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1 Ile/u 1 3aauu y4eOHOM AMCHUTTHHBI

Kypc «ITpodeccroHanbHbli aHITMACKUN S3bIK» MIO HampasiaeHuio noarorosku 13.03.02
«OeKTposHepreTmKa u 3JIEKTPOTEXHUKAY, HaIpaBJIEHHOCTb (mpodniib)
«DJIeKTPOOOOPYAOBaHNE U aBTOMAaTHKa CyJOB», CTABUT CBOEH 1ie/ibi0 00ydeHue JUCLUTIIMHE B
chepe nipodeccroHabHON iesiTeTbHOCTH.

BnaneHre MHOCTPAHHBIM SI3bIKOM IO3BOJIUT BBIMTYCKHMKY MO ITAHHOMY HAaIlpaBIeHUIO
MOJTOTOBKM OCYIIECTBJIATh NMPO(eCcCHOHANBbHYIO IesITeIbHOCTh B objacTax U  cdepax:
o6pa3oBaHys ¥ HayKM (Hay4HbIe MCCIEJOBAHMS), CTPOUTENBCTBA U SKUAMITHO-KOMMYHAJIBHOT'O
X03sicTBa  (IIPOEKTMPOBaHME ¥  IKCIUTyaTalusi OOBEKTOB  SHEpreTuku), TpaHCIIoOpTa
(TpoeKTMpPOBaHMe M OKCIUTyaTalysl 3JIeKTPOTEXHUYECKOTO OOOpYNOBAHMS 3JIEKTPUIECKOTO
TpaHCIOpTa), OoObIua, IMepepaboTKa, TPAHCHIOPTUPOBKA HedTM U rasa (9KCILTyaTalus
ra30TpPaHCIOPTHOTO OOOPYZOBaHMS M ra3opaclpesie/MTe bHbIX CTAHLMI), 3JeKTPOIHepreTuKa
(97eKTpodHepreTnka M 3IeKTPOTEXHMKA); aTOMHAsl IMPOMBIIIEHHOCTh (TIPOEKTMpPOBaHMEe U
9KCIUTyaTaly OOBEKTOB 3JIEKTPOIHEPTeTUKY; TEeXHUYECKOTO OOCITYy>KMBAaHMSI M PEMOHTa
3JIEKTPOMEXaHNYEeCKOr0 000pYAOBaHMS); METATypruyeckoe IPOU3BOIACTBO (9KCILTyaTalus
3JIEKTPOTEXHNUECKOTO OBGOPYIOBaHMS); CKBO3HbIE BUIbI IPOGECCHOHATBHON NesTeTbHOCTH B
IIPOMBILLIZIEHHOCTY  (TIPOM3BOJCTBO BOJIOKOHHO-ONTMYECKMX Kabesell; IPOEKTMpOBaHME U
9KCIUTyaTalysl 3JIEKTPOIHEPreTUYeCKUX CUCTEM, IIEKTPOTEXHUYECKMX KOMILJIEKCOB, CUCTEM
9JIeKTPOCHAOKeHMsI, aBTOMAaTU3aIM 1 MeXaHU3aluy IPOU3BOJICTBA).

3agaum AUCLUTIIVHBIL

- HayuyuTb OOydarolMxcsi BecTH Oecefibl Ha TPOGECCUOHATBHYI0 TeMaTHUKY, WCIO/b3Ys
ripodecCUOHATBHYIO JIEKCHKY;

- 7[aTh JIeKCUYeCKUd MHUHUMYM, HeOOXOAWMBIM /i1 COCTaB/IeHHSI [JOKYMEHTal[du TI0
nipodeccoHa/bHOM TeMaTHKe Ha aHT/IMCKOM SI3bIKe;

- OBJafieTb T'PaMMaTHUYeCKMMH HaBbIKaMM, 00eCreurBarolMMU KOMMYHUKALIMIO TIPU
MMUCbMEHHOM U YCTHOM OOIL[eHUH;

- HAyUHTb T10/Ib30BaThCs MHCTPYKLIUSAMH K 3/IEKTPOOOOPYZIOBAaHUIO HAa aHT/TMHCKOM SI3BIKE;

- 00yuYuTh TOBODEHHIO, [UA/TIOTMUECKOHM M MOHOJIOTHYECKOW peud C MCII0/Ib30BaHUEM
Haubosiee  yMOTPeOUTENbHBIX JIEKCUKO-TPAMMAaTUUECKUX CpPEeIICTB B KOMMYHUKAaTHUBHBIX
CUTYaLUsIX;

- 00yuuTb ayJMPOBaHUI0 — TPOCTYIINBAHKE TEKCTOB C IIe/Ibl0 PUMEHeHUs! T0/TyUeHHOU
“HGbOPMaLUH /11 CAMOCTOSITE/THHOTO BhICKA3bIBaHMS 110 TeMe (JTabopaTopHbIe YIIPayKHEHMs);

- MPUBUTH HaBBIKM YCTHOrO MpodeccrOHATBHOTO OOIleHMs Ha aHIJIMIICKOM SI3bIKE B
obbeMe Marepuana, MperyCMOTPEHHOTO IIPOrpaMMON, BeleHMSI OUCKYCCUMM C HeCKOJIBKMMU
napTHepamu;

- 00yuuTh Be/leHHI0 TTpodeCcCcroHa/IbEHOM KOPPeCITOHAeHIIUH.

B Kkypce obyueHus: matepuan mofobpaH M CUCTeMaTU3UPOBaH IO CTeNeHW HapacTaHUs
S3bIKOBBIX ~ TpyAHOcTe. [lpu  wW3yyeHWM  MaTepuana  COOJIIOAAeTCS  JIOTMYecKas
TMOC/IeZI0BaTe/IbHOCT: TEKCTOBBIM Marepuas, JIeKCUUeCKW MHUHMMYM, TIPSIMOM U 0OpaTHBIN
repeBO/l B CUCTeMe YTIpaKHeHUM, 3aKperjieHue JIeKCUKU B [IMaJIoTMUecKo ¥ MOHOJIOTMUeCKOU
peun.

B pe3ynbTaTe u3yueHus JaHHOMW AUCIUTUIUHBI 00yyarouwjutics 00/1ceH 3Hamb:

- aKTHUBHYIO JIEKCUKY 110 M3yUYaeMbIM TeMaM;

- KaK BeCTy Oece/y, CIO/b3Ysl HAKOTIUTE/TLHBIN JIeKCHYeCKUI MaTepuat;

- OCHOBHbIE TPaMMaTHUeCKue sIB/IeHUs], XapaKTepHble /17151 Tpo(eCcCUOHaTbHOW peuw;

- TIpaBuUJIa MOCTPOEHUsI TIPe/IJIOKeHUH U Ppa3 Ha aHTJIUICKOM SI3bIKe.

OO6yuarowjuiics 00/1CeH yMmemb:

- B 00/1aCTH ay/IMPOBAHUS:

- BOCIIDUHMMATh Ha CyX U MIOHUMAaTh OCHOBHOE CO/iep>KaHue MpodeCcCroHaNbHBIX TeKCTOB
no crenuanbHocTU: «The Profession of Electrician» («IIpodeccuss Snektpuka»), «Electric




Circuit» («Jnektpuueckasd Llemb»), «Ship’s Power Plants and Networks» («CynoBbie
OnekTpocTadiyu U CeTw») U [p., a TaKXKe BBIJeNATh 3HAUMMYH0/3arpaiiiBaeMyto HHGOpMaI[HIO;

- B 00/1aCTH UTEHMS:

- TIOHUMAaTb OCHOBHOE COZiep>KaHHe WH(POPMALIMOHHBIX OYK/I€TOB, MHCTPYKIIMH, YKa3aHUH,
TIPOCTIEKTOB, OPUTMHAJIBHBIX aHTJTMMCKUX TOCOOMIA;

- ompefeNisATh 3HAUKMMYyO/3arpaliviBaeMyl0 HWH(QOPMAIMI0 W3 TEKCTOB CIPaBOYHO-
HMH(OPMaLIMOHHOTO XapaKTepa.

- B 00J1aCTV TOBOPEHHUS:

- BECTH/TIO/I/IEP>KUBaTh [TUA/IOT-Paccripoc 00 YBUIEHHOM, TIPOUYMTAaHHOM, JUA/or — 0OMeH
MHEHHSIMHY, JIaJIOT-UHTEPBbIO/COOeceioBaHIe npu yCTpaHeHUUn HeroJsa/ioK
3/1eKTPO00OOPY/J0BaHusI, COO/TIO/Iast HOPMBI PEUEBOTO STHKETA;

- 3a/IaBaTh BOTIPOCHI M OTBEUATh Ha HUX, BbICKa3biBasi CBOe MHeHHe, TIPOCch0y, OTBeuaTh Ha
npe/iyio’KeHue cobeceHUKa;

- fmenaTh CoOOIleHWe YW BBICTPAWBaTh MOHOJIOT-OIMCAHWE, MOHOJIOT-TIOBECTBOBaHUE U
MOHOJIOT-PacCyK/IeHHe.

- B 0b;1acTy mcbMa:

- Tpd  HeoOXOAMMOCTM  TMUCBMEHHO  COCTaBlsTh  BEJAOMOCTH Ha  PEMOHT
3/1eKTpPO000pPY/[0BaHMS;

- BECTH 3aMUCh OCHOBHBIX MBIC/IEH M (PAaKTOB 10 M3yuaeMoM rpobieMaTrKe.

B pe3ysibTaTe 00yueHus: 00yuarowjutics 00/1%ceH 06/1adeib HAGbIKAMU::

- aKTHBHOTO BJIa/IeHUsT SI3bIKOBBIM MaTepHa/IOM TI0 CTeliuaTbHOCTH;

- CBSI3aHHOW JMa/JIOTMueCcKOi peuu 1o npogecCUoHanbHOM TeMaTHKe;

- MmicbMa (cocTaB/ieHUs] pPEMOHTHOM BeZIOMOCTHU U T.[.);

- ayaupoBaHus (TTOHMMaHWe [AUaoruYecKod M MOHOJIOTMUeCKOW peud B Tpefesax
M3yUeHHOI0 MaTepuasa);

- YCTHOTO TpOdeCcCHOHaTbHOTO OOIIEHUST Ha AHIVIMICKOM sI3bIKe B OObeMe marepuara,
MPeayCMOTPEHHOTO ITPOrPAMMOM, BeJIEHUST AVICKYCCUYM C HECKOJIBKMMY TTapTHEPaMU;

- YTeHUs U TepeBo/ia TeKCTOB 110 MpodecCcuoHanbHON TeMaTHKe.

2 TpeboBaHus K pe3y/ibTaTaM 0CBOeHUS JUCLIUIIMHBI

B pesy/braTe 0CBOeHUs JaHHOW AUCLMIVIMHBI ()OPMUPYeTCs C/lefiyrollasi yHUBepcabHast
KoMnemeHyusi — CIOCOOHOCTb OCYILeCTB/IATh [IeJIOBYH0 KOMMYHUKAlMI0 B YCTHOU U
MMCbMEeHHOU JopmMax Ha rocyAapCcTBeHHOM si3bike Poccuiickoii @ezepaliui 1 UHOCTPAHHOM(bIX)
s3bike(ax) (YK-4).

[T1aHMpyeMble pe3yIbTaThl 00yUYeHus: IPU U3yUeHHUH JUCLIMIIMHbI, COOTHECEeHHbIe C
I/IaHUPYEMBIMH pe3yJ/ibTaTaMH 0CBOEHHs1 00pa30BaTe/IbHOM MPOrpaMMbI, TIPe/ICTaB/IeHbI B
Tabsurie 1.

Tabmwuia 1 — [TnaHupyemblie pe3y/ibTaThl 00yUeHHs TIPY U3YUeHUH AUCIIUTUINHBI, COOTHECEHHBIE
C MJIAHUPYEMbIMH pe3yJ/IbTaTaMUi 0CBOeHUsT 00pa30BaTe/IbHON TIPOTrPAMMBI

Kop IInanupyemsie Kop n IInaHupyemMbIiu Kop
KOMIIeTeHI|UH | pe3y/IbTaThbl HauMeHOBaHHUe pe3y/ibTaTt nokKasa-
0CBOEHMSA HH/UKaTopa o0yueHus Mo TeJsA
oOpa3oBaTe/IbHON | OCTIDKEHHSA AMCIUIIHE 0CBOEHHA
NMporpaMmsbI npodeccroHaNb-
HOM KOMIIeTeHI[UH
YK-4 CII0COOHOCTH NA-1yk.4: 3HaTh:
OCYILIeCTBJISITh 3Haer - aKTUBHYO
Ji () (0):3% 1) TUTEpPaTYPHYIO nipodeccroHanbhyo | 3(YK-4)1
KOMMYHUKAI[AIO B dopmy TepMuHoioruo 1o | 3(YK-4)2
ycTHOM M rocynapcrBenHoros3 | 13Y4aeMbIM TeMam;
MTHCbMEHHOM BIKA, OCHOBBI yCTHO | ~ KK BECTA beceny
dbopmax Ha . | ¢ wucnonb3zoBanuem | 3(YK-4)3
" NYICbMEHHOM
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rocy/lapCTBeHHOM KOMMYHMKallMM  Ha | IPO(eCcCHoHanbHON
a3bIKe Poccuiickon MHOCTPAHHOM TEPMHHOJIOTUH;
denepariyu A3bIKe, - OCHOBHbIE
WHOCTPaHHOM(BIX) DYHKIMOHATbHbIE rpaMMaTHYecKue
A3bIKe(ax) CTVIII ponoro | AB/IEHN,
XapakTepHble IS
sI3pIka, TpebOBaHUS o
. | mMpodeccruoHanbHON
K RENOBO | poyy
KOMMYHMKaIl1N - CraHmapTHbIN
MOPCKOIA
pasroBopunk MO
B 00beMe
M3y4eHHbIX dpa3
I/II[-ZyK_4: YMmeThb:
VMmeeT BBIPa)KaTb | - BOCIIPMHMMATh Ha | Y(YK-4)1
cBOM MblIM  Ha | ¢IyX W TNOHHMMATh
rocygapcrseHHom, | OCHOBHOE
POMIHOM u | conmepkaHue
VHOCTPAHHOM SI3bIKE | ChCTOB Ha | Y(YK-4)2
ripodeccroHaMbHYHO
B CUTYaLUIX )
. TeMaTUKY;
AEIOBON - MOHUMATh
KOMMYHMKaIN OCHOBHO®
co/iep>KaHue Y(YK-4)3
MHGMOPMaLMOHHBIX
N/-3yx-4: OYK/IeTOB, Y(YK-4)4
Brageer HaBbIKaMM | HHCTPYKLIUH,
COCTaBJIEHUSI yKa3aHuH,
TEKCTOB Ha | TTIPOCIIEKTOB,
rocygapctseHHom 1 | OPUTMHAIBHBIX
POIHOM a3pIkax, | AHTIMUCKAX
uMeeT omprr | TOCOOHIL;
- BeCTHU u
mepeBofia TEKCTOB C
MO/I/IeP>KHUBATh
MHOCTPaHHOTO . | muarnor Ha
SI3bIka  Ha - POAHON, | nnoheccruoHanbHbIe
OTIBIT TOBOPEHMSI Ha | papp, npu
rOCynapCTBEHHOM M | HeoOXOAMMOCTH
VHOCTPaHHOM UCIIOJIb30BaTh
SI3bIKAX CraHgapTHbBIN
MOPCKOI
pasroBopunk MIMO
B obbeme
M3y4eHHbIX (pas;
- Jienartb
coo01eHye u
BBICTparBaTh
MOHOJIOT-0IKCaHue,
MOHOJIOT -
MOBECTBOBaHWE U
MOHOJIOT -
paccyx/ieHve Ha
rpocdeccuoHanbHbIe
TeMBI
Bnaaaern:
- HaBblKamu uteHus | B(YK-4)1




Y TIepeBO/ia TeKCTOB
1o
npocdeccruoHanbHoM | B(YK-4)2
TeMaTHKe.

- CBsI3aHHOM
JIaoruYecKon B(YK-4)3
peubio o
W3YUYeHHOM
npoeccuonansHoM | B(YK-4)4
TeMaTHKe;

- MOHOJIOTMY€eCKOH
peubl0 Ha ypOBHe
CaMOCTOSITEe/TbHO
MO/ITOTOB/IEHHOT O
BbICKAa3bIBaHUSI;

- HaBbIKaMU TMCbMa
(cocTaBneHus
TeKCTOB Ha
rpodeccuoHanbHbIe
TeMbI)

3 MecTo JUCHMIUIMHBI B CTPYKType 00pa3oBaTe/IbHON MPOrpaMMbl

YuebHas gucuuruivHa «IIpodheccroHanbHbIA aHTTTMACKUN S3bIK» SIBJISIETCS JUCLIATITMHOM
o0si3aTe/IbHOM 4YaCTH B CTPYKType oOpa3oBaTe/lbHOM IporpaMMbl  6akajaBpuata 11O
HampaB/ieHNWI0  MOATOTOBKU 13.03.02 «DJIEKTPOHEPTreTMKA UM 3JIEKTPOTEXHMKAY,
HaIPaBJIEHHOCTD (MTPOGMIIb) « DJIEKTPOOOOPYIOBaHME M aBTOMATUKA CYIOB».

4 CopeprxaHue AUCLUILIAHbI

4.1 TemamuuecKutl n1aH OUCYUNAUHbI
TemaTruecKuii T/1aH JUCIUTUIMHEI TTPe/iCTaB/ieH B Tabuiie 2.

Tabsurja 2 - TeMaTHueCKu 1y1aH AACLUATITAHbI

3aouHas opma o0yueHHs

Htor
Ko OBBI
Cam
HI1 RUHI1
0CTO
Bcer | ak poJb
fiTe
(] TH ®opMbI  TeKyIero 3HaHH
HaumeHoBaHHe TeM bHA "
yaco | an | KonrakTtHas a KOHTPOJISA 71
B pa | pab6ora m | o no
00 | BUgam ETa JACIY
Ta | y4eOHBIX HIUTH
3aHATHIA He




JI IIpa

e | Cem | KTH

K | MHA | YecK

I | ppl | He

" 3aHA

" THSA
Tema 1. The Profession
of Electrician tIrerine, niepesoz;

32 2 - - 2 30 | TekcTa;
(ITpodeccus 6 .
JeKTpUKa) ece/ia TI0 M3y4eHHOMN
TeMe;
P JIEKCUKO-

Tema 2. Electric Circuit 5o 6 ) ) 6 46 | rpammarieckue -
(Onektpuueckas Llenn) DAKHEHIS:
Tema 3. Ship’s Power ZO(IZ)TaBJIEHI/Ie’
Plants and Networks 6
(CyzoBbIe 59 6 | - ) 6 4G | /AMAIOTOB, CoodIIeH s
O/IeKTPOCTaHLIUU U fio Teme
Cetn)
3aueT C OLIeHKOH 8 - - - - - 8
Bcero uacoB 144 | 14 14 122 8

4.2 CodepxcaHue oucyunauHbl
Pa3zden 1

[IpakTrueckoe 3aHaTue 1

Tema 1. The Profession of an Electrician (ITpogeccusi Dnekrpuka)

Jlekcuka K Teme, ctp. 38 [1]. OObsicHeHHe TeMbI TI0 TeKCTy Ha cTp. 38 [1], UTeHue u repeBof,
BOTIPOCHO-OTBeTHasi pabora mo TekcTy c ormopoi Ha ymp. 1.1. Ha ctp. 40 [1]. Pabora B
nUHTaOHHOM MYJIbTUMETUMHOM KJlacce.

[TpakTHueckue 3aHsTHd 2, 3, 4

Tema 2. Electric Circuit (Dnektpuueckas Llerb)

Jlekcuka K Teme, cTp. 44-46 [2]. UteHue u mnepeBoj TekcTa Ha cTp. 44-46 [2], BompocHo-
oTBeTHasi paboTa IO TEeKCTy C OTMOpPOW Ha BOIPOCHI Ha CTP. 46-47 [2]. BrirosHeHWe JIEKCUKO-
rpaMMaTHyecKuX yIpa)KHeHWM Ha 3akperuieHhe Temsbl: ymp. 1.1.-1.5., ctp. 47-49 [2].
CocraBneHue coo011ieHusi TI0 TeMe C OMOpoi Ha W3yueHHbIN MaTepuart.

[IpakTrueckue 3ansatus 5, 6, 7

Tema 3. Ship’s Power Plants and Networks (CygoBsie DsekTpocTaHijuu u CeTn)

Jlekcuka kK Teme, cTp. 45-52 [1]. UteHue u mepeBOA TeKCTOB, cTp. 45-46, 47-48, 50 [1].
BomnpocHo-oTBeTHasi paboTa 1Mo TeKcTam ¢ oropoi Ha ymp. 1.6. (ctp. 47), 1.3. (cTp. 48-49), 1.5.
(ctp. 51-52) [1]. BrinosiHeHWe eKCUKO-TpaMMaTHUeCKUX YIIpaKHEHWH Ha 3aKperjieHHWe TeMbl:
ymop. 1.1.-1.3, 1.7 (ctp. 46-47); ynp. 1.1.-1.2,, 1.4.-1.6. (ctp. 48-49); ynp. 1.1.-1.3., 1.6. (cTp. 51-
52), [1]. CocTaBneHue cooOIieHNs TI0 TeMe C OMOPOii Ha U3y4YeHHbIM MaTepuall.

CPC:
I. BolyuuTts npogeccuoHaNbHBIN JIEKCHYeCKHH MUHUMYM 10 Temam 1-3;
II. IToAroTOBUTH COOOIeHU (JOK/IQ/bI) TI0 TEeMe:

1. Electric Circuit




5 YueOHo-MeTOfHUECKOE 00ecrieueHue /Ijisi CaMOCTOATe/IbHOI PadoThI 00yUaroImMXCcs
5.1 BHeayOoumopHas camocmosimesibHasi paboma

B 1uenoMm, BHeayAUTOpHasi caMoOCTOsiTesibHasi pabora oOydarolMxcsi TpU U3Y4YeHHWH Kypca
BK/ItOUaeT B ce0si ciefiyroliye BUibl paboT:

- mpopaboTKa (M3yueHre) MaTeprasioB 1ab0paTOPHBIX 3aHSATHM;

- yTeHHe U repepaboTKa peKOMeHJ0BaHHOW OCHOBHOM U [IOTIOTHUTETbHOM JIUTePaTyphl;

- TO/ITOTOBKA K /1ab0paTOPHBIM 3aHATHUSAM;

- MOMCK ¥ TipopaboTka MaTepuasioB U3 IHTepHeT-peCcypCoB, MepuoJudeckoi revarTu;

- BBITIOJIHEHHE IOMAIIIHUX 3alaHuii B (hOpMe TBOPUECKHX 3a/laHuM, T0K/Ia/lOB;

- TIOITOTOBKA K TEKYI[eMYy U UTOrOBOMY (TIPOMEXYTOUHasi aTTecTalusi) KOHTPOJII0 3HaHWM 10
JUCLIUTUINHE.

5.2 Konmpoab

KoHTtposib  ocBoenuss  aucuurimHbl  «IIpodecCUOHANbHBIM  AQHIVIMUCKUN  SI3BIK»
Mo/[pa3iensieTCsl Ha TeKYIIMHA KOHTPOJIb YCIIeBaeMOCTH M UTOTOBYHO aTTECTAIMI0 00yUaroIuXCst
(3aueT C O1[eHKOI).

TeKyIMi KOHTPO/b MO3BOJISIeT OLIEHWBATh CTENeHb BOCIPUATHUS yueOHOro MaTepuana u
TPOBOJIUTCA /11 OLEHKU pe3yJIbTaTOB HW3YyueHHUs pas3ze/ioB/TeM [JUCLMIUIMHBL. TeKyluii
KOHTPOJIb MPOBOJUTCSI KaK KOHTPOJ/Ib TeMaTUUYeCKUW (10 UTOraM M3yuyeHUsl OMpejie/IeHHbIX TeM
JMUCLIATIIMHBI) U PYOeXKHbIN (KOHTPOJIb ONpeZIe/IeHHOTO pa3sfiesia WM HEeCKOJbKUX pa3/iesioB,
nepe/i TeM, Kak MPUCTYTUTh K U3yUeHHUIO OUepeTHOM YacTH yueOHOro Matepuarna).

5.3 MMucbmeHHble 00K/1a0bl (NUCbMeHHbIe CO00uWeHUs)

[TucbMeHHBIN JOK/IaZ — 3TO COO0DILeHre Ha OTpe/ie/ieHHYIO TeMY B BH/le KPaTKOTO U3J/I0’KeHUs B
MMMCbMEHHOM BH/le COjlep)KaHUsi U pe3yJ/IbTaTOB WH/UBHUAYa/lbHONW yueOHO-HCC/Ie0BaTe/TbCKOU
JlesITeJTbHOCTH.

Od¢opmnenue ooknada

Hoknan pomkeH OBITH COOTBETCTBYHOLIMM oOpa3oMm odopmieH. OH MOXKeT ObITb HarmcaH
aKKypaTHbIM TTOYEpPKOM WM HareuaTaH C MOMOIIbI0 KOMITbIOTepa (Ha rmeyaTHOM MaiimHke). K
reyaTHOMY O(OPMJIEHUIO TPebsB/ISIOTCS CieyIolie TpeOoBaHMs:

1. Moknag no/mkeH ObITh HameuaTaH uepe3 1,5 uHTepBana; popmat tekcra: Word of Windows -
97/2000. ®opmar ctpanulbl: A4 (210 x 297 mm). Lpudrt: pasmep (kerib) — 14; tun — Times
New Roman.

2. [loknaz BBITIOMHSIETCS] HA OJHOM CTPAaHULIE JIUCTA.

3. IIpu HamMcaHWUU TEKCTa, COCTaB/IeHUst TabJuI] U TPaUKOB MCIT0/Ib30BaHKe MMOUepKUBaHUHN U
BbIZIeJIeHUI TeKCTa He JI0TyCKaeTCsl.

4. CTpaHUI[bI IOK/Ia/la HYMEPYHOTCS apabCKUMHU 1[UdpaMu ¥ BHU3Y ITOCepe/IvHe.

5. Kaxxpas ctpanmiia Jo/DkKHA UMeTh 110151 IIUPUHOU: BepxHee — 20 MM; HikHee — 20 MM; IpaBoe
-10 mwMm; neBoe — 30 MMm.

6. Hymeparysi cTpanuil Jo/bKHaA ObITh CKBO3HOM. [1epBoii cTpaHuLiel SIB/ISIeTCS TUTY/TBHBIHN JIUCT,
BTOpOH — cofiep>kaHre. Ha TUTY/IbHOM JIMCTe U COZlep>KaHU HOMep CTPaHULbl He CTaBUTCS.

7. C mpaBOM CTOPOHBI CTpaHWIBI HEOOXOJWMO OCTaBUTh IIIMPOKWE TI0Jis, Ha KOTOPBIX
rpero/aBaTe/ib MUIIeT CBOU 3aMeuaHusl.

Ilokaj, BBIMOMHEHHbI HEOpeXXHO WKW He TIOJIHOCThIO, BO3BpallaeTcs oOyudaroriemycsi 6e3
ripoBepku. PaboTa Hazi 3aMeUaHusIMU BBITIOJTHSETCS Ha JIMCTaX JAOK/a/a.

Hoknazn no/mkeH ObITh ToAMMcaH oOyuarolMMCsi C yKa3aHWeM [JaTbl BbIMOJiHeHWs. [okaz
C/laeTcsl TIpero/jaBaTesil0 Ha MPOBEPKY B YCTaHOBJ/IEHHbIE CPOKW U 3allIMIIIAeTCs [0 UTOTOBOTO
KOHTpOJISI 3HaHWUM T0 [uciuriMHe. [locsie TIpOBEpPKM M 3allMThl  [IOK/IaJ, BU3WUPYETCS
rperojaBaTesieM.

Tembl JOK/1a/10B:
1. Electric Circuit



2. Ship’s Power Plants and Networks

6 ®oHjJ OLEHOYHBIX CPEeJCTB /A MNPOMEKYTOYHOM aTTeCcTald O0YyYaroIlUuXCA [0
JUCIUILIHHE

@oH/, OLEHOUHBIX CPeJCTB AJIsi TIPOMEXKYTOUHOM aTTecTaly OOyYarolIyXcs 10 AWUCLUIIIAHE
«[TpodeccroHanbHBINA aHTTMUCKUN SI3bIK» TIPEZICTAaB/IeH B TIPUJIOKEHWH K paboueit mporpaMme
JVICLIMTTIHBI U BKJIFOYaeT B cebsi:

- OMuCcaHUe TOKas3aTejlell U KpUTepueB OLieHWBaHWSl KOMIIETeHLIMM Ha pas/MuHbIX 3Tanax ee
(hopMHpOBaHUs1, ONUCAHUS 11IKaJl OL{eHUBAHUSI;

- Marepuasbl, HeOOXOJMMBbIe [/l OL|eHKW 3HaHWM, YMeHUM, HaBbIKOB, XapaKTepU3YIOI1e 3Tarlbl
(hopMrpoBaHysl KOMIIETEHLIMH B IIPOLiecce 0CBOEHHs1 00pa3oBaTeIbHOM MPOrpaMMmBl;

- MeToJuYeCKWe MaTepuasbl, OINpeje/soliye TpoLleJypbl OLIeHUBaHWS 3HAHWUM, YMEeHWH,
HaBbIKOB, XapaKTepPU3YIOLUX 3Tarbl (HOPMUPOBAHHUS KOMITeTEeHLIUH.

Bonpocbkl HTOroBOro KOHTPOJIs1 3HaHUM MO JUCLUILIMHE (3aueT C o1jeHKoMH, Kypc I1I)

1. IlepeueHb TeM, BBIHOCUMBIX Ha TeKYIYI0 aTTeCTAL{MIO:
1. The Profession of an Electrician

2. Electric Circuit

3. Ship’s Power Plants and Networks

2. Boino/iHeHHe KOHTPOJ/IbHBIX 3afaHui. [Ipumeps! 3aianuii ipecrasieHsl B @OC.

7 OcHOBHas /MTEpaTypa
7.1 OcHogHas Aumepamypa

1. UsaHenko T.M. AHTIMICKHN s13bIK: YueOHoe mocobue. — ITeTponaBioBcK-KamuaTcKuii:
KamuarI'TV, 2017. — 121 c. — 35 3K3.

2. TionuHa E.B. Electrical Engineering: Yue6Hoe nmocobue M.: ®munTta: Hayka 2009. —
23 3K3.

7.2 JlonoaHumenbHas aumepamypa

3. ®@ypc O.A., KouapsH FO.I'. Aurnuiickuii si3bIK. COOpDHUK TEKCTOB U YIIpa)KHEHUM:
Yue6Hoe rocobue. — [TerponapnoBck-KamuaTckuii: Kamuat['TY, 2019. — 135¢. — 41 3K3.

4. Pybyosa H.A., I'oeuHa H.A. J1eNOBOM aHITIMUCKWN SI3BIK JJIS1 CY/IOBBIX MEXaHUKOB:
YuebHO-MeToMUeCKOe 1Tocobue. — M.: MzaatrensbctBo "Tpanc/Iut", 2012, — 128 c. — 40 3K3.

5. Kywy T.FO., BonogHuk M.C. OCHOBbI aHTJIMMCKOTO $i3bIKa [/l CYJOBBIX 3JIEKTPUKOB -
Mocksa: «<MI'ABT», 2000. — 205 c. — 30 3k3.

6. Penpunyesa H.M. «AHrmMACKUM $3bIK. MeToguueckue YyKasaHUsi K M3yUeHUIO
JUCLIUTUTUHBI 71S1 CTY/IEHTOB CIeLMaJbHOCTA «DKCILUTyaTalysi CyA0BOTO 31eKTPO0O0pYJ0BaHUS
U CpeACTB aBTOMAaTWKM» 3a0uHod (opmbl oOyueHus». — IletponaBnoBck-KamuaTckwid:
Kamuarl'TY, 2013.-31 c.

7. @ypc O.A., Ibsikosa H.II., Apxunoga B.I1. MOpCKOU MpPakTUUeCKUM aHTJIMACKUM SI3bIK:
COOpHUK TeKCTOB U yTPa)KHEHUH [Jisl CTy/JeHTOB CrieliaibHOCTel «TexHuueckasi 3KCIuTyaTanys
TPAHCITIOPTHOTO PaJuo000pyAOBaHUsI»  «DKCITyaTaljist Cy[0BOTO 3/71€KTPO0OOpYy/J0BaHUS U
CpefiCTB aBTOMaTUKW» «CyZ0BOXKAEeHNe» «DKCIUTyaTaljisl Cy[OBbIX 3HEePreTUYeCKUX yCTaHOBOK»
«TexHuka W (QU3MKa HU3KUX TeMIIepaTyp» OUYHOM U 3a0uHOW (GoOpMbI OOyueHMs. —
ITerponasnosck-Kamuarckui: Kamuatl'TY, 2013- 155c.

8. Crangaprabie ®passl MO ans Obmienust Ha Mope = IMO Standard Marine Commun-ication
Phrases. — 4-e u3g.. nepepab. — CI16.: 3A0 « [ THUNM®», 2015. — 400 c. (Cepus «Cyio-



B/IaZiesibllaM M KarmutaHam», Bbif. 9). (https://deckofficer.ru/titul/study/item/standartnye-frazy-
imo)

9.International Convention on Standards of Training, Certification and Watchkeeping for
Seafarers INCLUDING 2010 MANILA AMENDMENTS Consolidated edition, 2017
(MexxyHapoZiHasi KOHBEHL[UsI O TMOJTOTOBKe M JUIJIOMHPOBAHUM MOPSIKOB M HeCEHUM BaXThl)
(https://deckofficer.ru/titul/resolutions/item/imo-stcw-convention-and-stcw-code)

8 ITepeuenn pecypcoB HH(OPMAIHOHHO-TE/IEKOMMYHHKAIIMOHHOM ceTH «VIHTepHeT»

1. DnektpoHHO-OMO/MMOTeuHasi cucremMa «eLibrary: [DsektponHbiii pecypc]. Pexxum
nmoctyna: http://www.elibrary.ru

2. DneKTpoHHO-OuO/MMoTeuHass cuctema «JlaHb»: [DeKTpOHHBIM pecypc]. Pexxum
nocrtymna: http://e.lanbook.com/

3. OnekTtpoHHas 6ub/moTeka GrebennikOn: [DnekTpoHHBIN pecypc]. Pexxum pgoctyma:
http://grebennikon.ru/

9 MeToanuecKue yKa3aHus /1A 00y4YaroI[UXCA 10 0CBOEHHIO JUCHUTLTHHBI

Merto/vKa riperio/iaBaHusi JaHHOMW AUCLUMIIMHBI TIpe/rioaraeT IpoBe/ieHre MpakTHUeCKuX
(ceMUHApCKWX) 3aHATHM, TPYIIIOBLIX W WHUBUAYAJbHBIX KOHCYJIbTAl[UM TI0 OT/e/bHBIM
(Haubosee  C/IOKHBIM)  crielubUUecKUM  TipobjeMaM  AMCLUIUVIMHBL.  [IpesycMoTpeHa
caMocTosTe/IbHasE paboTa 00yYaroIMXCsl, a TaKXKe MPOXOXKAEeHHe aTTeCTalMOHHBIX UCTIBITAHUM
MIPOMEXKYTOUHOM aTTeCTaluu.

Llenpto TipoBefieHUsT /1aOOpPATOPHBIX 3aHATHU SIB/SETCS PA3BUTHE SI3bIKOBBIX HABBIKOB
00y4YaroIMXCsl, O/yYeHHBIX MU KaK B X0/le U3yUeHUs AUCLUTIIMHBI, TaK ¥ CAMOCTOSITE/TBHO.

BHeayuTopHas caMocTosiTesTbHast paboTa 00yuaroierocst mpy U3y4eHHUH Kypca BK/IIOUaeT
B ce0s BUpBI pabor, npefcraBieHHble B 11.5.1 JaHHON paboueii MporpaMmel.

OcCHOBHasl /I0JIsI CaMOCTOSITe/TbHOM pab0Thl 00YUarOIMXCsl IPUXOAUTCS Ha TIOATOTOBKY K
MPAaKTUYECKUM 3aHSITHSIM, TeMaTHKa KOTOPBIX ITOJIHOCTBIO OXBaThIBaeT CoOjep)KaHue Kypca.
CamocrosiTenlbHass paboTa MO TIOATOTOBKE K TIPAKTUYECKUM 3aHSATHSM 110 JUCLIATIIMHE
«[TpodeccroHanbHBI  AaHTIMACKWAN SI3bIK» TIPEATIoNaraeT ymMeHuWe paboTaTh C TIepPBUYHOMN
vH(opMarei.

10 KypcoBoii npoekTt (padora)
BhinosiHeHHe KypCOBOTo TPoeKTa (paboThl) He MPeyCMOTPEHO yueOHBIM T/IaHOM.

11 ITepeueHb MH(OpPMAIMOHHBIX TEXHO/JIOTWH, UCNO0/Ib3yeMbIX MPH OCYyLIeCTB/IEHUH
oOpa3oBaTe/IbHOr0 Iporecca IO JAHCHUIUIMHE, BK/IIOYas IepeyeHb MPOrpaMMHOIO
obecrieueHUs1 1 HH()OPMALMOHHO-CIIPABOYHBIX CHCTEM

11.1 ITepeuenb uHGOPMAYUOHHBIX MeEXHO/02Ull, UCNO/Ab3yeMbIX NPU OCyuwjecmeaeHuu
obpazoeamenbHO20 npoyecca

- 2/eKTPOHHBbIe 00Opa3oBaTe/ibHBbIE PECYpChl, Tpe/CTaB/eHHble B M. 8 maHHOW paboueit
MIpOrpamMMel;

- UWHTepPAaKTUBHOe OOIleHHe C O00ydYarolMMHUCA W KOHCY/IbTUPOBaHHWE TIOCPeJCTBOM
37IeKTPOHHOM TIOUTHI;

- pabora c obyuarormumucs B OMMOC ®I'BOY BO «Kamuatl TY ».

11.2 Ilepeuenb npozpammHOo20 obGecneueHusi, UCNO/Ab3yeMO20 NpU OCyujecme/aeHuu
obpazosamenbHO20 npoyecca
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[Tpy 0CBOEHMH AWCLIUTIIMHBI UCII0JIb3YeTCs TMLIEH3MOHHOEe TTPOrpaMMHOe obecrieueHue:

- onepaluoHHbIe crucTeMbl Astra Linux (M1 vHas onepaljioHHast CHCTeMa, BK/IIOUeHHasl B
peecTp oTeueCTBeHHOTO IIPOrPaMMHOT0 0becrieueHvst);

- KOMIIIeKT o(ucHbIX iporpamM P-7 Ocuc (B cocTaBe TEKCTOBOTO MPOLIECCOPa,
MIPOrpaMMbl pabOTHI € 37IeKTPOHHBIMH TabJTULIaMH, TIPOTPaMMHBIe Cpe/ICTBa
pelakTUPOBaHUS U JeMOHCTPALUU Npe3eHTalun);

- IIporpaMMa IIpPOBEepPKU TeKCTOB Ha Ipe/IMeT 3aMMCTBOBAaHUSA « AHTUILIAarHaT».

11.3 IlepeueHb uH(popMayuUOHHO-CNPABOUHBIX CUCMEM

- CIIpaBOYHO-TIpaBoBasi cucteMa KoHcynbTaHT-TITIOC http://www.consultant.ru/online
- CIIpaBOYHO-TIpaBoBasi cucTeMa I'apaHT http://www.garant.ru/online

12 Marepua/ibHO-TEXHHYECKOe o0ecrneueHHe JUCHUIUITHHBI

- QO TIpOBeZieHUs 1a0OpaTOPHBIX — 3aHATHH, TPYIMOBBIX W WHAWBHUIYaTbHBIX
KOHCY/IbTal[|H, TEKYI[ero KOHTPOJSI U MPOMEXKYTOUHOM arTecTtaluu yueOHast ayautopusi Ne 7-
212 c komrIuIeKToM yueOHOM Mebesiu Ha 13 MocalouHbIX MeCT;

- /IS CAMOCTOSATeIbHOW Pab0ThI 00yUaroIMXCs MPelyCMOTPEHbBI ayUTOPHU:

1) Ne 7-305, obopymoBaHHasi 5 pabouMMHU CTaHLUSAMHU C JOCTYTOM K ceTu «VHTepHeT»,
3/IEKTPOHHBIM ~ OMONMOTEKaM,  3/IEKTPOHHOH  WH(pOpPMaI[MOHHO-00pa3oBaTeNbHONM  Cpeje
opraHu3aliy, KOMIyieKToM yuebHoi Mebenu Ha 29 1ocajouHbIX MecTa;

2) Ne 7-517, obopyznoBaHHast 8 KOMITbIOTEPAMHM C JOCTYIIOM K ceTd «VIHTepHeT»,
3/IeKTPOHHBIM ~ OMONMOTeKaM,  3/IEKTPOHHOW  WH(OpMaI[MOHHO-00pa3oBaTenbHONM  Cpejie
opraHu3aliu, KoMIjieKToM yuebHoii Mebenu Ha 12 rocaZloUHbIX MECT;

3) Ne 3-411, obopyoBaHHasi KOMIIEKTOM yuebHO# Mebenu Ha 30 TT0CaJOUHBIX MECT;
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1. ITepeuenb KomnemeHyuii ¢ yka3aHuem 3manoe ux ¢popmupoeaHus e npoyecce
0ceoeHus1 06pazoeame/ibHOU NPOPaAMMbl

3aouHas opma o0yueHus

Cxema ¢opmupoBanusa Komnerennuii YK-4 B npornjecce ocBoeHusi 00pa3oBaTe/IbHOM
nporpamMmsbl 13.03.02 DjieKTpo3HepreTHKa M 3/IeKTPOTEXHUKA,

HAIpaB/JIeHHOCTH (MPouIb): JIeKTPo00opyA0BaHHE U ABTOMATHKA CY/I0BH

Kop
JUACLUTITAH
bl U3 YII

HanmenoBanue
JUCLIATITUHEI
(B cootBetcTBUH C YII)

1
KypC

2
KypC

3
KypC

4
KypC

5
KypC

YK-4 — cioco6eH oCyecTB/IATH Ae/IOBYI0 KOMMYHHKALHI0 B YCTHOH M MMCbMEHHO# opMax
Ha rocy/JapcTBeHHOM si3bike Poccuiickoii @eepaniuu U1 HHOCTPAaHHOM(bIX) si3bIKe(ax)

51.0.1.06 Pycckuii si3bIK U
Ky/JbTypa peuu 3auer
51.0.1.07 MHOCTpaHHBIN S3BIK JK3aMeH | JK3aMeH
ITpodeccroHambHbIN 3auert C
b1.0.1.08 aHTJIUNCKUN SI3bIK OLIeHKOH
MopCKoM aHTJIMHACKUMN 3auert c
b1.0.1.09 A3LIK OLIEHKO#
[TogroroBka K 3awmra
rnpoLeaype U 3aiuara BKP
B3.02 BBIITYCKHOU
KBaJTIM(PUKALIMOHHON
paboThI
2. Ilacnopm ¢poHOa oyeHOUHbBIX cpeocme
no ducyunaune «ITPO®ECCHOHA/IbHBIA AHT/TAUCKUHU S3BIK»
Ne KonTpo/mpyemsblie pa3jesl (TeMbI) Kop HaumeHoBaHMe
n/n AVCIUIUTUHBI KOHTPO/IUpPYeMOoit OLIECHOYHOr0 CPe/ACTBa
KOMIIeTeHI[UH
1 | The Profession of Electrician (ITpodeccus YK-4 rpaMMaThyUecKure 3a/jaHust
J/IeKTpUKA) 3 (YK-4)3; Y(YK-4)1;
Y(YK-4)2;
becega no Teme
Y(YK-4)3
Coo011jeHue 1o Teme
B(YK-4)1; B(YK-4)2
2 | Electric Circuit (JnekTpuueckas [lens) YK-4 rpaMmaThuecKue 3a/laHust
3 (YK-4)3; Y(YK-4)1;
Y(YK-4)2;
JMaIoTH




Y(YK-4)3; B(YK-4)1
YCTHBIe COOOIIIEeHUS 10
TeMe
B(YK-4)1; B(YK-4)2

3 | Ship’s Power Plants and Networks

(CyaoBbie JDiekTpocTanuuu u CeTn)

YK-4

rpamMmaTrhyecKue 3aflaHust
3 (YK-4)3; Y(YK-4)1;
Y(YK-4)2;
YCTHBIe COOOIIeHHs TI0
Teme
B(YK-4)1; B(YK-4)2

3. Onucanue nokazamesnei u Kpumepuee OueHueaHus KOMnemquuii HA pas/iuyHbIX
amanax ux (bopmupoeanuﬂ, onucaHue wkKa/a oyeHuedaHus, umozoeoe oueHusaHue

3.1 OnucaHue nokazamesel u Kpumepuee OyeHUBaHusi KoMnemeHyutl Ha pasAuyHbIX 3manax
ux chopmupoeaHus

Kop IInanupyemsbie KpuTepuu onjeHMBaHusl pe3y/IbTaTOB 00yYeHHUs
Komvmneren | pe3ynbTaTbl 00yueHUS 1 ’ 3 4 5
117071 10 AMCLUII/IMHE
3HaTh: Heyposn | Heygosn | Yposne | Jocrar | Beicokas
- rpaMMaTruuyeckue (op- | eTBOPUTE | €TBOPUTE | TBOPUT | OUHO OLleHKa
Mbl M  KOHCTPYKLMH, | JibHas JIbHas! e/lbHasg | BBICOKA | pe3y/bTaToB
JIeKCMKy B paMKax | OlleHKa OLleHKa | OLleHKa | 4 o0yueHwus1.
0603HaueHHOM TeMaTUKH | pe3ysbTa | pe3y/bTa | pe3ysbT | oneHKa | CdopmupoBa
TOB TOB aToB pe3ysbT | HHble
VK4 oOyueHn | oOyueHun | oOyueH | aTOB cUCTeMaTHuec
AL AL s, o0OyueH | Kue
criocobeH
OCVIIIECTRIT OtcyTrcTB | PparMeH | HemoJH | Us. rpe/CTaB/IeHN
sm):m ue TapHble | ble Omnpege | 1 0 MeTOZAX U
3HaHWM. | 3HaHUWSA. | [IPeJCT | JIeHHbIe | IpUeMax
[,eJI0BYIO s
[annbii aBjieHW | Mpoben | camMopa3BUTHS
KOMMYHHKa
EO B pe3syJbTa s 0 | bl B |,
H . T NIpeJiCT | 3HaHWs | caMopeanusa
YCTHOU U
yKasblBae aBJleHH | X Ly,
MIMCbMEHHO
o T Ha oM VICII0/Ib30BaH
1 popmax
Ha Hec(opM BOIIPOC usi
VIDOBaHH e. TBOPUYECKOT 0
rocy/iapcTB
OCTb NoTeHLIMana
€HHOM
IIOPOTr0BO
A3bIKe
. ro
Poccuiicko
i YPOBHS
Pe DL 3HaHWH.
" Acpar Ymetn: Heypnosn | Heynmosn | Ygosie | JJoctaTr | Bbicokas
MHOCTDany | ACTATBHO IIOHWMAThb | eTBOPUTE | €TBOPUTE | TBOPUT | OUHO OLleHKa
OM(HXP; TEKCThI (HayuHO- | /IbHast JIbHast ellbHasg | BbICOKA | pe3y/bTaToB
s13bIKe(ax) TeXHUUYeCKHe TEeKCThI 10 | OLleHKa OLleHKa | OLleHKa | 4 o0yueHwus1.
0003HaueHHOM pe3y/nbTa | pe3ysbTa | pe3ysbT | oneHka | CopmupoBa
TeMaTHKe), TOB TOB aToB pesysbT | HHOe YyMeHue
MOHKMMATb obOyuenn | oOyueHu | oOyueH | aTOB WICII0/1b30BaTh
3arpalyBaeMyo A1. A1. sl o0ydeH | MosyyeHHbIE
uHpopmauyo,  uckath | OtcyTcTB | @parmen | Hecuct | s 3HAHUSA
HY)KHYI0 MH(pOpMalLuio | ve TapHble | ematnu | Ompege
Ha BebcaiiTax YMEHHH. | yMeHHUs. | ecKoe JIeHHBbIe
JaHHbIN WCIIOMb | mpobet
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pe3yJbTa 30BaHU | bl B

T e yMEeHUU

yKa3biBae 3HaHUWM. | UCIIOJb

T Ha 30BaTh

Hecopm COOTB.

HMpOBaHH 3HaHUSL.

0CTh

TI0pPOroBO

ro

YPOBHS

YMEHHUU.
Bnapers: OL|eHKa Heyposn | Yposne | Jocrar | Beicokas
HaBbIKAMHU pe3y/bTa | €TBOPUTE | TBOPUT | OYHO OLleHKa
MHOJIOTMUeCKOon Y | TOB JbHas e/lbHasi | BbICOKA | pe3y/bTaToB
[Ma/loTUUuecKo  peud, | oOyueHM | OLlEHKAa | OLleHKa | 51 o0yueHusl.
CTPYKTYPHUPOBaHUs o1, pe3y/bTa | pe3y/bT | OLleHKa | YcreliHoe U
BbICKa3bIBaHHE OTCyTCTB | TOB aToB pe3ynbT | cUCTeMaThuec
(BBezieHME TeMBbI, | ve oOyueHu | oOyueH | aToB Koe
BbIp@)KeHUe MHEHUs], | HaBBIKOB. | 1. usi. B | oOyueH | mpuMeHeHHe
IoJuepKrUBaHue Hannbili | ®@parmeH | ueioM | usi. B | HaBBIKOB.
OCHOBHBIX MBICJIEH, | pe3y/bTa | TapHble | YCIIELlH | LieJioM
No/iBe/leHre UTOTOB) T HaBbIKW. | Oe, HO | yCIIellH

yKa3bIBae He oe, HO

T Ha CUCTEM | COZlepXK

HechopM aTuuec | aujee

MPOBaHH Koe orpefie

0CTh TIpUMeH | JieHHbIe

IIOPOT0BO eHue nipoben

ro HaBBIKO | bl

YPOBHS B. npuMeH

HaBBIKOB. eHUs

HaBBIKO
B.

3.2 OnucaHue wKan oyeHusaHus

q)OprI KOHTPOJIA

IIIkana oneHUBaHUA

YCTHBIH ONPOC

OuneHKa «OT/JIMYHO» / «3aUTEHO»: OTBEThl Ha TOCTaBJ/IeHHbIE BOIPOCHI
W3/1araloTcsi  4eTKO, JIOTWUYHO, TIOC/Te[oBaTelbHO W He TpeOyroT
JIOTIOJIHUTEJTbHBIX  TIOSICHEHUH, [IeMOHCTPUPYIOTCS TyOOKHe 3HaHWs,
CO0JTFO/IaI0TCSI HOPMBI JIUTEPATYPHOW peuH.

OneHKa «Xopomo» / «3auTeHo»: OTBEeTbl Ha IOCTaBJIeHHbIe BOIPOCHI
W3/IaraloTCsl  CHCTeMaTU3MpOBaHO W TOC/Ael0BaTeNbHO,  Marepuasn
W3/laraeTcss yBepeHHO, JIeMOHCTDUPYeTCsl yMeHHe  aHa/lu3UpoBaTh
MaTepuan, COO/IOJAIOTCS HOPMBI JIATEpaTypHON peud, OOyuarou[uiics
JIEMOHCTpPUPYeT X0POIIWi YPOBEeHb OCBOEHHSI MaTepuasa.

OneHKa «y/AOB/IETBOPUTE/IBHO» / «3aUTE€HO»:[JOMYCKAIOTCS HapyLIeHUs
B TI0C/Ie[J0BaTe/IbHOCTH W3J/I0’KEHUsSI OTBETOB Ha IOCTaBJIeHHbIE BOIPOCHI,
JIEMOHCTPUPYIOTCS  TIOBEPXHOCTHble  3HAaHWS  BOMpOCa, HMMEITCS
3aTpy/IHEeHUs C BbIBOZAMH, JOMYCKAIOTCSl HapyllleH!s] HOPM JINTepaTypPHOI
peuu.

OneHKa «HeyJOB/IETBOPUTE/JLHO» / «He 3auTeHO»: Marepual
u3faraeTcss  Herocsie[oBaTelbHO,  COMBUMBO, He  TIpe/CTaBjsieT
OIpe/ile/IeHHOM CHUCTeMbl 3HAHWM 10 JUCLIMIUIMHE, UMEHTCS 3aMeTHbIe
HapylleHusi HOPM JIMTePaTypHOW peud, o0Oyvaromuiics JomycKaeT
CylleCTBeHHble OIIMOKM B OTBeTax Ha BOIPOCHI, HE OPUEHTHUDYETCsl B
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TTOHSATUIHOM dIiriapdre.

noKsaj (coolieHue)

Kputepun oOneHKHM JOK/JIaja: HOBH3HA TeKCTa, CTeTleHb pPACKPBITHS
CYIL{HOCTH BOTIPOCa, COO/T0/ieHns: TpeOoBaHuUM K 0(OPMIIEHHUIO.

OLeHKa «OTJWYHO» — BBINOJIHEHbI BCce TpeOOBaHWS K HAIHCAHUIO
JOK/Iaza: obo3HaueHa mpobseMa 1 000CHOBaHa ee aKTyalbHOCTbh; C/e/aH
aHa/M3 PAa3/MUHBIX TOUEK 3DeHHss Ha pacCMaTpyUBaeMyro MpobieMy u
JIOTUYHO W3/I0)KeHa COOCTBeHHasi TO3UWIUs; CHOPMYJTUPOBAHBI BBIBOJIBI,
TeMa pacKpbiTa TMOJHOCTHIO, BbIIep)KaH 00beM; cobroieHbl TpeboBaHus K
BHeIlIHeMY 0()OpPMJIEHHUIO.

O1rleHKa «XOpOIIO» — OCHOBHBbIE TPeOOBaHHUS K /IOK/Ia/ly BBITIOJHEHBI, HO
TpY 3TOM JIOTYIIeHbl HeJouyeTbl. B 4aCcTHOCTH, MMEIOTCS HETOYHOCTH B
W3/I0’KeHUY MaTepuasa; OTCYTCTBYeT JIOTHUecKasl TI0C/ie/l0BaTeIbHOCTh B
CY)XX[eHUsIX; He BblJep)kaH 00BeM [0K/a/a; WMEIOTCS YIyIleHus B
ogopmIIeHHUH.

OLIeHKa «yAOBJIETBOPUTEIBHO» — UMEIOTCS CYIIeCTBEHHbIE OTCTYTIIEHUS
oT TpeGOBaHMI K HaNMCaHWIO AOK/Iaza. Hampumep: Tema ocBelljeHa JIUIb
YaCcTUYHO; [JOMYyIeHbl (akTHuecKde OIIMOKA B COJEp>KaHUH J[IOK/Iaja;
OTCYTCTBYIOT BBIBO/IbL.

OlleHKa «Hey/0B/IeTBOPUTE/IbHO» — TeMa /OK/IaJa He pPacKphbITa,
0OHapy’KMBaeTCs CyIeCTBEHHOe HellOHMMaHue TIpo0JieMbl WX JOK/Iaf He
TIpe/ICTaB/IeH BOBCE.

BbITNO/THEHH e
3a/laHUi B BHJe
CaMoOCTOATe/TbHOU
padoThI

st oLleHMBaHUSI pe3y/bTaTOB CAMOCHOsiMe/AbHOU pabombl BO3MOKHO
WCTI0/Ib30BaTh CJ/leflyIoliie KpUTePUH OLIeHUBaHMUS:

— TPaBWIBHOCTb BBINIOJIHEHHUSI 3a/laHNSI.

— Ha/uuue MNpaBU/IbHBIX OTBETOB BO BCEX MPOBepsieMbIX 3aJaHUsX

(AMJaKTHUYeCKUX eJUHUIIAX) CAMOCTOSATeTbHOU PaboThl,

OO1lee  KO/MMYeCTBO 3aflaHui  mpuHUMaeTcs 3a  100%, olleHka
BBICTAB/ISETCS MO 3HAUEHWIO COOTHOLLUEHUWSI TPaBUIbHO BBbIMOJHEHHBIX
3a/laHui K 0011[eMy KOJIM4eCTBY 3a/lJaHUM B TIPOLIeHTax.
O1eHka «0T/IMUHO» / «3auTeHo» - 85—100% npaBu/IbHO BbIITOJIHEHHBIX
3a/laHul;
Ounenka «xopomo» / «3autreHo» - 70-84% mnpaBWIbHO BBIOTHEHHBIX
3a/laHul;
OueHka «yAOBJ/IeTBOPUTE/NBHO» / «3auTeHO»- 55-69%  IpaBU/ILHO
BBITIOJTHEHHBIX 3a/laHUH ;
O1jeHKa «Hey/I0BJIETBOPUTE/JbHO» / «He 3auTeHo» - 54% u MeHee
TIPaBWIbLHO BBIITOJIHEHHBIX 3a8/JaHUM;

3auem C oyeHKoll

OneHKa «OT/JIMYHO» BBLICTABI/ISETCS, €C/IM OOYyYarolUHACS TIOKa3bIBaeT
BCECTOPOHHHME W TJyOOKHWe 3HaHWs TPOrPaMMHOIO MaTrepuasna, 3HaHUe
OCHOBHOW W [IOTIOJIHUTE/ILHOW JIMTEPATyphl; TOC/Ie/I0BaTe/TIbHO U UYETKO
OTBeYaeT HA BOMPOCH, YBEPEHHO OPUEHTHPYeTCS B TMPOOIEMHBIX
CUTyalUsX; [JIEMOHCTPUPYET CIOCOOHOCTh TPUMEHSTh TeOpeTHUeCKue
3HaHWS [/ aHajW3a TIPAaKTUUYeCKWX CHUTyallud, [Je/iaTh IIpaBU/IbHbIE
BBIBO/IbI, TIPOSIBJISIET TBOPUYECKHe CTIOCOOHOCTH B TMOHWUMAaHUH, WU3/I0KeHUH
¥ WCIO/Mb30BaHWUM TPOrPaMMHOT0 MaTepuasa; TOATBEP)KIAeT TI0JHOe
OCBOEHHe KOMIeTeHLWH, PeJlyCMOTPEeHHBIX TPOrpaMMOii.

OneHKa «XOpOLIO» BBICTAB/ISETCS, €CAM OO0YyJaroluiics TIOKa3bIBaeT
T0JTHOe 3HaHKWe TIPOTPAMMHOI0 MaTepHasia, OCHOBHOW U [IOTIOJIHUTeTbHOMN
JIUTEpATyphbl; aeT TIOJHbIe OTBEThI Ha TeOpeTHUeCKHe BOTPOCHI, I0MyCKasi
HEKOTOpble  HETOYHOCTH; TIPaBUIBHO  TIPUMeEHsieT  TeopeTHuecKue
TI0JIO)KEHUS K OLIeHKe MPaKTUUeCKUX CUTYaLWi; JeMOHCTPUPYeT XOPOIIni
yPOBeHb OCBOEHHUsI MaTepvaja U B LieJioM TIOJTBep/aeT OCBOeHHe
KOMITeTeHI[UH, TTpelyCMOTPeHHbBIX IMPOrPaMMOiA.

OneHKa «y/0B/I€TBOPUTE/IBHO» BBICTAB/ISETCS, €C/IH O0YyUarOL[UICS
MoKa3bIBaeT 3HaHUWE OCHOBHOTO MaTepHuasa B ob6beme, HeOOXOAUMOM JJisi
ripeicTosiiei nmpodeccroHaNbHOM AesTeIbHOCTU; TIPYU OTBETe Ha BOMPOCHI
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He [IomycCKaeT TpyObIX OIMMOOK, HO WCIBITbIBAET 3aTPYAHEHUs B
1oC/IeJ0BaTe/TIbHOCTU UX W3/I0KeHHUs; He B TIOJTHOM Mepe ZieMOHCTPUpYeT
CMOCOOHOCTh ~ TIPUMEHSITh ~ TEOpPeTHUeCKWe  3HaHWsS  [Is  aHa/iu3a
MPAaKTUYECKUX CUTYal[ii, T[IO/ATBEP)KIAET OCBOEHHE KOMITeTeHIIUH,
MpeyCMOTPEHHBIX POrPaMMOM Ha MUHUMAJTbHO IOITYCTUMOM YPOBHE.

OneHKa «Hey/JA0B/JIeTBOPUTE/IbHO» BbLICTAB/ISIETCS, €C/M O00YyJaroIuics
UMeeT CyIleCTBeHHble Tpo0esibl B 3HAaHUAX OCHOBHOTO yueOHOro
MaTepuasia 10  pa3fiely; He  Choco0eH — apryMeHTHpOBaHO U
TOC/IeZIOBaTe/IbHO €ro M3/araTh, AOMyCKaeT TpyOble OMIMOKMA B OTBeTax,
HerpaBU/IbHO OTBeYaeT Ha 3a/laBaeMble TIperiojiaBaTesieM BOIPOCHI WA
3aTPyJHSIEeTCS C OTBETOM; He TMOATBEP)KAAaeT OCBOEHWe KOMITEeTEeHIIHH,

MpeIyCMOTPEHHBIX TPOrPAMMOM.

3.3. Mmoeoeoe oyeHusaHue obyuarowe2ocs no oucyuniuHe «IIpoheccuoHanbHbili
aHenulickull A3bIK»

[nsi oLleHKM KauecTBa MOATOTOBKM CTYJ€HTa IO AWCLIUIUVIMHE B LIeJIOM COCTaBJ/IsIeTCS
DEUTHUHT — WHTerpajbHasi OIleHKa pe3y/JbTaTOB BCEX BUOB JIeATEJbHOCTH 00y4Yarolerocs,
OCYILIeCTBJIIEMBIX B IIPOL[ECCe ee U3YUYeHNUs.

[TpomekyTouHasi arTecTalusi s OOydaromMxcs 10 3a04HOM (opme o00yueHust
MIPOBO/IUTCS TI0 UTOTaM W3YYeHUs AUCIIUTUIMHBI BO BPEMsI CECCHU, B COOTBETCTBUU C PabOuMM
yueOHBIM TIJTAHOM 10 HaTlpaBJIeHUO TIO/ITOTOBKK — B (hOpMe 3aueTa C OLIEHKOM.

[pernosiaBaTesib Ha TIEPBOM 3aHSTHM 3HAKOMHUT OOYUaroIUXCsl TPYIIIbI C MPOrPaMMOi
yueOHOUM AUCIUIUIMHBL, B TOM YHC/Ie C TIOpPSKOM ompezeneHus KosuuectBa 3E, rpadukom,
(hopMamMu U poLielypoii TIPOX0XKAEeHUs TeKYI[ero KOHTPOJIS, a TakK)Ke MPUMepHbIMU BOTIPOCaMH
[ TIOATOTOBKM K WTOTOBOMY KOHTDO/IO 3HaHUM TI0 [JUCLUIUIMHE (TIPOMEXYTOUHOM
aTTecTaluu).

[TpoMexxyTouHasi aTTecTalys — 5TO QopMa KOHTPOJISI TeOpeTUUeCKUX 3HaHUM,
TOJTyUeHHBbIX CTYZIEHTOM B TIpoLiecce U3y4eHHs BCel yueOHOM JUCLIMTIIMHBI WA ee 4YacTd, U
yMeHUs] UX TIPUMEHSATb B MpaKTU4YeCKou JesiTebHOCTU. OH JO/DKeH YUYMUTHIBaTh BBIMOJHEHME
CTYZIleHTOM BCeX BHU/OB pabOT, TpeAyCMOTPEeHHBIX IPOrpaMMOM [JUCLUIUIMHBI, B TOM UHUC/Ie

CdAMOCTOATE/IbHYIO pa60Ty, dKTHMBHOCTDb Hd 3aHATHUAX.
IToka3aTeny, KPHUTEPHUH OLI€EHKHN C(I)OPMI/IPOBEIHHOCTI/I KOMIIeTeHILIMH, IIKa/ld OLleHHUBAHHA
pe3y/1bTaTOB OCBOEHUSA KOMHETEHL[I/Iﬁ 10 YPOBHSIM OCBO€HHSA IpejCTaB/IEHBI B Ta6n1/1ue.

IITkana
OLIeHUBaH
YpoBennb Kpurepun IToka3arenu | KpUTepuu OLleHKH | Us
OCBOEHHS OCBOEHHUS ¢¢opMHPOBAaHHOCTH KOMIIETeHI[UH (TpapuiHo
HHas
OIleHKA)
KomnemeHyuu Cojep>kaHle Kypca OCBOEHO TIOJTHOCThIO, 0Oe3
chopMUPOBAHD. rpo6esioB HeobXoMble MpaKTHUeCKHe HaBBIKU
IeMoHcTpUpyeTcsi | paboThbl C OCBOEHHBIM MaTepUaoM | . o 4 o o
TpoaBHHyT BLICOKHUH YPOBEHb C(I)OpMI/IpOBileI, BCE Mpe/lyCMOTPeHHbIe | o
i CaMOCTOSITEJILHOCT | MPOrpaMMoii  oOyueHusi  yueOHBbIe  3aflaHUS «OTIIHMHO
u, BBICOKAs! | BBITIOJIHEHBI, KAUECTBO WX BBITIOJTHEHHUST OI[eHEHO
a/IarI TUBHOCTh Ha  «OTIMYHO».O6yuaeMblii  /eMOHCTpHpYeT |
TIPaKTHUEeCKOT0 CIOCOOHOCTH K MOJTHOM CaMOCTOSITeTbHOCTH
HaBbIKA
KomnemeHyuu Cogep>kaHre Kypca OCBOEHO TIOJTHOCTBIO, 0Oe3
Cc(hOpMUPOBAHDL. npo06esioB HeoOXOAUMBIe TPAKTUUECKHE HaBBIKU 61.-75
5 o HemoHcTpupyetcsi | paboTbl C OCBOEHHBIM MaTepuaIom
a30BbI " 6annos /
JIOCTaTOYHBIH copmMupoBaHbI HeJ/[0CTaTOuHO, BCE «XOpOmO»
yPOBEHb NpelyCMOTPeHHbIe ~ MpOrpaMMol  OOydeHus
CaMOCTOSITEJILHOCT | yueOHble  3a/laHUs  BBITIOJIHEHBI,  KaueCTBO
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IIIkana

OIleHMBaH
YpoBennb Kpurepun IToka3arenu " KpUTepuu OLIeHKHM | us
OCBOEHHUA OCBOEHHA ¢()opMHPOBAHHOCTH KOMIIeTeHLINH (Tpagunuo
HHas
OIIeHKA)
u YCTOMYMBOTO | BBIMIOJIHEHUSI HU OJHOTO M3 HUX HE OLeHEHO
MPaKTUYeCKOro MUHUMAalbHON  OLIEHKOW, HEeKOTOpble  BH/IbI
HaBbIKA 33/laHUN  BBIMIOJTHEHBI C  HeCyIlleCTBeHHbIMHU
onmbkamy. KauecTBO BBINOJHEHUS] 3aJjaHUM
OLIEHEHO IIPeHMYI|eCTBEHHO Ha «XOpPOLIO».
CriocobHOCTB oOyuatolierocs
MIPO/IEeMOHCTPUPOBATh CaMOCTOSITEeJIbHOE
NpUMEHEeHWe 3HAHUll, yMeHUll U HABbIKOE TIpU
BLITIOJTHEHUM  3aflaHU, aHAJOTUUHBIX  TeM,
KOTOpble TIpeJCTaB/sA/l  TperojaBaTesib MpU
MOTeHLMaTbHOM (POPMUPOBAHWK KOMITeTEHI[UH,
Mo/ATBepXKJaeT  Hamuuue  CcHOPMHUPOBAHHOMN
KOMITeTeHLUH.
CopepxaHre Kypca OCBOEHO YaCTUYHO, HO
npo0esibl He HOCST CYIIeCTBEHHOTO XapakTepa,
HeoOXO/IMMbIe TIPAKTUUECKHe HaBBIKA pabOThI €
OCBOEHHBIM  MaTepuajioM B OCHOBHOM
chopMHpPOBaHbI, OOJBIIIMHCTBO
Komnemenyuu o
NpelyCMOTPEHHBIX ~ TIPOTPAMMOM  0OyuJeHust
chopMUPOBAHD. »
yueOHBIX 3a/|aHWi BBITIOJHEHO, HeKoTopble M3 (4 6 - 6 0
JeMoHcTpupyercs o
o BBITIOJTHEHHBIX 33/laHMl, BO3MOXKHO, COJep’KaT | OasioB /
. | HeZOCTaTOUHBIN .

[ToporoBslii OBEHE ommmbku. KauecTBo  BBITIOJIHEHMSI  3a/laHUM | «y/IOBJIETB
yP OLIEHEeHO MpeUMYLeCTBEHHO Ha | OpUTe/JIbH
CaMOCTOSITEJIBHOCT o

«yIOBNETBOPUTE/NIbHO».  Ecmm oOyuaemblii | o»
U TPaKTUYeCcKoro
HABBIKA JIeMOHCTPUPYET CaMOCTOSITE/IbHOCTD B
NpUMeHeHU! 3HAHUll, yMeHUull U HABbIKO8 K
BBITTOJIHEHUIO 33JJaHUM B TIOJTHOM COOTBETCTBUU
c obpa3LoM, JaHHBIM TIperiofiaBaTesieM, CeyeT
CUMTaTh, YTO KOMIleTeHLUss CHOpMUPOBaHa, HO
ee YPOBEeHb HeJJOCTaTOYHO BBICOK.
Cogep>kaHre Kypca He OCBOEHO, HE0OXOJUMBIe
MpakTUUeCKre HaBbIKM He C(hOpPMHUPOBAHHI,
Komnemenyuu He
BBITIOJTHEHHBIE ~ 33/laHUsI  COZiep)KaT  rpyObie
c¢hopmuposaHbl
OIINOKH. HecriocobHOCTD obyuaemoro
CaMOCTOATeJIbHO MPOJEeMOHCTPUPOBaTh Hanuuue | MeHee 45
LeMoHCcTpUpyeTcs o .
S TCVTCTEIME Ly | 3HGHUU TIDU BBITIOJHEHUMH  3a/IAHHUH, KOTOpbIe GannoB /

Huzkuit b a};MEHTa Hoe ObLTH TIpeJCTaB/IeHbl TIPerofiaBaTesieM BMeCTe C | «Hey/J0BJIe
ngmqyle p o0pa3lioM WX  BBINIOJHEHUS, OTCYTCTBHE | TBOPUTE/Ib

CaMOCTOSITE/IbBHOCTU B TIPUMEHEHUU yMeHusl U | HO»
CaMOCTOSITE/IBHOCT

N U MPaKTUUECKOro
HaBBbIKd

HECTIOCOOHOCTh ~ CaMOCTOSITe/TbHO  TIPOSIBUTh
HABbIK TIOBTODEHHsI BBLITIOJTHEHUS 3aZlaHUS TI0
CTaHJAPTHOMY 00pas3ily CBUZETebCTBYIOT 00
OTCYTCTBUM C(hOPMHUPOBAHHOM KOMITeTEHITHH.

4.Tunoeble KOHMpO/bHble 3A0AHUsI UAU Mamepua/bl, HeoOXo0umble 0151 OYeHKU 3HAHUl,

YyMeHull,

HAaeblKoe U

(unu)

¢opmupogarus KomnemeHyuti

onsima OessmeabHOCMU,

Xapakmepusylwjux

manbl

4.1. BOHPOCbl ons YCMHO020 onpoca no memam npakmu4yeckux 3aHamutl
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Pa3pen 1.
Tema 1. «The Profession of Electrician»

In what places do electricians work?

What professional papers do electricians read?

What gadgets and facilities do electricians connect? Replace or add?
What specialized equipment do they use?

As part of what units do electricians work? In coordination with whom?
Why do electricians know and follow building codes and regulations?
Why do electricians mind the details in a wiring project?

Why should electricians have strong manual dexterity?

Why should electricians be flexible?

. How should they communicate with managers and members of construction teams?

Tema 2 "Electric Circuit"

. What is discussed in the text?

. What do we call an electric circuit?

. What kinds of circuit do you know?

. When is «a short» produced?

. What do we mean by the term «short circuit»?

. What does a short circuit often result from?

. What safety device is used when the current in the circuit is too great?
. What do we call a fuse?

. What does the term «closed circuit» mean?

. Why does the current flow when the circuit is closed?

. Does the current flow when the switch is in an «open» poosition?

OO0 OTUlh, WN -

Tema 3. "Ship’s Power Plants and Networks"

1. How are ship’s power plants classified?

2. What modes of control are used for ship’s power plants?

3. What do switchgears serve for? What do they ensure?

4. What are the principles of classification of switchgears?

5. How are switchgears classified according to their function?
6. What is the function of the main distribution board?

7. What is the difference between the main distribution board and the emergency
distribution board?

8. What current can switchgears run on?

9. What is the aim of the ship’s power network?

10. What are the power mains intended for?

11. How is the emergency lighting network supplied?

12. What does the light-current installations network include?



4.2. 3adaHus 015 camocmosimesibHOU paGombl

I'pymna: 253T6-390
Jucnuniuna: IIpodeccuonanbHbii anrmickui s3bik  Kypce: 111
dopmMa KOHTpOJIA: caMoCTosATeIbHasA padora

J171s1 BBITIOJTHEHMST CAMOCTOSITEJIbHOM PabOThI CTYAEHT OJIKEH 3HATh!

1. Jlekcuueckniin MMHMMYM, TIPWJIaraeMblil K JaHHOW CaMOCTOSITETbHOM pabore.

2. I'pammaTnueckyio Mojesib cTpagaTesbHoro sanora (Passive Voice) B rpymme
Simple, ¢ MOgaIbHBIMM T'JIATOJIAMMA.

I 3alIMTBI  CAaMOCTOSITEJIbHOM paboThl CTYAEHT J[AO/KEH YMETb OTBETUTb Ha
BOITPOCHI IO TEKCTY, 3HAaTh COMepykaHue TeKCTa, MePeBeCcTy IMPemJIOKeHUs] C PYCCKOTo Ha
aHTJIMMCKUI, 3HaThb 0bpasoBaHue Passive Voice u 3HaTh JIeKCUUECKMIE MUHUMYM.

Bapuanm N°1

3amanue N°1: [TpounTaiiTe 1 repeBeguTe TEKCT MMCbMEHHO.

STRUCTURE OF MATTER AND ELECTRICITY

To understand the electronic theory, it is necessary to have a clear understanding of
the structure of matter. Matter consists of very small molecules. These molecules are the
smallest physically divisible parts of matter. All molecules consist of atoms.

The atom is the most fundamental unit of all. The atom is still further divisible into
smaller kinds of particles. The main of these are neutrons, protons and electrons. Neurons
and protons are heaviest particles which make up the nucleus of the atom/ Neutrons have no
electrical charge, while the protons are charged positively.

Outside the nucleus and very far apart from it move planetary electrons, which are
negative particles of electricity. The atom as a whole is neutral since it contains an equal
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number of protons and electrons. Protons and electrons have a strong attraction for each
other. This attraction between the positive protons and negative electrons holds the atom
together. If one of the electrons leaves the atom, it becomes positively charged. The
displaced electron is called a “free” electron. The free electrons move and occupy vacant

sports in adjoining atoms.

to understand
structure
matter

divisible part

VOCABULARY

YTOOBI [IOHATH

CTpOeHMe, CTPYKTypa

MaTepus, BeleCTBoO

geimmas 4aCTuia

particle yacTuia

physically divisible busMUECKY IeVMBbIN

subdivide MO pa3aessTh

means CpeaCTBO

fundamental OCHOBHOM, 3/IeMEeHTapPHbIN
b

unit eIMHIIIA, YaCTUlia

kind BUTI

neutron HEMTPOH

heavy TSKEJIbIN

make up COCTaBJISITh

nucleus SIIPO

electrical charge

9JIEKTPUYUECKUIA 3apsif,

while TOTAa Kak
positive TTOJIOKUTEIbHbIN
outside 3a npejeaMu

planetary electrons

negative

11
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attractions TIPUTSDKEHME

leave IOKMOaTh

displaced electron TepeMeIleHHbIN 3JIeKTPOH
free electron CBOOO/IHBIN 3JIEKTPOH

move IBUTATbHCSI, TepeMelaTbCsl
occupy 3aHMMAaTh

vacant spots CBOOOIHBbIE MEeCTa

adjoining atoms CMeskHbIe (COceHMEe) aTOMbI

NOTES TO THE TEXT

have a clear understanding - UMETb SICHOE IPeACTaBIeHNe
the atom is still further divisible - aTOM U fajiee IeJIUTCS

very far apart from it - Ha OYeHb OOJIBIIIOM PAaCCTOSTHUU
as a whole - B IIeJIOM

3amanue N°2. [lepeBenuTe cjioBa U CJIOBOCOYETAHMS:

electronic theory; structure of matter; consist of; molecule; divisible parts; matter;
fundamental unit; divisible; kinds of particles; main particles; heaviest particles; neutron;
proton; electrical charge; kind; outside; as a whole; equal number; attraction; leave;
displaced electron; move; vacant spot; outside the nucleus and very far apart from it; contain
equal number of protons and electrons; hold the atom together; occupy vacant spots in
adjoining atoms; make up the nucleus of the atom; a strong attraction for each other.

3amanne N°3. IlepeBenyiTe cj10Ba 1 CJIOBOCOUYETAHMS:

MaTepusi (BellleCTBO); MOJIEKYJa; OCHOBHasl €IMHMIA; BUAbI YaCTUI] ; OCHOBHbIE
YaCTULbI, 9JIGKTPUYECKUIA 3apsi; HEWUTPOH; IIPOTOH; SJIEKTPOH; IOJIOKUTEIbHbIN;
OTPULIATEJIbHBIN; MPUTSIKEHME; MOKUIATh; IIepeMellleHHbI 3JIeKTPOH; CBOOOJHOE MeCTO;
IBUTAThCS; IBJISThCS OCHOBHOM eIVHUIIEN MaTepuy; IJIaHeTapHble 3JIeKTPOHbI BPaIllaloTCS;
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IeMUTbCs Ha Oojiee MeJIKMe YaCTUIIbI; COCTOSITb M3 MOJIEKYJI; caMble TsKeJible YaCTUIIbI;
YaCTUILIbl 3apsiyKeHHbIe TOJIOKUTENbHO; COMepykaTh OAMHAKOBOE KOJMUECTBO MPOTOHOB U
3JIEKTPOHOB; MMETD 3JIEKTPUYECKUI 3apsiI.

3aganmue N°4. OTBeTbTe Ha BOIIPOCHI:

1. What is the smallest physically divisible part of matter?
2. What do molecules consist of?

3. Is atom divisible into smaller particles?

4. What particles make up the nucleus of the atom?

5. What particles in the nucleus are charged positively?

6. Why is the atom neutral as a whole?

7. What holds the atom together?

8. In what case does the atom become positively charged?
9. What electron is called a free electron?

10. Do the free electrons move?

3amanne N25. ITepeBeauTe mpenjiosKeHMs Ha aHTJIMIACKIMIA.

1. BelllecTBO COCTOUT 13 MOJIEKYI.

2. Bce MOJ1eKyJIbI COCTOSIT U3 aTOMOB.

3. ATOM — OCHOBHas YaCTHMIla MaTEPUMN.

4. Atom genuTcs Ha 6oJiee MeJIK/ie YaCTUIIbI.

5. HeliTpoHbI 1 TPOTOHBI COCTABJIIOT SAPO aTOMa.
6. HeltTpoHbI He MMEIOT 3JIEKTPUUECKOro 3apsaaa.

7. ITpoTOHBI 3apsiyKeHbI MOJIOKUTETbHO.

Bapuanm N°2

13



3aganue N°1. [IpounTaiiTe u mepeBeauTe TEKCT MMCbMEHHO:

ELECTRIC CURRENT

Some substances contain many free electrons. These electrons can move freely
between the atoms from atom to atom. Such substances are called conductors of electricity.
Copper is one of the best conductors.

An insulator is a substance which contains no free electrons. Glass, paper, rubber are
the most common non-conductors.

Free electrons release electric energy which can do work. Electric energy can be
released from matter by chemical reaction (batteries), heat (thermocouples), electromagnetic
induction (generators), and friction (static generators).

In most cases an electric current is described as a flow of electrons along a conductor.
The force that causes electrons to move is called the potential difference or electromotive
force (e.m.f.). This force is measured in volts. Usually it is produced by batteries or electric
generators.

To make an electric current flow continuously two conditions are needed: an
electromotive force and an electric circuit. When electrons flow in one direction only, the
current is called a direct current (d.c.). When electrons flow first in one direction then in
another direction in a periodic manner, the current is called an alternating current (a.c.).

VOCABULARY
electric current 9JIEKTPUYUECKUI TOK
substance BeIlleCTBO
contain coziepskaTh
conductor MIPOBOIHUK
copper Me[lb
insulator U30JISITOP, ANIIEKTPUK
glass CTEKJIO
rubber pesuHa
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common
non-conductor
release

heat

thermocouple
induction

friction

describe

flow

cause

potential difference
electromotive force
make

continuously
electric circuit
direction

direct current

alternating current

OOBIUHbIN
HEITPOBOIHMK, IUIJIEKTPUK
0CBOBOXIATh

TEeIlIO

TepMoIiapa

VHIYKIS

TpeHue

OIMCHIBATH

[TIOTOK, TEUEHMEe; TeUb
3aCTaBJIAITh

Pa3sHOCTH MTOTEHIMAJIOB
9JIEKTPOABIKYILIAS CuIa
3[I.: 3aCTaBJIATh
HeIpephIBHO
9JIeKTpUUeCKas LIelb
HaIlpaBJieHe
ITOCTOSTHHbIN TOK

IepeMeHHbI TOK

3amanue N22. [lepeBenuTe cjioBa U CJIOBOCOYETAHMS:

conductor; insulator; substance; copper; glass; rubber; paper; release energy; heat;

friction; induction; electric current; electromotive force; battery; flow continuously; electric

circuit; direction; alternating current; direct current; contain no free electrons; cause

electrons to move; electromotive force is measured; two conditions are needed; current is
called; electromotive fore is produced; when electrons flow in one direction.

3amanue N°3. [lepeBenuTe cjioBa U CJIOBOCOUYETAHMS:
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BeIleCTBO; COMEpsKaTh;, IPOBONHUK; M3OJISITOP; pe3uHa; CTeKJ0; Oymara; Teruio;
TepMoIlapa; 3JIEeKTPOMAarHMTHAsT MHOYKLMS, TPeHMue, OIMCHhIBATh; 3JIeKTpUUecKas Iellb;
9JIEKTPUUECKUI TOK; TIOCTOSIHHBIM TOK; II€peMeHHbII TOK, pasHOCTh IIOTEHIMAJIOB;
colepykaTb CBOOOAHBIE 3JIEKTPOHBI; OCBOOOXKAATHCS TMOCPEICTBOM XMMMUECKON PeaKIvu;
3JIEKTPOMAarHUTHON MHOYKIUY M TPEHMSI; 3aCTaBJISITh 3JEKTPOHbI IBUTAThCS; IBUTATHCS
CBOOOAHO OT aToOMa K aTOMY; caMble JIyullliie TTPOBOIHMKN; HEITPOBOIHUKM 3JIEKTPUUECTBA;
MIPOTEKaHMe 3JIEKTPOHOB IO MPOBOJIHMKY; BEIECTBO; KOTOPOE HE COMIEpPsKUT CBOOOMHBIX
9JIEKTPOHOB.

3aganue N°4. IlepeBemute mpepnjokeHus, obpaijas BHMMaHue Ha CTpagaTesbHbIN
3aJior:

1. Such substances are called electric conductors.

2. Electric current is described as flow of electrons along a conductor.

3. The force that causes electrons to move is called electromotive force.

4. This force is measured in volts. It is produced by batteries or electric generators.

5. To make an electric current flow continuously two conditions are needed: an
electromotive force and an electric circuit.

3amanme N25. TlepeBenuTe mpeaiosKeHMsT Ha aHTJIMIACKUIA:

1. Hekoropble BeliecTBa comepskaT MHOTO CBOOOAHBIX 3JIEKTpOHOB. 2. Taxkwue
BEIl[eCTBA HA3bIBAIOTCS TMPOBOAHUKAMM 3JIEKTpUUecTBa. 3. M3omsgTop (AMIJIEKTPUK) -
BEIIECTBO, KOTOPOE HE COAEPKUT CBOOOAHbBIE 3eKTPOHBI. 4. CBOOOAHbBIE 3JIEKTPOHbI
OCBOOOKIAIOT ~ 3JIEKTPUUECKYIO  SHEepruio. 5. DJIeKTpuueckas SHEprusi  MOKeT
OCBOOOXKIATHCS TTOCPEACTBOM XUMMUUECKOM peakIiMu, 3JIEKTPOMArHUTHOW WHIOYKIUU U
TpeHusi. 6. DJIEKTPUUECKUM TOK — ITO IPOTEKaHMe 3JIEKTPOHOB IO MPOBOAHMKY. 7. Cua,
KOTOpasi 3aCTaBJ/IsIeT 3JIEKTPOHBI BUTATbCS HA3bIBAETCS PA3HOCTHIO TOTEHIMAIOB WJIN
37IeKTpoABIBKYyIei cuyton (3ac). 8. Korma a/eKTpoHbl TEKYT B OJHOM HAaIpaBJIE€HUM, TOK
Ha3bIBAeTCS TOCTOSSHHbIM. 9. Korpa sjeKTpoHbI TEeKYT CHavyasia B OJHOM HallpaBJIeHUM,
3aTeM B IPYTrOM HaIlpaBJeHUY EPUOINYECKM, TOK HAa3bIBAETCS TIepeMEeHHbBIM.

3aganue N%6. OTBeTbTe Ha BOIPOCHI:
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1. What do we call the substances which contain many free electrons?
2. What is an insulator?

3. What insulators do you know?

4. What is an electric current?

5. What current is called a direct current?

6. What current is called an alternating current?

7. What conditions are needed to make an electric current flow?

Bapuanm N°3

3aganue N°1. [IpounTaiiTe u mepeBeauTe TEKCT MMCbMEHHO:

RESISTANCE

When a conductor has different potentials at its ends, the free electrons of the
conductor flow from one end to the other. For a continuous flow the potential difference
must be maintained by some source of electricity such as a generator or battery. The
conductor and the electrical source form an electric circuit. For practical needs a load is
usually included into the circuit. You need to know three basic circuit properties to
understand radio theory. They are: resistance, inductance and capacitance.

In 1827 George Ohm, a German physicist, discovered a relationship between current,
electromotive force (voltage) and resistance. Ohm’s law is expressed by the equation

E
= —
R

(value of current equals electromotive force divided by resistance).

For instance, Ohm noticed that more current flows through a copper wire than through
an iron wire of the same size, and that more current flows through a thick wire than through
a thin wire of the same material. George Ohm discovered that some types of materials resist
the flow of current more than others. Resistance tends to reduce the amount of current that
is flowing through the circuit. The resistance of a conductor depends on the following
parameters: the type of material, its cross-section and length.

Ohm then connected a cell with a higher e.m.f. (voltage) to the same conductor and he
discovered that more current flowed into the circuit. In other words, resistance is a constant
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ratio of electromotive force to current in this conductor:
E \% s
R :7 or R :7 (which is the same)

George Ohm proved that only voltage and resistance affect the amount of current. In
most conductors the resistance is greater when they are hot and less when they are cold.

VOCABULARY
end KOHelI]
maintain MO IepPsKUBATh
source MCTOYHUK
electric circuit 3JIEKTpUYECKas Lellb
form 06pa3oBbIBATh
load Harpyska
include BKJIIOYATh
inductance UHIYKTUBHOCTD
capacitance €MKOCTb
physicist busuk
discover OTKPBITh, OOHAPYKUTh
relationship COOTHOIIIEHNE
express BbIpayKaTh
equation ypaBHeHMe
value BeJIMUMHA
notice 3aMevaThb
copper wire MeIHbI IIPOBO/T
iron wire >KeJIe3HbIN ITPOBOJ,
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thick

thin

amount
cross-section
length
connect

cell

ratio

prove

affect

for practical needs

you need to know

basic circuit properties
resistance tends to reduce

in other words

TOJICTBIN

TOHKUMI

KOJIN4eCTBO, BeJIMUMHA

IoriepevyHoe ceueHme

JIJIMHA

COeIVHIATDb

3JIEMEHT

OTHOIIIEeHNe

JOKa3bIBATb

BJIVSITH

NOTES TO THE TEXT

IJIST TPAKTUYECKUX HYK], (1ie1ein)
HY)KHO 3HaTb

OCHOBHbIE CBOJCTBA 1eNy
COTPOTHUBJIEHME CTPEMUTCSI YMEHBILMUTb. .

MHaye roBOps; APYTUMM CJIOBAMMU

3amanue N22. [TepeBenuTe cjioBa U CJIOBOCOYETAHMS:

resistance; electric circuit; electric source; potential difference; practical needs; load;

basic circuit properties; inductance; capacitance; relationship; equation; copper wire; iron

wire; cross-section; cell; amount of current; potential difference must be maintained; form

an electric circuit; relationship between current, electromotive force and resistance; more

current flow through a copper wire; less current flow through a thin wire; resist the flow of

current.

3amanue N®3. [lepeBenure cjioBa U CJIOBOCOYETAHMS:

3JIeKTpUYecKast 1leMb; Pa3sHOCTb MMOTEHIMAJIOB; COMPOTUBJIEHME; OCHOBHbIE CBOVICTBA
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LIeNN; eMKOCTb; MHIYKTUBHOCTh; OTKPbIBATh; B3aMIMOCBSI3b; YIIpaBJIEHE; MEIHbINI IIPOBO/I;
TIoTIepevyHoe CeveHMe; KOJIMUYECTBO TOKA; MOKAa3bIBaTb; BJIMSATH; YMeEHbIIATb KOJIMUYECTBO
TOKAa; BJMSTb Ha KOJMYECTBO TOKA; 3aBMCETb OT MaTepuajia, e€ro CeueHus U [JIMHBI;
MOAJep>KUBaTh  Pa3sHOCTb  IMOTEHUMAJIOB  MCTOUHMKOM  3JIEKTPUYECTBA;  pPa3sHOCTb
MMOTEHIIMAIOB AOJDKHA MOIIePsKUBATLCS; BhIpaskaTb YpaBHEHMEM.

3amanue N°4. [TepeBenure npenyioskeHMs Ha aHTJIMIICKIIA:

1. TIpoBOAHMK M MCTOYHMK 3JIEKTPUYECTBA OOPA3YyIOT 3JIEKTPUUECKYIO Ilemnb. 2. B
9JIEKTPUYECKYIO 1Ielb OOBIYHO BKJIIOYAeTCs Harpyska. 3. OCHOBHBIMM CBOMCTBAMM II€IU
SIBJISIIOTCSI COTIPOTUBJIEHNE , UHIYKTUBHOCTb ¥ €MKOCTb. 4. ['eopr OM 06GHApYsKuJ1 (OTKPHLI)
B3aMMOCBSI3b MEXIY TOKOM, 3JIeKTPOABVOKYILE CUMJIOM UM CONpPOTMBJIEHMEM. 5.
CorpoTuBIieHNE CTPEMUTCS YMEHBIIIUTH KOJMYECTBO TOKA, KOTOPbIN MPOTEKAeT uepes3 Mellb.
6. B GObIIMHCTBE MPOBOJHUKOB COMTPOTUBJIEHME OOJIbIIIE , KOT/Ia OHU TOpSIUME U MEHbIIIE,
Korjga oHu XosmonHble. 7. CompoTuB/eHMe MPOBOJHMKA 3aBUCUT TaKKe OT MaTepuasa, ero
CeueHMUsl U IJINHBI.

3amanne N25. OTBeTbTe Ha BOIIPOCHI:

1. What forms an electric circuit? 2. What are the three basic circuit properties? 3.
When did George Ohm discover a relationship between current, electromotive force and
resistance? 4. What parameters does the resistance of a conductor depend on? 5. What does
resistance tend to do? 6. In what cases is the resistance of a conductor greater?

Bapuanm N°4

3amanue N°1. [IpounTtaiite u mepeBeauTe MUCHMEHHO TEKCT:

INDUCTANCE

Resistance opposes the flow of current while inductance opposes any change in
current flow.

A magnetic field surrounds every current-carrying wire. In case of-direct current the
flow of electrons is constant. However, alternating current always changes magnitude and
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direction. The moving field cuts the conductor and sets up a voltage in the conductor.

As the field falls or increases the lines of force cut the conductor and induce a voltage
in it. This voltage ca uses current to continue to flow in the same direction as before,
though the applied voltage is changed.

A German scientist named Lenz found that the voltage induced in a conductor
opposes the applied voltage, or e.m.f. This opposition is called counter e.m.f. or self-
inductance. The symbol of self-inductance is L. Self-inductance has a unit of measurement
called the henry, named after the American physicist Joseph Henry. The faster the rate of
change of current, the greater the voltage that is induced in the conductor.

VOCABULARY
oppose MIPOTUBOMEICTBOBATD
while TOrAa Kak
current flow MpoTeKkaHyue ToKa
magnetic field MarHMTHOE I10JIe
surround OKPY>KaTb
constant ITOCTOSIHHBIA
however OIHAaKO
magnitude BeJIMUMHA
direction HaIpaBJIeHNE
cut the conductor repecekaTb MPOBOAHMUK HaBOAUTh, CO3JAE
HaInpspKeHue
set up a voltage 370 KOrga
as 30.: CIlajaTh
fall CWJIOBbIE JIMHUU
lines of force 3aCTaBJISATh
cause MPUJIOKEHHOE HaIpssKeHue
applied voltage HaXOOUTb, OOHAPYKUBATh
find (found, found) MHAYIMPOBATh, HABOIUTh
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induce MIPOTUBOJIEKTPOABICKYILIASL CUJIa

counter e.m.f. cobCcTBeHHas VMHIYKTUBHO!
CaMOMHIYKTUBHOCTh

self-inductance CaMOMHIYKTUBHOCTh

unit of measurement eIVHUIIA 3MEepPEHMS

NOTES TO THE TEXT

current-carrying wire MIPOBO/I, IO KOTOPOMY IMPOTEKAET TOK
in case of pu

named of 10 IMEHU

the faster...(the greater) yeM ObICTpee... (TeM OoJIbliie)

3amanue N°2. [lepeBenuTe cjioBa U CJIOBOCOYETAHMS:

oppose; flow of current; direct current; alternating current; magnetic field; moving
field; cut the conductor; set up a voltage; induce a voltage; applied voltage; self-inductance;
unit of measurement; rate of change; magnetic field surrounds the wire; change magnitude
and direction; oppose the applied voltage; lines of force cut the conductor; the faster....the
greater.

3amanue N23. [lepeBenute cjIoBa U CJIOBOCOUYETAHMS:

MHIYKTUBHOCTD; MPOTUBOMEIICTBOBATD; MPOTEKaHME TOKA; BEJIMYMHA; HAIpaBJIEHMUE;
MOCTOSIHHBIVI ~TOK; II€PEMEHHBbIN TOK; CWIOBblE JIMHMM; I[iepeceKkaThb IPOBOAHMUK;
MHIYIMPOBATh HaIMpsDKeHMEe; CAMOMHIYKTUBHOCTD; MTPUJIOKEHHOE HAMpsiKeHMe; MarHUTHOE
Mojie  YMEHbBIIIAeTCS WM YBEJMUMBAETCS; MHAYUMPOBATH HAIpPSKEHME B IPOBOJHMUKE;
OKa3bIBaTh IMPOTUBOMENCTBME JIIOOOMY W3MEHEHMIO IIPOTeKaHMs TOKa; HampsKeHue
MHAYIVPOBAaHHOE B MPOBOJHMKE; 0003HAUEHMSI CAMOMHIYKTUBHOCTH!.

3aganue N°4. BcraBbTe B MPONyCKY MOAXONSAIINE CI0OBA:
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1. Inductance opposes any change in... 2. Alternating current always changes... 3.
Moving magnetic field... the conductor and sets up a ...in the conductor. 4. The voltage
induced in a conductor... the applied voltage, or e.m.f. 5. This opposition is called... 6. The
faster the rate of change of current, the greater... that is induced in the conductor.

3amanne N25. IlepeBenuTe mpemjiosKeHMsT Ha aHTJIMIACKIAIA:

1. MaruuTHoOe 10Jjie OKpY’>KaeT KaKIblii MMPOBOIHMK, IO KOTOPOMY ITPOTEKAET TOK. 2.
[TepemeHHBIN TOK BCerga M3MeHsIeT BeJIMUMHY M HampasjeHue. 3. Korga mepemMeHHbIN TOK
M3MeHSIeT BeJIMUMHY M HallpaBjeHue, MarHMTHOE T0JIe YMEHbILAeTCsS WIM YBeJIMUMBAETCS.
4. ITpu atom (in this case) cMIOBbIE JIMHMUM TIEPECEKAIOT MPOBOAHMUK M MHAYIMPYIOT B HEM
Hanpspkenue. 5. HampsbkeHue, WMHIYIMPOBAaHHOE B IPOBOJHMKE, IPOTUMBOMENCTBYET
MPWIOKEHHOMY HaIpsDKeHuio. 6. OTO IIPOTMBONEMCTBME HA3bIBAETCS COOCTBEHHON
MHIYKTUBHOCTbIO (CaMOMHAYKTMBHOCTBIO). 7. CaMOMHIYKTUMBHOCTb IPOTUBOMAENCTBYET
JI000MY M3MEHEHMIO ITPOTEKaHMS TOKa.

3amanue N%6. OTBeTbTe Ha BOIPOCHI:

1. What surrounds every current-carrying wire?
2. What kind of current always changes magnitude and direction?
3. Does a magnetic field change in this case?

4. What is the result of this change?

Bapuanm N°5

3aganue N°1. [IpounTaiiTe u mepeBeauTe MMCbMEHHO TEKCT:

CAPACITANCE

The third basic property of an electric circuit is capacitance. Capacitance is the
property which makes it possible to store electricity by use of two conductors which are
insulated from each other and have a potential difference between them. Capacitance is also
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the property of a circuit which opposes any change of voltage in a circuit.

A simple capacitor has two plates and an insulator of air called dielectric. The
capacitance of a simple capacitor is determined by the following factors: 1) the area of
plates; 2) the distance between the plates; 3) the dielectric material.

Capacitance is directly proportional to the plate area: as the area of the plates
increases, the capacitance increases. Capacitance is inversely proportional to the distance
between the plates: as the distance between the plates increases the capacitance decreases.
The third factor or the dielectric material also affects capacitance.

There are many dielectric materials, such as air, mica, glass and others. Just as the unit
of measurement of resistance is the ohm, and the unit of inductance is the henry, the unit of
capacitance is called the farad. Very often the capacitance of a capacitor is measured in
microfarads.

VOCABULARY
capacitance €MKOCTh
store XPaHUTDb
insulate MU30JIMPOBATh
plate IJIACTYHA
area TUIOIIAAb
distance paccTrosiHue
directly proportional MPSIMO TTPONOPIIVIOHATbHBIN

inversely proportional

06paTHO MPOHOPLMOHAIBHbIN

affect BJIUATDH
air BO3yX
mica caoga

dielectric material

unit of measurement

IIM3JIEKTPUYECKUI MaTepual

eAVHNIIa U3SMEepEHNA

NOTES TO THE TEXT



which makes it possible KOTOpOe 1aeT BO3MOXXHOCTh
by use 3[1.: VICIIOJIb3YS; TTIOCPECTBOM

just as TOYHO TaK ke, KaKk

3amanue N° 2. [lepeBenute c/IoBa 1 CJIOBOCOUYETAHMS:

basic property; capacitance; store electricity; insulate; oppose; potential difference;
plate; area; dielectric; material; distance; directly proportional; inversely proportional;
affect; air; mica; unit of measurement; measure; dielectric material; the capacitance of a
simple capacitor is determined; as the area of the plates increases; affect capacitance.

3amanue N°3. [lepeBenuTe cjioBa U CJIOBOCOYETAHMS:

€MKOCTb; OCHOBHOE CBOJCTBO; XPaHUTh 3JEKTPUYECTBO; Pa3HOCTb ITOTEHIIVAJIOB;
MJIaCTUHA, paccTosiHME; TJIOLLAb; obpaTHO MTPOTIOPIIVIOHATbHBIN; MIPSIMO
MPOMOPIMOHAIbHBIN; €OUWHUILIA WM3MEPEeHUs; BJMATb; CJIOAA; BO3AYX; OUIIEKTPUK;
MPOTMBOJENCTBOBATh; JBa IIPOBOJHMKA M30JMPOBAHHBIE JPYr OT [ApPYyra; €eMKOCTb
U3MepSIeTCsI; eCJIY PACCTOSIHME MEKIY TUIACTMHAMY YBEJIMUMBAETCS, EMKOCTb YMEHBIIIAETCST;
OHO M3 OCHOBHBIX CBOVICTB 3JIEKTPMYECKON IIeNN; UMETh Pa3HOCTb IMOTEHIMAJIOB MEXKAY
MIPOBOJHMKAMM; AVJIEKTPUUECKUI MaTepuasl BJIUSIET Ha EMKOCTb.

3amanue N%4. [NepeBenute npenyiosKeHus Ha aHTJIMICKIIA:

1. EMKOCTB- CBOVCTBO, KOTOPOE JAaeT BO3MOKHOCTb COXPAHSITh JIEKTPUUECTBO.

2. Ilpoctoin KoOHOeHcaTOop WMMeeT [Be IUIACTUHBI U M3OJSTOP, HAa3bIBA€MbIN
IuayieKTpukoM. 3. CyIecTByeT MHOTO AM3JIEKTPUKOB: BO3OYX, CJIIOAA, CTEKJIO U Op. 4.
EmMKoCTh mpoCTOro KOHAeHcaTopa 3aBMCUT OT IUJIONIAAM TUIACTUH, PACCTOSHUS MeXITy
IJIaCTUHAMM U IyU3JIeKTpuKa. 5. OueHb 4acTo eMKOCTb u3MepseTcs B Mukpodapamax.

3amanne N2 5. 3aroIHUTE MPOITYCKM COOTBETCTBYIOIIMMM CJIOBAMM:

1. Capacitance is the... which makes it possible to store electricity.
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2. Capacitance is the third basic property of an... 3. Capacitance also opposes any
change of... in circuit. 4. A sample capacitor has two... and an... 5. Air, mica and glass
are...

3aganue N° 6. OTBeThbTEe Ha BOIIPOCHI:

1. What is the third basic property of an electric circuit? 2. What kind of property is it?
3. What does a simple capacitor consist of? 4. What does the capacitance of a simple
capacitor depend on?

5. Memooduueckue mamepuabl, onpedessioujue npoyeoypbl OyeHUBAHUs1 3HAHULl, yMeHUll,
HA6blKko8 U (u1u) onbima Oesime/nbHOCMU, XApAKmMepusylOWUX 3manbl (opmupoeaHus
KomnemeHyutl

[MTo gucuunvHe «IIpodeccoHanbHbIN aHTJTMUCKUH SI3bIK» MPeAYyCMOTPEHbI Cefytoiiue (popmbl
KOHTPOJIS1 KaueCTBa MO/rOTOBKU:

— TeKylui (OCyllecTB/ieHMe KOHTPOJIS 3a BCEMU BHJAMU ayJUTOPHOW U BHeayJUTOPHOU
JlesiTeJTbHOCTU 00yuaroIlerocsi C Liefblo ToJiyueHUsi TIepBUYHOM WHGOpMalMKd O Xoje
YCBOEHUS OT/Ie/IbHBIX 3/IEMEHTOB CO/lepPyKaHUsl JUCLIUTIIUHEI);

— TIPOMEXYTOUHBIN (OLIeHHBAeTCsl YPOBEHb U KaueCTBO MOATOTOBKH 110 KOHKPETHBIM TeMaM
JIACLIATITAHBI).

— KOHTPOJIb CAMOCTOSITe/TbHOM PaboThl 00yJaroIerocs.

Pe3ynbTaThl TeKyllero W IPOMEXYTOYHOTO KOHTPOJSi KayeCTBa BBIMOJIHEHUS CTY/A€HTOM
3aTIaHUPOBAHHBIX BH/IOB [IeSITEILHOCTH [0 YCBOEHHIO YyueOHOW [IUCLUTUIMHBI SIBJISFOTCS
roKa3aresieM KauecTBa pabOThl OOydYaroliero 3a BpeMsi W3yueHWs JUCLUIUIMHBL VITOTOBBIN
KOHTPOJIb NPOBOJUTCS B (hopMe MPOMEXXYTOUHOM aTTecTaluu — A depeHL{MPOBaHHOIO 3aueTa
(3aueTa C O1[eHKOM).

Tekymuii KOHTpPOJIb  YyCIleBaeMOCTU TIpeJlyCMaTpuBaeT OLleHWBaHWe XOJAa OCBOEHUs
MUCLIATUIMHBI, TPOMEXYTOYHAsE aTTecTalysi OOydaromuxcsi — OlleHWBaHWE pe3y/IbTaToB
oOyueHWss 1O [JWCLMIUIAHE, B TOM UHCJe TIOCPEICTBOM WCIBITaHUS B (opme
b depeHIIMPOBaHHOIO 3aueTa (3aueTa C OLeHKOM).

OrneHrBaHWe 3HAHWM, YMEHWM W HaBBIKOB IO yueOHOW auciuruinHe «[IpodeccroHanbHbINA
AHTTIMACKUAN  S13BbIK» OCYIIECTBJISIETCS  TOCPeACTBOM  HCIIO/Ib30BaHUS  CJIEAYIOIIUX BUIOB
OLIeHOYHBIX CPe/ICTB:

— YCTHBbIE OMPOCHI;

—  BBITIOJTHEHHE CAMOCTOSITe/TbHON paboTh;

— BBINOJIHEHNe NPaKTUYeCKUX 3a/jaHuii;

— JIUCKYCCHHU TI0 BOTIPOCaM [ijist 00CYyKAeHus;

— [oKJag;

Omnpocsl
26



YCTHBIE OTIPOCHI POBOASTCS BO BPeMsI 3aHSITUM U TIPU NPOBe/IeHNH TIPOMEKYTOUHOTO0 KOHTPOJIS
3HaHWM M0 pasfiesiaM AUCLUIUIMHBL. Bompock! ompoca, MpoBOJWMOr0 BO BpeMsi MPaKTUYeCKUX
3aHATHH, He JOJDKHBI BBIXOJUTH 32 PAMKU OOBSIB/IEHHOMW [Jisl JAHHOTO 3aHSITHUSI TEMbL. Y CTHbIE
OTpOChl HeoOXOAMMO CTPOWTH Tak, 4TOOBI BOB/IEUb B TeMYy OOCYXAEHHsS MaKCHMabHOe
KOJINUeCTBO OOYYarolMXCsl B TPYIIe, MPOBOJUTH IMapasuiesid C y)Ke TPOWJEeHHBIM yueOHBIM
MaTepuasioM JlaHHOW JUCLIMIUIMHBI U CMeXHbIMU KypCaMH, HaXOJUTb YJauHble MPUMepbl U3
COBpEMEHHOW [1eMCTBUTE/ILHOCTH, YTO yBenuuuBaeT 3¢ (eKTUBHOCTb YCBOEHHs MaTepHvasa Ha
acconuauusix. OCHOBHbIe BOIIPOCHI /ISl YCTHOTO OMpoca 0BOJATCS [I0 CBeJleHUs CTY[eHTOB Ha
TpeAbIAyIeM 3aHATUH. VIHAUBHAYya/nbHbIE YCTHBIE O/HML-OMPOCHI (110 (hopMe «BOTIPOC-OTBET»)
M0 pasfesnaM [UCLUIUVIMHBI TIPOBOJATCS C LieJbl0  OMpefie/ieHHsl CTeleHd yCBOEeHUs
TeOpeTUUeCKOro MaTepuasa W TOHSTUMHOIO arrmapara [0 BCeMy pasjieny AUCLUIUIAHBIL.
[TpyMepHBIii TTepeyeHb BOTIPOCOB /IJIs1 MHIUBU/Iya/IbHOTO YCTHOTO OJIMI[-0TIpOCa Tpe/iCTaB/IeHbl B
paboueli IporpaMMe JUCIHUIIIMHBI U JOBOASTCS /10 CBe/IEHUsS CTYJeHTOB JI0 Hauasa Kypca. [Ipu
OLleHKe OMNpPOCOB aHalu3y TIOJJIE)KAT TOYHOCTh (OPMYJMPOBOK, CBSI3HOCTb H3JI0’KEHUS
MaTepHasia, 000CHOBaHHOCTh CY>KJ€HUM, OTI0pa Ha MeTO/InYeCcKre MaTepHaJIbL.
BbInosTHeHHe CaMOCTOATE/THHOM PadoThI
[MpoBoaUTCS B TeuyeHWe WU3yueHUs AUCLUIUIMHBL KaXJoMmy CTyAeHTy TIpe/joCTaB/iseTcs
OT/ie/IbHBIN BapUaHT CaMOCTOSITe/TbHOM paboThl. OLleHKa pe3y/IbTaTOB CaMOCTOSITe/TbHON paboThI
TPOM3BO/IUTCS TIpero/jaBaTesieM cCpasy Iocje ee HamucaHus. IIperosjaBaresib KOMMEHTHPYeT
MpaBWIbHOE U HeTlpaBU/IbHOE BBITTOTHEHHE 3a/JaHui.
Bbino/iHeHHe NPaKTHYeCKHUX 3afiaHUI
BbimosiHeHWe 3a/laHWl  OCYIeCTB/ISIETCS TI0 TIPe/JIO’KeHHBIM TperofaBaTesisiM — yC/I0BUSIM.
3aZiaHysl BBITIONHSAIOTCS WHAWBH/YalbHO, TIPM 3TOM He 3arpeljaeTcs O0O0Cy>KIeHWe Xoja
BBITIO/THEHUS 3a/IaHUsI U Pe3y/IbTaTOB 00yUaroIuMuCs.
JIucKyccuu mo Bonpocam Jjisi 00CyKAeHUs
Bompocs! s1st 00CyKeHus1 Tipe/icTaB/ieHbl B paboueli porpaMmme AACHUIUTAHBL. OOydaronuics
CaMOCTOSITeJIbHO TOTOBUTCS K 3aHSITHIO TI0 TIpe/yIOKeHHBIM BorpocaMm. OOydaronuiics MoXXeT
BOCIIO/TIb30BaTbCsl ~ PEKOMEHJyeMOW  JIMTepaTypoi,  CaMOCTOSATENbHO  MOA0OpaHHBIMU
HMCTOYHUKAaMU JIUTepaTyphbl, pecypcaMu ceTu VIHTepHeT.
3auer C OIeHKOoMH
[TpomexxyTouHass arrectaiusi To aAucuuriiHe «[IpodeccroHanbHbBIM aHTIMMCKUN  S3bIK»
3aBeplllaeT U3yueHHe Kypca U MPOXOAUT B BH/Jie 3aueTa C OL|eHKOW. 3aueT MPOBOJUTCS COTIaCHO
pacIMCaHUIO 3aueTHO-IK3aMeHal[MOHHOW Ceccru. 3aueT MOKeT ObITh BBICTAB/IEH ABTOMATUUYeCKH
Mo pe3y/ibTaTaM TeKyIlero M TPOMEeXYTOUHOTO KOHTPOJSi 3HAaHUM U JOCTHXKEHUH,
MPOZIEeMOHCTPUPOBAHHBIX 00yUarOIIUMCS Ha 3aHATUAX. PamMuium 00ydyaroIuxcs, TOMyUYUBILINX
3ayeT aBTOMaTHUeCKH, OOBSBISIOTCS B [ieHb TPOBeZieHMsl 3adyeTa /0 Hayaja MPOMEeKYTOUHOU
aTTecTalyu.
OrieHKa 3HaHUI 00y4Jarolerocst HOCUT KOMITJIEKCHBIM XapaKTep U OTipe/ie/isieTCs ero:

— OTBeTOM Ha 3aUeTHOM 3aHSITUH;

— OLIEHKOM CaMOCTOSITe/IbHOM paboThI (TI0/[TOTOBKA AOK/IaZa);

— OL|eHKaMH, T0/lyueHHbIMU OO0YyYarolMMHUCS TI0 WTOraM ayJUTOPHBIX 3aHSTHMH,

pellieHreM TeCTOBBIX 3a[JaHUM, OTIPOCOB U T.JI.

OcCHOBO# /7151 oTIpe/ie/ieHHsi OLIEHKH CJIY)KUT yYPOBEHb YCBOEHHsI OOyuaroI[UMUCSl MaTepuaia,
rpelyCMOTpeHHOro paboueil mporpamMmoil. B ciiyuae Hey/iOB/eTBOPUTE/ILHOTO pe3yJbTaTa
WCMbITaHWsS ~Ha3HavaeTcsi JleHb U Bpemsl TOBTOpPHOro (1Mo rpaduky JMKBUALUU
3afio/pKeHHocTel). [IpucyTCcTBHME TOCTOPOHHMX JIML B XOJie TPOBeJeHUs] aTTeCTalldOHHBIX
UCTIbITaHW Oe3 pa3peleHust peKTopa WK MpopeKTopa 1o yuebHoi pabore He Aomyckaercs (3a
WCK/TIOYeHHeM DPab0OTHUKOB YHUBEPCHTETa, BBIMOMHSIOUMX KOHTPOJMpYIomye (yHKIUK B
COOTBETCTBUHM CO CBOWMH [JO/DKHOCTHBIMU O00sI3aHHOCTSIMM). B ciydae OTCYTCTBHSI BeZyILero
riperiofiaBaTesisi aTTeCTal[MOHHbIE MCMbITAaHUSI TIPOBOJSTCS TIperofiaBaTesieM, Ha3HaueHHbIM
MMCbMEeHHBIM pacriopsbKeHHeM JieKaHa (pakysibTeTa.
WHBanuabl W /M@ C OrpaHUUYeHHbIMA BO3MOXKHOCTSIMM  3/I0POBbsl, [IOMYCKAlOTCSl Ha
aTTeCcTalMOHHbIE UCTIBITAHUS B COMTPOBOXK/IEHUN aCCUCTEHTOB-COMPOBOXK/IAOLIUX.
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Beenenue

[IpennaraemMoe y4eOHO-METOIWYECKOE MOCOOHME MpeaHA3HAYCHO [T
oOyyJaroumxcst  CTapIIux KYpCOB , YCBOMBIIMX  MpOrpamMmy
00111e00pa30BaTEILHOTO Kypca U MPOJAOIKAIIMINX U3yYEeHUE aH-TIUUCKOTO
s3bIka B By3e. Llenb mocoOust — MOABECTH yYalIUXCs K CaMOCTOSTEIIbHOMY
YTEHUI0 W  TMOHMMAaHUIO  HAyYHO-TEXHUYECKOW  JIUTEpaTyphl MO
CIIELMAIBHOCTH Ha aHTJIMICKOM SI3bIKE.

[Tocobue cocTOUT U3 CIEAYIOMMX pa3ieoB: 1) ypokH, colepikaiiue
y4eOHbIE TEKCThI C YMNPAKHEHHUSIMH, 2) TEKCThl JJIsI BHEAYIUTOPHOTO
YTEHUS, 3) CIOBaph.

TexcThl cOOpHUKA COCTABIIEHBI HA OCHOBE aHTJIMUCKUX M aMEPHUKaH-
CKMX UCTOYHHMKOB, HOCAT IMO3HABATEJIbLHBIN XapakTep.

[Tocobue conep uT NATHAALATH YPOKOB M COCTOUT U3 MPEATEKCTOBBIX
YIPaXXHEHUM, OCHOBHOI'O TEKCTa, JICKCUKO-TPAMMATHYECKUX U PEUYEBBIX
yIOpaXHEHNUW, MPEIHA3HAYCHHBIX ISl Pa3BUTUS HABBIKOB YCTHOM M IHUCH-
MeHHOU peudn. [Ipu cocTaBIE€HWHM TEKCTOB M YNPAXHEHUW aBTOP YJelsia
0co00€e BHUMAaHHE MOBTOPSIEMOCTH JIEKCHYECKUX U TPAMMATUYECKHUX SBJIE-
HUW U NPUJIEPKUBAIACH TPUHIMIIA IOCTEIEHHOIO HApACTaHUsI TPYAHOCTEA.

I'pamMmaTnueckuid MaTepual BKIIOYEH B MEPBbIE TPUHALATH YPOKOB,
MpuyYeM IpopadOTKe KaxIOM rpaMMaTHUYECKON TEMBI YIETsAETCSI HECKOIBKO
ypokoB. [locnennue nBa ypoka BKIHOYAIOT BECh MPOMIACHHBIN IpaMMaTHye-
CKHI MaTtepuall.

TekcTbl a1l CaMOCTOSITENIbHOTO YTEHUS! CHOCOOCTBYIOT Pa3BUTHUIO U
3aKpEIJICHUIO HAaBBIKOB II€PEBOJIa HAYYHO-TEXHUYECKOW JIUTEPaTyphl IO
CHEIHUATBLHOCTH, YTO SIBJISETCS OYEHb BaXKHBIM acCMEKTOM B OyAyllued mpo-
(deccrnoHanbHOM IeATeNbHOCTH.



CHAPTER I
UNIT 1
Grammar: The Participle. The Gerund. Set Expressions.
Class exercises

I. Translate the sentences and find non-finite forms of the verb:

1. You are the only engineer speaking both English and German.

2. Both Lomonosov and Rihman studied atmospheric electricity, the
latter being Lomonosov’s friend.

3. There are 26 letters in the English language, the latter being “z”.

4. An air thermometer consists of a metal bulb containing mercury and
connected to a glass tube.

5. Water is the very liquid used in thermometers.

6. Placing a kettle full of cold water on the fire is quite an ordinary
thing.

7. Placing a finger into the kettle from time to time, we find that the
water is gradually becoming hotter and hotter, until it boils at last.

8. Making the first measuring instrument was not an easy thing at all.

I1. Guess the meaning of the following international words:
Electricity, electron, effect, structure, combination, material, mass, en-
ergy, atom, orbit, physical.

I11. Practice the pronunciation of the words given below:
Theory, electrical, through, substance, scientist, broad, enough, con-
fuse, occupy, nucleus, fashion.

V. Learn the following words and phrases:

movement JIBUYKCHUE

particle JacTUIIA

pressure JaBJICHUEC

to force 3aCTaBIIsATh

to encounter CTaJIKUBATbhCs, BCTPEUYAThCS
to state 3asBJIATH, COOOIIATh
to be composed of COCTOSITh M3

wire MIPOBO/T

readily JIETKO, OBICTPO
matter BEIIECTBO, MaTEpUs
despite HECMOTpS Ha



to occupy 3aHUMATh

definition oTpe/ieNicHUe
enough JIOCTaTOYHO

to be related to OTHOCHUTHCS

to confuse yTaTh, IEPEMyTaTh
unit CIUHULIA, DJIEMEHT
nucleus PO, LIEHTP

to orbit BpallaThCs
generally BOOOIIIE, B IIEJIOM

V. Read and translate text 1:

TEXT1
THE NATURE OF ELECTRICITY

Practical electricity is produced by small atomic particles known as
electrons. It is the movement of these particles which produce the effects of
heat and light.

The pressure that forces these atomic particles to move, the effects they
encounter opposition and how these forces are controlled are some of the
principles of electricity.

Accepted atomic theory states that all matter is electrical in structure.
Any object is largely composed of a combination of positive and negative
particles of electricity. Electric current will pass through a wire, a body, or
along a stream of water. It can be established in some substances more
readily than in others, that all matter is composed of electric particles despite
some basic differences in materials. The science of electricity then must
begin with a study of the structure of matter.

Matter is defined as any substance which has mass (or weight) and oc-
cupies space. This definition should be broad enough to cover all physical ob-
jects in the universe. Wood, water, iron, and paper are some examples of mat-
ter. Energy is closely related to, but not to be confused with, matter. Energy
does not have mass, and it does not occupy space. Heat and light are exam-
ples of energy.

The smallest particle of matter which can be recognized as an original
substance was thought to be a unit called the atom. Recently scientists have
found particles even smaller than atoms, but our theories are still based on
the atom. The atom consists of a nucleus and a cloud of electrons. It is gen-
erally agreed that the electrons are small particles of electricity, which are
negative in nature. These particles orbit the nucleus in much the same fash-
ion that planets orbit a sun.



V1. Give the English equivalents to the words below:

IIpon3BoaNTh; YaCTUIIA; TEIUIO U CBET; HAIIPSKEHUE; CUJIA; BEIIECTBO;
ITOJIOKUTENIbHBIN;, OTPULATEIbHBIN; JIEKTPUYECKUM TOK; BEC; AIPO; DJIEK-
TPOHBI; ABUKCHUE; JABJIICHHUE.

VII. Translate into Russian the words and expressions from the
text:

Atomic particle; effects of heat and light; encounter opposition; prin-
ciples of electricity; composed (of); pass through a wire; structure of matter;
occupy space; physical objects; a cloud of electrons; in the same fashion.

VII1. Complete the sentences using the text:

1. Electricity is produced by ...

2. The effects of heat and light are produced by ...
3. According to the accepted atomic theory all matter is ...
4. Any object 1s composed of ...

5. Matter is defined as ...

6. Energy must not be confused with ...

7. The atom consists of ...

8. The smallest particle of matter is ...

9. Most theories are based on ...

10. Electrons are ...

IX. Answer the questions:

1) What are the principles of electricity?

2) What must the science of electricity begin with?

3) Are there any differences between energy and matter? What are
they?

4) What is recognized as an original substance now?

5) What does the atom consist of?

X. Topics for discussion:

1. The nature of electricity;
2. The nature of matter;

3. Contents of atomic theory.



UNIT 2

Grammar: The Infinitive

Table 5
The Forms of the Infinitive
Indefinite Continuous Perfect Perfect
continuous
Simultaneous action Priority
Active | to write to be writing | to have written |to have been
writing
Passive |to be writ- L to have been L
ten written

Class exercises

I. Choose the sentences with the infinitive expressing: a) simultane-
ous action; b) prior action. Translate them into Russian:

O©CooO~NOoO ol WN -

scientist.

. We shall translate this article.
. Do you know this man?

. They can translate this text without a dictionary.
. To translate this article is not an easy thing.

. We want to translate this article.

. | remember to have seen this man last year.

. To study much is to learn much.

. To muster a language one must work hard.

. The professor to deliver a lecture at our institute is an outstanding

10. Can this work have been done in such a short time?

I1. Guess the meaning of the following international words:
Static, voltage, control, contact, salt, disc, zinc, biography, lecture, civi-
lization, vacuum, practical, crane, pyrometer, academician, chemical.




I11. Practice the pronunciation of the words given below. Repeat

them after the speaker:

Thus, ability, behaviour, phenomenon, previously, least, object, con-
trol, opposite, academician, another, result, unit, develop, dead, jump,
thought, pair, layer, wire, continuous, biography, chemical, died, age.

V. Learn the following words and word-combinations:

to obtain
as well as
at rest
behaviour
charge

to control
copper

to flow

in motion
negative
opposite
positive
previously
to remember
the rest of
to travel
to try
unlike

In no time

V. Read and translate text 2:

MOJTy4aTh
TaK K€ KaKk

B IOKOE

MOBE/ICHUE; PEKUM (pabOThI)
3apsia

yIpaBisATh, KOHTPOJIUPOBATH
MeJlb

T€Yb

B JIBIDKEHUU

OTPHULIATENBHBIN
MIPOTUBOIOJIOKHBIN
MOJIOKUTEIIbHBIN

3apaHee, NpeIBapUTEIbHO
MIOMHHUTb, BCIOMUHATH

OCTaTOK; OCTaJIbHOU
MyTEIIECTBOBATh

MIBITAThCS, UCTIBITHIBATH
Pa3HOMMEHHBIN

MOMEHTAJILHO, B MTHOBEHHE OKa

TEXT 2

FROM THE HISTORY OF ELECTRICITY

There are two types of electricity, namely, electricity at rest or in a stat-
ic condition and electricity in motion, that is, the electric current. Both of
them are made up of electric charges, static charges being at rest, while elec-
tric current flows and does work. Thus, they differ in their ability to serve

mankind as well as in their behaviour.

Static electricity was the only electrical phenomenon to be observed by
man for a long time. At least 2,500 years ago the Greeks knew how to get
electricity by rubbing substances. However, the electricity to be obtained by
rubbing objects cannot be used to light lamps, to boil water, to run electric



trains, and so on. It is usually very high in voltage and difficult to control,
besides it discharges in no time.

As early as 1753, Franklin made an important contribution to the sci-
ence of electricity. He was the first to prove that unlike charges are produced
due to rubbing dissimilar objects. To show that the charges are unlike and
opposite, he decided to call the charge on the rubber — negative and that on
the glass — positive.

In this connection one might remember the Russian academician V. V.
Petrov. He was the first to carry on experiments and observations on the
electrification of metals by rubbing them one against another. As a result he
was the first scientist in the world who solved that problem.

Volta’s discovery of electric current developed out of Galvani's exper-
iments with the frog. Galvani observed that the legs of a dead frog jumped
as a result of an electric charge. He tried his experiment several times and
every time he obtained the same result. He thought that electricity was gen-
erated within the leg itself.

Volta began to carry on similar experiments and soon found that the
electric source was not within the frog's leg but was the result of the contact
of both dissimilar metals used during his observations. However, to carry on
such-experiments was not an easy thing to do. He spent the next few years
trying to invent a source of continuous current. To increase the effect ob-
tained with one pair of metals, Volta increased the number of these pairs.
Thus the voltaic pile consisted of a copper layer and a layer of zinc placed
one above another with a layer of flannel moistened in salt water between
them. A wire was connected to the first disc of copper and to the last disc of
zinc.

The year 1800 is a date to be remembered: for the first time in the
world's history a continuous current was generated.

Volta was born in Como, Italy, on February 18, 1745. For some years
he was a teacher of physics in his home town. Later on he became professor
of natural sciences at the University of Pavia. After his famous discovery he
traveled in many countries, among them France, Germany and England. He
was invited to Paris to deliver lectures on the newly discovered chemical
source of continuous current. In 1819 he returned to Como where he spent
the rest of his life. VVolta died at the age of 82.

V1. Translate the following words and expressions and use them in
the sentences of your own:

Electricity at rest, electricity in motion, electric charges, flows and does
work, to save mankind, the only electrical phenomenon, previously men-
tioned, by rubbing objects, to run electric trains, difficult to control, in no
time, important contribution, unlike charges, dissimilar objects, opposite,
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academician, to carry on experiments, one against another, to get the electric
current, experiments with the frog, as a result of, the same result, within the
leg itself, the electric source, the contact of dissimilar metals, trying to in-
vent, a source of current, a copper layer, one above another, a teacher of
physics, professor of natural science.

VII. Arrange the sentences in logical order according to the text:

1. He spent the next few years trying to invent the source of continuous
current.

2. A wire was connected to the first disc of copper and to the last disc
of zinc.

3. Volta began to carry on similar experiments.

4. However, to carry on such experiments was not an easy thing to do.

5. Thus the voltaic pile consisted of a copper layer and a layer of zinc
placed one above another.

VIII. Fill in the blanks with the appropriate words and word-
combinations given below:

Electricity, electric charges, at rest, in motion, dissimilar, contribution,
scientist, to carry on experiments, unlike charges.

1) There are two types of , hamely, electricity or in static
condition and electricity , that is, the electric current.

2) Both of them are made up of :

3) As early as 1753, Franklin made an important to the science
of electricity.

4) He was the first to prove that are produced due to rubbing

objects.

5) V.V. Petrov was the first and observations on the electrifica-
tion of metals by rubbing them one against another.

6) As a result he was the first in the world who solved that prob-

lem.

I X. Translate the following sentences using the infinitive:

1. B TeyeHue n0Jaroro BpEMEHU CTaTUYHOE 3JIEKTPUUYECTBO ObLIO €IMH-
CTBEHHBIM JIEKTPUUECKUM (PEHOMEHOM, KOTOPOE JIFOJIU MOIJIA HA0JI01aTh.

2. Eme 2,500 et Ha3aa rpeku 3HAIU, KaK MOJIYYIUTh JIEKTPUIECTBO.

3. ®paHkiauH ObUT MEPBBIM YUYEHBIM, KTO JOKa3all, YTO pa3HOMMEHHbIE
3apsAibl 00pa3yroTCs B pe3ysbTaTe TPEHUS HECXOKUX NIPEIMETOB.

4. IlepBbIM y4€HBIM, OJYUYHUBIINM JIEKTPUUECKUNA TOK, ObLIT BonbTa.

5. BonbTa Havanm npoBOIUTH OI00HBIE SKCTIEPUMEHTHI.

6. OJ1HaKO MPOBOJIUTH TAKHUE IKCIIEPUMEHTHI OBLIO HEMIPOCTOM 3aauei.

7. Ero npurnacuim B [Taprx unTath JIEKINH.
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X. Give antonyms to the following words:
North, pole, dark, on the one hand, small, arrangement, larger, magnet-

ized, unfamiliar, like, positive, similar, to rest, in motion.

XI. Answer the questions:
1. What types of electricity do you know?
2. What is the difference between electricity at rest and electricity in

motion?

3. What kind of experiments did Galvani carry on?

4. What did Franklin prove?

5. What are the two kinds of electrical charges?

6. Who was the first to produce a continuous current?

7. What was Volta?

8. What can you say about the behaviour of static charges?
9. What did Volta take interest in?

10. What did Volta’s discovery result in?

11. What did Volta’s device consist of?

12. Where did he spend the rest of his life?

XI1. Speak on:

1) Two types of electricity.

2) Galvani’s experiment with the frog.

3) Volta’s invention of the continuous current.
4) Volta’s biography.

UNIT 3

Grammar: The Subjective Infinitive Construction. The Objective Infin-

itive Construction.

Table

The Subjective Infinitive Construction. The Objective Infinitive Construction

The
tion

Subjective Infinitive Construc- | 1. He is supposed to work at this
plant. — ITomararoT, uTto OH paboTaet
Ha 3TOM 3aBO/IC.

2. He seems to know English well. —
KaxxeTcs, oH 3HaeT aHIIMHUCKUU XO-
po1o.
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The Objective Infinitive Construc- 1. We suppose him to

tion work at this plant. — MsI nosaraem,
9TO OH paboTaeT Ha STOM 3aBOJIE.
2. | saw the water boil. — 51

BHUACII, YTO BOJa KHIIUT.

Class exercises

I. Choose the sentences with a) the Subjective Infinitive Construc-
tion; b) the Objective Infinitive Construction. Translate them into Rus-
sian:

1. Lightning proved to be a discharge of electricity.

2. The student is certain to know that alternating voltage can be in-
creased and decreased.

3. Heat is known to be a form of energy.

4. We know the electrons to flow from the negative terminal of the bat-
tery to the positive one.

5. This scientist seems to have been working on the problem of split-
ting the atom.

6. The students saw the thermometer mercury fall to the fixed point.

7. Coal is considered to be a valuable fuel.

8. We expected many articles to have already been written on that sub-
ject.

9. The electrolytes appear to change greatly when the current passes
through them.

10. The induced voltage causes the current to flow and the rotor to re-
volve.

I1. Guess the meaning of the following international words:
Electric, ampere, symbol, proportional, industrial, metal, electrolyte,
battery, generate, cycle, theory, contact.

I11. Give all the meanings of the following words:
Current, table, iron, power, needle, pressure, wire, state, generation.

IV. Practice the pronunciation of the following words. Repeat them
after the speaker:

Since, continuous, theory, subject, charge, famous, Ampere, unit, de-
termine, circuit, negative, right, certainly, wrong, opposite, thought, wire,
minute, particle, however, liquid, through, requirement, example, without,
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themselves, others, electrolyte, alternating, purpose, cycle, advantage, volt-
age, high, although, practice.

V. Learn the following words and word-combinations:

ever since

hence

alternating current
as well

to be certain

to consider

to decrease

C TOTO BPEMEHH, C TeX IOP
CJIEI0BATENLHO; OTCIOA
IIEPEMEHHBIA TOK

TaKXe

00s3aTeJIbHO, HECOMHEHHO
paccMaTpuBaTh; CYNTAThH
YMEHBIIUTH, TOHWKATh

to determine OTIpENIeNSITh

direction HaTpaBJICHUE

direct current MOCTOSTHHBIA TOK

to increase BO3pPAaCTaTh; YBEIININBATh
to meet requirements OTBEYaTh TPEOOBAHUSM
particle YacTHLA

to require TpeOOBaTh

statement yTBEpKJIeHUE; POpMYIUPOBKA
subject IpeaMeT; TeMa

terminal 3a)KUM, KJIeMMa

voltage HaTIPSHKCHHE

wire MIPOBOJIOKA, TPOBOJ
solids TBEP/IbIC BEIIECCTBA

V1. Read and translate text 3:

TEXT 3
ELECTRIC CURRENT

Ever since Volta first produced a source of continuous current, men of
science have been forming theories on this subject. For some time they
could see no real difference between the newly-discovered phenomenon and
the former understanding of static charges. Then the famous French scientist
Ampere (after whom the unit of current was named) determined the differ-
ence between the current and the static charges. In addition to it, Ampere
gave the current direction: he supposed the current to flow from the positive
pole of the source round the circuit and back again to the negative pole.

We consider Ampere to be right in his first statement but he was cer-
tainly wrong in the second, as to the direction of the current. The student is
certain to remember that the flow of current is in a direction opposite to
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what he thought. Let us turn our attention now to the electric current itself.
The current which flows along wires consists of moving electrons. What can
we say about the electron? We know the electron to be a minute particle
having an electric charge. We also know that that charge is negative. As the-
se minute charges travel along a wire, that wire is said to carry an electric
current.

The electric current is a quantity of electrons flowing in a circuit per
second of time. The unit of measure for current is ampere. If one coulomb
passes a point in a circuit per second then the current strength is 1 ampere.
The symbol for currentis I.

The current which flows along wires consists of moving electrons. The
electrons move along the circuit because the e .m. f. drives them. The cur-
rent is directly proportional to the e. m. f.

In addition to traveling through solids, however, the electric current can
flow through liquids as well and even through gases. In both cases it pro-
duces some most important effects to meet industrial requirements.

Some liquids, such as melted metals for example, conduct current
without any change to themselves. Others, called electrolytes, are found to
change greatly when the current passes through them.

When the electrons flow in one direction only, the current is known to
be d. c., that is, direct current. The simplest source of power for the direct
current is a battery, for a battery pushes the electrons in the same direction
all the time (i.e., from the negatively charged terminal to the positively
charged terminal).

The letters a. c. stand for alternating current. The current under consider-
ation flows first in one direction and then in the opposite one. The a. c. used
for power and lighting purposes is assumed to go through 50 cycles in one se-
cond. One of the great advantages of a. c. is the ease with which power at low
voltage can be changed into an almost similar amount of power at high volt-
age and vice versa. Hence, on the one hand alternating voltage is increased
when it is necessary for long-distance transmission and, on the other hand,
one can decrease it to meet industrial requirements as well as to operate vari-
ous devices at home.

Although there are numerous cases when d. c. is required, at least 90
per cent of electrical energy to be generated at present is a. c. In fact, it finds
wide application for lighting, heating, industrial, and some other purposes.

VII. Give the English equivalents to the words and word combinations
below:

Teub, poOTEKaTh; LIENb, CXE€MA; €AUHUIIA U3MEPEHUS; TIPOBOJ;, DJIEK-
TPOJABUXKYIIAsI CUJIA; TBEPAOE TENO; KUIAKOCTh; TPOBOIUTH (TOK); HCTOUYHUK
SHEPIUH; MOCTOSIHHBIN TOK; IIEPEMEHHBIN TOK; HANPSIKEHUE.
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VIII. Give Russian equivalents to the following:

To meet industrial requirements; melted metals; to push in the same di-
rection; negatively (positively) charged terminal; power and lightning pur-
poses; long-distance transmission; to operate devices; to find wide applica-
tion.

I X. Say whether these sentences are true or false:

1. The symbol for current is I.

2. The electric current can flow only through liquids.

3. The current can be of two types: direct current and alternating cur-
rent.
. The alternating current flows in one direction.
. A battery is the simplest source of power for the direct current.
. Direct current finds wider application than alternating current.
. Electrolytes don’t change greatly when current passes through them.
. One of the great advantages of alternating current is the ease with
which voltage can be changed.

oo ~NOo O~

X. Fill in the blanks, using the words from the box:

Direct current, solids, conduct, electric current, liquids, voltage,
alternating current.

A quantity of moving electrons flowing in a circuit is the a) :
The current can flow through b) and c) . Some liquids
d) current without any change to themselves. When the electrons
flow in one direction only, the current is known to be e) . The cur-
rent flowing first in one direction and then in the opposite one is f) :
Such advantage of alternating current as alternating g) finds wide
industrial and household application.

XI. State the questions to the underlined words:

1. Melted metals conduct current without any change to themselves.

2. Alternating voltage can be changed to operate various devices at
home.

3. A battery pushes the electrons in the same direction.

4. The alternating current is used for power and lightning purposes.

5. Alternating current accounts for 90 per cent of electrical energy gen-
erated now.

XIl. Say some sentences about the types of electric current and its
properties.

16



UNIT 4

Grammar: The Infinitive (Revision).

Class exercises

I. Choose the sentences with the Infinitive Constructions and trans-
late them:

1. I want to explain theory to him.

2. | want you to explain theory to him.

3. We heard our scientist speak over the radio.

4. We heard the latest news over the radio.

5. The students observed the liquid change.

6. The students observed the liquid changes.

7. The teacher made me speak English.

8. The teacher made a report in English.

I1. Make up the sentences of your own using the Infinitive Construc-
tions according to the models given below:

Model 1: The factory is supposed to increase its production.

Model 2: We expected the delegation to arrive soon.

I11. Guess the meaning of the following international words:
Concept, potential, electrostatic generator, aluminum, parallel, typical,
control, electrons, electrical.

IV. Practice the pronunciation of the following words. Repeat them
after the speaker:

Charge, important, potential, conductor, maintain, battery, generator,
circuit, everywhere, otherwise, switch, device, condition, series, typical,
through, path, result, fault, fuse.

V. Learn the following words and word-combinations:

concept TMOHATHUE; KOHIICTIIIHAS

electric charge DIIEKTPUUYCCKUI 3apsi

conductor TIPOBOJTHUK

potential MOTEHITNAJ, SJICKTPUICCKHUIA T10-
TEHLIAI

to drift aperidoBaTh; MEIJICHHO TEYb

source HCTOYHUK
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electrostatic generator
to maintain

open circuit
closed circuit
series circuit
short circuit
electric device

bell circuit
to provide

source of supply

AIEKTPOCTATUUECKUAN T€HEPATOP
MOAJACPKUBATh; OOCIYyKUBATh;
COXPAHSATH

pa30MKHYyTas Leb

3aMKHYTas 1IENb
MOCJeA0BaTENbHAS LIETh
KOPOTKOE 3aMbIKaHHE

DIIEKTPUIECKOE yCTPOMCTBO,
npudop

IIEb BKIIIOYCHUS 3BOHKA
MPEAOCTaBIAT, CHA0XXaTh,
oOecrieuynBaTh

HCTOYHUK IMUTAHUA

cable fault HOBPEXKICHHE KaOels
fuse pe0XPaHUTEIh
VI. Read and translate text 4:

TEXT 4

ELECTRIC CIRQUITS

The concepts of electric charge and potential are very important in the
study of electric currents. When an extended conductor has different poten-
tials at its ends, the free electrons of the conductor itself are caused to drift
from one end to the other. The potential difference must be maintained by
some electric source such as electrostatic generator or a battery or a direct
current generator. The wire and the electric source together form an electric
circuit, the electrons are drifting around it as long as the conducting path is
maintained.

There are various kinds of electric circuits such as: open circuits,
closed circuits, series circuits, parallel circuits and short circuits.

To understand the difference between the following circuit connections
is not difficult at all. If the circuit is broken or «opened» anywhere, the cur-
rent is known to stop everywhere. The circuit is broken when an electric de-
vice is switched off. The path along which the electrons travel must be com-
plete otherwise no electric power can be supplied from the source to the
load. Thus the circuit 1s “closed” when an electric device is switched on.

When electrical devices are connected so that the current flows from
one device to another, they are said «to be connected in series». Under such
conditions the current flow is the same in all parts of the circuit as there is
only a single path along which it may flow. The electrical bell circuit is con-
sidered to be a typical example of a series circuit. The “parallel” circuit pro-
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vides two or more paths for the passage of current. The circuit is divided in
such a way that part of the current flows through one path and part through
another. The lamps in the houses are generally connected in parallel.

The “short” circuit is produced when the current can return to the
source of supply without control. The short circuits often result from cable
fault or wire fault. Under certain conditions the short circuit may cause fire
because the current flows where it was not supposed to flow. If the current
flow is too great a fuse is used as a safety device to stop the current flow.

The fuse must be placed in every circuit where there is a danger of
overloading the line. Then all the current to be sent will pass through the
fuse.

VII1. Give the English equivalents to the following words and word
combinations:

DJIEKTPUYECKHE LIETH, JJICKTPUUECKUM 3apsl, TPOBOJHHUK, COIPOTHUB-
JICHUC, ABMIKCHUC JJICKTPOHOB, U30JIATOP, KOPOTKOC 3aMBIKAHHUC, DSHECPIHA,
3aMKHYTas LCIIb, PAa30MKHYTaA LOCIIb, IIOCIICIOBATCIbHAA LCIIb, I1apaJlJIC/Ib-
Hasda 1€Ilb, COCAUHCHMUA, BJIGKTpI/ILICCKPlf/'I HpI/I60p, OT O4HOIO YCTpOI?'ICTBa K
ApYromy, TUITNYHBIN MNpuMEpP, IMIPOXOKIACHUC TOKA, HCTOYHHUK IIMTAHMA,
IMPOUCXOIUT H3-3a ITOBPCKIACHUA K&6€JI§I, BbBI3BATh I1OXKap, IMNPCAOXPaHH-
TCIBHOC YCTpOﬁCTBO, OCTAaHOBHUTD TOK, IIPOXOIUTH 4YCPC3, PA3INYHBIC BHIBI
QJICKTPHUICCKUX HCHCP'I, IIPOBOJHHK.

VIII. Say whether these sentences are true or false:

1. When an extended conductor has the same potential at its ends, free
electrons are drifting from one end to another.

2. The wire and the electric source together form an electric circuit.

3. A path of any material will allow current to exist.

4. Silver, copper and gold oppose very strongly.

5. The slighter the opposition is, the better the insulator is.

6. There is only one type of electric circuit.

7. We close the circuit when we switch on our electric device.

I X. Complete the sentences using the text:

. The potential difference must be maintained by ...

. Materials that offer slight opposition are called ...

. The best insulators are ...

. There are various kinds of electric circuits such as ...
. We “open” the circuit when ...

. We “close” the circuit when ...

. The “short” circuit is produced when ...

.Afuseis ...

CO~NO OIS WN B
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X. Answer the questions:

. What concepts are very important in study of electric current?
. What forms an electric circuit?

. What materials are the best conductors and insulators?

. What kinds of electric circuits do you know?

. How can we open and close the circuit?

. When are electrical devices connected in series?

. What is an example of a series circuit?

. What can you say about «parallel» circuits?

. What does the short circuit often result from?

O©COoOoO~NO OIS, WN B

XI. Speak on the types of electric circuits.

UNIT5
Grammar: The Attribute. Attributive clauses.
Class exercises

I. Apply suitable attributes to the following nouns:

Model: electric charge.

Wire, engineering, conductor, difference, opposition, material, line, in-
sulator, light, cord.

I1. Translate the sentences paying attention to the attribute and at-
tributive clauses:

1. The methods of solving the problem were discussed at the lesson.

2. The problem solved opened up new possibilities of nuclear energy
application.

3. The devices produced by Russia are known all over the world.

4. The date obtained helped the students in their research work.

5. The measuring instruments we use in the laboratory were produced
in Germany.

6. The power generated was supplied to a number of factories.

7. The material the conductors are made of must withstand high tem-
peratures.
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I11. Practice the pronunciation of the following words. Repeat them
after the speaker:

Substance, differ, greatly, ease, freely, insulators, conductors, conduc-
tivity, constitution, transmit, resist, strongly, conductance, length, employ,
readily, thin, certainly, passage, opposition, various, purpose, asbestos, plas-
tics, rubber, cord, socket, wire, engineering.

V. Learn the following words and word-combinations:

ability CIIOCOOHOCTD

to conduct electric current IPOBOJTUTH
conductivity MIPOBOJIUMOCTH
conductance IPOBOJIUMOCTH
ease JICTKOCTBb, ITPOCTOTA

to pass through

MIPOXOJIUTH YEPE3

conductor MIPOBOTHUK

insulator U30JISITOP

to be expressed BBIPaXKaThCSI

to be transmitted nIepe1aBaThCs

to resist COIPOTHUBJIATHCS; IPOTUBOCTOSTh
resistance COIPOTHBIICHHUE

to employ UCTIOJIb30BaTh

readily JIETKO; OBICTPO

in spite of HECMOTpSI Ha

copper MeJTb

silver cepebpo

nevertheless OJHAKO, TEM HE MEHEE
In its turn B CBOIO 0Yepe/ib
socket po3eTKa

purpose 1emb

rubber pe3nHa

asbestos acOect

cord 111134%0)

bare wire OTOJICHHBIN TTPOBO/T
leaking off yTeuKa
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V. Read and translate text 5:

TEXT5
CONDUCTORS AND INSULATORS

All substances have some ability of conducting the electric current,
however, they differ greatly in the ease with which the current can pass
through them. Solid metals conduct electricity with ease while non-metals
do not allow it to flow freely. Thus, there are conductors and insulators.

What do the terms "conductors” and "insulators” mean?

This difference is expressed by what is called electrical conductivity of
the body. It depends upon the atomic constitution of the body. Substances
through which electricity is easily transmitted are called conductors. Any
material that strongly resists the electric current flow is known as an insula-
tor.

Conductance, that is the conductor's ability of passing electric charges,
depends on the four factors: the size of the wire used, its length and tem-
perature as well as the kind of material to be employed.

A large conductor will carry the current more readily than a thinner one.
To flow through a short conductor is certainly easier for the current than
through a long one in spite of their being made of similar material. Hence, the
longer the wire, the greater is its opposition that is resistance, to the passage
of current.

There is a great difference in the conducting ability of various sub-
stances. Almost all metals are good electric current conductors. The best
conductors are silver, copper, gold and aluminum. Nevertheless, copper car-
ries the current more freely than iron; and silver, in its turn, is a better con-
ductor than copper. Copper is the most widely used conductor. The electri-
cally operated devices are connected to the wall socket by copper wires.

A material which resists the flow of the electric current is called an insula-
tor.

The higher the opposition is, the better the insulator is. There are many
kinds of insulation used to cover the wires. The kind used depends upon the
purposes the wire or cord is meant for. The insulating materials generally
used to cover the wires are rubber, asbestos, glass, plastics and others. The
best insulators are oil, rubber and glass.

Rubber covered with cotton, or rubber alone is the insulating material
usually used to cover desk lamp cords and radio cords.

Glass is the insulator to be often seen on the poles that carry the tele-
phone wires in city streets. One of the most important insulators of all, how-
ever, is air. That is why power transmission line wires are bare wires de-
pending on air to keep the current from leaking off.
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Conducting materials are by no means the only materials to play an
Important part in electrical engineering. There must certainly be a conductor
that is a path, along which electricity is to travel and there must be insulators
keeping it from leaking off the conductor.

V1. Give the Russian equivalents to the words and word combina-
tions below and use them in the sentences of your own:

Conductors; insulators; transmit; resistance; passage of current; socket;
to connect to; cord; high voltage transmission line; leak off; conducting
materials; telephone wires; desk lamp cords; rubber; depends upon the pur-
poses; asbestos; plastics; various substances; electrically operated devices;
In spite of; differ greatly; the ease.

VII. Find in the text the sentences with the following related words
and translate them:
Conducting — conductor — conductivity — conductance.

VI1IIl. Make up sentences corresponding to the information given in
the text:

Copper used to cover desk lamp cords.
Silver one of the most important insu-
IS lators of all.

Rubber the most widely used conductor.

Glass a better conductor than copper.

Iron not so good conductor as cop-
per.

Air the insulator usually used on the
city street poles and high volt-
age transmission lines.

I X. Put questions to the underlined words:

1) Solid metals conduct electricity with ease.

2) Conductance depends on the four factors.

3) There are many kinds of insulation used to cover the wires.
4) Insulators keep electricity from leaking off the conductor.
5) Conductors play an important role in electrical engineering.

X. Say whether these sentences are true or false:

1) Electrical conductivity of a body depends upon its atomic constitu-
tion.

2) There is no difference in the conducting ability of various substanc-
es.
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3) The longer the wire is the weaker its opposition is.

4) The kind of the insulating material depends upon the purpose it is
meant for.

5) Conductors are substances through which electricity is easily trans-
mitted.

6) Insulators do not allow the electric current to flow freely.

XI. Speak on the conducting ability of various substances and their
appliance in electrical engineering. Use the table in Task VIII.
UNIT 6

Grammar: Conditional Sentences. Emphatic Constructions.
Table

Conditional Sentences. Emphatic Constructions

I. If atomic energy replaces the present source of energy, we shall get
more energy than we produce at present. — Eciii aToMHast SHEpPrus 3aMEHUT
CymCCTBYIOIMMEC HWCTOYHWKH OSHCPIruv, MbI IIOJIYYHUM 60J'IBHIC 9HCPIruu B
HaCTOAIICC BPCM:I.

Il. If atomic energy replaced the present source of energy, we should
get more energy. — Ecnu 651 aToMHasi SHEprusi 3aMeHUIA CYIIECTBYIOIINE
NCTOYHHUKH SHCPIUH, MbI 6bl IMOJYy4YHJIN 60J'II>HI€ OHCPIUH.

I11. If professor Rihman had thought of the possible danger, lightning
would not have killed him. — Ecniu 6s1 mpodeccop Puxman mogyman o Bo3-
MOYXHOM OMACHOCTH, MOJIHUSI HE yOUIIa Obl €ro.

Class exercises

I. Choose the sentences which can be translated with “éowt”:

1. Were the resistance lower, the current would be larger.

2. In case the material offers a high resistance we consider it to be a
good insulator.
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3. There will be no electron flow between the two charged bodies pro-
vided they are connected by a glass rod.

4. Unless they apply new devices, they will not be able to obtain good
results.

5. Had the laboratory test been successful, the electric machine would
be put into operation.

6. If we change the e. m. f., the electric current changes as well.

I1. Guess the meaning of the following international words and trans-
late them:

Reaction, electrostatic, electromagnetic, electroscope, volt, metallic,
magnetic, induction, atom, form, energy, stationary, generator.

I11. Practice the pronunciation of the following words. Repeat them
after the speaker:

Dislodged, release, reaction, friction, induction, electromotive, exer-
tion, alternating, sources, cell, unidirectional, whenever, electrostatic, detect,
electroscope, measure, surrounding, produce, expose, strength, without, cir-
cuit, flux, stationary, rotate, angle, parallel, across, actual, measurable, refer-
ence, influence, passage, amount.

V. Learn the following words and word-combinations:

to be dislodged CMEIIAThCS

to be released 0CBOOOKIATHCS

friction TpeHUE

whenever BCSKUH pa3, KOTJa
electromotive force (=e. m. f.) snekrponBmwkymas cuna (3/1C)
cell AJIEMEHT

unidirectional OJIHOHAIIPABJICHHBIN

alternating force TIEpEeMEHHO JISHCTBYFOIIAs Chjla
cut COKpaAIllaTh; pe3aTh; paCCCKaTh
electrostatic field AJIEKTPOCTATUYCCKOE T10JIC

to be detected 0OHaPyKUBATHCS

electrometer JIEKTPOMETP

surrounding OKPY KaIOIIHA

to be exposed IIOJIBEPraThCs ACHCTBUIO
motion JBIDKEHUE, TIEPEMEIIICHNE
magnetic flux MarHUTHBIA TTOTOK

to rotate BpaIaTbCcs

lines of force CUJIOBBIE JTUHUH

measurable U3MEPUMBIH
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photocell ¢doToanemMeHT

potential difference Pa3HOCTh MOTCHIINAIOB
to make reference CCBIIAThCS

to influence BJIUSATH

provided IPH YCIOBUH

passage IIPOXO/; MIPOXOKIECHUE

V. Read and translate text 6:

TEXT6
ELECTROMOTIVE FORCE AND RESISTANCE

When free electrons are dislodged from atoms, electrical energy is re-
leased. Chemical reaction, friction, heat and electromagnetic induction will
cause electrons to move from one atom to another. Whenever energy in any
form is released, a force called electromotive (e. m. f.) is developed.

If the force exerts its effort always in one direction, it is called direct;
and if the force changes its direction of exertion periodically, it is called alter-
nating. The chemical reaction in a dry cell, heat and friction are sources of a
unidirectional force. Electromagnetic induction produces an alternating force.
The direction of force depends on the direction in which the field is cut.
Whenever an e. m. f. is developed, there is also a field of energy called an
electrostatic field, which can be detected by an electroscope and measured by
an electrometer.

An electromotive force is induced in the conductor when there is a
change in the magnetic field surrounding a conductor. This induced elec-
tromotive force may be produced in several ways as follows:

a. A conductor may move in a stationary magnetic field of constant
strength.

b. A stationary conductor may be exposed to a moving magnetic field
of constant strength.

c. The strength of the field surrounding the conductor may change
without any motion of conductor or magnetic circuit.

The electromotive force induced by motion of a conductor or a magnet-
ic flux is the same when the conductor rotates and the flux is stationary or
the flux rotates and the conductor is stationary. If both, conductor and flux,
rotate in the same direction at the same speed, no electromotive force will be
produced, if they rotate at the same speed but in opposite directions, the
electromotive force induced would be twice as that which would be induced,
if one of them was stationary. An electromotive force is not induced when a
conductor is moved parallel to the lines of force, but only when it moves at
an angle with these lines.
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Any motion across the direction of the lines, however, will produce an
electromotive force in the conductor. For this reason, the conductor is said to
«cut» the lines of force. The actual electromotive force induced in the con-
ductor depends upon the nature at which the flux is cut.

The electromotive force is the very force that moves the electrons from
one point in an electric circuit towards another. In case this e. m. f. is direct,
the current is direct. On the other hand, were the electromotive force alter-
nating, the current would be alternating, too. The e. m. f. is measurable and
it is the volt that is the unit used for measuring it. A current is unable to flow
In a circuit consisting of metallic wires alone. A source of an e. m. f. should
be provided as well. The source under consideration may be a cell or a bat-
tery, a generator or a photocell, etc.

In addition to the electromotive force and the potential difference refer-
ence should be made to another important factor that greatly influences elec-
trical flow, namely, resistance. This resistance may be high or low depend-
ing on the type of circuit and the material employed. Glass and rubber offer
a very high resistance and, hence, they are considered as good insulators. All
substances do allow the passage of some current provided the potential dif-
ference is high enough.

Certain factors can greatly influence the resistance of an electric circuit.
They are the size of the wire, its length, and type. In short, the thinner or
longer the wire, the greater is the resistance offered.

V1. Give the English equivalents to the words below. Find in the
text the sentences with these words and translate them:

TpeHI/Ie; QJICKTPOABMIKYIIAsA CHJIA; JJICMCHT, ITapalJICJIbHOC COCIHWHC-
HHUC, COHpOTI/IBJ'IeHI/Ie; C-)JICKTpOMaFHI/ITHaH I/IH)Z[yKI_II/IH; HepeMeHHBIﬁ TOK, IIO-
CTOSTHHOE HampsikeHue; (PoToreMeHT; onpeaeieHHbIe (PaKkToOphl; BCE BElle-
CTBA, pa3HOCTb IMOTCHOHUAJIOB; CUJIBHO BJIMACT, CAMHHIIA, UCIIOJIb3yCMad OJIA
HN3MCPCHU:A, IBHKCHHC IIPOBOAHUKA, MAarHUTHBIN IIOTOK, MAardHuTHOC IIOJIC,
QJICKTPOCTATUYICCKOC I10JIC; B IIPOTHUBOIIOJJIOKHOM HAIIPABJICHUHN, CBO60,Z[HLI€
QJICKTPOHBI; XUMHWYCCKaA pCaKIu:A, IICPCMCHHO HeﬁCTBYIOHIaH CcHulJia.

VII. Say whether these sentences are true or false:

1. Alternating force always exerts its effort in one direction.

2. Alternating force is produced by electromagnetic induction.

3. The electromotive force is induced by motion of a conductor.

4. Resistance is an important factor that greatly influences electrical
flow.

5. The type of the material employed doesn’t influence the resistance.
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VIII. Fill in the blanks with prepositions:

1. Chemical reaction, friction, heat and electromagnetic induction will
cause electrons to move ... one atom ... another.

2. The direction ... force depends ... the direction in which the field is
cut.

3. For this reason, the conductor is said to «cut» the lines ... force.

4. This resistance may be high or low depending ... the type ... circuit
and the material employed.

5. Certain factors can greatly influence the resistance ... an electric cir-
cuit.

6. The e. m. f. is measurable and it is the volt that is the unit used ...
measuring it.

7. The actual electromotive force induced ... the conductor depends ...
the nature at which the flux is cut.

8. A conductor may move ... a stationary magnetic field ... constant
strength.

IX. Answer the questions:

1) What factors cause the motion of electrons from one atom to anoth-
er?

2) When is the electromotive force developed?

3) When does an electrostatic field appear?

4) How is the electromotive force induced?

5) What unit is used for measuring the electromotive force?

6) What are the sources of electromotive force?

7) What is called “resistance”?

8) How do the types of circuit and material influence the resistance?

9) Name the factors that influence the resistance of an electric circuit.

X. Speak on the Electromotive force.

UNIT 7
Grammar: Emphatic Constructions.

I. Translate the following sentences and change them according to
the model:

Model: The sun is an unlimited source of almost all kinds of energy. —
It is the sun that is an unlimited source of almost all kinds of energy.

1. Electric energy is changed into heat in the electrical appliances.

2. An increase in temperature increases the molecular motion.
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3. Ampere showed the difference between the current and the charges.
4. Electricity is produced at steam power plants.

5. The heating effect of the current is the subject of this article.

6. Overheating in transmission lines is most undesirable.

7. Work produces heat directly or indirectly.

8. The heat engine turns heat into work.

I1. Guess the meaning of the following international words:
Transformation, temperature, chemical, magnetic, special, practical,
motor, electrode.

I11. Practice the pronunciation of the following words. Repeat them
after the speaker:

Measure, important, manifest, chemical, production, condition, in-
crease, perhaps, owing, generally, thinner, wire, negligible, decrease, effi-
ciency, industrial, requirement, irreplaceable, widely, transfer, electrode,
liquid.

V. Learn the following words and word-combinations:

to detect

to accompany
to be manifested
perhaps
familiar

to occur

owing to
continual
transformation
incandescent filament lamp
to carry
negligible

waste

heat loss

efficiency

practical importance
appliance

to meet requirements
irreplaceable

to serve mankind
although

oOHapyXKHUBaTh;, 3aMeyaTh

CONIPOBOXK/IATh

MPOSIBIIATHCS

BO3MOKHO, MOKET OBITh

3HAKOMBIN

MPOUCXOIUTh, CIYIAThCS

BCJICJICTBUE

HEINPEPBIBHBIN

npeoOpa3oBaHue, IPEeBPAIICHNUE

JaMIla HaKaJMBaHUs

HECTHU; MPOBOJUTH; MIPOXOJAUTh

HE3HAUUTEIBHBIN, TPEHEOPEKUMO Ma-
JIBIA

noTeps, mycrasi TpaTta

TEIJIOBBIE TOTEPH

3 PEKTUBHOCTD; MPOU3BOAUTEIHLHOCTD

paKkTUYeCKasi 3HaYNUMOCTh

npudop

OTBEYaTh TPEOOBAHUSIM

HE3aMEHUMBIN

CIIY>KUTh YEJIOBEUECTBY

XOTsI
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to deal with UMETH JEJIO0 C

to transfer nepeMeniaTh, IePeHOCHTh
to comprise BKJTIOUYATh (B ce0s1)
above mentioned BBIIICYITOMSIHY ThIH

V. Read and translate text 7:

TEXT7
EFFECTS PRODUCED BY CURRENT

The current flow is detected and measured by any of the effects that it
produces. There are three important effects accompanying the motion of
electric charges: the heating, the magnetic, and chemical effects, the latter is
manifested under special conditions.

The production of heat is perhaps the most familiar among the principal
effects of an electric current. The heating effect of the current is found to
occur in the electric circuit itself. It is detected owing to an increase in the
temperature of the circuit. This effect represents a continual transformation
of electric energy into heat. For instance, the current which flows through
the filament of an incandescent lamp heats that filament to a high tempera-
ture.

The heat produced per second depends both upon the resistance of the
conductor and upon the amount of current carried through it. The thinner the
wire is, the greater the developed heat is. On the contrary, the larger the wire
Is, the more negligible the heat produced is. Heat is greatly desirable at times
but at other times it represents a waste of useful energy. It is this waste that is
generally called "heat loss" for it serves no useful purposes and decreases ef-
ficiency.

The heat developed in the electric circuit is of great practical im-
portance for heating, lighting and other purposes. Owing to it people are
provided with a large number of appliances, such as: electric lamps that light
our homes, streets and factories, electrical heaters that are widely used to
meet industrial requirements, and a hundred and one other necessary and ir-
replaceable things which have been serving mankind for so many years.

The electric current can manifest itself in some other way. It is the mo-
tion of the electric charges that produces the magnetic forces. A conductor of
any kind carrying an electric current, a magnetic field is set up about that
conductor. This effect exists always whenever an electric current flows, alt-
hough in many cases it is so weak that one neglects it in dealing with the cir-
cuit. An electric charge at rest does not manifest any magnetic effect. The use
of such a machine as the electric motor has become possible owing to the
electromagnetic effect.
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The last effect to be considered is the chemical one. The chemical ef-
fect is known to occur when an electric current flows through a liquid.
Thanks to it a metal can be transferred from one part of the liquid to another.
It may also effect chemical changes in the part of the circuit comprising the
liquid and the two electrodes which are found in this liquid. Any of the
above mentioned effects may be used for detecting and measuring current.

V1. Insert words and expressions:

1. The current flow is (BeistBsIeTCS M M3MepsieTcs) by any of the effects
that it produces.

2. There are three important effects accompanying the motion of
(psIeKTpHUECKUEX 3apsIJIOB).

3. The current which flows through the (HuTh Hakaga mamITBI
HakanuBanus) heats that filament to a high temperature.

4. Heat represents (motepro mosie3Hol sHeprum) at times.

5. Electric lamps (ocBemiarot) our homes, streets and factories.

6. The electric current can (mposiBisaTh) magnetic effect.

VI1. Choose the correct translation:

A. The heating effect of the current is found to occur in the electric circuit
itself.

1) YcTaHOBIIEHO, YTO TEIUIOBOM 3((EKT ICKTPUIECKOrO TOKa OOHa-
PY’KMBAETCsl B CAMOU AJIEKTPUYECKOM LEIN.

2) TemmoBo# 3G (GEKT AMEKTPUIECKOTO TOKA MOXKET IMOSBIATHECS B Ca-
MOU 3JIEKTPUYECKOM LIEMN.

3) YcraHOBIIEHO, YTO TEIUIOBOM 3P (PEKT IIMEKTPUUSCKOTO TOKA JOIKCH
0OHapyKUBAThCS B CAMO DJIEKTPUUECKOMN LICTIH.

B. Koeoa 6 nto6om nposooHuke nossisemcs 21eKmpudeckuli mox, 60-
Kpye He20 BO3HUKAem MACHUMHOE noiie.

1) A conductor of any kind carrying an electric current, a magnetic
field was set up about that conductor.

2) A conductor of any kind have been carrying an electric current, a
magnetic field is set up about that conductor.

3) A conductor of any kind carrying an electric current, a magnetic
field is set up about that conductor.

C. Ilocneonuit a¢hgpexm, komopwlili He0OXOOUMO paccmMompems — Xu-
Muyeckuii d¢hgexm.

1) The last effect is considered to be the chemical one.

2) The last effect to be considered is the chemical one.

3) The last effect would be considered the chemical one.
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D. Uzeecmno, umo xumuueckuii 3¢pghekm 603HUKAeM, KO20Ad 2IeKMpU-
YyecKuli MoK npoxooum uepes HcuoKoChb.

1) The chemical effect is known to occur when an electric current
flows through a liquid.

2) The chemical effect is famous to occur when an electric current
flows through a liquid.

3) The chemical effect may be known to occur when an electric current
flows through a liquid.

E. Umenno osudicenue snekmpuueckux 3apsoos nopodicoaem macHum-
Hblé CUjbl.

1) The motion of the electric charges produces the magnetic forces.

2) It is the motion of the electric charges that produces the magnetic forces.

3) The motion of the electric charges is certain to produce the magnetic
forces.

VI1II. Answer the questions:

1. What effects does the current flow produce?

2. How is the heating effect detected?

3. What does the heat produced depend upon?

4. What is called “heat loss”?

5. How is the magnetic effect set up?

6. What is the main condition of the magnetic effect existence?
7. When does the chemical effect occur?

IX. Fill in the chart:
Electric current effect | Practical application
1. heating effect
2. use of electric
3. chemical motor

effect

X. Speak about the principal effects of the electric current, using
the text and chart above.

UNIT 8

Grammar: The Complex Sentences.

I. Translate the following sentences paying attention to the subor-
dinate clauses:

1. A current-carrying coil of wire which is long in comparison with its
diameter is called a solenoid.
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2. The experiments Oersted carried on attracted Ampere’s attention.

3. The electric circuit can be closed, if necessary.

4. It was Ampere who showed the difference between the current and
the static charges.

5. That the unit of current is named after the famous French physicist
Ampere is probably known to you.

6. When placing an iron core within a solenoid, we obtain an electro-
magnet.

7. The phenomenon Oersted pointed at interested Ampere greatly.

I1. Guess the meaning of the following international words:
Magnetic, compass, parallel, effect, magnet, magnetism, solenoid, elec-
tromagnet, process, electricity, class, magneto-motive, Ampere.

I11. Practice the pronunciation of the following words. Repeat them
after the speaker:

Cell, effect, source, voltaic, establish, deflect, brought, adjust, chance,
right, angle, towards, reverse, highly, throughout, straight, amount, magne-
to-motive, double, other, winding, electromagnet, controllable, through, be-
haviour, turn.

V. Learn the following words and word-combinations:

to add pUOABIIATE, BKJIAIBIBATh

at right angles MOJT TIPSIMBIM yTJIOM

to adjust peryJIupoBaTh; YCTAHABIMBATD

as soon as KakK TOJIBKO

coil KaTyIIka

constant MTOCTOSIHHBIN

core CepACUHUK

to establish yCTaHaBIIMBATh, OCHOBBIBATH

to find out BBISICHATE; IIOHUMATh

needle CTpenka

to reverse U3MEHATh Ha OOpaTHOE, PEeBEPCHPO-
BaTh

to repel OTTaJKUBATh

rule IPaBUIIO

straight PSIMO

turn BUTOK

to turn on BKJIFOYATh

to deflect OTKJIOHATBCS

solenoid COJIEHOU/T;, COJICHOWIHBIN
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V. Read and translate text 8:

TEXT 8
MAGNETIC EFFECT OF AN ELECTRIC CURRENT

The invention of the voltaic cell in 1800 gave electrical experimenters a
source of a constant flow of current. Seven years later the Danish scientist
and experimenter Oersted, decided to establish the relation between a flow
of current and a magnetic needle. It took him at least 13 years more to find
out that a compass needle is deflected when brought near a wire through
which the electric current flows. At last, during a lecture he adjusted, by
chance, the wire parallel to the needle. Then, both he and his class saw that
when the current was turned on, the needle deflected almost at right angles
towards the conductor. As soon as the direction of the current was reversed,
the direction the needle pointed in was reversed too. Oersted also pointed
out that provided the wire were adjusted below the needle, the deflection
was reversed.

The above-mentioned phenomenon highly interested Ampere who re-
peated the experiment and added a number of valuable observations and
statements. He began his research under the influence of Oersted's discovery
and carried it on throughout the rest of his life.

Everyone knows Ampere's rule thanks to which the direction of the mag-
netic effect of the current can always be found. Ampere established and proved
that magnetic effects could be produced without any magnets by means of elec-
tricity alone. He turned his attention to the behaviour of the electric current in a
single straight conductor and in a conductor that is formed into a coil, i.e. a so-
lenoid.

When a wire conducting a current is formed into a coil of several turns,
the amount of magnetism is greatly increased.

It is not difficult to understand that the greater the number of turns of
wire, the greater is the m.m.f. (that is the magneto-motive force) produced
within the coil by any constant amount of current flowing through it. In addi-
tion, when doubling the current, we double the magnetism generated in the
coil.

A solenoid has two poles which attract and repel the poles of other
magnets. While suspended, it takes up a north and a south direction exactly
like the compass needle. A core of iron becomes strongly magnetized if
placed within the solenoid while the current is flowing.
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V1. Translate the following words and word-combinations and use
them in the sentences of your own:

Electrical experimenters, scientist, to establish the relation, magnetic
needle, wire, adjusted, parallel to the needle, almost at right angles, the di-
rection of the current, deflection, the above-mentioned phenomenon, a num-
ber of valuable observations, research, throughout the rest of his life, mag-
netic effect, the behaviour of the electric current, several turns, amount, to
understand, constant amount of current.

VII. Give English equivalents to the words and expressions given
below:

ConeHousi, NIPUTIATUBAIOT U OTTAJIKUBAIOT, KaK CTPEJIKa KOMIIaca, Ke-
JIE3HBIN CEPJICYHUK, MPABUJIO, TOK, DJIEKTPUYECTBO, OOpAaTHS BHUMAHHE, B
MPOBOJIHUKE, KATyIIKa, BBHIICYNOMSAHYTBIM, KaK TOJIBKO, JATCKUN YUYEHBIH,
HCTOYHUK, 6J1aroz[ap${ KOTOpOMY, YCTAaHOBWJI U 1OKa3aJl, MArHUTOABHIKYIIAsd
cuja.

VIII. Arrange the sentences in a logical order according to the text:

1. Ampere established and proved that magnetic effects could be pro-
duced without any magnets by means of electricity alone.

2. It is not difficult to understand that the greater the number of turns of
wire, the greater is the m.m.f. (that is the magneto-motive force) produced
within the coil.

3. Everyone knows Ampere's rule thanks to which the direction of the
magnetic effect of the current can always be found.

4. Ampere established and proved that magnetic effects could be pro-
duced without any magnets by means of electricity alone.

IX. Fill in the blanks with the appropriate words and phrases:
Phenomenon, magnetism, current, needle, magnetic effect, solenoid, re-

pel.
1. As soon as the direction of the was reversed, the direction the
pointed in was reversed too.
2. The above-mentioned highly interested Ampere.
3. Everyone knows Ampere's rule thanks to which the direction of the
of the current can always be found.
4. When doubling the current, we double the generated in the coil.
5 A has two poles which attract and the poles of other
magnets.

35



X. Answer the following questions:

. When was the voltaic cell invented?

. What did Oersted decide to establish?
. What did he find out?

. When did the needle deflect?

. Who repeated Oersted’s experiments?
. Do you know Ampere’s rule?

. What did Ampere establish and prove?
. When is magnetism greatly increased?

co~NaNUn B WN -

XI1. Compare:

1) potential energy and kinetic energy;

2) a series circuit and a parallel circuit;

3) a conductor and an insulator;

4) the magnetic effect of an electric current and the heating effect of an
electric current.

XI1. Give a short summary of Text 8.

UNIT 9
Grammar: The Complex Sentences (Revision)

I. Translate the following sentences paying attention to the subor-
dinate clauses:

1. The plants which supply electricity over long distances are equipped
with large alternators.

2. When asked about the dynamo, the student mentioned its inventor.

3. The experiments Oersted made attracted Ampere’s attention.

4. The armature and the electromagnet are the principal parts the gen-
erator consists of.

5. That the electromagnets are controllable is a very important thing,
since they can attract and repel magnetic materials.

6. The alternator is a machine that generates a. c.

7. A bar of iron becomes strongly magnetized if inserted into the sole-
noid while the current is flowing.

I1. Guess the meaning of the following international words:

Generator, machine, battery, electricity, energy, element, commutator,
automobile, special.
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I11. Practice the pronunciation of the following words. Repeat them
after the speaker:

Powerful, efficient, scale, per cent, alternator, continuously, outside,
mechanical, turbine, provide, construction, consist, stationary, yoke, flux,
rectify, polarity, extensive.

V. Learn the following words and word-combinations:

alternator TeHEepaTop MEPEMEHHOI0 TOKA
dynamo JTUHAMO

invented N300pEeTeHHBIN

to supply CHA0XKaTh, MOAABATh, IOCTABIIATh
on a large scale B 0OJIBIIIOM MaciiTade

to produce MIPOU3BOJIUTH

former MEPBBIN U3 YIIOMSHYTBIX

latter MOCTIEAHUM U3 YIIOMSHYTBIX

continuously
outside source
mechanical energy
steam engine
steam turbine

HENPEPBIBHO; ITIOCTOSIHHO
BHEIIHUN UCTOYHUK
MEXaHUYECKasl SJHEPTUS
[1apOBO MOPIIHEBOM JBUTaTENb
napoBasi TypOuHa

to convert peoOpa3oBbIBATh, MPEBPAIAThH

to be alike OBITH HOJOOHBIM

rotating BpAIIAIOIIANCS

stationary HEIOABMKHBIN

yoke SPMO

frame pama; KopIryc

field structure WHIyKTOPHAs CTAHWHA

armature SIKOPb

commutator KOMMYTaTop

shaft BaJl

core CepACUHUK

winding oOMOTKa

brush [eTKa

to conduct IIPOBOIUTH

external circuit BHEIITHSIS [ICTTh

essential CYIICCTBECHHBIA; OCHOBHOW; HEO0XO-
JTAMBIN

to rectify UCTIPABJISATD; BBIMPSMIIATH

electrolytic IIEKTPOTUTUICCKHIA

electroplating raJIbBaHOIIOKPBITHE

welding CBapka
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extensive use IIHPOKOE MPUMCHECHHE
V. Read and translate text 9:

TEXT9
GENERATORS

The powerful, highly efficient generators and alternators that are in use
today operate on the same principle as the dynamo invented by the great
English scientist Faraday in 1831.

Dynamo-electric machines are used to supply light, heat and power on
a large scale. These are the machines that produce more than 99.99 per cent
of all the world's electric power.

There are two types of dynamos — the generator and the alternator. The
former supplies d. c. which is similar to the current from a battery and the
latter provides a. c. To generate electricity both of them must be continuous-
ly provided with energy from some outside source of mechanical energy
such as steam engines, steam turbines or water turbines.

A generator is an electric machine, which converts mechanical energy
into electric energy. There are direct-current (d. c.) generators and alternat-
ing-current (a. c.) generators. Their construction is much alike. A d. c. gen-
erator consists of stationary and rotating elements. The stationary elements
are: the yoke or the frame and the field structure. The yoke forms the closed
circuit for the magnetic flux. The function of the magnetic structure is to
produce the magnetic field.

The rotating elements are: true armature and the commutator. They are
on the same shaft. The armature consists of the core and the winding. The
winding is connected to the commutator. With the help of the brushes on the
commutator that conduct the electric current to the line the winding is con-
nected to the external circuit. The stationary element of an a. c. generator is
called a stator. The rotating element is called a rotor.

The essential difference between a d. c. generator and a. c. generator is
that the former has a commutator by means of which the generated e. m. f. is
made continuous, i. e. the commutator mechanically rectifies the alternating
e. m. f. so that it is always of the same polarity.

D. c. generators are used for electrolytic processes such as electroplat-
ing. Large d. c. generators are employed in such manufacturing processes as
steel making. The d. c. generator of small capacities is used for various spe-
cial purposes such as arc welding, automobile generators, train lighting sys-
tems, etc. It also finds rather extensive use in connection with communica-
tion systems.

38



V1. Give the Russian equivalents to the following English words
and word combinations:

Generator; alternator; steam engine; steam turbine; water turbine; ar-
mature; rotor; stationary; commutator; stator; yoke; brushes; core; frame;
winding; manufacturing processes; special purposes; welding; train lighting
systems; rather extensive use; essential difference; conduct the electric cur-
rent; mechanical energy; dynamo-electric machines; highly-efficient genera-
tors; on the same principle.

VII. Fill in the blanks:

1. A generator is an electric machine, which mechanical energy
into electrical energy.

2. A direct-current generator consists of

3. The rotating elements are: true armature and the

4. The d.c. generator is used for various purposes such as

VIII. Form five sentences combining suitable parts of the sentences
given in columns | and I1:

1. The electric circuit 1. is a temporary magnet provided by

electricity.

2. Thee.m. f. 2. is an electrical appliance used in
daily life.

3. The heat engine 3. is a path to be followed by the cur-
rent from the source and back to the
source.

4. The iron 4. is the force that makes electrons
move along a conductor.

5. The electromagnet 5. is a device by means of which heat

is turned into work.
IX. Work out the plan of the text.
X. Speak on the following points:

1. The construction of a generator.
2. The direct current generators and their industrial application.
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UNIT 10
Word-building

I. Translate the following words paying attention to the suffixes
and prefixes:

Countless, distance, education, impossible, sparkles, cylindrical, opera-
tion, observation, unusual, invaluable, possibility, useful, discovery, magnet-
ic, structural, transformation, protection, development, requirement, molecu-
lar, application.

I1. Practice the pronunciation of the following words. Repeat them
after the speaker:

Consist, stationary, usually, magnetic, rotating, armature, flux, commu-
tating, interposed, sparkles, impossible, without, operation, brushes, commu-
tator, laminated, core, coil, cylindrical, comprising, ensure, gear, means,
bedplate, portion, path, yoke, circuit, winding, attached, frame, know, in-
serted, bearings, shields, machine.

I11. Learn the following words and word-combinations:

d. c. = direct current IOCTOSIHHBIN TOK

magnetic flux MAarHUTHBIA ITOTOK

armature SAKOPb

air-gap BO3IYIIHBIN 3230D

pole TIOJTIOC

commutating poles BCIIOMOTATEIbHbIN IONIOC; 100aBOY-
HBIA TOJTIOC

interposed BCTaBJICHHBIHN; PaCIOJIOKCHHBIH

to create CO3J1aBaTh

frame pama; KopIyc

sparkless 0E3BICKPOBBIIA

brush [eTKa

laminated core IUTACTHHYATHINA CEPJICYHUK; CIOMCTHIN
CEPIACYHHK

pole shoe MOJIFOCHBIM HAKOHEUHHUK

field coil KaTyIIKa Bo30yKJICHHS; OOMOTKa BO3-
Oy>XJIeHHS

slotted OCHAIICHHBIH Ma3aMu

slot pope3b, MIeb, a3

inserted BCTaBJIEHHBII

brush gear IIETOYHOE YCTPOHCTBO
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to be bolted MPUKPEILIATHCS 00JITaMU

bedplate CTaHHWHA; OCHOBAaHHE; OTIOPHAS ILTUTA
ring-shaped portion KOJIbIICOOpa3Hast 4acTh

yoke SPMO

pole core MarHuTHBIN CEPACUHUK

coil KaTyIIKa

IV. Read and translate text 10:

TEXT 10
MAIN STRUCTURAL ELEMENTS OF AD. C. MACHINE

A direct-current machine consists of two main parts, a stationary part,
usually called the stator, designed mainly for producing a magnetic flux,
and a rotating part, called the armature or the rotor. The stationary and rotat-
ing parts should be separated from each other by an air-gap. The stationary
part of a d.c. machine consists of main poles, designed to create the main
magnetic flux; commutating poles interposed between the main poles; and a
frame. It should be noted here that sparkless operation of the machine would
be impossible without the commutating poles. Thus, they should ensure
sparkless operation of the brushes at the commutator.

The main pole consists of a laminated core the end of which facing the
armature carries a pole shoe and a field coil through which direct current
passes. The armature is a cylindrical body rotating in the space between the
poles and comprising a slotted armature core, a winding inserted in the ar-
mature slots, a commutator, and a brush gear.

The frame is the stationary part of the machine to which are fixed the
main and commutating poles and by means of which the machine is bolted
to its bedplate. The ring-shaped portion which serves as the path for the
main and commutating pole fluxes is called the yoke.

Of these main structural elements of the machine the yoke, the pole
cores, the armature core and the air-gap between the armature core and the
pole core are known to form the magnetic circuit while the pole coils, the ar-
mature windings, the commutator and brushes should form the electric circuit
of the machine.

V. Translate the following phrases, using the given variants of
translation:

to consist — cocTosaTsk : to consist of a stationary part and a rotating part;

separated — otmenbHBIN, M30omUpoBaHHEI: the stationary and rotating
parts should be separated from each other by an air gap;
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to serve — cimyxuTh B KadectBe vero-nuoo: the ringshaped portion or
yoke serves as a path for the main and commutating pole fluxes.

V1. Find in the text the English equivalents to the words and word-
combinations given below:

HGHOILBI/I)KHa}I qacCThb, MAarHUTHBIN IIOTOK, BpalmaromaAcia 94acTb, AKOPb,
BO3AYIIHBIM 3a430pOM, BCIIOMOI'aTCJIIBHBLIC IIOJIFOCA, IMCTKH KOMMYTATOpPA4,
IJIaCTUHYATHIN CCPACYHUK, MOJIFOCHBIM HAKOHECYHUK U KaTyIoKa Bo36y>1<z[e-
HU:, Bpama}omuﬁc;l B IIPOCTPAHCTBC MCKAY IIOJIHOCAMH, OCHaHIGHHBIﬁ Ima-
3aMH CEPACYHUK SIKOPS, MIETOYHOE YCTPOUCTBO, Ma3bl AKOPs, KpEemuTcs 00J1-
TaMH K OCHOBAaHUIO, KOJbLIEOOPa3HbIN, IPMO, JICKTPUUECKAS 1IETb.

VI11. Join the beginnings and the ends::

Beginnings Ends

The stationary parts of a d. c.
machine are ....

a laminated core the end of which
carries a pole shoe and a field coil.

The two main parts of a direct
current machine are ....

main poles, commutating poles and
a frame.

The main pole consists of ....

a stationary part or stator and a rotat-
ing part, called the armature or the

rotor.

VIII. Arrange synonyms in pairs and memorize them:

a) to consist of; to be separated from; to create; to be interposed be-
tween; to pass; to rotate;

b) to be divided with; to produce; to introduce into; to permeate; to roll;
to revolve; to comprise.

IX. Write out the names of the machine parts and describe their
operational characteristics.

UNIT 11

Word-building (Revision)

I. a) Form verbs using the prefix over-:
Load, throw, grow, come, estimate, power, take, heat.

b) Form verbs using the suffix —ize:
Civil, revolution, equal, neutral, modern.
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¢) Form nouns using the suffixes —or, -er:
Work, translate, act, speak, steam, boil, conduct, engine, fact, heat.

I1. Guess the meaning of the following international words:

Machine, electric, magnetic, special, synchronous, polarity, generator,
mechanical, energy, motor, structure, vertical, horizontal, type, turbine, die-
sel, element.

I11. Practice the pronunciation of the following words. Repeat them
after the speaker:

Alternator, motion, stationary, armature, synchronous, excited, conduc-
tor, lighting, mostly, reversible, source, mechanical, magnetized, winding,
advantages, relatively, exceeding, continuously, insulated, desirable, com-
mon, further, suitable, such.

V. Learn the following words and word-combinations:
relative motion OTHOCUTEJIFHOE JIBUKECHUE
synchronous alternator CHHXPOHHBIN T'€HEPaTOp MEPEMEHHOTO

TOKa

to excite BO30YK/1aTh

to pass IIPOXOIUTH

polarity TIOJISIPHOCTH

revolving armature BpAILAIONIUICS TKOPb

reversible PEBEPCUBHBIIN

to be driven NPUBOJIUTHCS B IBUKCHUC

to deliver IOCTaBJISATh, JOCTABJIATh, MPEIOCTAB-
JSTh

source HNCTOYHHUK

field structure WHIYKTOpHAs CTaHUHA

advantage IPEUMYIIECTBO

ring KOJIBIIO

relatively OTHOCHUTEIIEHO

to exceed IIPEBHIIATH

insulation W30JISLIAS

slip ring KOHTAKTHOE KOJIBIIO

to require TpeOoBaTh

lead TIPOBOTHUK

switchboard
bare conductor

to be divided
water wheel

pacipeeNuTebHbINA AT
HEU30JMPOBAHHBIN IIPOBOJHUK; OrO-
JIEHHBIU IPOBOJ

IIOAPa3AEIAThCS

BOJSHOE KOJIECO
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drive MIPUBOJ
steam turbine napoBasi TypOuHa

V. Read and translate text 11:

TEXT 11
THE ALTERNATOR

The alternator is an electric machine for generating an alternating cur-
rent by a relative motion of conductors and a magnetic field. The machine
usually has a rotating field and a stationary armature. In a synchronous al-
ternator the magnetic field is excited with a direct current. The direction of
an induced e.m.f. is reversed each time when a conductor passes from a pole
of one polarity to a pole at another polarity. Most machines of this type are
used for lighting and power, but there are alternators with a revolving arma-
ture and a stationary field. They are used in small sizes mostly for special
purposes.

Any electrical machine is reversible. When a machine is driven by a
source of mechanical power, it works as a generator and delivers electrical
power. If it is connected to a source of electrical power, it produces mechani-
cal energy, and operates as a motor. The alternator may also be operated as a
motor.

The a. c. generator, or alternator, does not differ in principle from the d.
c. generator. The alternator consists of a field structure and an armature. The
field structure is magnetized by a field winding carrying a direct current. In
alternators the field is usually the rotating element and the armature is sta-
tionary. This construction has a number of advantages. Only two rings are
needed with a rotating field. These rings carry only a relatively light field
current, at a voltage generally of 125, and seldom exceeding 250. The insu-
lation of such rings is not difficult. A stationary armature requires no slip
rings. The leads from the armature can be continuously insulated from the
armature winding to the switchboard, leaving no bare conductor. The alter-
nator with a rotating field may be further divided into the vertical and the
horizontal types.

The vertical type is usually applied for large water-wheel generators
where it is desirable to mount the water turbine below the generator. The
more common horizontal type is used with diesel and steam engine drive. A
low-speed alternator of this type is suitable for a diesel engine drive, a high
speed alternator is suitable for a steam turbine drive.
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VI. Form nouns, denoting devices with the help of the suffix — or.
Translate them:
To alternate, to commute, to conduct, to generate.

VIIl. Read the text and write out the key words, characterizing the
alternator.

VII1I. Give English equivalents to the words and expressions given
below:

IlepemeHHBIN TOK, MAarHUTHOE TOJIE, TOCTOSIHHBIA TOK, HEMOJBHKHBIN
SIKOPb, HEMOJIBUKHOE T0JIE, UCTOYHUK 3JIEKTPOIHEPIUHU, KaK JIBUIaTEllb, I'e-
HEpATOp MOCTOSIHHOTO TOKA, TEHEPATOp MEPEMEHHOTO TOKA, WHIAYKTOPHAas
CTaHHHA, MPEUMYIIECTBA, KOJIbLA, HANPSOHKCHHUE, HM30JSIIUA TAKUX KOJEl,
pacnpeIenuTebHbINA INUT.

IX. Translate the following word-combinations paying attention to
the Participle I1:

The leads from the armature can be continuously insulated from.....,
the vertical type of alternator applied for large water-wheel generator; alter-
nators with a revoking armature and a stationary field used in small sizes
mostly for special purposes; a machine driven by a source of mechanical
power; the direction of an induced e. m. f. ...

X. State 5 questions to the text.

X. Points for discussion:
1) The structure of the alternator.
2) The application of the alternator.

UNIT 12
Grammar: Impersonal Constructions

I. Translate the following sentences paying attention to the Imper-
sonal Constructions:

1. It is easy to understand Ampere’s rule.

2. It was desirable to compare the results obtained.

3. One can say that there are unlimited sources of energy.

4. There are so many atoms in a water drop that if one could count one
atom a second, day and night, it would take one hundred milliard years.

5. They employ different methods to obtain better results.

45



6. They produce modern machines at our plant.
7. It is supposed that people learn to protect their houses from thunder-

storms.

Il. Give all the meanings of the following words consulting a dic-

tionary:

Scale, generation, armature, revolution, commutator, amplitude, iron,

needle, second.

I11. Practice the pronunciation of the following words:

Transmission, ago, away, comparatively, achieve, quite, kilometer,
then, suitable, locality, whenever, undesirable, process, equipment, growth,
while, interchangeable, circle, consumer, expensive, distribution, successful-

ly.

V. Learn the following words and word-combinations:

to amount to
at will
considerable
distribution
to emit
equipment
expensive
growth
range

to reduce

to result in
successfully
transmission
tension
wave

to require
heating losses

V. Read and translate text 12.

JIOXOJIUThH J0
T10 JKeJIAaHUIO

3HAYUTCIILHBIN

pacnpeaeneHue

U3JIy4aTh, BBIJACIATH, UCITYCKATh
o0opynoBaHue

JOPOron

POCT, YBEJIMUCHUE

JHaIa3oH

MOHUXAaTh, YMEHBIIIATh
MPUBOJUTH K; 3aKAHUYMBAThCS
YCIICIITHO

nepeaya

HanpsHKeHUe

BOJIHA

TpeOOBaTh

TETUIOBBIE TTOTEPHU

TEXT 12
POWER TRANSMISSION

They say that about a hundred years ago, power was never carried far
away from its source. Later on, the range of transmission was expanded to a
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few miles. And now, in a comparatively short period of time, electrical en-
gineering has achieved so much that it is quite possible, at will, to convert
mechanical energy into electrical energy and transmit the latter over hun-
dreds of kilometers and more in any direction required. Then in a suitable
locality the electric energy can be reconverted into mechanical energy
whenever it is desirable. It is not difficult to understand that the above pro-
cess has been made possible owing to generators, transformers and motors
as well as to other necessary electrical equipment. In this connection one
cannot but mention the growth of electric power generation in this country.
The longest transmission line in pre-revolutionary Russia was that connect-
ing the Klasson power-station with Moscow. It is said to have been 70 km
long, while the present VVolgograd—Moscow high-tension transmission line is
over 1000 kilometres long. (The reader is asked to note that the English
terms "high-tension™ and "high-voltage" are interchangeable.)

It goes without saying that as soon as the electric energy is produced at
the power-station, it is to be transmitted over wires to the substation and then
to the consumer. However, the longer the wire, the greater is its resistance to
current flow. On the other hand, the higher the offered resistance, the greater are
the heating losses in electric wires. One can reduce these undesirable losses in
two ways, namely, one can reduce either the resistance or the current. It is
easy for us to see how we can reduce resistance: it is necessary to make use of
a better conducting material and as thick wires as possible. However, such
wires are calculated to require too much material and, hence, they will be too
expensive. Can the current be reduced? Yes, it is quite possible to reduce the
current in the transmission system by employing transformers. In effect, the
waste of useful energy has been greatly decreased due to high-voltage lines. It
Is well known that high voltage means low current, low current in its turn re-
sults in reduced heating losses in electrical wires. It is dangerous, however, to
use power at very high voltages for anything but transmission and distribution.
For that reason, the voltage is always reduced again before the power is made
use of.

V1. Translate the following word-combinations and use them in the
sentences of your own:

As soon as, at the power-station, to be transmitted over wires, its re-
sistance to current flow, the heating losses in electric wires, undesirable loss-
es, reduce resistance, conducting material, as thick wires as possible, in the
transmission system, the waste of useful energy, high voltage, to use power,
far away from its source, the range of transmission, in a comparatively short
period of time, electrical engineering, mechanical energy, electrical energy,
the above process, owing to generators, the longest transmission line, high-
tension, high-voltage, mention the growth.

47



VI1. For the terms given in A find the Russian equivalents in B:

A. Power plant, power supply, power generation, power source, power
transmission, power unit, power installation, power substation, power trans-
former, power factor, power engineering, power capacity, power distribution,
power loss.

B. Beipa®oTka 31€KTpOIHEPIUH, IMOTEPS YHEPTUH, JIEKTPOIIOICTAHIINS,
cuiioBoi TpaHchopmaTop, KO3(PEGUIIMEHT MOITHOCTH, MTPOU3BOAUTEIBHOCTD,
HCTOYHHUK OHCPIUH, PACIHPCACIICHUC OSHCPIrUM, ISJICKTPOCTAHIOMA, IICpCaada
3JICKTPO3HEPIUH, CUJI0Basl YCTaHOBKA, HICTOYHMK IMUTAHUSA, SHEPreTHUKA, dSHEP-
ro0JIOK.

VI111. Complete the following sentences according to the text:

1. The longest transmission line in pre-revolutionary Russia was ... .
2. However, the longer the wire, the greater is ... .

3. The higher the offered resistance, the greater are ... .

4. The waste of useful energy has been greatly decreased due to ... .

5. It is well known that high voltage means ... .

IX. Translate the sentences into English:

1. Yem cuiibHEE MarHUTHOE I0JI€, TEM OOJIBIIE TOK.

2. Yem Ooibllie TOK, TEKYUIHUH 1O IPOBOJHUKY, TEM BBIIIE TEMIEpaTypa
MIPOBOJHHKA.

3. UeM MeHbIIE TpyOa, TEM MEHBILIE BOABI IPOXOIUT YEPE3 HEE.

4. YeMm 0Oo0JbllIe CKOPOCTh JBUKEHUSI MEXY MarHUTHBIM TOJIEM U TPO-
BOJIHUKAMH, TeM OOJIBIIC TOK.

5. YeM Kopoue MPOBOAHMK, TEM MEHbILIE COMPOTUBICHUE MTPOXOIALIEMY
TOKY.

X. Answer the following questions:

1. What made it possible to transmit electric energy over hundreds of
kilometers?

2. Can electric energy be reconverted into mechanical energy?

3. What are transformers used for?

4. What do you know about the longest transmission line in pre-
revolutionary Russia?

5. How long is the VVolgograd — Moscow high-tension transmission line?

6. In what way can the heating losses be reduced in transmission lines?

7. How can resistance be reduced in electric wires?

8. Why are high-voltage lines used for power transmission?

XI. Retell text 12.
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UNIT 13
Grammar: The Passive Voice

I. Translate the sentences paying attention to the Passive Voice:
1. The students were asked to carry on the experiment.

2. You will be given two new magazines.

3. I was told to translate the instructions.

4. The questions were answered at once.

5. The theory was followed by a number of experiments.

I1. Practice the pronunciation of the following words:

Advantage, relatively, device, variety, application, voltage, increasing,
decreasing, requirement, equipment, through, induction, primary, secondary,
source, winding, coil, supply, thus, circuited, external, flux, core, insulation,
improve.

I11. Guess the meaning of the international words given below:
Transformer, electric, function, system, elementary, construction, elec-
tromagnetic induction, principle, type.

V. Learn the following words and word-combinations:

advantage MPEUMYIIECTBO

ease JIETKOCTh, TIPOCTOTA

by means of HOCPEJICTBOM, TTPU TIOMOIIH
relatively OTHOCHUTEJHLHO

great variety 00JIBIIIOC pa3HOOOpa3MEe

in each case B KQXIOM CJTy4ae
increasing YBEIINYCHUE

decreasing YMCHBIIICHUE

to meet requirements OTBEYaTh TPEOOBAHUSIM
equipment obopymoBaHue

moving parts JBUOKYIITHECS YACTH
through qepes

electromagnetic induction JIEKTPOMArHUTHASI MHAYKIIUS
principle OCHOBHOI

core CepACYHUK

winding oOMOTKa

insulated U30JIUPOBAHHBIH

primary coil nepBuYHas 0OMOTKa
secondary coil BTOpPHYHAs 0OMOTKA
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magnetic flux MAarHUTHBIA ITOTOK
external BHCIITHHM
to tend to HMETh TCHJICHIINIO, CKIIOHATHCS

V. Read and translate text 13:

TEXT 13
TRANSFORMERS

One of the great advantages in the use of the alternating current is the
ease with which the voltage may be changed by means of a relatively simple
device known as a transformer. Although there are many different types of
transformers and a great variety of different applications, the principles of
action are the same in each case.

The transformer is a device for changing the electric current from one
voltage to another. It is used for increasing or decreasing voltage. So the
function of a transformer is to change voltage and current of an alternating
system to meet requirements of the equipment used. It is known to be simple
in construction and it involves no moving parts. Transformers change volt-
age through electromagnetic induction.

The principle parts of a transformer are: an iron core and, usually, two
coils of insulated windings. One of them is called primary, another is called
the secondary. The primary coil is connected to the source of power. The
secondary coil is connected to the load. Thus, the primary is the coil to
which power is supplied. The secondary is the coil from which power is tak-
en. In scientific terms to produce an alternating magnetic flux in the iron
core an alternating current must be passed through the primary coil. This
flux is considered to induce electromotive force in both primary and second-
ary coils. The secondary coil is open — circuited. Current flows in the sec-
ondary coil when the latter is connected to the external circuit or load. The
flow of current in the secondary coil tends to reduce the flux in the core.
Transformers are placed inside a steel tank usually with oil to improve the
insulation and also to cool the device.

VI. Translate into Russian the words and expressions from the
text:

1) advantage; 2) voltage; 3) relatively simple; 4) application; 5) in-
crease; 6) to decrease; 7) to meet requirements; 8) moving parts; 9) iron
core; 10) insulated windings; 11) load; 12) electromotive force; 13) to in-
duce.
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VI1I. Give the English equivalents to the words below:

1) nmepemeHHbIl TOK; 2) mpubop; 3) mpuUHIUN pabOTHl (IEHCTBHSA);
4) sneKTpOMarHuTHas MHAYKIUS; 5) Karyuika; 6) nepBuyHasi (BTOpUYHAs)
00MOTKa; 7) UCTOYHUK IMUTAHUS; 8) MarHUTHBIA MOTOK; 9) CTadbHON KOH-
Tetinep; 10) ocTyxkathb.

VII1I. State questions to the underlined words:
1. Voltage may be changed by a transformer. (General Question).
2. Transformers change voltage through electromagnetic induction. (How

3._Transformer is used for increasing or decreasing voltage. (What ...)
4. The primary winding is connected to the source of power. (...or...)
5. Transformers are placed inside a steel tank. (Tail question)

IX. Answer the questions:

1. What kind of device is a transformer?

2. What are the functions of a transformer?

3. What are the principle parts of a transformer?

4. What is the primary coil connected to?

5. What is the secondary coil connected to?

6. What are the principles of action of a transformer?
7. Where are transformers usually placed?

X. Topics for discussion:
1) Transformer as an electric device.
2) Main parts and principles of a transformer action.

UNIT 14

Grammar: the Subjective Infinitive Construction. The Passive Voice
(Revision)

I. Translate the following sentences paying attention to the Subjec-
tive Infinitive Construction and the Passive Voice:

1. Local transformers are expected to decrease the 2,300 volts to lower
voltages.

2. All radio sets are known to use two or more kinds of transformers.

3. A simple transformer is known to have no moving parts.

4. The students were asked a lot of questions.

5. You were given many facts illustrating the wide use of transformers
and their great importance.
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I1. Guess the meaning of the following international words:
To classify; method; phase; instrument; system; process; radio; televi-

I11. Practice the pronunciation of the following words:
Purpose, output, input, turn, primary, fewer, surround, equivalent, me-

chanical, potential, installed, value, negligible, quantity, power, without,
secondary, voltage.

V. Learn the following words and word-combinations:

purpose
step-up transformer
step-down transformer
output voltage

input voltage

the number of turns
secondary winding
primary winding
core-type transformer
shell-type transformer
to surround

air-cooled transformer

water-cooled transformer

single-phase
poly-phase

instrument transformer
proportionate

in conjunction with
meter

current transformer
voltage transformer
(=potential transformer)
transformation
negligible quantity

V. Read and translate text 14.

11eJ1b; Ha3HAUYCHUE

MOBBIIAIOIINKN TpaHCchHOpMaTOP
MOHWKaIOIUH TpaHchopMaTop
BBIXOJTHOC HAMPSIKCHUE

BXOJIHOE HANPsDKEHHE

KOJIMYECTBO BUTKOB

BTOpHUYHAsA 0OMOTKa

nepBUYHasi 0OMOTKa

CTEP>KHEBOMU TpaHChHOpMATOP
OpoHeBo# TpaHchopMaTop

OKPYXaTh

TpaHc(OpMATOp C BO3AYIIHBIM OXJa-
KICHUEM

TpaHchopMaTop C BOJSHBIM OXJa-
KICHUEM

oaHoda3HbIi, MOHO(DA3HBIN
noyiidazHbIif

U3MEpUTENBHBIN TpaHchopmaTop
MPOMOPIIMOHATBHBIN

BMECTE C

U3MEpPUTEITh; U3MEPUTETHLHBIN PUOop
TpaHchopMaTop Toka

TpaHchHOpMATOP HANPSIKEHUS

npeoOpa3oBaHue; MPEBpAILCHIE
HE3HAYUTEIIbHOE KOJIMYCCTBO

52



TEXT 14
TYPES OF TRANSFORMERS

There are different types of transformers. By the purpose they are clas-
sified into step-up transformers and step-down transformers. In a step-up
transformer the output voltage is larger than the input voltage, because the
number of turns on the secondary winding is greater than that of the prima-
ry. In a step-down transformer the output voltage is less than input voltage
as the number of turns on the secondary is fewer than that on the primary.

By the construction transformers are classified into core-type and shell-
type transformers. In the core-type transformers the primary and the second-
ary coils surround the core. In the shell type transformers the iron core sur-
rounds the coils. Electrically they are equivalent. The difference is in the
mechanical construction.

By the methods of cooling transformers are classified into air — cooled,
oil — cooled and water — cooled transformers.

By the number of phases transformers are divided into single — phase
and poly-phase transformers.

Instrument transformers are of two types, current and potential.

A current transformer is an instrument transformer used for the trans-
formation of a current at a high voltage into proportionate current at a low
voltage. Current transformers are used in conjunction with a. c. meters or
instruments where the current to be measured must be of low value. They
are also used where high — voltage current has to be metered. A voltage
transformer, which is also called a potential transformer, may be defined as
an instrument transformer for the transformation of voltage from one value
to another. This transformer is usually of a step — down type because it is
used when a meter is installed for use on a high — voltage system.

Transformers operate equally well to increase the voltage and to reduce
it. The above process needs a negligible quantity of power.

Transformers are widely used in our everyday life. All radio — sets and
all television sets are known to use two or more kinds of transformers. These
are familiar examples showing that electronic equipment cannot do without
transformers.

V1. Give the English equivalents to the words given below:

[lenb; moBbIMIANOIIMK / MOHWKAIOIUN TpaHchopMaTop; BeIXOsIIEe /
BXOJISIIIIEE HAMPSHKCHHUE; YUCIIO BUTKOB; MEXaHUYECKOE YCTPOMCTBO; MOHO-
¢dazuble / nonudasHbie TpaHcHOpPMATOPHI; BHICOKOE / HU3KOE HAIPSKEHUE;
OTIpEeNENATh; paboTaTh; HE3HAYMTETHHOE KOJUYECTBO; TpaHchopmarop c
BOJASIHBIM  OXJIAKICHHEM; W3MEPUTEIbHBIA TpaHchopMarop; OpoHEBOI
TpaHchopMaTop; Mpeodpa3oBaHuE.
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VII. Translate into Russian the words and expression from the text
and use them in the sentences of your own:

Core-type / shell-type transformers; air-cooled / oil — cooled / water —
cooled transformers; current / potential transformers; in conjunction with
smth.; to reduce; electronic equipment; high voltage; potential transformer;
transformation of voltage; step-down transformer; step-up transformer.

VI1I1. Complete the sentences using the text:

1. By the purpose transformers are ...

2. By the construction transformers are ...

3. By the methods of cooling transformers are ...

4. By the number of phases transformers are ...

5. Transformers operate equally well...

6. Process of voltage changing needs...

7. Familiar examples of transformer applications are ...

IX. Answer the questions:

1. What voltage is larger in a step-up transformer and why?

2. What voltage is less in a step — down transformer and why?
3. What is the construction of a core — type transformer?

4. What is the construction of a shell — type transformer?

5. What are the two types of instrument transformers?

6. What are current transformers used for?

7. What are potential transformers used for?

X. Topics for discussion:
1) Types of transformers.
2) Use of transformers in everyday life.

UNIT 15
Grammar revision (Unit 1 — 14)

I. Translate the following sentences:

1. After studying the properties of solids we shall deal with the proper-
ties of liquids.

2. The problem to be dealt with will require much time.

3. Thermodynamics is the subject the scientists will deal with in the
next article.

4. Before dealing with this new device one should study all its parts.
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5. The next problem the professor dealt with was connected with the

application of semiconductor laser.

6. The work the students deal with is difficult but interesting.
7. Under ordinary conditions the only current one could deal with is a.

I1. Guess the meaning of the international words:
Instrument; fact; abbreviation; voltmeter; ohm; ohm-meter; wattmeter;

galvanometer; shunt.

I11. Practice the pronunciation of the following words:
Measure, values, difference, across, resistance, thousandth, micro, se-

ries, parallel, prevent, calibrated, armature, coil, tire, additional, resulting,
permanent, fundamentally.

V. Learn the following words and word-combinations:

to measure

value

meter

ammeter

voltmeter

potential difference
to be determined
resistance

unit

wattmeter

scale

to calibrate
whenever

in series

in parallel

to prevent

shunt

deflecting torque
hot wire

moving iron instrument

moving coil instrument
consequently

V. Read and translate text 15:

U3MEPSTH
BEJIMUMHA

U3MEPUTEIBHBIN IPHOOP
aMIepMeTp

BOJIBTMETP

Pa3HOCTh NOTEHIIUAJIOB
ONPEAETATHCS

COIPOTHUBIICHUE

eIUHUIIA

BATTMETP

IIKajaa

rpagyupoBaTh

BCSIKUM pa3, KOTJa; Korjaa
I1OCJIC/IOBATEILHO

MAPALICITBHO

MpEeI0TBpaIATh

IIYHT

OTKJIOHSIOIIUY MOMEHT

MIPOBO/I MO HATIPSIKEHUEM
DJICKTPOMArHUTHBIA ~ U3MEPUTEIIbHBIN
npudop
MarHUTOAJIEKTPUUECKUI TPUOOP
CJIEIOBATENBHO; TIOATOMY
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TEXT 15
ELECTRICAL MEASURING INSTRUMENTS AND UNITS

Any instrument which measures electrical values is called a meter. An
ammeter measures the current in amperes. The abbreviation for the ampere
Is amp. A voltmeter measures the voltage and the potential difference in
volts.

The current in a conductor is determined by two things — the voltage
across the conductor and the resistance of the conductor. The unit by which
resistance is measured is called the ohm. The resistance in practice is meas-
ured with the ohm-meter. A wattmeter measures electrical power in watts.
Very delicate ammeters are often used for measuring very small currents. A
meter whose scale is calibrated to read a thousandth of an ampere is called a
micro ammeter or galvanometer.

Whenever an ammeter or voltmeter is connected to a circuit to measure
electric current or potential difference, the ammeter must be connected in
series and the voltmeter in parallel. To prevent a change in the electric cur-
rent when making such an insertion, all ammeters must have a low re-
sistance. Hence, most ammeters have a low resistance wire, called a shunt,
connected across the armature coil.

A voltmeter, on the other hand, is connected across that part of the cir-
cuit for which a measurement of the potential difference is required. In order
that the connection of the voltmeter to the circuit does not change electric cur-
rent in the circuit, the voltmeter must have high resistance. If the armature
coil does not have large resistance of its own, additional resistance is added in
series.

The heating effect, electrostatic effect, magnetic and electromagnetic
effects of electric current are used in order to produce the deflecting torque.
The resulting measuring instruments are called: (a) hot wire, (b) electrostat-
ic, (¢) moving iron, (d) moving coil, and (e) induction. Various types are
used with both d. c. and a. c., but the permanent-magnet moving coil instru-
ment are used only with d. c., and the induction type instruments are limited
to a. c.

All, except the electrostatic type instruments, are current measuring de-
vices, fundamentally ammeters. Consequently, most voltmeters are amme-
ters designed also to measure small values of current directly proportional to
voltage to be measured.

V1. Give the Russian equivalents to the words below:

Resistance; to offer; scale; to prevent; armature; connection; heating ef-
fect; wattmeter; voltmeter; ammeter; wire; coil; galvanometer; circuit; to
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measure; torque; consequently; devices; fundamentally; potential; limited,;
induction; meter; value.

VIl. Give the English equivalents to the words and word-
combinations:

AMI’[GpMCTp, pa3Hua NOTCHUOUAJIOB, OIIPCACIIAT, I'PpadlyupoOBaTb, BCTAB-
Ka, KaTyliKa, HepeMeHHHﬁ TOK, NU3MCPUTCIIbHBIC YCTpOfICTBa, Pa3INYHBIC
THUIIBI, COITPOTHUBJICHHUC, OTKHOHHIOHIHﬁCH MOMCHT, IIapaJlyICJIbHO, YaCThb IIC-
I, 00JIBIIIOE COIIPOTHUBJICHUC, U3MCPACT TOK B aMIICpaX, UIBMCHCHHUC, Mar-
HUTHBIN 3P PeKT, Ter1oBoi 3 (HEKT, MOCTOSHHBINA TOK.

VI1I1. Finish the following sentences:

1. An ammeter measures ... .

2. A voltmeter measures ... .

3. A wattmeter measures ... .

4. To prevent a change in the electric current ... .

5. A voltmeter, on the other hand, is connected ... .

6. The heating effect, electrostatic effect, magnetic and electromagnetic
effects of electric current are used ... .

IX. Answer the questions:

1. How are electrical values measuring instruments called?

2. How must the ammeter and the voltmeter be connected?

3. What resistance must the ammeter and the voltmeter have?

4. What resulting measuring instruments do you know?

5. What types of instruments are used with both d. c. and a. ¢.?
6. What instruments are used only with d. c. and limited to a. c.?

X. Make up sentences corresponding to the contents of the text:

1. A meter the resistance

2. An ammeter very small currents

3. An ohmmeter measures electrical values

4. A voltmeter the current

5. A galvanimeter the potential differ-
ence in volts

1. The voltage IS

2. The current measured in ohms

3. The resistance in volts
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In amperes

XI. Describe different types of measuring instruments and units,
using the table in Task V.
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CHAPTER II
SUPPLEMENTARY TEXTS
UNIT 1. OUTSTANDING SCIENTISTS AND DISCOVERIES

TEXT1
Ohm's Law

One of Ohm's major contributions was the establishment of a definite
relationship between voltage, resistance and current in a closed circuit. A
circuit consists of a voltage source and a complete path for current. Ohm
stated this relationship as follows:

Current is directly proportional to voltage and inversely proportional to
resistance.

As a formula, it appeals like this:

Voltage (in volts)

Current (in amperes) = - -
Resistance (in ohms)

This formula is commonly known as Ohm's Law.

About 1817 Ohm discovered that a simple correlation exists between
resistance, current and voltage. That is: the current that flows in the circuit is
directly proportional to the voltage and inversely proportional to the re-
sistance. A current is measured in amperes, a voltage, or potential differ-
ence is measured in volts. A resistance is measured in ohms.

TEXT 2
Faraday's Law

MICHEL FARADAY was a great British physicist, the founder of the
theory of electron field, a member of the London Royal Society. He was
born in London in the family of a smith. Spending a few years in the prima-
ry school, he continued his studies all by himself, reading books and listen-
ing public lectures. Greatly impressed by lectures of a well-known English
chemist H. Davy, he sent him a letter asking for a job at the Royal Institute.
In 1813 Davy gave him a job of a laboratory assistant. Thanks to the bril-
liant talent of an experimenter, Faraday soon made himself known. All his
future scientific work was carried out in the Royal Institute laboratories.

Faraday's law is formulated as follows: (a) the induced E.M.F. in a con-
ductor is proportional to the rate at which the conductor cuts the magnetic
lines of force. (b) The induced E.M.F. in a circuit is proportional to the rate of
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change of the rate of change of the number of lines of force threading the cir-
cuit.

Faraday's Law (a) The induced E M.F. in a conductor is proportional
to the rate at which the conductor cuts the magnetic lines of force, (b) The
induced E. M. F. in a circuit is proportional to the rate of change of the
number of lines of force threading the circuit.

TEXT 3
EMIL LENZ. Lenz's Law

EMIL LENZ was born on the 12 of February 1804 and died on the 29 of
January 1865 in Derpt. He became a prominent Russian physicist, an Academi-
cian.

At the age of 16 he entered the Derpt University. In 1823, when being a
student, he joined a 3 year round-the-world trip on board of the ship “Enter-
prise” as a physicist. The chief of the expedition was Kotzebu, a famous Rus-
sian seaman and explorer. In 1828 Lenz was elected adjunct-professor of the
St. Petersburg Academy of Sciences for his outstanding investigations in geo-
physics.

In the 30ies of the 19th century, Lenz reorganized a physical laboratory
of the Academy of Sciences where he began his famous studies on electrici-
ty and magnetism. He discovered the law of the electric current emitting
heat in conductors. This law laid the foundation for the discovery of the Law
of conservation and conversion of energy.

The direction of the induced current is such that its effect opposes the
change producing it. The right-hand rule enables one to predict the direction
of the induced current, and may be shown to conform with Lenz's law.

The induction coil, the dynamo, the transformer and the telephone are
practical application of electromagnetic induction.

TEXT 4
Kirchhoff's Laws

GUSTAV ROBERT KIRCHHOFF (1824-1887) is a famous German
scientist. He graduated from the Kénigsberg University in 1846. Since 1850
he had been an extraordinary professor of physics at the University of Bres-
lau, and since 1854 — an ordinary professor of experimental and theoretical
physics in Heidelberg University, in 1875 he became the chief of the Chair
of mathematical physics in Berlin University.
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His first works (1845-49) were dedicated to studies of the electric cur-
rent in various kinds of conductors, series and parallel circuits, and to distri-
bution of electricity in the conductors. Together with Bunsen, he was the au-
thor of spectral analysis.

G. R. Kirchhoff expanded and clarified Ohm's law with two statements
which may be paraphrased as follows:

1. The current entering a point is equivalent to the current leaving the
point.

2. The sum of the voltage drops around a closed loop is equal to the
applied voltage.

Kirchhoff intended his statements to apply to all circuits. The formulas
I=lj=l,=... and E, = E1 + E, + E3 + ... + E, are true expressions of Kirch-
hof's laws as fair as series circuits are concerned.

The two main principles of circuit analysis are:

(1) Kirchhoff's Current Law. The sum of the currents directed away
from the junction is equal to the sum of the currents directed toward the
junction.

(2) Kirchhoff's E. M. F. Law. The sum of the voltage drops around any
closed loop of a network equals the sum of the voltage rises around this
loop.

TEXTS
A Great Invention of a Russian Scientist

Radio occupies one of the leading places among the greatest achieve-
ments of modern engineering. It was invented by Professor A. S. Popov, a
talented Russian scientist, who demonstrated the first radio — receiving set in
the world on May 7, 1895.

And it is on this day that the anniversary of the birth of the radio is
marked.

By his invention Popov made a priceless contribution to the develop-
ment of world science.

A. S. Popov was born in the Urals, on March 16, 1859. For some years
he had been studying at the seminary in Perm, and then went to the Univer-
sity of St. Petersburg. In his student days he worked as a mechanic at one of
the first electric power — plants in St. Petersburg which was producing elec-
tric lights for Nevsky Prospekt.

After graduating from the University in 1882, A. S. Popov remained
there as a post — graduate at the Physics Department. A year later he became
a lecturer in Physics and Electrical Engineering in Kronstadt. By this time
he had already gained recognition among specialists as an authority in this
field.
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After Hertz had published his experiments proving the existence of
electromagnetic waves, A. S. Popov thought of the possibility of using Hertz
waves for transmitting signals over a distance. Thus the first wireless (radio)
receiving set was created. Then Popov developed his device and on March
24, 1896 he demonstrated the transmission and reception of a radiogram
consisting of two words: Heinrich Hertz. On that day the radio-telegraphy
was converted from an abstract theoretical problem into a real fact.

A. S. Popov did not live to see the great progress of his invention. In
the first decrees the Soviet Government planned the development of an in-
dustry for producing radio equipment, the construction of radio stations. All
this was put into practice on a scale which had greatly surpassed plans for
the radiofication of the country.

Popov’s invention laid the foundation for further inventions and im-
provements in the field of radio engineering. Since that time scientists all
over the world have been developing the modern systems of radiotelegra-
phy, broadcasting, television, radiolocation, radio-navigation and other
branches of radio-electronics.

TEXT6
CHARLES COULOMB

CHARLES COULOMB (1736-1806), a member of the Paris Academy
of Sciences, an outstanding French physicist in the period from 1785 to
1789 stated the law of electrostatic and magnetic interaction. His work in
this field laid foundation for the future theoretic investigations in the elec-
trostatics and magnetstatics.

Coulomb’s law is one of the principal laws of electrostatics. It estab-
lished a relationship between the force of interaction of two static electric
charges, their quantities, and the distance between them. According to
Coulomb’s law the absolute value of the force of repulsion of two like
charges or the force of attraction between two unlike charges e | and e 2,
which size is much less than the distance between them, is inversely propor-
tional to the square of the distance between them. He also stated the laws of
rotation, dry friction, laws of interaction between magnetic poles. All these
laws were named in honor of Ch. Coulomb.

TEXT7
ANDRE MARIE AMPERE

ANDRE MARIE AMPERE (1775-1836) was an outstanding physicist

and mathematician of French origin. He is one of the founders of modern
electrodynamics. He was born in aristocratic family in Lyon. By the age of 14
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he has read all the 20 volumes of «The Encyclopedia» by Diderot and
D’ Alambert. His scientific interests were very diverse.

In 1801 Ampere headed the Chair of Physics in Burge, in 1805 he be-
came a teacher of physics at the Polytechnical School in Paris. Since 1814
he was elected Member of The Institute, which later transformed into the
French Academy of Sciences. After 1824 he occupied the post of professor at
the Ecole Normale in Paris.

Ampere’s studies on the effects of the electric current flow on the mag-
netic needle were his greatest contribution to physics. In 1820 in the report
to the Paris Academy, he made the announcement of the so-called “Ampere
Rule”, which is since used to define the deflection of the needle affected by
the electric current. This led him to the discovery of interactions between
electric currents. The fundamental laws of this interaction got his name.

TEXT 8
GEORGE SYMON OHM

GEORGE SYMON OHM (1784-1854) is a famous German physicist.
In 1805 he entered the Erlangen University. Though he did not graduate
from this University, he managed to write and defend a thesis in 1811. Later,
he was a teacher at the gymnasiums of Gottstadt and Wamburg. Beginning
from 1833 he became professor at the Polytechnical School in Niirenberg,
and since 1849 — at the Miinchen University.

He is most famous for establishment of the general law of the electric
circuit, stating the relation between resistance, electromotive force, and
strength of the current in the electric circuit. The law was discovered experi-
mentally and first formulated in 1826. Further investigations made use of
this law. The unit of resistance was named after Ohm at the International
Congress of Electricians in 1881.

TEXT9
JAMES CLERC MAXWELL

JAMES CLERC MAXWELL, a British physicist, was born in 1831. In
1847-1850, he studied at the Edinborough University and later in Cam-
bridge. On graduating from the Cambridge University, he was offered a post
of a teacher there. In 1860 he headed the Chair of Physics in the King’s Col-
lege in London. In 1871 he went back to Cambridge where he headed a
newly-organized laboratory named in honor of H. Cavendish.

His scientific interests lay in the field of electro-magnetism, molecular
physics, optics, mechanics and other. Maxwell published his first scientific
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paper when he was only 15. He founded the theory of electro-magnetic
field, the electromagnetic theory of light. He is credited with the studies of
the Saturnus rings. He described all known facts of electrodynamics by
means of system of equations, known as Maxwell’s equations of electrody-
namics.

TEXT 10
The World’s Brightest Lamp

The world’s brightest lamp, able to light an area of 250 acres was pro-
duced by the Moscow Electric Lamp Works not long ago. It was designed
by Victor Vasiliyev.

The lamp, which is named after the bright star Sirius is a three — phase
200 — kilowatt discharge lamp. The working part of the lamp is a double
walled quartz tube which is 10 inches in diameter and about 40 inches long.
The lamp is started by a special high voltage flash and cooled by water cir-
culating between the inner and outer tubes.

One of these lamps is now installed nearly 200 feet above ground level
in the engineering pavilion of the Industrial Exhibition Moscow. The Sirius
lamp can be particularly useful on big construction sites.

TEXT 11
EARLY HISTORY OF ELECTRICITY

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

Nobody knew that the above phenomena were due to electricity. People
could neither understand their observations nor find any practical applications
for them. All of man's knowledge in the field of electricity has been obtained
during the last 370 years. It took a long time before scientists learned how to
make use of electricity. Most of the electrically operated devices, such as the
electric lamp, the refrigerator, the tram, the lift, the radio are less than one
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hundred years old. In spite of their having been employed for such a short pe-
riod of time, they play a most important part in man's everyday life all over
the world.

Famous names are connected with the scientific research on electricity,
its history. As early as about 600 B. C. the Greek philosopher Phales discov-
ered that when amber was rubbed, it attracted and held minute light objects.
However, he could not know that amber was charged with electricity owing
to the process of rubbing. Then Gilbert, the English physicist, began the first
systematic scientific research on electrical phenomena. He discovered that
various substances possessed the property similar to that of amber: they
generated electricity when they were rubbed. He gave the name "electricity"
to the phenomenon he was studying. He got this word from the Greek "elec-
trum" meaning «amber».

Many learned men of Europe began to use the new word «electricity»
In their conversation as they were engaged in research of their own. Scien-
tists of Russia, France and Italy made their contribution as well as the Eng-
lishmen and the Germans.

TEXT 12
FROM THE HISTORY OF ELECTRICITY

There are two types of electricity, namely, electricity at rest or in a stat-
ic condition and electricity in motion, that is, the electric current. Both of
them are made up of electric charges, static charges being at rest, while elec-
tric current flows and does work. Thus, they differ in their ability to serve
mankind as well as in their behaviour.

Static electricity was the only electrical phenomenon to be observed by
man for a long time. At least 2,500 years ago the Greeks knew how to get
electricity by rubbing substances. However, the electricity to be obtained by
rubbing objects cannot be used to light lamps, to boil water, to run electric
trains, and so on. It is usually very high in voltage and difficult to control,
besides it discharges in no time.

As early as 1753, Franklin made an important contribution to the sci-
ence of electricity. He was the first to prove that unlike charges are pro-
duced due to rubbing dissimilar objects. To show that the charges are unlike
and opposite, he decided to call the charge on the rubber-negative and that
on the glass-positive.

In this connection one might remember the Russian academician V. V.
Petrov. He was the first to carry on experiments and observations on the
electrification of metals by rubbing them one against another. As a result he
was the first scientist in the world who solved that problem.

Volta’s discovery of electric current developed out of Galvani's exper-
iments with the frog. Galvani observed that the legs of a dead frog jumped
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as a result of an electric charge. He tried his experiment several times and
every time he obtained the same result. He thought that electricity was gen-
erated within the leg itself.

Volta began to carry on similar experiments and soon found that the
electric source was not within the frog's leg but was the result of the contact
of both dissimilar metals used during his observations. However, to carry on
such-experiments was not an easy thing to do. He spent the next few years
trying to invent a source of continuous current. To increase the effect ob-
tained with one pair of metals, Volta increased the number of these pairs.
Thus the voltaic pile consisted of a copper layer and a layer of zinc placed
one above another with a layer of flannel moistened in salt water between
them. A wire was connected to the first disc of copper and to the last disc of
zinc.

The year 1800 is a date to be remembered: for the first time in the
world's history a continuous current was generated.

Volta was born in Como, Italy, on February 18, 1745. For some years
he was a teacher of physics in his home town. Later on he became professor
of natural sciences at the University of Pavia. After his famous discovery he
traveled in many countries, among them France, Germany and England. He
was invited to Paris to deliver lectures on the newly discovered chemical
source of continuous current. In 1819 he returned to Como where he spent
the rest of his life. Volta died at the age of 82.

TEXT 13
NATURE OF ELECTRICITY

The first recorded observation on electricity was made by the ancient
Greek philosopher Phales. He stated that a piece of amber rubbed with fur
attracted light objects. But more than 22 centuries passed before the study of
magnetism and of electrical phenomena began by Galileo and other scien-
tists.

It was well known that not only amber, but many other substances hav-
ing been rubbed behave like amber i. e. can be electrified. It was discovered
that any 2 dissimilar substances forced into contact and then separated be-
came electrified, or acquired electrical charges.

During the 19" century the idea of the nature of electricity was com-
pletely revolutionized. The atom was regarded as the ultimate subdivision of
matter. Today the atom is regarded as an electrical system. In this electrical
system there is a nucleus containing positively charged particles called pro-
tons. The nucleus is surrounded by lighter negatively charged units — elec-
trons. So the most essential constituent of matter is made up of electrically

66



charged particles. Matter is neutral and produces no electrical effects when it
has equal amounts of both charges.

But when the number of negative charge is unlike the number of posi-
tive ones, matter will produce electrical effects. Having lost some of its elec-
trons, the atom has a positive charge: having an excess of electrons — it has a
negative charge.

TEXT 14
ATMOSPHERIC ELECTRICITY

Electricity plays such an important part in modern life that in order to
get it, men have been burning millions of tons of coal. Coal is burned in-
stead of its being mainly used as a source of valuable chemical substances
which it contains. Therefore, finding new sources of electric energy is a
most important problem that scientists and engineers try to solve.

Hundreds of millions of volts are required for a lightning spark about
one and a half kilometre long. However, this does not represent very much
energy because of the intervals between single thunderstorms. As for the
power spent in producing lightning flashes all over the world, it is only
about 1/10,000 of the power got by mankind from the sun, both in the form
of light and that of heat. Thus, the source in question may interest only the
scientists of the future.

Atmospheric electricity is the earliest manifestation of electricity
known to man. However, nobody understood that phenomenon and its prop-
erties until Benjamin Franklin made his kite experiment. On studying the
Leyden jar (for long years the only known condenser), Franklin began think-
ing that lightning was a strong spark of electricity. He began experimenting
in order to draw electricity from the clouds to the earth. The story about his
famous kite is known all over the world.

On a stormy day Franklin and his son went into the country taking with
them some necessary things such as: a kite with a long string, a key and so
on. The key was connected to the lower end of the string. "If lightning is the
same as electricity,”" Franklin thought, "then some of its sparks must come
down the kite string to the key." Soon the kite was flying high among the
clouds where lightning flashed. However, the kite having been raised, some
time passed before there was any proof of its being electrified. Then the rain
fell and wetted the string. The wet string conducted the electricity from the
clouds down the string to the key. Franklin and his son both saw electric
sparks which grew bigger and stronger. Thus, it was proved that lightning is
a discharge of electricity like that got from the batteries of Leyden jars.

Trying to develop a method of protecting buildings during thunder-
storms, Franklin continued studying that problem and invented the lightning
conductor. He wrote necessary instructions for the installation of his invention,
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the principle of his lightning conductor being in use until now. Thus, pro-
tecting buildings from strokes of lightning was the first discovery in the field
of electricity employed for the good of mankind.

TEXT 15
MAGNETISM

In studying the electric current, the following relation between mag-
netism and the electric current can be observed; on the one hand magnetism
Is produced by the current and on the other hand the current is produced
from magnetism.

Magnetism is mentioned in the oldest writings of man. Romans, for ex-
ample, knew that an object looking like a small dark stone had the property
of attracting iron. However, nobody knew who discovered magnetism or
where and when the discovery was made. Of course, people could not help
repeating the stories that they had heard from their fathers who, in their turn,
heard them from their own fathers and so on.

One story tells us of a man called Magnus whose iron staff was pulled
to a stone and held there. He had great difficulty in pulling his staff away.
Magnus carried the stone away with him in order to demonstrate its attracting
ability among his friends. This unfamiliar substance was called Magnus after
its discoverer, this name having come down to us as "Magnet".

According to another story, a great mountain by the sea possessed so
much magnetism that all passing ships were destroyed because all their iron
parts fell out. They were pulled out because of the magnetic force of that
mountain.

The earliest practical application of magnetism was connected with the
use of a simple compass consisting of one small magnet pointing north and
south.

A great step forward in the scientific study of magnetism was made by
Gilbert, the well-known English physicist (1540-1603). He carried out vari-
ous important experiments on electricity and magnetism and wrote a book
where he put together all that was known about magnetism. He proved that
the earth itself was a great magnet.

Reference must be made here to Galileo, the famous Italian astrono-
mer, physicist and mathematician. He took great interest in Gilbert's
achievements and also studied the properties of magnetic materials. He ex-
perimented with them trying to increase their attracting power.

At present, even a schoolboy is quite familiar with the fact that in mag-
netic materials, such as iron and steel, the molecules themselves are minute
magnets, each of them having a north pole and a south pole.
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TEXT 16
MAGNETIC EFFECT OF AN ELECTRIC CURRENT

The invention of the voltaic cell in 1800 gave electrical experimenters a
source of a constant flow of current. Seven years later the Danish scientist
and experimenter Oersted, decided to establish the relation between a flow
of current and a magnetic needle. It took him at least 13 years more to find
out that a compass needle is deflected when brought near a wire through
which the electric current flows. At last, during a lecture he adjusted, by
chance, the wire parallel to the needle. Then, both he and his class saw that
when the current was turned on, the needle deflected almost at right angles
towards the conductor. As soon as the direction of the current was reversed,
the direction the needle pointed in was reversed too.

Oersted also pointed out that provided the wire were adjusted below the
needle, the deflection was reversed.

The above-mentioned phenomenon highly interested Ampere who re-
peated the experiment and added a number of valuable observations and
statements. He began his research under the influence of Oersted's discovery
and carried it on throughout the rest of his life.

Everyone knows Ampere's rule thanks to which the direction of the mag-
netic effect of the current can always be found. Ampere established and proved
that magnetic effects could be produced without any magnets by means of elec-
tricity alone. He turned his attention to the behaviour of the electric current in a
single straight conductor and in a conductor that is formed into a coil, i.e. a so-
lenoid.

When a wire conducting a current is formed into a coil of several turns,
the amount of magnetism is greatly increased.

It is not difficult to understand that the greater the number of turns of
wire, the greater is the m.m.f. (that is the magnetomotive force) produced
within the coil by any constant amount of current flowing through it. In addi-
tion, when doubling the current, we double the magnetism generated in the
coil.

A solenoid has two poles which attract and repel the poles of other
magnets. While suspended, it takes up a north and a south direction exactly
like the compass needle. A core of iron becomes strongly magnetized if
placed within the solenoid while the current is flowing.
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UNIT 2.INTERESTING FACTS
ON ELECTRICITY AND ELECTRONICS

TEXT 1
ELECTRICITY MAY BE DANGEROUS

Many people have had strong shocks from the electric wires in a house.
The wires seldom carry current at a higher voltage than 220, and a person
who touches a bare wire or terminal may suffer no harm if the skin is dry.
But if the hand is wet, he may be killed. Water is known to be a good con-
ductor of electricity and provides an easy path for the current from the wire
to the body. One of the main wires carrying the current is connected to earth,
and if a person touches the other one with a wet hand, a heavy current rill
flow through his body to earth and so to the others. The body forms part of
an electric circuit.

When dealing with wires and fuses carrying an electric current, it is
best to wear rubber gloves. Rubber is a good insulator and will not let the
current pass to the skin. If no rubber gloves can be found in the house, dry
cloth gloves are better than nothing. Never touch a bare wire with the wet
hand, and never, in any situation, touch a water pipe and an electric wire at
the same time.

People use electricity in their homes every day but sometimes forget
that it is a form of power and may be dangerous. At the other end of the wire
there are great generators driven by turbines turning at high speed. One
should remember that the power they generate is enormous. It can burn and
kill, but it will serve well if it is used wisely.

TEXT 2
POWER TRANSMISSION

They say that about a hundred years ago, power was never carried far
away from its source. Later on, the range of transmission was expanded to a
few miles. And now, in a comparatively short period of time, electrical en-
gineering has achieved so much that it is quite possible, at will, to convert
mechanical energy into electrical energy and transmit the latter over hun-
dreds of kilometres and more in any direction required. Then in a suitable
locality the electric energy can be reconverted into mechanical energy
whenever it is desirable. It is not difficult to understand that the above pro-
cess has been made possible owing to generators, transformers and motors
as well as to other necessary electrical equipment. In this connection one
cannot but mention the growth of electric power generation in this country.
The longest transmission line in pre-revolutionary Russia was that connect-
ing the Klasson power-station with Moscow. It is said to have been 70 km
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long, while the present VVolgograd—Moscow high-tension transmission line is
over 1000 kilometres long. (The reader is asked to note that the English
terms "high-tension™ and "high-voltage" are interchangeable.)

It goes without saying that as soon as the electric energy is produced at
the power-station, it is to be transmitted over wires to the substation and then
to the consumer. However, the longer the wire, the greater is its resistance to
current flow. On the other hand, the higher the offered resistance, the greater are
the heating losses in electric wires. One can reduce these undesirable losses in
two ways, namely, one can reduce either the resistance or the current. It is
easy for us to see how we can reduce resistance: it is necessary to make use of
a better conducting material and as thick wires as possible. However, such
wires are calculated to require too much material and, hence, they will be too
expensive. Can the current be reduced? Yes, it is quite possible to reduce the
current in the transmission system by employing transformers. In effect, the
waste of useful energy has been greatly decreased due to high-voltage lines. It
Is well known that high voltage means low current, low current in its turn re-
sults in reduced heating losses in electrical wires. It is dangerous, however, to
use power at very high voltages for anything but transmission and distribution.
For that reason, the voltage is always reduced again before the power is made
use of.

TEXT 3
HYDROELECTRIC POWER-STATION

Water power was used to drive machinery long before Polzunov and
James Watt harnessed steam to meet man's needs for useful power.

Modern hydroelectric power-stations use water power to turn the ma-
chines which generate electricity. The water power may be obtained from
small dams in rivers or from enormous sources of water power like those to
be found in Russia. However, most of our electricity, that is about 86 per
cent, still comes from steam power-stations.

In some other countries, such as Norway, Sweden, and Switzerland,
more electric energy is produced from water power than from steam. They
have been developing large hydroelectric power-stations for the past forty
years, or so, because they lack a sufficient fuel supply. The tendency, nowa-
days, even for countries that have large coal resources is to utilize their wa-
ter power in order to conserve their resources of coal. As a matter of fact,
almost one half of the total electric supply of the world comes from water
power.

The locality of a hydroelectric power plant depends on natural condi-
tions. The hydroelectric power plant may be located either at the dam or at a
considerable distance below. That depends on the desirability of using the
head supply at the dam itself or the desirability of getting a greater head. In
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the latter case, water is conducted through pipes or open channels to a point
farther downstream where the natural conditions make a greater head possi-
ble.

The design of machines for using water power greatly depends on the
nature of the available water supply. In some cases great quantities of water
can be taken from a large river with only a few feet head. In other cases, in-
stead of a few feet, we may have a head of several thousands of feet. In gen-
eral, power may be developed from water by action of its pressure, of its ve-
locity, or by a combination of both.

A hydraulic turbine and a generator are the main equipment in a hydro-
electric power-station. Hydraulic turbines are the key machines converting
the energy of flowing water into mechanical energy. Such turbines have the
following principal parts: a runner composed of radial blades mounted on a
rotating shaft and a steel casing which houses the runner. There are two
types of water turbines, namely, the reaction turbine and the impulse turbine.
The reaction turbine is the one for low heads and a small flow. Modified
forms of the above turbine are used for medium heads up to 500-600 ft, the
shaft being horizontal for the larger heads. High heads, above 500 ft, employ
the impulse type turbine.

Hydropower engineering is developing mainly by constructing high
capacity stations integrated into river systems known as cascades. Such cas-
cades are already in operation on the Dnieper, the VVolga and the Angara.

TEXT 4
NUCLEAR POWER PLANT

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

A nuclear reactor has several advantages over power-plants that use
coal or natural gas. The latter produce considerable air pollution, releasing
combusted gases into atmosphere, whereas a nuclear power plant gives off
almost no air pollutants. As to nuclear fuel, it is far cleaner than any other
fuel for operating a heat engine. Furthermore, our reserves of coal, oil and
gas are decreasing so nuclear fuel is to replace them.
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TEXT S5
ELECTRONICS AND TECHNICAL PROGRESS

Large — scale application of electronic techniques is a trend of technical
progress capable of revolutionizing many branches of industry.

Electronics as a science studies the properties of electrons, the laws of
their motion, the laws of the transformation of various kinds of energy
through the media of electrons.

At present it is difficult to enumerate all branches of science and tech-
nology which are based on electronic technique.

Electronics make it possible to raise industrial automation to a higher
level, to prepare conditions for the future technical retooling of the national
economy. It is expected to revolutionize the system of control over mecha-
nisms and production processes. Electronics greatly helps to conduct fun-
damental research in nuclear physics, in the study of the nature of matter,
and in realization of controlled thermonuclear reactions.

An ever greater role is being played by electronics in the development
of the chemical industry.

Electronics embrace many independent branches. The main among
them are vacuum, semiconductor, molecular and quantum electronics.

TEXT6
PROTECTION AND CONTROL EQUIPMENT

In electrical systems for the generation, distribution and use of electri-
cal energy, considerable control equipment is necessary. It can be divided
into two classes:

a) equipment used at the generating and distributing end;

b) equipment used at the receiving end of the system.

c) secondary emission, in which electrons are driven from a material by
the impact of electrons or other particles on its surface.

d) field emission, in which electrons are drawn from the surface of a
metal by the application of very powerful electric fields.

TEXT7
THE NUCLEUS

The nucleus is composed of protons, neutrons, and other subatomic

particles. The proton is a relatively heavy positive particle. It has exactly the
same quantity of electrical charge as the electron although its sign (or value)
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IS opposite. The proton weighs the same as approximately 1845 electrons,
and the atom contains a like number of protons and electrons. The neutron is
so named because it is electrically neutral, that is, it is neither positive nor
negative. The neutron adds weight to the atom and tends to prevent move-
ment of the protons.

When the parts of the atom are examined, there can be found minute
particles with positive and negative electrical charges. The basic difference
between lead and gold lies in the number of electrons and protons in the at-
oms which compose these materials (metals).

The simplest atom consists of a nucleus which contains one proton,
which is orbited by a single electron. This is the hydrogen atom. One of the
more complex atoms is californium. This atom contains 98 photons and 98
electrons with the electrons orbiting the nucleus in seven different and distinct
energy shells.

TEXT 8
WHAT IS AN ELECTRON?

What is an electron? It is a very small, indivisible, fundamental particle
—a major constituent of all matter. All electrons appear to be identical and to
have properties that do not change with time.

Two essential characteristics of the electron are its mass and its charge.
Qualitatively, an electron is a piece of matter that has weight and is affected
by gravity. Just as the mass of any object is defined, the mass of the electron
can be defined by applying a force and measuring the resulting rate of change
in the velocity of the electron, that is, the rapidity with which its velocity
changes. This rate of change is called acceleration, and the electron mass is
then defined as the ratio of the applied force to the resulting acceleration. The
mass of the electron is found to be about 9.11 x 10 grams. Not only the
electron but all matter appears to have positive mass, which is equivalent to
saying that a force applied to any abject results in acceleration in the same di-
rection as the force.

How does the other aspect, the charge of the electron, arise? All elec-
trons have an electric charge, and the amount of charge, like the mass, is
identical for all electrons. No one has ever succeeded in isolating an amount
of charge smaller than that of the electron. The sign of the charge of the
electron is conventionally defined as negative; the electron thus represents
the fundamental unit of a negative charge.
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TEXT9
ELECTRONS AND ELECTRONIC CHARGES

An atom of ordinary hydrogen is composed of one positively charged
proton as a nucleus and one negatively charged electron. The proton is about
1,840 times more massive than the electron. Heavier atoms are built up of
protons, neutrons, and electrons. When a body is negatively charged, it has
excess electrons; if positively charged, there is a deficiency of electrons.

In metallic conductors many of the electrons are free to travel about
among the atoms like molecules of a gas.

When electric charges are static, they do not progress in any definite di-
rection. Excess electrostatic charges reside on the outer surface of a conduc-
tor, and their density is greatest in regions of greatest curvature.

TEXT 10
POLARITY

All matter is basically composed of two types of electricity: positive
particles and negative particles. The negative particles are relatively light in
weight and in constant motion. These orbiting particles exhibit equal and
opposite electrical characteristics to the heavier particles within the nucleus.

When an atom has the same number of electrons as it has protons, it
exalts no outward electrical properties. This is because the positive and neg-
ative charges are exactly balanced. Such an atom is electrically stable and is
said to be neutral.

When an atom takes on an excess of electrons, it exhibits outward
characteristics similar to the electron. It takes an overall negative property.
This condition is called a negative change, and such changed atom is not
electrically stable. A charged atom is called an ion, and if the charge is nega-
tive, it is called a negative ion.

An atom which has less than its normal quota of electrons, displays a
positive polarity similar to that of the proton due to the fact that it has more
positive protons than it has negative electrons. This type of atom is said to
assume a positive electrical charge. Such an atom is known as a positive ion
while it is in this electrically unstable condition.

These charges of atoms are the simplest examples of static electricity.
We stated that atoms are influenced to accept or give up electrons.

As the name dynamic electricity indicates, this is electricity in motion.
The heart of the matter is electron movement.
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In electrical system, electrical pressure is needed. To maintain this
pressure, a device that will move electrons in a way similar to that in which
the pump moves water is necessary. The most familiar is the storage battery.

TEXT 11
ENERGY CONVERSION

Since energy can neither be created nor destroyed, any process of pro-
ducing voltage must be a conversion from one form of energy to another.
There are several names for the machines that convert mechanical energy
into electrical energy. The dynamo is the source of huge amounts of power;
the magneto supplies minute power outputs; and in between there are alter-
nators and generators. All of these work at the same principle, the principle
demonstrated by Faraday when he discovered that relative motion between a
magnetic field and a conductor in that field would induce a current in the
conductor. It makes no real difference whether the conductor is stationary
and the field moving or the field is stationary and the conductor moving.
The important factor is the relative motion in a manner that will cause flux
to cut across the conductor.
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ability

above mentioned
accompany
achievement

add

adjust

advantage

air-cooled transformer

air-gap

all over the world
alternating current
alternating force
alternator
although

amber

ammeter

amount to
appliance
application
armature

arrange

as a matter of fact
as for

as soon as

as well as

as well

asbestos

at least

at rest

at right angles

at will

attract

bare conductor

Vocabulary

A

CIIOCOOHOCTD
BBIIICYTTOMSIHY ThII
CONPOBOXK/IATh

JTOCTH)KCHHUE

MPUOABIISITH, BKIAABIBATH
peryJupoBaTh; yCTaHABIMBATh
MPEUMYIIECTBO
TpaHcopMaTop ¢ BO3IYIIHBIM OXJIa-
KICHUEM

BO3YIIHBIN 3a30D

110 BCEMY MUDPY

IIEPEMEHHBINA TOK

MIEPEMEHHO JICUCTBYIOIIAs CUila
reHepaTop MEPEMEHHOTO TOKa
XOTS

SIHTaph

aMIIepMETP

JTOXOJIUTH JI0

npuoop

MIPUMEHEHHE

SIKOPb

pacnoJiaratbcs
JIEUCTBUTEIIHLHO, HA CAaMOM JIeJie
YTO KacaeTcs

KaK TOJIbKO

TaK e Kak

TaKXe

acoect

110 KparHeu mepe

B ITOKOE

MO/ MPSIMBIM YTJIOM

110 KEeJTaHUIO

MIPUTSITUBATH

B

HEU30JIMPOBAHHBIA MPOBOJIHUK; Or0-
JICHHBIN MPOBOJY
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bare wire
battery
be alike
be bolted
be certain

be composed of

be detected
be determined
be dislodged
be divided

be driven

be exposed

be expressed
be familiar

be manifested
be related to
be released

be transmitted
because of
bedplate
behaviour
bell circuit
brush gear
brush

burn

by means of

cable fault
calibrate
capacity
carry out
carry

cell
change
charge
chemical
closed circuit
coal

coil

come into contact

OTOJIEHHBIN IIPOBOJ
Oarapes

OBITH ITOOOHBIM
MPUKPEIUIATHCS 00JITaMU
00s3aTeJIbHO, HECOMHEHHO
COCTOSITH M3
0OHapyKUBAThCS
OTIPEICIISThHCS

CMeIaThCs
MOAPA3ACIIATHCS
TIPUBOUTHCS B IBMKCHHC
MOJIBEPTATHCS IEUCTBUIO
BBIPAKATHCS

OBITH 3HAKOMBIM
MIPOSIBIIATHCS

OTHOCHUTBLCS
0CBO0OOXKIATHCS
nepeaaBaThCs

13-3a, BCJIICJACTBUE

CTaHWHA; OCHOBAHHWE; OMOPHAs IIJINTA
oBeIeHUE; peKUM (PabOThI)
IIeNb BKJIIOUEHHUS 3BOHKA
LIETOYHOE YCTPOMCTBO
HIEeTKa

C)KUTaTh

MIOCPEICTBOM, TIPH TTOMOIIIH

C

MOBpPEXKICHUE Ka0ems
rpaayupoBaTh

MOIIIHOCTB; CIIOCOOHOCTh; EMKOCTh
IIPOBOJINTH, OCYIIECTBIISIThH
HECTH; MPOBOJUTH; MPOXOIUTh
3JIEMEHT

U3MECHSTH, PE0OPa30BHIBATH
3apsi; 3apsHKaTh

XUMUYECKUU

3aMKHYTas 1eThb

yTOJb

KaTyIlIKa

CONIPHKACATHCS
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commutating pole
commutator
comprise

concept

conduct

conduct electric current
conductance
conductivity
conductor
confuse

connect
consequently
consider
considerable
consist of
constant
construct

contain

continual
continuously
contribute
contribution
control

convert

copper

cord

core

core-type transformer
crane

create

current transformer
current

cut

d. c. = direct current
dangerous

deal with

decrease

decreasing
definition

BCIIOMOTaTEIbHBIN MOJIFOC
KOMMYTaTOp

BKJIIOYATh (B ce0s)

MOHSATHE; KOHLETILIUS
POBOJNTH

IPOBOJNUTH

IPOBOIMMOCTh
IPOBOIMMOCTh

IPOBOJAHUK

MyTaTh, IEpENnyTaTh
COCUHSATD, CBSI3bIBATh
CJeA0BATEIBHO; TOITOMY
paccMaTpuBaTh; CUMTATh
3HAYUTEITbHBIN

COCTOSITh U3

MMOCTOSIHHBIN

CTPOUTH, CO3/1aBaTh
COZIEPKATh

HENPEPbIBHBIN

HEIMPEPBIBHO; TOCTOSTHHO
JenaTh BKIaj

BKJIaJ1

yIpaBJsiTh, KOHTPOJIUPOBATh
npeoOpa3oBbIBaTh, IPEBPAILATH
Melb

HIHYP

CepACUYHUK

CTEP>KHEBOU TpaHchOpMaTop
ITOJTbEMHBIN KpaH

CO3/1aBaTh

TpaHchopMaTop ToKa

TOK

COKpalllaTh; pe3aTh; PacCeKaTh

D

MMOCTOSIHHBIN TOK
ONACHBIN

UMETbH JEJIO0 C
YMEHBIIUTD, IOHUXKATh
YMEHBIIIEHUE
OIpEACIICHNUE
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deflect

deflecting torque

deliver

despite
destroy
detect
determine
develop
development
device

direct current
direction
disarrangement
discharge
discovery
distribution
do without
drift

drive

due to
dynamo

ease
efficiency

electric charge
electric device
electric(al)
electrify
electrolytic

electromagnetic induction

electrometer

electromotive force (=e. m. f.)

electroplating

electrostatic field
electrostatic generator

emit
employ
encounter

OTKJIOHSATHCS
OTKJIOHSIOIINY MOMEHT
MOCTABJIATh, JOCTABJIATH, MPEAOCTaB-
JIATh

HECMOTpS Ha

paspyuiath

0OHapy»X1BaTh; 3aMeYaTh
OTIPEICIISITh

pa3BUBaTh, pazpadbaThIBaTh
pa3BuTHE; pazpaboTKa

npubop, mpucrnocodIeHne
MOCTOSIHHBIN TOK

HaIpaBJICHUE

Oecrnops oK

paspsoKaTh

OTKPBITHE

pacripeeneHue

00X0aUThCA 0€3 Uero-JImoo
npeiidoBaTh; MEIJIEHHO TE€Yh
IIPUBOJI, IPUBOIUTH B JIBMOKECHUE
Oyraronapsi, BCIEJACTBHE, U3-3a
JMHAMO

E

JErKOCTb, MPOCTOTA
3 PEKTUBHOCTS; MPOU3BOUTEIIb-
HOCTh

BJIEKTPUYECKUU 3apsi]l

AJIEKTPUYECKOE YCTPOICTBO, IpUbop
3JIEKTPUYECKUI

ANEKTPUPHUIIUPOBATH; IIEKTPU30BAThH
3JIEKTPOJIMTUYECKU I
AJEKTPOMAarHUTHAsI MHAYKIUS
AIEKTPOMETP

anekTpoasrokyinas cuia (2J1C)
rajbBaHOIOKPHITHE
ANEKTPOCTATUYECKOE TT0JIE
AJIEKTPOCTATUUYECKUHN TeHEpaTOp
U3JIy4aTh, BBIACIATh, UCITYCKATh
UCII0JIb30BaTh, IPUMEHSATH
CTaJIKMBATHCSI, BCTPEYATHCS
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engineer
engineering
enough
equipment
essential

establish

ever since
exceed

excite
expensive
extensive use
external
external circuit

familiar
famous
field coil

field structure
field

find out

flow

force

former

frame

friction
furnace

fuse

generally
generate

generator
great variety
growth

HUHXEHEP

TEXHHKA

JIOCTaTOYHO

obopymoBaHue
CYIIECTBEHHBIH; OCHOBHOM; HE00XO-
JTAMBIN

yCTaHaBJIMBATh, OCHOBHIBATH
C TOTO BPEMEHH, C TEX IOP
MIPEBHIIIATH

BO30YXK/IaTh

JOPOron

ITUPOKOE TPUMEHEHUE
BHEIITHUM

BHEIIITHSS 1ICITh

F

3HAKOMBIN

U3BECTHBIN

KaTymika Bo30yKJIeHUsI; OOMOTKa BO3-
OyXXJICHHS

WHIYKTOpHAs CTaHWHA

noJie; 001acTh (HayKu, TEXHUKH)
BBISICHSTD; IOHUMATh

TEYb

3aCTaBISITh; CHIIA

TIEPBBIA U3 YITIOMSHYTBIX

pama; Kopmyc

TpeHUE

neyb

PEIOXPAHUTEITH

G

BOOOIIIE, B IIEJIOM; OOBIYHO
IPOU3BOJINTh, BBIpAOATHIBATH, T'EHE-
pUPOBATH

reHEpaTop

0oJIbIIIOE pa3HOOOpa3ue

POCT, YBEITMYCHHE
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harness

heat loss
heating losses
hence

hot wire

In conjunction with
In each case
in effect

In its turn

in motion

in no time
in one’s turn
in parallel

In question
in series

in spite of

in the form

incandescent filament lamp

increase
increasing
influence
input voltage
inserted
installation
instead of

instrument transformer

insulated
insulation
insulator
interposed
invent
invented
inventor

iron
irreplaceable

H

UCIIO0JIb30BaTh PHEPIUI0 (BOJIBI, BETPA,
COJIHIIA)

TEIUIOBBIE TIOTEPU

TEIUIOBBIE TIOTEPU

CJIE0BATEIBHO; OTCIOIA

IPOBO/I IO HAIIPSDKEHUEM

BMECTE C

B KaQXJIOM CIIy4yae

B JICUCTBUTEIILHOCTH

B CBOIO OUY€pe/lb

B IBIDKECHUH

MOMEHTAJILHO, B MTHOBEHHE OKa
B CBOIO OYEpElb

napajjieIbHO

00CyXKIaeMblid, 0 KOTOPOM HJIET PeUb
I1OCJIEJOBATEIBHO

HECMOTpPS HA

B BHJIC

JlaMIia HaKaJIMBaHHUS
BO3PacTaTh; yBEINYUBATH
YBEIIMUCHUE

BJIVSITH

BXOJITHO€ HANIPSIKCHUE
BCTaBJICHHBIN

yCTaHOBKa

BMECTO

U3MEPUTEILHBIN TpaHChOopMaTop
W30JIMPOBAHHBIN

W30JISIHS

W30JIATOP

BCTaBJICHHBIN; PACIIONIOKECHHBIN
n300peTaTh

M300pETEeHHBIN

nuzo0peraresnb

JKeJIe30

He3aMEHUMBIN
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K

kind BUJI, COPT
knowledge 3HAHUS
L
laminated core IUTACTUHYATHIN CepACUYHUK; CIOUCTBIN
CepACYHHUK
latter MOCJIEAHUM U3 YIIOMSHYTBIX
lead MIPOBOTHUK
leaking off yTeuKa
lightning MOJTHHS
like MOJOOHBIH, IOX0KUH, KaK
lines of force CHJIOBBIC JTUHUH
M
magnetic flux MarHUTHBIA MTOTOK
magnetism MarHeTHU3M
maintain TIOJICP)KUBATh; 0OCTYXHBATh; COXpa-
HSATh
make reference to CCBUTAThLCS HA, YITOMHHATh
make use of HCIIOJIb30BaTh
matter BEILIECTBO, MaTEpUs
mean 3HAYMTh, O3HAYATH
measure U3MEPATH
measurable U3MEPUMBIiA
mechanical energy MEXaHWYECKask YHEPTHUS
meet requirements OTBEYaTh TPEOOBAHHSIM
melt IUIaBUTh, TJIABUTHCS
mention yIIOMHUHATh
mention yIIOMHUHATh
meter HU3MEPUTEITb; U3MEPUTENBHBIN TPHOOP
minute objects MEJTbYANTIIAE MTPESIMETHI
more or less Oosnee MM MEHEe
motion JBIDKEHUE, TIEPEMEIIICHNE
movement IBUKCHUE
moving coil instrument MarHUTO3JICKTPUICCKUN TTPUOOP
moving iron instrument AJIEKTPOMATrHUTHBIA ~ U3MEPHUTEIbHBIN
npudop
moving parts JBUOKYIITHECS YaCTH
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N

name after Ha3bIBATh B YECTh
needle CTpeJKa
needless to say HEYEro U TOBOPUTH
negative OTPHIIATEIIbHBIN
negligible HE3HAYMTEIbHBIN, IPEHEOPEIKUMO Ma-
JIBIN
negligible quantity HE3HAYUTEIILHOE KOJTMYECTBO
nevertheless OJHAKO, TEM HE MEHEE
nuclear SIICPHBINA, ATOMHBIH
nucleus SJIPO, IICHTP
O
observation HaOIIOEHUE
obtain TIOJTy4YaTh
occupy 3aHUMAaTh
occur HPOUCXOIUTh, CITy4aThCS
on a large scale B OOJIBIIIOM MacITade
open circuit pPa30MKHYTas LeTb
opposite MIPOTHUBOMOJIOKHBIH
orbit BpaIaThCs
output voltage BBIXOJ/IHOC HAIPSKCHHE
outside source BHEIIHUN UCTOYHUK
owing to Oyarojapsi; BCJICACTBHE
s)
particle JacTHIIA
pass POXOJIUTh
pass through IPOXOUTH Yepe3
passage MPOXOJT; IPOXOXKICHHE
path MYTh; KOHTYP 3JIEKTPUYCCKON ICTTH
peaceful MUPHBIH
perhaps BO3MOJKHO, MOXET OBITh
phenomenon SIBIICHUIC
photocell (doTo3eMeHT
physicist 10763713
play a part Urpath poJib
polarity HOJIIPHOCTh
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pole

pole core
pole shoe
poly-phase
positive
POSSESS
potential

potential difference
power

power station (plant)
practical importance
pressure

prevent

previously

primary coil
primary winding
principle

produce

property
proportionate
protect

prove

provide

provided
purpose
put into operation

range
readily

rectify

reduce
relation
relative motion
relatively
reliable
remember
repel

require

TOJTIOC

MAarHUTHBIA CEPJICUHUK

MOJIFOCHBIM HAKOHEYHUK
nosrda3HbIA

IIOJIOKUTEIbHBIN

o0yamarth

MOTEHIIAAJT; YJICKTPUICCKUM TMOTEHIIN-
al

Pa3HOCTh MOTEHIINAJIOB

SHEPrus; nepKana

AIEKTPOCTAHIIMS

MpaKTUYEeCKasi 3HAYUMOCTh
JIaBJICHHUE

MpeoTBpaIiaTh

3apaHee, NpeIBapUTEIbHO
nepBUYHas 0OMOTKa

nepBUYHAs OOMOTKaA

OCHOBHOU

MPOU3BOJUTb, CO3/1aBaTh, BHIMYCKATh
CBOMCTBO

MPONOPIIMOHAIIBHBIN

3alUIIaTh

JIOKa3bIBaTh

MPE0CTaBIATh, CHA0XKaTh, 00ecIeun-
BaTh

pU YCIOBUU

11eJ1b, Ha3HAUYCHUE

BBOJMTH B ICCTBUEC

R

Jara3oH
JIETKO, OBICTPO
UCIIPABIIATH, BBITIPSAMIIATH
MOHUXAaTh, yMEHBIIIATh
CBSI3b; OTHOIIICHHE
OTHOCHUTEIILHOC IBIIKCHHE
OTHOCHUTCIIHLHO

HaJeKHBIN

IIOMHHUTb, BCIOMUHATH
OTTaJIKUBaTh

TpeOOBaTh
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research
resist
resistance
result in
reverse

reversible
revolving armature
ring

ring-shaped portion
rotate

rotating

rub

rubber

rule

scale

scientific
scientist
secondary coil
secondary winding
semiconductor
series circuit
serve

serve mankind
shaft

shell-type transformer
short circuit
shunt

silver

single
single-phase
slip ring

slot

slotted

socket

solar

solenoid

solids

solve a problem

HCCIIEI0BaHUE
CONIPOTUBJIATHCS; IPOTUBOCTOSITH
CONPOTUBIICHUE
IPUBOJUTH K; 3aKAHYMBAThCS
U3MEHATh Ha OOpaTHOE, PEBEPCUPO-
BaTh

PEBEPCUBHBIN
BPAIIAIOIINICS AKOPb

KOJIBLIO

KoJiblieoOpa3Hasi 4acTh
BpalaThCs

BpALLIAIOIIANCS

TepeTh

pe3nHa

MPaBUIIO

S

IKaza
HAYYHBIN

YYEHBIN

BTOpUYHAs 0OMOTKA
BTOpHUYHAs 0OMOTKa
MTOJTYTIPOBOTHUK
nocjeaoBaTeIbHas 1elb
CITY>KUTh, 00CTYKUBATh
CITYKUTb YEJIOBEUECTBY
BaJl

OpoHeBo# TpaHchopMaTop
KOPOTKOE 3aMbIKaHUE
IIYHT

cepedpo

OJIUH

onHO(ha3HbINA, MOHO(A3HBIN
KOHTaKTHOE KOJIBIIO
pope3ssb, 1Ieb, a3
OCHAIIICHHBIN a3aMu
po3eTKa

COJIHEYHBIN

COJICHOUJI, COJICHOUTHBIN
TBEPIbIC BEIICCTBA
pelath 3agavy, npoodaemy
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source

source of supply
spark

sparkless

staff

state

statement
stationary

steam

steam engine

steam turbine

steel

step-down transformer
step-up transformer
straight

subject

substance
successfully
superheating
supply

surround
surrounding
switchboard
synchronous alternator

take time

tend to
tension
terminal

that is to say
the number of turns
the rest of
through
transfer
transform
transformation
transmission
travel

try

HUCTOYHUK
HMCTOYHUK MUTAHUSA

HCKpa; BCIIBIIIKA

OE3BICKPOBBII

KE3JI; MOCOX; MajKa

3asBJISATH, COOOIIATh
yTBEpKIeHUE; POPMYIHPOBKA
HETIOABVKHBIN

nap

[1apOBOM ITOPIIHEBOMN JABUTATEID
napoBasi TypOuHa

CTajlb

MOHWXAIONUH TpaHnchopMaTop
MOBBIIAIOIINKN TpaHChHOpMATOP
MIPSIMOU

MpeIMET; TeMa

BEILIECTBO; MaTEpUs

YCHEUIHO

neperpen

CHA0XaThb, MOAABATh, TOCTABJISATH
OKPYKaTh

OKPYKarOIIUI
pacnpeaeIuTEIbHbIN IIUT

CUHXPOHHBIN T€HEPATOP MEPEMEHHOTO

TOKa
T

3aHUMAaTh BpEMsI
MMEThb TCHJICHIINIO, CKIIOHATHCS
HanpsHKeHUe

3a)KUM, KJIeMMa

TO €CTh, UHBIMH CJIOBAMH
KOJIMYECTBO BUTKOB

OCTaTOK; OCTaJIbHOM

yepes

nepeMeniaTh, IEPEeHOCUTD
npeoOpa3oBLIBATH
npeoOpa3oBaHue, MPEeBpaICHHUE
nepeaaya

MyTEIIECTBOBATh

MIBITAThCS, UCTIBITHIBATD
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turn on
turn one’s attention to
turn

under consideration
unidirectional

unit

unlike

valuable

value

various

voltage

voltage transformer
(=potential transformer)
voltmeter

waste
water wheel
water-cooled transformer

waterfall
wattmeter
wave
weigh
weight
welding
whenever
winding
wire

yoke

BKJIFOYATh
oOpaillaTb BHUMaHHE
BUTOK; MpEBpaIiaTh

U

paccMaTpuBaeMblid, 00CYK1aeMbIii

OJIHOHANPABJIECHHBII
€IUHULIA, DJIEMEHT
Pa3HOMMEHHBIN

V

LIEHHBIN
BEJIMYMHA
pa3IuYHbIN
HaIpsLKEHUE

TpaHchOopMaTOp HANPSHKEHUS
BOJIBTMETP

w

noTeps, mycTas Tpara
BOJSTHOE KOJIECO
TpaHCHOPMATOP C BOJSHBIM
JKJICHUEM

BOJOITA/]

BaTTMETP

BOJIHA

BECHUTH

BEC

CBapkKa

BCSIKUM pa3, KOTJa; Koraa
00OMOTKa

IPOBOJIOKA, IPOBO/T

Y

APMO
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