJIUHA 3/1aHUsl, pacCeUBaTh, FIEKTPHUECKUE MPUOOPHI, TPUHOCUTH, ONPEeIEHHOE
MECTO, HUHAYKTUPOBATb.

23. Corsacurech MJHM He COIVIACUTECH CO CJEAYIOUUMHM BbICKa3bIBaHUAMHU. O0ocHYyiiTe
CBOE MHEHHMeE, I10JIb3YSICh TEKCTOM:

In Edison’s first commercial distribution system, conductors were wrapped in cloth tape.
Since wires run in conduits or underground can dissipate heat as easily as in open air.
Each live conductor of such a system is a rigid piece of plastic.

A form of bus duct known as plug-in bus is used to distribute power down the length of a
building.

5. The current induced in the enclosure essentially cancels all magnetic field.

NS

24. Haiigure B TeKCcTE CJI0Ba, KOTOPbIE€ COOTBETCTBYIOT CJCAYHOIIUM ONPECACTCHUAM U B
COOTBETCTBHHU C IPOYUTAHHBIM TEKCTOM IIHCBMEHHO COCTABLTE ¢ HUMH NMPEATOKCHUA

- avery strong, thick rope made of wires twisted together.
- A pipe through which electrical wires go.

- The machines, that are used for particular purpose.

- A system that distributes a current.

- A soft metal from which conductors are made.

25. Kaxmoe ¢JI0BO B aHIJIMIICKOM fI3bIKe MMeeT HeCKOJbKO 3HAYeHHH, KOTOpPbIe 3aBH-
CAT OT KOHTEKCTA U CUTYallMd, B KOTOPbIX OHO MPUMEHSIETCS, TAKKEe OHO MOKeT ObITh
KAaK [JaroJjioM, Tak M CYLIeCTBUTEJbHbIM, MO3TOMY BaM IMpelJaraercs BbINOJHUTH
cJeaylonue 3aJaHusl:

- Tlonb3ysick aHTIO-PYCCKHM CIIOBapeM, U3y4UTe CTaThu O cioBa “rate” u “toplace”

- BrinummTe ciaoHbIE €10Ba U IPOU3BO/IHbBIE, IPUBEJCHHBIE B CTATHSX;

- YKaXXHTe KOJIMYECTBO ONPECIICHNN, IPUBEIECHHBIX B CTATHSIX;

- BrinmummTe u3 TekcTa MpenioKEeHUs ¢ JaHHBIMU CJIOBAMU U YKaXHUTE, KaKoe U3 3Ha-
YEHUH OHU UMEIOT B JAHHOM KOHTEKCTE.

26. CoeqMHUTECI0BA J1€BOIl KOJOHKHU C MOXOASIIHUM OIpe/ie/ieHHeM B NPaBoii U COCTaBbTe
CBOU NMPeEAJI0KEHHUS ¢ ITUMH CJI0BAMM:

1. Underground 1.to link

2. Equipment 2. Subterranean
3. Towrap 3 fittings

4. to connect 4. certain

5. Definite 5. to bundle up

27. OTBeTbTE HA BONPOCHI.

What is conduit?

Where do usually wires run?

What were conductors wrapped in?

What is bus duct?

What may form all or part of the grounding (earthing) conductor for the equipment?
Do you agree that bus duct known as plug-in bus is used to distribute power down the
length of a building?

What is an electrical switch room?

How do you think, wires can run underground?

. Where are conductor bars assembled in industrial applications?

28. Ilepeckaskure TEKCT.

ook owdE

© o~
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IIpakTuyeckoe3ansitue Ne 25 — 26.
Tema 13. Transmission Lines:
Safety Earthing System. ElectricShock/
JIMHMH JIeKTponepeIavn:
Cucrema 3alIMTHOI'O 3a3€MJICHUA. 3.JIeKTpI/I‘le(!KI/Iﬁ HIOK

Heas: hopMupoBaHuey CTYACHTOB KOMMYHHKATUBHON KOMIIETEHIIMU JUIS OCYLIECTBICHUS TPO-
(deccroHamTbHO KOMMYHHKAIUH.

B pe3yJibTaTe 0CBOEHHSI TEMbI CTYEHT /I0JIKEH:

3HATh: JIEKCUKY NPO(eCCHOHATBHON HAIpaBICHHOCTH;HOPMBI YIOTPEOICHUS JICKCUKH aHTJINN-
CKOTO si3bIKa B Mpo¢ecCHOHATBHON c(hepe;0CO0eHHOCTH IpaMMaTUKH MPO(ecCHOHANIBHOTO aH-
TJIUICKOTO SI3bIKA;

yMeTh: OCYLIECTBISATh MPOPECCHOHATBHYI0 KOMMYHHUKAIMIO B YCTHONW M MHCbMEHHOU (hopmax
Ha aHIJIMHCKOM SI3BIKE;YUTATh U MEPEBOJUTH CICHUATIBHYIO JUTEPATYpPy Ul HOMOJIHEHHS MpPO-
(dbeccroHaNbHBIX 3HAHUM;

BJIa/IeTh:HaBbIKAMU TNPO(ECCHOHAIBHOTO OOLICHUS HAa aHIJIMHCKOM  SI3BIKE;CII0CO0aMU
IIOITOJIHCHU L HpO(beCCI/IOHaJH)HBIX 3HAHUN 13 OPHUI'MHAJIBHBIX HCTOYHHUKOB Ha aHTIINHCKOM SI3BIKE.
AKTYaJIbHOCTB TeMbI: 00yCIIOBJIEHa HEOOXOIUMOCTHIO OBIajeHus Y K-4.

TeopeTnyeckasg4acTh:
Transmission Lines

A power system is an interconnection of electric power stations by high voltage power
transmission lines. Nowadays the electricity is transmitted over long distances and the length of
transmitting power lines varies from area to area.

A wire system is termed a power line in case it has no parallel branches and a power net-
work in case it has parallel branches.

According to their functions, power lines and networks are subdivided into transmission and
distribution lines.

Transmission lines serve to deliver power from a station to distribution centres. Distribution
lines deliver power from distribution centres to the loads.

Lines are also classed into: 1) overhead; 2) indoor; 3) cable (underground).

Overhead lines include line conductors, insulators, and supports. The conductors are con-
nected to the insulators, and these are connected to the supports. The greater the resistance, the
higher are the heating losses in the conducting wires. In order to reduce the losses, a step-down
transformer can be used.

Indoor lines include conductors, cords, and buses. The conductor may include one wire or a
combination of wires not insulated from one another. They deliver electric current to the con-
sumers.

As to underground lines, they are used in city areas. Accordingly, they are used in cities and
towns, and in the areas of industrial enterprises.

Vocabulary
area ['ear1a] IUIOIIAab, 00JIACTh
distance paccTosiHue
network CETh IEKTPOIMHHIMA
support oropa, Maura
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cord

bus

enterprise [ 'entopraiz]
to term

to divide [di'vaid]

to support

to distribute

accordingly

as to

long distance

length of transmission lines
power consumption
distribution centre

city area

Bonpocbhimzaganus:

IIPOBOJ

LIMHa

IpEAIPUSATHE
Ha3bIBaTh, UMEHOBATh
JIEJIUTD, PA3ACIATh
HOJIEP/KUBATH
pacnpenenarsb
COOTBETCTBEHHO

... 9TO Kacaercs; ... 4To J10
00JIbIIIOE PAaCCTOSTHUE
JUIMHA JIMHUW IIepeadn
oTpedieHne SHEPTUU

pacrpeenuTeIbHbIN [IEHTP

parioH ropoJICKOM 3aCTPOMKHU

1. a) Cover the right column and read the English words. Translate them into Russian and

check your translation.

b) Cover the left column and translate the Russian words back into English.

2. Put down the Russian for:

interdependent city areas

interacting underground lines

interconnected overhead lines

transmitting power lines

transmission and distribution lines

overhead lines

step-down transformer
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indoor lines

underground lines

3. Complete these sentences using the correct variant.

1. Electric power is transmitted a) by electric lines.
b) by power networks.

2. Lines are divided into a) overhead and underground.
b) overhead, indoor and underground.

3. An overhead line includes a) conductors and supports.
b) conductors, insulators and supports.

4. The insulators are connected a) to the buses.
b) to the supports.
5. Conductors consist of a) bare wire.

b) insulated wire.

6. Underground lines are used a) in cities.
b) in areas of enterprises.
c) in agricultural areas.
4. Complete the sentences using while or as to.

1. The system is termed a power line in case it has no parallel branches... .
2. Transmission lines deliver power from a station to distribution centres... .
3. Low current results in decreased heating losses ... .

4. Overhead lines are used in open areas ... .

5. Answer these questions:

By what means is electric power system transmitted?
Which system has no parallel branches?

Into what groups are all the transmitting lines classed?
What components does an overhead line have?

What elements do conductors consist of?

In what areas are overhead (underground) lines used?

ouhkwdE

6. Read the text and find in it the answers to the questions that follow it.
HV Power Transmission

A high-capacity hydrogenerator produces an a.c. current at 22,000 V. The current with the
potential difference of 220,000 V is produced by means of the transformers at a step-up station
and then transmitted over the power lines.

The current potential difference is lowered to medium 6,600 V at the main step-down sub-
station at the end of the line. From here the power is transmitted to the next substations. Trans-
formers stepping the voltage down from 6,600 V are installed at those substations.
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Due to voltage conversion, alternating current is used widely in industry. Direct current for
battery charging for trams, trolleybuses and electric locomotives is changed from alternating cur-
rent by means of rectifiers.

e Where is the current potential difference lowered?
e Where is the main step-down substation installed?

7. Read the text and find in it the answers to the questions that follow it.
Compressed-gas-insulated Transmission

Transmission lines in which compressed gas is used as insulator have a number of ad-
vantages. The main advantages are simplicity of construction and low cost.

What is the construction of compressed-gas-insulated transmission lines? It is rather simple.
They comprise a number of phase conductors; each phase conductor is placed inside a tube and
centered by means of circular spacers. The tube space is filled with compressed gas — usually
sulphurhexafluoride. Each tube in a 345-kV line has a diameter about 50 cm.

The system including compressed-gas-insulated transmission has the following advantages:
its losses are rather low, they are considerably lower than those of cable transmission. Unlike
cables, compressed-gas- insulated transmission system can be designed for ultra high frequen-
cies. No external electric field appears in the system. The shunt capacitance is considerably less
for a gas-insulated line than for a cable. A gas-insulated line can thus transmit power over larger
distances than cable lines.

The system should be protected against metallic particles. In case metallic particles get into
the system, they cause a fault — a dielectric breakdown.

e Does the system described have any advantages? What are they?
e What gas is the space filled with?
e Why should the system be protected?

8. Read the text and find in it the answers to the questions that follow it.
Negative Transconductance Oscillator

A negative transconductance oscillator consists of a pentode with the screen and suppressor
grids coupled together. The screen is more positive than the plate. The cathode supplies electrons
to both the screen and the plate. If the screen voltage rises, this increase is transferred over to the
suppressor. It becomes more positive than before. A large quantity of electrons passes to the
plate and a small quantity of electrons passes to the screen. Thus, the screen current is reduced.
A negative resistance characteristic is produced in the screen circuit at the terminals.

A tuned circuit is connected to the terminals and in this way oscillations are produced.

e In what way is the screen current reduced?
e What does negative transconductance oscillator consist of?

9. Read the text and find in it the answer to the question that follows it.
What are the names of the Oscillators?

Many types of oscillator circuits are used nowadays. Their tube types, tank circuits, and
feedbacks are different.
Examine the diagrams given below. To answer this question read the following texts.
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1. The Electron-coupled Oscillator uses a multi-grid vacuum tube with a cathode and two
grids operating in common. In this device the plate circuit load is coupled to the oscillator
through the electron stream. The diagram shows a tetrode variant using a series-fed oscillator.

2. The Dynatron Oscillator uses the negative resistance characteristic of a tetrode tube to
eliminate the resistance of its tank circuit in order to keep oscillations.

3. The Blocking Oscillator uses a plate transformer to provide the feedback voltage.

4. A Multivibrator is a form of oscillator using two RC-controlled triodes.

5. The Tuned Plate — Tuned Gridoscillator has parallel or resonant circuits in both plate
and grid circuits. The necessary feedback is supplied by the plate-to-grid interelectrode capaci-
tance.

o Name the five oscillators in Fig. 20.

W

i

JE

Fig. 20

10. Say which -ing and -ed forms are parts of the predicates and which are participles.

1. Water-turbine plants are called hydroturbines.

2. The measures discussed are to be used for determining the faults in the conducting wires.

3. The transmission system selected for everyday use is based on the combined activity of
telecommunication and computers.

4. Being a semiconductor, germanium is widely used in transistors.

3. Switch board is an assemblage of controlling and indicating devices mounted upon a
frame.

6. The data obtained formed the basis for further activity.

7. Gas coolants used to remove heat losses help to increase the current- carrying capacity of
the motor’s main parts.

8. Water power is being used to drive a dynamo.

9. Nuclear fuel is undergoing nuclear fission.

11. What are the forms of the gerund in the examples given below? Translate the sentences
into Russian.
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I'epynamii umeer yetsipe GOpMBI:

Active Passive
Indefinite supplying being supplied
Perfect having supplied having been supplied

1. Programming is the process of preparing, testing and correcting instructions for a comput-
er.
. Is any metal capable of being drawn out into a wire?
. After having been subjected to severe testing the material was recommended for use.
4. A motor-starter is a device for starting motors from rest by the simple act of closing the
switch.
. A constant speed of the device is maintained by supplying it with energy.
6. Steam is an important factor in producing usable energy because of the power being cre-
ated by its expansion.
7. One of the problems modem research laboratories are working at is the problem of find-
ing materials that can serve as electrical conductors in fusion reactors.
8. On having lost some of its electrons, the atom has a positive charge.

W N

(62}

Safety Earthing System. Electric Shock

The strength of current depends on both the voltage and the resistance in a circuit. A current
of 50 mA is dangerous for a man and a current of 200 mA and higher is lethal.

a) Contact with an ungrounded b) Contact with a grounded
motor frame motor frame
Fig. 19

Earthing system serves to protect attending personnel from electric shocks when voltage ap-
pears on parts that are normally dead. The risk of an electric shock decreases with decreasing
voltage. In wet and hot atmosphere the risk of electric shock increases. Safe voltage for circuits
used in dry atmosphere is under 36 V. When the power is on, contacts with live conductors are
dangerous for life. Thus, measures are taken to protect attending personnel from contacts with
live parts of installations under voltage.

The danger of an electric shock disappears provided the metal parts of installations under
voltage are connected with ground by means of safety earthing.

Connecting to ground is made by means of earthing electrodes which are connected directly
with ground.

The insulation resistance of any installation should be regularly controlled by means of
measuring devices. The faulty parts should be detected, eliminated, and replaced by new ones.
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Vocabulary

safe Oe30macHbIi

safety 0€30MacHOCTb; PEIOXPAHUTEIbHBIN
danger ['demd3s] OIMaCHOCTh

strength [stren0] cuia

earth [2:0] 3a3eMIICHUE, 3EMIIS

ground 3eMJIs, II0YBa

dead [ded] BBIKJTFOUCHHBIN

dangerous [ 'demnd3ras] OTIaCHBIN

strong CHUIIbHBIMN, SIpKHii (0 céeme)
to save criacarb

to disappear ucue3arth

to appear MOSIBIIATHCS

live [larv] 10T HANIPSDKEHUEM

dry Cyxoi

wet CBIPOM, MOKPBIN

12. a) Cover the right column and read the English words. Translate them into Russian and
check your translation.
b) Cover the left column and translate the Russian words back into English.

13. Put down the corresponding nouns. Form nouns from these adjectives and translate
them into Russian.

Model: wide — width

strong — broad —

long — high —

14. Put down the Russian for:

under voltage

under 20 V
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over 30V

the power is on

the power is off

great strength

dry air

dead conductor

live conductors

15. Choose the suitable words and translate the sentences:

1. The danger of electric shock (appears, disappears) when the conductor becomes (live,
dead).

2. Current passes through faulty (earthed, unearthed) part of installations when the power is
on.

3. Low accuracy of measurement is (an advantage, a disadvantage) of the measuring device.

4. The danger of electric shock (increases, decreases) in the wet and hot atmosphere.

5. No current flows through a (dead, live) conductor.

16. Fill in using the verbs to detect, to appear, to disappear, to decrease:

1. When resistance increases, the risk of electric shock ... .

2. Faults in electric installations are ... by means of special devices.
3. Electric power ... only on live conductors with power on.

4. When the device is switched off electric power ... .

17. Complete the sentences using the correct variant:

1. Earthing system serves a) as protection from an electric shock.
b) as connection with ground.

2. Voltage appears on a) dead parts.
b) live parts.
3. Contact with live conductors is a) dangerous.
b) safe.
4. Connection to ground is made a) by means of wire conductors.

b) by means of earthing electrodes.

5. Danger of an electric shock disappears if ~ a) is earthed.
the frame b) is unearthed.

18. Complete the sentences using while.

1. The insulation resistance of a faulty unearthed frame is extremely low... .
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2. Danger of an electric shock disappears when the faulty parts are earthed... .

3. One should work on the circuit when the power is off. One should not work on the circuit
when the power is ... .

4. Contact with dead conductors is safe... .

5. In dry air the risk of an electric shock decreases... .

19. Answer these questions:

. What does an earthing system serve for?

. What parts are termed dead (live)?

. In what air does the risk of an electric shock decrease?

. By what means is connection to ground made?

. What does an electric shock result from?

. Is a current of 50 mA dangerous for a man?

. Is wet and hot atmosphere dangerous for the attending personnel?

. Does the risk of an electric shock decrease with increasing current?

CONO OIS~ WN PP

20. Read the text and write four questions about it. Ask your groupmates to answer them.

A man can get an electric shock when he comes into contact with the electric fish. One of
this kind is found in the tropical waters of South America: it is the electric eel. Small electric
eels, one inch long, give a small shock. When the fish is 6 inches long its internal battery
gives as much as 200 volts. A very big fish can generate 600 volts! When it is short-
circuited, a current of one ampere can be obtained. A two-meter long eel can light a dozen
50 watt lamps. The eel’s head is positively charged and the opposite end is negatively
charged.

Paznen 4. VarietyofElectricMotors / MHorooopa3sue 3j1eKTpoaBHraTesiei

IpakTnyeckoe 3anssTue Ne 27 — 28.

Tema 14. Principle of Electric Motor Operation:
Electromagnetic Machines. The Development of Electric Motor /
IIpuHIUN padoThI JIEKTPOABHUIATEISA:
3ﬂeKTp0MaFHI/ITHLIe MexaHu3Mbl. PazButHne JICKTPOABUTATE/IA

Heanb: popmMupoBanuey CTyJ1€HTOB KOMMYHUKAaTUBHOW KOMIIETEHIIMU ISl OCYIIIECTBIIEHUS MPO-
(deccnoHaIbHONM KOMMYHUKALINH.

B pesyibTare 0CBOCHUSI TEMBbI CTYICHT J0JI7KEH:

3HATh: JIEKCUKY NMPO(hecCHOHAIBHON HANPaBICHHOCTU;HOPMBI YIOTPEOIEeHUS JIEKCUKU aHTJIHIi-
CKOTO f3bIKa B MpoQeccuoHaNbHON c(hepe;0cO0O0eHHOCTH TpaMMaTHKU NMPOo(ecCrOHabHOTO aH-
TJIMHACKOTO S13bIKA;

yMeThb: OCYLIECTBIISITh MPOPECCHOHATbHYI0O KOMMYHHUKAILIMIO B YCTHOM M NMUChbMEHHOU (popmax
Ha aHTJIMHACKOM $I3bIKE;YUTaTh U MEPEBOJIUTH CIEHHUAIBHYIO JUTEPATYpPY Ul MOMOJIHEHHS Mpo-
(dheccroHaNbHBIX 3HAHWM,

BJIaJeTh:HABbIKAMH TNPO(ECCHOHAIBLHOrO OOIIEHUsT Ha aHIJHMICKOM  S3bIKE;CIIoco0aMu
IIOITIOJIHEHU L HpO(l)eCCI/IOHaJ'H)HBIX 3HAHWH U3 OpUIrHHAJIbHBIX HCTOUYHHWKOB Ha aHTIINHCKOM SI3BIKE.
AKTYaJIlbHOCTB TeMbI: 00YCIIOBJIEHAa HEOOXOJUMOCThIO oBajeHus YK-4.

TeopernyeckasayacThb:

Electromagnetic Machines
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1. Before Faraday's discoveries the only usable source of electricity was the galvanic battery, and
it made possible some practical applications, including the electric light and the electric tele-
graph. But the practical supply of electricity on a large scale was only possible by the develop-
ment of electromagnetic machines, generators and transformers.

2. For the use of electricity to produce mechanical power where it is wanted, another electro-
magnetic machine — the electric motor — still remains the most effective method.

3. What made all this possible? It needed not only the discovery and understanding of the basic
laws (by Faraday), but also the discovery of materials with suitable properties. It is really very
fortunate that high magnetic fields can be sustained in a material as cheap as iron. Without

iron, the whole economics of electromagnetic machines and of electrical-power applications
would be quite different.

4. The electromagnetic machine is still developing in other respects. Using iron, it is cheap to
produce the magnetic field, but an important limitation is imposed by saturation. This limit can
be overcome by using superconductors at very low temperatures to carry very high currents and
produce much stronger magnetic fields — without using iron. This development opens up a new
field for machine designs and applications, and it offers a different set of limits from those of the
copper-iron machine.

5. Nevertheless, the copper-iron machine is so simple and reliable that it is likely to continue for
a very long time as the main method of producing mechanical power. For many applications, the
dominant factors are not efficiency and power/weight ratiol but convenience and cleanliness,
and with electricity one is really buying convenience rather than power. It seems likely that the
main advances in domestic applications will be by developments of control and programming to
give even greater convenience, a good present example being the automatic washing machine.

6. The electric motor is a superb machine to provide power, and its applications must expand for
that reason alone.

Ilpumeuanue

1 power/weight ratio — MoIiHOCT Ha €AMHUILY Beca (IBUTaTEIs)

Vocabulary

automatic aBTOMATHYECKUH
generator TeHepaTop
limitation OrpaHHYCHUE
machine MallliHa
mechanical MEXaHHUYECKHI
motor JIBUTATEIb

ratio COOTHOIIIEHHE
saturation HACBIIIEHHE
superb MPEBOCXO/THBIH
superconductor CBEPXITPOBOIHUK
sustain MO/I/IEP>KUBATh
temperature TeMrieparypa
transformer TpaHchopmarop

Bonpocs! u 3aganus:

1. TTepeBeauTen3annoMHATECIEAYIOIIHECTIOBarcIoBocodeTanus: discovery, application, devel-
opment, property, limitation, superconductor, convenience, programming; copper-iron machine,
electromagnetic machine, electrical- power applications, magnetic fields, dominant factor, pow-
er/ weight ratio, automatic washing machine, method of producing mechanical power, different
set of limits.

2. [IpouTHTe U MIepeBEIUTE TEKCT; pacCKaKUTE 0 Ha3HadeHuu galvanicbatteryu copper-
ironmachine.

3. HazoBure ocHOBHEBIC MPUYUHBI UCIIOJIb30BAHUA KECJIC3a B SJICKTPOTCXHUKCE.
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4. PacckaxuTe 0 HEJIOCTaTKaxX B UCIIOJIb30BAHUU JKelle3a MPH co3aHuu electromagnetic machine
U MX TMpeo0eHnH, yroTpeoute ciosalimit, overcome, superconductor, temperature, current.
5. [Ipourture nmATHIN U MIECTOM a03allbl TEKCTA U CKAXKUTE, TOUYEMY,II0 BallleMy MHEHUIO, UMEIOT
HIKPOKOE MMPUMEHEHHE copper-iron machines.
6. IIpouTHTe TEKCT €IIe Pa3 U PaCCKaXUTE 00 FMEKTPOMArHUTHBIXMEXaHU3MaX; YIIOTpeOuTe B
OTBETE CJCAYIOIINE CJI0BA U clioBocodeTanus: practicalsupply, toproduce, materialswithsuita-
bleproperties, fortunate,iron, quitedifferent, limitation, saturation, nevertheless; tocontinue
for a long time, convenience and cleanliness, the main advances,a superb machine.
7. HaoCHOBaHMUIIPOYUTAHHOT OPACCKAKUTEOPA3BUTUHAIEKTPUYECKOMMAILIMHBI, UCIIOJIb3YACIIO-
BauBbIpakeHust t0 overcome, low,superconductors, temperature, stronger, to carry, high currents
uap.
8. BBICKa)KI/ITeCBOeMHeHI/IeOHpCI/IMYH_IGCTBaXI/IHe,Z[OCTaTKaXSJ'IeKTpOMaFHI/ITHOI\/'IMaH_II/IHI)I, y1io-
TpeOMTEBOTBETECIIOBAaUBBIPAKEHHSI, JaHHbIeBCKOOKax (effective, reliable, iron, to make possi-
ble,magnetic fields, limitation, saturation, to produce).
9. CooOuMTEeKPaTKOOTIABHBIX (PAKTOPAXBIPUMEHEHUUIOMAITHIXIEKTPHYECKUXITPUOOPOB, UC-
HOJIb3YHTECIOBANCIIOBOCOYETAHM, TPpeIoKeHHbIeBCKOOKax (efficiency, rather than, main, con-
venience,cleanliness, advantage, power/weight ratio).
10. TTepeBeauTen3anoMHUTECIICAYIOIINECTOBaKCIOBOcoueTan s .electromagnet, electricity, gen-
erator, achievement, aluminium;electric motor, induction motor, galvanic battery, squirrel-cage
motor,circular rings, parallel bars, a cylindrical cage, far-reaching innovation,speed change, the
pole-amplitude of the machine, high-frequencyengineering, wire cage.
11. HpO‘lTI/ITe U IEPCBCAUTC TCKCT,; PACCKAKHUTC O 3HAYCHUAX CJIOBa«it» B COOTBETCTBHUU C CO-
ACPIKAaHUECM TCKCTA.

The Development of Electric Motor

1. The engine which could convert electric energy into mechanicalpower was already in exist-
ence. As early as 1822 Faraday outlined theway in which an electric motor could work: by plac-
ing a coil, or armature,between the poles of an electromagnet; when a current is made to

flow through the coil the electromagnetic force causes it to rotate — thereverse principle, in fact,
of the generator.

2. The Russian physicist, Jacobi built several electric motors duringthe middle decades of the
XIXth century. Jacobi even succeeded inrunning a small, battery-powered electric boat on the
Neva river in St. Petersburg. All of them, however, came to theconclusion that the electric motor
was a rather uneconomical machine solong as galvanic batteries were the only source of electric-
ity. It did notoccur to them that motors and generators could be made interchangeable.

3. In 1888, Professor Galileo Ferraris in Turin and Nikola Tesla —the pioneer of high-frequency
engineering—in America invented, independentlyand without knowing of each other's work, the
induction motor.This machine, a most important but little recognized technicalachievement, pro-
vides no less than two-thirds of all the motive powerfor the factories of the world, and much of
modern industry could not dowithout it. Known under the name of "squirrel-cage motor" — be-
cause itresembles the wire cage in which squirrelsl used to be kept-it has twocircular rings
made of copper or aluminium joined by a few dozen parallelbars of the same material, thus
forming a cylindrical cage.2

4. Although the induction motor has been improved a great dealand its power increased many
times ever since its invention, there hasnever been any change of the underlying principle. One
of its drawbackswas that its speed was constant and unchangeable.

5. Some years later a squirrel-cage motor with two-speeds — themost far-reaching innovation
since the invention of the induction motorwas developed. The speed change is achieved by mod-
ulating the poleamplitudeof the machine.

Ilpumeuanusn

1 squirrel — 6enxa

2 cage — KJIeTKa
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12. IpuurennuTekcraoOpaTuTeBHUMaHUEHACIe Tytoneciona:battery-powered, high-frequency,
«squirrel-cage», two-speeds, farreaching,pole-amplitude — nckaxwure, CKakUMHH300pETEHUIMU-
OHUCBSsI3aHBbI.
13. [IpouTHuTe TEKCT elie pa3, paCCKaXUTE O MPUHLIUIIE PA0OTHIAIIEKTPUIECKOTO JBUTATENS, YIIO-
TpeOuTe ClIeAyIoNIMe CIoBa U BhipakeHus: acoil, pole, toflowthrough, tocause, thereverseprinci-
ple u ap.
14. Pacckaxxute 00 yCTpOHCTBAX raIbBAHMYECKOTO dJIEMEHTa U «asquirrel-cage motory.
15. [IpouTHTe TEKCT M CKAXUTE, KaKasi pa3HULIA MEX]TY FIEKTPOABUTATEIEM U ACHHXPOHHBIM
JIBUTATENIeM, HCIIOJIB3YHTe ciioBa poles,current, coil, awirecage, rings, copperoraluminium, paral-
lelbars.
16. Ha ocHOBaHuY MOMy4eHHON MHGOPMAITUU PACIIOIOKUTE BHYKHOU IMOCIICIOBATETLHOCTH OT-
KPBITHS, CACTaHHbIE YYEHBIMU B O0JIACTH SJEKTPUUYECTBA U ANEKTPOTEXHUKH, CKAKUTE, B KAKUX
CTpaHax MB KaKoe BpPEeMs 3TO IPOUCXOUIIO.
17. PacckaxkuTe 0 mpUUMHE MOCTOSIHCTBA OCHOBHOI'O IIPUHIIMIIA Pa0OTHI IBUraTelIsl, OUYEHb BaXk-
HOT'0, HO MaJIONPU3HAHHOTO.
18. [IpouTHuTe TEKCT M CKaXXHUTE, KaKasi MHHOBaIUs Mpou3olia casurarenem . deppapu u H.
Tecna B koHue XIX Beka.
19. PacckaxkuTte 0 COBPEMEHHOM HCIIOIb30BAHUH IEKTPUUECKUX IBUTATENEH B OBITY U TIPO-
MBIIIJICHHOCTH.
IIpakTnyeckoezansTue Ne 29 — 30.
Tema 15. Types of Electric Motors and Their Features:
Direct Current Motors. Alternating Current Motors /
Buabl anexkTpoaBuraresieil 1 HX 0COOEHHOCTH:
DJIEKTPOABUTaTEe/H MOCTOSIHHOTO TOKA. DJIEKTPOABUIaTe/ I MePEeEMEHHOI0 TOKA

Heab: popmupoBanuey CTyJ€HTOB KOMMYHUKATUBHOW KOMIIETEHIIUH ISl OCYIIECTBICHUS MPO-

(deccroHanbHOW KOMMYHUKAIIUH.

B pe3yabTare 0CBOCHUS TeMBbI CTYI€HT J0JI7KEH:

3HaTh: JIKCUKY Npo(deccCHoHalbHON HanpaBIeHHOCTH;HOPMBI YIOTPEOIEHUS JIEKCUKH aHTJIMM-

CKOTO f3bIKa B MpOQecCHOHANBHON c(hepe;0cO00eHHOCTH TpaMMaTHKU MPpodeccroHaIbHOTO aH-

TJIMACKOTO SI3BIKA;

yMeTb: OCYIIECTBISTh MPOPECCHOHATHHYI0O KOMMYHHUKAIIUIO B YCTHOM U MUChMEHHOU (popmax

Ha aHIVIMMCKOM S3BIKE;YUTATh U MEPEBOJUTH CIIEHUAIBHYIO JINTEPATypy AJIA IOMOJIHEHUS IIPO-

deccroHanbHBIX 3HAHUI,

BJIa/IeTh:HABBIKAMH  TIPO(PECCHOHATILHOTO  OOIIEHUSI Ha AaHTJIUHCKOM  SI3BIKE;CIIOCOO0aMu

MOTIOTHEHUS TPO(ecCHOHANBHBIX 3HAHWN U3 OPUTHHAIBHBIX ICTOYHUKOB Ha aHTTIUHCKOM SI3bIKE.

AKTYaJILHOCTh TeMbI: 00yCIIOBJIEHAa HEOOXOAMMOCThIO OBaieHust Y K-4.
TeopernyeckasayacThb:

Electric Motors
1. Motors are used for converting different forms of energy into mechanical energy.
2. The main part of a motor is a coil or armature. The armature is placed between the poles of a
powerful magnet. When a motor is put into operation current starts flowing through the coil (ar-
mature) and the armature starts rotating.
3. Electric motors are necessary for all branches of industry, transport and agriculture. They are
used in industrial plants, and operate under different conditions, both favourable and unfavoura-
ble for their service life. Because of their different applications, motors are manufactured in
many different designs.
4. Each motor has a nameplate attached to its frame. The nameplate bears machine ratings. To
these belong: output power in kilowatts, voltage, the rated current, the starting current, the power
factor, the efficiency, the rated torque.
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5. These machine ratings are important for the use of motors during their service life-which is
normally equal to about 10 years, provided the operating conditions are favourable. Under ab-
normal and unfavourable conditions it is much shorter. Thus normal and favourable ambient
conditions are very important for the length of a motor's service life.

6. According to the type of energy required for their operation, electric motors are divided into
d.c. and a. c. motors.

Vocabulary

a.c. — alternating current [IEPEMECHHBII TOK
abnormal HEHOPMAaJIbHBIH
agriculture CEIIbCKOE XO3SICTBO
ambient OKpYXaIOUIHI
armature apmarypa

coil KaTymiKa

current TOK

design JTU3aiH

efficiency 3G PEKTUBHOCTD
favourable OJaronpUsSTHBIN
machine MarluHa
manufacture IPOM3BOJICTBO
mechanical MEXaHUIECKHU
service OKa3aHHue yCIyr
torque KPYTSIINI MOMEHT

Bonpocbhinzaganus:

1. TlepeBemuTen3anoMHATECIEAYIOIMECTOBarCIOBocoueTanus industry, conditions, application,
manufacture, nameplate, ratings,voltage, efficiency;service life, output power in kilowatts, to put
into operation, both...and, because of, the rated current, the starting current, the rated
torque,according to, to divide into, direct current = d.c.
2. IIpouTHTe U IepeBeTUTE TEKCT; NaiiTe MHPOPMALIHIO O TPHYMHEMHOT000pa3usl dIEKTpUIe-
CKHX MOTOPOB, UCHOJIB3Ys because of B oTBeTe.
3. IlpourtuTe nsATHIN ab3all TEKCTa, 0OpaTHUTE BHUMAaHNE Ha OTPHUIIATEIbHbIC TPUCTABKHU TpUIIara-
TCJIbHBIX U CKAa)KUTC O CPOKE CJ'Iy>K6BISJ'IeKTpI/I‘ICCKI/IX MOTOPOB.
4. TlpoutrTe BHUMATEIHHO JIBA MOCIEIHUX a03alla U CKAKUTE,B UeM COCTOUT PA3HUIIA MEXKTY
ABUTATCIIIMU ITOCTOAHHOTO U IIECPEMCHHOT'O TOKA.
5. PacckaxuTe 0 KOHCTPYKIIMM MOTOpA U €T0 MPUHIIUIE PaOOTHI.
6. Kaxoii CIOKYMCHT» UMECT Ka)KI[BIﬁ ABUTAaTCJIb U KaKUC CBCACHUSA MOKHO Y3HATh, IPOUYUTAB
€ro.
7. Cxkaxur €, Kakad pasHulla MCKAY HOMUHAJIbHBIM U ITYCKOBBLIMTOKOM.
8. Pacckaxute 0 BOBMOYKHBIX CPOKAX CITYKOBI AIIEKTPUUECKUX IBUTATEICH.
9. Brimmnmure U3 Tekcra TCPMHHBI, OTHOCAIIUCCA K SJICKTPOTCXHUKE.
10. IepeBeauTen3annoOMHUTECIEIYIONIHECTOBOCOYeTaH s Starting current, starting torque, arma-
ture current, starting rheostat,prime mover, rated value, line voltage, automatic control system,
stationarypart, rotating part, coil section;to operate at no-load, to result in fluctuation, to prevent
fault, to beattached to, to be actuated by.
11. [IpouTHuTe U NEpeBeIUTE TEKCT; PACCKAXUTE O cepe MPUMEHEHHUS JBUTATENeH TOCTOSHHOTO
TOKa.

Direct Current Motors
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1. D. c. motors actuate installations requiring large starting torques.To them belong, for example,
electrified transport (electric trains,trolleybuses, etc.), cranes and other installations. D. ¢. motors
are alsoused in automatic control systems.
2. A d. c. motor consists of two main parts: stationary part (stator)and rotating part (rotor). These
parts are separated by an air gap. Thestator serves for producing the magnetic field. It includes
the poles and aframe manufactured from iron and steel.
3. The rotor (armature) comprises a shaft, a core, a commutatorand windings. The winding is
made of coil sections consisting of insulatedcopper wire. The commutator includes copper bars
insulated fromone another. The bars are also insulated from the shaft. The commutatoris attached
to the shaft by means of metal rings. The armature connectedto the load is actuated by a prime
mover. The prime mover supplies atorque.
4. When a motor is operating at no-load, the armature current isequal to zero or so small that it
can be ignored.
5. In direct connection of a d. c. motor to a supply circuit the startingcurrent is rather heavy; it
may exceed the rated value. This may resultin fluctuations in the voltage or some other faults. In
order to preventthese faults, d. c. motors should not be connected directly to theline voltage. In
order to reduce high starting currents, starting rheostatsshould be utilized.
12. [IpouTtuTe BTOPOH U TpETHil a03allbl TEKCTA U CKAXKHUTE O PYHKIIUSIX CTaTOpa U POTOpA.
13. PaccKa)KMTEOKOHCTPYKIMUABUTATEISATIOCTOSHHOTOTOKA, HCIIOJB3YsCIIETyIONHerIaroisl: to
consist of, to separate by, to include,to comprise, to make of, to insulate from, to attach to, to
connect to, toactuate by.
14. TIpoutuTe TpeTuii ab3all TEKCTa M paCCKaXKHUTE 0 IpeoOdpa3oBaTese ToKa.
15. Pacckaxkute, B 4eM COCTOUT pa3HUIA MEKY TOKOM cTaTopa Oe3Harpy3Ku U IyCKOBBIM TO-
KOM.
16 HquTHTe HOCJICIIHI/Iﬁ 3632111 TCKCTA U CKAXKUTEC, YTO MPOUCXOAUT C ABUTaTCIIEM IMOCTOAHHOI'O
TOKa, €CJIn KTSDKEIIBINY HYCKOBOﬁ TOKIPEBLIIIACT HOMHUHAJIBHBIH.
17. PacckakuTe Bce, YTO BEI 3HAETE O JABUraTelIe MOCTOSIHHOIO TOKA.
18. TlepeBeauTen3anoMHUTECIIEAYIONIHECTOBOCOUeTaH s :SqUirrel-cage motor, single-phase mo-
tor, three-phase motor, phasewoundmotor, wound-rotor motor; low speed motor, voltage drop,
flexiblelamination, considerable voltage drop, deenergization of metal parts,constant disinfor-
mation, decomposition of structure, lengthy period of(dis)use, low/high speed operation.
19. HpO‘lTI/ITe " IEPEBCANUTEC TCKCT, Haﬁ,[[PITe BCC ONPCACIICHNS, BBIPAKCHHLIC IIPOCTHIMU U CO-
CTaBHBIMU CYHICCTBUTCIbHBIMU, CKA)KUTC,KaKUM 06pa30M C UX IMTOMOUIBIO XapPAKTCPUIYIOTCA
3IIEKTPOBUraTEIMIIEpeMeHHOr0 Toka (alternatingcurrent (a.c.) motors).

Alternating Current Motors
1. A. c. motors are subdivided into single- and three-phase motors.The single-phase motors are
used in refrigerators, washing machines,floor polishes, etc.
2. As to the three-phase motors they are widely used in industry.The two main designs of three-
phase motors are highly in use nowadays:phase-wound motors and squirrel-cage motors.
3. The a. c. phase-wound motor, like the d. c. machines, includesthe stationary part-the stator,
and the rotary part-the rotor. The statorconsists of a frame with a core. The rotor, like the d.c.
armature, consistsof steel laminations, insulated from one another; the three-phase winding
is connected to the three rings insulated from one another by meansof brushes. By these brushes
the rotor is connected to the starting rheostat.As soon as the motor is started, the rotor current
drops to its normalvalue and the starting rheostat stops operating.
4. The rotor of the squirrel-cage three-phase motor differs fromthat of the wound-rotor motor. Its
rotor is a winding built in the form ofa cylindrical cage. The cage consists of copper bars at-
tached to the copperrings; this kind of rotor is termed squirrel-cage. Squirrel-cage motorrotors
are supplied with ventilation. The ventilation serves to preventtheir overheating.
5. Installed motors are given a test at no-load and under a load.No-load test serves to check the
motor for noise. In the process of testno abnormal noise should be heard. In case this noise ap-
pears, the motormust be disconnected. After the check, the motor is given one more, noload
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test.

20. TIpouTuTe TEKCT €lle pa3 U BbIIEIUTE BCE KIIOUYEBbIE CYIIECTBUTEIbHBIC, KOTOPHIE 1AI0T
MPEJICTABICHUE O KOHCTPYKIIMH JICKTPOABUTATEIS.

21. TIpouTtuTe TpeTHil ab3all ATOrO ke TeKCTa U HaliuTe B HEMIIPUYACTUS ITPOLIEAIIETO BpeMe-
Hu (PII), koTOpBIE NAIOT NPEACTABIEHNEO KOHCTPYKLIUU IEKTPOIBUraTElIs IEPEMEHHOTO TOKA.
22. IIpouTtuTe TpeTHii ad3all TEKCTa U CKaXKUTE, Kak cJIoBO likemaer HaM mpejcTaBieHne O KOH-
CTPYKIIMU DJIEKTPOIBUTATEIIS.

23. IIpouTtuTe YyeTBEpTHIi ab3all TOrO K€ TEKCTa U HalJUTEPUMEPHI YIIOTPEOIeHHUs TJIarojoB ¢
MOCIIEIOTaMHt, PACITUPSFOIIMMHUHAIIN 3HAHUS O KOHCTPYKITUH 3JIEKTPOIBUTATEIIS.

24. TIpoutuTe mATHIN ab3all TeKcTa, 0OpaTUTE BHUMaHUE HA UCIIOJI30BAHUE CIIOBA «N0»; CKaXH-
Te, KaKyr0 HHPOPMAITUIO BbI MOTYYHIINO METOIAaX TPOBEPKH IIEKTPOIBUTATEIICH.

25. IIpouTuTe NEPBBIA U TPETUI ab3allbl TEKCTA M CKAXKUTE, YTO0003HAYAIOT COKpalieHus d.c. u
a.C.; B YeM COCTOMT Pa3IMYUe B KOHCTPYKIIUU COOTBETCTBYIOIINX AJICKTPOJABUTATEIICH.

250. PacckaxuTe Bce, 4TO BbI 3HA€TE O JBUTATENIE IEPEMEHHOTOTOKA.

IIpakTuyeckoe 3ansaTue Ne 31 — 32.
Tema 16. ElectricMachines:
Transformers and Electric Motors.
Faults of Motors and Ways of Their Repair / iiekTpuyecKkueManHbI:
TpanchopMaTopbI ¥ JJIEKTPOABUTATEIIH.
HeucnpaBHocTu ABUTaTe el M CNIOCOOBI UX YCTPaHEHUS

Heanb: popmupoBanuey CTyJ€HTOB KOMMYHUKAaTUBHOW KOMIIETEHLIMH ISl OCYILIECTBICHUS MPO-
(eccroHaTbHO KOMMYHHKAIIH.

B pe3yabTare 0CBOEHHSI TEMBbI CTYEHT A0JI2KEH:

3HATh: JIEKCUKY NPO(eCCHOHATBHON HAIPaBICHHOCTH;HOPMBI YIOTPEOICHHUS JIEKCUKH aHTIIH-
CKOT'O f3bIKa B NMpoQeccHOHANbHON c(hepe;0cO00eHHOCTH TpaMMaTHKU NMPOo(ecCrOHaIbHOTO aH-
TJIMHACKOTO SI3bIKA;

yMeThb: OCYLIECTBIISITh NPOPECCHOHATbHYI0O KOMMYHHUKALIMIO B YCTHON U NMUChbMEHHOU (popmax
Ha aHTJIMHACKOM $I3bIKE;YUTaTh U MEPEBOJUTH CIELUAIBHYIO JUTEPATypy JUIsl MOMOJIHEHUS Mpo-
(dheccroHaNbHBIX 3HAHUM;

BJIaJeTh:HABBIKAMH TNPO(ECCHOHATBLHOrO OOIIEHUS Ha aHIJMICKOM  sI3BIKE;CIIOCO0aMu
IIOITIOJIHEHU L HpO(l)eCCI/IOHaJ'II)HI)IX 3HAHUN U3 OpUIrHHAJIbHBIX HCTOYHWKOB Ha aHTIINHCKOM SI3BIKE.
AKTYaJIbHOCTb TeMbI: 00YCIIOBJIEHAa HEOOXOJUMOCTbIO oBIajgeHus YK-4.

TeopernyeckasayacThb:
Transformers

A transformer is used to transfer energy. Due to the transformer electric power may be trans-
ferred at a high voltage and reduced at the point where it must be used to any value. Besides, a
transformer is used to change the voltage and current value in a circuit.
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Fig. 10 Fig. 11

A two-winding transformer consists of a closed core and two coils (windings). The primary
winding is connected to the voltage source. It receives energy. The secondary winding is con-
nected to the load resistance and supplies energy to the load.

The value of voltage across the secondary terminal depends on the number of turns in it. In
case it is equal to the number of turns in the primary winding the voltage in the secondary wind-
ing is the same as in the primary.

In case the secondary has more turns than the primary the output voltage is greater than the
input voltage. The voltage in the secondary is greater than the voltage in the primary by as many
times as the number of turns in the secondary is greater than the number of turns in the primary.
A transformer of this type increases or steps up the voltage and is called a step-up transformer. In
case the secondary has fewer turns than the primary the output voltage is lower than the input.
Such a transformer decreases or steps down the voltage, it is called a step-down transformer.

Compare Ty and T, in the diagram. T, has an iron core. For this reason it is used for low-
frequency currents. T, has an air core and is used for high frequencies.

Common troubles in transformers are an open in the winding, a short between the primary
and the secondary, and a short between turns. In case a transformer has a trouble it stops operat-
ing or operates badly. A transformer with a trouble should be substituted.

Vocabulary
core CCPACYHUK
winding [ 'wamndm] 00MOTKa
turn BUTOK
to step up MOBBIIIATE
to step down TIOHUKATh
frequency [ fri:kwonsi] 4acToTa
due to ['dju:ta] Onmaronaps, u3-3a
Bonpocbhimzaganus:

1. a) Cover the right column and read the English words. Translate them into Russian and
check your translation.
b) Cover the left column and translate the Russian words back into English.

2. Put down the Russian for:

iron core primary winding
closed core secondary winding
input voltage step-up transformer
output voltage step-down transformer
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3. Complete the sentences using the correct variant:

1. A transformer is used

2. Electric power is transferred at a high
voltage and reduced to any value

3. A transformer consists of

4. The function of the primary is

5. The function of the secondary is

7. A step-down transformer is used

8. A transformer with an iron core

9. A transformer with an air core is used

10. In a step-up transformer

11. A transformer should be substituted

4. Complete these sentences using while.

a) to store charge.

b) to prevent the change of energy.

c) to transfer energy.

d) to change the voltage and current value in a
circuit.

a) due to resistors.
b) due to capacitors.
c) due to transformers.

a) cores only.

b) the primary and the secondary windings.

c) a core and the primary and the secondary
windings.

a) to prevent the change of voltage.
b) to supply energy.
C) to receive energy.

a) to receive energy.

b) to supply energy.

c) to transfer energy.

d) to decrease the value of charge.

a) to step down the secondary voltage.
b) to step down the primary voltage.

a) is used for high-frequency currents.
b) is used for low-frequency currents.

a) for high-frequency currents and for low-
frequency currents.
b) for high-frequency currents only.

a) the number of turns of the secondary wind-
ing is greater than the number of turns of the
primary.

b) the number of turns of the primary winding
is greater than the number of turns of the
secondary.

a) in case it has an open in the winding.

b) in case it has a short between the primary
and the secondary.

C) in case it has a short between turns.

1. The secondary winding of a transformer is connected to the load resistance... .

2.The primary winding receives energy... .
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3.A step-down transformer decreases the primary voltage... .

4.An air core transformer is used for high-frequency currents ... .

5.In a step-up transformer the number of turns of the secondary winding... .
is greater than the number of turns of the primary winding ... .

5. Pair work. Put these questions to your groupmate and ask him/her to answer them.

1.What is a transformer used for?

2.What does a transformer consist of?

3.What is the function of the primary winding?

4.What is the function of the secondary winding?

5.What type of transformer is called a step-up transformer?
6.What type of transformer is used for high-frequency currents?
7.What type of transformer is called a step-down transformer?
8.What type of transformer is used for low-frequency currents?
9. What is the relation between the number of turns in the windings and the value of current?
10.What are common troubles in a transformer?

11.What should be done in case a transformer has a trouble?

6. Read about current transformers. Answer the questions that follow.
Current Transformers

Current transformers are used for operating ammeters, wattmeters, and other measuring de-
vices. They produce in the meters a current lower than the measured current but proportional to
it.

Current transformers also insulate the instrument from the circuit which is being measured.
This is necessary for high voltage circuits.

e What is a current transformer used for?
e What type of current does it produce?

7. Read the text and find in it the answer to the question that follows it.
High-Frequency Current

Alternating current with frequency of 50 c/s is widely used in industry. Therefore this fre-
quency is called an industrial frequency and' the current, an industrial frequency current.

During sound transmission, current flowing in telephone wires changes with the frequency
of sound oscillations, which ranges from 50 to 10,000 c/s. The currents of such frequencies are
called audio- or low-frequency currents.

Radio transmission is based on the use of alternating currents with frequencies of hundreds,
thousands, millions and even tens of million cycles per second. These currents called high-
frequency currents are produced by means of an oscillatory circuit consisting of a coil and a ca-
pacitor. Moving along the turns now in one direction now in another, the electric charges oscil-
late in an oscillatory circuit.

¢ By what means are high-frequency currents obtained?

8. Read the text and find in it the answer to the question that follows it.
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Superconductivity

In the electric generating field, as well as in the electric-transmission and storage-technology
areas, considerable attention is focused on the use of superconductivity conductors. Cooling an
electric conductor to temperatures close to absolute zero (-273°C) results in the conductors’ los-
ing their resistance to electric current. Accordingly, their ohmic losses also drop greatly. Current
densities of tens of millions amperes per sg. cm can be tolerated in such conductors.

Cryogenic technology being now mastered, one can foresee the possibility of supercooling
not only generators but also underground transmission lines and storage coils.

e Are these statements true or false?

a) Conductors can never lose their resistance to the flow of electric current.
b) Generators and underground transmission lines can be supercooled.

9. Read the text and find in it the answer to the question that follows it.
Metals Used as Conductors

The use of electricity depends upon a means of conducting it from its source to the point
where it is to be used. Copper has been used as a conductor since the beginning of the industry
and no proper substitute has been found. Only one metal, silver, is more efficient, but it has too
high cost to be extensively used.

Aluminium, because of its lightness, is used in common practice for transmission lines
where long spans are necessary. It has, compared to other metals, a conducting capacity of about
60 per cent of that of copper.

e Why cannot silver be extensively used?

10. Think of three questions of your own about each of the given sentences. Put them down.

1. Electric charges are acted upon by forces when they move in the magnetic field.

2. Copper has been used as a conductor since the beginning of the industry.

3. Nuclear reactors decrease air and land pollution but they increase thermal and radiation
pollution.

11. Use the required tense form. What are the meanings of the word time in the sentences?

1. The experiment (repeat) many times.
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. The power which (radiate) as light is almost three times as great as that radiated as heat.

. It (know) that iron molecules are magnets at all times.

. Under ordinary room lightning the resistance of transistors (decrease) millions of times.

. Ruby crystals about ten centimetres long can (intensify) light ten times.

. The density of a semiconductor laser radiation (be) hundreds of times as great as that of
the ruby laser.

7. The power which (transmit) along a wire is the product of the voltage times the amperage.

OWhWwWwN

12. Copy the following sentences. Underline the predicates (ones in the Passive Voice with
two lines). Translate the sentences into Russian.

. A gas-cooled reactor is a nuclear reactor in which the coolant is a gas.

. The lowest temperature theoretically possible is called the absolute zero.

. What do substation power supply circuits depend on?

. The transmission lines are interconnected in switching stations. These network intercon-
nections are referred to as buses.

5. In a power network the large blocks of electric power are transmitted on the grid of
transmission lines. From the grid, power is being subdivided into smaller blocks and fed
into the subtransmission parts of the power network. Finally, the consumers are being
serviced from thedistribution network.

. The energy industry is undergoing considerable development.

. The world power capacity is doubling about per decade.

. Development of nuclear power plants for civil use began in the mid-1950s.

. In order to meet demands for power during the day, utilities have been turning to other
forms of hydroelectric systems.

10. In the electric generating field as well as in the electric transmission and storage-
technology areas considerable attention is concentrated on the use of superconducting
conductors because of their ability of losing their resistance under certain conditions,
namely at temperatures close to absolute zero (-273°C).

11. The maximum voltage applied to a dielectric material without causing it to break down
and expressed in volts per mm is termed its dielectric strength.

12. Electrical loads or consumers in power installations are the various arrangements and in-

stallations that are used to transform electric power into mechanical, heat and chemical

power, or energy.
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Electric Motors

Motors are used for converting different forms of energy into mechanical energy.

The main part of a motor is a coil or armature. The armature is placed between the poles of a
powerful magnet. When a motor is put into operation current starts flowing through the coil (ar-
mature) and the armature starts rotating.

Electric motors are used practically in every branch of industry, transport, and agriculture.
Naturally, they are produced in many different designs. They are used in industrial plants, aim
operate under different conditions.

Each motor is supplied with a nameplate which bears machine ratings: output power, volt-
age, the rated current, the starting current, the power factor, the efficiency, and the rated torque.

These motor ratings should be taken into consideration since they are necessary for the us-
ers. On them depends the length of motors’ service life, which is normally equal to about 10
years, provided that the operating conditions are normal. Naturally, under abnormal conditions
the service life becomes much shorter: motors operate poorly and may have different faults.

Vocabulary
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condition [kon'difn]

plant [pla:nt]
pole

torque [tok]

poor [pus]
nameplate [ 'nemmplert]

yCIIOBUE
3aBOJ

ITOJIIOC

BpalllcHuEe, MOMEHT BPAIICHHUS
O€eIHBIN, TIJI0X0M

(3aBojiCcKast) TabIMYKa

13. a) Cover the right column and read the English words. Translate them into Russian and

check your translation.

b) Cover the left column and translate the Russian words back into English.

14. Read the words and put down their Russian equivalents. Then translate themback into

English.
[ 'mdostr1] industry
['sa:vis] service
[ treenspo:t] transport
[ ‘' mouto] motor
[ 'praektikal] practical
[poutenfal] potential

15. Give the Russian for:

magnet pole

different conduit

machine ratings

rated torque

service life

poor operation

16. Form adjectives and adverbs. Translate them into Russian.

a. care — careful
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use —

power —

b.care — careless
use —
power —
wire —

c.normal — normally
practical —
potential —
abnormal —

poor —

17. Answer these questions:

1. What types of magnets are used in heavy industry?
2. How long is motors’ service life under normal conditions?

3. Are motors used in every branch of industry?

4. What are the main types of motors in use nowadays?

18. Complete the sentences using the correct variant:

1. Motors are used

2. Motor’s main part is

3. The armature is placed

4. Motors’ service life becomes shorter

5. Faulty motors operate

a) for transmitting energy.
b) for converting energy.

a) the frame.
b) the armature.
c) the stator.

a) between the poles of the magnet.

b) about the poles of the magnet.

a) under normal conditions.
b) under abnormal conditions.

a) normally.
b) poorly.

19. Answer these questions. Use them in a talk with your groupmate:
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1. What are motors used for?

2. What is the motor’s main part?

3. Where is the armature placed?

4. What ratings does the nameplate of a motor bear?

5. Under what conditions does a motor operate normally (poorly)?

20. Read about energy resources of today. Write three questions about the text and ask
your groupmate to answer them.

Energy Resources of Today

People are energy-rich today. Solar energy is considered to be a potentially limitless
source of clean energy. The waters of the world contain potential fuel — in the form of a spe-
cial isotope of hydrogen — deuterium. It is sufficient to power fusion reactors for thousands of
years.

21. Read the text and find in it the answer to the question that follows it.
Solar Energy

The Sun radiates to our planet great amounts of energy. This energy input fuels all our bio-
logical processes and is the original source for hydropower, wind power, and fossil fuel re-
sources. Environmentally and economically, die Sun is our greatest energy source. Why then is
the direct use of solar energy so limited for industrial, domestic, commercial, and transportation
purposes?

First, solar energy arrives in small quantities — only about one kW per square meter; second,
it does not arrive at all during night hours. Third, it is very difficult to transform it into useful
energy forms except low-grade heat.

e Why is the direct use of solar energy limited nowadays?

22. Read the text and find in it the answers to the questions that follow it.

The capacity of a capacitor is measured in farads. A capacitor has a capacity of one farad
when a charge of one coulomb increases the potential between its plates by one volt.

The capacity depends on four things:

first, the higher the voltage used to charge the capacitor the more energy it will store;

second, the larger the size of plates and the greater their number the more energy will be
stored;

third, the closer are the positive and negative plates the greater is the charge;

fourth, some insulators store greater charge than others.

e What does the capacity of a capacitor depend on?
e Give the title to the text.

23. Read the following sentences, containing the Subjunctive Mood forms. Which of the
sentences refer to the Present (the Future) and which to the Past?

1. Zero-resistance transmission lines would be very economical!
2. Without these means of communication the scientists would have great difficulties in ob-
serving man-made satellites.
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. If thin wires had been used in this device the wires would have melted.
. If the operators had used some additional components they would have been able to actu-
ate the relay.

5. We know a moving magnet to induce a current in a wire, the effect being stronger if the
wire were in the form of a coil.

6. It was a job one could have done much better.

7. Without the Sun there would be no light, no heat, no energy of any kind.

8. Oxygen is an element of greatest importance to the Earth as all living things would die
without it.

9. If it were not for lasers a great number of technological developments would not have
taken place.

10. In some hot countries the use of only one percent of the solar energy would serve an

enormous source of energy.

11. No subject is more surprising than magnetism; what would you think if you found that

on mixing ebonite and bakelite in some definite proportions a good conductor is formed

or that a mixture of copper and iron forms a good insulator?

~ w

24. Put down the title corresponding thematically to each of the given descriptions.
1) Titles: Electric Motor; Synchronous Motor; Asynchronous Motor; Induction Motor.

1. An a.c. motor in which the rotation takes place in synchro-
nism with the rotating element of the generator supplying
the operating current;

2. A machine for transforming electric power into utilizable
mechanical power;

3. An a.c. motor in which the rotation is not synchronous with
the rotating element of the generator supplying the driving
current;

4. An asynchronous a.c. motor in which the current flowing in
the winding of the secondary winding is induced electro-
magnetically by the current flowing in the primary one.

2) Titles: Control Power T; Air-blast T; Oil-cooled T.

1. A T which is cooled, when operating, by a flow of oil
through its framework;

2. A T which is cooled, when operating, by a blast of air deliv-
ered through its framework;

3. A T which serves as the source for a.c. control power for op-
erating a.c. devices.

3) Titles: Feeder; Commutator; Converter.

1. A machine which operates by means of a rotating commuta-
tor to convert a.c. into d.c. for distribution;

2. In an electric distributing system, a supply conductor carry-
ing current from a power-house to main conductors, and not
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itself connected to motors, lamps, or translating devices;

4) Titles:

3. A device for changing the direction of a current.

Series Generator; Shunt Generator; Turbo-alternator; Compound Motor.

1. A machine which generates an electric current (usually a dy-

namo electric generator, both a shunt winding and a series
winding are on its field magnets);

2. A machine consisting of an a.c. generator mounted upon the

shaft of a steam turbine;

3. A generator whose field-magnet winding is connected in se-

ries with or in succession to its armature;

4. A generator whose field-magnet winding is connected in

shunt to, or in parallel with its armature.

Faults of Motors and Ways of Their Repair

Motors may have different faults. A faulty motor does not start, or, when it is started, it op-

erates at an excessive speed.

Its brushes may spark and its windings and the commutator may be overheated and burnt.
Besides, a motor may produce an abnormal noise, etc. All these and other faults should be de-

tected and repaired.

In case the motor does not start it may have different faults (see the table):

Table

Possible causes of faults

Ways of repair

1. Fuses are faulty.

1. Replace the fuses.

2. Motor is overloaded.

2. Reduce motor load.

3. Circuit in armature winding has an open.

3. Repair the armature winding.

In case the motor, when started, stops:

1. Rheostat is shorted.

1. Check the rheostat and repair it.

2. Rheostat switches from one position to an-
other.

2. Slow down operation of rheostat handle.

Brushes may spark in case:

1. Motor is overloaded.

1. Reduce the load and remove overload.

2. Brushes are in poor condition.

2. Replace the brushes.

3. Pressure is low.

3. Adjust the pressure.
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4. Pressure is excessive.

4. Adjust the pressure.

In case the armature winding is overheated:

1. Motor is overloaded.

1. Remove the overload.

2. Ventilation fails to operate properly.

2. Check for slowing down the speed of the
motor.

In case of abnormal motor speed:

1. Motor is overloaded.

1. Reduce the load.

2. Rotor circuit has poor contact.

2. Repair the shorting mechanism.

In case rotor brushes against stator:

Rotor brushes against stator. Adjust air gap.

Vocabulary
to repair [T pea] PEMOHTHUPOBATh
brush [braf] HIETKA
gap 3a30p, TOPT
spark UCKpa
speed CKOPOCTb
noise [noiz] IyMm
slow MeJIEHHBIH
excessive [1k'ses1v] U30BITOYHBII
check MpoBepKa
toadjust peryaupoBarhb, HOJATOHSTh

25. a) Cover the right column and read the English words. Translate them into Russian and

check your translation.

b) Cover the left column and translate the Russian words back into English.

26. Read the words and put down their Russian equivalents:

[ ' komju:terto] commutator
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['sterto] stator

[ Touts] rotor

[ 'kontaekt] contact
[kon taekt] to contact
[ prouses] process

27. Put down the verbs corresponding to the given nouns and translate them:

check to check IPOBEPATH

spark

brush

repair

slow (adj)

28. Put down the Russian equivalents of these word combinations. Translate them back in-
to English (orally).

air gap

brush sparks

slow speed

excessive speed

safety devices

29. Answer these questions:

1. What do motors’ faults result from?

2. Are there any faults that can be ignored?

3. What makes motors’ service life shorter?

4. What does voltage supply stop result in?

5. What processes show the (dis)advantages of devices?

30. Are the words: spark, short, slow, brush, fault, load, test nouns? Are they verbs? Trans-
late the sentences into Russian:

1. New motors are given a no-load and under a load tests.
2. When the motor is tested it should produce no abnormal noise.
3. In case this noise appears the motor must be disconnected.
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. This generator must be checked; one should give it a test.

. The motor’s brushes seem to be sparking. Can you see the sparks?

. The windings of the coil are shorted. | have detected a short in the windings.

. The armature rotates slowly; let’s check it up!

. The speed of rotation is too excessive; it must be slowed down.

. In case the rotor brushes against the stator, the motor operates slowly. The faulty brushes
should be replaced.
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31. Complete the sentences using the correct variant:

1. A motor with a fault a) operates normally.
b) operates poorly.

2. Motor brushes spark in case a) they are in normal conditions.
b) they are in poor conditions.

3. Burnt commutator should be a) replaced.
b) repaired.
4. Brushes may spade in case a) pressure is low.

b) pressure is excessive.

5. Air gap is adjusted in case a) the rotor brushes against the stator.
b) the stator brushes against the rotor.

32. Answer these questions:

. When does a motor operate poorly?

. What should be done in case the motor is overloaded?

. What should be done in case the fuses are faulty?

. What should be done in case the rheostat is shorted?

. What should be done in case the brushes spark?

. What should be done in case the pressure is low?

. What should be done in case the ventilation does not operate?
. What should be done in case the rotor brushes against stator?
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33. Say a few words about your electrical engineering laboratory. Are there any faulty de-
vices in it? Have a talk with your groupmate about the faults and the ways to repair
them.

34. You know that all electrical devices and installations are constructed of a certain num-
ber of components. To these components belong electric power sources, wires, cables,
buses, switches, fuses, resistors, rheostats, capacitors, transformers, motors and others.

35. Let us have a talk about these components. Speak with your groupmates about their
types, their use, operation, possible faults and ways of their repair. Use the table below:

Circuit components Symbols
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Electric energy source

D.c. generator

D.c. motor

Chemical power source (primary or storage cell)

Electric lamp

Electric connection, removable and permanent

Switches, single- and double-pole switches

Fuse

Load, resistor

Safety earthing system

Rheostat, or variable resistor

Transformer, air-core T

Iron-core T

Capacitor, fixed C, variable C

107



36. Draw schemes of circuits and devices constructed from these components. Have a talk
with your groupmates about them:

1.

2.

Connect four resistors, two voltage sources and a switch in series. Speak about the con-
struction and the operation of the circuit.

Connect several resistors and cells in series-parallel. Suppose that one of the resistors gets
open; what does it result in? Suppose that a whole set gets open. What does it result in?

. Measure the value of current (voltage, power, resistance) in the circuit. Use proper meters.

Speak about the way you connect the meters to the circuit.

. Take the proper components and construct an earthing protection system. Draw its

scheme. Speak about its operation.

. Draw a scheme of a thermal relay. What components are necessary for it?
. Draw a scheme of an overhead transmission line. Speak about its operation. What are its

possible faults?

. Draw a scheme of a substation. Speak about its operation and about its possible faults.

What are the ways of their repair?

37. Put down the title corresponding thematically to each of the given descriptions.

1) Titles: Conduction; Conductor; Conductivity; Sound; Circuit; Copper; Silver; Engine.

1. A device for converting one form of energy into another es-

pecially for converting other forms of energy into mechani-
cal (i.e. kinetic) energy.

2. The transmission of heat from places of higher to places of

lower temperature in a substance.

3. The reciprocal of the resistivity or specific resistance of a

conductor.

4. A body capable of carrying an electric current.

5. A red metal. It is unaffected by water or steam.

6. The complete part with an electric current across it.

7. White, rather soft metal. The best-known conductor of elec-

tricity.

8. A physiological sensation received by the ear. It is caused by

a vibrating source and transmitted as a wave motion through
air.

2) Titles: Electric Field; Direct Current; Alternating Current; Electromagnetic Radiation;

Continuous Wave; Electromagnetic Spectrum.

1. Radiation consisting of waves of energy associated with elec-

tric and magnetic fields. This radiation is emitted by matter
in units called photons.
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3) Titles:

4) Titles:

2. The range of frequencies over which electro-magnetic radia-
tions are propagated. The lowest frequencies are radio
waves, increases of frequency produce infrared radiation,
light, ultra-violet radiation, X-rays, gamma-rays and finally
the radiation associated with cosmic rays.

3. Radio or radar transmissions which are generated continu-
ously and not in short pulses.

4. An electric current flowing always in the same direction.

5. A flow of electricity which, after reaching a maximum in one
direction, decreases, finally reaching a maximum in the op-
posite direction, the cycle being repeated continuously. The
number of such cycles per second is the frequency.

6. The region near an electric charge, in which a force is acting
on a charged particle.

Energy; Electrical Energy; Chemical Energy; Radiant Energy; Kinetic Energy;
Potential Energy.

1. The capacity for doing work.

2. That part of the energy stored within an atom or molecule
which can be released by a chemical reaction.

3. The energy which a body possesses by virtue of its position.
It is measured by the amount of work the body performs in
passing from that position to a standard position in which
the energy is considered to be zero.

4. The energy which a body possesses by virtue of its motion.
5. The energy that is transmitted in the form of radiation.
6. The energy associated with electric charges and their move-

ments. It is measured in watt seconds (joules) or kilowatt-
hours.

Accumulator; Cell; Primary Cell; Solar Cell.

1. Device for producing an electric current by chemical reac-
tion.

2. A storage battery. A device for «storing» electricity. An elec-
tric current is passed between two plates in a liquid; this
causes chemical changes in the plates and the liquid. When
the changes are complete, the device is charged.

3. Semiconductor devices which are made from thin slices of
silicon. Almost all Russian and American satellites have
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used such cells to supply on-board electrical power. Alt-
hough the efficiency of these cells is no more than 10%,
they provide a reliable electric power source that lasts for
years on a satellite.

4. A device for producing an electromotive force and delivering
an electric current as the result of a chemical reaction.

Pa3znen5. PowerSystemsand EnvironmentalProtection/9neprocucremMsl
M 3amuTaokpyxawmencpeabl

IpakTHyeckoe3ansTue Ne 33 — 34.

Tema 17. Complex of Energy Resources:
Electric Power Consumers. Power Systems /
Kommieke 3HepreTuyecKux pecypcos:
IHoTpeduTen 31eKTPOIHEPrUN. IHEPTrOCUCTEMBI.

Heab: popmupoBanuey CTyJ€HTOB KOMMYHUKATUBHOW KOMIIETEHIIUH ISl OCYIIECTBICHUS MPO-
(deccroHanbHOW KOMMYHUKAIIUH.

B pe3yJsibTaTe 0CBOEHUSI TeMbI CTYIEHT /10JI2KEH:

3HATh: JICKCHKY NTPO(HEeCCHOHAILHON HANPABICHHOCTH;HOPMBI YIIOTPEOICHHS JICKCUKH aHTJIH-
CKOTO f3bIKa B MpoQeccHOHANbHON c(hepe;0cO00eHHOCTH TpaMMaTHKU NMPOo(ecCOHaIbHOTO aH-
TJIMACKOTO SI3BIKA;

yMeTb: OCYILIECTBISTh MPOPECCHOHATBHYI0O KOMMYHHUKAIIUIO B YCTHOM U MUChMEHHOU (popmax
Ha aHTJIMMCKOM SI3BIKE;YUTATh M TIEPEBOJIUTH CICIHAIBHYIO JTUTEPATypy HJIsl TMOMOJHEHUS TIPO-
deccroHaNbHBIX 3HAHUI,

BJIa/IeTh:HABBIKAMH  TIPO(PECCHOHATILHOTO OOIICHUST Ha AaHTJIUHCKOM  SI3BIKE;CIIOCOO0aMu
MOTIOJTHEHUS TPO(eCcCHOHANBHBIX 3HAHUN U3 OPUTHHAIBHBIX UICTOYHUKOB Ha aHTIIUHCKOM SI3bIKE.
AKTYaJILHOCTh TeMbI: 00yCIIOBJIEHAa HEOOXOAMMOCThIO oBasieHus Y K-4.

TeopeTnyeckasayacThb:

Electric Power Consumers and Power Systems

An electric power consumer is an enterprise utilizing electric power. Its operating character-
istics vary during the hours of day, days and nights, days of week and seasons.

All electric power consumers are divided into groups with common load characteristics. To
the first group belong municipal consumers with a predominant lighting load: dwelling houses,
hospitals, theatres, street lighting systems, mines, etc.

To the second group belong industrial consumers with a predominant power load (electric
motors): industrial plants, mines, etc.

To the third group belongs transport, for example, electrified railways. The fourth consists
of agricultural consumers, for example, electrotractors.

The operating load conditions of each group are determined by the load graph. The load
graph shows the consumption of power during different periods of day, month, and year. On the
load graph the time of the maximum loads and minimum loads is given.

Large industrial areas with cities are supplied from electric networks fed by electric power
plants. These plants are interconnected for operation in parallel and located in different parts of
the given area. They may include some large thermal and hydroelectric power plants.

The sum total of the electric power plants, the networks that interconnect them and the pow-
er utilizing devices of the consumers, is called a power system. All the components of a power
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system are interrelated by the common processes of protection, distribution, and consumption of
both electric and heat power.

In a power system, all the parallelly operating plants carry the total load of all the consumers
supplied by the given system.

The building up of a power system is of great importance for the national economy. An eco-
nomical utilization of the power plant installations and of the sources of power is achieved by
interconnected operation of a series of power plants in a common power distribution system.

Vocabulary
toachieve [o'tfi:v] JIOCTUTATh
tobelong (to) MPUHAJUICKATH, OTHOCUTHCS (K)
to feed CHA0XAaTh, UTATh
todetermine [dr'to:min] OIPEIENATh

torelate OTHOCHUTBCS (K), OBITh CBSI3aHHBIM (C)

predominant [pr1’dommnant] peobJ1aJaroImii

graph [gra:f] KpHBasi, TpapuK

national HapOJHOE X035HCTBO

auxiliary [0:g z1l1or1] BCIIOMOTATEIIbHBIH, T00aBOYHBII
breaker BBIKITIOYATEITh, IPEPHIBATEIH
bushar cobuparenpHas MUHA

feeder unep

flexible THOKHI

to comprise [kom praiz] BKJIIOUaTh B ce0s

to distribute [dr'stribju:t] pacnpenensith

as...to YTO KacaeTcs
aswellas TaK Ke, KaK 1

blade JIOTacTh

level YPOBEHB

magnitude [ megnitju:d] BEJIMYUHA

head [hed] (30.) Bepx, Bepxymika
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plant [pla:nt] CTaHIIHSI, 3aBOJT

runner poTop

shaft [fa:ft] IPUBOJI, BaJl

torotate [rou tert] Bparmarb(cs)

to influence BIIUSITh

to fluctuate ['flaktfuert] K0JIe0aThCs
BonpocbiuzagaHus:

1. a) Cover the right column and read the English words. Translate them into Russian and
check your translation.

b) Cover the left column and translate the Russian words back into English.

2. Read the words and put down their Russian equivalents. Then translate them back into
English (orally).

[ keerikto 'ristik] characteristic —
[mju: nisipl] municipal —
[1'lektrifar] to electrify —

[ 'hardrou] hydro —

[ 'proriad] period —

3. Distribute the words below into three columns:

action process doer

utilizer, protect, distribution, utilize, protection, distributor, consumption, consume, utiliza-
tion, consumer

4. Put down the Russian equivalents of these word combinations. Translate them back into
English (orally).

a. load graph

lighting load

power load

b. power utilizing devices
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parallelly operating plants

enterprises utilizing power

5. Complete the sentences translating the words in brackets:

1. Water-turbine (3aBozpr) are called hydroturbines.

2. Load graph (ompenensier) the operating load (ycioBus).

3. Economical (motpe6nenue) of electric power (nocturaercs) by interconnected operation of
power plants.

6. Answer these questions:

1. What enterprises are called electric power consumers?

2. When do their operating characteristics vary?

3. What consumers belong to the four different groups?

4. What conditions does the load graph determine?

5. What type of system is called a power system?

6. What processes interconnect the components of a power system?

7. In what way is an economical utilization of power installations achieved?

7. Describe a power system and its operation.
8. Read and translate:

Substations

A substation is designed to receive energy from a power system, convert it and distribute it
to the feeders. Thus a substation serves as a distribution centre. Substations feed (supply) various
consumers provided that their basic load characteristics are similar. Therefore the energy is dis-
tributed without transformation of the voltage supplied.

Common substations comprise isolators, switchgear buses, oil circuit breakers, fuses, power
and instrument transformers and reactors.

Substations are classed into step up and step down ones. The step up substation includes
transformers that increase the voltage. Connected to the busbars of the substation are the power
transmission lines of power plants of the system.

As to step down substations, they reduce the voltage to 10 or 6 kV. At this voltage the power
is supplied to the distribution centres and to the transformer substations of power consumers.

A transformer substation serves for transmitting and distributing electric power. It comprises
a storage battery, control devices and auxiliary structures.

Transformer substations are classed into indoor and outdoor; both types are used for feeding
industrial enterprises. Compared to other types of substations, transformer substations have cer-
tain advantages. They have flexible construction and easy and reliable operation. In case of a
fault in the left-hand section, the main circuit breaker opens while the normally open section cir-
cuit breaker closes and puts the voltage of the section to normal. Power from a substation is de-
livered to distribution centres.

9. Put down the Russian equivalents of these word combinations. Translate them back into
English (orally).
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circuit breaker
auxiliary units
distribution centre
flexible construction
reliable operation

switch gear bus

hydraulic as well as solar sources of en-

ergy
as to phase-word motors

10. Fill in as well as, as to and translate the sentences:

1. Excessive starting current may result in fluctuations in the voltage ... in other faults of the

motor.

2. ... A.C. motors they are subdivided into single- and three-phase motors.

11. Complete the sentences using the correct variant:

1. A substation serves

2. A substation feeds consumers

3. The lines of power plants are con-
nected

4. A substation comprises

5. Flexible construction is

a) to consume energy.
b) to distribute energy.
c) to convert energy.

a) with various load characteristics.
b) with similar load characteristics.

a) to the busbars.
b) to the switchgear.
a) the main elements.

b) the main and auxiliary elements.

a) an advantage.
b) a disadvantage.

12. Pair work. Put these questions to your groupmate, and ask him/her to answer them.

1. What does a substation serve for?

2. What type of consumers does a substation feed?
3. What parts are the power transmission lines connected to?
4. What components does a substation comprise?

5. What types are substations classed into?

6. What are advantages of a transformer substation?
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Electric Power Plants
1. Electric power is generated at electric power plants. The main unit of an electric power plant
comprises a prime mover and the generator which it rotates. In order to actuate the prime mover
energy is required. Many different sources of energy are in use nowadays. To these sources be-
long heat obtained by burning fuels, pressure due to the flow of air (wind), solar heat, etc.
2. According to the kind of energy used by the prime mover, power plants are divided into
groups. Thermal, hydraulic (water-power) and wind plants form these groups.
3. According to the kind of prime mover, electric power plants are classed as
a) Steam turbine plants, where steam turbines serve as prime movers. The main generating units
at steam turbine plants are the turbogenerators. Steam turbine plants belong to the modern, high-
capacity class of power plants.
b) Steam engine plants, in which the prime mover is a pistontype steam engine. Nowadays no
large generating plants of industrial importance are constructed with such prime movers. They
are used only for local power supply.
c) Diesel-engine plants in them diesel internal combustion engines are installed. These plants are
also of small capacity, they are employed for local power supply.
d) Hydroelectric power plants employ water turbines as prime movers. Therefore they are called
hydroturbine plants. Their main generating unit is the hydrogenerator.
4. Modern wind-electric power plants utilize various turbines; these plants as well as the small
capacity hydroelectric power plants are widely used in agriculture.
13. IepeBeaurensanoMuuTeceayomnmeciopocouetanus: sSmall capacity hydroelectric power
plant, diesel internal combustion engine, wind power plant, steam turbine plant, hydraulic power
plant; solar generator, wind power, combustion engine, solid fuel, solar heat, prime mover; die-
sel-engine, water-power, wind-electric, piston-type, highcapacity.
14. HquTHTe " NCPEBCANTEC TCKCT,; CKAXKUTC, HA KAKUX CTAHIIHUAX MOKHO BI)Ipa6aTI)IBaTI) JJICK-
TPOIHEPTUIO, UCTIOJB3YHTE ciioBocoueTanus due to, according to.
15. [IpouTHuTe TEKCT elie pa3 U CKaXXUTe, KaK Ha3bIBAalOTCS CTAHIMH, BbIpa0aThIBAIOIINE HJIEK-
TPUYICCKYIO DHCPIUt0, HCXOAA U3 UICTOYHUKA I[BI/I)KyIJ_Ieﬁ CHIJIBI.
16. PacckaxuTe, B 4eM COCTOUT CXOJICTBO M Pa3In4YHe MapOTYpPOMHHBIX M MapONOPIITHEBBIX
YCTAaHOBOK.
17. TlpoutuTe TpeTuii ab3all TEKCTa M CKAXHUTE, B UEM COCTOMUT Pa3HUIlA MEX]y apOIOpIIHe-
BbIMHU U NU3CJIbHBIMU YCTAHOBKAMMU.
18. B ueM COCTOHT CXOJCTBO U PA3JIMYUE B MPUHITUIIAX PAOOTHI MAPOTYPOUHHBIX U THIPOIJICK-
TPUYICCKHUX YCTAaHOBOK.
19. TIpouTuTe TEKCT U CKAKUTE, IKCIUTYaTAIUs KAKUX U3 YITOMSIHYTBIX JIEKTPOCTAHIINN HanOo-
JICC, IO BallICMy MHCHUIO, 6naronp1/1;1THa JJIsA Oprmammeﬁ Cpcabl, 06OCHy1>'ITe CBOC MHCHHC,
UCIIOJB3Ys B OTBETE CICAYIONIME cioBocoueTanus: Inmyopinion, Ithink, tomymind.
20. Pacckaxxute, 4TO BBl 3HAaETE 00 DIEKTPOCTAHIIUAX.

IIpakTnyeckoe3ansitue Ne 35 — 36.

Tema 18. Electric Energy Production:
Hydroelectric Power Plants. ThermalPower-Station /
IIpou3BoACTBO 3J1eKTPUYECKOH JHEPIHU:
I'maposnexrpocranuuu. TenioBas 31eKTPOCTAHIMSA.

Heas: hopMupoBaHuey CTYACHTOB KOMMYHHKAaTUBHON KOMIIETEHIIMU JUIS OCYLIECTBICHUS TPO-
beccroHanbHOW KOMMYHUKAITUH.

B pe3ysibTaTe 0CBOEHHSI TEMbI CTYAEHT A0JIZKEH:

3HATh: JICKCUKY MPO(eCcCHOHATBHON HAINPAaBICHHOCTH;HOPMBI yIIOTPEOICHHS JCKCHKH aHTIUH-
CKOT0 si3bIKa B Mpo¢ecCHOHATBbHON c(hepe;0COO0eHHOCTH IpaMMaTUKH Mpo(ecCHOHANBHOTO aH-
TJIMACKOTO SI3BIKA;

yMeTh: OCYLIECTBIATh MPO(PECCHOHATBHYI0 KOMMYHHKAIIMIO B YCTHOH M MHCbMEHHOH (hopmax
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HA aHTJIMICKOM SI3BIKE;YUTATh U MIEPEBOAUTH CICHUATBHYIO JTUTEPATyPy IS TOMOJIHEHUS TPO-
(dheccroHaNbHBIX 3HAHWM;

BJIaJeTh:HABBIKAMH TMPO(ECCHOHATFHOTO OOIIEHUS Ha aHIJHMICKOM  SI3BIKE;CIIOCO0aMu
MOTOJIHEHUS MTPO(ecCHOHaNbHBIX 3HAHUN U3 OPUTHMHAIIBHBIX UICTOYHUKOB Ha aHTJIUHCKOM SI3bIKE.
AKTYaJIbHOCTH Te€MbI: 00YCIIOBIIEHAa HEOOXOAMMOCTHIO oBianeHus Y K-4.

TCOPCTI/I‘{GCKaﬂ‘{aCTb:
Hydroelectric Power Plants

Hydroelectric power plants are built on rivers. Large-capacity hydroelectric power plants are
commonly located at considerable distances from the consumers of electric power.

The production process at these plants is rather simple: the water flows into the hydroturbine
runner, acts upon the runner blades and rotates the runner and the turbine shatft.

The generator shaft is connected to the turbine runner shaft. The difference in the water level
influences the power capacity of a plant, i.e. the magnitude of the water head and the daily in-
flow of water fluctuates considerably according to the season.

The production process is different at power plants of different constructions and of different
kinds. In atomic power plants, for example, it is not so simple as in hydroelectric plants.

Vocabulary

blade J0nacTh

fluctuate KoJIeOaThCs

head roJIoBa

i.e. —id est [Id 'est] — that is TO €CTh, TO XK€ CaMOe
influence OKa3aTh BIIUSHHC
level YPOBEHb

magnitude BEJINYMHA

runner OeryH

season CE€30H

Bonpocs! u 3aganus:

1. [epeBenuTenzanoMuuTecienyonmecitopocoderanus:fuel expenditure, water head, turbine
blades, level influence, levelchange, blade size, runner blade, turbine shaft, generator shaft, wa-
terhead magnitude, water level change influence, thermal power plant, hydroelectricpower plant
production process, plant’s power capacity, regionalpower plant, large industrial region supply.
2. IIpouTHTe U IEpEeBETUTE TEKCT; CPABHUTE OCOOCHHOCTH PACIIONIOKEHHS THAPOCTAHIINHN, ITapo-
MOPHIHEBBIX U JU3CJIIbHBIX YCTAHOBOKOTHOCUTCIIBHO HOTpG6HT6J'I€fI BHCKTqueCKOﬁ SHCPTHHU.
3. Put down the Russian equivalents of these word combinations. Then translate them back

into English (orally).

runner blade

turbine runner

turbine shaft

water level

water head

large capacity power plant

magnitude of the water head
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daily inflow of water

turbine runner shaft

4. Complete the sentences using the correct variant:

1. Hydroelectric power plants are built ~ a) on rivers.
b) on waterfalls.

2. Large-capacity power plants are lo- a) at a short distance from consumers of power.
cated b) at a considerable distance from consumers of
power.
3. The production a) is very complex. process at the plants

b) is rather simple.

4. The power capacity of a plant a) remains constant.
b) changes considerably.
c) is influenced by the difference in the water
level.
5. The daily inflow of water a) fluctuates according to the consumption.
b) fluctuates according to the season.

6. The production process a) depends upon the construction of the plant.
b) is the same at power plants of different con-
structions.

5. Pair work. Put these questions to your groupmate and ask him/her to answer them:

1. On what sites are hydroelectric power plants built?

2. Are large-capacity plants located far from consumers of power?

3. Is the production process at the plants simple or is it complex?

4. What influences the power capacity of a plant?

5. According to what factors does the daily inflow of water fluctuate?

6. Does the production process at the plant depend on its construction?

7. Do you know that a thermal power plant seldom has an efficiency more than 40%?

6. [IpouTHTe TEKCT €IIle pa3 u CKAKUTE, B UeM, 110 BallleMy MHEHHIO, COCTOUT CXOJCTBO BETpS-
HBIX SHEPTOYCTAHOBOK M TUJIPOCTAHIIMIMAIION MOIIIHOCTH.

7. Ilpoutute TpeTuit ab3al] TEKCTa U CKAXHUTE O (paKkTOope BIUSHUSIHA SHEPTeTHUYECKYIO0 MOIII-
HOCTb THJIPOCTAHIINH.

8. Pacckaxute 0 MMPOM3BOICTBEHHOM IIPOIIECCE HA TUAPOITEKTPOCTAHIIMN, HCIIOB3YHTE CIIEY-
rolue riaroiisl B orBete: to flow into, toactupon, torotate, toconnectto, toinfluence, tofluctuate.
9. PacckaxuTe 0 CXOJICTBE U PA3JIMYUH THAPOIICKTPOCTAHITUIMAIION M BBICOKOW MOIITHOCTH.
10. PacckaxxuTe 0 KOHCTPYKIIUU THIPOIIEKTPOCTAHIINH, UCTIONB3YHTE CXEMY MOMEPEYHOTO pas-
pe3a, UMEIOIIYIOCS B TEKCTE.

11. Pacckaxkute, Kakyto HH(GOpPMALIMIO BBl U3BIeKIU, mpounTaBTekcT Hydroelectric Power
Plants.

12. TlepeBenuTeN3aIOMHUTECIICTYIONIMECTIOBANCIIOBOCOUeTaH s . current, boiler, steam, equip-
ment, generator, fuel, installation, mighty, generation, supply, integration, fan; power engineer-
ing, power system, power-station, coal handling, boiler house, turbine house, flue gases, cooling
water, at a number of thermal power stations, power machine building industry, heat-andpower
plants, total power output, feed pump.
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13 HpO‘-ITI/ITe nu HepeBe,uHTe TCKCT. BBIIIUIIIUTC CYIJ_IGCTBI/ITCJIBHBIG B pOJII/I OHpC,Z[G.HeHI/ISI nu pac-
CKA>XUTE O COCTABJIAKOIINX KOMIIOHCHTax Tel'IJ'IOBJ'IeKTpOCTaHHI/II/I.
Thermal Power-Station

1. A modern thermal power-station is known to consist of four principal components namely,
coal handling and storage, boiler house, turbine house, switchgear.

2. If you have not seen a power-station boiler it will be difficult for you to imagine its enormous
size.

3. 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 generat-
ed.

4. A steam turbine requires boilers to provide steam. Boilers need a coal-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.

5. 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.

6. Large installations with mighty turbogenerators are operating at a number of thermal power-
stations in Russia. It is necessary to point out that the power machine building industry has start-
ed to manufacture even greater capacity installations for thermal power-stations.

7. 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 installa-
tions is operating at the Moskowskaya thermal power-station-25.

8. Thermal power-stations are considered to be the basis of power industry. More than 80% of
the country's total power output comes from the above stations. It is necessary to say that sepa-
rate power-stations in our country are integrated into power systems. Integration of power sys-
tems is a higher stage in scientific and technical development of power engineering.

14. TIpouTuTe YeTBEPTHIi ab3all TEKCTa, BBIASIUTE TIaroibl B HeolpeaeaeHHou hopMme, onpee-
JUTE UX QYHKIHUH U CKaXUTE, YTO HYXKHO Ui pabOThl IapOBOM TYpOUHBI, UCIIONIB3YHTE B OTBETE
9TH TJIaroJibl.

15. [IpouTuTe naThIi ab3all TekcTa, 00paTUTE BHUMAaHKME Ha CJIOBO turn, pacCKa)KUTe O MPUHIINIIE
paboThl TypboreHepaTopa.

16. [TpouTHTE TEKCT W BBIMUIITUTE KIIFOUYEBHIE CIIOBA, OTHOCAIINECS K YCTPOHUCTBY U paboTe Ter-
JIODJICKTPOCTAHIIUU.

17. [IpouTHuTe TEKCT elie pa3 U CKaXUTe, KaKhe NCTOYHUKU SHEPTHH SIBISIFOTCSI OCHOBOM pabOThI
TCIJIO3JICKTPOCTAHIIUU.

18. Ha ocHOBaHWMH 3HaHUI1 MPUHIIMTIOB PA0OTHI ATOMHOW CTAHIINH, THIPOCTAHIINH, TETUIODIICK-
TPOCTAHIIMU CKAXXHUTE O X BO3/ICHCTBUU Ha OKPYKAIOIIYIO Cpey, UCTIONb3yiiTe cioBa radiation,
insulation, fluegases, headofwater, toflood.

19.P ACCKaXUTEC, Kakou BKJIaZl B DHCPI'CTUKY Hamel CTpaHbl BHOCAT TCIJIODJICKTPOCTAHIIUU.

20. Pacckaxxute 0 paboTe TEIUIOIEKTPOCTAHITHH.

IpakTuyeckoe 3anaTue Ne 37 — 38.
Tema 19. The Use of Various Energy:
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Solar Power Plant. Tidal Energy /
Hcnoan3oBanue PA3JUYHBIX BU/10B JHEPIrum:
CosHeuHas 3HeKTp00TaHIII/Iﬂ.3HepFI/IH NMPpUJINBOB.

Heas: hopMupoBaHuey CTYACHTOB KOMMYHHKATUBHON KOMIIETEHIIMU JUIS OCYIIECTBICHUS TIPO-
(eccrOHABHOI KOMMYHHKAIHH.

B pe3yJibTaTe 0CBOEHHSI TEMbI CTY/I€HT JI0JI/KEH:

3HATH: JICKCUKY NPOPECCHOHATBHOIN HAIPaBICHHOCTH;HOPMbI YIOTPEOJICHNS JICKCUKU aHIIIN -
CKOTO si3bIKa B Mpo¢ecCHOHATBbHON c(hepe;0CO0eHHOCTH IpaMMaTUKH MPO(ecCHOHANIBHOTO aH-
TIIMHACKOTO SI3bIKA;

yMeTh: OCYLIECTBISATh NMPO(PECCHOHANBHYI0 KOMMYHHKAIIMIO B YCTHOH M MUCbMEHHOU (hopmax
Ha aHTJIMHCKOM SI3BIKE;YMTATh M HIEPEBOJHUTH CHCLUUATIBHYIO JIUTEPATYpy IS HOIOJHEHUS PO-
(deccroHaNbHBIX 3HAHUI,

BJIaJIeTh:HABbIKAMH INPO(PECCHOHAIPHOTO OOLICHHS Ha aHMIMICKOM  s3bIKe;CIIocobamu
IIOITOJIHCHU HpO(beCCI/IOHaJH)HI)IX 3HAHUU U3 OpUIrHHAJIbHBIX UCTOYHHUKOB Ha aHTIINIHCKOM SI3BIKE.
AKTYaJIbHOCTB TeMbI: 00YCIIOBJIEHa HEOOXOIUMOCTHIO OBIajeHust YK-4.

TeopeTnyeckasg4acTh:

Solar Power Plant
1. This project has supported the construction of a PV power plant, which is the first of its type
in the world. All the components of the plant were developed during the previous projects and
now, in this latest project, the size of the concentrators has been increased to full commercial
dimensions. These new, modular units consist of two 75 metres long rows of PV cells. The new
units use reflecting instead of refracting technology, have single-axis tracking and encapsulated
modules.
2. The new plant, named EUCLIDES, has eight units, each with two rows of concentrators 72
metres long and 2.9 metres wide. The two rows in each unit share a single tracking carriage.
Each unit is rated at 62 kWp, giving a total rating of 480 kWp. Each tracker has an output of
750 V. In the concentrator units themselves, the cells are interconnected and encapsulated, just
like flat modules, and the concentration of optics are mirrors instead of the Fresnsel lenses used
in all previous PV units.
3. The new design provides a more constant output than that from flat panels, and this means that
a better price should be obtained for the electricity produced.
4. There is a growing interest in green electricity (generated from renewable sources) among
consumers. In the Netherlands, increasing demand from consumers for PV systems to supply
electricity at their own premises offers an opportunity to market centralised PV system,
which have, until recently, gained little support. More development work needs to be done to
improve the appropriate technology for grid connected PV systems and this project will bring
together Italian electricity company ENEL, with their expertise in the operation of centralised
PV systems and the marketing expertise of Dutch energy company EDON. The technology will
be demonstrated to the general public and commercial end-users.
5. The new system, the first ground-based central PV system in the Netherlands, will be installed
on top of a concrete storage tank for drinking water, and will consist of three units, each with a
capacity of 60 kWp, giving a total capacity of 180 kWp. This project aims to de monstrate the
role that sales of green electricity can play in driving the development of PV, and other renewa-
ble projects.

Vocabulary

component COCTaBHAs 4acTh
dimension HU3MepeHue
encapsulate HHKAICYyIMPOBaTh
Euclides EBximnp

expertise JKCIIEPTU3a
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kWp — kilowatt KBT - kxunmoBart

project MPOEKT

project MPOCKT

PV — Photovoltaic PV - porosnekrpuueckuii
renewable BO300HOBJISIEMbIH

supply OCTaBKa

Bonpocsk u 3aganus:

1. [lepeBenuTen3anOMHHUTECIICTYIOLIMECIOBANCIIOBOCOYETaH s : concentrator, technology, to re-
flect, to refract, to focus; previous project, latest project, reflecting technology, refracting
technology, modular unit, photovoltaic power, photovoltaic power plant, single-axis tracking,
encapsulated module, grid-connected PV system, solar technology, solar power, ground-based
system, end-user.

2. [Ipoutute u nepeBeaUTe TEKCT; BHITUIINTE KIFOYEBBIE CIIOBA, OTHOCSIIUECS K yCTpoiicTBY PV
plant (photovoltaic power plant) poTOrIEKTPHUUIECKOIT FIHEPTrOYCTAHOBKH.

3. [IpoutuTte BTOpOI U MocieqHui ad3albl TeKCTa U 00BACHUTE, KaKyt0 HH(POPMAIIHIO BBl U3-
BJICKJIM Ha OCHOBAHHWU YHUCINUTCIBbHBIX, UCIIOJIb30BAHHBIX aBTOPOM.

4. U3 nepBbix Tpex ab3aues Boinuiute npuyactus (P1, PII) B ponu onpenenenus, ucnonb3yiite
UX B onucaHuu ycrpoiictsa PV plant.

5. IIpu nepeBone TpeThero adb3ara oOpaTuTe BHUIMAHKUE HA CTETICHU CPABHEHMSI IPHIIaraTebHbIX
N CKAXUTEC, YTO HOBOI'O BbI Y3HAJIN O JOCTOMHCTBC HOBOI'O ITPOCKTA C SKOHOMHYECKON TOUKHU
3peHusl.

6. HpO‘ITI/ITe ‘IGTBGpTLIfI 3638.11 TCKCTA U CKAKUTEC, KAKUC HCTOUYHHUKU SHEPTHUU OTHOCATCSA K KaTcC-
TOPUH «3EJICHOT0» JIEKTPUYECTBA, HA30BUTE UX.

7. Ckaxure o nepcrnekTtuBax corpyanudectsa komnanuu ENEL u komnanuu EDON, ucnons-
3yiiTe B OTBETE ClloBa expertise in the operation, marketingexpertise, tosupply, toimprove.

8. B msiTom ab3arie TekcTa coepKUTCs HHGOpMAIHs, BEIpaKEHHAsI ¢ TIOMOIIBIO TIarojioB B
Future Simple, pacckaxxute o padote, Beaymieiics B Hunepnannax, B 00J1acT UCMOIB30BaHUS
COJIHEYHOH DHEPIUN.

9. BrIcKa)XHTECBOEMHEHUEONEPCIIEKTUBAXPA3BUTHIICOTHEUHOMIHEPTUNBMHUPE, UCTIONB3YsICIIe-
nyromreBbipaxenus: as far as | know, | think, to my mind, in my opinion, to start with, the fact
is, | believe.

10. IIpoutuTe M IEepeBENNTE TEKCT; BHITUIINTE KIIIOYEBBIE CIIOBA, OTHOCAIINECS K TEME.

Tidal Energy

1. Over the past three decades the feasibility of using ocean tides to generate electric power has
been investigated at many sites.

2. By far the largest tidal plant in service is Rance (France), with a capacity of 240 MW and an
annual output exceeding 500 GWh. Others include the 20 MW Annapolis plant in Canada, sev-
eral small units in China with total capacity of about 5 MW and a 400 kW experimental unit near
Murmansk in Russia.

3. Most designs, existing or proposed, have opted for a single tidal basin to create hydraulic
heads and propeller turbines to extract energy therefrom. Linked and paired basins have also
been considered. Innovative approaches have included extraction of energy directly from tide
races using a variety of prime movers.

4. The main obstacle to development is economic. Capital costs are high in relation to output: a
consequence of the low and variable heads available at even the best sites. Heads available at the
turbine vary throughout each tidal cycle, averaging less than 70% of the maximum. As a result,
installed capacity is underutilized, typical capacity factors lending to fall in the range 0.23 to
0.37. Low heads imply that civil as well as mechanical engineering components must be large in
comparison to output. For such reasons, tidal plants are likely to be practicable only where ener-
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gy is concentrated by large tides and where physical features permit construction of tidal basins
at low cost.

5. Significant capital-cost reductions through improved design and construction techniques have
been achieved over the past three decades. In China a somewhat different approach has been tak-
en: tidal plants have been built as part of broader schemes of resource utilization — typically
land reclamation or aquaculture.

6. In a world increasingly sensitive to environmental factors, tidal plants must avoid unaccepta-
ble impacts. Tidal power is non-polluting and in this respect superior to thermal generation. Be-
yond that, it is difficult to generalize. No serious long-term impacts are known to have

been caused by the Rance tidal power plant, but large developments in the Bay of Fundy would,
it has been predicted, perturb the tidal regime, with impacts on New England shorelines.

7. In recent years, commercial acceptance of combined-cycle generation based on combustion
turbines has reduced the potential economic and environmental costs of meeting future capacity
and energy demands through thermal plants wherever natural gas is available at competitive
prices. This has tended to increase the economic bias against tidal power.

8. Another development with adverse implications for tidal power is the trend in many countries
to adopt market pricing of electric energy and dispense with regulatory pricing. This in almost
every case entails competition in the generation function. Under such conditions, competitors
will be under strong compulsion to choose plant types having the shortest construction times and
the lowest unit capital costs.

9. Such factors render construction of new tidal generation capacity unlikely during the near fu-
ture, unless strong incentives such as emission caps or carbon taxes are imposed.

Ilpumeuanusn

to investigate — ucciemoBarsb

to exceed — npeBbIILIATH

to extract — u3BiaexkaTpb

innovative approach — HOBaTOPCKUHTIOAX O/

to imply — noxpazymeBars

to predict — nmpeckaspIBaTh

to perturb — HapymaTh

to dispense — pacnpenensath

TWh — Tera Watt hours

11. TlepeBeauTen3anoMHHUTECIIEAYIONTHECTOBarcI0BocoueTanus tidal, capacity, output, impact,
reclamation, generation, annual, toopt, to extract, to meet;propeller turbines, combustion tur-
bines, tidal power plant, primemovers, capital costs, capital-cost reductions, construction tech-
niques,tidal cycle, land reclamation, non-polluting power, long-term impacts,combined-cycle
generation, thermal plant, environmental factors, totalcapacity, hydraulic heads, tide race.

12. TlpoutuTte TpeTHii ad3all U CKaXHUTE, YTO MOXKET MPEISATCTBOBATH PA3BUTHIO HCITOJIb30BAHHS
SHEPIuu MPUIIMBOB, UCHIOJIB3YyHTE ciaoBainrelationto, availableat, asaresult, aswellas.

13. Ckaxwure, kak B KuTae pemena mpobdiema 3aTpar Ha UCIIOJIh30BaHNE YHEPTHH, BEIpaOaThIBa-
€MOIi Ha IPUITUBHBIX DJIEKTPOCTAHITUSAX.

14. CpaBHuTe BiIMsIHHE HAa OKPY)KAIOIIYIO CpPEly MPUIMBHBIX U TEIJIOBBIX AMEKTPOCTAHIINMN, UC-
noJp3yiite ciosa non-polluting, superior to,difficult.

15. Yro, no BamieMy MHEHHIO, MOXET NMPENATCTBOBATH Pa3BUTUIONIPUIINBHON SHEPT€TUKH, ITPH
OTBETE UCMOIB3YHTE r1aroisl to reduce,to increase, to adopt.

16. OxapaktepusyiiTe padOTy MPHIMBHOHN 3JIEKTPOCTAHITUN HA pekePelHe 1 0 epcrekTuBax
BO3/ICHICTBUS TAKOTO TUTIA CTAHIIUU HA OKPYKAIOIIYIO CPEy.

17. BoickaxuTe cBO€ MHEHHUE O OYAYIIeM NMPUIMBHBIX 3JEKTPOCTAHIMI U UX J10Jie B O0IIEM
MIPOU3BOJICTBE DIIEKTPHUUECTBA B HAIIICHCTPaHE.

IIpakTuyeckoe3ansitue Ne 39 — 40.
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Tema 20. Prospects for the Development of Geothermal Technology:
Geothermal Development. Wind Energy /
HepCHeKTI/IBLIpaSBI/ITI/IHFGOTepMaJILHbIXTeXHOJIOFI/Iﬁ .
I'eoTrepmasibHOe pa3BuTHE. JHEPrUs BeTpa.

Heab: popmupoBanuey CTyJ€HTOB KOMMYHUKATUBHOW KOMIIETEHIIUU ISl OCYIIECTBICHUS MPO-
beccnoHaIbHON KOMMYHUKALIWH.

B pe3yJsibTaTe 0CBOEHUSI TeMbI CTYEHT /10JI:KeH:

3HATh: JIEKCUKY NIPO(ECCHOHATLHOW HANPaBICHHOCTH;HOPMBI YIIOTPEOICHHS JIEKCUKH AHTJIHI-
CKOT'O f3bIKa B MpoQeccHOHANbHON c(hepe;0cO00eHHOCTH TpaMMaTHKU NMPOo(ecCHOHabHOTO aH-
TJIMACKOTO SI3BIKA;

yMeThb: OCYLIECTBIISTh MPOPECCHOHATbHYI0O KOMMYHHUKAIIUIO B YCTHOM U NMUChbMEHHOU (popmax
Ha aHTJIMMCKOM SI3BIKE;YMTAaTh U MEPEBOJUTH CICHHAIBHYIO JIUTEPATypy AJIs MOMOJIHEHUS TIPO-
beccroHaNbHBIX 3HAHUI,

BJIAJleTh:HAaBEIKAMH TPO(ECCHOHATBLHOTO OOIICHUsS HA AHTJIMHCKOM  S3BIKE;CIIOCOO0aMM
MOTIOTHEHUS TPO(ecCHOHANBHBIX 3HAHUN U3 OPUTHHAIIBHBIX HICTOYHUKOB Ha aHTTIUHCKOM SI3bIKE.
AKTYaJILHOCTb TeMbI: 00yCIIOBJIEHAa HEOOXOAMMOCThIO oBiasieHus Y K-4.

TeopeTnyeckasayacThb:

Geothermal Development
1. Geothermal heat pumps, or ground-source heat pumps, for heating and cooling buildings are a
rapidly growing example of a geothermal direct use application. The technology has developed
almost without publicity in recent years to become a significant new factor in the supply equa-
tion. This is an electrically-based technology that allows high efficiency, reversible, water-source
heat pumps to be installed in buildings in most geographical and geological locations (world-
wide). The combination of increasing levels of electrical generation efficiency, with the impres-
sive energy amplification1 of geothermal heat pumps means that space heating can be delivered
with effective efficiencies that exceed2 100%. The "additional" energy is supplied from the
ground. In addition these systems also offer highly efficient cooling. The types of buildings that
are using ground-source heating and cooling in this manner range from small utility or public
housing, through to very large (MW-sized) institutional or commercial buildings. This technolo-
gy can offer up to 40% reductions in CO2 emissions against competing technologies. If all of the
electricity is supplied from non-fossil sources, there are no CO2 emissions associated with heat-
ing and cooling a building.
2. Recently, several large-scale arrays3 have been installed to feed larger systems where suitable
supplies of deep geothermal water are not available. In the largest development to date, 4000
units — each with its own borehole — have been established on a US Army base in Louisiana
to provide heating and cooling. The concept was developed independently in the US and Europe
and, although Sweden and Switzerland have installed many thousands of units to provide winter
heating in houses, the pace of installation in the USA and Canada during the last fifteen years
has overtaken4 the European rate. There are now believed to be well over a quarter of a million
installations in place in North America.
3. While the main activity is currently in the USA, there are a growing number of installations in
Canada, Sweden, Switzerland, Austria and Germany. Smaller numbers are being installed in oth-
er European countries, and in Australia. The Geothermal Heat Pump Consortium currently has
over 750 institutional, corporate and commercial members, and 40 international members from
countries including Australia, Canada, China, Croatia, Finland, Germany, India, Japan, the
Netherlands, Poland, Russia, Sweden, Turkey, and the UK.
4. Ground-source heat pumps are perhaps the first indication of the seventh age of geothermal
technology, breaking the final barrier of geographical availability. To sum up: geothermal tech-
nology offers many benefits - clean, indigenous, firm energy - but suffers from economic uncer-
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tainties and geographical limitations. These problems are being actively addressed and future
prospects seem bright.

Ilpumeuanusn

1 amplification — ycunenue;

2 exceed — MpeBBINIAIOT;

3 arrays — CTpyKTyp#I,

4 has overtaken — oborHai.

Vocabulary

amplification yCUJICHHE
application pPUMEHCHHE
borehole CKBaYKMHHBIH
commercial KOMMepUecKas
efficiency 3 PEKTUBHOCTD
geographical reorpauUCCKuii
geological r€0JIOTHICCKUIN
geothermal reoTepMalbHbIH
indigenous MECTHBIH
technology TEXHOJIOTUH
Bonpocsimmzaganmsi:

1. TTepeBenuTen3anoMHUTECICAYIOIIAECTIOBaKCIOBOcoUeTanus . application, generation, amplifi-
cation, heating, cooling, installation,availability, uncertainty;to address, to include, to develop, to
overtake, to range, to establish,to provide, to feed;geothermal heat pump, ground-source heat
pump, water-sourceheat pump, electrically-based technology, electrical generation efficien-
cy,non-fossil sources, large-scale arrays, geothermal technology,geographical limitation.
2. HpO‘{TI/ITe U IIEPCBCAUTC TCKCT,; BBIITUIIUTE KIIFOYCBBIC CJIOBA,0THOCAIIHUECCA K C(bepe ImpumMe-
HCHUA FGOTepMaJ'IBHOI\/'I OHCPTHHU.
3. Beinmmimre u3 Bcero TeKCTa CYHICCTBUTCIIBHBIC B POJIN OMPEACIICHUA, OTHOCAIIHUECH K T'€O-
TEPMAJIBHON TEXHOJIOTHH.
4, U3 IepBoro a63aua TCEKCTA BBIIMUIINUTE YCJIIOBHOC ITPEIJIOKCHUECO CBA3U S3KOJIOTHU U ITPOU3-
BOACTBA JJICKTPHUICCTBA.
5. Ilpoutute BrOpoOii ab3a1l TekcTa, 0OpaTUTe BHUMaHKE Ha cioBodate 1 moadoepuTe COOTBET-
CTBYIOUIUN aHTJIMUCKUA CHHOHUM.
6. IIpouTtHte TpeTHii ab3al TekcTa, oOpaTuTe BHUMaHKe Ha cioBathe pace u the rate, o0bscHuUTE,
0 4€M UJCT pCUb.
7. HpO‘{TI/ITe LIeTBeprII\/'I 3638.1_1 " CKAXKUTEC, HAa KAKUX KOHTUHCHTAXUACT NHTCHCUBHOC PA3BUTHC
reoTepMajbHOM dHEpruu, 00OpaTuTe BHUMaHUE Ha IPOU3HOIIEHNE TeorpaduuecKux Ha3BaHU.
8. HpO‘{TI/ITe OATBIN 8.6331_1 " CKAXKUTC, KaKyrO I/IH(I)OpMaI_II/II-O BBIN3BJICKIIN U3 TTOPAAKOBBIX YHUC-
JIUTCIIBHBIX, UCIIOJIB30BAHHBIX B TEKCTE.
9.B IIOCIIEIHEM a63aue ABTOP AACT OLCHKY NEPCIICKTHBAM PA3BUTHA FCOTepMaHLHOﬁ TEXHOJIO-
T'MH, BRIPA3UTE CBOE MHEHHE 110 3TOMYBOIIPOCY, UCTONb3yiiTe B oTBeTe Ithink, tomymind,
lamsurethat,thereisnoreasontodeny u 1.1.
10. PacckaxxuTe, 9TO BBI 3HAETE O TEOTEPMATBHON YHEPTHUH U T€OTEPMAITLHOW TEXHOJIOTHH.
11. TepeBeauTen3anoMHuTECIC IyONIUECTOBancioBocouetanus .development, speed, installa-
tion, technology, turbine, average,mean, monitoring, impact;wind turbine, wind farm, the for-
mer...the latter, offshore wind energy,floating jack-up barge, the grid network, electronic control
system,expensive grid strengthening measures, the average annual output, mean
wind speeds, standard turbine, enhanced rotor diameter, rock-socketedsteel, monopole founda-
tions.
12. HpO‘{TI/ITC 1 NCPCBCANUTEC TCKCT; BBIIMUIINUTC KIIFOYCBLIC CJIIOBA,0THOCAIIUCCA K UCIIOJIB30Ba-
HUIO DHEPIUU BETpa.

Wind Energy
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1. Wind turbines are now a relatively common sight across Europe,with countries such as Den-
mark, the Netherlands, Germany, UK,Spain and latterly France, all investing in wind farms. Off-
shore winddevelopment, although far less advanced, is the greatest prize in thisfield. However,
relative costs of offshore compared to onshorel arehigher.

2. This project is aimed to demonstrate the economic as well astechnical viability of offshore
wind energy. The former was achievedthrough the innovative use of a floating jack-up2 barge
which reducedthe time and costs of installation. The latter was achieved mainlythrough the in-
corporation of new electronic control systems which improvedthe compatibility3 with the grid
network, and reduced the needfor expensive grid strengthening measures.

3. Five turbines were installed, about 4 km off the coast of Gotland.Each turbine is rated at 500
kW. The average annual output issome 8 GWh/y, from mean wind speeds of 8 m/s. Rock-
socketed steelmono-pile foundations, to water depths of 5 to 6.5 m were used to securethe tur-
bines. Total construction time was only 35 days. Monitoringof impacts on local flora and fauna,
such as the seal population, is alsobeing carried out.

4. Wind energy developments have, in the past, been concentratedin areas of the world which
offer higher than average wind speeds. Often,this means that developments take place in remote
and/or sensitive areas. A technology which can increase the economic attractiveness ofutilizing
sites with lower wind speeds would be invaluable(6ecuennsiit). This project will design, manu-
facture, install, test andmeasure the impact of two 1 MW turbines which have been specially
adapted for use in low wind speed areas. The aim is to increase powerproduction by up to 22%,
compared to a standard turbine, mainlythrough the technological adaptations which allow for an
enhanced rotordiameter, with a swept area of 2,830 m2, and an increase in tower heightfrom 50
to 70 m. The new turbine is installed at a site in Central Sweden.

IHpumeuanusn

1 onshore — 6eperooi;

2 jack-up — caMOOIIPOKHU ABIBAIOIIHICS;

3 compatibility — coBMmecTHMOCTH

13.B IepBOM 3633116 TEKCTa O6paTI/ITe BHUMAHHEC HA CTCIICHU CPABHCHUS IMPUJIATraTCIIBHBIX U
CKaXUTE, KaKyt0 MH(QOpPMAIIMIO O BETPSIHBIXpa3pabOTKax OHU JaroT.

14. TIpoutute BTOpO# ab3all TEKCTa U PACCKaKUTE O BHEOEPErOBBIXBETPSHBIX pa3padoTKax, uc-
noJsb3ys riaroiisl toaim, toachieve, toreduce,to improve.

15. PacckaxkuTte, 4To 0O€ecreunBaeT yCTOHUYNBOCTh KOHCTPYKIIMHBETPSKOB Ha MOOEPEkbE 0-Ba
FOTJ‘IaHI[ N O JOCTOMHCTBaX JAaHHOI'O COOPYKCHUS.

16. Pacckaxxute 0 pa3paboTKax BETPSIKOB JUIs paliOHOB C HU3KONWCKOPOCTBIO BETPa, UCHOIB3YHTE
TEXHUYCCKHUEC XapaAKTCPUCTUKH.

17. IIpouTuTe TEKCT €lle pa3 U pacCKaxHuTe, KaKyro HOBYIO JJis ce0si HHPOPMAIUIO Bbl U3BJIEK-
M, KCTIOJIB3YiTe crenyronue cioBocodetanus: ldon’tthink...; lamsurethat...; Thereisnoreason-
todeny...; lam in complete agreement...

IIpakTnuyeckoe3ansitue Ne 41 — 42,

Tema 21. Nuclear Energy and the Environment:
Atomic Power Plants.
Environmental Protection /

SlnepHas JHeprus M OKpyKamouas cpeaa:
ATOMHBIE JIEKTPOCTAHLMH.
3ammTa OKpyKawilei cpeabl.

Heas: hopMupoBaHuey CTYACHTOB KOMMYHHKAaTUBHON KOMIIETEHIIMU JUI OCYLIECTBICHUS TPO-
deccroHanbHOW KOMMYHUKAITUH.

B pe3yabTaTe 0CBOEHHUSI TEMbI CTYEHT A0JIZKEH:

3HATh: JICKCUKY MTPOQECCHOHATBFHON HAaPaBICHHOCTH;HOPMBI YIIOTPEOICHNS JIEKCUKH aHTIHH-
CKOT0 si3bIKa B MpogecCHOHATBHON c(hepe;0COO0eHHOCTH IpaMMaTUKH MPo(ecCHOHANBHOTO aH-
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TJIMACKOrO SI3BIKA;

yMeTh: OCYIIECTBIIATh MPO(HECCHOHATFHYI0O KOMMYHHUKAIIMIO B YCTHOM WM MUCHhbMEHHOUN (hopmax
Ha aHTJIMMCKOM SI3BIKE;YUTATh U MEPEBOJUTH CIEHUAIBHYIO JTUTEPATypy MJisl MOMOJHEHUS TPO-
(dheccuoHaNbHBIX 3HAHHM;

BJIaJeTh:HABBIKAMH TNPO(ECCHOHATBLHOTO OOIIEHUS Ha AHIJHMICKOM  SI3BIKE;CIIOCOO0aMu
MOTIOJIHEHUS TPO(GECCHOHANBHBIX 3HAHUH U3 OPUTHHAIBHBIX HCTOYHUKOB Ha aHTIIMHCKOM SI3bIKE.
AKTYaJIbHOCTH Te€MbI: 00YCIIOBIIEHAa HEOOXOAMMOCTHIO oBianeHus Y K-4.

TCOPCTI/I‘{GCKaﬂ‘{aCTL:
AtomicPowerPlant

Atomic power plants are modem installations. They consist of several main units and a great
number of auxiliary ones.

In a nuclear reactor uranium is utilized as a fuel. During operation process powerful heat and
radioactive radiation are produced. The nuclear reactor is cooled by water circulation. Cooling
water circulates through a system of tubes, in which the water is heated to a temperature of 250-
300°C. In order to prevent boiling of water, it passes into the reactor at a pressure up to 150 at-
mospheres.

A steam generator includes a series of heat exchangers comprising tubes. The water heated
in the reactor is delivered into the heat exchanger tubes. The water to be converted into steam
flows outside these tubes. The steam produced is fed into the turbogenerator.

Besides, an atomic power plant comprises a common turbogenerator, a steam condenser
with circulating water and a switchboard.

Atomic power plants have their advantages as well as disadvantages. The reactors and steam
generators operate in them noiselessly; the atmosphere is not polluted by dust and smoke. As to
the fuel consumption, it is of no special importance and there is no problem of fuel transporta-
tion.

The disadvantage of power plants utilizing nuclear fuel is their radiation. Radioactive radia-
tion produced in the reactors is dangerous for attending personnel. Therefore, the reactors and
steam generators are installed underground. They are also shielded by thick (up to 1.5 m) con-
crete walls. All their controls are operated by means of automatic devices. These measures serve
to protect people from radioactive radiation.

Vocabulary

exchanger [1kstfemnd39] TEIUIO0OMEHHHUK

steam nap

tube TpyOa, Tammna

dust bLTh

attending personnel [ pa:sa'nel] 00CTYXKUBAIOIINI TEPCOHAT
to deliver MOCTaBIISATh

to pollute 3arps3HUTh

to shield [fi:1d] 3alUIIATh

concrete [ 'ko:pkri:t] OeToH
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environment [’ varoranmaont]
fission [ fifan]

(stainless) steel

vessel

waste

to confine [kon'fan]
to release [r1'li:z]

to withstand
to dispose

Bonpocsimzaganmsi:

OKpY’KaroIas cpeza
pacuierieHue
(HeprkaBeroIas) cTajib
cocyn

OTXOJIBI

3aKIII0YaTh

BBIITYCKaTh, 0CBOOOXKIATh
MPOTHBOCTOSATH

yCTpaHATh, youparb

1. a) Cover the right column and read the English words. Translate them into Russian and

check your translation.

b) Cover the left column and translate the Russian words back into English.

2. Put down the Russian equivalents of these word combinations. Then translate them back

into English (orally).

a. auxiliary units

steam generator

heat exchanger

fuel consumption

b. water to be heated in the reactor

water to be converted into steam

steam to be fed into the

turbogenerator

c. the polluted atmosphere

utilized nuclear fuel

shielded concrete walls
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3. Complete the sentences using the correct variant:

1. A nuclear reactor is used in a) wind-power plants.
b) atomic power plants.

2. A nuclear reactor is cooled by a) water circulating in tubes.
b) oil circulating in tubes.

3. Water is passed into the reactor a) at a low pressure.
b) at a high pressure.

4. High pressure a) activates boiling of water.
b) prevents boiling of water.
6. Circulating water flows a) inside the heat exchangers.

b) outside the heat exchangers.

7. Attending personnel is shielded by a) thick concrete walls.
b) thick metal walls.

4. Pair work. Put these questions to your groupmate and ask him/her to answer them:

1.What are the main units of an atomic power plant?

2.By what means is the nuclear reactor cooled?

3.At what pressure does the water pass into the reactor?

4. What types of power plants pollute the air with dust and smoke?
5.Why is it necessary to protect attending personnel?

6.By what means is it done?

5. Read and translate:
Protection Against Environmental Pollution

Any operating nuclear power plant releases fission products into the environment, which
causes environmental pollution.

To prevent the harmful effects of nuclear power release, the nuclear power plants are sup-
plied with protective installations that serve as barriers to the pollution.

First, the nuclear fuel and the fission products are confined within sealed tubes made of
stainless steel or zirconium. Then the assembly of tubes is placed in a steel reactor vessel. And
finally the steel reactor vessel is placed in a large steel and concrete housing.

As to the hot radioactive waste products they are disposed in heavily shielded cylinders. The
cylinders are buried 305 to 610 metres underground.

6. Put down the Russian equivalents of these word combinations. Then translate them back
into English (orally):

nuclear fuel

nuclear fission

steel vessel

reactor vessel
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fission release

sealed tubes

concrete housing

waste products

nuclear waste

shielded cylinders

7. Complete the sentences using the correct variant:

1. A nuclear power plant releases a) liquid products.
b) fission products.

2. Operating nuclear power plants a) pollute the environment.
b) prevent the pollution.

3. The protective power plant installa- a) produce the release of fission products.

tions b) prevent the release of fission products.
4. The sealed tubes are made of a) bronze.
b) stainless steel.
5. The fission products are confined a) within sealed tubes.

b) within open tubes.

6. The steel reactor vessel is placed a) in a concrete housing.
b) in a zirconium housing.

7. The waste products are disposed a) in an open vessel.
b) in shielded cylinders.

8. Pair work. Put these questions to your groupmate and let him/her answer them:

1. What kind of products does the operating nuclear power plant release?

2. What installations are used to prevent the harmful effects of a nuclear power plant opera-
tion?

3. What material are the tubes made of?

4. Where are the fission products confined?

5. In what part of the installation is the reactor vessel placed?

6. In what way are the hot radioactive waste products disposed?

9. Give the English equivalents of the prepositions and conjunctions in brackets and trans-
late the sentences.

1. The energy (qu1st) a nuclear power plant comes (u3) the heat released (BoBpems) fissioning
of uranium (B) a nuclear reactor.
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2. There are two main differences (Mexay) a nuclear power plant and a steam-electric power
plant. The nuclear power plant uses a nuclear fuel (Bmecto) a fossil fuel, and it uses a re-
actor (BMecTo) a boiler.

3. (U3-3a) their high fuel consumption gas turbines are more expensive to operate than steam
turbines.

4. The radioactive pollution produced (B) a reactor has all three forms: gaseous, liquid and
solid.

3. The beta particles are dangerous for man (takkak) they penetrate deep (B) the matter.

6. Pump-turbine units are used (kakasns) pumping the water (tak u ass) driving electric gen-
erators.

10. Put down the title corresponding thematically to each of the given descriptions.

1) Titles: Nuclear Fuel; Nuclear Power; Nuclear Reaction.

1. A substance which undergoes nuclear fission or nuclear fu-
sion in a nuclear reactor, a nuclear weapon, or a star.

2. Any reaction which involves a change in the nucleus of an
atom, as distinct from a chemical reaction which only in-
volves the orbital electrons. Such reactions occur naturally —
on the Earth, in radioactive elements, and in the stars, as
thermonuclear reactions. They are also produced in nuclear
reactors, and nuclear weapons.

3. Electric or motive power produced from a unit in which the
primary energy source is a nuclear reactor.

2) Titles: Pressured-Water Reactor (PWR); Boiling-Water Reactor (BWR).

1. This is a pressure-vessel reactor fuelled with enriched urani-
um. The reactor is a thermal one, moderated and cooled with
ordinary (light) water. The heat in the reactor is extracted by
the boiling water as it passes through the core, and the steam
is passed directly to the turbine of the energy conversion cy-
cle.

2. The primary reactor vessel of this reactor is operated at con-
siderable overpressure, which suppresses boiling of the
cooling water.

3) Titles: Nuclear Fusion; Nuclear Fission; Nuclear Charge; Nuclear Energy.

1. Energy released during a nuclear reaction as the result of the
conversion of mass into energy. Energy of this kind is re-
leased in nuclear reactors and nuclear weapons.

2. A reaction between light atomic nuclei as a result of which a
heavier nucleus is formed and a large quantity of nuclear
energy is released. The temperatures necessary for fusion
reactions are extremely high. Reactions of this kind are be-
lieved to be the source of the energy of the stars (including
the Sun).
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3. A nuclear reaction in which a heavy atomic nucleus (e.g.
uranium) splits into two approximately equal parts, at the
same time emitting neutrons and releasing very large
amounts of nuclear energy.

4. The positive electric charge on the nucleus of an atom. Nu-
merically it is equal to the atomic number of the element, to
the number of protons in the nucleus, and to the number of
electrons surrounding the nucleus in the neutral atom.

4) Titles: Analog Computer; Computer; Digital Computer; Central Processing Unit.

1. The central electronic unit in a computer which processes
input information, and information from the store, and pro-
duces the output information. This unit and the store form
die central part of the computer.

2. A computer in which numerical magnitudes are represented
by physical quantities such as electric current, voltage, or re-
sistance.

3. An electronic device which accents data, applies a series of
logical processes to it, and supplies the results of these pro-
cesses as information. The device is used to perform math-
ematical calculations at a very high speed. This makes them
useful for various purposes, such as office calculations, con-
trol of industrial processes, and the control of flight paths.

4. A computer which operates on data in the form of digits ra-
ther than the physical quantities.

11. Read the texts and find in them the answers to the questions that follow.
a) Windscale Accident

Throughout the years, accidents causing a release of radioactive material to the environment
have occurred. Since World War 11 all over the world large scale nuclear facilities have been
built and operated both for civil and defense purposes. Some of the sites on which these facilities
were located are heavily contaminated with radioactive substances.

One of the first nuclear reactor accidents of environmental concern was the Windscale acci-
dent in October 1957. During the accident the military air-cooled graphite-moderated natural-
uranium reactor used for plutonium production caught fire during the liberation of energy in the
graphite. Emission from the Windscale lasted for 18 hours. Radioactive material was detectable
in many parts of Western Europe but the majority of it was deposited in the United Kingdom.

e How long did the emission from the Windscale reactor last?
e What did the emission result in?

b) Chernobyl Accident
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The accident, which was of global concern was the accident in Ukraine in the Chernobyl
power plant located in Polesye on the River Pripyat.

On 26 April, 1986, Unit 4 of the Chernobyl nuclear plant suffered a major accident. The
Chernobyl 4 reactor was a graphite-moderated, light-water-cooled system. The installed electri-
cal generating capacity was 1 GW. The accident followed some engineering tests of a generator.

During the tests, basic operating safety rules were being violated. Most control rods were
withdrawn from the core and the safety systems were switched off. Two explosions and a fire
that followed them damaged the reactor and the containment building. The graphite started to
bum. Explosive energy was released, which resulted in the 1000 ton cover plate of the reactor
being lifted up.

A prolonged release of large quantities of radioactive products transported by the cloud from
Chernobyl was detected not only in northern and southern Europe but also in Canada, Japan, and
the US.

The major part of the release took place over the period of' about ten days. There were two
peaks in release rate (26th April and 5th May). Later on, the release continued for many weeks at
a lower rate before the destroyed reactor was finally sealed, which took place some five months
later.

Initially the cloud of radioactive material was carried over the Baltic Sea into Scandinavia.
After a few days the wind direction rotated clockwise and the cloud travelled eastwards across
the USSR and southwards to Turkey.

The total mass of the radioactive particles released in the accident was about 6000-8000 Kg.
More than half of it was deposited near the plant but the rest travelled thousands of kilometres
(see Fig. 26).

There is no doubt that the nuclear plant accidents offer a number of lessons to be learnt.

At present, over 200 nuclear power reactors for commercial electricity production operate in
Europe.

The accident at the Chernobyl nuclear plant has shown that largescale accidents in nuclear
power plants can lead to contamination of the entire continent.

What was the cause of the Chernobyl accident?

What was the path of the radioactive material released in the accident?
What can accidents at the nuclear plants lead to?

Make a talk on the Chernobyl accidents.

IIpakTnueckoesansTue Ne 43 — 44,

Tema 22. The Ways of Using Renewable Energy in Future:
Nuclear Reactor and Power Generation.
TheUseofWastes. /

Cnoco0bl MCII0JIb30BAHNS BO300OHOBJ/ISIEMOI JHEPIruu B Oyayuiem:
SnepHblil peakTop H NPOU3BOJCTBO 3JIEKTPOIHEPIrUH.
Hcnoab3oBaHue 0TX010B.

Heab: popmMupoBanuey CTyJ€HTOB KOMMYHUKAaTUBHOW KOMIIETEHIIUH ISl OCYIIECTBICHUS MPO-
beccnoHaIbHONM KOMMYHUKALINH.

B pesyibTare 0CBOCHHUSI TEMBI CTYICHT HO0JIKEH:

3HATh: JIEKCUKY NMPO(ecCHOHAIBHON HANPaBICHHOCTU;HOPMBI YIOTPEOIEeHUs JIEKCUKU aHTJIHIi-
CKOTO f3bIKa B MpoQeccHOHaNbHON c(hepe;0cO00eHHOCTH TpaMMaTHKU NMPOo(ecCrOHabHOTO aH-
TJIMHACKOTO S3bIKA;

yMeThb: OCYLIECTBIISTh MPOPECCHOHATbHYI0O KOMMYHHUKAIIMIO B YCTHOM M MUCBMEHHOU (popmax
Ha aHTJIMHCKOM $I3BIKE;YUTaTh U MEPEBOJUTH CIEHHUAIBHYIO JUTEPATYPY VIS MOMOJIHEHHS Mpo-
(dheccroHaNbHBIX 3HAHHM;
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BJIaJIeTh:HAaBbIKAMU TMPO(ECCHOHAILHOTO OOIICHUST HAa AHIVIMHCKOM  SI3BIKE;CIIOCO0AMU
MOTIOJIHEHUSI TPO(GECCHOHANBHBIX 3HAHUHM W3 OPUTHHAIBHBIX HCTOYHHKOB Ha aHTJIMHCKOM SI3bIKE.
AKTYaJIbHOCTDh Te€MbI: 00YCIIOBIIEHA HEOOXOAMMOCTHIO oBiafeHus Y K-4.

TeopeaneCRaﬂqaCTL:

A nuclear power plant (NPP) is a thermalpower station in which the heat source is one or more
nuclear reactors generating nuclear power.

Nuclear power plants are base load stations, which work best when the power output is constant
(although boiling water reactors can come down to half power at night). Their units range in
power from about 40 MWe to almost 2000 MWe, typical of new units under construction in
2005 being in the range 600-1200 MWe.

As of 2005 there are 441 nuclear power reactors in operation around the world [1], which togeth-
er produce about one-sixth of the world's electric power

Electricity was generated for the first time by a nuclear reactor on December 20, 1951 at the
EBR-1 experimental station. On June 27, 1954, the world's first nuclear power plant that generat-
ed electricity for commercial use was officially connected to the Sovietpower grid at Obninsk,
Kaluga Oblast, Russia. The Shippingport Reactor (Pennsylvania) was the first commercial nu-
clear generator to become operational in the United States.

Nuclear power plants are classified according to the type of reactor used. However some installa-
tions have several independent units, and these may use different classes of reactor. In addition,
some of the plant-types below in the future may have passively safe features.

Fission power reactors generate heat by nuclear fission of fissileisotopes of uranium and plutoni-
um.

They may be further divided into three classes:

e Thermal reactors use a neutron moderator to slow or moderate the rate of production of
fast neutrons by fission, to increase the probability that they will produce another fission
and thus sustain the chain reaction.

o [Fast reactors sustain the chain reaction without needing a neutron moderator.

o Subcritical reactors use an outside source of neutrons rather than a chain reaction to
produce fission. As of 2004 this was a theoretical concept, and no prototype had been
proposed or built to generate electric power by this means, although some laboratory
demonstrations and several feasibility studies had been conducted.

Although some of the earliest nuclear power reactors were fast reactors, they have not as a class
achieved the success of thermal reactors.

Fast reactors have the advantages that their fuel cycle can use all of the uranium in natural urani-
um, and also transmute the longer-lived radioisotopes in their waste to faster-decaying materials.
For these reasons they are inherently more sustainable as an energy source than thermal reactors.
See fast breeder reactor. Because most fast reactors have historically been used for plutonium
production, they are associated with nuclear proliferation concerns.

More than twenty prototype fast reactors have been built in the USA, UK, USSR, France, Ger-
many, Japan, and India, and as of 2004 one was under construction in China.
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Vocabulary

nuclear power plant aTOMHasl 3JICKTPOCTAHIIHS
nuclear fission SJICPHOE JIeJICHHE

to transmit nepeaaBaTh

thermal reactors TEILUIOBBIE PEAKTOPHI

fast reactors OBICTpPBIC PEaAKTOPHI
greenhouse gas NapHUKOBBIN ra3

stock piling of fuel CKJIaIMPOBaHKE TOTLJIMBA
current TOK

running costs IKCIUTYaTalHOHHBIC PACXO/IBI
leacages leakages

disposal yIaJeHue

to classify KJIaccu(UIUpPOBATh

the chain reaction ICITHAs PeaKIUs

an accident HECYACTHBIH CiTydaii
toclaim TpeboBaTh

areactor peaxkTop

Bonpocsl u 3axanus:

1. IlpouwuTaiiTe M MepeBeNTE TEKCT.

Advantages and disadvantages
Advantages of NPPs are:

o Essentially no greenhouse gas emissions

e Does not produce air pollutants such as carbon monoxide, sulfur dioxide, mercury, nitro-
gen oxides or particulates

e The quantity of waste produced is small

o Small number of accidents

e Low fuel costs

o Large fuel reserves

o Ease of transport and stockpiling of fuel

o Future designs may be small and modular (SSTAR, etc.)

Disadvantages are:

e Nuclear waste produced is dangerous for thousands of years

o Consequences of an accident might be disastrous

o Risk of nuclear proliferation associated with some designs

e High capital costs

e In the past long construction periods, imposing large finance costs and delaying return on
investment

e High maintenance costs

e High cost of decommissioning plants

e Current designs are all large-scale

Nuclear power is highly controversial, enough so that the building of new nuclear power stations

has ceased in Europe (except Finland). Almost all the advantages and disadvantages are disputed
in some degree by the advocates for and against nuclear power.
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The cost benefits of nuclear power are also in dispute. It is generally agreed that the capital costs
of nuclear power are high and the cost of the necessary fuel is low compared to other fuel
sources. Proponents claim that nuclear power has low running costs, opponents claim that the
numerous safety systems required significantly increase running costs.

Disposal of spent fuel and other nuclear waste is claimed by some as an advantage of nuclear
power, claiming that the waste is small in quantity compared to that generated by competing
technologies, and the cost of disposal small compared to the value of the power produced. Others
list it as a disadvantage, claiming that the environment cannot be adequately protected from the
risk of future leakages from long-term storage.

2. HaiinuTe B TeKcTe aHIIMIiCKMe SKBUBAJEHTHI CJIeIYIOIIMX CJI0B U BhipaxkeHuii. Ha 6aze
TEKCTA COCTABbTE ¢ HUMHU MPeIJI0KeHHsI: NCTOUHHUK TEIJIa, aTOMHBIE PEaKTOPbI, SKCIIEPUMEH-
TaJbHAasl CTAHIIMS, YHEPTETUUCCKUE CHCTEMBI, KIAaCCH(PUIIUPOBATh, SAAECPHOE JIeJICHUES, HEUTPOH-
HOE€ 3aMCIJICHUC, y‘ICHI/Iﬂ, 110 3TUM HpI/ILII/IHaM, HpeI/IMYHIGCTBa N HEAOCTAaTKH, pTy’l'I), HaKOILJIC-
HHE TOILIMBA.

3. 3aKOHYHMTENPENI0KEHUSIBCOOTBETCTBUHCTEKCTOM, HCIIOJIb3YsICIIeyI0IHECT0BANBBIPA-
skenusi: to the type of reactor used, into three classes, to become operational in the United States,
are also in dispute, were fast reactors.

. The Shippingport Reactor (Pennsylvania) was the first commercial nuclear generator.....

. Nuclear power plants are classified according....

. They may be further divided.....

. Although some of the earliest nuclear power reactors .....

. The cost benefits of nuclear power......

. CocTaBbTe NMpeIJI0:KeHUsI U3 CIIEAYIOIHX CJIOB H CJI0BOCOYETAHHUIA:

R N N S

1. the chain,Fast reactors, a neutron, reaction, without, needing, moderator.

2. produced , for thousands, Nuclear, is, dangerous, of years, waste.

3. proliferation , Risk, of nuclear, designs, associated, with, some.

4. designs, Current, large-scale, are, all.

5. Nuclear, controversial, power, is, highly,

5. CorJjiacutech WJIH He COIJIACHTECH CO CJICAYOIUMHA BbICKA3bIBAHUAMM. OﬁOCHyf/iTeCBO-
€MHCHHUEC, lIO.]Ib3yﬂCLTeKCTOM:

1.Nuclear power plants are base load stations, which work best when the power output is con-
stant.

2. As of 2005 there are 551 nuclear power reactors in operation around the world.

3. Nuclear power plants are classified according to the type of reactor used.

4. Fission power reactors generate heat by nuclear fission of fissileisotopes of uranium and plu-
tonium.

5. They may be further divided into five classes.

6. Haligute B TeKcTe CJI0OBa, KOTOPbIe COOTBETCTBYIOT CJIeIYIOIIMM OIpee/ieHUsiM U B €O-
OTBETCTBUH C MPOYUTAHHBIM TEKCTOM NMUCHbMEHHO COCTABbTE ¢ HUMM MPeIJI0KEeHU:
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-the splitting of the nucleus of an atom to produce a large amount of energy.
- Coal, oil, or petrol that is burned in order to provide power.

- A place, where investigations are made.

- An amount of money that is needed in order to buy something.

- A possibility that something unpleasant might happen.

7. Kaxaoe cJ10BO B aHTJIMHCKOM sI3bIKe MMeeT HECKOJIbKO 3HAaYeHH i, KOTOpbie 3aBUCAT OT
KOHTEKCTA U CUTyallil, B KOTOPBIX OHO MPUMEHAETCSl, TAK:KEe OHO MOKeT ObITh KAaK IJ1aro-
JIOM, TAK M CYIIEeCTBUTEJIbHBIM, M03TOMY BaM MpeAJiaraercsi BLIMOJIHUTH CJIeaylouye 3a-
JTAHNA:

- Tlonb3ysich aHIIIO-PYCCKUM CIIOBAapeM, H3ydUTe CTaThH O ciioBa “dispute” u “agree”

- BrmummTe clioKHBIE CJI0BA M POU3BO/IHBIE, IPUBEICHHBIC B CTATHSIX;

- YKaxuTe KOJIMYECTBO ONpeeNICHUH, MPUBEICHHBIX B CTATHAX;

- BpmummTe U3 TeKCTa NPEUIOKEHUS C TAHHBIMU CIIOBAMH U YKa)KHUTE, KaKOE U3 3HA-
YEHUI OHU UMEIOT B JAHHOM KOHTEKCTE.

8. CoequHUTECJ0BA JIEBOH KOJOHKH C TOXOISIIMM OIpe/e/ieHHeM B MPaBoOd U COCTaBbTe
CBOU NMPEAJI0KEHHUS ¢ ITUMH CJI0BAMM:

. Type 1.a supplement to
. Different 2. Structure
. in addition to 3 quick
Fast 4. kind, sort
. construction 5. various
. OTBETbTeHaBOHpOCI)I.

. What is a nuclear power station?

. How many nuclear reactors are there in operation now?

. When was electricity generated by the world's first nuclear power plant?
. Where was electricity generated by the world's first nuclear power plant?
. What was the first commercial nuclear generator?

. How many reactors are there? Name them.

. What are Fast reactors? Describe them

. What are the advantages of NPP?

. What are the disadvantages of NPP?

10. IIpouTHTe M NepeBeIUTE TEKCT:
The Ways of Using Renewable Energy in Future

Presenting five of the most imaginative new ideas for alternative energy sources. Each is under
intensive current study, mostly with Government funding. "Power tower" to generate electricity
from steam using water heated by solar energy. Heliostats — the bank of computer controlled
mirrors at the base of tower — focus sun's rays on pipes containing water, located in the cylinder
at top of tower. Steam under pressure then drives a turbine generator at base. Now in the prelim-
inary experiment ' stage, an operating tower generating electricity for a city of 5,000 homes may
be built by 1980. One of the biggest problems will be developing heat storing capacity for cloudy
days. Four major firms are competing in the study: Honeywell, McDonnell Douglas, Martin-
Madietta and Boeing. Space colonies powered by solar energy, reflected by hinged mirrors along
the sides. Designed by Gerard K. O'Neill, the colonies; are about 19 miles long and four miles in
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diameter. "Giromill" to generate electricity from wind energy. Vertical windmills offer several
advantages over conventional, horizontal axis versions: they are more stable in high winds, do
not have to be adjusted for changes in wind direction and may be cheaper to build. Blades are
tapered like an airplane wing. A typical Giromill to create 100 kilowatts of electricity in a 15
mile per hour wind (about right to service 40 homes) would have blades 130 feet high, mounted
on a rotor with a diameter of 100 feet. In high winds, blades could be released to rotate freely.
The McDonnell Douglas Corporation has won a contract to study the design. Ocean Thermal
Energy Plant OTEP ships may help solve the food crisis as well as the energy crisis. By using the
energy derived from ocean thermal gradients to make ammonia, at about one-third the present
cost, OTEP ships could help compensate for expected fertilizer and natural gas shortfalls a dec-
ade hence. Johns Hopkins University Applied Physics Laboratory is studying the possibilities.
One of the keys to developing new energy technologies is materials research. IBM has developed
a new type of light absorbing surface — shown here in electron micrograph — made of vapor-
deposited tungsten. Some 96 per cent of the light incident at the appropriate angle is absorbed,
and the material can hold its heat at high operating temperatures (more than 900 degrees F.).
IHpumeuanusn
preliminary — npeaBapuTenbHbIi
imaginative — u3ob6peraTeabHbIi
hinge — npuKpeIuIATh Ha METJISAX; BUCETh; BPAIAThCs HA METIISIX
axis — oce, pl. axes
taper — cy>xuBarb(cs) K KOHILY; 3a0CTpPSITh
release — ocB06OIUTH, (TEX.) PACHCILIATE
fertilizer — yno6penue
shortfall — (pasr.) nedunut, Hemocraya
tungsten — Bomshpam
11. IIpouTHTe M BHINMOJHUTE MUCHMEHHBIH MepeBo TeKCTAa:
The way one city plans to make use of its wastes

A futuristic structure just completed here is described as "the first full-scale pyrolysis solid-waste
disposal and resource-recovery system in the world. " Using the latest technology, this plant is
designed to handle 1000 tons of refuse daily, more than half the total collected by the city. At the
moment, it is being tested to work out the "bugs” in its unique design. When in full operation,
now expected within six months, trash will roll in by truck at a rate of 50 tons per hour. After
shredding, it will be baked at 1,800 degrees Fahrenheit. Gases from this "pyrolisis” will be mixed
with air and burned to produce steam expected to meet half the heating, air-conditioning needs of
many downtown buildings. Mineral harvest. Solids remaining after pyrolysis will be culled for
usable products. Around 70 tons of iron and steel will be extracted daily with huge magnets. An-
other 170 tons of "glassy aggregate” will be recovered, to be used primarily for road building.
Remaining will be about 80 tons of carbon char residue, which be buried in a landfill or possibly
used as a solid conditioner.

(U.S. News World Report, Washington, D.C.)
Ilpumeuanusn
futuristic — pyrypucruyeckuit
pyrolysis — muponu3
shred — kpomcaTh; pe3aTh/pBaTh Ha KIOYKU
downtown — menoBoit paiton ropoaa
char — uto-nmu60 oOyriuBIIeeCs; 00KHUTaTh, 00YTIINBATH(CS).

IIpakTyeckoe 3ansaTue Ne 45.
Tema 23.Electricity Meters / CueT4YuKHU 3/71eKTPOIHEPrUM
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Heas: hopMupoBaHuey CTYACHTOB KOMMYHHKAaTUBHON KOMIIETEHIIMU JUIS OCYILECTBICHHS TPO-
(eccnoHABHO KOMMYHHKAIHH.

B pe3yJibTaTe 0CBOEHHSI TEMbI CTYEHT /I0JIKEH:

3HATH: JICKCUKY NPOPECCHOHATBHOIN HAIPaBICHHOCTH;HOPMBI YIOTPEOJICHNS JICKCUKU aHIJIN -
CKOTO si3bIKa B Mpo¢ecCHOHATBbHON c(hepe;0COO0eHHOCTH IpaMMaTUKH MPo(ecCHOHANBHOTO aH-
TIIMHACKOTO SI3bIKA;

yMeTh: OCYLIECTBIATh MPO(PECCHOHATBHYI0 KOMMYHHKAIIMIO B YCTHOM M MHCbMEHHOH (hopmax
Ha aHTJIMHCKOM SI3BIKE;YMTATh M IEPEBOJHUTH CHCUUATIBHYIO JIUTEPATYPy IS HOIOJHEHUS PO-
(deccroHaNbHBIX 3HAHU,

BJIaJleTh:HABBIKAMH NPO(PECCHOHAILHOTO OOIICHHsS HA AHIVIMMCKOM  s3bIKE;CII0cO0aMu
IIOIIOJIHCHU A HpO(bCCCI/IOHaHLHBIX 3HAHUU U3 OpUIr'HHaJIbHBIX HCTOYHHWKOB Ha AHTIINHCKOM SI3BIKC.
AKTYaJIbHOCTh TeMbI: 00YCIIOBIICHAa HEOOXOAUMOCThIO oBnaieHust YK-4.

TeopeTuyeckassyacThb:
An electricity meter is generally taken to be a device which measures the amount of elec-
trical energy supplied to a customer of an electricity company. The most common type is more
properly known as a (kilo)watt-hour meter or a joule meter.

Modern electricity meters operate by continuously measuring the instantaneous voltage (volts)
and current (amperes) and finding the product of these to give instantaneous electrical power
(watts) which is then integrated against time to give energy used (joules, kilowatt-hours etc).

The most common type of electricity meter is the electromechanicalinduction meter. This con-
sists of an aluminiumdisc which is acted upon by two coils. One coil is connected in such a way
that it produces a magnetic flux in proportion to the voltage and the other produces a magnetic
flux in proportion to the current. This produces eddy currents in the disc and the effect is such
that a force is exerted on the disc in proportion to the product of the instantaneous current and
voltage. A permanent magnet exerts an opposing force proportional to the speed of rotation of
the disc - this acts as a brake which causes the disc to stop spinning when power stops being
drawn rather than allowing it to spin faster and faster. This causes the disc to rotate at a speed
proportional to the power being used.

The aluminium disc is supported by a spindle which has a worm gear which drives the register.
The register is a series of dials which record the amount of power used. The dials may be of the
cyclometer type where for each dial a single digit is shown through a window in the face of the
meter, or of the pointer type where a pointer indicates each digit. It should be noted that with the
dial pointer type, adjacent pointers generally rotate in opposite directions due to the gearing
mechanism.

Some newer meters are solid state and display the power used on an LCD. Most solid-state me-
ters use a current transformer to measure the current. This means that the main current-carrying
conductors need not pass through the meter itself and so the meter can be located remotely from
the main current-carrying conductors, which is a particular advantage in large-power installa-
tions. It is also possible to use remote current transformers with electromechanical meters though
this is less common.

Solid state meters can also record other parameters of the load and supply such as maximum de-
mand, power factor and reactive power used etc.

Vocabulary

an electricity meter CUETYHK AJIEKTPOIHEPTUU
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to measure U3MEPATH

in proportion B IIPOTIOPIIAN

to rotate BpallaTh

a surplus U30BITOK

customers KJIUEHTBI

facilitated 00JIerYeHHBIN
multiple registers HECKOJIbKO PETHCTPOB
to permit paspemnnTh

electricity grid AIIEKTPOCETh

accurate measurement TOYHOE U3MEPEHUE
electricity retailers IPOJIABIIBI AIIEKTPOIHEPTHU
different tariffs pasHbie Tapu]bl
domestic meters OBITOBBIC CUCTUUKH
demand crpoc

constant load applications NPUIOKCHHUS C MTOCTOSTHHON HArpy3KOM
BOl'lpOCbl U 3aJaHUA:

1. HaiinuTe B TekcTe aHI/IMiicKMe IKBUBAJIEHTHI CJIeYIOIIUX ¢JI0B U Bbipakenuii. Ha 6aze
TEKCTA COCTAaBbTE C HUMHU NPeIJI0KeHHs: KaTyIllKa, MATHUTHBIN MOTOK, BUXPEBbIE TOKH, Bpa-
1aTh, BUHTOBOM NPUBOJ, MPOTHBOIOJIOXKHAS CTOPOHA, NE(MUINT, COOTBETCTBYIOIINH, TapuQBI,
KOJIMYECTBO SHEPI'UH, 3a11aChl, JJINHA BPEMEHHU.

Variable-rate meters

Electricity retailers may wish to charge customers different tariffs at different times of the day.
This is because there is generally a surplus of electricity at times of low demand, such as during
the night . Such tariffs are facilitated by time of use meters which incorporate or are connected to
a time switch and which have multiple registers.The popularity of such tariffs has declined in
recent years, at least in the domestic market, due to the deficiencies of storage heaters and the
low cost of natural gas.

Domestic variable-rate meters normally only permit two tariffs ("peak” and "off-peak™) and in
such installations a simple electromechanical time switch may be used. Large commercial and
industrial premises may use electronic meters which record power usage in blocks of half an
hour or less. This is because on most electricity grids there are demand surges throughout the
day, and the power company may wish to give incentives to large customers to reduce demand at
these times. These demand surges often corresponding to meal times or, famously, to intervals in
popular television programmes.

Other types of electricity meter

In addition to the types of meter described above which directly measure the amount of energy
used, other types of meter are available.

Meters which measure the amount of charge(coulombs) used, known as amp-hour meters, were
used in the early days of electrification. These were dependant upon the supply voltage remain-
ing constant for accurate measurement of energy usage which is not a likely circumstance with
most supplies.
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Some meters measured only the length of time for which current flowed, with no measurement
of the magnitude of voltage or current being made. These were only suited for constant load ap-
plications.

Neither type is likely to be found in electricity retail use today.

2. 3aKOH‘{I/ITel'IpEJI.J'IO)KEHI/IHBCOOTBCTCTBI/II/ICTGKCTOM, HCIOJB3YACJICAYOIHECTI0BANBbI-
paxxenus: the electromechanicalinduction meter, for which current flowed, the power used on
an LCD, the instantaneous voltage (volts), tariffs at different times of the day.
1. Modern electricity meters operate by continuously measuring ....
2. The most common type of electricity meter is ......
3. Some newer meters are solid state and display......
4. Electricity retailers may wish to charge customers different....
5. Some meters measured only the length of time .....
3. CocraBbTE NMPEAJIOKCHUA U3 CJICAYIOIIUX CJI0B CJIOBOCOYETAHMII:
1. This, an aluminium, of, disc, which ,is acted, consists ,upon by two coils.
2. a series, The register, is, of dials, which, the amount, record ,of power used.
3. meters ,Solid, state, can, parameters, also record, other of the load
4. normally ,Domestic, variable-rate, permit, meters only, two tariffs
5. suited , These, were, constant, only, for, load applications.
4. lucbMeHHoMepeBeauTead3an: «An electricity meter ... due to the gearing mechanism.»
5. Corstacurech MJIM He COIVIACHTECH CO CICAYOIMMHU BbICKa3bIBaHUsAMU. Q00CHYliTE CBOE
MHEHHE, MOJIb3YyACH TEKCTOM:
1. The most common type is more properly known as a (kilo) watt-day meter.
2. The aluminium disc is supported by a spindle which has a worm gear.
3. The dials may be of the cyclometer type.
4. Most solid-state meters use a water transformer to measure the current.
5. Domestic variable-rate meters normally only permit one tariffs

6. Haiigure B TeKcTE CJI0Ba, KOTOPbIC COOTBETCTBYIOT CJICAYIOIIUM ONMPEIACICHUAM H B CO-
OTBETCTBHUH C NPOYUTAHHBIM TEKCTOM IMMUCbMEHHO COCTABHTE C HUMM NMPEAT0KCHUS:

-a thick spiral of wire through which an electrical current is passed.
- is a unit of measurement of electrical power
- People who buys electricity.
-people who sell electricity
- Aneedforelectricity
7. Kaxnoe cJ10BO B AHTJIMICKOM SI3bIKe MMeeT HeCKOJIbKO 3HAYeHNH, KOTOpPbIe 3aBUCAT
OT KOHTCKCTA M CUTYallud, B KOTOPbLIX OHO MNPUMCHACTCH, TAKKEC OHO MOKET OLITL KaK
rjaarojoM, Tak M CymeCTBUTECJIbHBIM, II03TOMY BaM Npeajaaraercss BbIMIOJHUTL CICAYy-
Oume 3aJaHud:

- TTomp3ysiCh aHTIO-PYCCKUM CIOBapeM, H3y4dHTe CTaThU O CiIoBa “‘gear” u “brake”

- Brinummure ciioKHBIE CI0Ba U MMPOU3BOJAHBIC, IPUBCACHHBIC B CTATBIAX,

- YKaXWTe KOJUYECTBO OINPENEICHNN, TPUBEICHHBIX B CTATHIX;

- Bemumure u3 TekcTa NpeaAJIOKCHUSA C JaHHBIMU CJIOBAMU U YKAKUTC, KaKOC U3 3HA-
YEeHHUM OHH UMECIOT B JaHHOM KOHTCKCTC.
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8. CoenMHHTECI0BA JIEBOIi KOJIOHKHU € MOXOASIIIUM OIpeaeleHUeM B NMPaBoii U cocTaBbTe
CBOH NPEeIJI0KeHHs ¢ ITUMH CJI0BAMU:

1. Device 1.benefit.

2. to measure 2.prmanent.

3. to produce 3 mechanism.

4. Advantage 4. to find the size of smth.
5. Constant 5.togenerate.

9. [IucbMEeHHO KPATKO U3JI0KUTE CoJepKaHUe TEKCTAa HA PYCCKOM si3bIKe.
10. OTBeTbTEHABONPOCHI.

. What is an electrical meter?

. What is the most common type of meter?

. What does the aluminium disc have?

. What is the register?

. What does LCD mean?

. What can solid meter also record?

. How many tariffs do domestic variable-rate meters permit?
. What types of electrical meter do you know?

. What kind of meter do you have at you home?

11. IlepeckaxuTe TeKCT.

O©oOo~NoolhWwWwN -
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CIIMCOK PEKOMEHJIYEMOW JIATEPATYPBI

IlepedyeHb 0CHOBHOI1 TUTEPATYPHI

1. JIyroass A.JI. AHTIIMICKUIN SI3BIK JJIA CTYJEHTOB DHEPreTUUYCCKUX CIICIIHATIbHOCTEH:
yueb. mocobue /A.JIL. JIyroBas. — 5-e u3f., crep. — M.: Beicm. mik., 2009. — 150 c.: u.

2. Makeesa M.H. Anrnwmiickuii njs 6akanaBpoB (B 00JJACTH TEXHUKH U TEXHOJIOTHI):
yuebHoe mocobue / M.H. Makeesa, O.H. Mopo3zosa, JLII. [{unerko. — Tam6oB: N3a-8o ®PI'BOY
BIIO «TT'TY», 2012. - 80 c.

IlepeyeHb10NOJIHUTEIBLHOMIUTEPATYPbI

1. Kagynuna JI.b. AHrnmiickuii s3bIK 1711 MHXKEHEpPHBIX (akynbTeToB. English for
Engineering Faculties: yuebnoe mocobue / JI.b. Kagynuna, JI.E. JIerukoBckas, E.P. Menrapar,
O.M. TapakanoBa.— TOMCKHHA TOCYIapCTBEHHBIM YHUBEPCUTET CHUCTEM YIPABJICHUA H
pamuosnekrponuku, 2015. — 350 c.

2. Momkuna T.I'. AHraudckWil S3BIK JUI1 KYpPCAaHTOB BOCHHBIX CIEIUATBHOCTEH
paIMOTeXHUYECKNX HampaBJieHui: ydeOHoe mocobue / T.I'. Momkuna, O.B. Ilaranuna. —
Kpacnospck: Cub. denep. yu-1., 2011. — 140 c.

Ilepeuenb pecypcoB HH(POPMALHMOHHO-TEJEKOMMYHUKAIUMOHHOH ceT «HTepHeT», He00X0AUMBbIX
AJIFA OCBOCHUA TUCIHMUIIIMHBI

1. http://biblioclub.ru DbC — «YHuBepcurerckas 6MbIuoTEeKa OHIANHY;

2. www.elibrary.ru — Hay4dnas snekrponnas oudiunoreka e-library;

3. www.library.stavsu.ru — DiexkrpoHHas OUOIMOTEKa U SJIEKTPOHHBIA KaTajlor Hay4HOM
ouobmmorexku CKOYV;

4. www.window.edu.ru — Muapopmarmontas cucrema «ExnHoe OKHO J0CTyma K 00pa3o-
BaTEJILHBIM pecypcam.

[Tpunoxenue 1
CIIMCOK HAUBOJIEE YACTO
BCTPEYAIOIINXCA COKPAIIIEHUI

A, a—ampere — ammep

A — Angstrom — anrctpem (10-8 cMm, 10-10 M)
A.C. (a.c.) — alternatingcurrent — mepeMeHHBIHTOK
a.f. —audio frequency — 3BykoBasiuacToTa

A.F.C. — automatic frequency control — aBromatuveckas
nojcTpoiika 9actoTsl (AITH)

a-hr —ampere-hour — ammep/gac

C — centigrade — rpagyc Lenbscus

Cal — kilogram-calorie — Gomnbiast kagopus

cm. p. s. — centimeters per second — cm/c

c.p. — candle power — cBeua

c.p.s. — cycles per second — rep

db — decibel — nermben

D.C. (d.c.) — direct current — mocTOSIHHBIHTOK

dia. — diamentre — tuametp

dm. — decimeter — nerumeTp
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e.g. — exempli gratia — nHanpumep

emf —»a.x1.c.

etc. —uT.1.

F — farad 1) dapana, 2) rpagyc @apenreiita

f.s.d. — full size detail — neranp B HaTypaNbHYIO BEIUYUHY
g — rpamm

g. r. — gear ratio — nepe1aTOYHOE YMCIIO, OTHOIICHHE

h. f. (r. f.) — high frequency (ratio frequency) — 3BykoBastuacToTa
hi-fi — high fidelity — BricOKast TO4HOCTH 3BYKOBOCTIPOU3BEICHHUSI
h. p. — 1) horsepower — nomaguHas cuia;

2) high pressure — Beicokoe jaBieHue

h. v. — high voltage — BeicOkO€ HampspKeHHE

I.c. — internal combustion — BuyTpeHHero cropanus (o dsueamerne)
i.e. —id est = that is — Toectp

I. f. — intermediate frequency — npomexyrouHasiuacToTa
Kc/ s — kilocycles per second — kuorepix

kg — kilogram — kunorpamm

kgf — kilogram force — kunorpamm (kr, 1. CHIIbI)

kg/sg. cm — kilogram per square centimetre — atmocdepa
(en. naBmeHwst)

kV/a-hr — kilovolt ampere-hour — kunoBosibpTammep/yac
kW — kilowatt — xuoBart

kW — hr — kunoBart/4ac

j — joule — mxoynn

Ib. — pound — ¢pyuT

lit. — litre — utp

Im — lumen — romen

l.p. — low pressure — Hu3koeIaBICHKE

l.v. — low voltage — Hu3koeHanpspKeHne

m — metre — metp

m — milli- — muH-

p— MICro- — MUKpO-

mA — milliampere — muwHamnep

PMA— microampere — MEKpoamIiep

Mc/s — megacycles per second — merarepiy

pfd — microfarad — mukpodapana

pH — microhenry — mukporenpu

mi — mile — mus

min. — minute — muHyTa

mm Hg — MuumumMeTp pTyTHOTO CTOJI0A

No.; Nos — number(s) — Homep(a)

pc., pcs — piece(s) — mryka (u)

pf — picofarad — nukodapana

ppm — parts per million — yacTeliHaMHUILTHOH

p.s.f. — pounds per square foot — ¢pynroBHakB. Gyt

p.s.i. — pounds per square inch — ¢pyHTOBHAKB. TOHM
Qnty — quantity — konugecTBO

r. f. —radio frequency — Bbicokas 4acToTa, paJuo4acToTa
r.p.m. — revolutions per minute — 060pOTOBBMUHYTY
r.p.s. — revolutions per second — 060poTOBBCEKYHTY

sc. — scale — mkaina

sec. — second — cekyHa
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St. Std — State Standard (I'OCT)

Std — Standard (OCT)

s.w. — specific weight — ynenbHbliiBec

t— ton — Tonna

tf — ton force — Tonnacuna

tm-— tonmoment — TOHHaMOMEHT

V- BOJIbT

v.f. — video frequency — Buacogacrora

VS — VErSuS — mpoTuB

v.v. — variable voltage — nepemenHoe (peryanpyeMoe) HanpsKeHue
W — watt — Bart

W.Q. — Wire gauge — mpoBOJIOYHBIN KaIHOp
yd. —yard — sipz

[Tpunoxenne 2
EAUHUIBIUBMEPEHUS (UNITSOFMEASUREMENT)

Meporonuner (Linear Measures)

Hroitm inch in. 2.54 cm

®yr foot ft(12 in.) 30.48 cm

Spn yard yd(3ft) 91.44 cm

Mus mile mi.(1760yd) 1609.33 m

Muismopckas nautical mile naut.mi.(6080ft) 1853.18 m (knot)
Mepuiseca (Measures of Weights)

Hpaxma dram dr. 1.77 g

VYurms ounce oz (16 dr.) 28.35 g

®ynT pound Ib.(16 0z) 435.59 g

Cron stone st. (14 Ib.) 6.53 kg

Ksaptep quarter gr (28 Ib.) 12.7 kg

LlentHep hundredweight hwt (112 Ib.) 50.8 kg

Tonnabounbias ton t (20 hwt) 1016.048 kg

Mepuot 06vema scuoxkux u cotnyuux men (Measures of Volume)
Joxwmn gill 0.14 |
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[MunTa pint pt (4 gills) 0.57 |

Ksapra quart gt (2 pt) 1.14 |

Iamon gallon gal. (4 gt) 4.55 |

Bymens bushel bsh. (8 gal.) 36.37 |

Ksoptep quarter gr (8 bsh.) 290.94 |
Mepuviniowaou (Square Measures)

KB. mroiim square inch sg. in. 6.45 cm2

Ks. ¢yt square foot sq. ft (144 sq. yd) 9.29 cm2
KB. sipx square yard sqg. yd (9 sg. ft) 0.836 cm2
Axp acre ac. (4840 sq. yd) 0.4 hectare

KB. mus square mile sg. mi. (640 ac.) 2.59 km2
Mepuvroowvema (Cubic Measures)

Ky®6. aroiim cubic inch c. in. 16.39 cm3

Ky6. ¢yt cubic foot c. ft (1728 c. in.) 28.32 cm3
Ky®6. sipn cubic yard c. yd (27 c. ft) 764.53 dm3
Tounaperucrposas register ton reg.t. (100 c. ft) 2.83 m3
Time

60 seconds = 1 minute

60 minutes = 1 hour

24 hours = 1 day

7 days = 1 week

Angles

60 seconds (60!!) = 1 minute (1!)

60 minutes (60!) = 1 degree (1°)

90 degree (90°) = 1 right angle

360 degree (360°) =1 circle

4 right angles = 1 circle

1 kBt (kW) = 1,36 n.c. (h.p.)
1 n.c. (h.p.) = 0,736 kBt (KW)
1 kBt.u (kWhr) = 860 kxaux (kcal)
1 xkan (kcal) = 0, 001163 xBt.u (kWhr)
[Mpunoxenne 3
JATHUHHU3MBbI
(JIaTHHCKHE CJI0BA U BbIPAKEHUS],
ynorpediasieMble B OpuruHaJjie 0e3 nepeojaa)

ibidem (ib., ibid) = in the cited source —tamxe

in situ = at the site — mamecTte

per se = by itself — camonoce6e

conditio sine qua non = indispensable condition —HenpeMenHoOEyCI0BHE
via = through — nyrem

in vitro = in a test tube — Bpobupke

statusquo = initialcondition— ucxoHOCMONOXKEHKE, B TIEPBOHAYATILHOM BHUJIC
sui generis = in its kind — Bcoempoie

ergo = consequently — cienoBatensHO

proviso = on condition that — npuycnoBuun

sic! = important! — BaxHO; MOATUHHUK

c. = circa ['sSWkq] — npumepHO, 0K0I10

I.e. = id est — To ecTh

etc. = et cetéra — ur. 1.

e.g. = example gratia — Hanpumep
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viz. = videlicet — a umenHoO, TO €CTh
V.V. = ViCe versa — Hao00poT

V.S. = vide supra — cm. Bbliie

v.i. = vide infra — cMm. HIKe

vid. = vide — cmotpu

u.i. = ut infra — kak ykazaHo Huxe
p.m. = post meridiem — nocnenorygHs
a.m. = ante meridiem — gomoyaHs
p.a. = per annum — Broj

n.l. = non licet — Hegomyctumo

c.v. = curriculum vitae — xu3HeonrcaHue
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