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BBE/IEHHE

MeToamdeckne yKazaHHS IpeJHAa3HAYEHE] JJIS CTYAEHTOB 1Kypca O4HOH (POopMEI 00yye-
HHS1, KOTOPBIMH OHH MOI'YT ITOJIb30BATHCS ITPH ITOATOTOBKE K IMPAKTHYECKUM 3aHITHAM. | IpakTH-
YeCKHe 3aHATHS 3TO - INIaHHpyeMas ydeOHas, y4ueOHO-HCCIed0BaTelbCKasa, a TaKKe HaydIHO-HC-
clIeJloBaTeIbcKasl padoTa CTYIeHTOB, KOTOPas BEOIONHAETCS B ayJUTOPHOE BpeMs IO/, PYKOBO/I-
CTBOM IIpernojiaBareild. B cocTaBe MeTOAHYECKHX YKa3aHHI K IMIPAaKTHYECKHM 3aHSTHSAM ITpexy-
CMOTPEHBI PEKOMEH/IAIIHH IT0 ITOATOTOBKE K IIPAKTHYECKOMY 3aHSTHIO. I IpH BEITTOJIHEHHH paOOThHI
CTYAEHTHI MOT'YT HCITOJIb30BaTh He TOIBKO METOJHYECKHE YKa3aHHS ITO PEINeHHIO 3aJad, HO H
IPYTHE MaTepHaJIbl y4eOHO-MeTOJHYECKOr O KOMIUIEKCA.

OCHOBHOH IIEIhK0 MeTOJHYECKHX YKa3aHHIl IO BRIITOTHEHHIO ITPAKTHYECKHX Pa0OoT SBILS-
eTCS MOBBIIIEHHE HCXOIHOI O YPOBHS BIaJleHHS HHOCTPaHHBIM SI3BIKOM, JOCTHIHYTOIO Ha ITPE/IbI-
IVIIEeH CTYIIEHH 00pa30BaHHs, H OBIIAJEHHE CTYAEHTaMH HeOOXOHMBIM H JOCTaTOYHBIM YPOBHEM
KOMMYHHKaTHBHOH KOMITETEHIHH JJIS pelIeHH 3aJa4 MeKTHYHOCTHOIO H MeKKYIIhTYPHOI'O B3a-
HMOIIEHCTBHS.

[{enp 3aKIr0YaeTcsa B (QOPMHPOBAHHH Y CTYAEHTOB HAaBBIKOB ITOHHMAHHSL, H3BJICYEHH S,
00pabOTKH H BOCITPOH3BEIEHHS HH()OPMALIHH.

CTIpyKTypa BKIIFOUAET TEKCTHI pa3IIHMYHON HAIIPABIIEHHOCTH, YITPaKHEHH S H IIPAKTHYECKHE
3aJaHHs KOMIUIEKCHOI'O XapakKTepa A 3aKpeIUIeHHS OCHOBHBIX 3HAHHI ITO TeMaTHKE COOTBET-
CTBYIOIIETO 3aHATHS, YTO IMPEJTIONaraeT pealH3allHio CIeIYIOIMHX IEIeH:

- ITOBBIIIIEHHE YPOBHS Y4eOHOH aBTOHOMHH H CITOCOOHOCTH K caMO0Opa30BaHHIO,

- pa3BHTHE KOTHUTHBHEBIX H HCCJIEL0BATEIL CKHX YMEHHI,

- pPa3BHTHE HABBIKOB YTEHHS, IIOHMMAHHS H IIEPEBOIAa C aHITIHIICKOIO S3bIKa Ha PYC-
CKIIT,

- pPa3BHTHE HABBIKOB YCTHOH PEeYH Ha aHTTTHICKOM S3BIKE;

- 3aKpeIleHHe IMPO()EeCCHOHAILHOIO JIEKCHYECKOIO H I'paMMaTHYECKOro MaTepHala
TIPH ITOMOITH Pa3IHYHBIX YITPaKHEHHH.

[Iponecc n3yueHHs HCIHILIHHEL « MTHOCTpaHHEBIH SIBBIK B cepe Impode CCHOHATILEHOH KOM-
MYHHKAI[HH) HaIlpaBJIeH Ha (pOpMHpOBaHHe KoMITeTeHI[HH YK-4 (CItocoGHOCTh K OCYVIIECTBIIE-
HHIO JIeJIOBOH KOMMYHHKAI[HH B YCTHOH H ITMCbMeHHOH ()OpMax Ha TOCyZapCTBEHHOM SI3bIKe Poc-
cuiickoH Qeflepallii H HHOCTPaHHOM(BIX) SI3bIKe(ax)).
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COJEP KAHUENPAKTHYECKHNX3AHATHI

Pasneu 1. From the History of Electricity / U3 ncropun ieKTpuiecTrsa

IIpakTH4ieckoe 3anarue Noe 1.
Tema 1. Development of Electrical Engineering:

James Maxwell and his Electromagnetic Theory. Electromagnetic Mechanisms /
PasBuTHe 21eKTpoTeXHUKH: /[sKeiiMc MaKcBe/LT H ero 2JIeKTPOMATHUTHAS TEOPH .
JJIEKT POMATHHTHbIE MEXaHH3MbI.

Ileab: (opMIpoBaHHE Y CTYAEHTOB KOMMYHHKATHBHOH KOMITETEHIIHH JJIS OCYIIEeCTBIIEHHS ITPO-

(pecCHOHAITbHOH KOMMYHHKAL[HH.

B pe3yjbrare 0CBOEHHA TEMbI CTYAEHT H0JIZKeH:

3HATh: JIEKCHKY ITpodecCHOHAIBHON HaIlPaBIEHHOCTH, HOPMBI YIIOTPeONTeHN I IIeKCHKH aHTJIHIi-
CKOro SI3bIKa B ITPO()eCCHOHAIBLHOH cepe; 0COOEHHOCTH I'PaMMATHKH ITPO(] eCCHOHAIILHOIO aH-
TJIMHCKOIO S3BIKA,

YMeTb: OCYIIECTBIIATH IMPO(eCCHOHATIBHYIO KOMMYHHKAI[HIO B YCTHOH H ITHCEMEHHOH (popMax Ha
AHITIMIICKOM SI3BIKE, YHMTaTh M IIEPEBOANUTH CIIEIHAILHYIO JIHTEPATYPY AJIS ITOIOIHEHHS IIpodec-
CHOHAIIbHBIX 3HAHHI,

BJIAJleTh:HaBEIKAMH IIPO(eCCHOHAIBHOIO OOIMEHHS Ha aHITIHMICKOM  SI3BIKE;,CIIOcO0aMH
TTOITOIIHEHH S ITPO(peCCHOHAIbHBIX 3HAHHI H3 OPHTHHAJIBHBIX HCTOYHHKOB Ha aHTTIHICKOM SI3BIKE.
AKTYAJIBHOCTD TeMbI: 00YCIIOBJIEHA HEOOXOAHMMOCTERIO OBJIaicHHSA Y K-4,

TeoperHuecKkagIACTb:
l. In the decade 18601870, James Maxwell formulated his classical electromagnetic theory. He
showed that light was a form of wave motion travelling with a speed dependent on the electric and
magnetic properties of the medium through which it 1s transmitted. He also predicted
that waves longer than those of light could exist.
2. Even before Maxwell advanced the theory that electromagnetic waves should exist, men were
making use of them for other purposes besides vision. For instance, the short ultraviolet rays in
sunlight provided suntans; and the heat of the sun — provided by the long infra-redrays — was often
concentrated by means of a lens to start fires. After the existence of electromagnetic waves had
been proved by Hertz it was discovered that they range in length from hundreds of miles down
toless than a billionth of an inch. The long waves could be used to carry sounds through space; as
a consequence radio was developed.
3. A more recent development, which is related to radio, is television. Not only sounds but pictures
can be transmitted at a distance because of electromagnetic waves.
4. Another modern device, developed to send out electro magnetic waves and to receive the echoes
when they return, 1s radar, since the speed of electromagnetic waves 1s known, the time it takes for
an echo to return to the radar set can tell the operator how far away a plane 1s
from his set. Radar 1s given the credit for saving Great Britain during World War 11, for 1t warned
of enemy planes. Thus James Maxwell had made discoveries that later protected his homeland.
Today with radio, television, radar, and communication with outer space making use of
these waves, it 1s easy to realize why James Maxwell is now considere done of the great scientists
of all time.

Vocabulary
AOKYMEHT NOANUCAH e
SNEKTPOHHOW NOANMUCHIO
Ceptuchukat: ' 12000002A633E3D113AD425FB50002000002A6

Bnapeneu; lWlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



radar PaaNOTOKAI[HOHHBIH

realize TIOHHMATh

scientist YUEHBIH

theory TEOPHS

ultraviolet yVIIBTPa(pHOIETOBBIH

warn IIPERYTIPEXKIATE

light CBET

speed CKOPOCTE

electromagnetic SIEKTPOMArHHTHEBIH

existence CYIIECTBOBAHHE

discovery OTKPBITHE

communication CBSI3b

wave motion BOJTHOBOE JIBIJKEHHE

the long infra-red rays JUTHHHBIE HH(ppaKpacHBIE TYYH
the short ultraviolet rays KOPOTKHE YIIbTPa(hHOIECTOBEIE JTYUH
to range in length BapbHPOBATHCS II0 JAJIHHE

to carrysounds through space IIPOBOAUTE CKBO3b IIPOCTPAHCTBO
because of electromagnetic rays M3-3a SIIEKTPOMArHUTHEIX ITyUEH
to give the credit for OTJaTh JOJLKHOE

Bompocsl 1 3a5aHNA:
1. [Ipourute BTOpOH ad3all M CKaXHTe, KOMY IIPHHAJIIEKHUT JOKA3aTEeIbCTBO CYIIECTBOBAHUA
3JIEKTPOMArHUTHBIX BOJIH.
2. Pacckaxarte 00 HH(ppaKpaCHEIX H YIETPa(HOIETOBBIX IydaX, HCIIOIb3YS CIEAYIOIIHE CIIOBA H
cioBocoyeTaHHu s electromagnetic waves, the shortrays, the longrays, to discover, aninch, to carry
sounds, as a consequence.
3. IIpouruTte 1rociueqHUA ad3a1] TEKCTa H CKaKHTe, KAKHM 00pa3oMHaYUHEIE OTKPERITHS J[K. Makc-
BEJIJIA ITOMOTITIH BelmMKoOpHTaHHH BOBPEMS BTOPOH MHPOBOH BOHHEBIL, 0OpaTHTE BHHUMAHHE HA 3HA-
YeHHS cJIoBa for.
4. IlpouruTe BTOPOH a03all H oOpaTHTe BHHMaHHe Ha (pyHKIHHCIOBa provided B oOBSICHEHHH
CBOMCTB YIbTPa(pHOJIETOBBIX H HH()PAKPaCHEIX JTy4eH.
S. IIpourHTe TEKCT H CKaKHTe, KaKHe pa3padoTKH cTaIH BO3MOKHBIMH ITOCTIE HAYYHBIX OTKPBITHI,
CHENaHHBIX J[K. MaKCBEITIOM.
6. Beommoimre M3 TeKCTa CYINECTBUTEIBHBIE C OIMPEAETIEHH IMIL, OTHOCSIITHECS K OTKPBITHSIM, CIE-
JTaHHBIM 3a Iepuox 1860—-1870 rr.J[x. MakcBelioMm.
7. IIpodTHTe TEKCT M CKaXHTe, K KaKHM pa3pa0oTKaM (COITIacHOTEKCTY) OTHOCSTCS CIeQYIOIIHE
cimoBocoyeTaHus dependent on, makinguseof, bymeansof, relatedto, tosendout, faraway.
8. [IpoyTHTE TEKCT M CKAXNTE, KaKOE H300PETEHHE ITOCITYKUIIONCTOUYHHKOM H3YUEHHS s K.
Maxkcgemna, HCIIOIB3YHTE B OTBETECIIOBOCOUYETAaHH A tidewave, heatwave, lightwave, soundwave,
seawave, wavemotion.
9. [IpournTe H IepeBeIUTE TEKCT 2, pacCKaXUTe O HasHAUYEHHH galvanic batteryH copper-ironma-
chine. 1lepeBeIHUTEe U 3alIOMHHUTE CIIEAVIOIME CIOBA U CIOBOcoYeTaHH: discovery, application,
development, property, limitation, superconductor, convenience, programming; COpper-iron ma-
chine, electromagnetic machine, electrical- power applications, magnetic fields, dominant factor,
power/ weight ratio, automatic washing machine, method of producing mechanical power, differ-
ent set of limits.

Tekct 2
1. Before Faraday's discoveries the only usable source of electricity was the galvanic battery, and
AOKYMEHT INOAINWCAH uding the electric light and the electric telegraph
3NEKTPOHHOW NOANUCHIO & g‘ graph.
Ceprucukar: | 12000002A633E3D11 3AD425FB50002000002A6 - scale was only possible by the development of
Bnapeneu: LWeGayxoea TateAaHa AnerkcaHapoBHAa IMCErs.
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2. For the use of electricity to produce mechanical power where itis wanted, another electromag-
netic 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 1s 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 1s still developing in other respects. Using iron, it 1s cheap to
produce the magnetic field, but an important limitation 1s imposed by saturation. This limit can be
overcome by using superconductors at very low temperatures to carry very high currents and pro-
duce much stronger magnetic fields — without usingiron. 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 1s so simple and reliable that 1t 1s 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 con-
venience 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 1s a superb machine to provide power, and its applications must expand for
that reason alone.

Ipumeuarue
1 power/weight ratio — MOIITHOCTh Ha €IHHHITY Beca (JBUTATENIS)

10. HazoBuTEe OCHOBHBIE IIPHYHHEI HCITOIL30BAHHA KeJle3a B 3JIEKTPOTEXHHKE.

11. PacckaxxmTe 0 HeJlocTaTKaxX B HCITOJIb30BAHHH jKelle3a ITpH co3/laHnH electromagnetic machine
1 UX IIPeOJONIEHIH, YIIOTpeOuTe cioBalimit, overcome, superconductor, temperature, current.

12. IIpouTtHTe IATHIH U IIeCTOH ad3allbl TEKCTA M CKaKHTE, IIOYEMY,ITO BallleMy MHEHHIO, HMEIOT
IITHPOKOE IIPHMEHEHHE copper-iron machines.

13. IIpournTe TEKCT elle pa3 H pacCKaXure 00 ANEKTPOMAarHHTHRIXMEXaHH3MaX, YIIOTpeOHTE B
OTBETE CIEAVIOLIHE CIIOBa M clIoBocoueTaHHsd: practicalsupply, toproduce, materialswithsuita-
bleproperties, fortunate,iron, quitedifferent, limitation, saturation, nevertheless; tocontinue

for a long time, convenience and cleanliness, the main advances,a superb machine.

14. HaocHOBaHHHITPOUHTAHHOI OPaCcCKaKHTEOPa3sBUTHHAIEKTPHYEeCKOHNMAIIIHHEI, HCIIOJIb3YSICIIO-
BaMBBIPpAKEHH A to overcome, low,superconductors, temperature, stronger, to carry, high currents
HIP.

15. BrIckaxuTecBOEeMHEHHEOIIPEHNMYINECTBAXHHELOCTATKAXANEKT POMArHHT HOHMAIIIMHEL, VITO-
TpeOHUTEBOTBETECIIOBAUBRIPAKEHIS, HaHHBIEBCKOOKax (effective, reliable, iron, to make possi-
ble,magnetic fields, limitation, saturation, to produce).

16. CooOnmTeKpaTKOOITIaBHEIX( aKT OpaXBIIPHMeH eHHH I OMAaIITHHX3IeKT PHY e CKHXTIPHOOPOB, HC-
IIOJIB3YHTECIOBAN CIIOBOCOYETAHI S, ITpeIOKEHHBIEBCKOOKaX (efficiency, rather than, main, con-
venience,cleanliness, advantage, power/weight ratio).

IIpakTH4ieckoe 3anarue Ne 2,
Tema 2. Generating an Electric Current: The History of Electrical Engineering.

AOKYMEHT TNOANNCAH ectrical Engineering in Russia /
SMNEKTPOHHOW NOANMUCLIO 8 8
CepTudukar: 12000002A633E3D113AD425FB50002000002A6 TOKa: M CTOpHS 2IeKTPOTEXHHKH.
Bnageneu; Llebayxoea TateAHa AnekcaHapoBHAa 1 JIEKTPOTEXHHKH B Poccun.
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Ilean: GpopmipoBaHIE y CTYIEHTOB KOMMYHHKATHBHON KOMITETEHI[HH I OCYIIECTBIIEHIA IIPO-
(peccrnoHaTbHON KOMMYHUKALIHH.

B pesy/ibTaTte 0CBOEHHA TEMbI CTYJECHT JOJI/KeH:

3HATh: JIEKCHKY IIPO(eCCHOHAIBHON HAIIPaBIEHHOCTH, HOPMBI YIIOTPe OJIEHH S JIEKCHKH aHT TN -
CKOrO S3bIKa B IIPO(PpeCCHOHATBHOI Cchepe;, 0COOEHHOCTH I'PaMMAaTHKH ITPO()ECCHOHATIBHOTO aH-
T'TIHICKOI'O S3BIKA,

YMeTh: OCYILIECTBIISTH ITPO(PECCHOHATIBHYI0 KOMMYHHKAIIHIO B YCTHOI M ITMCbMEHHOMH (popMax Ha
AHTITIMICKOM SI3BIKE;, YHUTATh U TIEPEBOAUTH CIEIHATBHYIO JIMTEPATYPY A1 MOIIOHEHUS ITpodec-
CHOHAIIbHBIX 3HAHUII,

BJIAJeTh:HABBIKAMH ITPO(ECCHOHATBHOIO OOMIEHHS Ha AHITIMICKOM  S3BIKE,CIIOCO0aMH
TIOIOITHEHU S ITPO()eCCHOHATILHBIX 3HAHMI W3 OPHTHHAIBHBIX HCTOYHHKOB HA AHTTIMICKOM S3BIKE.
AKTYAJIBHOCTD TeMbI: 00YCIIOBJIeHA HEOOXOAHUMOCTERIO OBJIaicHHS Y K-4.,

T eoperHuecKagIaACTb:

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 n operation. Further investigation showed the same twitching effect2 to be obtained
by simply connecting the nerve and muscle of the leg to dissimilar metals. But no such result was
obtained if only one metal was used or if non-conductors were employed.

There were obviously two possible sources of the phenomenon. Either the current was set up at
the junction of the two metals or it was a property of the animal tissues.3 Galvani favoured the
latter view and 1n 1791 announced his discovery, attributing the current to what he called

"animal electricity” or as it came to be known, "galvanism". Galvani i1s an excellent example of a
scientist who behaved most unscientifically with regard to a hypothesis which he himself had ad-
vanced. 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 Pa-
via, established the true source of the electric current. He demonstrated that it could be produced
by (the action of dissimilar metals without the presence of animal tissue of any sort.

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 withzinc. By con-
necting 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.

Ipumeuanus

1 Credit for its discovery is given — YeCTberOOTKPHITHSIIPHHAL -

TIEKUT

2 twitching effect — 3 pekTCOKpaIeHIIMBITII]

3 animal tissue — KHBasATKaHb

4 a voltaic pile — BOILTOBCTONO (TranbBaHHYeCKassOaTapes)
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chemical KOHTPaKT

contract IIPEIMETEI IIEPBOH HEOOXOHMOCTH
essentials JIOKa3aTelIbCTBA
evidence OIIaroInpusATCTBOBATH
favour COEJIHHEHNE
junction MAIIHHA
machine PELIEHHE
solution CBOHCTBO
property THITOTE3a
hypothesis IOKa3aTelhCTBA
evidence MYCKYII
muscle

Bompochl 1 3aJaHIA:
1. IIpourHTe H MepeBeAUTE TEKCT, U3 MIEPBOro ad3alfa BEIITHINNUTECIOBA ¢ OTPHIlATEILHBIMI ITPH-
CTaBKaMI, OTHOCSIIHECS K OTKPBITHIO,COBEPIEHHOMY A. | albBaHH.
2. W3 yerBeproro adsaifa TeKCTa BBIMHIIHTE IMPHYACTHSA, OTHOCAIIHECS K HCTOPHH Pa3paboTKH
IIEPBOH SIEKTPHYECKOH OaTapeH.
S. IlpouTture nepBeIA ad3all H CKaXHTe 00 OTHOINEHHH [ allbBaHH KCBOEMY H300PEeTEHHIO, KaKOe
SBTIEHHE ITPOMCXOIIIIO Ha CAMOM JIENE BOBPEMS OIBITOB C JIATYIIKOH.
6. [IpouTHTe TEKCT H CKaXXKHUTE, KTO M3 JIBYX 3KCIIEPHMEHTATOPOB, A. ['amsBanu Wi A. BoJbT, co-
BEPIIIT OTKPBITHE B OONMACTH JIEKTPHYECTBRA, T. €. OTKPBLI IIOCTOSHHEIH TOK.
7. Pacckaxureopabore A. l'ampBaHH, HCIONML3YACIOBa physician,a frog, muscles, electric ma-
chine, metals, non-conductor, «galvanismy.
8. Pacckaxute 00 skcriepuMeHTax A. BombTa, Hemoms3ys rioaronsiB Past Simple.
9. Hanure npuMep KOHBEPCHH B OITHCAHHH paboTHI HAJl H300peTeHHeM A. Borbra.
10. IIpouruTe TEKCT ele pa3 H pacCKaxuTe 00 YCTPOHCTBRE IIEPBOH 3JIEKTPHUYECKOH OaTapeH.
11. BeicKakuTe cBOE MHEHHE 110 BOIIPOCY BaKHOCTH JJISI HAYKHOKCIIEPHMEHTOB, IIPOBEIEHHBIX A.
["armpBaHm.
12. IlepeBequTeH3aIIOMHHTECIEYIOMIIECIIOBANCIIOBOCOUETAHIT: Institution, chemistry, physics,
technical, journal, revolutionary, research,lighting, galvanoplastics, electrophony, magnetism, ex-
hibition;to belong to, to carry on, to consist of; scientific societies, scientificcorporation, technical
society, electrical engineering, elaboration of scientificproblems, electrical measuring instruments,
pictorial material onelectricity, honoured professor.
13. IIpouTHTe U IlepeBeJHUTE TEKCT, B IIEPBOM H BTOPOM al3allaXHaHHuTe HH(QOPMAIHIO O ITOJIO-
’KEHHH Je]I B POCCHIICKIX HAayYHBIX OOI[ecTBax KOHIa XIX Beka.
1. In the capital of Russia at the end of the second half of theXIXth century not only the higher
educational and research stitutions carried on scientific work:; .scientific societies were likewise
engaged. Among them a special place 1s occupied by the Russian Society of Physics
and Chemistry, and the Russian Technical Society. The first was connected with the St. Petersburg
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 i Russia, the part played by the Sixth Department of the
Russian Technical Society 1s outstanding. In prerevolutionary Russia there were only a few special
scientific research institutions, especially of the applied type, and therefore Russian scientific so-
cieties 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

AOKYMEHT [NOANMCAH aduct a broad proeramme of spreading scientific
ANEKTPOHHOW NOANUCKIO , prog Ol Sp g sceie
Ceprudmikat: " 12000002A633E3D113AD425FB50002000002A6 ixth Department are especially characteristic.
Bnapeneu; Webayxosa TatbaHa AnekcaHgpoeHa xth DEpHI‘tI‘I‘lEI‘lt urganized an electrical exhibition

Nencreutened: ¢ 20.08.2021 no 20.08.2022



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, electrical
measuring instruments, electrophony and, finally, literature and pictorial material on electricity.
The works of such Russian inventors as Yablochkov, Lodygin, Rikhter, Ragozin and Teplov were

represented 1n 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. [IpouTHTE TPETHH H YETBEPTHIH a03allbl H CKAXXHTE, UYTO BBl V3HAIIM O BRICTABKE, OPraHH30BaH-
HOH B CaHKT-IIeTepOypre.

15. PacckaxiTe 0 (pHHAHCOBOM ITONIOKEHHH HayYHO-TeXHHYECKHX 00INecTB KOHIla XIX Beka.

16. IIpouTuTe TEKCT €I pa3 M CKaXHUTE, B YEM BBIPAXKAIIACH ITPOCBETUTEIILCKASA AESITEIBHOCTE
Pycckoro TeXHu4ecKoro o0IecTra.

17. IIpouture mocneHui ad3all TEKCTa H PacCKaKHUTE O ITOMYISPHOCTH AeATEIBHOCTH PyCcCKOro
TEXHHYECKOTO OOIIECTRA.

18. IIpoyuTHTE TEKCT H CKaKHTE, 110 KaKHM HaIIpaBIeHHSIM HayKH, TEXHHKH, 00pa30BaHHS BEIIHCh
PadOTHI H3BECTHBIMH POCCHICKHMH YUEHBIMH.

19. Pacckaxaite 00 neropmu padotsl IllecToro gemapraMeHra.

20. OmpegeniTe pa3HHILY B ITOIOKeHHH PyccKoro (pH3MuecKoro H XHMHYECKOro o0IecTBa H pyc-
CKOI'0 TeXHIYeCcKOro oomectBa B PoccHH Ha KoHeIl XX B.

21. Brickaxure cBoe MHeHHE O poi llecTtoro gemapramMenra Pycckoro TeXHHYECKOro o0IecTBa
B Pa3BUTHH 3JIEKTPOTEXHUKH 0 PEBOIOIIMH B PoccHu.

Pasnea 2. TheMain Elements

IIpakTHieckoe 3anarue Ne 3,
Tema 3. Meters: Ammeter. Voltmeter. /
H3MepHTe/IbHBIE NPHOOPLL AMIIepMeTp. BoaibTMerp.

Ileab: popMIpOBaHHEY CTYAEHTOB KOMMYHHKATHBHOH KOMITETEHI[HH IS OCYINECTBIIEHHS IIPO-
(pecCHOHAITbHOH KOMMYHHKAL[HH.

B pe3yjbrare 0CBOEHHA TEMbI CTYAEHT H0JIZKeH:

3HATh: JIEKCHKY ITPO(eCCHOHAIbHOH HaIlpPaBICHHOCTH ;HOPMBI YIIOTPeOIeHHS ITeKCHKH aHT JIHI-
CKOro S3bIKa B ITPO()eCCHOHAIILHOH cepe,0c00eHHOCTH I'PaMMATHKH ITPO(ecCHOHAIBHOIO aH-
TJIMHCKOIO S3BIKA,

YMeThb: OCYIIECTBIISATH MPO(eCCHOHATBHYIO KOMMYHHKAIIHIO B YCTHOH H ITHCEMEHHOH (pOopMax Ha
AHITIMIICKOM SI3BIKE,UHTATh H IIEPEBOJAUTH CIIEIHATIBHYIO JITMTEPATYPy IS IOIIOIHEHHS ITpodec-
CHOHAIIbHBIX 3HAHHI,

BJIAJleTh:HaBEIKAMH IIPO(eCCHOHAIBHOIO OOIMEHHS Ha aHITIHMICKOM  SI3BIKE;,CIIOcO0aMH
TTOITOIHEHH S ITPO(peCCHOHAIbHBIX 3HAHHIT H3 OPHTHHAJIBHEIX HCTOYHHKOB Ha aHITIHHCKOM SI3BIKE.
AKTYAJIBHOCTD TeMbI: 00YCIIOBJIEHA HEOOXOAHMMOCTERIO OBJIaicHHSA Y K-4,

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnageneu; lLlebayxoea TateAHa AnekcaHapoBHa KA YaCTh:

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Meters

NN

Among the most common meters used there are the ohmmeter, the ammeter
and the voltmeter. The ohmmeter 1s used to measure the value of resistance. It
consists of a milliammeter calibrated to read in ohms, a battery and resistors. The
meter 1s connected in parallel and the circuit 1s not opened when its resistance 1s
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 1s connected to the positive terminal of the source; the neg-
ative terminal — to the negative terminal of the source. The ammeter should be connected
in series. The readings on the scale show the measured value.

AR RAARAT
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Fig 4
Vocabulary
meter | mi:ta] H3MEPHTEIBLHEIH IIPHOOD
battery | baetori] OaTapes
scale | skeil ] IIIKana
readings ITOKa3aHHI Ha InKane(rmproopa)
terminal | to:mml] KIIeMMa
positive [ pozrtiv] TIOJIOXKH T EJIb HBIH
negative | negativ] OTPHI[ATEeIIbHBIH
to measure | me3a] H3MEPSTH
to take into consideration ITPHHIMATh BO BHHMAaHIE
in this way [wel] TaKHM IIYTeM, TaKHM 0Opa3oM
[IOKYMEHT MOAMWUCAH 13adaHH A
Ceptudpuikar: 12n§£§2%2?;:ﬂ2£3§51:gn?;uozmmnmﬁ glish words. Translate them into Russian and
Bnapeneu: Webayxora TaTeAHa AnekcaupoBHa

Russian words back into English.
HNeincreutened: ¢ 20.08.2021 no 20.08.2022
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2. Translate into Russian:

1. One should take into consideration the difference between these circuits.
2. One should take into consideration that the ammeter 1s 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 1s used.
¢) the ammeter 1s used.

3. A meter has a) positive terminals only.

b) negative terminals only.

¢) positive and negative terminals.
4. When the ammeter 1s used a) the circuit should be opened.

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

b) n 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 1s used to measure the value of cuirent. .. .
The ammeter 1s used to measure the value of current while the ohmmeter 1s used to

measure the value of resistance.

1. The ohmmeter 1s used to measure the value of resistance

2. The ammeter is connected in series. .. .
3. When the ammeter i1s 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 1s the ammeter used for?

2. What 1s the voltmeter used for?

3. What 1s the ohmmeter used for?

4, What terminals does a meter have?

5. Should the measured circuit be opened when the voltmeter is used?
6 Shonld the meacured circnit he anened whep the ammeter 1s used?

AOKYMEHT NoarnncAH . . .0

SNEKTPOHHOM MOANMUCHIO cted to the circuit:

Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 ted to the circuit?
Bnapeneuy: Lllebayxoea TaTteaHa AnekcaHapoBHa and an ammeter?

NeiicTeuTeneH: ¢ 20.08.2021 fo 20.08.2022  the values 1n a circuit”
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6. Solve the following problems:

1. Suppose the ammeter scale reads 1.9 amp, the voltmeter scale reads 2.4 V; how much 1s 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. R =
0.18 ohm, R> = 1.15 ohms, R3 = 2 ohms, I =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 1n series. Ry = 7,000, R = 2,200, I = 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 18 used to measure the value of power. It 1s connected to the circuit directly. A
wattmeter consists of coils: two fixed coils and a coil which moves in the magnetic field produced
by the fixed coils. Wire used for the coils must have a high resistance; the fixed coils are in series
with the load, the moving coil 1s connected across the line in series with a resistance. When a
wattmeter 1s used, the readings on its scale show the value of power being used.

What is the wattmeter used for?

What does it consist of?

In what way are the elements connected?
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 1s «how much»?
How much current is this circuit carrying? What 1s 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 amperes.

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 1s 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.

U NOKYMEHT NOAMMCAH | e since 1t passes only very small currents which

SNEKTPOHHOW NMOANUCHIO xr, on the other hand, must have a low resistance,
Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6 : : : :
ual use the ammeter is placed in series with the

Bnapeneu: Webayxoea TatbAaHa AnekcaHapoBHa . ) - .
/ith that part of the circuit where the voltage 1s to
Nencreutened: ¢ 20.08,2021 no 20.08.2022
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In addition to instruments for measuring current and voltage, there are also devices for meas-
uring 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 i1s a (consumer, consumption) of the (local, locally) generated electric
power.

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

3. Nuclear energy 1s energy released during a nuclear (reactor, reaction) as aresult of (convertible,
conversion) of mass nto energy.

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

5. The most (importance, important) problems in (atom, atomic) power (generator, generation)
are connected with the reactor. Reactor (technologist, technology) 1s still in (progressive, pro-
gress). The light-water reactor types seem most (usefulness, usefully, useful).

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.

a) place, iron, lift, house, light, heat, use, form, change, wire

1. The conductor wires are placed high up.

2. Electromagnets lift iron weights.

3. The plastic box houses the conducting and the insulating elements of the apparatus.
4. The house 1s lighted and heated by solar energy.

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

6. After the metal was heated 1t changed its colour to a red heat.

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

8. Electric power is used universally.

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

10. The wire and the source form a circuit.

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

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

. Conductivity increases with heating.

. The machine should be re-fuelled.

. The amount of power used in the world in a year amounts to 12,000 million tons of equiv-
alent fuel.

. Water barriers are crossed by submarine cables.

. The instrument 1s foot-controlled by a pedal.

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

. An electromotive force causes the electrons to move.
. Control of the apparatus 1s placed on the panel.

10. The volt 1s a measure of electromotive force.

BU R

OO0 O

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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IIpakTH4eckoe 3aHATHE N4,
Tema 4. Electronic Components: Electric Cells. Capacitors/
DJIEKTPOHHbIE KOMIIOHEHTbL: DJIeKTpHYecKHe 21eMeHTbL. KoHaeHcaTopbL

Ileab: opMIpoBaHHE Y CTYAEHTOB KOMMYHHKATHBHOH KOMITETEHIIHH JJIS OCYIIECTBIIEHHS IIPO-
(peCCHOHAITbHOH KOMMYHHKAL[HEH.

B pe3y/ibTaTe 0CBOEHHSA T€MbI CTYJEHT JOJI2KEH:

3HATh: JIEKCHKY ITpo(eCcCHOHAIbHON HaIlPaBIEHHOCTH, HOPMBI YIIOTPeOIeHHS IeKCHKH aHTTIHI-
CKOI'0 SI3bIKa B ITPO()eCCHOHAILHOM cepe; 0cOOEHHOCTH I'PaMMATHKH ITPO)eCCHOHAILHOIO aH-
TTIHIICKOTO S3BIKA,

YMeThb: OCYIIECTBIIATH IMPO(eCcCHOHAIBHYIO KOMMYHHKAIHIO B YCTHOH H ITHCEMEHHOH (popMax Ha
AHTTIMIICKOM SI3BIKE, YHTATh M IEPEBOJAHTD CIIeI[HAIBHYIO JIHTePaTypy IS ITOIIOJIHEHHS ITpodec-

CHOHAJIbHBIX BHEIHHf:I;
BJAAE€Tb. HABBIKAMH Hpﬂ(bECCHDHﬂHLHDFD OOIlIEHHSI Ha aHITIHHCKOM A3BIKE ., CIIOcO0aMH

TTOMOMHEeHH A ITPOo()eCCHOHATBPHBIX 3HAHHIT H3 OPHTHHAIBHBIX HCTOYHHKOB Ha aHITIHICKOM S3BIKE.
AKTYAJIBHOCTD TeMbI: 00YCIIOBJIEHA HEOOXOAHMMOCTERIO OBJIaicHHSA Y K-4.

TEﬂpETH‘IECHHH HYaACTh.

Electric Cells

An electric cell 1s used to produce and supply elec-
tric energy. It consists of an electrolyte and two elec-
trodes. Electrodes are used as terminals, they connect

the cell to the circuit — current passes through the ter-
minals and the bulb lights.

Cells can be connected 1n series, 1n parallel and in
series-parallel. In order to increase the current capacity
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 and Fig J.

a large voltage output, its cells are connected 1n series-
parallel.

When cells are connected in series the positive terminal of one cell 1s connected to the negative
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.
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AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: | llebayxosa faTbAna AnexcaHanoBHa or operates badly. This cell should be substituted

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Vocabulary

CepTtudmkar:
Bnageneu;

Nencreutened: ¢ 20.08.2021 no 20.08.2022

cell

output

bulb

to light

to Increase
to substitute
... and so on
capacitor
insulator
frequency
distance
advantage
disadvantage
plate

part

to apply

to move

Lo prevent
reason
forthisreason
besides

provided that

OJOKYMEHT NoanmvucAH

SNEKTPOHHOW NOAMUCLIO
12000002A633E3D113AD425F B50002000002A6

LWebayxoea TateaHa AnekcaHapoBHa

[sel]
[‘autput]
[balb]
[lart]

| kii:s]

| ka paesita]

| msjulerts]
| fr1:kwansi ]
| distons]

|ad va:ntidz]

[pa:t]
[o plar]

|mu:v]

1 3aJaHHA:
slish words. Translate them into Russian and

wussian words back into English.

JJICMCHT

CMKOCTb, MOIOIHOCTD
JJICKTPHYCCKAA JTaMIId
3dAHTaTh, OCBCHIATH

yBeJIHYHBATh(Cs), BO3pacTaTh

3dMCHATH

H TaKg4alIcc

KOHACHCATOP

H30JIATOP

HACTOT4a

PACCTOAHHE

ITPEHMYLIECTBO

HEAOCTATOK

aHOJ (JTaMIIBI)

HA4CTh

IIpHIIAraTh, IIPHMCHATD

IIBHTaTh(C5)

IPpEAOTBEPAIIATD

IIPHYIHA

ITO3TOHIIPHYHHE

KPOMETOI'O

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

|1 lektroud] electrode
|1 lektralart] electrolyte
|sta:t] start

[ oparert] to operate
| arsalert] to isolate

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

a. current capacity

resistor temperature

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 mcrease 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:

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOANMUCLIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa ¢ the current capamty
y electric energy.

1se the voltage output.

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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2. The terminals of a cell are a) toconduct current.
used b) to increase voltage.
¢) 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 in ~ a) to increase the current capacity.
order b) to increase the voltage output.

5. In order to increase the current a) cells are connected in series,
capacity b) cells are connected in parallel.

6. Answer the following questions:

1. What 1s a cell used for?

2. What does a cell consist of?

3. What 1s the function of the terminals?

4. In what way are cells connected 1n order to increase the voltage output?
5. In what way are cells connected in order to increase the current capacity?
6. In what way are the terminals of series cells connected?

7. In what case does a cell stop operating?

8. What should be done 1n case it stops operating?

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 n series. In what way should 1t be done?
b) Connect the battery to a circuit whose resistance value equals15 ohms. What 1s the value of

current 1 the circuit?

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

a) Connect them 1n 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 1n 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 1s commonly used to produce pos-
itive electrodes.

The voltage output of cells in use nowadays 1s from 1 to 2 V. The value of the output depends
anlv on the materials nsed for the electrodes. Resides, it depends on the electrolyte of a cell. It

AOKYMEHT MOAMUCAH | . . T _

SNEKTPOHHOM NOANVCHIO dnstruction, while the current capacity of a cell

CepTudumkar: | 12000002A633E3D113AD425FB50002000002A6 he size of the electrodes, the more current capac-
Braneriey (helyeParIaRe JpTsHIVIRIEHAROSHA es is increased the current capacity also increases

HNeincreutened: ¢ 20.08.2021 no 20.08.2022

18



while the voltage output does not increase. Such 1s 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.

9. Read and translate:
Capacitors

A capacitor 1s one of the main elements of a circuit. It 1s used to store electric energy. A
capacitor 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 1s 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 capacitor
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 1s the capacity of a capacitor. Variable capacitors are com-
monly used by radiomen; their function 1s to vary the frequency in the circuit. Fixed capacitors are
used in telephone and radio work.

'L_L ;im +Q
=

i i
gz — (]

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 1n radio and electronics; their
advantage 1s 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 varies
from 0.5 to 2,000 microfarad. Their disadvantage is that they change their capacity when the tem-
perature 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.

1M MTuanaolatn stnta Descoinmn aned sormidn Adasess dhan 1 1 -
NOKYMEHT HOANMGAH * Russian equivalents. Then translate the Rus

SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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air insulators

electrolyte capacitors

advantages of electrolyte capacitors

disadvantages of air insulators

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 1s 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 a) to supply voltage.
b) to increase the voltage output.
c) to store energy.
2. The main parts of a capacitor are a) insulators only.
b) metal plates only.
¢) metal plates and insulators between them.

3. The function of insulators 1s a) to store energy.
b) to 1solate the metal plates.
c) to prevent a short between the metal

[NOKYMEHT NMOAMNUCAH plates.

SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LllebGayxoea TateAHa AnekcaHapoBHa

a) the size of the plates.
b) the distance between the plates.
[leiticTeuTeneH: ¢ 20.08.2021 no 20.08.2022 c¢) the material of the insulators.
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5. The capacity of a fixed capacitor a) 1s constant.
b) 1s varied.

6. The plates of a variable capacitor a) can be moved.
b) cannot be moved.

7. In order to charge a capacitor a voltage a) to the metal plates.
source 1s apphied b) to the insulators.

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.

1 1. In case a capacitor has a trouble a) 1t operates.
b) 1t 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 1s 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 1s the function of insulators?

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

5.What 1s the difference between a fixed capacitor and a variable one?

6.What should be done in order to change a capacitor?
7.What 1s the relation between the value of capacity and the distance of plates?

8.What type of msulators have variable capacitors?
9.What should be done 1n 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 par-
allel. A battery of four cells 1s applied to the circuit. Two ammeters are used: one is connected to

the main line, the other — to a parallel branch. What 1s 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 1t result from?

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

NOKYMEHT MNOANMUCAH
SNEKTPOHHOWU MOANUCHLIO ads. A capacitor has a capacity of one farad when
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6 »etween its plates by one volt.
Bnapeneu: HlebGayxoea TateAHa AnekcaHapoBHa
[leiicTeuTenen: ¢ 20.08.2021:n0 20.08.2022 'e capacitor the more energy it will store;
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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 1s the charge;

fourth, some nsulators store greater charge than others.

e 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.

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

IIpakTHYeckoe 3anarue Ne 35
Tema 5. Current: Types of Current. Coupling /
JJIeKTpHYeCKHA TOK: THnbI Toka. My@ra

Ileab: popMIpOBaHHEY CTYASHTOB KOMMYHHKATHBHOH KOMITETEHIIHH I OCYIIECTBIICHILI ITPO-
(peCCHOHAILHOM KOMMYHHKAI[HH.

B pe3yJbTare 0CBOEHHS TEMbI CTYAEHT J0JIZKEH:

3HATh: JIEKCHKY Ipo(eCcCHOHATIbHOH HaIlpPaBIEHHOCTH ;HOPMBI YITOTPeOIeHHS JIEKCHKH aHITIHIH-
CKOro S3bIKa B ITPO()eCCHOHAIBHOH c(epe,0c00eHHOCTH I'PaMMAaTHKH ITPO(ecCHOHAIBPHOIO aH-
TIIHHCKOTO S3BIKA,

YMeETh: OCYIIECTBIIATh MPO(eCCHOHAIFHYIO KOMMYHHKAITHIO B YCTHOH H ITHCBMEHHOH (popMax Ha
AHTTIHICKOM SI3BIKE;, YHTATh H IIEPEBOAHUTH CIIEIHAILHYIO JINTepaTypy JUIS ITOMOIHEHHS IIPodec-
CHOHAJIbHbIX 3HAHHH,

BJAJeTh: HaBBIKAMH IIPO(ECCHOHAILHOIO OOM[eHHS Ha aHITIHIICKOM S3BIKE,CIIOCO0aMH
TTOMOMHEeHH A ITPOo()eCCHOHATBPHBIX 3HAHHIT H3 OPHTHHAIBHBIX HCTOYHHKOB Ha aHITIHICKOM S3BIKE.
AKTYAJIBHOCTD TeMbI: 00YCIIOBJIEHA HEOOXOAHMMOCTERIO OBJIaicHHSA Y K-4.

Teopernyeckas 4acThb:
Types of Current

Current 1s 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 1s applied to the circuit.

An alternating current (a.c.) 1s a current that changes its direction of flow through a circuit. It
flows provided an alternating voltage source i1s applied to the circuit. Alternating current flows in
cycles. The number of cycles per second 1s called the frequency of the current. In a 60-cycle alter-
nating current circuit the current flows in one direction 60 times and in the other direction 60 times
per second.

It 1s easy to transform a.c. power from one voltage to another by a transformer. Transformers
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 1s seldom necessary.

AOKYMEHT NoanmncAH
SJEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
| TepeMeHHBIH

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Bﬂﬂp OCBIN3A JAHHH.

direct
direction
flow
necessary
to consider

use

inductance
coil

size

unit

fast
mutual

to induce
to provide
totouch
tobring
thatis

definite

[flou]

| nesisar]

[jus]

[ korl]

[sarz]

[ Junut]
[fa:st]
['mju:tfuel]
[1n dju:s]
[pra vard]

[tat/]

| definit]

ITPSIMOH
HaIIpaBrJIEHHE
TeUeHIE
HeoOXOIHMBIH
paccMaTpHBaTh

HCITOIIL30B4AHI S

HHAVKTHBHOCTb
KaT YIIIKa

pasMep
eJIMHHI[A
OBICTPBIH
B3aHMHBIH
HHIYKTHPOBATH
oOecITeynTh

KdaCaTbCA

ITPHHOCHTE, IIOAHOCHTD

TO SCTh

OIPEIETIEHHBIH

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:

CepTtudumkar:
Bnageneu;

Nencreutened: ¢ 20.08.2021 no 20.08.2022

| ‘sarkl]

[tarn]

OJOKYMEHT NoanmvucAH

cycle

tyrrues

SNEKTPOHHOW NOAMUCLIO
12000002A633E3D113AD425FB50002000002A6

Lebayxoea TateAHa AnekcaHapoBHa
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3. Put down the Russian for:

one time

five times

SIXty times

direct voltage source

alternating voltage source

direction of flow

4. Complete the sentences using the correct variant:

I.D.c.1s acurrent that

2. A.c. flows provided

3. In an alternating current circuit

4. A.c.

5. Complete these sentences using while.

a) changes its direction of tflow.
b) flows 1n one direction.

a) a direct voltage source 1s applied.
b) an alternating voltage source is applied.

a) current flows in one direction 60 times per sec-

ond.
b) current flows 1n one direction 60 times and in the

other direction 60 times per second.

a) can be changed nto d.c.
b) cannot be changed into d.c.

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

6. Answer the following questions:

. What 1s current?
. What types of current do you know?
. When does a direct current flow?

0NN W~

What type of current 1s called an alternating current?

What type of current 1s called a direct current?

. What 1s called the frequency of current?

What device 1s used to transform a.c. power from one voltage to another?
. Is 1t often necessary to change a.c. into d.c.?

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 1s 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 1n-

terconnected.

AOKYMEHT NoarnmnMcAH
SNEKTPOHHOW NOAMUCHLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: llebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08 2021 no 20.08.2022

‘d frequency?
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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 1s 1ts inductance. An 1ron 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.

Two coils A and B are brought close together and a
source of varying current 1s applied to coil A. If a meas-
uring device 1s connected across the terminals of coil B 1t
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 i coil B, 1s called induced voltage and energy
from one coil to the other transfers by induction. The coil
across which the current 1s applied 1s called the primary;
that in which voltage is induced is called the secondary.
The primary and the secondary coils have mutual induct-
ance. Mutual inductance 1s measured 1n the same units as
inductance, that 1s m henries.

Thus, when a rate of change of one ampere per
second m 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 induced
voltage.

Fig. 12

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.

AOKYMEHT MNOANMCAH
QNEKTPOHHOW MNMoAarnncbio
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LlleBayxoea TatkAHa AnekcaHapoeHa

- of the coils.

HNeincreutened: ¢ 20.08.2021 no 20.08.2022
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4. Mutual inductance 1s measured 1n henries.

10. Which of the words are nouns and which are verbs?

resistor, resist, resistance; induce. induction, inductor, inductance;conductor, conduct, conduct-
ance; compute, computer

11. Complete the sentences using the correct variant:

1. Any conductor has a) some definite value of resistance.
b) some definite value of inductance.

2. Any conductor can provide a) electric power.
b) induced voltage.

3. Elements with a definite value a) are called imductors.
of inductance b) are called coils.
c¢) are called sources.

4. The inductance of a coil de- a) its size.
pends upon b) its core.
c) 1ts material.
d) its number of turns.
5. An 1ron core a) increases the value of inductance.
b) decreases the value of inductance.

6. The value of mutual inductance a) in watts.
1S measured b) 1in henries.

7. Induction by a varying current  a) results from the change in current.
b) results from the change in the current value.

8. The faster the current changes, 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 1s induced 1s called the secondary... .

13. Answer the following questions:

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMMUCHIO ve?
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa |
iInductance called?
Nencreutened: ¢ 20.08 2021 no 20.08.2022 Llpl:j}l‘l‘?‘I

26



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

6. In what units 1s the value of mutual inductance measured?

7. What does induction by a varying current result from?

8. What 1s the relation between the current changes and the value of induced voltage?
9. What is the unit of resistance?

10. What is the unit of potential difference?

11. For what type of current 1s an air core used?

12. What is the relation between the number of turns of a coil and its inductance value?

14. Pair work. Tell your groupmate about mutual inductance. Let him/her put the questions
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 7o be has different meanings. What are they?

othe
The

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

2. It 1s 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.

Coupling

When circuits are indirect-inductively coupled energy is transferred from one circuit to an-
r using electromagnetic field of the mductance through which a varying current is flowing.
coupling device 1s a transformer. It 1s not in series with the elements of the circuit, therefore

the coupling 1s indirect. The transformer consists of two windings: the primary and the secondary.

The

geth

primary circuit 1s 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-
er, the coupling is tight. In case the coils are separated the coupling 1s loose. In the loose

coupling the mutual inductance is small compared with the self-inductance.

CepTtudumkar:
Bnageneu;

Vocabulary

device | dI vais] pHOOP

field [ f1:1d] TI0JIe

AOKYMEHT NMOANWCAH CBOOOIHBII., HeKeCTKHIT
SNEKTPOHHOWM NOANMUCHIO o ’

12000002A633E3D113AD425FBS50002000002A6
LWebayxopa TaTeAHa AnekcaHOpoBHa ITTOTHEIH

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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self-inductance
to couple

to separate

to transfer

therefore

filter

bypass

choke

high-pass
low-pass

to oppose

on the other hand
choke coil
bypass coil
bypass condenser
high-pass filter
low-pass filter
opposing coils

opposed current

[ kapl]
| separert]
[traens fa:]

| Oeafo:]
| filta]

[ barpa:s]
[tfouk]

| harpa:s]
[lou'pa:s]

|2 pouz]

CAMOHHIYKITIA

COCOHHATL., CIICILIIATE
OTACILATD
IICPEHOCHTD

ITOSTOMY

GHIBTP

IIIYHT

IPOCCEND
BBICOKOITPOXOTHOH
HH3KOIIPOXOIHOH
OKa3bIBATh COITPOTHBIIEHHE
C IPYI'OH CTOPOHEI
IpoccelbHas KaTVIIKa

IMIYHTOBAA KaT VIIIKa

ITYHTHPYIOIHH KOHJEHCa-
TOP

(PHIIbTP BEPXHHX YaCTOT

(PHIIbTP HHU3KHX YaCTOT

TP OTHBOJIEHCTBYIOIIHE
BHTKH

IIPOTHBOTOK

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:1nconstant — constant

CepTtudumkar:
Bnageneu;

OOKYMEHT NnoarnmcAH
SNEKTPOHHOWM NOANUCHIO

12000002A633E3D113AD425FB50002000002A6

llebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022

mnactive —

inconsistent —
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indirect— unable —

indefinite— inability —

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

loose coupling—

tight coupling—

transformer coupling—

electromagnetic fields—

20. Complete the sentences using the correct variant:

1. The circuit connected to the voltage a) the secondary circuit.
source 1s called b) the primary circuit.

2. The circuit receiving its energy through a) the primary circuit.
a coupling 1s b) the secondary circuit.

3. The function of a coupling element is a) to separate the circuits.
b) to transfer energy.
¢) to prevent a short between the circuits.

4. When the coupling 1s tight a) the coils are separated.
b) the coils are close together.

5. When the coils are close together a) the coupling 1s loose.
b) the coupling is tight.

6. The circuits are indirectly coupled when a) the coupling element 1s common to both
circuits and 1s 1n series with their other el-
ements.

b) the coupling element 1s not common to the
circuits and 1s not in series with their other
elements.

21. Complete these sentences using while.

1. The circuit receiving energy 1s the secondary circuit. .. .

2. The coupling is loose when the coils are separated. .. .

3. When the coupling element 1s not common to the circuits and not in series with their ele-
ments, the circuuts are indirectly coupled ... .

AOKYMEHT MOAMUCAH
3NEKTPOHHOM MOANUCHIO
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Filters

This filter 1s used to separate direct current from alternating
current. It consists ofa capacitor and a choke coil. Direct cur-
rentcannot flow through the capacitor since itsinsulators oppose
the flow of direct current. Therefore, 1t flows through the choke-
coil. Its windings easily pass direct currentthrough them. Alter-
Fig. 13 nating current, on theother hand, passes through the capacitor,since it cannot

easily pass through the choke coil. In 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 frequencies.
It consists of a condenser and an inductance coil. The condenser passes currents of high frequen-
cies and opposes the flow of low frequency currents. Low frequencies must be returned to the
source and the inductance coil 1s 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 frequencies
and opposes the flow of high frequencies. To return the high frequencies back to the source, a
condenser 1s 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 1s used in order a) to separate d.c. from a.c.
b) to transfer energy from the primary to the

secondary.
¢) to separate low frequencies from high fre-
quencies.

2. A filter consists of a) a resistor and a transformer.
b) a choke coil and a capacitor.
¢) an nductance coil and a capacitor.

3. Direct current easily passes a) through a choke coil.
b) through a capacitor.

4. Alternating current easily passes a) through a capacitor.
b) through a choke coil.

5. A low-pass filter 1s used 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.

6. In a low-pass filter a) a capacitor 1s used as a bypass.
b) an inductance coil is used as a bypass.
NOKYMEHT MOJNMUCAH
SNEKTPOHHOW NOANNCHIO a) an inductance coil 1s used as a bypass.

Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLebayxoea TaTbAHa AnexkcaHopoBHa b) d Edpdﬂlt(}r is used as a b}’pdSS.

HNeincreutened: ¢ 20.08.2021 no 20.08.2022
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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 other
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 1s used as a bypass... .
3.A high-pass filter 1s used to prevent the flow of low frequencies

4.Alternating current passes through a capacitor. .. .

25. Answer the following questions:

1.What 1s a filter used for?
2. What does a filter consist of?
3.What 1s the function of a low-pass filter?

4.What 1s the function of a high-pass filter?
5.What 1s the difference between a low-pass filter and a high-pass filter?

6.What elements are used as a bypass?
7.What 1s the function of a choke coil?
8.What 1s 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] BBIIPSIMHTD

eliminate [1 limrnert] YCTPaHHTD

A choke mput filter and a capacity mput filter are used 1n 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 1s 1n series with the rectifier output.

2) Capacity input filter 1s a high-pass filter. A capacitor 1s connected directly across or n
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

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnageneu; Lebayxosa TateAHa AnekcaHOpoBHA 1eration.

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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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 ?

4. The cooling water 1s 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 transmmtted ... a wire 1s the product ... the voltage times the amperage. ... re-
sistive losses, 1t 1s desirable to transmit power ... low amperage and ligh voltage. ... dou-
blingthe voltage, the capability ... a given circuit can be quadrupled.

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

3. This type ... aenal 1s useful and popular ... 1ts small size.

4. ... afaulty device its readings are not to be relied ... .

3. Coal and o1l contain sulfur ... concentrations ... a few percent.

6. As these fuels are burned, the sulfur 1s converted ... sulfur-dioxade 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 ... altemating current.
2. The set 1s used 1n regions without electricity ... 1t operates without a battery.

3. One should turn the knob ... a click 1s heard.
4. ... one flies to other planets one should collect as much information as possible about them.

3. Glass becomes a conductor ... 1t 1s heated to a red hot.
6. A small current 1s cheaper ... great because the wires need not be so thick.

OJOKYMEHT NoanmvucAH

ANEKTPOHHOWM NMOANUCHIO e sansTHe Ne6.
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 . of Electric Circuits:
Bnapeneu; LLleb3yxoea TateAHa AneKkcaHapoBHa
AeTEt / ] ay. Electron Tubes /

NeiicTeuTenen: ¢ 20.08.2021 n6/20.08'2022 erner: JJIEKTPOMATHHTHOE peJie.
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BHEHTpﬂHHhIE JIAMIIbI.

Ileab: (opmiIpoBaHHe Y CTYAEHTOB KOMMYHHKATHBHOH KOMITETEHI[HH JJIS OCYIIEeCTBIIEHHS IIPO-
(pecCHOHAITLbHOH KOMMYHHKAL[HH.

B peE3Y.JibTaTe 0OCBOCHHA TEMbI CTYACHT J0JIACH.
3HATb. JICKCHKY Hpﬂ(l)ECCHGHEIHBHGﬁ HAIIPaBJIICHHOCTH, HOPMEI }*T[G'I‘p&ﬁﬂ&]—ﬂ[ﬂ JIEKCHKH aHITIHI-

CKOTrO SI3BIKa B ITPO()eCCHOHAIBHOH cepe; 0cOOEHHOCTH I'PaMMAaTHKH ITPO(eCCHOHAILHOTO aH-
TJIMICKOTO S3BIKA,

YMeETb: OCYIIECTBIIATH MPO(PECCHOHAIEHYIO KOMMYHHKAIHIO B YCTHOH H ITHCBMEHHOH (pOopMax Ha
AHTTIHIICKOM SI3BIKE;, YHTATh M IIePEBOAUTH CITEIHAILHYIO INTePaTypy JUIS MOITOIHEHHT ITpodec-
CHOHAJIbHBIX 3HAHHH,

BJAJeTh: HaBBIKaMH ITpodecCHOHAIbHOIO OOIIeHHS Ha aHITIHICKOM S3BIKE, CIIocO0aMH
TTOIOIHEHH S ITPO()eCCHOHAIPHBIX 3HAHHI H3 OPHTHHAIBHBIX HCTOYHHKOB Ha aHITIHICKOM SI3BIKE.
AKTYAJBHOCTb TeMbI: 00YCIIOBIIEHA HEOOXOIMMOCTRIO OBJIaJIcHHS Y K-4.

Teopernyeckas 4acThb:
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 generators

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 en-
ergy.

Electric power 1s 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 fuses),
and meters (ammeters, voltmeters, wattmeters, etc.).

Vocabulary

: | inkaen desns] HaKaJl, HaKaJTHBaHIe

incandescence !

incandescent lamp | inkaen desntlaemp] TTaMITa HaKaJTHBaHH

copper Meb

steel CTallb

to convert | kan va:t] NpeoOpa3oBbIBaTh

to deliver |dr liva] IIHTAaTh, ITOJlaBaTh

according to |2 ko:dinta] COITIACHO

etc. = et cetera | et'setara] H TaK Jiajuee
[NOKYMEHT NOANMUCAH

SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

oTaya, 3PpPeKTHBHOCTD

HE3HAHHE, HEBCACHIIC
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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dependence 3aBHCHMOCTE

cost CTOHMOCTD

loss IOTEPS

length T HA

to ignore He IIPHHHMATh BO BHHUMAHIE

to depend (on) 3aBHCETH (OT)

to exceed l1k 's1:d] IIpEeBBIIIATh

long I HHBIH

exceedingly Ype3BBIUAHHO, OUEHD

per cent IIPOL[EHT
Bonpocbinszaganns:

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

¢. 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:

. 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.

NOKYMEHT MOANUCAH b) to deliver electric power.
ANEKTPOHHOM NMOANMUCHIO
Cepruchukar:  12000002A633E3D113AD425FB50002000002A6

Bnageneu:  lebayxosa TatbaHa AnekcaHapoeHa a) In some CIrcuits.
b) mn any circuit.
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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5. A switch 1s 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 1s the function of an electric source?

3. What 1s the function of a load?

4, What 1s the function of wire conductors?

5. What other devices are utilized 1n a circuit?

S. 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 electrical
installations. Conductors used for electric wiring are commonly produced of copper and alumin-
ium. Aluminium is widely used nowadays due to its low cost. Copper 1s also widely used 1n elec-
trical engineering but its cost 1s much higher.

Wires connecting the components of various installations may be msulated. They may also be

used without insulation. Since in short lengths of wire power loss 1s 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 1n 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 1s the line efficiency. At
voltage losses of 2 to 5 per cent the efficiency of a line 1s 98-95 per cent. Protecting devices, fuses
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 1gnore— to produce-
to depend- to use—
to cost— to lose—

8. Translate into Russian:

a.line efficiency

voltage loss

power station

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleB3yxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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interconnected sources

changing power efficiency

¢. exceedingly high power losses

d. One can ignore these exceedingly low power losses.

One should take into consideration the
interdependence of these values.

One should not 1ignore the high cost of these installations.

9. Complete the sentences using the correct variant:

1. Aluminium 1s used due to its a) high cost.

b) low cost and high efficiency.

2. Cross-section of different conductors a) varies.
b) 1s the same.

3. Power loss can be 1gnored a) 1n short wires.
b) in long wires.

5. Electric lines nowadays are a) efficient.
b) mefficient.
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 1s the efficiency of the line ... .

11. Answer these questions:

1. Why 1s aluminium widely used nowadays?
2. Is 1ts cost very low or comparatively low?

3 What ic the rroce-cectinn of conner conductors??
AOKYMEHT NoanmncAH

- ire? ?
SNEKTPOHHOW MOAMUCHLIO ire? Why?
Ceptuchukar:  12000002A633E3D113AD425FBS0002000002A6 end on?
Bnapeneu: LleBayxora TatkAHa AnekcaHOpoeHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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12. Think of three questions about this extract and put them to your groupmate.

consumer—I1orpeOHTEND ; relation—OTHOIIIEHHE

When electric energy 1s produced at the power station, it 1s 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.

13. Choose the correct form:

I. One can (reduce, be reduced) heat losses 1n a transmission line.

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

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

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

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

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

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

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

BaHT I CKOMSI3BIKEHMEE T CSITIAT L(l)ﬂphﬂ'[pH‘IﬂCTHﬂ:

Active Passive
Participle 1 using being used
Participle 11 — used
Perfect Participle having used having been used

1. The energy lost 1n 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 1s 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 con-
ditions.

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

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

9. When being rubbed, some substances produce electric charges.

o R ST I

-]

" IOKYMEHT MOANMCAH id 77 elevators use negative, or braking, torque.
SNEKTPOHHOW NOANUCHIO rolled in an amplitude-modulated system?
CepTudmkar:  12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Electromagnetic Relay

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

The main parts of arelay are an electromagnet, a spring and an armature. When a current starts
flowing 1n the electromagnet winding, the armature moves and the spring closes the contacts. The
primary circuit of a relay 1s its electromagnet circuit and the secondary circuit is the one closed by
the contacts.

When there 1s no current in the relay’s primary circut, the spring pulls the armature and the
contacts open.

Fig. 18 shows how a relay 1s used to control the work of an electric motor. The relay 1s placed
close to the motor which 1s 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 motor.
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.
L‘anrraf Switeh -
L. l i — A W e TR M mmm e =
, (+ Prima ry cireuit ) 56;&%%& ry

Fig. 18

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

Vocabulary
IIPYAKITHA
spring

Cross-section ITOIICPEHYHOE CCHUCHHC

to close [klouz] 3aMBIKATh, 3aKPEIBATh
close to | 'klousta] Om3Ko K (0T)
to move IBHTAThCS), IIPHBOJUTE B IBHKEHHE

to switch on

to switch off

various | vearas]
fuse | fju:z]
NOKYMEHT MOAMMUCAH

SNEKTPOHHOW NOAMUCHIO

BEKIITOYATH
BBIKIIHOYATH

Pa3INYHBIH, Pa3sHOOOpa3HEIH

TUIaBKHH ITPeJIOXPAaHHTEIIb

3BCHO, CB3b

Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu; lebayxoea TateAHa AnekcaHapoBHa ,[[E:d)EKT: HCHCIIPAaBHOCTDb

HNeincreutened: ¢ 20.08.2021 no 20.08.2022
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faulty
equipment
installation
toprotect
toutilize
toequip

Lo serve

to melt

up to

Bﬂﬂp OChIN3A TAHHH.

|1 kwipmant]
| msta ler/n]
| pra tekt]
| Ju:tilaiz]

[1 kwip]

HEHCITPaBHBIH
o00pYyIOBaHHE

YCTAHOBKA, pl. COOPYKEHH A
3aIHINATE, IPELOXPAaHATh
HCITOIIB30BaTh
000pYIOBaTh, CHAPSIKATh
CIIYKHUTh

IUTaBHUTh

BIUIOTE OO

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).

|11 lei]

[1 lektrou magnit]
[ a:matf3]

| kontakt]

[ 'sistim]

| o:to maetik]|

[ peen|

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 —

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: - 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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unnecessary —

uneconomical —

18. Put down the Russian for:

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 re- a) have a large cross-section.
lay 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.

I_The nrimarv circnit of a relav ic ite electromagnetic circuit ... .

anﬁﬂwmﬁﬂggﬁ%'ﬂmﬁm mary circuit the contacts open. .. .

CepTuchukar:. 12000002A633E3D113AD425FB50002000002A6 oss-section should be used. .. .
Bnapeneu: Webayxopa TatekaHa AnekcaHpoaHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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21. Answer the following questions:

1. What are the main parts of a relay?
2. How 1s 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 oft?

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 cir-

(low) resistance? cuits.
2. What are die functions of the switch? b) Closed 1s the on-position; open 1s the off-
3. In what position is the switch open? position.

Closed? ¢) The switch 1s connected 1n series with the
4. In what way 1s 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 1n 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 volt-
ages 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 1s 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 1s 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

NOKYMEHT NOAMUCAH “sible link
SNEKTPOHHOW NMOANUCHIO
Cepruchukar: 12000002A633E3D113AD425FB50002000002A6

Bnagenew: ' llle6ayxoBa TaTesHa AnekcaHgposHa ity protection device

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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stress faulty fusible link

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

Model: charge — overcharge —1ieperpyska
Connect — disconnect —pasbeIHHSITH

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—3alira

to utilize — —

to 1nstall — —

to reduce — —

current — —

L0 connect — —

27. Distribute the words below into the three columns:

action process

doer

utilizer, utilize, mstallation, displace, overheater, displacement, overproduction, starter, equip,

protection, disorganize

NOKYMEHT NMoanncAH .
SNEKTPOHHOW NoAanuckio mn case, up to:
Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: Wlebayxoea TateAaHa AnekcaHgpoBHa v in use.

NeiicTeuTenen: ¢ 20.08.2021 ro 20.08.2022 «ed by a new one.
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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.
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 1s 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.

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

. The cable 1s to/will be used to test the transmission line.

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

. One has to/should take safety precautions.

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

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

. 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.

00 ~1 O W P L) P e

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 mto a glass or metal bulb.

[OKYMEHT NOAMNWUCAH
SNEKTPOHHOW NOAMUCHIO
Ceptuchukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: Webayxopa TaTeAHa AnekcaHapoBHa

HNeincreutened: ¢ 20.08.2021 no 20.08.2022
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A diode contains the cathode and the plate. When a diode operates the cathode emits electrons,
the plate collects them.

A triode contains the cathode, the plate and the control grid. When the tube operates the cath-
ode emits electrons, the plate collects them and the grid controls the flow of electrons. Therefore,
the grid 1s 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 1s to eliminate oscilla-
tions. Therefore it is called a screen grid.

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 rti:b] 3JIEKTPOHHA JIaMITa
bulb |balb] OalIoH
grid CETKA
screen BKpaH
to contain |kan tein] BMeIIaTh
to collect |ka lekt] coOHpaTh
to emit |1 mit] H3IIY4aTh
to suppress [sa pres] TITYIIIHTE, TIOJABIITh
control circuit KOHTPOJIbHAS 1IETIH
control grid VITPABRJISIOINAS CETKA
screen grid SKPaHHPVIOIIAS CeTKa
screen grid tube SKpaHHPOBAHHAS JIaMIIa
suppressor grid 3aI0HTHAs CETKa
counter flow IIPOTHBOTOK
oscillatory circuit KOIe0aTENbHEBIH KOHTY]P
half |ha:i] TIOJIOBHHA
AOKYMEHT MOAMUCAH BBIIIPSMISTH
ANEKTPOHHOM NOANUCHIO
CepTucbukar: 12000002A633E3D113AD425FB50002000002A6
Bnageneu; LLleBbayxosa TatbAHa AneKkcaHapoBHa YCIUIHNBATDb

Nencreutened: ¢ 20.08.2021 no 20.08.2022



toconvert |kan 'va:t] npeoOpa3oBbIBaTh,  0Opa-

I1[ATh
bymeansof ITOCPEACTBOM, C IIOMOIIBIO
that is why BOT IIOYEMY
to put into operation IIPUBOAUTEL B JOEHCTBHE, 3a-

ITYCKaTh
half ITOJIOBHHA
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 | kaeboud]
triode | trarad ] metal | metl]
tetrode |tet Toud]| glass |gla:s]
pentode | pen toud] oscillator | osilerts]
pulse | pals] electron 1 lektron]
cycle | 'sarkl] radio | rerdiou]

35. Complete the sentences using the correct variant:

[IOKYMEHT NOANWCAH ‘
SNEKTPOHHOW MOANUCHIO a) the cathode, the plate, two screen grids and
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 the suppressor grid.
Bnapeney:  Llebayxosa TatbAHa AnekcaHapoeHa b) the cathode, the plate, the control grids, the
MNeiicTeuTeneH: ¢ 20.08.2021 no 20.08.2022 screen grid and the suppressor grid.
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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.

4. The function of the cathode 1s a) to collect electrons.
b) to eliminate the secondary emission.
¢) to emit electrons.

5. The function of the plate 1s a) to eliminate oscillations.
b) to emit electrons.
¢) to collect electrons.
6. The function of the control grid 1s a) to emit electrons.
b) to control the electron flow.
¢) to eliminate secondary emission.

7. The function of the screen grid 1s a) to collect electrons.
b) to reduce the capacity.
¢) to eliminate oscillations.

8. The function of the suppressor grid 18 a) to control the electron flow.
b) to eliminate secondary emission.
¢) to eliminate oscillations.

9. Constant use of a tube results in a) high emission.
b) low emission.
¢) 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 1s the function of the cathode (the plate, the control grid, the screen grid, the suppressor
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

1 b B 1 B

When in an operating tube the screen-grid voltage is high, secondary emission does not return
7" NOKYMEHT NOAMUCAH | ~sults in a counter flow of electrons. To eliminate

SNEKTPOHHOW MOAMNUCHIO :n the plate and the screen grid and connected to
CepTucpukar: . 12000002A633E3D113AD425FB50002000002A6 Since the suppressor grid has a negative potential

Bnapeneu: lllebGayxoea TateAHa AnekcaHapoBHa _ ..
ate and thus eliminates it in the tube. The tube

[leiicTuTenen: ¢ 20.08.2021 o 20.08.2022 = control grid, the screen grid and the suppressor
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grid — 1s 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 emis-

s10N.

38. Translate these word combinations into Russian:

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 radio
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 1s 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 1s applied the diode
begins to conduct. The rectifier passes currents during positive half-cycles of the applied voltage.
That 1s why 1t 1s called a half-wave rectifier. When the device operates d.c. flows 1 the same

direction It ic a nuleating current Since nuleations should be eliminated, a filter 1s applied. Pulsa-
NOKYMEHT NOAMNUCAH

SNEKTPOHHOW NMOANMNCEIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapenew; Webayxoea TateaHa AnekcaHopoBHa ariant:

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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1. Electron tubes are used a) as amplifiers only.
b) as oscillators only.
¢) as rectifiers, amplifiers and oscillators.

2. A.c. 1s converted into d.c. a) by means of a rectifier.
b) by means of an amplifier.

4. In order to put a rectifier into operation a) d.c. 1s apphed.
b) a.c. 1s 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 1s a) direct oscillating current.

b) direct pulsating current.

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

41. Answer the following questions:

1. How are electron tubes used?

2. What type of device is called a rectifier?

3. By what means 1s 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. By what means are pulsations eliminated?

42. Draw a scheme of a half-wave rectifier and describe its operation.

43. Underline 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 1s a.c.

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

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

into operation.

S N =

o0 ]

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

OOKYMEHT NOAMMCAH -« (| ~ mits nowadays.
SMNEKTPOHHOW NOANUCHIO
Ceprudmkar:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: Webayxoea TatbAaHa AneKcaHAapoBHa minals.

teadily increasing all over the world.
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5. In some countries, the nuclear power plants are believed to produce about 80 per cent of
the whole amount of energy.

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

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

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

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

10. The use of underground transmission lines is known to have been increased.

11. By 1959, maximum transmission voltages were proclaimed to have been mcreased 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 II or the Gerund of the verb in brackets and translate the
sentences.

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

2. What 1s the name of an (insulate) material (use) to prevent an electric shock?

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

4. Mica 1s 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 (operate)
in 1966.

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

Pasgea 4. Variety of Electric Motors / MHorooopasue 3/1eKTpoIBHIAT eJ1eil

IIpakTH4eckoe 3ansaTHe Ne 7,

Tema 7. Principle of Electric Motor Operation:

Electromagnetic Machines. The Development of Electric Motor /
IIpuBIMn padcoThI 3JIeKTPOABHT AT €JIS:

JJIEKT POMATHHTHbIE MEXaHH3MbIL. Pa3sBHTHE YIEKTPOABHI AT eI

Ileab: popMHpOBaHHE ¥ CTYEHTOB KOMMYHHKATHBHOH KOMIIETEHIIHH JJISI OCYIIECTBIIEHHS ITPO-
(peCCHOHAITbHOM KOMMYHHKAI[HH.

B pesyJibTate 0CBOEHHS TEMbI CTYAEHT J0JI5KEH:

3HATh: JIEKCHKY ITpodecCHOHAILHOH HaIlpaBIEHHOCTH, HOPMBI YIIOTPeOIeHHS JIEKCHKH aHTTIHI -
CKOTrO SI3BIKa B ITPO()eCCHOHAIPHOH c(epe; 0COOEHHOCTH I'PaMMATHKH ITPO(eCCHOHAILHOIO aH-
TTIHHCKOI'O S3BIKA,

YMeTh: OCYIIECTBIIATh MPo(eCcCHOHAIFHYI0 KOMMYHHKAI[HIO B YCTHOM M ITHChMeHHOM (popMax Ha
AHTTIHICKOM SI3BIKE;, YHTATh H IIePEBOAUTH CIIEIHAILHYIO IHTePaTypy JUIS IOIIOJIHEHH S ITpodec-
CHOHAJIbHBIX 3HAHHH,

BJIAJeTh:HABBIKAMH IIPOPECCHOHAILHOIO OOIMEeHHSI Ha aHITIHHCKOM SIBBIKE, CIIOCOOaMH
ITOTIOTHEHH S PO eCCHOHAIBHBIX 3HAHHH H3 OPHITHHAJIFHBIX HCTOYHHKOB Ha aHTITIHIICKOM S3BIKE.
AKTYAJIBHOCTb TeMbI: 00YCIIOBIIEHA HEOOXOIMMOCTRIO OBJIAJcHHUS Y K-4.

TEU])ETH‘IECHHH JACT b.

NOKYMEHT NMNOoAanncAH . .
ANEKTPOHHOW NOAMUCHIO >tic Machines
Ceptudmkar: . 12000002A633E3D113AD425FBS0002000002A6 ource of ElECtI‘iCit}’ was the galvanic bﬂttﬂl‘}’, and
Bnapeneu; Lebayxoea TaTeAHa AnekcaHopoBHa

uding the electric light and the electric telegraph.
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But the practical supply of electricity on a large scale was only possible by the development of
electromagnetic machines, generators and transformers.

2. For the use of electricity to produce mechanical power where it 1s wanted, another electromag-
netic 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 1s 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 1s cheap to
produce the magnetic field, but an important limitation 1s imposed by saturation. This limit can be
overcome by using superconductors at very low temperatures to carry very high currents and pro-
duce much stronger magnetic fields — without using iron. This development opens up a new field
for machine designs and applications, and 1t 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 1s 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 1s really buying convenience rather than power. It seems likely that the main
advances 1in 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 1s a superb machine to provide power, and its applications must expand for
that reason alone.

Ipumeuarue

1 power/weight ratio — MOIITHOCTh Ha €IHHHITY Beca (JBUTATENIS)

Vocabulary
automatic AaBTOMATHYEeCKHH
generator TeHEPATOP
limitation OrpaHHYEHIE
machine MalllHHa
mechanical MeXaHHYeCKHH
motor JIIBUT aTEIIb
ratio COOTHOIIIEHHE
saturation HacBII[eHHE
superb ITPEBOCXOHBIH
superconductor CBEPXITPOBOJHHK
sustain IO PKHBATh
temperature TeMIIepaTypa
transformer TpaHc) OopMaTOP

Bompochl i 3aJaHHA:
1. [leperegure 1 3aIIOMHUTE CIIEAVIOIIIE CIIOBA H cIIOBOcoUeTaHU: discovery, application, devel-
opment, property, limitation, superconductor, convenience, programming; copper-iron machine,
electromagnetic machine, electrical- power applications, magnetic fields, dominant factor, power/
weight ratio, automatic washing machine, method of producing mechanical power, different set of

limits.
2. IIpouTtHTE U IepeBeaUTEe TEKCT, PaCCKaXNUTE O HasHAUYEHHH galvanicbatteryn copper-ironma-
[JOKYMEHT MOAONWCAH
SNEKTPOHHOW NOANUCHLIO
CepTudukar:  12000002A633E3D113AD425FB50002000002A6 A KCEIIE3a B SJIICKTPOTCXHHKE.
Bnapeneu: lWebayxora Tarefina AnekcanapoeHa KEIIC3d ITPH CO3JaHHH ElEGtIDlT]ﬂngETlG machine

rcome, Supercunducmr, temperature, current.
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S. IIpourHuTe IATHIA M IIeCTOH ad3alfbl TEKCTA M CKaXHTE, ITOYEMY.II0 BaIlleMy MHEHHIO, HMEFOT
IITHPOKOE IIPHMEHEHHE copper-iron machines.
6. [IpourHTe TEKCT ellle pa3 H paccKaxXure 00 3JIEKTPOMarHHTHEIXMEXAHH3MaX , VIIOTPpeOHTE B OT-
BETE CIEAVIOILIHE CIIOBAa M CIOBOCOYETaHUA: 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. HaoCHOBaHHHIIPOYHTAHHOI OPACCKAKHUTEOPA3BHTHHAIEKTPHYECKOHMAIIIHHEI, HCIIONB3YSCIIO-
BaMBBIPpAKEHH A to overcome, low,superconductors, temperature, stronger, to carry, high currents
HIP.
8. BrICKaKHTeCBOEMHEHHEOIIPEHMYIIECTBAXHHEIOCTATKaX3IEKTPOMAarHHTHOHMAIIIHHEL, YIIOTPE-
OHTEBOTBETECIIOBAHBRIPAKEHI, HaHHBIEBCKOOKaxX (effective, reliable, iron, to make possi-
ble,magnetic fields, limitation, saturation, to produce).
9. CooO0mHTeKpaTKOOITTaBHAIX (PAKTOPaXBIIPHMEH EHHH JIOMAIIIHHXTTEKT PHUYECKHXITPHOOPOB, HC-
IIOJIB3YHTECIOBAN CIIOBOCOYETAHN, ITpeIOKEHHBIEBCKOOKaX (efficiency, rather than, main, con-
venience,cleanliness, advantage, power/weight ratio).
10. IIepeBegurensartoMHHTECIEYIOIIHECIIOBANCIIOBOCOUETaHI I 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. IIpouTHTe M IepeBeIUTE TEKCT, PacCKaXKHTe O 3HAUEHHIX CIIOBa«1t» B COOTBETCTBHH C COJEP-
’KaHHEM TEKCTa.

The Development of Electric Motor

1. The engme which could convert electric energy into mechanicalpower was already 1n existence.
As early as 1822 Faraday outlined theway in which an electric motor could work: by placing a
coil, or armature,between the poles of an electromagnet; when a current i1s 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 electricity.
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" — because
itresembles the wire cage in which squirrels] used to be kept—it has twocircular rings made of
copper or aluminium joined by a few dozen parallelbars of the same matenial, 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 modulating
the poleamplitudeof the machine.

Ipumevarusn
NOKYMEHT MOAMUCAH
SNEKTPOHHOWM NOANMUCHIO
CepTudmkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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12, IIprmutemmmTekcTaoOpaTHTeBHHMaHHEHACTIEAYIOIHECTIOBA:  battery-powered, high-frequency,
«squurrel-cagey, two-speeds, farreaching,pole-amplitude — Hckaxure, CKAKUMHH300PETEHH IMHO-
HHCBSI3aHEL.
13. IIpoyTHTE TEKCT €Il pa3, PacCKaXKHUTE O MPHHIIHIIE PaOOTHIAIEKTPHYECKOrO JBHUT ATENS, YIIO-
TpeOHTe clle AYIOIIIE CIIOBA H BRIpaKeHU . acoll, pole, toflowthrough, tocause, thereverseprinciple
H JIp.
14. PacckaxuTte 00 ycTpolcTBax ralbBaHHYECKOr0 3JIeMeHTa H «asquirrel-cage motory.
15. [IpourHTe TEKCT M CKaXHUTE, KaKas pasHHIla MEXTY SIEKTPOABHUT aTEIIEM H aCHHXPOHHBIM JIBH-
raTejIeM, HCITONB3VHTE CIIoBa poles,current, coil, awirecage, rings, copperoraluminium, parallel-
bars.
16. Ha ocHOBaHHH IOTYyYeHHOH HH(OPMAIHH PACIIONOKHTE BHYKHOH ITOCIEI0BATEIIbHOCTH OT-
KPBITHSA, CAEIIaHHBIE YUEHBIMH B OOIIACTH 3JIEKTPHUYECTBA H SIEKTPOTEXHHUKH, CKaXKHUTE, B KAKHX
CTpaHax HB KaKOe BPeMS 3TO IIPOHUCXOIIIIO.
17. Pacckaxure o IPHYHHE ITOCTOSHCTBA OCHOBHOI'O ITPHHI[MIIA PA0OTHL IBHTATENSL, OUEHD BaXK-
HOI'0, HO MAJIOMIPH3HAHHOTO.
18. IIpouTHTEe TEKCT H CKaXHUTe, KaKasg HHHOBAILMA ITpon3oIa casurareneM I'. Meppapu n H.
Tecna B koHIle XIX Beka.
19. PacckaxiTe 0 COBpeMEHHOM HCITIONIB30BAHHH SNEKTPHYECKUXIBHTATEIEH B OBITY M ITPOMBIIII-
JIEHHOCTH.
IIpakTHueckoe 3anaTHe Ne 8.
Tema 8. Types of Electric Motors and Their Features:
Direct Current Motors. Alternating Current Motors /
BRabI 3JIeKTPOABHAraTeJ1eld H HX 0C00E€HHOCTH:
DJIEKTPOJABUIAT €JIH MOCTOAHHOI0 TOKA. DJIEKT POJABHIAT eJIH MePEeMEeHHOI 0 TOKA

Ileab: (opMIpoBaHHE Y CTYAEHTOB KOMMYHHKATHBHOH KOMITETEHIIHH JJIS OCYIIEeCTBIIEHHS ITPO-
(pecCHOHAITbHOH KOMMYHHKAL[HH.

B pe3yjbrare 0CBOEHHA TEMbI CTYAEHT H0JIZKeH:

3HATh: JIEKCHKY ITPOo(eCcCHOHAIBHON HAIlPaBIEHHOCTH, HOPMBI YIIOTPeOIeHHS JIEKCHKH aHT M-
CKOr'o SI3bIKa B ITPO()eCCHOHAIBLHOH cepe; 0cOOeHHOCTH I'PaMMATHKH IMPO()eCCHOHATLHOIO aH-
TJIMHCKOIO S3BIKA,

YMeThb: OCYIIECTBIIATH IMPO(eCcCHOHAIBHYIO KOMMYHHKAIHIO B YCTHOH H ITHCEMEHHOH (popMax Ha
AHITIMICKOM SI3BIKE, YHTATh H IIEPEBOANUTH CIIEIHAIBHYIO IHTEPATYPY VIS ITOIIOITHEHHS IIpodec-
CHOHAIIbHBIX 3HAHHI,

BJIAJeTh: HaBbIKAMH ITPO(eCCHOHAILHOIO OOINEHHS Ha aHITIHICKOM SI3BIKE, CIIocO0aMH
TTOITOITHEHH S ITPO(peCCHOHAIbHBIX 3HAHHIT H3 OPHTHHAJIBHBIX HCTOYHHKOB Ha aHTTIHHCKOM SI3BIKE.
AKTYAJIBHOCTD TeMbI: 00YCIIOBJIeHA HEOOXOAHUMOCTERIO OBJIaicHHS Y K-4.,

TEﬂpETH‘IECRHH JACT b.

Electric Motors

1. Motors are used for converting different forms of energy into mechanical energy.

2. The main part of a motor 1s a coil or armature. The armature 1s placed between the poles of a
powerful magnet. When a motor 1s 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 unfavourable
for their service life. Because of their different applications, motors are manufactured in many

OOKYMEHT MOAMNMWCAH
SNEKTPOHHOW MNOANMMUCHIO ‘ ‘
Ceprucbikar: - 12000002A633E3D113AD425FB50002000002A6 rame. The nameplate bears machine ratings. To
Bnapeneu: LeBayxoea TaTbaHa AnekcaHapoBHa the rated current, the starting current, the power
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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 abnor-
mal and unfavourable conditions it 1s much shorter. Thus normal and favourable ambient condi-
tions 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. ¢. motors.

Vocabulary
a.c. — alternating current TIEPEMEHHEIHN TOK
abnormal HEHOPMAJILHBIH
agriculture CEILCKOE XO3SHCTBO
ambient OKPY KarOIIHH
armature apMarypa
coil KaTyIIKa
current TOK
design I3aiH
efficiency 3 peKTHBHOCTH
favourable OI1arorpHSATHEIH
machine MAIllHa
manufacture IIPOM3BOJICTBO
mechanical MeXaHHYeCKII
service OKa3aHHE YCIIYT
torque KPYTSIIHH MOMEHT

Bonpocskl H 3aJaHAA:

1. IlepeBepuTe U 3aITOMHUTE CIIEAVIOIHE CIIOBA U clIoBocoueTaHuA: industry, conditions, applica-
tion, 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. [IpouTHTe H IIepeBeHTE TEKCT, JaiTe HH(OPMAIIHIO O IIPHYHHE MHOI000pa3Hs 3IeKTPHYECKHX
MOTOPOB, HCITOJIb3Ys because of B oTBeTe.

3. IIpoutnTre mareii ad3al] TeKkcTa, 0OpaTHTE BHUMAHHE HA OTPHI[ATEIbHBIE IIPHCTABKH IIPHIIAra-
TEIIBHBIX H CKaXXHTE O CPOKE CIIYKOBI BIIEKTPHYECKHX MOTOPOB.

4. [IpouyrHTe BHUMATEIBHO JBa ITOCIeJHHX ad3al[a M CKaKHTE, B YEM COCTOHT Pa3HHI[A MEXIY
IBHTaTeJISIMH ITOCTOSHHOT'O H IIEPEMEHHOI0 TOKA.

5. Pacckaxure 0 KOHCTPYKIIHH MOTOPa M €ro ITPHHIHIIE PAa0OTHI.

6. Kakoil «JOKYMEHT» HMeeT KaKIbIH JBHTaTellb M KaKHe CBEJCHHS MOKHO Y3HATh, IIPOYHTAB
ero.

7. CKaKHTe, KaKas pasHHI[@a MeXKIY HOMHHAIbHBIM H ITYCKOBBIM TOKOM.

8. Pacckaxure 0 BOSMOJKHBIX CPOKaxX CIIYKOBI SJIEKTPHUYECKHX JIBHTATEIEH.

9. Briroaimure U3 TeKCTa TEPMHHBI, OTHOCSIIHECS K BJIEKT POTEXHHKE.

10. IlepeBenure U 3allOMHHTE CIIEAVIOIHE CIIOBOCOYETAHM:Starting current, starting torque, ar-
mature current, starting rheostat, prime mover, rated value, line voltage, automatic control system,
stationary part, rotating part, coil section; to operate at no-load, to result in fluctuation, to prevent
fault, to be attached to, to be actuated by.

11. IIpouture H nepeBeHTE TEKCT, PaCCKaXUTE O cpepe IMPHMeHEHH S JBHTaTeIIEH ITOCTOSHHOIO

TOKaA.

AOKYMEHT OANNCAH
SNEKTPOHHOW MOAMNMCHIO
Ceptudpukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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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. The stator serves for producing the magnetic field. It includes
the poles and aframe manufactured from 1ron and steel.

3. The rotor (armature) comprises a shaft, a core, a commutator and 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 connected to the load is actuated by a prime
mover. The prime mover supplies atorque.

4. When a motor 1s 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. ¢. motor to a supply circuit the starting current 1s rather heavy; it
may exceed the rated value. This may result in fluctuations in the voltage or some other faults. In
order to prevent these faults, d. ¢. motors should not be connected directly to the line voltage. In
order to reduce high starting currents, starting rheostats should be utilized.

12. IIpouTHTE BTOPOH H TPeTHH a03albl TEKCTa H CKaXKHTE O (PYHKIHIX cTaTOpa H poTopa.

13. Pacckaxure 0 KOHCTPYKIHH ABHTATENS ITIOCTOSHHOIO TOKA, HCITONIB3YSI CIIEL YIOILHE ITIarOIbl:
to consist of, to separate by, to include, to comprise, to make of, to insulate from, to attach to, to
connect to, to actuate by.

14. IIpouruTe TpeTHH ad3a1] TEKCTA H PacCKaXKHTE O Impeodpa3oBaTelle TOKA.

15. PacckamTe, B YEM COCTOHT PasHHIlA MeXKAY TOKOM cTaTopa 0e3 HarPy3KH H ITYCKOBBIM TOKOM.
16. IIpournte mocneqHMI ad3al] TeEKCTa U CKaKHUTe, YTO IIPOHCXOANT C ABHIATENIEM IIOCTOSHHOIO
TOKA, ECIH «TSDKENBIH ITYCKOBOH TOK ITPEBBIIAeT HOMHHAILHEIH.

17. Pacckaxute Bce, UTO BBI 3HAETE O JABHTATENE IIOCTOSHHOTO TOKA.

18. llepeBemute U 3allOMHHTE CIEAVIOIHE CIIOBOCOYETAaHHI: squirrel-cage motor, single-phase
motor, three-phase motor, phase wound motor, wound-rotor motor; low speed motor, voltage drop,
flexible lamination, considerable voltage drop, deenergization of metal parts, constant disinfor-
mation, decomposition of structure, lengthy period of(dis)use, low/high speed operation.

19. IIpouture M IepeBeAUTE TEKCT, HAHANTE BCE ONPEMEIEHH S, BEIpaKEHHBIE IIPOCTHIMH H CO-
CTAaBHBEIMH CYIIECTBHTEILHBIMH, CKakKHUTe, KaKHM O0pa3OoM € HX ITOMOINBIO XapaKTepPH3YIOTCS
3IIEKTPOIBUTATEIN IIEPEMEHHOT O 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. ¢. machines, includes the stationary part-the stator, and
the rotary part-the rotor. The stator consists of a frame with a core. The rotor, like the d.c. armature,
consists of steel laminations, insulated from one another; the three-phase winding

1s connected to the three rings msulated from one another by meansof brushes. By these brushes
the rotor 1s connected to the starting rheostat.As soon as the motor 1s started, the rotor current drops
to 1its normal value and the starting rheostat stops operating.

4. The rotor of the squirrel-cage three-phase motor differs from that of the wound-rotor motor. Its
rotor 1s a winding built in the form of a cylindrical cage. The cage consists of copper bars attached
to the copperrings; this kind of rotor 1s termed squirrel-cage. Squirrel-cage motor rotors are sup-
plied with ventilation. The ventilation serves to prevent their overheating.

AOKYMEHT INOANUCAH id under a load. No-load test serves to check the
3NEKTPOHHOW NMOoANMChIO - ‘ R

Ceptucbhkar: | 12000002A633E3D113ADA25F B50002000002A6 ‘noise should be heard. In case this noise appears,
Bnapeneu. Webayxora TatbaHa AnekcadgpoeHa ' the motor 1s givEI‘l onec more., no load
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20. [TpoyuTHTe TEKCT €Ille Pa3 H BRIAEINTE BCe KIOUYERBIE CYIIECTBHTEIIBHEBIE, KOTOPBIE JAIOT ITPEI-
CTaBJIEHHE O KOHCTPYKI[HH 3JIEKTPOABHTATEIISL.

21. IIpouture TpeTHH ad3al1] 3TOro e TeKCTa H HalHUTe B HEM ITPHYACTH S IIPOIIEAIIET O BPEMEHH
(PII), xoTopEIe AAXOT ITpecTaBlIeHHe O KOHCTPYKI[HH 3JIeKTPOABHI aTEN IIEPEMEHHOIO TOKA.

22, [IpouruTe TpeTHH ad3all TeKCTa H CKaKHTe, KaK cJIOBO like maeT HaMm mpejcTaBlIeHHE O KOH-
CTPYKIIHH 3IEKTPOABHTATENS.

23. [IpournTe YyeTBePTHIH ad3a1[ ATOro e TEKCTAa H HaHAHUTe IIPHMEPEI YIIOTPeOIIEHH I'JIar0JIOB C
ITOCIIEIIOTaMH, PACIIIPSIOIIIMH HAIIM 3HAHH S O KOHCTPYKIHH 3IIeKTPOABHT aTEIA.

24. I IpouruTe 11TRIN a03a1] TEKCTA, 0OpaTHTE BHHMAHHE HA HCITOIb30BAHHE CIIOBA «1no», CKaXHTE,
KaKy0 HH(OPMAIHIO B ITOTYYINIH O MeTOAAX ITPOBEPKH AMEKTPOABHTaTEIEH.

25. IIpouTHTe NepBhIH H TPeTHH a03allbl TeKCcTa H CKaXKHTe, YTO 0003HAYalOT COKpalleHHsI d.c. H
a.C.; B YEM COCTOHT Pas3IMYHe B KOHCTPYKIIHH COOTBETCTBYIOIINX AJIeKTPOABHT aTEIIEH.

250. Pacckaxure BCe, YTO BEI 3HAETE O JBHIATelIe IIEPEMEHHOIO TOKA.

IIpakrHieckoe 3anaTme Ne9.
Tema 9. Electric Machines:
Transformers and Electric Motors.
Faults of Motors and Ways of Their Repair / DyieKTpiyecKkne MaIIMHDI:
Tpancopmaropbl H NIEKTPOJBHIATE/IH.
HeuncnpaBHOCTH JBHrarteJieil H cnmocodbl HX YCT paHeHHs

Ileab: popMIpoOBaHHEY CTYAEHTOB KOMMYHHKATHBHOH KOMIIETEHI[HH IS OCYINECTBIIEHHS IIPO-
(pecCHOHAITLbHOH KOMMYHHKAL[HH.

B pe3sy/ibTaTe 0CBOEHHSA T€MbI CTYJEHT JOJIZKEH:

3HATh: JIEKCHKY ITPO(eCCHOHAIbHOH HaIlpaBICHHOCTH ;HOPMBI YIIOTPeOIeHH JTeKCHKH aHT JIH-
CKOr'o SI3bIKa B ITPO()eCCHOHAIILHOH cdepe,0c00eHHOCTH I'PaMMATHKH ITPO(ecCHOHAIBHOIO aH-
TTIHICKOTO SI3BIKA,

YMeTb: OCYIIECTBIIATH IMPO(eCCHOHATIBHYIO KOMMYHHKAI[HIO B YCTHOH H ITHCEMEHHOH (popMax Ha

AHTTIHICKOM SI3BIKE LAHTATDh H IICPCBOAHTDE CIICIHHAIBPHVYIO JOITCPATYPY 1A IIOITIOJIHCHH A Hpﬂ(bec-
CHOHAJIbHBIX BHEIHIIf[;

BJIaJeTh:HaBEIKAMH ITPO(eCCHOHAIBHOIO OOIMEeHHS Ha aHITIHMICKOM SI3BIKE,CIIoco0aMH
TTOITOIIHEHH S ITPO(peCCHOHAIbHBIX 3HAHHI H3 OPHTHHAJIBHBIX HCTOYHHKOB Ha aHTTIHICKOM SI3BIKE.
AKTYAJIBHOCTDb TeMbI: 00YCIIOBJIEHA HEOOXOAHMMOCTERIO OBJIaicHHS Y K-4,

Teoperndeckass 4acThb:
Transformers

A transformer 1s 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 1s used to change the voltage and current value in a circuit.

2 %]
7
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AOKYMEHT NoarnnMcAH
SNEKTPOHHOW NoanMUCbLIO Té
Ceptucbukar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu; lLlebayxoea TateAHa AnekcaHapoBHa e
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A two-winding transformer consists of a closed core and two coils (windings). The primary
winding 1s connected to the voltage source. It receives energy. The secondary winding is connected
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 1t 1s equal to the number of turns in the primary winding the voltage in the secondary winding
1s 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 1s 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 1s called a step-up transformer. In
case the secondary has fewer turns than the primary the output voltage i1s lower than the input.
Such a transformer decreases or steps down the voltage, it 1s called a step-down transformer.

Compare 77 and 7> in the diagram. 7; has an iron core. For this reason it 1s used for low-
frequency currents. 7> has an air core and 1s 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 operating or
operates badly. A transformer with a trouble should be substituted.

Vocabulary
core CepAeYHHK
winding | waindin] 0OMOTKa
turn BHTOK
to step up ITOBBIIIATH
to step down ITOHHKATh
frequency | ‘fri:kwansi| 4acToTa
due to | dju:ts] Onmaromaps, H3-3a
BonpocbimszagaHnna:

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:

1Iron core primary winding
closed core secondary winding
NOKYMEHT MNOANMUCAH lep-up transformer

SNEKTPOHHOW NOAMUCLIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnageneu: ' lWebayxoea TatbAHa AnekcaHOopoBHa [ep- down transformer
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1. A transformer 1s 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 1s

7. A step-down transformer 1s used

8. A transformer with an 1ron core

0. A transformer with an air core 1s used

10. In a step-up transformer

I11. A transformer should be substituted

4. Complete these sentences using while.
[JOKYMEHT MOANMUCAH
3NEKTPOHHOW NOANUCHLIO
CeptuchmkaT: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: llebayxoea TateAHa AneKcaHapoeHa

HNeincreutened: ¢ 20.08.2021 no 20.08.2022

a) to store charge.

b) to prevent the change of energy.

¢) to transfer energy.

d) to change the voltage and current value in a
circuit.

a) due to resistors.
b) due to capacitors.
¢) due to transformers.

a) cores only.

b) the primary and the secondary windings.

¢) a core and the primary and the secondary
windings.

a) to prevent the change of voltage.
b) to supply energy.
) to receive energy.

a) to receive energy.
b) to supply energy.
¢) 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) 1s used for high-frequency currents.
b) 1s used for low-frequency currents.

a) for high-frequency currents and for low-fre-
quency currents.
b) for high-frequency currents only.

a) the number of turns of the secondary winding
1s greater than the number of turns of the pri-
mary.

b) the number of turns of the primary winding
1s greater than the number of turns of the
secondary.

a) 1n case 1t has an open in the winding.
b) in case it has a short between the primary and

the secondary.
¢) In case 1t has a short between turns.

s connected to the load resistance. .. .

mary voltage. .. .
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