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$oHg OlEHOYHEIX CPEACTE pacCMOTPEH H VIBEPAIEH Ha 3aceJaHHH KadeIpel HHOCTPaHHEBIX
A3RIKOE 1A HeMHHTEHCTHYECKHX HAlTpaBIeHH 5 20 I., IPOTOKO
OT « » 20 r. Ne

Jae. kadegpol HHOCTPAHHEIX A3LIKOE
J18 HEMHHTBEHCTHYECKHX HalpaBIeHHil = 7 8 (1.H. Kopenenxasg)

-

«“ » 20

OoOnopnenne GoOHIOR OLIEHOYHEIX CPEACTE II0 JHCIHILTHHE
ma20 20 varom
$OHIEI ONEHOYHBIX CPEACTE OOHOBISHBI E COOTEETCTEHH C pemeHHeM Kademphl
HHOCTPAHHEIX H3BIKOE QI HEIHHTEHCTHYECKHX HANpPaBIeHHH OpoToKom N2 oT

Ha 20 /20 v=rogm:
hOHIEI OLFHOYHEIX CpPEICTE OOHOBIEHEL E COOTEETCTEMH C PpEIIeHHeM Kadeapu
HHOCTPAHHEIX A3RIKOE 719 HEeIHHTBHCTHYECKHX HAUPABIeHHH npoTokom Ne oT




@oHT OIEeHOYHEIX CPEICTE PACCMOTPEH H VIESDEEH HA 2aceJaHHH Kadeapsl HHOCTPAHHEIX

AZBIKOE NI HEIHHTEHCTHYSCKHX HanpaeaceHuil 25 smeapa 2023 r., opoTtokon ot «23» aHBapa

2023 Ne 6

Jae. Kadenpoil HHOCTPAHHEIX A3EIKOE
O711 HeIHHTEHCTHYIECKHX HAIIpaB/IeHHH 7 {M1.H. Kopenenuxas)

H Y
«25» smeapa 2023 .

ObnoEnenne QOHIOE OLEHOIHELX CPEICTE [0 SHCITHILIHHE:
mall /20  wvarom
dOHIEI OLEHOYHEIX CpPEICTE OOHOBRIEHEI E COOTEBSICIEMH C pemeHHeM kKadeapsr
HHOCTPAHHEIX A3BIKOE 18 HeTHHTEHCTHYECKHX HAMpARIeHHE HpoTokod Ne oT

a2l /20 varom
$OHIEI OLEHOYHEIX CPEACTE OOHOEBNEHEl E COOTESICTEHH € pelleHHeM Kademprr
HHOCTDAHHEIX #3BIKOE [ HEeIHHTBHCTHYIeCKHX HATNPAEICHHH IIpOTOKoT MNe 0T




1. IlepeyeHb KOMIIETEHIIMI ¢ YKA3aHUEM 3TANOB UX GOpMHUPOBaHMS B Mpolecce
ocsoenus OIIOII BO

B cootBerctBuu ¢ tpeboBanusimu ®I'OC BO, yrB. Muno6puayku P® ot 28.02.2018 Ne 147 u
yueOHbiM 1uranoM OIIOII BO mno nampaiaenuto mnoarotoBku 13.04.02 DiekTposHepreTuka |
JJIEKTPOTEXHUKA, TPOLECC H3y4YeHHS TUCHMIUIMHBI HalpaBieH Ha (HOpMUpOBaHHE CIEIYIOIIUX
KOMIIETECHIIM:
YK-4. Cnoco0OeH MpUMEHSATh COBPEMEHHbIE KOMMYHUKATHBHBIE TEXHOJIOTMH, B TOM YHUCIIE Ha
MHOCTPAaHHOM(BIX) SI3bIKE(aX), U1 aKaJIEMUYECKOr0 U MPO(HeCCHOHALHOTO B3aUMOICHCTBUSL.

YK-5.

MEXKYJIbTYPHOTO B3aUMOJICHCTBHUS.

CriocobeH aHanM3MpOBaThb M YUUTHIBATh pa3HOOOpasue KylnbTyp B Ipolecce

Ne [[Hndgp Jransl GopMUPOBAHHMS KOMIIETEHIIUI
II/I1 | KOMII. HavaabpHBIH 3TaN OCHOBHOM ?Tan 3aBepiuaronmii yran
4 | VK- | B1.0.M.02.01 b51.0.M.02.01 b3.02 IToaroroBka
4 | NHOCTpaHHBIH A3BIK HNHocTpaHHbIi A3BIK 1JIs1 IIPOLIEAYPE 3aILUTHI U 3aLIUTa
JIs1 IPO(ecCHOHATIBLHOM| Po(ecCHOHATBLHOM BBIITYCKHOMN
KOMMYHUKAIIUH KOMMYHUKALUH KBaJIM(DUKALIMOHHOM paboThI
b2.0.M.02(VY)
O3HakoMHUTEIbHAS PAKTUKA
5 | YK- | B1.O.M.01.01 b1.0.M.02.01 Uuocrpannsiii 51.0.M.02.01 NHocTpaHHbIi
5 | Meroos0Tusi HAYYHOTO | SI3BIK JIJIA SI3BIK VISl IPO()eCCHOHATBHOMI
UCCIIEIOBaHUS npogeccuoHAJIBLHOM KOMMYHUKAIIUH
b1.0.M.02.01 KOMMYHHKAIIH b3.02 IToaroroska k
HNHocTpaHHbIi A3BIK IIPOLEAYPE 3aILUTHI U 3aIUTa
MJI IPO(eCcCHOHATBHOM BBIITYCKHOM
KOMMYHUKAIIUH KBAJTM(PHUKAIIMOHHON paboThI
b1.0.M.02.02
NHcTpymeHTsI
IIPOEKTHOTO YIIPABJICHUS
b1.0.M.01.01(Y)
VY4ebHas nmpakTHKa
«Pa3Burtne
npogecCuoHAIbHON
KapbepbI»
2. TpeGoBaHusi K pe3yabTaTaM OCBOCHUSA IMCHUILIMHBI (MOXYJIS)
Ne WNupekc Onrcanne HHINKAaTOPOB JOCTHKEHUS [Iepedens ruraHMpyemMBbIX
n/n KOMIIETCHIIU I KOMIICTCHLUH pe3yNbTaTOB 00YUYEHHUS 110
JTUCITUTITHHE (MOTYIIIO),
COOTHECEHHBIX C MHAMKATOpaMH
JOCTUKEHHS] KOMITETEHITU I
1 VK-4. Cnocoben HyK 4.1. 3naem: npunyunvl | 3naem:
ocyuwecmeisimo KOMMYHUKQyuu 8  NpogecCcUOHAIbHOU
0e108y10 amuke, ¢axmopul yayuulenus | - basosyro aiekcuxy no cepan
KOMMYHUKAYUIO 6 KOMMYHUKayuu 6 opzarusayuu, NpUMEHeHUA (mepMuHOﬂOZMI{QCKCZ}Z,
yCI’I’lHOlZ u KOMMYHUKAYUOHHblE mexHoJiocuu 8 06W6Haquaﬂ) JleKcuteckux
NUCbMEHHOU opmax | npogheccuoHabHOM 83auMo0elicmeuu;




Ha
20CY0apCmMeeHHOM
sa3vike Poccuiickoui
Dedepayuu u
UHOCMPAHHOM(bIX)
A3viKe(ax)

Xapaxkmepucmuxu KOMMYHUKAYUOHHBIX
NOMOKO8;,  3HAYECHUE KOMMYHUKAYUU 6
npogeccuoHarbHoM 83aumooeticmeul,
Memoobl uccne006anus
KOMMYHUKAMUBHOO nomenyuana
JUYHOCMU, COBpPEMEHHbLE cpeocmsa

UHDOPMAYUOHHO-KOMMYHUKAYUOHHBIX
mexHoI02UlL

eouHuy;

- ZPCIMMClmulteCKML? mamepuan
uszydaemoco A3vlka,

- npasuna opgozpagpuu u
NYHKMYayuu, HOpMbl NUCbMEHHOU
peuu, npuHsmole 8 CMpaHe
U3Y4aAeMo20 A3bIKa;

- IPABUILA PEeHeBO20 IMUKEMA;
MENCKYIbMYPHbIE 0COOCHHOCTNU U
npasuia KOMMYHUKAMUBHOO
Nn06edeHUst 8 CUMYAYUAX 0108020,
npogeccuonanbHo20 00WeHUs.

UYK 4.2. Ymeem: coz0asame Ha pycckom u
UHOCMPAHHOM A3bIKEe NUCbMEHHbIEe MEeKCMbl
HAyuHo2o U OQUYUaIbHo-0e108020 cmuell
peuu no npogeccuoHanbHviM BONPOCAM,
uccnedosams NpoxodicoeHue uHgopmayuu
nO  YNPAGIEHUECKUM  KOMMYHUKAYUSIM,
onpeoenams GHYMpeHHUe KOMMYHUKAYUU 8
opeanuzayuu; npou3800Uumbs
PeoaKmopcKyio U KOppeKmopcKylo npasKy
MEKCMo8 — HAY4YHO20 U OQDUYUATLHO-
0e106020 cmuneil peyu HA PYCCKOM U
UHOCIMPAHHOM enadems

npuHyunamu

AZbIKE;
Gopmuposanuss  cucmemol
KOMMYHUKQYUY, AHATUIUPOBAMb CUCHEMY

KOMMYHUKAYUOHHBIX ces13ell 8 opeaHuzayuu

Ymeem:

- NOHUMAMb YCMHbBLE COOOUEHUS]
0€1068020 U NPOPECCUOHATLHOO
xapaxmepa 8 MOHOIOSUHECKOU U
ouanoauyueckoll popmax Ha
UHOCIPAHHOM 3bIKE;

- nPOOYYUPOBAMb MOHONOUHLECKYIO
peub 8 0e10801 U
npogeccuonanbHol KOMMYHUKAYUU
HA UHOCMPAHHOM A3bIKE;

- pabomamu ¢ UCMOYHUKAMU
uHpopmayuy Ha UHOCMPAHHOM

A3bIKE.
HVK 4.3. Braoeem: peanuszayueii cnocobos | Bradeem:
YCmHOU u NnUCbMeHHOU 81008

- HABLIKAMU peanu3ayuu

KOMMYHUKayuu, 6 mom uucne HA

UHOCMPAHHOM  A3bIKE, npedcmaeﬂeHueM

ni1aHoe u pesyilbmanios cobcmeennol u

KOMAHOHOU oesamenbHoCmu c
UCNONB308AHUEM KOMMYHUKAMUBHBIX
mexHon02ul

KOMMYHUKAMUGHBIX HAMEPEHU 6
YCMHOU U NUCLMEHHOU peyu;

- HaBbIKAMU BCeX 8UO08 UMMeHUs
(uzyuarowe2o, npOCMOmMpPoOBoO2o,
NOUCK08020) TUmepamypuvl no

npogheccuoHaIbHbIM BONPOCAM.

YK-5. Cnocoben
BOCHPUHUMATND
MEIHCKYTbMYPHOE
pasnoobpazue
obwecmesa 6
COYUATLHO-
UCTOPUYECKOM,
IMULECKOM U
¢unocogpckom
KOHMEKCmax

VK 5.1. 3naem: ncuxonocuueckue ocHOGbl

COYUANLHO20 83AUMOOCUCBUSL;
HANpasienHozo Ha peuenue
npogheccuonanbublx  3a0ay;,  OCHOBHbie
NpUHYUNbL opeanuzayuu 0enosbix
KOHMAKMO8,  Memoobl  HOO20MOBKU K
nepezosopam, HaYUoHaIbHbIE,
SMHOKYIbMYPHbIE U KOHpECCUOHATbHbIE
ocobenHocmu U  HAPOOHLIE  MPAOUYUU
HaceneHus,; OCHOBHbIEe KOHYenyuu

e3aumodeticmeus Jooell 8 OopeaHu3ayuu,

3naem:

- KYJIbmypHble ocobenHocmu

CMPAHbl U3)y4aemoco A3blKa,

- cnocobwl ahghexmuenozo
MEHCTIUYHOCIHORO
83AUMOO0ECBUsL
- OCHOBbl  NPOEECCUOHANLHOU
conuoapHocmu u
KOpnopamusHoCcmiu, NOHUMAHUe




ocobenrnocmu ouaouyecko2o

83AUMO0eLCMEUS

oonza u yecmu,

- SA3bIKOBOU mamepuan uzydaemoco

A3bIKA (JZ@KCMK(Z, epammamuxa,

cmpyKmypHuie u A3bIKOBLIE
MoOenu) 8 obveme U Ha YposHe,
onpedenennom Cosemom Eeponol

xax B2, 6 mom wucne:

- 06a3o086yi0 HOPMAamueHyIo
2PAMMAMUKY 8 aKMueHOM
enadeHuu u OCHOGHblE
epammamuyeckue  KOHCMPYKYUU

07151 NACCUBHO20 socnpusimust,;

- CcuaUCMUYecKU HelumpalbHyo
YROMPeOUMenbHYI0
OMHOCAWYIOCA K

Hauboaee
JIEKCUKY,
o0bweynompeoumenbHoMy S3bIKy U
MEPMUHOTOSUYECKYIO  JIeKCUKY — —
obwuii obvem — 2000 yuebHbIxX
JIEKCUYECKUX eOUHUY;

- UHMEPHAYUOHANIbH)YIO TEKCUK) .

HYK 5.2. Ymeem: epamommuo, docmynho

usnazame npogheccuonanvuyio
ungopmayuio 8 npoyecce
MENHCKYIbMYPHO20 83AUMOO0eCBUsL

cobnrodams ImudecKue HOpMmbl U npaed
yejnoeekd, aHaiusupoeams ocobennocmu
COYUAIIbHO20 83auMooeticmeus ¢ yuemom
HAYUOHAJIbHBIX, OMHOKY16bMYPHbBLX,

KOHd)@CCMOHaJZbelx ocobennocmell

Ymeem:

- UCNOJIL308AMb AHSTIUUCKUIL S3bIK 6
ObIMoBOM (HepopmanvroMm)

obwenuu u yweOHou cumyayuu,

ucnonvzoeamv He Mmernee 900
MEPMUHONOSUYECKUX eounuy
MEPMUHOINEMEHMOB,

- socnpuHUMams odujee
cooepaicanue meKkcmos 3a0aHH020
VPOBHSL CLOANCHOCIU 00We20 U
npogheccuonanrbho-
OPUEHIMUPOBAHHO20 XAPAKMePa;

-pewiams npouU3800CMEeHHbIE
80NPOCHL HA NPOPECCUOHATLHOM
VPOS8He, Hamu KOHMAaKm co 6cemu

YjleHaAMUu KoJiekmueda.

HUYK  5.3. Bnaoeem:  opeanusayueil
NpOOYyKMuUueHo20 83aumooeticmeust 8
npogeccuonanvol  cpede ¢ yuemom
HAYUOHATLHBIX, 9MHOKYIbIYPHYIX,
KOH@eCcCUOHANbHBIX ocobennocmeil,;
npeoodoaeHuem KOMMYHUKAMUBHDIX,
06pa306amenbHbIX, SMHUYECKUX,
KOHQeCCUOHANbHBIX U Opyeux 06apvbepos 6
npoyecce MEIHCKYTbIMYPHO2O
83AUMOOELICBUSL; 8blsA8NIeHUEM

Bnaoeem:

- BHAHUAMU NPOYeCcCUOHATLHOU
SMUKU 8 0ObeMe, NO360AAIOULeM
gecmu Op2aHu3aYUOHHO-
YApasienueckyio pabomy @
KOANeKmuse Ha GblCOKOM
COBPEMEHHOM YPOBHE,

= UHOCMPAHHbIM AI3bIKOM 6 0bvéme




pasHoobpazus
MEJCKYIbIYPHO2O 83AUMOOEUCTBUS

Kyiemyp 6  npoyecce

HEOOX0OUMOM OJisl 03MONCHOCHIU
KOMMYHUKQUUU U NOTYYeHUS
ungpopmayuu uz 3apyoescHbIX
UCTNOYHUKOS.

3. IlacnopT (pOH/IA OLIEHOYHBIX CPEACTB MO ANUCIUIIHHE

Nunexc OLieHOYHBbIE CPEACTBA
Ne KOHTPOJIMPYEMOM Y TEXHOJIOTUH OLICHKHU
. KonTtponupyemsie pa3ieibl TUCIUILTHHBI
/T | KOMIETCHIMH (Hin e (HaMMEHOBaHUS U
YacTH) HOMEpa 3aJaHMi)
1 VK-4. Cnocoben 3naem: Tecm (sonpocwr 1-40)
1.1 | ocywecmensameo - 6a308Y10 1eKCUKy no cghepam npumeHeHus. Oxzamen (bunemovr Ne
0enosyio (mepmunonocuyeckas, ooueHayynas) 1-10)
KOMMYHUKAYUIO 8 JIeKCUYECKUX eOUHUY,
VCMHOU U NUCLMEHHOU | -ePAMMAMUYECKUli Mamepual uzyiaemozo
gopmax Ha AZbIKA,
20CY0apCmeeHHOM - npasuna opgozpaduu u nyHKmyayuu,
azvike Poccutickoti HOpMbl RUCLMEHHOU peyll, NPUHAMbIE 8
Dedepayuu u CMpane uzyuaemozo s3vlKd,
UHOCMPAHHOM(bIX) - npasua peuesoco dMuKemd;
A3viKe(ax) MEJICKYIbMYPHblEe 0COOEHHOCMU U NPABUILA
KOMMYHUKAMUBHO20 NOBEOCHUS 8 CUMYAYUSX
0e7106020, NPOheccUOHANbHO20 0OUjeHUsL.
1.2 Ymeem: Tecm (sonpocwr 1-40)
- NOHUMAMb YCmHble coodujerust 0eno6ozo u | dxzamen (Bunemwvr No
npogheccuonanbHo2o xapakmepa 6 1-10)
MOHONO2UYECKOU U OUATOSUHECKOU popmax Ha
UHOCMPAHHOM A3bIKE,
- IPOOYYUPOBAMb MOHOLOSUYECKYIO Petb 6
0e10601i U NPoGheccuoHaNbHOU KOMMYHUKAYUU
HA UHOCMPAHHOM SI3bIKe;
- pabomams ¢ UCMOYHUKAMU UHPOpMAYUU HA
UHOCMPAHHOM S3bIKE.
1.3 Braoeem: Tecm (sonpocwr 1-40)
- HABLIKAMU Peanu3ayuu KOMMYHUKamugHolx | Oxzamen (bunemwvr Ne
HamepeHUul 8 YCMHOU U NUCbMEHHOU peyu; 1-10)
- HABbLIKAMU BCeX U008 YMeHUs (U3yuarueo,
NPOCMOMPOBO20, NOUCKOBO20) TUMEPAMYPbL
1o npogheccuoHanrbHbLM 80NPOCAM.
2 VK-5. Cnocoben 3naem: Tecm  (sonpocwr 1-
21 | eocnpunumameo - KymbmypHvle — ocobennocmu  cmpawusl | 11,13-
MENCKYNbMYPHOe u3yuaemozo A3viKd; 15,19,21,27,28,30-
pasHoobpa3sue - cnocobwl sghpexmusrnozo mexciuunocmuozo | 40)
obwecmea 6 83aUMOOCUCMBUSL, Oxzamen (Punemvr Ne
COYUANbLHO- -0cHO8bl npogheccuonanvrou conuoapwocmu u | 1-10)
UCMopuYecKom, KOPNOpAmMuHOCmMu, — NOHUMAanue 0oaed U
IMUYECKOM U yecmu
@unocogpckom - SI36IKOBOU MAMEPUan uU3yyaemoco s3viKd
KOHMeKcmax (nexcuka, epammamukda, CmMpYKmypHvie U

A3bIKOBblE MOOeNU) 8 oOveme U HA YPOsHe,
onpedenennom Coeemom Eeponvl xak B2, 6




mom uuce:
- 0a308y10 HOPMAMUBHYIO CPAMMAMUKY 6
AKMUBHOM enadeHuu u OCHOGHbIE
epammamuyeckue KOHCMPYKYUu onst
NAccuBHO20 B0CHPUANUA,

- CMUIUCMUYECKU HeUmpanibHylo Haubolee
VROMPEOUMeNbHYI0 NeKCUKY, OMHOCAWYIOC K
00weynompeoumebHOMy A3bIKY u
MePMUHONIO2UYECKYIO IEKCUKY — 00uull 0o6vem
— 2000 yuebnbix n1excuyeckux eOuHuy,

- UHMEPHAYUOHATLHYIO JIeKCUK).

2.2 Ymeem: Tecm  (sonpocer 1-
~UCTIONIB308AMb AHSIUUCKU A3bIK 8 ObIMOBOM 11,13-
(Hegpopmanvnom)  obwenuu u  yueowou | 15,19,21,27,28,30-
cumyayuu, ucnoavzosams He menee 900 | 40)
MepMUHONI02UYECKUX eounuy | xsamen (bunemwvr Ne
MepMUHOINeMEHMO8,; 1-10)

- BOCHMpUHUMAMb 00Wee cooeparcanue
MeKCMOo8 3a0aHHO20 YPOBHS COHCHOCIIU
00we2o u npogheccuoHalbHo-
OpPUEHMUPOBAHHO20 XapaKkmepa

-peuiams npou3800CmMeeHHble BONPOCHL HA
npogheccuoHaIbHOM YpOGHe, HaUmu KOHMAKmM
CO 8CeMU YIeHAMU KOJLIeKIMUBA.

2.3 Braoeem: Tecm (sonpocer 1-
- BHAHUAMU NPOGHECCUOHATLHOL IMUKU 8 11,13-
obveMme, no3eoAIUWeEM 6eCmi 15,19,21,27,28,30-
OpP2aHU3AYUOHHO-YNPABIEHYECKYI0 pabomy & 40)
KOJULeKMuUGe Ha 8bICOKOM COBPEMEHHOM Okzamen (Bunemuvr Ne
ypoene; 1-10)

- UHOCMPAHHBIM SI36IKOM 8 00béMe
HeoOX00UMOM Ol B0ZMOINCHOCTNU
KOMMYHUKQYUU U NOJIYYeHUS UHDOPMAyUU U3
3apyOeHCHLIX UCHOYHUKOB.

4. OnleHOYHBbIE CPEeACTBA AJIA MPOMEKYTOYHOI aTTeCTAlluU 00y4AaI0IIUXCH

4.1. TecToBBIC 3aaHUA
TECT no aucuumnjinHe
Bapmuanr 1
JleKCHKO-TpaMMAaTHYeCKHH TeCT

|. 3anosHuTE Mponycku, BLIOPaB BepHoOeE CJI0BO:
constant; change; amount; motion; position; kinds; heat; matter; ability; measured

Energy is the capacity or... (1) to do work. Energy is not something that can be poured into a
bottle or packed in a can. Yet, energy causes changes in ... (2) and can be ... (3). We can see light and
feel ... (4), two common forms of energy. We cannot however, «pick up» the light or heat and weight

each as we can with matter. Actually all forms of energy may be classed as two major kinds: kinetic
energy, the energy of ... (5), and potential energy, the energy of ... (6).




Although there are only two main ... (7) of energy, it may be found in different forms like light,
mechanical, electric or sound energy. Most of these forms of energy can be changed from one into the
other.

However, it must be remembered that the total ... (8) of energy in the Universe does not... (9).
The reason for this is that energy and matter can change into each other without any loss. Thus the total
amount of matter and energy in the universe is believed to remain ... (10).

I1. 3anoaHuUTE MpoNMycKH

11. Franklin's achievements in the field of electricity ... to Lomonosov who, in his turn, made
experiments of his own.
a) was known; b) have been known; c) had been known; d) were known.

12. As soon as the electric energy ... at the power station, it is to be transmitted over wires to the
substation and to the consumer.

a) will be produced; b) is produced;

c) was produced; d) had been produced.

13. Since the oil crises of the 1970's international cooperation ... an increasingly important factor in
energy policy for most countries of the industrial world.
a) had become; b) became; c) has become; d) was.

14. Energy cooperation not only ... to economic development but also to peace and stability for the
countries.

a) contributes; b) is contributing;

c) has contributed; d) had contributed.

15. Between 1987 and 1997 Latin America ... the highest annual rate of growth of energy production at
5 percent.
a) has; b) had; c) has had; d) had had.

16. Hydroelectric power plants ... the kinetic energy contained in falling water into electricity.
a) are converting; b) converted;
C) convert; d) have converted.

17. We want the atomic energy ... for peaceful construction.
a) to be used; b)to use; c) to have been used; d) is used.

18. The great expansion in the nuclear reactor field places increased emphasis ... the problem of reactor
control.
a)on; b)in; c)at; d) for.

19. Hydropower is currently the world's largest renewable source of electricity, accounting ... 6% of
worldwide energy supply.
a)in; Db)at; c)by; d)for.

20. Much of the fuel produced in Russia is converted to electricity, about three-fourths of which is
generated ... thermal stations.
a) at; b)in; c)on; d)with.

21. Fleming ... the thermionic valve in 1904.
a) has developed b) will develop c) developed c) was developed

22. The action of the transistors ... on the behavior of electrons in semiconductors.
a) had relied b) are relied c) relies d) were relied



23. We were said that the transformer ... to increase and decrease the voltage.
a) allow b) allowed c) allows d) has allowed

24. Itwas set of instructions I had ever received.
a) more confusing

b) the most confusing

c) as confusing as

25. An electric charge ... pass easily through some materials.
a) may b) can ¢) must d) ought to
26. The generator ... be repaired as soon as possible.

a) can b) may ) must d) ought to

27. The generator, a new source of electricity ... in Paris.
a) has been developed b) had been developed c) was developed

28.  Cable television first... in 1949 as a means of transmitting TV signals to rural areas.
a) had appeared b) has appeared c) appeared

29.  Complex systems of radio transmission networks ... in this area before he came to work there.
a) were set up b) have been setup c¢) had been set up

30. The Nobel Prize takes its name from its founder, the Swedish chemist and engineer Alfred Nobel
who was the ... of dynamite.
a) invent b) inventor c) invention

I11. IIpouTnTe TEKCT:

International Forum for Energy

Dear Delegates,

I am delighted to have the opportunity to speak to you all at the tenth International Forum for
Energy. The main focus of my talk will be on how we are all ambassadors, not only for our companies
or organizations but also for our industry as a whole. We all need to be aware of the challenges that face
us - particularly our image concerning the issue of the environment - and we all have to be more
proactive regarding this matter.

ELEC statistics are representative of the industry as a whole and speak for themselves. 40% of
our generating capacity is accounted for by lignite and coal, 25% by gas, 20% is attributable to nuclear
energy, and just 15% accounted for by hydro and renewables. The industry is therefore seen by the
public as one of the main culprits regarding climate change, air pollution, rising sea levels, and other
environmental problems including the hole in the ozone layer.

This is despite the fact that we have invested a lot of effort and money in finding solutions. All
fossil fuel plants have been fitted with desulpburization plants to reduce emissions of greenhouse gases
such as sulphur dioxide - one of the main causes of acid rain. We have also developed combustion
technology to decrease carbon dioxide emissions, and we have installed denox equipment to reduce
nitrogen oxides. We are also heavily involved in emissions trading.

There are many, particularly in the media and in politics, who would wish to highlight the
negative aspects without even mentioning the measures that we have implemented over the last few
years. This forum will give us all the opportunity to discuss the issues and challenges so that we are able
to respond in a professional and appropriate manner.



I am sure that we will have some very interesting and thought-provoking discussions.
Jane Hall
Chief Executive Officer

Ykaxure:
a) YTBEP)KICHUE COOTBETCTBYET TEKCTY;
b) YTBEPXKIICHHE HE COOTBETCTBYET TEKCTY.

31. People see the energy industry as ‘clean’.

32. Gas is the least important source in the ELEC's energy mix.

33. Nuclear energy makes up 15% of generating capacity.

34. ELEC has invested a lot of money in technology to reduce emissions.

35. It is well known that a lot of measures to reduce emissions have been implemented.

36. Managers have to be able to answer questions concerning their companies' environmental
record.

(“English for the Energy Industry”, Simon Campbell)

V. BoiOepuTe BepHbIii KOMMEHTApHI

37.
Inter-Office Memo
From: Philip Jones
To: Mike Williams
| Subject: Finance meeting, 10 a.m., Friday June 8

I am free at 10.00 on Friday, but only for about an hour. Could we have the
finance meeting in the aftemoon, if possible? There's a lot to discuss. I'm free
from 2 o'clock. If we can begin then it would give us the whole afternoon.

A Can you cancel the 10 o'clock meeting on Friday?
B Can you reschedule the finance meeting for 2 o'clock?
C Can you make the meeting on Friday morning shorter?

38.

WARNING

This machine has three cable inputs, clearly labeled A, B and C. Input A is permanently
connected and cannot be removed. For your safety, cable inputs B and C should only be connected
when the Power switch is OFF.

It would be dangerous to
A switch off the power when input A is connected.

B connect input B with the power off.
C connect input C with the power on.

39.
... See enclosed brochure for details and levels of compensation.



A You should write to us for details about compensation.
B Details about compensation are given in a separate document.
C You will find more information on compensation on the next page.

40.
"All products, wherever manufactured, conform to both the new British and European Standards
so their safety is assured."

A The products are guaranteed to be safe.

B All the products are British or European.
C  The British and European products conform to new standards.

Kuarouu njis1 Bapuanra 1
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Bapuanr 2
JlekCHKO-TpAaMMAaTH4YeCKHH TeCT

|. 3anoaHuTE MpoNMycKH, BHIOPaB BepHOE CJI0BO:

Before writing this letter; Dear Anna; He assured me; | look forward to hearing from you; |
therefore suggest; May | remind you; | might add; We are extremely concerned; Yours
sincerely;

Association of European Chemical Producers
Energy Procurement Unit
Oranjeweg 118 * 3014 LA Rotterdam ¢ Netherlands

Ms Anna Smith ELEC
International Business Sales
Unit Hohewall 34 D-10423
Berlin Germany

10 April 20..

(1)

| was somewhat dismayed to find out that just three weeks after | had signed the purchase contract with
ELEC for our organization there was a sudden and complete breakdown in electricity supply to two of
our members’ production facilities in the Netherlands. (2) that under the terms
of our agreement ELEC is obliged to guarantee security of supply.

(3) 1 spoke to one of ELEC's engineers. He went into great technical detail about
power surges and outages in the surrounding areas. (4) that it was only due to
our own circuit breakers that our plants were not severely damaged.

(5) that his team was working around the clock to remedy the situation.
He implied it was force majeure; this remains to be verified.

(6) about the situation and are questioning whether ELEC can supply
power to all our production locations throughout Europe.

(7) we meet to discuss this most unfortunate state of affairs. | propose this
meeting should take place at our headquarters in Rotterdam next week on Tuesday, April 17th at 10.00
a.m.

(8)
 (9)

Dr. Paul Robben,
Managing Director
AECP Energy Procurement Unit
(“English for the Energy Industry”, Simon Campbell)

1. BbiGepuTe BepHBIii KOMMEHTapHii

10.



WARNING

This machine has three cable inputs, clearly labeled A, B and C. Input A is permanently
connected and cannot be removed. For your safety, cable inputs B and C should only be connected
when the Power switch is OFF.

It would be dangerous to

A switch off the power when input A is connected.
B connect input B with the power off.
C connect input C with the power on.

I11. 3anmotHuTE MpOMyCKH

11. Franklin's achievements in the field of electricity ... to Lomonosov who, in his turn, made
experiments of his own.
a) was known; b) have been known; c) had been known; d) were known.

12. As soon as the electric energy ... at the power station, it is to be transmitted over wires to the
substation and to the consumer.

a) will be produced; b) is produced;

c) was produced; d) had been produced.

13. Since the oil crises of the 1970's international cooperation ... an increasingly important factor in
energy policy for most countries of the industrial world.
a) had become; b) became; c) has become; d) was.

14. Energy cooperation not only ... to economic development but also to peace and stability for the
countries.

a) contributes; b) is contributing;

c) has contributed, d) had contributed.

15. Between 1987 and 1997 Latin America ... the highest annual rate of growth of energy production at
5 percent.
a) has; b) had; c) has had; d) had had.

16. Hydroelectric power plants ... the kinetic energy contained in falling water into electricity.
a) are converting; b) converted;
C) convert; d) have converted.

17. We want the atomic energy ... for peaceful construction.
a) to be used; b)to use; c) to have been used; d) is used.

18. The great expansion in the nuclear reactor field places increased emphasis ... the problem of reactor
control.
a)on; b)in; c)at; d)for.

19. Hydropower is currently the world's largest renewable source of electricity, accounting ... 6% of
worldwide energy supply.
a)in; b)at; c)by; d)for.

20. Much of the fuel produced in Russia is converted to electricity, about three-fourths of which is
generated ... thermal stations.
a)at; b)in; c)on; d)with.



21. Fleming ... the thermionic valve in 1904.
a) has developed b) will develop c) developed c) was developed

22. The action of the transistors ... on the behavior of electrons in semiconductors.
a) had relied Db) are relied c) relies d) were relied

23. We were said that the transformer ... to increase and decrease the voltage.
a) allow b) allowed c) allows d) has allowed

24. Itwas set of instructions I had ever received.
a) more confusing

b) the most confusing

c) as confusing as

25. An electric charge ... pass easily through some materials.
a) may b) can ) must d) ought to
26. The generator ... be repaired as soon as possible.

a) can b) may ) must d) ought to

27. The generator, a new source of electricity ... in Paris.
a) has been developed b) had been developed c) was developed

28.  Cable television first... in 1949 as a means of transmitting TV signals to rural areas.
a) had appeared b) has appeared C) appeared

29.  Complex systems of radio transmission networks ... in this area before he came to work there.
a) were set up b) have been setup ¢) had been set up

30. The Nobel Prize takes its name from its founder, the Swedish chemist and engineer Alfred Nobel
who was the ... of dynamite.
a) invent b) inventor c) invention

IV. IIpouture Tekcr:
Another silicon valley?

Wind power works, and will work better in the future. But wind is only an interim stop on the
way to a world where electricity no longer relies on fossil fuels. The ultimate goal is to harvest the sun's
energy directly by intercepting sunlight.

Inventors love that sort of problem. Ideas they have come up with range from using the sun to
run simple heating systems for buildings to nanotechnology, to ensure that every last photon is captured
and converted into electricity. The most iconic form of solar power, the photovoltaic cell, is currently
the fastest - growing type of alternative energy. The price of electricity it produces is falling.
Photovoltaic cells (or solar cells) convert sunlight directly into electricity. But that is not the only way to
use the sun to make electrical power. It's also possible to concentrate the sun's rays, use them to boil
water and employ the resulting steam to drive a turbine.

These two very different approaches illustrate an unresolved question about the future of energy:
whether it will be generated centrally and transported over long distances to the consumers, or generated
and consumed in more or less the same place, as it was a century ago.



The idea of solar cells is to keep things local. Even a single solar panel can produce power
immediately. Put a few on your roof and, if you live in a reasonably sunny place, you can cut your
electricity bill. You may be able to sell electricity to your power company.

Some engineers look for big technological improvements in the way solar cells work. Dr. Sach
of MIT invented a technique called the string ribbon, which halved the amount of silicon needed to
make a solar cell by drawing the element in liquid form out of a vat between two strings. That invention
was marked by a firm called Evergreen Solar.

Yxkaxure:
a) YTBEPXKJICHHE COOTBETCTBYET TEKCTY;
b) YTBEPIKICHHE HE COOTBETCTBYET TEKCTY.

31.  Nowadays electricity relies only on fossil fuels.

32.  Solar power can run heating systems in buildings.

33.  The price of electricity produced by photovoltaic cells is growing.
34.  There are different ways to use the sun in producing electricity.
35.  Asingle panel can't produce electricity.

36.  There is only one approach illustrating the future of energy.

37.  You can get electricity by putting a few panels on your roof.

38.  Engineers are not interested in the ways solar cells work.

39.  Dr. Sach's technique needs silicon for making a solar cell.

V. BoiOepuTe BepHbIii KOMMeHTapuii

40.
Inter-Office Memo
From: Philip Jones
To: Mike Williams
| Subject: Finance meeting, 10 a.m., Fniday June 8

I am free at 10.00 on Friday, but only for about an hour. Could we have the
finance meeting in the aftemoon, if possible? There's a lot to discuss. I'm free
from 2 o'clock. If we can begin then it would give us the whole afternoon.

A Can you cancel the 10 o'clock meeting on Friday?
B Can you reschedule the finance meeting for 2 o'clock?
C Can you make the meeting on Friday morning shorter?

Karoun nist Bapuanra 2
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from you

0N WIN




9 Yours sincerely
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Do |T|w (T |v || |T(T|o|O0|0|0|C|Tc|Oo|0|0|TC|alo|jv|o|lT)|o|lco|a|l@

Bapuanr 3
JIekcHKO-rpaMMaTH4YeCKHil TeCT
|. 3anonHuTe Nponycku, BLIOPaB BepHOE CJIOBO:
by invitation only; Could you please let me know; | would also be grateful; It is with great
pleasure; It would be beneficial; Kind regards; please see attachment; to get to know;
Dear Ms Smith,

(1) that we invite you to take part in the tenth International Forum
for Energy to discuss the image of the energy industry. This three-day event will be taking place at the

International Hotel in Dubai from May 5th-8th of this year ( (2) for
more details).
Participation in this forum is (3) and the main topic will be public

relations regarding the image of the energy industry as a whole, and how this image affects our business.
Jane Hall, the CEO of ELEC, will be giving a talk on how ELEC is approaching the subject of public



relations and the lessons we can learn from this experience. There will also be an opportunity
(4) other delegates.

(5) if you wish to attend this seminar by sending me an email?

(6) if you could inform me about any other issues you may wish
to raise during these three days. There will be an open forum on Thursday evening, May 6th, in which
delegates can discuss topics which they feel are important for the industry.

(7), however, if delegates informed me about what they wish to
discuss beforehand so that we can draw up a relevant agenda for the evening. | look forward to hearing
from you.

(8),

Abdullah Al-Naimi
(“English for the Energy Industry”, Simon Campbell)

I1. BbiGepuTe BepHBIii KOMMEHTapHid

9.

WARNING

This machine has three cable inputs, clearly labeled A, B and C. Input A is permanently
connected and cannot be removed. For your safety, cable inputs B and C should only be connected
when the Power switch is OFF.

It would be dangerous to

A switch off the power when input A is connected.
B connect input B with the power off.
C connect input C with the power on.

10.
... See enclosed brochure for details and levels of compensation.

A You should write to us for details about compensation.
B Details about compensation are given in a separate document.
C You will find more information on compensation on the next page.

I11. 3anoHuTe Mponmycku

11. Franklin's achievements in the field of electricity ... to Lomonosov who, in his turn, made
experiments of his own.
a) was known; b) have been known; c) had been known; d) were known.

12. As soon as the electric energy ... at the power station, it is to be transmitted over wires to the
substation and to the consumer.

a) will be produced; b) is produced;

¢) was produced; d) had been produced.

13. Since the oil crises of the 1970's international cooperation ... an increasingly important factor in
energy policy for most countries of the industrial world.
a) had become; b) became; c¢) has become; d) was.



14. Energy cooperation not only ... to economic development but also to peace and stability for the
countries.

a) contributes; b) is contributing;

c) has contributed,; d) had contributed.

15. Between 1987 and 1997 Latin America ... the highest annual rate of growth of energy production at
5 percent.
a) has; b) had; c) has had; d) had had.

16. Hydroelectric power plants ... the kinetic energy contained in falling water into electricity.
a) are converting; b) converted;
C) convert; d) have converted.

17. We want the atomic energy ... for peaceful construction.
a) to be used; b)touse; c) to have been used; d) is used.

18. The great expansion in the nuclear reactor field places increased emphasis ... the problem of reactor
control.
a)on; b)in; c)at; d)for.

19. Hydropower is currently the world's largest renewable source of electricity, accounting ... 6% of
worldwide energy supply.
a)in; b)at; c)by; d)for.

20. Much of the fuel produced in Russia is converted to electricity, about three-fourths of which is
generated ... thermal stations.
a)at; b)in; c)on; d)with.

21. Fleming ... the thermionic valve in 1904.
a) has developed b) will develop c) developed c) was developed

22. The action of the transistors ... on the behavior of electrons in semiconductors.
a) had relied b) are relied c) relies d) were relied

23. We were said that the transformer ... to increase and decrease the voltage.
a) allow b) allowed c) allows d) has allowed

24. Itwas set of instructions I had ever received.
a) more confusing

b) the most confusing

c) as confusing as

25. An electric charge ... pass easily through some materials.
a) may b) can ) must d) ought to

26. The generator ... be repaired as soon as possible.
a) can b) may C) must d) ought to
27. The generator, a new source of electricity ... in Paris.

a) has been developed b) had been developed c¢) was developed

28.  Cable television first... in 1949 as a means of transmitting TV signals to rural areas.
a) had appeared b) has appeared C) appeared



29.  Complex systems of radio transmission networks ... in this area before he came to work there.
a) were set up b) have been setup c¢) had been set up

30. The Nobel Prize takes its name from its founder, the Swedish chemist and engineer Alfred Nobel
who was the ... of dynamite.
a) invent b) inventor c) invention

IV. IlpoyTHuTe TEKCT:

A bag full of sunshine

If you live in a remote area, or in a poor country, obtaining electricity can be a problem.

The idea, dubbed portable light, combines solar cells with light- emitting diodes attached to the
surface of a fabric that can be made into bags, and thus carried around during daylight hours. In sunlight
the cells generate electricity that is stored in batteries stitched into the material. When it gets dark the
batteries power light- emitting diodes that are also sewn onto the cloth.

The solar cells themselves are made from a substance called copper indium gallium diselenide.
This is not quite as good at capturing sunlight as silicon, but it is less rigid and easier to work with. A
working cell can be made by spreading a thin layer of the stuff on another material, such as a sheet of
plastic. The result is flexible and robust.

Storing the electricity generated by the solar cells involves small batteries that are also woven
into the fabric, along with plastic- coated wire connectors.

Rechargeable batteries can store more energy per unit of weight than other types, and do not lose
their charge too rapidly if they go unused for long periods.

So the engineers have created a device that stashes away enough electricity to power the light-
emitting diodes for ten hours after three hours in full sunlight.

Unlike conventional light sources the fabric can be spread out to provide background lightning
for an entire room, to produce light for larger meetings or to power mobile phones.

(From the Economist, 2007)

Ykaxure:
a) YTBEPXKICHHE COOTBETCTBYET TEKCTY;
b) YTBEPIKICHHE HE COOTBETCTBYET TEKCTY.

31.  Obtaining electricity is not a problem in a poor country.

32.  To obtain electricity solar cells can be attached to the surface of a bag.
33.  Insunlight the cells can generate electricity.

34.  The batteries don't power light- emitting diodes in darkness.

35.  Rechargeable batteries can store less energy than other types.

36.  Small batteries don't store electricity generated by the solar cells.

37.  The substance the solar cells are made of is easy to work with

38.  This device can stash away electricity for less then two hours.

39.  The fabric with solar cells can power mobile phones.

V. BbiGepuTe BepHblii KOMMeHTApHii

40.



Inter-Office Memo

From: Philip Jones
To: Mike Williams |
| Subject: Finance meeting, 10 a.m., Fiday June 8

I am free at 10.00 on Friday, but only for about an hour. Could we have the
finance meeting in the aftemoon, if possible? There's a lot to discuss. I'm free
from 2 o'clock. If we can begin then it would give us the whole afternoon.

A Can you cancel the 10 o'clock meeting on Friday?
B Can you reschedule the finance meeting for 2 o'clock?
C Can you make the meeting on Friday morning shorter?

Kuarouu nj1s1 Bapuanra 3
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KpnTepnn M IIKaJa OLEHKH.

- KpUTEPUU OLIEHUBAHUS — ITPABUIIbHBIE OTBETHI HA TTOCTABJIICHHBIE BOIIPOCHI;

- IOKa3aTesb OLIEHUBAHUS — MIPOLIEHT BEPHBIX OTBETOB Ha BOMPOCHI;

- IKaJ1a OLEHUBAHUS (OLIEHKA) — BbIIEIEHO 4 YpOBHS OLIECHUBAHMSI KOMIIETEHIUI:
BBICOKHI (0T/IM4YHO) — 60siee 80% MpaBUIbHBIX OTBETOB;

A0CTATOYHBIN (Xopomo) — oT 60 10 80 % NpaBUIBHBIX OTBETOB;

MOPOroBbIi (YI0BJIETBOPHUTEJIbHO) — OT 50 10 60% mpaBUIIBHBIX OTBETOB;
KpuTHYecKHii (Hey10B1eTBOPUTeIbHO) — MeHee 50% NnpaBUIbHBIX OTBETOB.

4.2. Bopochl K 3K3aMeHy

HNunexc
DopMyIMpPOBKA TEMBI
KOMIICTCHIINHU
1. Hoctuxenust B 00J1aCTH 3JIEKTPOIHEPTETUKHU U SJIEKTPOTEXHUKH.
VYK-4, YK-5 | Technology in use. Technical functions and application. Technical advantages.
Progress updates. Inventions.
2. MexayHapoiHOe COTPYAHUUYECTBO B IPOPecCHOHATBHON U HayuyHOH cdepax.
VK-4, VK-5 Teopus n PAKTHKA. _ o _ _
Tests and experiments. Views on predictions and theories. Expectations and
results. Conferences. Presentations. Scientific discussion. Scientific papers.
3. Cdepa HaydHBIX MHTEPECOB MarucTpaHTa. Belgaromuecs: yueHsle B cdepe
VYK-4, YK-5 | HayuHBIX UCCIIEJOBAaHUI MarucTpaHTa.
Electricity. Engineering. Electric motors. Power generation. Power plants.
4. OcymecTBiaeHne MpoPecCHOHATILHON U HAYYHOU A TEIHHOCTH.
YK-4, VK-5 | Careers in engineering. Energy business. Fuels and energy sources. Energy
markets. Residential, business, industrial customers. Energy companies.
5. Okpyxaromas cpesa.
VK-4, VK5 Environmental issues. Waste disposal. Regulations and standards. Instructions

and notices. Safety and security issues. Monitoring and control. Measurable
parameters. Readings and trends. Figures and graphs.

Kpurepun n mkaja oneHku:

- KpUTEpUU OLIEHUBAHMS — IPABUIIbHBIE OTBETHI HA TTIOCTABJICHHBIE BOIIPOCHI;

- MOKa3aTesb OIICHUBAHUS — IIPOIIEHT BEPHBIX OTBETOB HA BOTIPOCHI;

- IIKaJIa OIIEHUBaHMUS (OLIEHKA) — BBIIENICHO 4 YPOBHS OLICHUBAHUSI KOMIIETEHIIMIA:
BBICOKHIi (0T/IMYHO) — Gosiee 80% mpaBUIIBLHBIX OTBETOB;

A0CTATOYHBIN (Xopomo) — oT 60 10 80 % NpaBUILHBIX OTBETOB;

NOpPOoroBblii (y10BJeTBOPUTEIbHO) — 0T 50 10 60% npaBUIBHBIX OTBETOB;
KpUTHYeCKHH (Hey10BJIeTBOPHUTEIbHO) — MeHee 50% MpaBUIbHBIX OTBETOB.




YpoBeHb
PesynbTaT sK3amenHa OCBOCHHUS Kputepuu onenuBanus
KOMITIETEHIINH

O1eHKa «OTJITUYHO» OlLieHKa «OTIWYHOY» BBICTABIISIETCS MaruCTPaHTY,
IPOSIBUBILIEMY TJyOOKHE 3HAHUSA MPOTPAMMHOIO
MaTepuana, OOHApYKUBIIEMY CIOCOOHOCTH B
NOHMMAHUHU, W3JIOKEHUH U  MPAKTHYECKOM
HCII0JIb30BAaHUU MaTepuana.

Bricokuii ypoBeHb

O1icHKa «XOPOIIIO)» O1eHKa «XOpOIII0» BBICTABISCTCS MAarvCTPaHTY,
IPOSIBUBIIIEMY IOJHOE 3HAHHWE MPOTPAMMHOTO
Marepuana,  OOHAPYKUBIIEMY  CTAOWIIbHBII
XapakTep 3HAHWH U YMEHHUH U CIIOCOOHOCTh K HX
CaMOCTOATCIIBHOMY IMPUMCHCHUTIO B Xonae
HPAKTHYECKOM IeSITEIbHOCTH.

JocraTounsbrit
YPOBEHb

Onenka OneHka «yJIOBJIETBOPUTEIBHO»  BBICTABIIAETCS
«YAOBJIETBOPUTEJIbHO) MarucTpaHry, IpOSBUBILIEMY 3HAaHUS OCHOBHOIO
IIPOrPaMMHOTO MaTepuaia B o0beMe,
HEOOXOJUMOM NIl  YCBOEHHUS  NPOTpamMMmbl
MarucTparypsl IO JaHHOMY HaIIPaBJICHUIO,
[Toporoselii JOIIYCTUBIIEMY HETOYHOCTHU u/Mim
YPOBEHb HENpUHIMIIMAIbHBIE OIMOKM B OTBETE Ha
9K3aMeHe, HO oO0najgaromemMy HeO0OXOIMMBIMH
3HAHUAMM M YMEHUSAMH U1l UX YCTPaHEHMs NpU
KOPPEKTHPOBKE CO CTOPOHBI IK3aMEHATOPA.

Onenka OneHka «HEyIOBIETBOPUTEIBHO» BBICTABIIAETCS
«HEY/10BJICTBOPHUTEIbHO» MarucTpaHTy, OOHAapyKUBILIEMY CYIECTBEHHBIE
npoOenbl B 3HAHMHM OCHOBHOT'O IPOrPaMMHOI0O
MaTtepuanga, JOMYCTHBIIEMY MNPUHIUIHAIbHBIE
OIMOKHM, KOTOpble HE  IMO3BOJIOT €My
MPUCTYIUTD K YCBOEHHUIO MIPOrpaMMbl
MarucTparypsl 10 JAHHOMY HaIIPABJICHHUIO.

Kputnueckuii
YPOBEHb

4.3. Coaepxxanue 3K3aMeHa

1. IIucbMeHHBIN INEpeBOJ ¢ MHOCTPAHHOTO $A3bIKA HAa PYCCKHUH SI3bIK TEKCTa IO OJHOW M3
n3y4eHHbIX TeM (nmpuMepHo 1500 nedaTHbiX 3HakoB). Bpems — 60 MUHYT.

2. UreHue M mepecka3 Ha MHOCTPAHHOM SI3bIKE€ TEKCTa MO OJHOW M3 M3Y4YEHHBIX TeM (00beM

npumepHo 1 crpanuna). Bpems Ha moarorosky — 15-20 Munyr.
3. MoHogor 1 yyactute B Oece/ie Mo OJJHON U3 U3YYEHHBIX TEM.

4.4. MaTepHaJibl K 3K3aMeHYy (T€KCThI)

TEXT1

FOSSIL FUEL POWER PLANTS



Steam turbine power plants can use coal, oil, natural gas, or just about any combustible material
as the fuel resource. However, each fuel type requires a unique set of accessory equipment to inject fuel
into the boiler, control the burning process, vent and exhaust gases, capture unwanted byproducts, and
SO0 on.

Some fossil fuel power plants can switch fuels. For example, it is common for an oil plant to
convert to natural gas when gas is less expensive than oil. Most of the time, it is not practical to convert
a coal burning power plant to oil or gas unless it has been designed for conversion. The processes are
usually different enough so that switching will not be cost effective.

Coal is burned in two different ways in coal fired plants. First, in traditional coal fired plants, the
coal is placed on metal conveyor belts inside the boiler chamber. The coal is burned while on the belt as
the belt slowly traverses the bottom of the boiler. Ash falls through the chain conveyor belt and is
collected below where it is sometimes sold as a useful by-product for other industries.

In pulverized coal power plants, the coal is crushed into a fine powder and injected into the
furnace where it is burned similar to a gas. Pulverized coal is mixed with air and ignited in the furnace.
Combustion by-products include solid residue (ash) that is collected at the bottom of the furnace and
gases that include fine ash, NO,, CO, and SO, which are emitted into the atmosphere through the stack.

Depending on local environmental regulations, scrubber and baghouse equipment may be
required and installed to collect most of these by-products before they reach the atmosphere.

Scrubbers are used to collect the undesirable gases to improve the quality of the stack output
emissions. Baghouses are commonly used to help collect fly ash.

Some of the drawbacks that could be encountered with coal fired steam generating power plants
are:

» Environmental concerns from burning coal (i.e., acid rain)
» Transportation issues regarding rail systems for coal delivery
 Length of transmission lines to remote power plant locations

Figure 2-10 shows the layout of a typical steam power plant. Notice the steam line used to
transfer superheated steam from the boiler to the turbine and then through the condenser where it is
returned to a water state and recycled. Notice the steam turbine connected to the generator. The turbine
speed is controlled by the amount of steam applied in order to control frequency. When load picks up on
the electrical system, the turbine shaft speed slows down and more steam is then placed on the turbine
blades to maintain frequency. Notice how coal is delivered to the boiler and burned. Exhaust is vented
through the stack. Scrubbers and bags remove the by-products before they enter the atmosphere. Water
from a nearby reservoir is pumped to the condenser where it is used to convert steam back into water
and recycled.

Switchyard 7,

Turbine
Coal Supply ## ;

\('undcn_wr

Cooling Water
Figure 2-10. Steam power plant.
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TEXT 2



HISTORY OF ELECTRIC POWER

Benjamin Franklin is known for his discovery of electricity. Born in 1706, he began studying
electricity in the early 1750s. His observations, including his kite experiment, verified the nature of
electricity. He knew that lightning was very powerful and dangerous. The famous 1752 kite experiment
featured a pointed metal piece on the top of the kite and a metal key at the base end of the Kkite string.
The string went through the key and attached to a Ley-den jar. (A Leyden jar consists of two metal
conductors separated by an insulator.) He held the string with a short section of dry silk as insulation
from the lightning energy. He then flew the kite in a thunderstorm. He first noticed that some loose
strands of the hemp string stood erect, avoiding one another. (Hemp is a perennial American plant used
in rope making by the Indians.) He proceeded to touch the key with his knuckle and received a small
electrical shock.

Between 1750 and 1850 there were many great discoveries in the principles of electricity and
magnetism by Volta, Coulomb, Gauss, Henry, Faraday, and others. It was found that electric current
produces a magnetic field and that a moving magnetic field produces electricity in a wire. This led to
many inventions such as the battery (1800), generator (1831), electric motor (1831), telegraph (1837),
and telephone (1876), plus many other intriguing inventions.

In 1879, Thomas Edison invented a more efficient lightbulb, similar to those in use today. In
1882, he placed into operation the historic Pearl Street steam—electric plant and the first direct current
(dc) distribution system in New York City, powering over 10,000 electric lightbulbs. By the late 1880s,
power demand for electric motors required 24-hour service and dramatically raised electricity demand
for transportation and other industry needs. By the end of the 1880s, small, centralized areas of electrical
power distribution were sprinkled across U.S. cities. Each distribution center was limited to a service
range of a few blocks because of the inefficiencies of transmitting direct current. VVoltage could not be
increased or decreased using direct current systems, and a way to to transport power longer distances
was needed.

To solve the problem of transporting electrical power over long distances, George Westinghouse
developed a device called the “transformer.” The transformer allowed electrical energy to be transported
over long distances efficiently. This made it possible to supply electric power to homes and businesses
located far from the electric generating plants. The application of transformers required the distribution
system to be of the alternating current (ac) type as opposed to direct current (dc) type.

The development of the Niagara Falls hydroelectric power plant in 1896 initiated the practice of
placing electric power generating plants far from consumption areas. The Niagara plant provided
electricity to Buffalo, New York, more than 20 miles away. With the Niagara plant, Westinghouse
convincingly demonstrated the superiority of transporting electric power over long distances using
alternating current (ac). Niagara was the first large power system to supply multiple large consumers
with only one power line.

Since the early 1900s alternating current power systems began appearing throughout the United
States. These power systems became interconnected to form what we know today as the three major
power grids in the United States and Canada.

(«Electric Power System Basics» Steven W. Blume)
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HOW TO MAKE TESTS ON INSTALLATIONS

a) Insulation tests to earth.

Disconnect the supply by opening the main switch and withdrawing the main fuses.

Insert all fuses at the distribution board (see Fig. 22).

Insert all lamps.

Close all single-pole switches.

Join together the two contacts on the installation side on the main switch, and connect them to
one terminal of the Insulation Tester used.



Connect the other terminal of the Tester to the conduit in which the wiring is run or, if lead-
covered cable is used, to the lead sheathing. A second connection should also be made to the consumer's
main earth. This second connection is, however, unnecessary if the continuity and earthing of the
conduit had been previously tested.

Turn the handle of the Tester at about 160 r.p.m. and take a reading.

In case the result of the test is considered satisfactory the installation is in proper order so far as
resistance to earth is concerned.

If, however, the values obtained are not sufficiently high, withdraw all fuses at the distribution
fuse board and test again. This test should include only the portion of the installation between the main
switch and the busbars of the fuse board.

If the fault is not detected, one should proceed to the distribution fuse board and test each branch
circuit in turn till the faulty circuit or circuits are discovered. These should be subjected to further tests
till the actual fault is detected.

Lonductors
to other

dranth eircoits Al fuses in

Fig.22. Insulation test to earth

b) Insulation test between conductors.

Remove all lamps.

The main switch should be opened, all fuses inserted at the distribution board, and all single-pole
switches in the closed or "on" position.

Connect one terminal of the Insulation Tester to fuse contact and the other to another contact and
make a test.

Two readings should be taken on an insulation containing two-way switches, one with both
switches in the "on" position and the other with both switches in the "off" position.

If the result of the test between conductors is also satisfactory, no further insulation tests are
necessary and the insulation may be considered to be in order.

If, however, the results of the tests are unsatisfactory, proceed to the distribution board, withdraw
all fuses and test each branch circuit individually between conductors until the faulty circuit or circuits
are located.

(«AHenutickutl sA3bIK 0151 IHEpeemuyeckux cneyuaiviocmetry, A.J1. Jlyeosas)
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HYDROELECTRIC POWER PLANTS

Hydroelectric power plants capture the energy of moving water. There are multiple ways hydro
energy can be extracted. Falling water such as in a penstock, flume, or waterwheel can be used to drive a
hydro turbine. Hydro energy can be extracted from water flowing at the lower section of dams, where
the pressure forces water to flow. Hydroelectric power generation is efficient, cost-effective, and



environmentally cooperative. Hydro power production is considered to be a renewable energy source
because the water cycle is continuous and constantly recharged.

Water flows much slower through a hydro turbine than does steam through a high-pressure
steam turbine. Therefore, several rotor magnetic poles are used to reduce the rotational speed
requirement of the hydro turbine shaft.

Hydro units have a number of excellent advantages. The hydro unit can be started very quickly
and brought up to full load in a matter of minutes. In most cases, little or no start-up power is required.
A hydro plant is almost by definition a black start unit. Black start means that electrical power is not
needed first in order to start a hydro power plant.

Temperature
Boosling

Figure 2-15. A geothermal power plant and schematic. Source: Fotosearch.
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Figure 2-16. Rellective solar power plant and schematic. Sowrce: Fotosearch.

Hydro plants have a relatively long life; 50-60 year life spans are common. Some hydroelectric
power plants along the Truckee River in California have been in operation for over 100 years. Figure 2-
17 shows a typical hydroelectric power plant.

Figure 2-17. Hydroelectric power plant. Source: Photovault.

(«Electric Power System Basics» Steven W. Blume)
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STEAM TURBINE POWER PLANTS

High-pressure and high-temperature steam is created in a boiler, furnace, or heat exchanger and
moved through a steam turbine generator (STG) that converts the steam’s energy into rotational energy
that turns the generator shaft. The steam turbine’s rotating shaft is directly coupled to the generator
rotor. The STG shaft speed is tightly controlled for it is directly related to the frequency of the electrical
power being produced.

High-temperature, high-pressure steam is used to turn steam turbines that ultimately turn the
generator rotors. Temperatures on the order of 1,000°F and pressures on the order of 2,000 pounds per
square inch (psi) are commonly used in large steam power plants. Steam at this pressure and
temperature is called superheated steam, sometimes referred to as dry steam.

The steam’s pressure and temperature drop significantly after it is applied across the first stage
turbine blades. Turbine blades make up the fan-shaped rotor to which steam is directed, thus turning the
shaft. The superheated steam is reduced in pressure and temperature after it passes through the turbine.
The reduced steam can be routed through a second stage set of turbine blades where additional steam
energy is transferred to the turbine shaft. This second stage equipment is significantly larger than the
first stage to allow for additional expansion and energy transformation. In some power plants, the steam
following the first stage is redirected back to the boiler where it is reheated and then sent back to the
second turbine stage for a more efficient energy transformation.

Once the energy of the steam has been transferred to the turbine shaft, the low-temperature and
low-pressure steam has basically exhausted its energy and must be fully condensed back to water before
it can be recycled. The condensing process of steam back to water is accomplished by a condenser and
cooling tower(s). Once the used steam is condensed back to warm water, the boiler feed pump (BFP)
pumps the warm water back to the boiler where it is recycled. This is a closed-loop process. Some water
has to be added in the process due to small leaks and evaporation.

The condenser takes cold water from nearby lakes, ponds, rivers, oceans, deep wells, cooling
towers, and other water sources and pumps it through pipes in the condenser. The used steam passes
through the relatively cold water pipes and causes dripping to occur. The droplets are collected at the
base of the condenser (the well) and pumped back to the boiler by the BFP.

The overall steam generation plant efficiency in converting fuel heat energy into mechanical
rotation energy and then into electrical energy ranges from 25 to 35%. Although it is a relatively low-
efficiency system, steam turbine generation is very reliable and is commonly used as base load
generation units in large electric power systems. Most of the inefficiency in steam turbine generation
plants comes from the loss of heat into the atmosphere in the boiler process.

(«Electric Power System Basics» Steven W. Blume)
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THE ELECTRIC FIELD

Also called the electrostatic field, the electric field is not as commonly known per se as the
magnetic field. In the same way that current is connected to the magnetic field, voltage is connected to
the electric field. That leads to a good rule of thumb to remember: Current is magnetic and voltage is
electric.

The electric field comes from electric charges, both positive and negative. In a way that is
analogous to the way like poles on magnets repel and opposite poles attract, like charges repel and
opposite charges attract. Any molecule or atom can be neutral (no net charge), positively charged, or
negatively charged. The accumulation of these charges is what is known as voltage. One way to think of
it is that the charges are the voltage making the electric field, and movement of those charges is called
current and creates the magnetic field.

Similar to the way an inductor is a way of concentrating a magnetic field, a capacitor is a way of
concentrating an electric field. Capacitors are made by two collectors or plates separated by a material



that will not conduct electricity, also known as a dielectric. The symbol of a capacitor mimics the
construction, as shown in Figure 2.45.
Because of the dielectric, current or actual charges cannot flow or move across the capacitor, and

all the charges build up on one side of the cap, kind of like a 50-car pileup on the freeway, as shown in
Figure 2.46.

FIGURE 2.45
Capacitor symbal.

As the charges pile up on one side, the electrostatic field builds up, causing all the like charges
on the other side of the cap to go rushing away (remember how like charges repel). Once it all comes to
rest, there is an equal number of opposite charges on the other side of the cap. In this way the capacitor
stores a charge of voltage on the plates of the capacitor.

How much charge a cap can store in an electric field is a function of the area of the plates. The
amount of voltage it can store is dependent on the strength of the dielectric. If you exceed the capability
of the insulation, the dielectric will break down and a charge will cross the gap. The same thing happens
on a stormy day. During a thunderstorm charges build up in the clouds and the ground in the same way
they do on either side of a capacitor. A lightning strike is a large-scale version of what happens when the
insulation or dielectric in a capacitor breaks down.

" Current Flow

Charges rush
+ in one side

+

ettt g e et

Insulation Layer

+ Repelled charges
+ rush out the other

+.H \V/

FIGURE 2.46
Behavior of charges in a capacitor.
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DC MOTORS

My eldest son was elated when he got a Lego Mindstorms kit for Christmas when he was about 8
years old. For those who don’t know, this is a ready-made robot kit based on—you guessed it—Legos.
My wife claims | was much more excited than our son was. | beg to differ, but we won’t go into that
now. The whole point of a robot is that it moves (a fact that my son wanted to exploit to make a robot to
clean his room). The Lego kit uses little DC permanent magnet motors with gears and such to get along.



Since this type of motor is so popular, a little discussion about DC permanent magnet motors and how to
control them seems prudent.

The DC permanent magnet (PM) brush motor is probably the easiest motor to understand. It
consists of just a few parts: an armature, some magnets, a case, wires, and brushes. |1 remember as a kid
making a motor out of a couple of nails, a dowel, and some wire. It looked something like what’s in
Figure 4.31.

FIGURE 4.31
A home-built motor.

FIGURE 4.32
A motor taken apart.

You can make a motor by winding the wire onto the armature in a loop. The ends of the wire
terminate on segments that the brushes rub on, as shown in Figure 4.32.

Permanent magnets are attached to the case in such a way as to surround the armature. The
armature is supported in the case by bearings or bushings so that it can rotate freely. At its most basic,
the coil of wire on the armature is nothing more than an inductor. As we learned earlier, an inductor
develops a magnetic field when you pass current through it. This magnetic field is just like the one
present around the permanent magnet. By controlling when the magnetic field is present around the
armature, you cause the field around the wires to push or pull against the field around the magnet. The
current to the armature is switched on and off (which turns the magnetic field on and off) in a sequence
that causes the armature to turn. This is called commutation. In the DC PM brush motor, the brushes are
the method of commutation. They switch the current through various sections of the armature as it turns.

A DC PM motor has two inputs and two outputs. You put voltage and current in and get speed
and torque out. One nice thing is that the speed is proportional to the voltage and the torque is
proportional to the current. Motors are devices in which the physical equivalents of electric components
are not only similar in nature but are actually linked in performance. Think of it this way: Voltage and
current together equal power. Speed and torque together also equal power. So, in a motor, you put



electrical power in and get mechanical power out. That actually makes sense, doesn’t it? The equivalent
circuit looks like the one shown in Figure 4.33.

What do you think the resistor is doing in this circuit? Have you ever noticed a motor getting
warm when it operates? This heating comes from the resistive component in the motor. Any wire short
of a superconductor has resistance. The armature, being made out of wire, also has resistance. Current
flowing through a resistor will create a voltage drop across said resistor, and power across that resistor

turns into heat. Ohm’s Law still works.
R
L

V- F(KV)

FIGURE 4.33
Inside a DC PM motor.

The inductor creates the magnetic field that turns the armature. The battery represents what is
called the back EMF, or electromotive force. If you were to spin the shaft of the motor with nothing but
a voltmeter hooked up to it, you would see a voltage appear on this meter that is proportional to the
speed at which you spin the shaft. When you apply a voltage to the motor, the shaft will spin at a speed
in the same proportion. However, not all the voltage you apply to the leads makes it to this point in the
motor. Some of it is lost across the resistor.

(«Electric Power System Basics» Steven W. Blume)
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THE MAGNETIC FIELD

This is the most well-known of the two fields that we are going to discuss. Who hasn’t
experienced the force of a magnet sticking a note to the fridge or felt the power of two repelling
magnets? Back in the 1820s, a man by the name of Hans Oersted noticed his compass read strangely
every time he switched on a current in a wire. Eventually it was discovered that a moving electron (such
as the current in a wire) creates a magnetic field perpendicular to the direction of electron movement, as
shown in Figure 2.39.
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FIGURE 2.39
Magnetic field caused by current in a wire.

This field is identical to the field surrounding a permanent magnet. In fact, if you coil the wire
like what’s shown in Figure 2.40, the magnetic field lines align and reinforce each other, making it even
more like a permanent magnet.

FIGURE 2.40
Coils change direction of field and reinforce.

Electromagnets, as they are called, are pretty cool since they can be switched on and off, unlike
permanent magnets. Another important fact is that not only does a current moving through a wire create
a magnetic field, but the opposite is also true. A changing magnetic field can create or induce a current
in a wire. A coil of wire is known as an inductor for this reason. Energy is stored in an inductor as a
magnetic field. It is like a rubber band that is stretched as you apply current. When the current is shut off
it snaps back, and energy is given up as the magnetic field collapses (it is changing as it goes away).
This collapse induces a current in the wire. Consider the circuit shown in Figure 2.41.

Switch Closed

Magnetic
Field Builds

FIGURE 2.41
Building a magnetic field resists current change.

When the switch is closed, current flows and a magnetic field is created. It is the creation of the
magnetic field (stretching the rubber band, so to speak) that causes the inductor to “resist” the change in
current, as we learned it does earlier. The flip side of that also happens. If we open the switch, the
change in the field as it collapses would like to keep the current flowing in the inductor—see Figure
2.42.

If there is no place for this current to go, the voltage across the inductor will increase
instantaneously and then dissipate as the induced current drops off with the drop of the magnetic field.



Take a look at the graph shown in Figure 2.43 of the current and voltage changing in this inductor
circuit as the switch opens and closes.
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FIGURE 2.42
Collapsing magnetic field generates a current.

Current

Voltage

T

FIGURE 2.43
Voltage and current changes as an inductor is switched in and out of circuit.

Induction is also the fundamental principle that a transformer uses. The magnetic field—as it is
created on one side of the transformer as is shown in Figure 2.44— induces a current on the other side
of the transformer. When the field reduces, and it switches direction, a corresponding current is induced
at the output.

The ratio of turns on each side of the transformer controls the ratio of voltage from input to
output. A 10:1 ratio will take 120 V on one side and create 12 V on the other. Note also that though
voltage goes down, current goes up, making a transformer kind of like a gear train or lever in the
mechanical world. Power into it is the same as power out of it (minus losses, of course). Voltage times
current in equals voltage times current out. This is akin to the rule that force times distance on one side
of a lever equals force times distance on the other side.

—— R
—
Induced
IAC Current
— —

Transformer

FIGURE 2.44
A transformer uses changing current on the input to induce current on the output.



The fundamental component of a transformer is an inductor. An inductor is simply a coil of wire,
as we learned earlier. The number of turns of wire controls the concentration of the magnetic field. The
core of the inductor also has the effect of concentrating the field. The material in the core can become
saturated, meaning that it cannot concentrate the field any more tightly than it has.

The important things to remember are that current creates a magnetic field, and a changing
magnetic field creates a current. The changing field can be externally applied from a moving magnet,
the input side of a transformer, or from the collapse of the field just created by the current. Current and
magnetic fields are closely connected.

(«Electric Power System Basics» Steven W. Blume)
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THE ELECTRIC MOTOR

In an electric motor an electric current and magnetic field produce a turning movement. This can
drive all sorts of machines, from wrist-watches to trains. The motor shown in Fig. 1 is for a washing
machine. It is a universal motor, which can run on direct current or alternating current.

An electric current running through a wire produces a magnetic field around the wire. If an
electric current flows around a loop of wire with a bar of iron through it, the iron becomes magnetized.
It is called an electromagnet; one end becomes a north pole and the other a south pole, depending on
which way the current is flowing around the loop.

Field windings

Armature
(fits inside field
windings)

Motor frame

(transfers rotation
from the motor to
the machine it is
Bearings Brush driving)

Fig. 1

If you put two magnets close together, like poles - for example, two north poles - repel each
other, and unlike poles attract each other.



In a simple electric motor, like the one shown in Fig. 2, a piece of iron with loops of wire round
it, called an armature, is placed between the north and south poles of a stationary magnet, known as the
field magnet. When electricity flows around the armature wire, the iron becomes an electromagnet.

Field magnet
Loop of wire

Commutator

-

Armature (] Brushes

Fig.2

The attraction and repulsion between the poles of this armature magnet and the poles of the field
magnet make the armature turn. As a result, its north pole is close to the south pole of the field magnet.
Then the current is reversed so the north pole of the armature magnet becomes the south pole. Once
again, the attraction and repulsion between it and the field magnet make it turn. The armature continues
turning as long as the direction of the current, and therefore its magnetic poles, keeps being reversed.

To reverse the direction of the current, the ends of the armature wire are connected to different
halves of a split ring called a commutator. Current flows to and from the commutator through small
carbon blocks called brushes. As the armature turns, first one half of the commutator comes into contact
with the brush delivering the current, and then the other, so the direction of the current keeps being
reversed.

(Source: Adapted from “Inside out: Electric Motor”, Education Guardian)
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THE WASHING MACHINE

Many items found in the home contain control systems. The washing machine is one of the most
complex.
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Fig.1Cross- section through a washing machine

The control system of a modern washing machine has to take into account several different
factors. These are door position, water level, water temperature, wash and spin times, and drum speeds.
Most of them are decided when you select which washing program to use.

Fig. 3 shows a block diagram of a washing machine control system. You can see that this is quite a
complex closed loop system using feedback to keep a check on water level, water temperature, and
drum speeds.
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Fig.3



The control unit is the heart of the system. It receives and sends out signals which control all the
activities of the machine. It is also capable of diagnosing faults which may occur, stopping the program,
and informing the service engineer what is wrong. It is a small, dedicated computer which, like other
computers, uses the language of logic.

Door position

The machine will not start any program unless the door is fully closed and locked. When the
door is closed, it completes an electrical circuit which heats up a heat-sensitive pellet. This expands as it
gets hot, pushing a mechanical lock into place and closing a switch. The switch signals the control unit
that the door is closed and locked. Only when it has received this signal will the control unit start the
wash program.

Water level

When a wash program first starts it has to open the valves which allow the water in. There are
usually two of these valves, one for hot water and one for cold. Each must be controlled separately
depending on the water temperature needed for that program. The valves are solenoid operated, i.e. they
are opened and closed electrically.

The rising water level is checked by the water level sensor. This is a pressure sensor. The
pressure of the air in the plastic tube rises as it is compressed by the rising water. The pressure sensor
keeps the control unit informed as to the pressure reached and the control unit uses the information to
decide when to close the water inlet valves.

Water temperature

The temperature sensor, a type of thermometer which fits inside the washer drum, measures the
water temperature and signals it to the control unit. The control unit compares it with the temperature
needed for the program being used. If the water temperature is too low, the control unit will switch on
the heater. The temperature sensor continues to check the temperature and keep the control unit
informed. Once the correct temperature is reached, the control unit switches off the heater and moves on
to the next stage of the program.

Clock

The control unit includes a memory which tells it how long each stage of a program should last.
The times may be different for each program. The electronic clock built into the control unit keeps the
memory of the control unit informed so that each stage of each program is timed correctly.

Drum speed

During the washing and spinning cycles of the program, the drum has to spin at various speeds.
Most machines use three different speeds: 53 rpm for washing; 83 rpm for distributing the load before
spinning; 100 rpm for spinning.

The control unit signals the motor to produce these speeds. The motor starts up slowly, then
gradually increases speed. The speed sensor, a tachogenerator, keeps the control unit informed as to the
speed that has been reached. The control unit uses the information to control the power to the motor and
so controls the speed of the drum at all times.

(Source: P. Fowler and M. Horsley, 'Control systems in the home', CDT: Technology)
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