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BBEJAEHHUE

YuebHoe mnocoOue TMpeaHa3HAauYeHO ISl CTYAEHTOB 2 Kypca
OaxanaBpuata (Hampasienue 110300.62 «Arpounxkenepus») MHcTuTyTa
DHEPIreTUKU U YHpaBIIeHUA 3Hepretudeckumu pecypcamu AlIK ounom,
3a04YHOU U COKpaIEHHON (hOpM 00yUEeHUS U COCTABICHO B COOTBETCTBUH C
TpeOOBaHUSAMH TPOTPAMMBI O AHTJIMMCKOMY S3BIKY JJIsI BTOPOTO ATama
oOy4eHusi CTYJCHTOB HEA3BIKOBBIX BY30B. Llenp gaHHOrO y4eOHOTO
nocoouss — TMOATOTOBUTh CTYJIEHTOB K IPAKTUYECKON JEATEIbHOCTH,
YyMEHUIO paboTaTh C JUTEpaTypod IO CHeluaIbHOCTH. B ydeOHOM
MoCcOOMH TaKKe MPEeTyCMOTPEHO 00yUeHHe YCTHBIM ¢opMaM OOIIEHUS 10
HAy4yHONW TeMaTHKE Ha Marepuaje NPEeAJIOKEHHBIX TEKCTOB U
YIIPa)KHEHHM.

[Tocobue BkimrowaeT 11 ypoKOB njisi ayJUTOPHBIX 3aHSATHUN, TEKCTHI
JUISL CaMOCTOSITEIbHOU paboThl U 11 TecToBBIX 3amanuii. B ydyeOHOM
MOCOOMM TPENICTABICHBI TEKCThI JJISI MU3YyYarolero U 03HaKOMHUTEIHHOTO
YTEHHUSI, CJIOBA W BBIPAXKEHHUS JJIs AKTUBHOIO BIIAJICHHS, CHUCTEMa
yOpaXHEHW Ha CJI0BOOOpa3oBaHWE, HAa CHSATHE CEMAHTHYECKUX U
JIEKCUYECKUX TpyAHOCcTeH. TecToBble 3alaHus MOpeaHA3HAYEHbI IS
KOHTPOJII ~ YCBOCHUSI  JIEKCMKO-TPAaMMAaTHUYE€CKOTO  marepuana,  Juis
MPOBEPKH U OIIEHKHU MMOHUMAaHUS COJICP>KaHUS TEKCTa.

[IpencraBieHHble B TOCOOMM TEKCTHI JJISI CAMOCTOSATEIIBHON pabOThI
CTyICHTOB HH(OPMATHUBHBI, TEMATHUUYECKA CBSI3aHBI C OCHOBHBIMHU
TekctaMu. K TekcTtaMm isi caMOCTOSITEIbHOUW paboThl pa3zpaboTaHbI
3a/1aHuS.

TekcTbl y4eOHOro mOCOOHsS COCTaBJIEHBI Ha OCHOBE CTaTed Wu3
3apyOeKHBIX HAyYHBIX JKYpPHAJOB C TIOCIEAYIONMICH ajantanued u
COKpAILICHUEM UX B YUEOHBIX IETIAX.

[IpencraBiieHHbIA TPaMMaTUYECKUN MaTepuai MO3BOJIUT CTYAEHTAM
NpaBWIbHO YHWTaTh, TOBOPUTH TMO-aHTJIMMCKH, a TaKkKe OKaXKeT
3HAYUTEIBHYIO MOMOIb MPU COCTABJIECHWHU aHHOTALMN U pedhepupoOBaHUU
TEKCTOB. YueOHOe mocobre CHabKeHO CIIOBapeEM 10 CIEeIHATbLHOCTH.



PABOYAS ITPOI'PAMMA

IIporpamma aucuunivesl “MHOCTpaHHBIN S3BIK~ 110 HAIMPABJICHUIO
110300.62 “Arpounxenepus’ paszpaboTraHa Ha Kadeape HHOCTPAHHBIX
a3b61k0B Kpacl'AY.

CocraButenu: Cyrounsako T.A. u Hantypus E.B.

[IporpamMmma mnpenHazHaueHa [JIs CTYACHTOB OakajiaBpuarta IO
Hampasienutro  110300.62  “ArpounkeHepusi”’, 0OydYarolmUXCs IO
MOJYJIbHO-PEUTHUHTOBOU CUCTEME.

Lean u3y4eHusi 1M CHUATIIHHBI

1. OOydyeHue  UWHOCTPAHHOMY  SI3BIKY  Kak  0O0s3aTelIbHOMY
KOMIIOHEHTY npodeccuoHaIbHON MOATOTOBKH COBPEMEHHOTO
CIenragnucTa J00ro npodurs.

2. CHUCTeMHBIN MOAX0 K OOYYEHUIO MHOCTPAHHBIM SI3BIKAM.

3. KoMMyHUKaTUBHO-OPUEHTUPOBAHHBIT U  MPOdECCHOHATBLHO-
HaIpaBJICHHBIN XapakTep O0y4YeHUS.

4. Co3znaHue UEIOCTHOM CUCTEMbI OOYUYEHUS] THOCTPAHHBIM SI3bIKAM
Ha pa3HbIX 3Tanax oOy4YeHHs] HA OCHOBE MHAMBHUAYAJIBHOTO MOJIX0/A.

5. JloctmkeHne 0Opa3oBaTeIbHOM W BOCIUTATEIbHOM  IeJieH
oOyueHHs Ha OCHOBE T'YMaHWUTApU3alMM, TYMaHU3ALMU U DKOJOTU3ALNHU
0o0yUeHus.

3amavyu n3ydyeHus JUCHUILIHHBI

1. ®opmupoBanre GOHETHUECKUX, JEKCUUECKUX HABBIKOB.

2. ®@OopMHUpOBAaHHE YMEHUW HMHOSI3BIYHOTO OOIICHUS, YTEHUA,
ayIMpOBaHUsI, MICbMA.

3. OcymiecTBiaeHue KOHTPOJSI CPOPMHPOBAHHOCTH YMEHUU U
HABBIKOB Ha BCEX ATalax 00y4eHUSI.

4. Pa3BuTHE CaMOCTOSITENIBHOCTH CTYAE€HTa, €ro TBOPYECKOU
AKTUBHOCTH Y JINUHOW OTBETCTBEHHOCTH 32 PE3YJIbTaThl OOYUYEHUS.

Hucnunnuna u3ydaercs B 1, 2, 3, 4 kaleHAapHBIX MOAyJsax. OOt
o0bem uacoB 340, B TomM uymcie 175 YacoB ayAUTOPHBIX 3aHATHH,
165 4yacoB camocTOATENbHON PabOTHI CTYIEHTOB. DOPMBI OLIEHKH 3HAHUIM
B |, Il u Il xanenmapubix Moaynsix — 3auet, B IV kanengapHom mopaysie —
HK3aMEH.

PexomeHayeTcs ipy MPOXOXKIECHUHA YPOKOB U3 OCHOBHOTO OJIOKA TEKCTOB
BBITIOJIHSITH TECTHI U TPOPA0ATHIBATh TEKCTHI CAMOCTOSITETLHON PaOOTHI.

IIporpamma  cocraBieHAa  Ha  OCHOBaHUM [ 'OCymapCTBEHHOIO
00pa30BaTeILHOTO CTAHAAPTa BBHICIIETO MPO(PECCHOHATILHOTO 00pa30BaHUAI.
Kanennapasie mogynu 3 u 4, oOmuid 00bem yacoB — 169, B Tom uucine 84
yaca ayJJUTOPHBIX 3aHATUH, 75 4acOB CAMOCTOSITEIbHON PabOThI CTYACHTOB.
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CamocrogreibHasa pa60Ta: TCKCTbI IJIA CaMOCTOSTEILHOU pa6OTLI
KOHTpOJ'II)HBIe 3aJ1aHH IJIs1 DK3aMCHA

TPEBOBAHUS K 3BHAHUAM CTYAEHTOB

Koneunsie TpeOOBaHUS K BIAJCHUI0 HWHOCTPAHHBIM S3BIKOM Ha
BTOPOM »JTare oO0y4eHHUs: HaJIudue KOMMYHUKATHBHOW KOMIIETEHIINH,
HEOOXOAUMON JIJIi HMHOSI3BIYHOW  NIESITEIbHOCTH 10 HW3YUYEHUI0 U
TBOPUYECKOMY OCMBICIIEHUIO 3apyO€KHOTO OMbITa B MPOQUIHPYIOMIEH U
CMEXKHBIX OOJIaCTSIX HAyKU U TEXHHUKU, a TakXKe I JIeJIOBOro
npodeccuonanbHoro obuieHus. I[lo okoHUYaHuMM OOy4YEHHSI CTYIEHT
JOJIKEH:

— BJAJETh UAMOMATUUYECKH OTPAHUUYCHHOUN PEeUbl0, a TAKKE OCBOUTH
CTUJIb HEUTPAIIbHOTO HAYYHOT'O U3JIOXKEHHS;

— BJAJCTh HABBIKAMHM Pa3rOBOPHO-OBITOBON peud (HOPMATHUBHBIM
MPOU3HOIICHUEM U PUTMOM DPEYM), MPUMEHITh UX JJIs MOBCEIHEBHOTO
OOIIICHUS;

— TIOHUMATh YCTHYHIO (MOHOJIOTUYECKYIO U JTUAJIOTHYECKYIO) PEUb
Ha OBITOBBIC U CIICIIMATIbLHBIC TEMBI;



— AaKTMBHO BjIaJeTh Hauboiee yrnoTpeOuTenbHOW (0a30BOiN)
rpaMMaTUKOW ¥ OCHOBHBIMH  IPaMMAaTHYECKUMH  SIBICHUSMH,
XapakTepHBIMU 151 TPOoPEeCCUOHATBHON peyH;

— 3HaTh  0a30ByH0  JIEKCHMKYy  OOIIEro  si3bIKa,  JIGKCHUKY,
MPEJICTABIISIIOIIYI0 HEUTPAJbHBIM HAy4YHBIA CTHJIb, & TAaKXE€ OCHOBHYIO
TEPMHUHOJIOTHIO CBOEH MIMPOKOU M Y3KOH CIICIUATIHOCTH;

— YHWTaTh U MNOHUMATh CO CJIOBAapPEM CIEHUAIBHYIO JIUTEPATYPY MO
HIMPOKOMY U Y3KOMY HPO(IIIIO CIIENUATbHOCTH;

— BJAJETh OCHOBaMHU IyOJWYHOM peuM, JeiaTh COOOIICHUS W
JOKJIa/bI (C IpeABAPUTEIBHOM MOATOTOBKOM);

— y4acTBOBAaTh B OOCYXJEHHU TEM, CBSA3AHHBIX CO CIEIUATBHOCTHIO
(3a7aBaTh BOMPOCHI U OTBEUATh HA BOIMPOCHI);

— BJAJETh OCHOBHBIMHU HABBIKAMHU MHCbMA, HEOOXOJIWMBIMH HJIs
MOATOTOBKH MyOJMKAIU, TE3UCOB U BEJICHUS MTEPETHICKH;

— UMETh IPEACTaBICHUE 00 OCHOBHBIX MPUHITUIIAX aHHOTUPOBAHUS,
pedeprpoBaHUs U IEPEBOJIA TUTEPATYPHI IO CHEIIUATHLHOCTH.

HNToroBuii KOHTPOJIb (IK3aAMEH)

A. TlucbmeHHas 3adeTHas paboTa, NPEANISCTBYIONIAS HSK3aMEHY:
cocTaBjeHUe aHHoTaruu Tekcta o0beMoM 5000-7500 meyaTHBIX 3HAKOB;
Bpems Hanucanus 90 MUHYT.

B. Coaepxanue 3x3ameHa.

1. Cnenatb NMUCHMEHHBIM TEPEBOJI CO CJIOBaApPEM C HHOCTPAHHOIO
A3bIKa HAa PYCCKUW S3bIK TEKCTa MO cHenualbHOCTH oObemom 1800
MeYaTHBIX 3HAKOB. Bpems Ha moaAroToBKy 60 MUHYT.

2. CnenaTh yCTHOE COOOIIEHHE IO U3YYEHHOU TEME.



LESSON 1
Importance of Agricultural Electrification

I'pammaruka: MogaibHbIE€ TJIaroyibl. DKBUBAJICHTHI MOJAIBHBIX TJ1ar0JoB.
[Tpuuacte mpoureaniero BpeMenu [participle 2] kak
ompeneneHue. I'pynma nOpocTeiX BpEeMEH B IIACCHUBE.
[ToBTOpEHHE.

Ilpoumume  mexcm, pacckaxcume o0 cghepax  NPUMEHEHUs.

INIeKMPULECMBA 8 CEbCKOM XO035UCMEE.

1. The use of energy on a farm is essential to the increase of
agricultural production. Electricity is a clean, versatile and an inexpensive
energy. In many cases this energy is ideally suited for a large number of
power requirements. Agricultural electrification can much improve the
standards of living of village people. In agricultural production and
processing electricity has resulted in higher farm incomes, better working
conditions. In future electrification will be able to improve the economic
well-being of all people. It must bring comfort and entertainment into
every home.

2. It is a key factor in our modern system of agriculture. A farmer has
various electrical machines on the farm which are used to milk cows, store
meat, process fruits and cook food. Electrically operated brooders, lamps,
water warmers and many others provide the farmer with tools which save
him labour.

Electricity lights farm-houses at night, unloads the silo, pumps water,
runs electric motors and does many other things.

3. In research work electrical instrumentation measures, detects and
controls variables. Electrical instruments offer many advantages over other
types of instruments such as mechanical instruments. Higher accuracies
and speeds of measurements can be achieved by electrical instrumentation.

4. Electrical science has many problems which are to be solved by
engineers. Fundamental principles of electricity and magnetism are
essential to the understanding of the theory of operations of electrical and
electronic circuits.
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measurement, electricity, achievement, production, processing,
requirement, improvement, warmer, application, solution, operation,
understanding, designer.



2. YcTaHOBUTE MO CIIOBOOOPA30BATEIBHBIM 3JIEMEHTAM MPUHAIEHKHOCTh

CJIEIYIOLIUX CJIOB K ONPEAEIIEHHBIM YacCTsAM PEYU:
operator, economic, disadvantage, scientist, suitable, essential,
lighting, electrify, unload, mechanical, entertainment, higher,
useful, user, used, usage, inexpensive.

3. O0pa3zyiiTe OT TJIarojoB, CTOSIIUX B CKOOKaxX, MPUYACTUE MPOIIEIIETO

BpEeMEHH U  ymnoTrpeOWTe ero B  KayecTBE  OMNpeIeNeHHS K

CYHICCTBUTCIIbHBIM.

Obpasey: (to mention) method-mentioned method - ymoMsiHyTEII MeTO,.
(to know) advantages, (to achieve) progress, (to increase)
production, (to save) power, (to improve) working conditions, (to
require) quality, (to find) decision, (to receive) machine-tools.

4. TlepeBemute cioBocodyeTanusi. OOpaTuTe BHUMaHHE Ha (PYHKIIUIO

MPAYACTHUSA 2:

1. Technology offered ten years ago;
2. Accuracy and speed required by the user;
3. Advanced automated production;
4. Using the components made by partners;
5. 9,5 billion roubles saved thanks to this development;
6. Principle used in processing milk.
5. CkaxuTte, 4YTO YKa3aHHOE JEUCTBUE MOYKET WIIH JIOJKHO ITPOU30UTH:
1. Mini-computers are used in each field of the national economy.
2. Scientists and engineers at our sectoral research institutes took
part in the technical re-equipment of the branch.
3. Speaking about new projects developed at the Ministry of the
Machine Tool and Instrument Making Industry he mentioned
primarily about automated lines.
4. A computer's capacity is increased by designing specialized
Processors.

6. HazoBure B CJIOBApHOM MHHHMYMC CJIOBA, OJMU3KHE II0 3HAYEHUIO

JAHHBIM:

1. need. 2. energy. 3. to supply. 4. to decide. 5. many-sided.,
6. to utilize. 7. to demand. 8. to operate.

7. Bpimumwute HU3 TEKCTa H NepeBCAUTC IIMCBMCHHO IIPCAJIOKCHUA,

coeprKalue:

l) 3KBUBAJICHTHI MOJAJILHEIX I'JIaroJjiOB,
2) rnaronsl B Indefinite Passive.



8. YkaxuTe MpeyioKeHUs], IPU MEePeBOJIe KOTOPBIX CIEAYET YHOTPEeOUTh
ciioea BOSMOXXHO, CJIE[JJOBAJIO BbI:

1. The machine-tool can be stopped at any moment.

2. This line should have been put into operation long ago.

3. Our engineers had to solve many complicated problems to reduce

wear (u3H0c) in machinery.

4. Nuclear energy may be used to light and heat our homes.

5. He may have got the condenser he needed.
9. Ckaxxute, 4TO yKa3aHHOE JEHCTBUE MPOU3OUAET B OyAyIIEeM:

1. Atomic energy finds such wide application that our age might be

called the age of atom.

2. The computers should be uniform in design and should have

standardized components.

3. This arrangement must be perfectly reliable in operation.

4. The use of electricity for various purposes was to be followed by

a wider application of electrical devices.

5. Compressed air or electricity must be used in both cases.

6. Rapid tram lines have to be built in the remote areas of the city.
10. IlepenuimmTe NpesIOKEHUS, UCTIOIB3YsI MOJAJbHBIC IJ1arojbl (MM UX
SKBUBAJICHTHI) C THPUHUTHUBOM B ITACCHUBE.

1. The scientist referred these measurements at the conference.

2. Next year they will put into operation the new atomic power

station.

3. We widely use electricity and electronic devices for various

purposes.

4. They offered the scientists new themes for research.

5. First of all we decided the problem of using such variables.

6. You ought to pay more attention to the problem of power

consumption.
11. Pacckaxure:

a) 0 MPEUMYIIECTBE JICKTPUUYECTBA HAJl APYTUMH BUJIAMU SHEPIUH;

B) IJIe U KaK UCMOJIb3YETCA JIEKTPUUECTBO B CEJIBCKOM XO3SICTBE.
12. ITpodTuTE TEKCT U CKAXKUTE, €CTh JIU CMBICJIOBAS CBSI3b JAHHOTO TEKCTA
C OCHOBHBIM. [[aiiTe 000CHOBaHUE CBOEMY OTBETY.

Use of Electricity for Farming Processes
1. Farming conditions have been changed during the past decade or
two. They may be characterized by a definite trend toward the greater
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utilization of electricity. This trend is natural result of our country's rapid
development.

2. Most workers in rural electrification find themselves fully
occupied with one operation as farm service, adviser, inventor, agricultural
engineer, distribution engineer, administrator etc. Specialists should know
electrical applications. They must understand and design simple electrical
and electronic systems for agricultural industry. Agricultural electrification
Is the science and art. It comprises a distribution of electricity in rural
areas, the service in keeping electric lines, the use of electricity by farmers,
designing electrical equipment for agricultural production and processing
operations. Everywhere we turn we can see application of electricity.

3. When farm electrification is mentioned, most people have in mind
only lighting and electric motors for pumping of water. In fact, new uses
and methods of application are constantly found for electricity on farms.
The most general way of electricity is for light of farm houses, heating,
control, power and communication. This in turn reduces labour
requirements. On most of our farmsteads it is used for pumping water for
livestock, for running electric motors, for providing comfort for our rural
homes.

4. New uses for the application of electricity are found every day.
Engineers were long ago able to heat buildings for chick and young
animals, glass-houses and other structures used for plant production. In
addition to these examples, there are further application of electricity for
soldering and welding, as well as the known process of brazing by means
of carbon tips connected to the welding apparatus.

13. Ykaxxure B TEKCTE MPEMJIOKEHUS], KOTOPBIE MOTYT CIIY’)KHUTh OTBETOM
Ha CJICAYOIIHEC BOIIPOCHI:
1. What is the main tendency of utilizing electricity in this country?
2. What should electrical engineer know and be able to do?
3. What are his principal duties?
4. How is electricity used in animal husbandry and plant
production?
14. TlpuBenute wu3 TeKcTa (AKTHl, MOATBEPKAAIONMINE CIEIYIOIIEe
YTBEPKICHUE:!
Utilization of electricity reduces labour requirements.
15. IlpuaymaiiTe 3aroJioBKU K KaxKoMy a0d3ally TeKCTa.
16. Ilepeuncnute Bce BHUIBI PadbOT B XO3SKMCTBE, BBIMOJHIEMBIX C
IMOMOIIBIO JJICKTPHUYICCTBA.

11



TEST 1

Choose the right variant.
1. Electricity is .......... energy:
a) dirty;
b) clean;
c) valuable.

2. Electricity must bring .......... into every home:
a) comfort;
b) happiness;
c) luck.

3. A farmer has various .......... on the farm:
a) food;
b) clothes;
c) electrical machines.

4. Electricity .......... farm-houses at night, unloads the silo, pumps water:
a) brings;
b) lights;
C) comes.

5. Higher accuracies and speeds of measurements can be achieved by...... ,
a) electrical instrumentation;
b) mechanical instruments;
c) reading literature.

6. Electrical science has many problems which are solved by.........:
a) readers;
b) engineers;
C) workers.

/. Fundamental principles of electricity and magnetism are......... to the
understanding of the theory of operations of electrical and electronic
circuits:
a) good,;
b) excellent;
c) essential.
12



8. Can agricultural electrification much improve the standards of living of
village people?

a) Yes, it do;

b) No, it can not;

c) Yes, it can.

9. In agricultural production and processing electricity has resulted in
higher farm incomes better...:

a) music;

b) food;

c) working conditions.

10. Electricity operated brooders, lamps, water warmers and many others
provide the farmer with tools which save him...:

a) life;

b) house;

c) labour.

11. This kind of energy...on farms:
a) is used,
b) were used,;
C) uses.

12.  Electrical instruments...many advantages over mechanical
instruments:

a) has;

b) have;

C) is having.

13. ... electrification a key factor in our modern system of agriculture?
a) does;
b) do;
c) is.

14. Agricultural electrification improves the standards of living of village
people, ...?
a) doesn't it;
b) didn't it;
C) isn'tit.
13



15. What lecture ... last Friday?
a) they attend;
b) did they attend;
c¢) will they attend.

LESSON 2
New Developments

I'pammaTtuka: CyliecTBUTEIbHOE B (DYHKITUU ONPEICICHHUS.
Perfect Tenses Active and Passive.

Hpoqmume mexKkcm u Haszoeume cucmemsl ynpaeiaeHus, 0 Konmopbslx
uoém peusw.

1. Many types of electric and electronic control systems are used in
agriculture. A great potential exists for agricultural controls and processing
operations. Components for the agricultural controls must be chosen most
carefully.

2. Extreme variations in temperature, humidity, chemicals and air
pollution can affect the work of the equipment. The systems must be
constructed for economy combined with high reliability. We shall have to
study many specific and detailed applications of advanced control systems.

3. Sterner developed a light activated silicon controlled rectifier in
measuring circuit. The second development is a ventilation control system
for grouped two-speed fans. The parallel connections permit to use higher
currents during motor operations.

This device controls both ventilation and heating equipment of
livestock buildings.

4. Air contaminants have to be removed in a ventilation or air-
conditioning system. Electronic air cleaners use electrostatic precipitation
to collect solid matter. They usually have fixed or moving collector plates.

5. Many automatic control systems are used for automatic thinning
and harvesting of crops, for the sorting of potatoes from stones and soil
clods by infrared reflectance etc.

6. There is a control system developed for automatic silo unloading.
A current meter relay is installed to monitor the current to the impeller
motor. The system uses thyratrons. They conduct current to energize the
control relay to raise or lower the unloader. Safety devices have also been
included in the design.
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llosicuenus x mexkcmy

impeller motor — potopHbIii ABUraTENbH
a light activated silicon controlled rectifier — xpemuueBbIi

dboToynpaBIseMbIii BEHTHIIb

current meter relay — Toxosoe pee
safety device — npegoxpaHUTEIbHOE YCTPOUCTBO

exist
choose

\Y

(chose, chosen) v

variation

equipment

affect
reliable
device
rectifier
permit
double
connect
voltage
current
remove
develop

fix
plate
unload
meter
install
conduct
energize
include
raise
lower
monitor

< <

K <K<K <K <K<K KCKSKS L

Crosapnulit MuHumMym
CYyIIIECTBOBATh

BBIOMPATH

KoJIeOaHue, N3MEHEHHE
o0opya0BaHHE

BO3JICHCTBOBATH

HaaEKHBIN

MIPUCTIOCOOJIEHHUE, YCTPONUCTBO
JIETEKTOP, BBIMPSIMUTEIH, BEHTHIIH
IIO3BOJISTH

yABanBaTh

COCIUHSATDH, CBA3BIBATH
HaIpsHKEHUE

TOK

yAANATh, YCTPAHSITh
YCOBEPIICHCTBOBATH, Pa3BUBATh,

pa3pabaThIBaTh

YKPEIUIATh, 3aAKPEIUISTh
MJ1aCTUHA

pasrpyxarb

U3MEPUTEIIb, CUETUUK
YCTaHABJIMBATh

MIPOBOJINTh, BECTU

(10) cTaBUTH MO/ HANPSHKEHUE
BKJIIOYATh (B)

MMOJJHUMATh, YBEIINUYNBATH, ITOBBIIIAThH
MTOHMXXaTh

KOHTPOJIMPOBATH, TPOBEPSTH
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Ynpaoicnenusn
1. Ilo CXOACTBY C KaKMMHU CJIIOBAMU B PYCCKOM A3BbIKC MOKHO JOI'adaTbCs O
S3HA4YCHHM CJICAYIOIIHUX CJIOB!:
type, control, specific, temperature, system, potential, construction,
economy, relay, detail, optical, sort (v), ventilation, group, parallel,
automatic, collector.
2. VKaxuTe B CJIOBapHOM MHHHUMYME€ CJIOBa, OJIM3KHE MO 3HAYCHUIO
CJICAYIOILIUM:
To check, to influence, to allow, to lead, to part, to reduce.
CJ'IOBa, IMPOTUBOIIOJIOKHBIC I10 3HAYCHUIO.
To remove, to raise, to separate, unreliable, to load.
3. HOI[6€pI/ITe CJIOBAPHBIC OIMPCACIICHUA K CJICAYIOIUM CJIOBAM:
develop v, connect v, rectifier, meter, energize v, monitor v.
1. an apparatus for measuring electricity; 2. to join two things
together; 3. to become better; 4. to give energy to, to activate; 5. to
check or regulate the performance of a machine; 6. a device for
changing alternating current into direct current.
4. Ykaxxure CJIOBA, KOTOPBIC HC COYCTAOTCA CO CJIOBOM electric:
1. engineering, 2. lighting, 3. current, 4. meter, 5. equipment,
6. speed, 7. fan, 8. installation, 9. monitor, 10. circuit, 11. device.
5. VkaxuTe, B KaKUX NPEMIOKEHUAX MpUYacTHE 2 YNOTPEOJEHO B
(yHKIIMU ONIpEETCHHUS:
1. The energy utilized per second is proportional to the frequency.
2. These units supplied with infrared reflectance are used for sorting
of potatoes.
3. From their very nature, charged particles are influenced by
electric fields.
4. Ultraviolet installations with bactericide lamps help to clean
contaminated air in livestock buildings.
5. Carbon was the first material used for such a conductor.
6. The method described above is the most accurate and should be
followed.
7. All processes are mechanized or automatized.
6. Haiimute B myHkTe “b” pyccKHMe SKBHBAJIEHTHI CJIOBOCOYETAHUN U3
nyHkrta  “a”.  OOparure  BHMMaHuU€ Ha  TEPEBOA  IEMOYKH
CYHICCTBUTCIIbHBIX .
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a) direct current system; data processing equipment; a current meter
relay; heat and solar energy; ventilation control system; high tension
lines; electro-station construction project;
b) TokoBOE€ pelie, cucTeMa yhpaBieHUsS BEHTHISIIIUEH, TEIUIoBas U
COJIHCYHAA SHCPrus, CUCTCMaA IOCTOAHHOI'O TOKA, BBICOKOBOJIbTHBIC
cetd, oOopyaoBaHMEe [JJi1  OOpaOOTKM  JAHHBIX, MPOEKT
CTPOUTCIIbCTBA 3JICKTPOCTAHIIUHA.
7. 3aKkoHYHUTE TPEAJIOKEHNE, TO00paB COOTBETCTBYIOIIECE MPOOJKEHUE:
1. The design of a silo unloader includes...
..a silicon controlled rectifier;
...a current meter relay;
...infrared reflectors.
2. The principle of electrostatic precipitation is used in ...
...grouped two-speed fans;
..electronic air cleaners;
...safety devices.
8. HazoBure  mo-aHrnWMKWCKM  YCTPOMCTBA W ABTOMATUYECKHE
KOHTPOJIMPYHOIIHUEC CUCTEMBbI, O KOTOPBIX TOBOPHUTCS B TCKCTC.
9. Ckaxure, 4TO YKa3aHHOE JECUCTBHUE y>KE BBIIIOJIHEHO.
1. We are to take into consideration all advantages and
disadvantages to decide what system is the best for the future work.,
2. Electro-welding is to bring basic changes to the heavy machine-
building industry.
3. Built-in devices double the reliability of the computers.
4. Science is to play a decisive role in the transition over to new
equipment and technologies.
5. The relay will be given its initial position.
6. Russian scientists tried to find practical application for the
phenomenon discovered.
10. HalinuTe B TEKCTE OTBET HA BOMPOC:
What affects the work of the equipment?
11. Ilpoutute emé pa3 a63am Neb6 U pacCKaXUTe€ O CUCTEME yIIpaBIICHHUS,
MPEIHA3HAYEHHOM JJI1 aBTOMATHYECKOM Pa3rpy3KH CUIIOCA.
12. ITpoutute Tekct. [IpumymanTe Kk HEMy 3aroJIOBOK.

Text
1. The farmer also uses electricity for the following: plant and animal
production; insect control, application in ultra-violet form for
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bacteriological and biological purposes; heating and drying by means of
infra-red light; colour sorting.

2. It is generally known that flowers can be forced to flower at a
certain time by the changed duration of daylight or by means of regulated
guantity of electric lighting. But did you know these facts? The days
extended in winter will be able to induce higher egg production in the case
of hens and turkeys.

3. Scientists have also found that young chicks grow much more
rapidly if the lighting is controlled artificially to provide certain periods of
light and darkness.

4. If used, infra-red light can improve the generation of certain seeds.
Some insects can be killed by the application of these rays. Infra-red light
produced artificially nowadays, is widely used as a source of heat in brood
chambers for chicks and to a less extent in breeding pens for pigs, lambs
and calves. Infra-red light thaws water-pipes or prevents such pipes from
freezing during severe cold. These rays can be used to dry vegetables and
fruit artificially after washing.

5. Artificial light is now often used for the sorting of fruit and other
products. Certain colour can be used to make green fruit or bad and dark
spots more visible to the naked eye. Often the light is even combined with
the necessary electronic circuits. Such a circuit makes it possible for the
fruit to be sorted automatically for size, colour and bad spots.

Tlosicnenue k mexkcmy

by means (of) OCPEJICTBOM
in the case (of) B CTy4ae
to a less extent B MEHBIIIEN CTEIICHU

13. Ykaxxure B TEKCTE U MEPEBEUTE MPETIOKECHUS, COACPIKAIINE:
a) MOJAJIbHbBIC IJIaroJibl WA SKBUBAJICHTHI;
0) rmaronsl B Indefinite Passive.
14. OTBeTHTE HA BOIPOC:
How can farmers affect plant growing and egg production using
electric lighting?
15. PacckakuTe Mo-aHIIMHCKU O cioco0ax MpuMeHEeHUsT HH(PaKPacHOTO
CBETA B CEJILCKOM XO035MCTBE.
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TEST 2
Choose the right variant.
1. Many types of electric and electronic control systems are used in:
a) agriculture;
b) chemical industry;
c) culture.

2. We shall have to study many...:
a) grammar rules;
b) specific and detailed applications;
c) control system.

3. The parallel connections permit to use...:
a) plates;
b) higher currents;
C) extreme variations.

4. Electronic air cleaners use electrostatic precipitation to collect...:
a) money;
b) solid matter;
C) equipment.

5. Many automatic control systems are used for ...:
a) automatic thinning;
b) sorting potatoes;
c) affect.

6. Air contaminants have to be removed in a...:
a) ventilation;
b) air-conditioning system;
c) reliable condition.

7. ... exists for agricultural controls and processing operations:
a) Much water;
b) A great potential;
c) A good equipment.
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8. ... for the agricultural controls must be chosen more carefully:
a) Cross-section;
b) Components;
¢) Winding.

9. Extreme variations in temperature, humidity, chemicals and air pollution
can affect the work of the...:

a) variation;

b) equipment;

C) current.

10. Sterner developed a light activated silicon controlled rectifier in...:
a) agriculture;
b) in the design;
C) measuring circuit.

11. What problems ... next year?
a) will this group of engineers solve;
b) this group of engineer will solve;
c) did this group of engineers solve.

12. What problem did you ... at the conference yesterday?
a) discussed,;
b) discuss;
c) discussing.

13. This problem ... by our engineers many years ago:
a) is solved;
b) solved;
c) was solved.

14. This device ... the ventilation system in livestock buildings:
a) control;
b) controls;
c) is controlled.

15. Components for the agricultural controls ... properly:
a) was chosen;
b) were chosen;

c) is chosen.
20



LESSON 3
Transformers

['pammatrka: CTeneHu cpaBHEHHUS TpUIaraTeabHbIX U HAPEUUH.
IToBTOpEHUE.
IIpouumatime mexcm u Ha308umMe MUNBLL MPAHCHOPMAMOPO8.

1. One of the basic problems of electrical technology is the
transmission of energy from the place where it occurs cheaply to the places
where the consumers are situated. The higher the voltage in the
transmission line, the smaller is the current required for a transmitted
power and the less is the cross-section of the wires. Thus, the highest
voltage energy provides a cheap transmission of electricity over long
distances.

2. A power station generates low-voltage high-intensity electric
currents. This electric energy must be transformed into high-voltage low-
intensity currents. This is economically solved only for alternating current
(a.c.) by means of transformers.

3. The transformer was developed by P. N. Yablochkov (1876). He
made practical use of it for his lighting installations. A transformer
operates as a static electromagnetic apparatus on the basis of mutual
induction.

4. In a transformer alternating current of one voltage is transformed
into alternating current of the same frequency but of different voltage. A
transformer has several windings electrically insulated from each other
The winding connected to the energy source is called the primary. The
other windings are called secondaries. The most frequently used
transformer is the double-wound transformer.

5. The voltage across the primary winding can be less than the
secondary voltage. This transformer is of the step-up type. In the reverse
case the transformer is called a step-down transformer. Corresponding to
these voltages one must differentiate the high-voltage (or high-tension)
windings and low-voltage (low-tension) windings.

6. The windings have a common closed core made up of steel. This
provides higher magnetic interaction between them. The largest loss
occurs at current frequencies higher than 20 kcps. For this reason, at the
higher frequencies, air-cored transformers are used.
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7. The current induces an alternating magnetic flux in the transformer
core. The ratio of the emf's induced in the windings is equal to the ratio of
the number of turns of these windings:

E:E=W:W
This ratio is called, the transformation ratio.

Iloscuenus x mexkcmy
low-voltage high-intensity current — Tox HE3KOIr0 HaAPSHKEHKS OOJIBIION
CHUJIbI
step-up (down) — noBeImaTh (IOHUYKATH )
double-wound — ¢ nBo¥tHO# 00OMOTKOM
kc/s — kilocycles per second — kutorepii
emf — electromotive force — syiekTpoABIIKYILAS CUITA

Chosapnutit Munumym

transmit \Y; nepeaaBaTh

occur Y UMETh MECTO, CIy4YaThCs
cross-section HONEPEYHOE CCUCHUE
wire TIPOBOJI, IIPOBOJIOKA
alter % U3MEHSTH(CA)
alternating IIEPEMEHHBIN (TOK)
mutual B3aWMHBIH

frequency n 4acToTa

wind (wound) v HaMaTHIBaTh

winding oOMOTKa

insulation n A30JTSIINS

source HUCTOYHHK

primary nepBUYHAs

secondary BTOPUIHAS

current intensity CHJIa TOKa

across yepes, CKBO3b, MOIEPEK
reverse a OOpaTHBI

tension HaTpsDKEHUE

core CepIICIHUK

interaction B3aUMOICUCTBUE

loss noreps

induce \Y; UHIYKTHPOBATh, HABOINUTh

flux MMOTOK
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ratio OTHOIIICHHE, TPOIOPIUS

equal paBHBII

turn o0opoT

step % TpaHcHOpMUPOBATH

generate % BbIpaOaTHIBaTh, MPOU3BOIUTH
Ynpasxcnenusn

1. HazoBuTe ri1arosisl, OT KOTOPBIX 0OpPa30BaHbl 3TU CYIIECTBUTEIIbHbIC:
transmission, winding, insulation, induction, operator, consumer,
connection, solution, transformer, requirement, development.

2. HazoBute ncxoanyo ¢Gopmy CIeayomuX TpuiiaraTebHbIX 1 HapSUHid:
higher, more, smaller, less, largest, simpler, most, cheaper, later,
better, longer, lower, further, worse.

3. IlepeBeauTe mpemIoKeHUs, oOpaIas BHUMaHUE Ha KOHCTpyKuuu: «the

more .., the less...».

1. The more experiments we carry out, the better results we obtain.
2. The longer | use this method, the less I like it.

3. The better ferromagnetic material is in the core, the more
intensive the magnetic flux.

4. BpIMUIIMTE U3 TEKCTa W IEPEBEIUTE MPEIJIOKEHUS, COJEpKAIIUE ATy

KOHCTPYKIIHIO.

5. [lepeBenure npeasioxkenus, oOpaiiiasi BHUMaHHE Ha COO3bI:

either — Taxxe;

either ... or —wim ... , Wiw;

neither ... nor —um ... , HU;

Since — C — Tak Kak;

both ... and — xax ... , Tak n.
1. A transformer can step alternating voltages either up or down.
2. The amount of energy did not change either.
3. One hundred years ago there were neither electric lamps nor
electric motors.
4. Since the primary is connected to an a. c. line, the current of this
winding is continually changing.
5. There are important differences between the two materials, both
in their technology and in their physical properties.
6. Since the early seventies of the last century electricity just began
to find practical application.

23



6. W3 mnynkra «b» mnonmbepure ONM3KKWE MO 3HAYCHUIO CJIOBA W
CJIOBOCOUYCTAHUA IJ1arojiaM Mm3 II. «a».
a) to occur, to alter, to generate, to transmit, to interact.
b) to bring into being, produce; to act on each other; to change,
become different; to take place, happen; to send or cause go from one
place to another.
7. VYKaxuTe B  TEKCT€ OJKBHUBAJICHTBHl  CIHEAYIOIIMX  PYCCKUX
CJIOBOCOYECTAHUM:
MMOIICPCHYHOC CCUCHHC ITPOBOJAA;, TOK BBICOKOI'O HAIIPAKCHUSA MaJIou
CWIBI, TOCPEICTBOM TpaHchopMaTopa; Ha OCHOBE B3aWMHOU
HHAYKIHUH, TOU KC qaCTOTHhI, HO Apyroro HAIIPpAKCHUS
TpaHchopMaTop C ABOMHON OOMOTKOM; IMEPEMEHHBI MarHUTHBIN
IIOTOK; OTHOILICHUE JJIEKTPOMArHUTHOM CHJIbI, UHIYKTUPYEMOU B

OOMOTKaX.
8. Ynorpebute riaroisl, 1aHHbIe B ckoOKkax B Perfect Active or Passive:
1. The computers ... entirely new technical possibilities in

automatic control of industrial processes (to create).
2. By the and of the 19th century rubber ... already ... by people for
making different useful things (to use).
3. This laboratory ... a large research centre (to become).
4. The farmers got much good fruit after their methods of work (to
change).
5. They... already this installation in their laboratory when we
came (to test).
6. Instruments based on this principle ... in his works (to describe).
7. He said that the power station ... on our farm (to construct).

9. llepeBeaute mnpemsiokeHus, oOpaiias BHUMAaHUE Ha (QYHKIUIO

Participle 1:
1. He took great interest in the problem, devoting the rest of his life
to it.
2. Electrons forming an atom are in motion,
3. While working at this invention, he used an induction coil of
special design.
4. The substance affecting a magnetic field was metallic.
5. Our institute is one of the leading organizations developing mini-
computers.
6. When working at the design of a flying machine, he had to think
of a source of light that would be suitable for it.
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10. Ckaxxure, 4TO JEHCTBHE MPOIOKACTCS.
Oobpaszey. They have already tested this machine.
They are testing this machine now.
1. We have designed this instrument according to the new
requirements.
2. Scientific information did not grow so rapidly in the last century.
3. Our electric circuits can work on sunlight.
4. Atomic physics has made tremendous progress.
5. Not so many students took part in research last year.
6. | have never worked with the electric equipment before.
11. Haitgute B TEKCTE OTBETHI HA CIEAYIOIIAE BOMPOCHI:
1. What current does a power station generate?
2. How does a transformer step alternating current?
3. How are the windings differentiated?
4. What does a steel closed core provide?

12. Ykaxure, Kakue yTBEPKICHUS COOTBETCTBYIOT COACPKAHUIO TEKCTA:
1. Since the primary winding is connected to the energy source it
always has higher voltage than the secondary one.

2. The higher the voltage of current in the transmission line, the
cheaper is its transmission.
3. Air-cored transformers are used most frequently.

13. IlpokommenTHpy#iTe MoHsATHE “the transformation ratio”.

14. Ckaxunre, Kakol OTBET HEMTPABUIIbHBIM:

1. A transformer alters....
a) the electric current intensity;
b) tension;
¢) frequency of current.

2. In a step-down transformer voltage is....
a) higher across the primary winding;
b) less in the secondary winding;
c) equal in both windings.

3. A transformer operates....
a) as a static electromagnetic apparatus;
b) on the basis of mutual induction;
c) in the winding.

15. [loaroToBbTE KpaTKOE COOOIIEHHE O HA3HAUYCHUHN TpaHchopmaTopa 1

€ro yCTPOUCTBE, UCTIOJIb3Ys CIEAYIOLIUE OIIOPHBIE CIIOBA!
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P. N. Yablochkov, an instrument, to step down, alternating current,
transmission, on the basis, windings, to connect, to insulate, types, a
core.

16. Ckaxxure, 4TO HOBOTO BbI Y3HAJIA U3 TEKCTA.

TEST 3
Choose the right variant.
1. One of the basic problems of electrical technology is the...:
a) transmission of energy;
b) frequency of current;
c) the electric current intensity.

2. Thus the highest voltage energy provides a cheap transmission of
electricity over...:

a) long way;

b) long road;

c) long distances.

3. A power station generates low-voltage high-intensity...:
a) electric currents;
b) current intensity;
C) tension.

4. This is economically solved only for alternating current (a.c.) by means
of...:

a) wire;

b) transformers;

C) core.

5. The transformer was developed by...:
a) P.N. Yablochkov;
b) Isaak Newton;
¢) Michael Faraday.

6. Yablochkov made practical use of the transformer for his..:
a) require;
b) lighting installations;
C) instrumentation.
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7. A transformer has...:
a) current intensity;
b) several windings;
c) flux.

8. This electric energy must be transformed into...:
a) core;
b) alternating current;
¢) high-voltage low-intensity currents.

9. A transformer operates as a static electromagnetic apparatus on the...:
a) frequency;
b) basis of mutual induction;
C) wire.

10. What winding is called primary?
a) the winding connected to the energy source;
b) the winding connected to the transformer;
c) the winding connected to the low-voltage.

11. We ... do this work in time yesterday:
a) could;
b) can;
C) must.

12.T ... to make these experiments:
a) could;
b) must;
¢) had to.

13. The student ... electrical parameters is my friend:
a) measured,;
b) measuring;
C) measure.

14. The ... results were discussed at the conference:
a) obtained;
b) obtaining;
C) obtain.
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15. The windings have a common core ... of steel:
a) make;
b) made;
) making.

LESSON 4
Electrical Structure of Matter
I'pammatuka: Continuous Passive. Cioxusie hopmar Participle 1.

Hpoqmume mexKkcm u cKkastfcume, om udeco 3asucum I’lpOGO()uJI/lOCWlb
mamepuaioes.

1. Matter is composed of atoms. Atoms possess electrical charges.
Each atom contains a central core called a nucleus. Each nucleus contains
a certain number of neutrons and protons. The number of protons in the
nucleus has determined the total positive charge that the nucleus is
possessing. This number has been called the atomic number. A normal
atom possesses as many electrons in shells about the nucleus as there are
protons in the nucleus.

2. The charge on an electron is equal in magnitude but opposite in
sign to that on the proton. A normal atom is electrically neutral.

3. Many materials have such a tight bound on electrons that it is
difficult for them to migrate. These materials have been called insulators.
Other materials called conductors have an outermost electron tied to the
parent atom by a very small force. This electron has been called a free
electron. They are free to wander from atom to atom because of the
thermal agitation of the atom.

4. When an electric field is applied to such a conductor the electrons
drift in the direction opposite to the field. Thus there is a flow of electrical
charges and an electric current flows in the conductor. In general, metals
such as copper, aluminium, silver and gold are good electrical conductors.

5. In a perfect insulator, all electrons are tightly bound to the parent
atoms and molecules. No free electrons drift in an electric field. Materials
that are good insulators are quartz, rubber and other specially formed
dielectric materials.

6. Some materials called semiconductors are neither good conductors
nor good insulators. They will conduct some current. Elements with such
properties are silicon, germanium, oxides, sulphides and others. Engineers
have used them extensively in electronic devices. With the discovery of
the electron, it became clear that electrons do the moving when there is
electric conduction in metal. The well-established rule for the positive

charged movement is still used.
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Chosapnulit muHumym

matter BEIECTBO
POSSEss \Y; BJIAJIETH, 00J1a1aTh
charge V, 3apsoKaTh, 3aps
contain % coJiepKaTh
certain a orpeIeICHHbBIN
determine Y OTIPEJIENISITh, YCTAaHABINBATH
shell o0oJi04Ka
magnitude BEIMYMHA
sign 3HaK
tie Y CBSI3BIBATH, IPUBS3HIBATD
agitation BO30YKIeHHE
apply Y HIPUMEHSTD, YIIOTPEOJIATh
drift n TBIKEHHE (JICKTPOHOB)
flow u v TEYb

n IOTOK
bind (bound) Y CBSI3bIBATH
property CBOMCTBO
semiconductor TIOJTYTIPOBOHHUK
extensively IIUPOKO
move Y JIBUTATHCS
total BEChb, CYMMapHBIT
thermal TEPMHUYECKUH, TETUIOBOM
parent OCHOBHOM, MCXOJHBIN
form Y co3/aBaTh, 00Pa30BBIBATH
nucleus saapo (aToma)
tight MIPOYHBIHN, KPEMKUI

Ynpaoicnenusn
1. 3amomHHTE NPOU3HOILICHHE CIEeAyHIUX CciaoB. llepeBenure ux Ha
PYCCKHU A3BIK:
neutral, neutron, sign, to wander, quartz, oxides, sulphides, sulphur,
germanium, proton, aluminium, silicon.
2. O06pa3yiiTe CyIIeCTBUTEIbHBIC OT CICIYIOIINX I1aroJioB:
a) ipu oMoy cydduxca -or (-er):
to insulate, to conduct, to operate, to produce, to contain, to drive, to
transform, to generate, to clean.
b) npu momomnu cyddukca -tion:
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to induce, to interact, to install, to move, to direct, to rotate, to
apply, to combine, to connect.
3. BriOepute u3 CJOB, BBIJICICHHBIX KYPCUBOM, OJU3KHUE IO 3HAYCHUIO
CIICAYIOIUM CJIOBAM:
voltage, power, to consist (of), to occur, to affect, key, to tie, to
connect, up-to-date.
To influence, modern, tension, energy, to take place, to compose, to
bind, main, to link.
4. Haiimure B nyHkTe “D”  COOTBETCTBYIOIIHME  AKBUBAJICHTHI
CJIOBOCOYETAHUM MyHKTA “a”.
a) 1. thermal agitation; 2. tightly bound; 3. atomic number; 4. to
apply a tension; 5. electric conduction; 6. parent atom; 7. outermost
electron; 8. to drift in the direction;
b) 1. BKIItOYaTh MO HANPS)KEHUEM; 2. aTOMHOE YHCJIO; 3. JIEKTPOH,
HauOoJsee yAaaEHHbIN OT LIEHTpa (s1pa); 4. TEIIOBOE BO3OYKICHHUE;
5. NpOYHO MNOpPUBSA3aHHBIA;, 6. JBUTATbCA B  HAIPABJICHUMU,
7. ICXOTHBIN aTOM.
5. 3ameHuTe JAaHHBIC CJIOBOCOUYCTAHHUA OAHUM CIJIOBOM H3 l'IpI/IBeI[éHHBIX
HNKC:
1. the whole amount or number; 2. what a thing is made of; 3. to
move from one place to another; 4. to tie together; 5. a thing that
conducts electricity, heat; 6. a material that does not conduct
electricity.
1. — dielectric; 2. — total; 3. — a conductor; 4. — a matter; 5. — to bind;
6. — to migrate.
6. YoTpeOuTe riaroiibl, JaHHbBIC B ckoOKax B Continuous Passive.
Oobpaszey:  Another iron and steel centre (to create) in Siberia.
Another iron and steel centre is being created in Siberia.
1. All we have spoken about has been and (to develop) by the
institutes of higher learning.
2. Siberia (to transform) into a leading national centre of heavy
industry.
3. Much attention (to give) at present to the development of
international scientific contacts.
4. New superconducting magnets currently (to build) and they will
find application in research and industry.
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5. Everything that (to do) along the line of developing new and
progressive technology is the result of our scientists’ and engineers’
joint efforts.
6. The idea of conducting researches on an international scale
widely (to discuss) at scientific meetings.
7. CpaBHUTE mepeBOAbl IIpUyacTUs 1 B CTpajaTelbHOM 3ajiore u
nepdexTHON hopmbl mpuuactus 1 (Active).
a) mpu4actue 1 B cTpagaTenbHOM 3aJ10r€:
1. The new generation of plants and equipment, being developed by
us today, will raise labour productivity by 50 to 100 per cent.
2. Being cooled in air the metal becomes hardened.
3. The temperature of the matter now being raised shows that
movement of its molecules is speeded up.
4. Atomic ice-breaker is able to sail in any weather, being equipped
with up-to-date radiolocation devices.
b) mepdexrHas hopma mpuyactus 1:
1. Having replaced the fuses (nmpemoxpanutenu) 1 switched on the
current.
2. Having discovered the property of the electron scientists placed it
at the service of mankind.
3. Having discussed all the advantages and disadvantages of the
design we started work.
4. Having done their job the builders have gone and their place has
been taken by operators.
8. OOBsICHUTE MOPEMIOKECHUSIMH M3 TEKCTa, MOYEMYy OJHM MaTepHaibl
ABIIAIOTCA  U30JIATOpaMu, Jpyrue npoBoaHuKamu. Haszosurte 3t
MaTepualbl.
9. Haiimute B Tekcre oTBeT Ha Bompoc: What materials are called
semiconductors?
10. BcraBpTe B cleAylOmME NPEAIOKEHHUS MNOAXOMSIIUNA TPEAJIor U3
JIAHHBIX T10JT YEPTOM:
1. The conductivity ... metals is very little influenced
temperature.
2. The conductivity of semiconductors sharply increases ... heating
and drops ... cooling.
3. Yablochkov solved a problem ... which many inventors had been
working ... years.
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4. Radio electronics was extensively used ... radio-telemetric data
transmission and ... radio communication ... the earth.

5. Machine-tool builders propose the use ... machines that would
make it possible to cut expenditure of metal ... almost 25 per cent.

For, at, by, of, with.
11. Omnpenenute GopMbl U (YHKIUU TPUYACTUH U TMEPEBEAUTE
MPEIIJIOKEHNUA:
1. Being a good insulator rubber is often used in cables.
2. A number of Western companies are showing increasing interest
in our computer technology.
3. Much is being done today to widen foreign trade as quickly as

possible.

4. Having obtained the necessary materials we could finish the
experiment.

5. The substance being investigated contained some admixtures
(mpumecn).

6. The amount of heat generated depends on the quality of fuel used.
7. Using the energy of the atom we produce electric energy.
8. We have designed this instrument according to the new
requirements.
12. IIpoutute 1 u 2 ab3a11bl TEKCTA U OTBETHTE HA BOMIPOCHI:
1. What determines the positive charge in the nucleus?
2. What do we call the atomic number?
3. Is the charge on an electron and on the proton equal in sign?
4. What electrical charge has a normal atom?
13. Pacckaxkure mo-aHIJIMHUCKA O CTPOCHUH aTOMA, UCITOJIb3YS CICIYIOIINE
CJIOBaA.
to compose, an atom, to possess, to contain, a nucleus, to determine,
charge, number, as many... as, magnitude, sign, neutral.

TEST 4
Choose the right variant.
1. Matter is composed of ...:
a) shells;
b) atoms;
C) signs.
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2. Each nucleus contains a certain number of...:
a) matter;
b) charge;
C) neutrons and protons.

3. A normal atom is electrically...:
a) neutral;
b) accurate;
C) versatile.

4. Many materials have been called...:
a) magnitude;
b) insulators;
C) circuit,

5. In general metals such as copper, aluminium, silver, and gold are
good...:

a) agitation;

b) semiconductors;

c) electrical conductors.

6. Some materials will conduct...:
a) some current;
b) speed;
C) tools.

7. With the discovery of the electron, it became clear that electrons do the
moving when there is electric conduction in...:

a) power;

b) metal;

c) turn.

8. Many materials have such a ... on electrons that is it difficult for them
to migrate:

a) matter;

b) tight bound;

c) free electron.
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9. Where do free electrons drift?
a) shell;
b) in an electric field;
c) in an electric charge.

10. Some materials called semiconductors are...:
a) tight nucleus;
b) neither good conductors nor good insulators;
C) certain magnitudes.

11. We ... a voltmeter to measure voltage:
a) are used,;
b) use;
c) will be used.

12. Farmers ... various electrical machines on farms:
a) have;
b) has;
c) am having.

13. ... electricity run electric motors?
a) does;
b) do;
C) has.

14. What machines ... for milking cows?
a) a farmer used;
b) does a farmer use;
c) farmers used.

15. An ammeter ... to measure current:
a) uses;
b) are used;
C) is used.
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LESSON 5
Electrical Effects
I'pammatuka: Cnoxubie GopMbl ipuyactuil. [IpuyactHbie 000POTHI.

IIpoumume mexcm u cxasxcume, Kakou Y4EeHblU OMKPbLI XUMUYECKUU
aghghexm sexmpureckoeo moxa.

1. An electric current by itself has absolutely no value. Developing
some useful electrical effects engineers were capable of constructing
numerous practical applications. There are only a few electrical effects,
but, having taken single or together in combinations, they were responsible
for the proper functioning of all electrical apparatus.

2. The heating effect of an electric current is the first practical
application. Heat is always developed in a conductor when a current of
electricity passes through it at high voltage. Several factors are responsible
for the heating process, the most important are the following ones: (1) the
value of the current, (2) the resistance of the conductor, (3) the time of
flowing the current, (4) the physical size of heat-absorbing device, (5) an
air temperature surrounding the conductor etc.

3. 1n many of the heating units found in the home, such as radiant
heaters, electric stoves etc. the heating is an useful effect, being under
perfect control. However, excessive heating may result in severe damage
of electrical equipment. An electric motor always uses low-melting metal,
called fuses or circuit breakers, preventing the damage of the motor.

4. Michael Faraday having discovered the chemical effect of an
electric current, showed the connection between electricity and chemical
action. This fact has resulted in such modern processes as electroplating,
electrofining, the production of oxygen, hydrogen and the manufacture of
metallic sodium etc.

5. In this connection it is important to underline that electrochemical
reactions are absolutely exact being governed by exact laws. The
international ampere is the unit of electric current accepted by an act of
Congress in 1894,

6. The basis for all electrochemical actions is the elementary
electrolyte. It includes two metallic plates called electrodes immersed in a
solution having any salt and acid, called electrolyte. A current of
electricity having been passed through a cell from a source of electric
power, chemical changes take place. The metal from one plate is carried
over the other plate. In other case, gases having been formed as a new
chemical product, are collected at the electrodes.
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7. In the lead-acid battery the electrodes are charged, i.e. by sending
current into the battery, then being used as a source of electricity until the
plates have been reduced.

Tosicnenus k mexcmy
heating unit — HarpeBaTeIbHBINA 3JICMEHT
radiant heater — my4gucTsIii paguaTop
electroplating — raipBaHOIIOKPBITHE

Crosapnulit muHumym

effect addekT, nercTue

value IICHHOCTb, BEJIMYMHA
capable CIIOCOOHBIN

proper a IIPaBUJIbHBIN, HAJUJIEKAILIUI
responsible a OTBETCTBEHHBIN, BAKHBIN
resistance COTPOTHUBJICHHUE

heat Y HarpeBaTh

size n pasmep

absorb \Y; IIOTJIOIIATH

surround OKPYKaTh

excessive Ype3MEepPHBIN

damage % MOBPEXKAATh

melt Y% IIABUTH

fuse TUTABKUH TIPEIOXPAHUTEITH
unit eAHUIA (M3MEPEHHUS)
breaker aBTOMATHYCCKHI BBIKITIOYATEITb
prevent Y IpeI0TBpaIlaTh

action JIEVCTBUE

manufacture M3rOTOBJICHUE, TIPOU3BOJICTBO
exact a TOYHBIN

govern Y YIPABIATH, PYKOBOJIHTh
law 3aKOH

ampere amrep

accept Y IIPUHUMATH

cell Oarapesi, JIEMEHT

pass Y IPOXOJIUTh

change Y% U3MCHSTH

take place \Y; IPOUCXOIUTh
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carry over \Y INEPCHOCUTH

solution pacTBOp

acid KHCJIOTA

electrolyte ICKTPOJTAT
Ynpasxicnenusn

1. 3anoMHHUTE MPOU3HOLICHUE CIEAYIOIINX CIIOB, IEPEBEINTE.
Oxygen, hydrogen, sodium, apparatus, radiant, electrolytic.
2. OOpa3yiiTe OT CICAYIOIIMX CIIOB IpujararelbHbie ¢ cyhpurcoMm -ive
uid -ic. HazoBure nx 3HauYeHHE:!
a) prevent v, construct v, effect, conduct v, protection, produce v,
collect v, action, induction, intensity.
b) atom, period, economy, character, metal, magnet, science,
climate, mechanics, electrolyte.
3. HazoBute napsl cja0B, OJU3KUX I10 3HAYCHHIO.

1. manufacture 1. accurate

2. adopt v 2. use v

3. occur v 3. production
4. apply v 4. accept v

5. exact 5. take place v
6. apparatus 6. runv

7. governv 7. device

4. O0BsiICHUTE, IO KAKOMY IPUHLIUIY CTPYNIUPOBaHKI cioBa. HazoBurte nx
3HAYCHUC.

a) connect v — disconnect

advantage — disadvantage

cover — discover

continue v — discontinue

b) accurate — inaccurate

effective — ineffective

capable — incapable

adequate — inadequate

c) possible — impossible

proper — improper

acceptable — unacceptable

known — unknown
5. Haiinute B myHKTe “a” COOTBETCTBYIOIIHUE PYCCKUE HSKBUBAICHTHI
CJIOBOCOYETaHUM MyHKTa “b”.
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a) 1. circuit breaker, 2. the value of the current, 3. heat-absorbing
device, 4. melting metal, 5. metallic sodium, 6. immersed in a
solution, 7. proper functioning, 8. heating value, 9. accepted by an
act;
b) nmmaBkmii  MeTam, — TEIUIONOIJIOMIAIONIEE  YCTPOMCTBO,
METAUIMYECKUN HATPUH, aBTOMATUYECKUN BBIKJIFOYATEIIb, BEJIMUNHA
TOKa, Yy3aKOHEHHas, TEIJIOTBOPHAs CHOCOOHOCTh  (TEIJIOBOM
3¢ (dexT), morpyKEeHHBI B pacTBOp, Hajjexkamias (MpaBUIbHAS)
pabora.
6. Haiigute B TEKCTE MPEITIOKEHHUS, B KOTOPBIX TOBOPUTHCS O:
1) pakTopax, BIMSIONIMX Ha MPOIIECC HAIPEBAHUS;
2) HarpeBaTeIbHBIX AJICMCHTAX.
7. Omnpenenute ¢GopMbl W (YHKIIMA TPUYACTUS 2 H TEPEBEAUTE
MPEUTOKEHUS HA PYCCKUU SI3BIK.
1. The condenser is, on the whole, two conductors separated by a
dielectric or an insulating material.
2. If heated, the wire melts.
3. When treated properly this material will be a good insulator.
4. There was a great increase of the quantity of parts produced.
5. Some day atomic energy might have been used to control the
weather of the world.
6. Both apparatus are equipped with a rubber-insulated conductor.
7. When properly insulated the wire may be used in conditions of
excessive moisture.
8. 3aMEHUTE JaHHBIE CJIOBOCOYETAHUS OJJHUM CIIOBOM.
1. the standard unit for measuring the strength of an electric current;
2. to take from one place to another; 3. to stop or keep from doing
something; 4. any fixed measure used as standard; 5. an apparatus
using fuel or electricity for heating.
1 —to prevent; 2 — stove; 3 — ampere; 4 —to carry; 5 — unit.
9. 3aKOHUYNTE MPETIOKECHUS COTIACHO COACPHKAHUIO TEKCTA.
1. Being governed by exact laws .......
2. The acids when they are dissolved in water form .......
3. The chemical effect of an electric current has found practical
application in .......
4. The unit accepted for measuring .......
5. Electrolytic cell includes two metallic .......
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10. [lepeBenute npeajioxenus, onpeaeaus Gopmy npuyactuit. O6paTute
BHHUMAHUC HA IICPCBOA HE3ABUCHUMOI'O ITPUYIACTHOTO 060p0Ta.
1. The circuit having been broken up, the flow of current stopped.
2. The problem having been solved, they started their tests.
3. Each atom consists of a central part called the nucleus around
which move electrons, the numbers of electrons depending on the
kind of atom.
4. Having been measured with unreliable instruments the emf was
found inaccurate.
5. Acids react with oxides of all the metals, a salt and water being
formed.
6. While separating radium, M. Curie found other radioactive
elements.
7. The transformer is oil cooled, the hot oil being passed back
through the radiators by means of a pump.
8. Radioactivity discovered, we made great progress in atomic
physics.
11. HalimuTe B TEKCTE OTBETHI HA CJIEAYIOIIUE BOMPOCHI.
1. What are the effects of an electric current?
2. What did M. Faraday's discovery result in?
3. What is the basis for electrochemical action?
12. IIpoutrute ab3am Ne6 emé pa3 W CKaXUTe, KaK HCIOJIB3YIOT
QJICKTPHUYCCTBO IJIA MMOJIYYCHUSA XUMHUYCCKOI'O B(b(beKTa.
13. CocTaBbTe CIUCOK KIIFOYEBEIX CJIOB, HCCYHIUX OCHOBHYIO CMbICJIOBYIO

Harpy3Ky.
14. Pacckakure, 4TO HOBOTO BbI Y3HAJIM U3 TEKCTA.

TEST 5
Choose the right variant.
1. Developing some useful electrical effects engineers were capable of
constructing numerous. ..:
a) effect;
b) practical applications;
c) cells.

2. Where is heat always developed?
a) in an acid;
b) in a conductor;
c) in a heating unit.
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3. What must be under perfect control?
a) the heating;
b) heat-absorbing device;
c) the value of the current.

4. Who discovered the chemical effect of an electric current?
a) Joseph Lister;
b) Ernest Rutherford,;
c) Michael Faraday.

5. Who showed the connection between electricity and chemical action?
a) Charles Darwin;
b) Michael Faraday;
c) James Clerk Maxwell.

6. What is international ampere?
a) the unit of electric current;
b) a breaker;
c) an electrolyte.

7. The metal from one plate is carried over...:
a) the river;
b) the radiant heater;
c) the other plate.

8. A ... having been passed through a cell from a source of electric power,
chemical changes take place:

a) radio electronics;

b) conductivity of metals;

c) a current of electricity.

9. An electric motor always use...:
a) damage of motor;
b) fuses;
c) several factors.

10. The problem having been solved, they started the experiments:
a) OHHU PELININ MPOOJIEMY U Havaau SKCIICPUMEHTBI;
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b) mocme Toro, kak mpoOiema Oblda peEIIeHAa, OHU HAYaJIH
9KCIICPUMECHTHI;

C) OHHM MPOJOJDKMIM ODKCICPUMEHTHI IIOCIC PEIICHUS JaHHOM
POOJIEMBI.

11. ... electricity an expensive energy?
a) does;
b) are;
C) is.

12. Are they ... an examination now?
a) take;
b) taken;
c) taking.

13. ... the installion being repaired now:
a) are;
b) is;
c) does.

14. At 8 o'clock yesterday I ... the electric store:
a) was repairing;
b) repair;
C) were repairing.

15. Safety devices ... in this design:
a) has been included,;
b) was included;
c) have been included.

LESSON 6
Electrical instruments
['pammaTuka: MTHGUHUTUB B PyHKIUM MOJJIEXKAIIETO, 00CTOATENbCTBA
oCIn, OIIpCACIICHUA.

Hpoqmume mexKkcm U ckas)xcume, Kakue npu50pbl UCNOJIb3YIOmcs o015
USMEPEHUA ITIEKMPUUECKUX napaAMempOoe.

1. Agricultural engineers use a great number of electrical instruments
to make electrical measurements. The basic AC measuring devices are
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believed to be the most important instruments the engineer is primarily
concerned about. He will require them to measure and evaluate electrical
parameters in majority of cases.

2. Most AC voltmeters and ammeters are of the electrodynamometer
type. For measurements of high current and voltage, current and potential
transformers are required as auxiliary equipment.

3. The voltmeter is an instrument for the measurement of voltage.
You should know the voltmeter to be placed across the leads where the
voltage is being determined. You are certain to increase the range of a
voltmeter by adding resistors, known as multipliers, in series. The added
resistors equaled to the resistance of the voltmeter, double the range of the
voltmeter.

4. An ammeter is a low resistance instrument, to be placed in series
with the line where the current is to be determined. Alternating current
ammeters may be single-range or multiple range instruments. A single
ammeter may be made to operate over many ranges. To measure a large
current a current transformer is used. An ammeter should under no
circumstances be placed across any voltage source.

5. The wattmeter, you are likely to have tested in the circuit, is used
for measuring power. Direct current power is equal to the product of the
current through the load and the voltage across the load. To determine the
power it is necessary to measure only the current and voltage. When
properly adjusted the wattmeter reads the product of the effective voltage,
effective current and power factor. In a wattmeter the movable coil is the
potential coil and the stationary coils are the current coils.

Crosapnutit Munumym

device pruoop

concern KacaThCsl, IMETh OTHOIIICHHE

require TpeOOBaTh

majority OOJBIITUHCTBO

evaluate OLIEHUBATH

auxiliary BCIIOMOTaTEIbHBIN

lead IIPOBOTHUK

determine OTIPEICTIATh

multiplier YBEJIMUUTEIh TUATa30Ha U3MEPCHUM

double
alternating current

YBEJIIMYMBATh B JIBA pa3a
MIEPEMEHHBIN TOK
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single-range OJIHOIUAIIO30HHBIN

product pe3yJIbTaT, IPOU3BEACHHE
load HaArpy3Ka, 3apsj, 3apsKaTh
factor ko3 purreHt

power factor KO2(DPHUIIMEHT MOIITHOCTH
add N00aBJIATh, IPUCOCTUHATE
resistor pe3ucTop, peocrar

Ynpasxicnenusn

1. I1o cX0ACTBY C KaKMM CJIOBOM B PYCCKOM SI3bIKE€ MOKHO JIOrafaThCsl O
3HAYEHUH CJICIYIOIIUX CJIOB:

instrument, engineer, electricity, basic, voltmeter, wattmeter,
stationary, phase, theory, transformer, electrodynamometer,
proportional.

2. CrpynnupyuTe ciaoBa Mo 4acTAM PeyH:
a) CylIeCTBUTENbHBIC; 0) MpuUilaraTeIbHbIC, B) YUCIUTEIbHBIC; T') HAPCUHS,
1) TJ1aroJibl.

measurement, effective, negative, equipment, practically, determine,
operate, measure, transform, transformer, add, addition, require,
evaluate, electrical, important, forty, agricultural, eighteen, power,
fully, operate, operation, expression, factor, direct, directly, pointer.

3. Beibepure u3 myHkTa “D” pycckume OSKBHBAJICHTHI K CIIOBaM U

(Y]

CJIOBOCOYCTAHHAM M3 ITYHKTA a .

a) circuit transformer, voltage source, to determine power, potential
coil, potential transformer, alternating current ammeter, movable
coil, single-range ammeter.

b) KaTyIIKa HAIPsSOKCHUA, aMIICPMETP ICPEMCHHOT'O TOKA, TOKOBBIU
TpaHcopMaTOp, HCTOUYHUK HAMNPSHKEHUS, OJHOJIMUAINO30HHBIN
aMIepMeTp, ONMpeeNsATh MOIIHOCTh, TpaHC(hopMaTop HaNpsKEHUS,
MMOABWIKHAA KAaTylIKa.

4. Onpenenure (yHKUUM WH(PUHUTHBA, YYUTBIBasE €ro MeECTO B
PEIOKEHUSAX, U TIEPEeBEAUTE UX:

1. The results of the test to be considered are given in table two.

2. Special symbols are used to show electric systems.

3. In 1756 the great Russian scientist M.V. Lomonosov was the first
to make theoretical analysis of electrical phenomena.

4. Who was the first to invent an electric motor?

5. To solve this problem is of great importance.
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6. Electrical measurements are used, firstly, to measure electrical

quantities (current, voltage, power, resistance) and, secondly, to

measure heat, light, mechanical and other non-electrical quantities
by electric methods.
5. Pacnionoxute myHKTHI IJIaHA COTJIACHO COJIEPYKAHMS TEKCTA!

1. The use of basic AC measuring devices.

2. The measurement of direct current power.

3. The use of an ammeter.

4. The use of a voltmeter.

6. YKaXuTe NpeiioKeHus1, KOTOPbIE MPOTUBOPEYAT CONEPKAHUIO TEKCTA!

1. To measure a small current a circuit transformer is used.

2. The range of a voltmeter can be increased by adding resistors.

3. An ammeter should not be placed across any voltage source.

4. A single ammeter cannot be made to operate over many ranges.

5. In a wattmeter the movable coil is a current coil.

7. Yxkaxure NpEHIOKCHUC B TCKCTC, KOTOPOC MOXKCT CIYKUTb OTBETOM HaA
CIIEAYIOUIUN PYCCKHAM BOIIPOC:

I[JISI HU3MCPCHUA KAKUX JJICKTPUYCCKUX IMAPAMCTPOB HUCIIOJIb3YHOTCS
TOKOBBIE TpaHC(HOpPMATOPHI U TPaHCHOPMATOPHI HAMPSIKEHUSI B KAUYECTBE
BCIIOMOTATEJIbHOTO 000pYI0BAHUS?

8. Kaxkune MNpCJIOKCHHUA B TCKCTC MOI'YT CIYXUTb OTBCTAMHU HaA
CJICAYIOIINE BOIIPOCHL:

1. How can direct current power be determined?

2. What device doubles the range of the voltmeter?

3. What transformer is used to measure a large current?

4. What device is used for measuring power?

5. How is a voltmeter connected?

9. HOI[FOTOBI)TG HCCKOJIBKO BOIIPOCOB IO COACPIKAHHUIO TCKCTA, UCITIOJIb3Y
HOBYIO JICKCUKY 3aHATUA.

10. Pacckaxkute MO-aHIIUMHCKH O MPUOOpax JUisi U3MEPEHUS] U OLICHKU
QJICKTPHUUCCKUX ImapamMcCTpoOB, HCIIOJIb3Ys CICOyromue CJIOBa n
CJIOBOCOUYCTAHUA.

Electrical instruments, to measure and evaluate electrical parameters,
to use a voltmeter, to determine the voltage, to place across the leads, to
add resistors, low resistance instrument, to be placed in series with the
line, a single-range ammeter, a circuit transformer, to use a wattmeter.
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TEST 6
Choose the right variant.
1. An ammeterisa...... resistance instrument:
a) high;
b) low;
c) large.

2. An ammeter is placed ...... with the line where the current is being
determined:

a) in series;

b) in parallel;

C) across.

3. To measure a large currenta ...... transformer is used:
a) current;
b) potential;
c) distribution .

4. The wattmeter is used for ...... power:
a) adjusting;
b) measuring;
¢) transforming.

5. The voltmeter is an instrument for the measurement of ......:
a) current;
b) voltage;
C) resistance.

6. The range of a voltmeter is increased by ...... resistors in series:
a) adding;
b) determining;
C) moving.

7. The added resistors ...... the range of the voltmeter:
a) double;
b) reduce;
c) evaluate.
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8. What do agricultural engineers use to make electrical measurements?
a) alternating current;
b) a great number of electrical instruments;
c¢) multiplier.

9. A single ammeter may be made to operate over...:
a) good device;
b) power factor;
C) many ranges.

10. What is direct current equal?
a) to power factor;
b) to the product of the current through the load and the voltage
across the load;
C) to increase the range of a voltmeter.

11. The ... resistors double the range of the voltmeter:
a) added;
b) adding;
C) add.

12. Electrons ... an atom are in motion:
a) forming;
b) formed,;
c) form.

13. Having read the newspaper | put it on the table:
a) unTas razery;
b) nmpounTanHas razera;
C) IPOYMTAB rasery.

14. Having constructed the power station they started to build a new
school:

a) CTpOsI AJICKTPOCTAHIIUIO;

b) mocTpouB 371eKTPOCTAHITHIO;

C) TOCTPOCHHAS AJIEKTPOCTAHIINS.
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15. A new power station having been built, some energy problems were
solved:
a) Kornma HoBasi siekTpocTaHius OblIa MOCTPOEHA, HEKOTOPHIE
HEPreTUYecKre MpoOIeMbl ObLUTN PEIICHBI,
b) HekoTophie sHepreTrueckue mpooOaeMbl OyAyT PEIICHBI, MMOCC
TOTO KaK HOBas JIEKTPOCTaHIIM OyeT TOCTPOCHA,
C) OHM MOCTPOMJIU HOBYIO AJIEKTPOCTAHIIMIO U PELIUIU HEKOTOPHIC
HEPreTUYeCcKue MpoOIEeMBbl.

LESSON 7
Electric Motors
I'pammatuika: MTHQUHUTUBHBIE KOHCTPYKIIUH.

Hpoqumaﬁme mexKkcm u cxKkascume, KaxKou mun osucameleu wupoKko
Uucnojibzyemcs 6 Ce€J1lbCKOM xo3sucmeae.

1. Electric motors are the most convenient means of obtaining
mechanical power. They may be classified as either DC or AC machines.
All electric motors, used in agricultural operations are of the AC type. The
practical use of the AC electric motors requires that they should be
constructed of single-phase and polyphase types. The two main types of
motors classified as to principle of operation are synchronous and
induction motors.

2. Electric motors can operate in a wide range of temperatures (the
lower temperature, the better the operation). The induction motors are
simple and reliable. It is natural that they should be almost exclusively
used in agricultural operations. An induction motor depends on induced
currents for its operations.

3. A.C. motors are quiet, safe, and efficient in operation, and very
convenient to control, and are therefore an ideal type of power device. An
operator can start or stop a unit of several thousand h. p. by merely
pressing a button of an automatic remote controller such as is used with
many large A.C. motors.

Electric motors when properly selected and installed serve many
years and require only periodic care.

There are many different sizes of electric motors. Why are these
different sizes needed or, in other words, what is the difference about the
various loads that causes one to select one size of motor for this
application and another for a different application? The answer is obtained
by examining the characteristics of the various loads.
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4. Engineers found that the synchronous speed of an induction motor
would depend on the frequency of the applied voltage and the number of
poles. N=(t*120)/P where N-speed (rpm); t- frequency (cycles per second);
p-number of poles.

5. The actual speed of an induction motor is from one to ten percent
below synchronous speed. This difference of speeds is known as slip. If
you take a motor with a synchronous speed of 1800 rpm and a 4 % slip, it
would have an actual speed of 1728 rpm. Slip increases as a motor
becomes more heavily loaded.

Cnosapuwlit munumym

regard paccMaTpHuBaTh, CYUTATh

induction UHIYKITUS

induction motor ACUHXPOHHBIN JBUTaTeIIb

reliable HAAE)KHBINA

depend 3aBHUCETh

induced current UHIYITUPOBAHHBIN TOK

rotate BpaILaThCs

flux IOTOK

pole TIOJTFOC

slip CKOJIbKCHHUE

rpm 000pPOTOB B CEKYHTY

(revolution per second)

rotation BpalllCHHUE

frequency 4acTOTa, MOBTOPSEMOCTD

cut OTKJIIOYaTh, OTCOCTUHSATh

uniform paBHOMEPHBIHN, €TMHOOOPA3HBIN
Ynpaoicnenusn

1. BeiObepute w3 myHkTa “D” pycckme SKBHBaJIGHTHI K CJIOBaM H
COYETaHUSIM ITyHKTa “a”.
a) polyphase motor, induction motor, the number of poles,
difference of speeds, a turning moment, motor slip, to depend on
induced current, require, to apply voltage.
b) 4KCI0 MOMIOCOB, pa3HUIlAa CKOPOCTEH, MHOTO(A30BBIN ABUTATENb,
aCHHXPOHHbIﬁ ABUTaTCl]Ib, CKOJIBXXCHUEC JABUI'ATCJIA, II10JaBaThb
HalpspKeHUEe, Bpallaloluii MOMEHT, TpeOoBaTh, 3aBUCETh OT

VHAYIAPOBAHHOI'O TOKA.
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2. Ompenenute no cyddukcam, K Kakod YacTH peYd OTHOCSITCS
ciacayromuce CJIOBa U IICPCBCANUTEC UX:
classification, movement, lowest, classify, movable, central,
induction, reliable, operation, widely, practical, requirement,
magnetic, rotation, exclusively, actually, revolution, practical,
natural, measurement.
3. VYkaxuTe B TEKCTE TMPEJIOKEHHS, B KOTOPBIX YHNOTPEOJICHbI
DKBHUBAJICHTHI CIEAYIOIIUX PYCCKUX CJIOB U CIOBOCOYETAHUN:
10 IPHUHIHUITY I[eﬁCTBI/IH, CpCaACTBO IMOJIYYCHHA, UYCM HHIKC
TEMIIEpaTypa, MATrHUTHOE IIOJIe, BPAIIAIOMIMNA MOMEHT, YHCIO
IIOJIFOCOB, (baKTI/I‘—ICCKa}I CKOpPOCTb.
4. TlepeBenute cieAyrolIrMe MPEIJIOKEHUS HA PYCCKHUM SI3BIK, OoOparias
BHUMaHUE HAa MH(PUHUTHUBHBIC KOHCTPYKIMHU “‘CIIOXKHOE IOJjIexaiee” u
“CII0KHOE JOMOJIHEHHUE .
1. The most important characteristic of an electric measuring
instrument is known to be its accuracy.
2. We know faulty insulation to be dangerous.
3. The year of 1895 is considered to be the date of the invention of
the radio.
4. He is said to work under very hard conditions.
5. They expect this new electric equipment to be used in their
laboratory.
6. Do you find aluminium to be a good conductor?
7. A large number of substances are known to be neither good
conductors of electricity nor good insulators.
8. We know the synchronous speed of an induction motor to depend
on the frequency of the applied voltage and the number of poles.
9. This young man is sure to be interested in electronics.
5. 3aKOHYUTE MPETIOKEHUS, COCTMHUB COOTBETCTBYIOIINE YACTH:
1. Copper is known.....
a).... that it is a good conductor;
b).... to be a good conductor.
2. Electricity is considered....:
a)... to be a cheap form of energy;
b).... that it is a cheap form of energy.
3. The scientific conference is reported.....:
a)... that it will be held in April;
b)... to be held in April.
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4. This problem is thought....:
a).... to be solved next decade;
b).... that it will be solved next decade.
6. IlepeBenure:
1. Coobmraror, 94TO TpyIna CHEHHATUCTOB MPUEAET Ha CIASTYIOMICH
HEACIIC.
2. U3BecTHO, 4YTO O3TH METAUIBI  SBISIOTCS  XOPOUIUMU
IMPpOBOAHUKAMM.
3. OH, TOBOPST, YUYUTCS Ha HallleM (paKyJIbTETE.
4. DTOT 3aBOJl, KaKk OBLIO HM3BECTHO, MPOU3BOIUT DIECKTPOHHYIO
amnmaparypy.
7. I[OHOJ'IHI/ITG npeaIOKCHUA B COOTBCTCTBUU C COACPKAHNUCM TCKCTA:
1. The electric motor should be regarded as........
2. The practical use of the AC electric motors requires that......
3. An induction motor depends on......
4. The synchronous speed of an induction motor depends on......
5. The actual speed of an induction motor is........
6. Slip increases as......
8. BI)IpaBI/ITe corijiacuc 0] 041 HE corjiacuc CcO CICAYIOIINMHA
YTBCPKACHUAMU, UCXOOA U3 COACPIKAHUA TCKCTA.
Oobpaszey. This text is about electric motors.
—Yes, it is right. This text is about electric motors.
Electric motor cannot operate in a wide range of temperatures.
— No, it is wrong. Electric motors can operate in a wide range
of temperatures.
1. All electric motors used in agricultural operations are of the DC
type.
2. An induction motor depends on induced current.
3. Induction motors are very complex.
4. Induction motors are not reliable.
5. The synchronous speed of an induction motor depends on the
frequency of the applied voltage and number of poles.
9. OTBeTHTE HA BOMPOCHL:
1. Can an electric motor be regarded as the most important means of
obtaining mechanical power?
2. How are electric motors classified?
3. What type of electric motors is widely used in agricultural
operations?
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4. What is a slip?
10. I[IpouTtuTe abd3a1r 2 1 OTBETHTE Ha CIACAYIOIINE BOIIPOCHI:
1. Do electric motors operate better at low or high temperatures?
2. Why are induction motors widely used in agricultural operations?
11. Halimute B TEeKCTe NPEMJIOKEHUSA, KOTOPbIE MOTJIM OBl CIY>KHUTh
OTBETOM Ha BOIIPOC:
What does the synchronous speed of an induction motor depend on?
12. Tlepeckaxute TEKCT, KCIIOIb3YyS HOBYIO JICKCHKY YPOKa:
means of obtaining mechanical power, DC and AC machines,
synchronous and induction motors, to operate in a wide range of
temperature, simple and reliable, to depend on induced current,
frequency of the applied voltage and the number of poles, actual
speed, synchronous speed, slip.

TEST 7
Choose the right variant.
1. This text deals with.... types of alternating current motors: synchronous
and asynchronous:
a) one;
b) two;
c) three.

2. Electric motors are very efficient in.... electric energy into mechanical
energy:

a) converting;

b) requiring;

C) constructing.

3. All electric motors used in agricultural operations are of the.... type:
a) AC;
b) DC;
c) h. p.

4. Electric motors can.... in a wide range of temperatures:
a) develop;
b) depend;
C) operate.
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5. Induction motors are...:
a) simple;
b) complex;
c) scientific.

6. Induction motors are widely...:
a) used;
b) operate;
c) take place.

7. Can electric motors.... many years?
a) service;
b) serving;
C) serve.

8. Do electric motors.... periodic care?
a) need;
b) control;
C) rotate.

9. The synchronous speed of an induction motor.... on the frequency of
applied voltage and the number of poles:

a) affect;

b) operates;

c) depends.

10. The actual speed of an induction motor is from one to ten percent....
synchronous speed:

a) below;

b) above;

C) between.

11. They had to used this induction motor:
a) y>Ke HCIOJIb30BaJIH;
b) JOKHEI KCIIONIB30BATE;
C) IOJKHBI OBUTH MCIIOJIb30BaTh.
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12. We could repair the electric device:
a) OTPEMOHTUPOBAJIY;
b) cMorIM OTPpEMOHTHPOBATH;
C) MOXXEM OTPEMOHTHPOBATb.

13. The group of specialists are reported to come next week.
a) ['pynria cnenuanucToB NPUEAET HA CIEIYIOIIEH HEJENE;
b) CooOmiaror, 4To rpymma CIenralIiCcTOB IPHEIET Ha CIIeIyIOIICH
HEJIEIIE;
C) M3BecTHO, 4TO rpynna CHEHUATUCTOB MPHUEAET Ha CIIEIYIOIIECH
HEJIEIIE.

14. The synchronous speed of an induction motor is known ... on the
frequency of applied voltage and number of poles:

a) depend,;

b) to depend;

C) depends.

15. Copper and aluminum are known to be good conductors of electricity.
a) M3BecTHO, 4YTO MeAb W QJIIOMUHUNA SBIAIOTCS XOPOLIMMH
MIPOBOJHUKAMH IJIEKTPUYECTBA;

b) Menp 1 aTIOMUHHNA — XOPOIITUE TIPOBOIHUKH AJICKTPHUCCTBA;
C) Mbl cuuTaem, 4TO MEAb W ATOMUHUHN SIBISIOTCS XOPOIIMMU
MIPOBOJHUKAMH DJIEKTPUUECTBA.

LESSON 8
Asynchronous Machines
I'pammaruka: Beipaxenue moganbHOCTH. [TIoBTOpEHUE.

Hpoqmume mekcm u cKaosicume, HA KAKOM npuHyune OCHO6AHA
ACUHXPOHHAA MAWUHA.

1. Electric machines, used to convert mechanical energy into
electricity, are generators. Motors are used to convert electricity into
mechanical energy. The simplest in construction and the most widely used
Is the asynchronous machine invented by M. O. Dobrovolsky in 1888.

2. The machine is known to have been based on the principle of the
action of a rotating magnetic field on a short-circuited winding. The
magnetic system of the electric machine consists of two cores. The outer
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stationary core is called the stator. The rotating element is the rotor. A
three-phase winding is placed into the slots of the stator.

3. The currents of this winding produce a rotating magnetic field.
The currents in the winding of the rotor are induced by a rotating magnetic
field. The stator core forms the outer part of the machine with the rotor
core being placed inside on a shaft.

4. Like all electric machines, the asynchronous machine is reversible.
This means, that they can operate as a motor or as a generator. The mode
of operation of the machine is determined by the speed of its rotating field
in relation to the rotor.

5. When the machine operates as a motor, the stator winding is the
primary, receiving electric energy. The rotating magnetic field, produced
by currents in the stator winding, induces currents in the winding of the
rotor. The reaction of the latter with the magnetic field produces a turning
moment (torque) which forces the rotor to follow the field performing
mechanical work.

6. The decrease in current reduces the torque acting on the rotor. The
rotor begins rotating slower than the field, i.e. asynchronously. This will
take place when the rotor speed is about equal to the rotation speed of the
field. The emf’s induced by the filed in the rotor will become less and,
hence, also the rotor current. With a greater mechanical load on a motor
the braking torque and the slip increase. This increases the emf’s and
currents in the rotor. The torque is increased too and the dynamic
equilibrium is restored.

Cnosapnulit Munumym

generator r'eHepaTop, UICTOYHUK SHEPTUU
winding oOMOTKa

short circuit KOPOTKOE 3aMBIKaHHE B CETH
core CepACUHHK

slot a3, b

shaft BaJl

outer BHEILIHWUM, HAPYKHBIN
reversible PEBEPCUBHBIN, 00paTUMBIH
mode CTI0C00, peKUM

relation OTHOIIICHHUE

induce WHAYIIUPOBATh, HABOJINUTH

force CHUJIa, 3aCTaBJIATH
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decrease YMEHBILICHUE, YMEHBIIATh

reduce YMEHBIIATh

restore BOCCTAHABJIMBATH

brake torque TOPMO3HOH MOMEHT
Ynpasxicnenusn

1. BeiOepure wu3 mnyHkTa “D” pycckme SKBHBAJICHTHI K CJIOBaM H
CJIOBOCOYETAHUSM ITYHKTA “a’.
a) rotating magnetic field, brake torque, great load, to determine
speed, to increase slip, mode of operation, induced current, to
reduce torque, winding of the rotor, to restore equilibrium;
b) TOpMO3HOﬁ MOMCHT, BOCCTAaHABJINBATH PaBHOBCCHC,
ONPEENSITh CKOPOCTh, YBEIMUUBATh CKOJIbXKEHUE, PEKUM PaOOTHI,
oOMOTKa poTOpa, BpaIamIeecss MarHAUTHOE II0Je, OOJIbImas
Harpyska, I/IHI[YHI/IpOBaHHBIf/'I TOK, YMCHBUIHUTH Bpama}omnﬁ
MOMCHT.
2. JlailTe pyCCKH€ SKBUBAJIEHTHI CICAYIOIIMX CJIOB Ha OCHOBE MX CXOJICTBA
C OITHOKOPCHHBIMH CJIOBAMH B PYCCKOM S3bIKC.
machine, mechanical, energy, system, process, stator, rotor,
element, motor, generator, reaction, equilibrium, construction,
principle, chemical, experiment.
3. Haiinure mpenimokeHus, B KOTOphIX Tiaroiel t0 be, to have mmeror
MOAAJIbHOC 3HAYCHUC, IICPCBCIAUTC HUX.
1. An ammeter has to be connected in series and a voltmeter in
parallel.
2. Many problems have been solved by these research institutes.
3. Many problems were to be solved in connection with the
construction of new transmission lines.
4. They will have to repair the electric equipment in a month.
5. Chemical potential energy has been changed into electrical
energy.
6. These capacitors have to be connected in series.
7. They have conducted several experiments with batteries.
8. In practice the resistance is measured with an ohmmeter.
4. 3anoaHUTE MPOIYCKH, BEIOpAB HY>KHYIO TpaMMaTHYeCKyto (hopmy:
1. The first asynchronous machine ... in 1888.
a) had invented,; b) has invented,; C) was invented.
2. The outer stationary core ... to be called the stator:
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a) are known; b) is known; c) were known.
3. A three-phase winding is known ... into the slots of the stator:

a) to place; b) to be placed; c) is placed.
4. Michael Faraday ... his discovery in 1831

a) had been made;  b) made; c) has made.
5. The experiment will take ... than two hours.

a) least; b) most; c) less.

5. Haninure B Ka)XI0M psily CIOBO, IIEPEBOJ KOTOPOrO JaH B HadaJle psiaa:
YMEHBIIATh a) to produce; b) to reduce; c) to rotate; d) to determine.
Ha3bIBATh a)tocall; b)to operate; c) to use; d) to restore.
O3HAYaTh a) to place; b) to base; c) to mean; d) to contain.
HU300peTaTh a) to induce; b) to move; c) to invent; d) to increase.
3aCTaBIIAThH a) to act; b) to force; c) to generate; d) to require.

6. I[OHOJIHI/ITC NpCAIOKCHUC B COOTBCTCTBHUH C COACPIKAHUCM TCKCTA.

1. A three-phase winding is placed into...

2. The asynchronous machine was invented by...

3. The magnetic system of the electric machine consists of...
4. The outer stationary core is called...

5. The rotor core is placed...

6. The mode of operation of the machine is determined by...

/. OTBEeTHTE HA BOMPOCHL:

1. How are electric machines used to convert mechanical energy
into electricity called?
2. Who was the inventor of the asynchronous machine?
3. How many cores does an electric machine consist of?
4. What core is called the stator?
5. What is a rotating element in the electric machine?
6. Where is a three-phase winding placed?
7. What core forms the outer part of the machine?
8. Where is the rotor core placed?
8. Halimute OTBET Ha CIIEAYIOMINN BOMPOC B TEKCTE:
Kak onpenensercs pesxxuM paboThl ACHHXPOHHON MaIIUHBI?
9. Haiimure B TeKCTe NPEAJIOKCHUSA, KOTOPHIE MOTJIM OBl CIYXKUTh
OTBCTaMHM Ha CJIICAYIOIIHNC BOIIPOCHI:
1. When does the rotor begin rotating slower than the field?
2. When do the brake torque and the slip increase?
3. What enables to increase the emf’s and currents in the rotor?
10. BeInoaHUTE CIIeyIOIINe 3a1aHuUs .
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1. Prove that the asynchronous machine is reversible.

2. Describe the construction of the asynchronous machine.
11. CocTaBbTE CIUCOK KIIFOUEBBIX CJIOB, IEPEIaiTe OCHOBHOE COJICPKAHUE
TCKCTA, UCIIOJIb3Ys UX.

TEST 8
Choose the right variant.
1. Electric machines, used to convert mechanical energy into electricity,
are....
a) poles;
b) polyphase motors;
C) generators.

2. Whom was the asynchronous machine invented by?
a) Dolivo-Dobrovolsky;
b) H. Davy;
c) Newton.

3. How do we call the outer stationary core?
a) winding;
b) stator;
c) slot.

4. Like all electric machines, the asynchronous machine is...:
a) difficult;
b) reversible;
C) strong.

5. What is the mode of operation of the asynchronous machine determined by?
a) the speed of its rotating field;
b) the brake torque;
c) the short circuit.
6. When the machine operates as a motor, the stator winding is the...:
a) secondary;
b) primary;
C) outer.

7. What does the winding of the rotor produce?
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a) torque;
b) induced current;
C) rotating magnetic field.

8. The magnetic system of the electric machine consists of...:
a) windings;
b) two cores;
c) brake torque.

9. What does a three—phase winding produce?
a) a rotating magnetic field;
b) short circuit;
c) mechanical energy.

10. The torque is increased too and the dynamic equilibrium is...:
a) reduce;
b) detect;
C) restored.

11. These materials ... to have been called insulators:
a) are known;
b) is known;
c) to know.

12. He is said to have been worked at our substation.
a) 'oBopsAT, 4TO OH paboOTaET HA HaIlleH MOJICTAHIINH;
b) I'oBOpsT, UTO OH padoTa Ha HAIICH TOICTAHITUY;
C) M3BecTHO, 4yTO OH paboTal HAa HAIIEH MOJCTAHIINH.

13. This installation is expected ... next month:
a) Is repaired;
b) be repaired,;
C) to be repaired.

14. The engineer reported the new equipment to have been installed.
a) MHxeHep cooOu, 4TO yCTaHABIMBAETCS HOBOE O0OPY0BAHUE;
b) UmxeHep cooOIIuI, YTO HOBOE 000PYI0BaHHE YCTAaHOBJICHO;
C) Mmxenep cooOmuia HaM 00 yCTaHOBKE HOBOTO 00OPYI0BaHMS.
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15. A group of scientists succeeded in developing a new kind of a
ventilation system.
a) [I'pymme yuyeHbIX yAajdoch pa3paboTarh HOBBIM  THI
BEHTWJIALIMOHHOU CUCTEMBL;
b) I'pynma yueHwIx pa3paboTajia HOBBIM THI BEHTHIISIIMOHHON
CHUCTEMBI;
C) I'pynma y4eHbIX pa3pabaTbiBaeT HOBBIM TUI BEHTWIALIMOHHOU
CHUCTEMBI.

LESSON 9
Selection of Electric Motors
I'pammaruka: I'epyHanii.

Hpoqmume meKcm u ckasticume, Kakue osuzamenu camvie oeulesoie.

1.Motors are classified as general purpose, definite purpose or
special purpose according to their application. The selection of a motor for
a particular job should be considered from many points of view. In some
cases more than one type of motor may be required to do the work. The
nameplate of an electrical motor contains much information that can assist
a farmer in identifying and describing the motor characteristics.

2. General purpose motors are built with standard ratings, operating
characteristics and mechanical construction for a wide range of
applications. They are expected to have the lowest cost. Definite purpose
motors are usually designed with standard ratings, operating characteristics
and mechanical construction for use in a special application or a particular
industry. Special purpose motors are designed to meet specifically a set of
requirements (such as for torque, bearings etc.) excluded from general
purpose or definite purpose motors.

3. The specific voltage (dc, single-phase or polyphase, ac), maximum
voltage and frequency must be known before a motor will be selected.
Line voltage drop may have to be considered. Dual voltage motors
(120/240 or 240/480 v) designed to operate on either of two voltages are
widely used on farms. For low voltage operation the field windings are
connected in parallel and for high voltage operation the windings are
connected in series. This construction is similar for three-phase motors.

4. The maximum temperature rise of motor windings is fixed by the
limiting operating temperature of the insulation. For many years the
insulation material was cotton and paper (class A insulation) giving a
20-year life. The maximum upper limit of operation for these temperatures
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was 105 °C. New classes of insulating materials have been developed from
class A-105 °C maximum operating temperature to class H-180 °C
maximum.

5. General torque characteristics of the load should be known such as
whether the load requires high or low starting torque. Full motor load may
be required continuously or for only a short time. Power and speed
requirements should be known too. Speed may be changed by gear
reduction. Everything should be taken into consideration: method of
cooling, mounting, bearing construction, shaft size and gear reduction.

6. The nameplate of an electric motor can help you to select a motor
for a particular application. The following information is usually provided:
manufacturer, type of current (ac or dc), model number, type, phase (one,
two or three), horsepower rating (h. p., or watts), frequency in cycles per
second (c/s, Hertz, Hz), r. p. m. (revolutions per minute), volts, amperes,
temperature rise.

Cnosapnulit Munumym

nameplate (bupMeHHas I0IICUYKa, MapKa H3rOTOBUTEIIS
rating MOII[HOCTb
bearing MMOIIITUITHUK
exclude WCKJIFOYATh
field winding, exciting winding o06MoTKa BO30YyXIeHHUS
similar MTOXO0KHH, TT0T00HBIN
fix YKPEIUISITh, YCTaHABINBATh
insulating M30JISIIIMOHHBIN
insulation W30JIAIHS, U30JISIIIMOHHBIA MaTepHral
cotton XJIOTIOK
gear IeCTepHs
reduction YMCHBIIICHUE
mounting MOHTaX
Ynpaoicnenusn

1. Ykaxxute ucxoaHbie OpPMBbI CICAYIOIIUX CIOB:
describing, identifying, required, assists, lost, applications,
operating, lowest, requirements, designed, contains, points, known.
2. YKaxuTe, K KAKOM YaCTH PEYU OTHOCSTCS CIEAYIOIIME CIIOBA!
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mechanical, application, usually, greatly, operate, special, develop,
development, revolution, continuously, reduction.
3. IlepeBeaute cieAyIOMIME CI0KHBIE CIIOBA U TPYIIIBI CJIOB:
nameplate, maximum operating temperature, horsepower rating,
revolutions per minute, shaft size, cycles per second, cooling
system, bearing construction.
4. Beinenute repyHaui U repyHanaIbHbie 000POTHI B CIEAYIOIINX
NPCHIOKCHUAX U IICPCBCAUTC UX:
1. The conductivity of semi-conductors sharply increases with
heating and drops with cooling.
2. The dependence has opened great prospects for employing semi-
conductors in measuring techniques.
3. | know of copper having been used as a conductor owing to its
suitable characteristics.
4. The problem of turning heat directly into electricity has always
attracted the attention of scientists.
5. Using automatic control makes it possible to increase
productivity.
6. The engineer insisted on these experiments being made at our
laboratory.
7. Besides reacting to light, semi-conductors react to all kinds of
radiations and therefore are employed in designing electronic
counters.
8. Semi-conducting materials are also an excellent means of
maintaining a constant temperature irrespective of the surrounding
temperature changes.
9. Photocells are capable of transforming ten per cent of sun-ray
energy into electrical power.
10. Russian engineers and physicists turned their attention to semi-
conductors more than thirty years ago, seeing in them the way of
solving complicated engineering problems.
5. JIOHOJ'IHI/ITG NpeAIOKCHUS B COOTBETCTBUU C COACPIKAHHUCM TCKCTA.
1. For many years the insulation material was......
2. Before selecting the motor we must know the specific voltage ...
3. Dual voltage motors are designed to operate......
4. For low voltage operation the field windings are connected in......
5. For high voltage operation the windings are connected in......
6. Speed can be changed by......
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6. Beipazute corjiacue Win HECOTJIACHE CO CIACAYIONMMU YTBEPKACHUSIMH,
HCXOOA U3 COACPIKAHUS TCKCTA. I[aﬁTe 000CHOBaHHE CBOEI'O OTBETA.
Obpasey: 1. While selecting a motor many factors are taken into
consideration.
Yes, it is right. While selecting a motor many factors are
taken into consideration.
2. General purpose motors have the highest cost.
No, it is wrong. General purpose motors have the lowest
cost.
1. The nameplate of an electric motor contains little information
about the motor characteristics.
2. Dual voltage motors are not used in agriculture.
3. New classes of insulating materials have been developed.
4. The maximum operating temperature of an electric motor is
90°C.
5. For low voltage operation the windings are connected in series.
/. OTBEThTE Ha BOMPOCHI:
1. How are motors classified?
2. Does a nameplate of an electric motor help us in selecting a
motor?
3. What motor characteristics must we take into consideration
while selecting a motor?
4. How are field windings connected for low voltage operation?
5. What insulating materials are usually used?
8. Kakue NpCAJIOKCHUA B TCKCTC MOIIU OBl CIYXHUTb OTBCTAMHU Ha
(01 (S18%10)1115(§ aHTJINIMCKUE BOIIPOCHI:
1. How can speed be changed?
2. How are field windings connected for low and high voltage
operation?
3. Should power and speed requirements be taken into
consideration?
9. Halinute B TeKcTe MPEAJIOKEHUE, B KOTOPOM TOBOPHUTCS O pa3pabOTKe
HOBBIX BUA0OB U30JIIHUOHHBIX MATCPUAJIOB.
10. PacimmdpyiiTe ciiemyromme COKpameHus:
c/s,r.p. m., h.p.,dc, ac, v., etc.
11. BeinosHUTE CHEAYIOMINE 3aJaHHUS:
1. Give the information which we can find in the nameplate of an
electric motor.
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2. Point out mechanical characteristics which should be taken into
consideration while selecting a motor.
12. CocTaBbTe Ha aHIJIUMCKOM SI3BIKE PE3IOME TEKCTA.

TEST 9
Choose the right variant.
1. How are motors classified according to their....?
a) mounting;
b) insulation;
c) application.

2. What does the nameplate contain?
a) information;
b) capacitor;
c) lead.

3. Definite purpose motors are usually designed for...:
a) a special application or a particular industry;
b) device;
C) voltage.

4. The maximum temperature rise of the motor winding is fixed by the...:
a) induced current;
b) limiting operating temperature of the insulator;
¢) induction motor.

5. Must we take into consideration line voltage drop?
a) Yes, we must;
b) Yes , he must;
¢) No, we must not.

6. What was insulation material?
a) cotton and paper;
b) air;
c) carbon.

7. Can the nameplate of an electric motor help you to select a motor?
a) Yes, it can;
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b) Yes, it does;
c¢) No, it doesn’t.

8. How are general purpose motors built with?
a) short circuit;
b) induced current;
c) standard ratings.

9. General purpose motors are expected to have the...:
a) mounting;
b) the following information;
c) lowest cost.

10. Using automatic control makes it possible to increase labour
productivity:

) UCIIOJIb30BAHHUE;

b) ucronb3ys;

C) MCTI0JIB30BAaTh.

11. Did this engineer ... at the problem of agricultural electrification?
a) works;
b) work;
c) worked.

12. This group of students ... an experiments yesterday at 2 o'clock:
a) make;
b) were making;
c) was making.

13. Air contaminants ... in the ventilation system:
a) have been removed,
b) was removed;
c) have removed.

14. High temperature and humidity ... the work of the equipment:
a) has effected;
b) have effected,;
c) have been effected.
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15. Are they ... an examination now?
a) take;
b) taken;
¢) taking.

LESSON 10
The Power System
['pammaruka: ['epynaun. [loBTopenue.
Hpoqmume meKkecm u ckKasfcume, Habaooaemcs au meHOeHuwz K
yeeaudeHuro amomHblx cmaHuuzZ e .mupe.

1. An electrical system must include four main lines. They are
generating plants, transmission lines, substations and distribution lines.
The size may be from an extremely small system serving one community
to a system covering the territory of the whole country.

2. Electric energy for the system is supplied by the generating plants.
These plants include thermoelectric power stations, hydroelectric power
stations. Nuclear plants are of special interest and are expected to increase
in number all over the world.

3. Generating capacity normally depends upon the size of the system.
The usual range is from 100 to 1.000.000 kW with the individual plant
capacities being affected by the water supply, the location of the load
centre and the types of loads to be served. Generated voltages are usually
within the range of 2300-13800 volts. There is however some tendency to
go to higher voltages.

4, Transmission lines are used to transmit electric energy to a location
of the load centre. Transmission voltages from 13200 to about 500000 are
used with the tendency toward the higher voltages. A transmission system
usually consists of a network connected with two or more separate
generating equipment. This can operate at a variety of load conditions.

5. Nearly all modern transmission systems in the USA operate on 60
cycles and the three-phase transmission is standard throughout the country.
Two-phase transmission is used in many countries of Europe.

6. It is necessary that electric power substations should modify
electric energy. Distribution transformers are not substations. A substation
in comparison to a transformer is much more complex. Substations may
perform the following: 1. transform, 2. switch, 3. interconnect, 4. regulate,
5. convert. Most substations performing many other functions transform
electric energy of one potential to electric energy of another potential.
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7. Distribution lines run from the distribution substations throughout
the area to be served. Electricity is used without any voltage trans-
formation. But most farms are served through a step-down transformer for
reducing the distribution voltage. Such a transformer is expected to reduce
the voltage from 4300 volts to 115, 230 and 440 volts. Rural industries
may require higher voltages and might use 2300 volts from a 2300-volt
distribution line.

8. Distribution lines may be either single-phase or three-phase. Many
rural distribution lines are single-phase. But a large number of the single-
phase lines is being converted to three-phase. Three-phase lines are
commonly used in all feeder distribution networks. Underground service is
becoming popular. Secondary transformers are usually located at the
ground level.

9. Electric service requires that some voltage regulation should be
provided in the distribution network on farms. Regulation is usually given
on a percentage basis as indicated in the following equation. Percent
regulation (E1-E2)/E2 where E1 is the sending end voltage E2 is the
receiving end voltage.

Cnosapnulit Munumym

plant 3aBOJI, CTaHIIUsI, (CJIOBAsi) yCTAHOBKA
generate IPOU3BOIUTh, TCHEPUPOBATH
generating plant reHepaTopHas CTaHIIUS

distribution pacrpeneneHue

capacity BBIPabOTKa, MOIIIHOCTH

affect U3MEHSTh, BJIUITh, OKa3bIBATh BIIMSHUC
modify U3MCHSTH

step-down transformer
step-up transformer
network

MIOHMKAIOIIUN TpaHcpopmaTop
MOBBIIAIOITUN TpaHCHOPMATOP
CETh, SHEPrOCUCTEMA

regulation peryJupoBaHue

percentage MPOLCHT, MPOLEHTHOE OTHOLIIEHUE
send MOCBLIATH

receive T0JTy4aTh

interconnection B3alMOCBSI3b, 00bEINHEHNE
secondary BTOpUYHASI OOMOTKA

ground

3EMJIA, 3a3€EMIIATDH

66



Ynpaoicnenusn
1. Ykaxkute ucxoiubie (POPMBbI CIETYIONIUX CIIOB:
serving, generating, expected, higher, reducing, more, performing,
requires, capacities, being, called, industries.
2. YKa)uTe, K KAKUM YacTAM PE€YU OTHOCSTCS CIECAYIOIIUE CIOBA:
modify, modification, regulation, convert, equation, reduce,
reduction, conversion, special, extremely, transmission, capable,
operator.
3. IIpoBepbTe ceOsl, TOMHHUTE JIU BbI CICAYIOIIUE TJ1aroJibl:
to require, to design, to consider, to construct, to produce, to
increase, to induce, to perform, to receive, to form, to place, to
rotate, to convert, to invent.
4. llogOepuTe mpaBUIIbHBIE CIIOBAPHBIE ONPEACICHUS K CIEIYIOIINM
CJIOBaAM:
condenser, transformer, voltage, generator, voltmeter.
1. An apparatus for transforming the voltage of an electric current.
2. A machine for changing mechanical energy into electric energy.
3. An instrument for measuring an electromotive force, or a
difference in electrical potential, by volts.
4. Electromotive force, expressed in volts.
5. A device for receiving and storing an electric charge.
5. Beigenure repyHauid W TepyHAUAIbHBIE OOOPOTHI B  CIIEIYIOIIUX
NPCIIOKCHUAX U IICPCBCANUTC UX!
1. Converting heat into electricity without using boilers or other
machines was one of complicated engineering problems.
2. The problem of using atomic energy for production of electricity
is of great interest and scientists in different countries give much
attention to it.
3. We know of light increasing the conductivity of semi-conduction
materials.
4. We heard of their having conducted the experiments in time.
5. They spoke of various methods of cooling transformers.
6. He heard of the group of young specialists being sent to the Far
East.
7. 1 know of his having worked at our substation.
6. Beipazure cornacue WM HECOIJIacue CO CIAEAYIOINMU YTBEPKICHUSIMH,
HNCXOO U3 COACPIKAHUSA TCKCTA. I[aflTC 000CHOBAaHHE CBOETO OTBETA.
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Oobpazey. 1. The power system is described in this text. — Yes, it is
right. The power system is described in this text.
2. A substation in comparison to a transformer is less
complex. — No, it is wrong. A substation in comparison to a
transformer is more complex.
1. Two-phase transmission is standard throughout the USA.
2. Generating capacity usually depends on the size of the system.
3. Plant capacity is affected by water supply, the location of the load
centre and the types of loads.
4. Underground service is becoming less popular.
5. The substation transforms electrical energy of one potential to
electric energy of another potential.
/. OTBEThTE HA BOMPOCHI:
1. What parts does the electric system include?
2. What types of stations are generating plants represented by?
3. What is the function of transmission lines?
4. May rural industries use voltage of 4300 volts?
5. What purpose is a step-down transformer used for?
6. Can a step-down transformer reduce the voltage from 4300 volts
to 115 volts?
8. Ykaxure IMPCIJIOKCHUS B TCKCTC, KOTOPBIC MOI'YT CIY>KHTb OTBCTAMH
Ha CJICAYHOIIUEC BOIIPOCHI:
1. Where are secondary transformers usually located?
2. What are the functions of substations?
3. What cycles do modern transmission systems in the USA operate
on?
9. Kakoe npeyioxkeHue B TEKCTE MOXKET CIYKUTh OTBETOM Ha CIEAYIOIIHMA
PYCCKHUI BOTIPOC:
Kakwne pazMepbl MOTyT UMETh S3HEPTOCUCTEMBI ?
10. YUTo HOBOTO BBI Y3HAJIM U3 TEKCTA?
11. CocTaBbTe CIIUCOK KJIIOUEBBIX CIOB U NEPECKAKUTE TEKCT, UCTIONB3YS HX.

TEST 10
Choose the right variant.
1. How many lines must an electrical system include?
a) two;
b) five;
c) four.
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2. Electric energy for the system is supplied by....:
a) a step-down transformer;
b) a step-up transformer;
C) generating plants.

3. What does generating capacity depend upon?
a) the size of the system;
b) the individual plant;
c) the distribution lines.

4. What are transmission lines used for?
a) to transmit electric energy;
b) to find practical application;
c) to double current.

5. Where is two-phase transmission used?
a) in the USA,;
b) in Asia;
C) in many countries of Europe.

6. What is much more complex in comparison to a transformer?
a) a substation;
b) an electrical system;
c) a three-phase winding.

7. Where are three-phase lines commonly used?
a) in generating plant;
b) in all feeder distribution networks;
C) in bearings.

8. ... he invent a transformer in 18767?
a) did,;
b) has;
¢) had.

9. We ... to finish our experiment yesterday:
a) can;
b) had;
c) could.
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10. We know faulty insulation ... dangerous:
a) to be;
b) be;
C) are.

11. We must read the motor nameplate...necessary information:
a) containing;
b) contained,;
C) contain.

12. The methods...research work (yaydmaromnue):
a) improves;
b) improving;
C) improved.

13. Farmers...by modern machines:
a) provided;
b) providing;
C) to provide.

14. The engineer ... new achievements (mpuMeHstOMMe):
a) used;
b) using;
C) uses.

15. The ventilation system ... change of air (o6ecnieunBaroras):

a) provided,;

b) provides;

c) providing.

LESSON 11
Light and radiation
['pammaruka: [ToBropenue. MHGUHUTHBHBIE 0OOPOTHI.
CrpanarenbHbIi 3aJ10T.

Hpoqmume mekcm U Hazoeume camsle 6dIHCHble UCMOYHUKU
UCKYCCmMBEHHO20 ceema.

1.The nature and properties of light have been the subject of
discussion and study of many researches. It is a form of radiant energy
which is capable of making the things visible. Visible light occupies only a
very limited portion of the electromagnetic spectrum from 380 to 780 nm

(nanometers).
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2. In practice ultraviolet (UV) and infrared (IR) light are also referred
to as light. The human eye, however, does not react to them. The nature of
all electromagnetic radiation is the same, the difference being referred to
the frequency and wavelength. The velocity of electromagnetic radiation in
a vacuum is about 186000 miles per. sec., the speed of light.

3. Electromagnetic waves are not heat as such, but they are capable of
converting the energy of the waves into heat energy. The visible portion of
electromagnetic spectrum is important for illumination. Most lamps give
radiation in all parts of this range. The luminous intensity within the range
may vary greatly depending upon the type of lamp and its design. The
human eye is likely to react maximally to radiations of about 550 nm. It
has also been shown that some insects have maximum eye sensitivity
within this spectrum too.

4. Light of good quality should be well diffused. From practical point
of view, light is a production instrument. Scientists have demonstrated that
light affects plants in many ways. Light has been used for many years by
poultrymen. Lighting levels in some poultry operations are from 0,5 to 1,0
fc (footcandle).

5. Many illumination levels may be measured with using a lightmeter
to read in footcandles. The sensitive element produces a current which is
proportional to the illumination falling on it. A microammeter calibrated in
fc is connected to the photocell. The range is usually of 0,2 to 2 or 3 fcs
which are common in some poultry operations. For research work one may
use bolometers.

6. The most important sources of artificial light for agricultural
operations are incandescent lamps, fluorescent and high-intensity
discharge lamps. The incandescent lamp is easily replaced. However, they
radiate much heat. Fluorescent lamps operate much cooler and give more
diffused illumination. High-intensity discharge lamps are used for outdoor
lighting and for special application.

7. The main use of infrared radiation in agriculture is as a specialized
source of heat. It can be localized and regulated. The universal source of
IR is the incandescent type of infrared heat lamps.

8. The ultraviolet (UV) range includes the spectrum from 315 to 380
nm. This is a black light region. Radiation at 254 nm is known to cause a
lethal effect on bacteria. It is capable of stopping mould growth in meat
processing operations, reducing air-born bacteria in poultry production,
pasteurization of numerous products.
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time
footcandle

a discharge lamp
luminous intensity

point of view

radiate
radiant
visible
portion
cover

refer (to)
wavelength
velocity
convert
range
luminous
diffuse
level

vary
depend (on)
within

read
calibrate
photocell
common
poultry
artificial
Incandescence
replace
cause

1. 3amOMHUTE NPOU3HOIICHUE CIECAYIOIMNX CJIOB, TMEPEBEAUTE HX HAa

PYCCKHUM SA3BIK:

llosicnenus k mexcmy
— 9J1. yYMHOHUTH Ha
— (byTocBeua (eAMHMIIA OCBEIIIEHHOCTH )
— (ra3o-)pa3psiiHas JJjamIia
— CWJ1a CBeTa
— TOYKa 3pEHUs

Cnosapnbutit MunumMym
U3JIy4aTh
JYYUCTBIN, U3ITYYarO AN
BUJIUMBIN
4acTh, JOJIS
V  OXBaThIBaTh
OTHOCHUTBCS K
JUTMHA BOJTHBI
CKOpPOCTb
peBpaIlaTh
CIIEKTp
CBETOBOMU
pacceuBarthb
YPOBEHb
MEHSITh, U3MEHSTh(-CS)
V  3aBHUCETH (OT)
BHYTpHU
MOKa3bIBaTh (0 MpuOOpE)
V  rpaayupoBaTh
dboTo3IEMEHT
OOBIYHBIN, IIUPOKO PACIPOCTPAHECHHBIM
JOMAIITHSIS TITUIIA, ITUIIEBOJICTBO

<

HMCKYCCTBEHHBIN
HAKaJI, HAKAJINBAHUE
V  3aMEHSTH
V  BBI3BIBaTh, OBITh IPUUYNHON

Ynpaoicnenusn
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vacuum, eye, human, view, fluorescent, specialized, ultraviolet,
pasteurization, wavelength, source.
2. BeinuimTe U3 TEKCTa U MepeBEIUTE MIPEIJIOKECHUS, COJIepKaIlie:
1. UHpuHUTHUBHBIN 000pOT “CII0KHOE MoAJIeKaIee” .
2. Perfect Passive.
3. Haiiiute B TEKCTE  aQHIVIMHWCKHE  DKBUBAJIICHTHl  CJICAYIOIIUM
CJIOBOCOUYCTAHUAM.
OYCHb OI'PaHHUYCHHAA OOJA CIICKTPA, pasHULa 3aKJIH4YacTCsa B
qJaCcTOTC MW MJIMHC BOJIHBI, CHJIa CBCTAa BHYTPH CIICKTpa, C
MPaKTUYECKON TOYKH 3pEHHS, M3MEpPUTENh CBeTa B (yTocBedax,
ra3opa3pAaaHbIC JIaMIIbl BBICOKOI'O HAIIPSKCHUA, I HAPYKHOI'O
OCBCHICHM:I, IPCKpPALLIATh POCT IJICCCHU.
4, 3aKoHYUTE NpCIAIOKCHUA COTTIACHO COACPKAHNIO TCKCTA.
1. The difference between all electromagnetic radiation is in.....
2. 186000 miles per second is.....
3. Some insects react to radiation of.....
4. The energy of electromagnetic wave may be converted.....
5. ..... radiate much heat.
6. The portion of the spectrum from 380 to 780 nm is.....
5. BeiOepure ci1oBa O CXOJIHBIMU 3HAYCHUSIMU:
to change, to reduce, to convert, to affect, velocity, illumination, to
vary, to influence, to lower, lighting, speed, to transform, to use, to
connect, to research, to link, to investigate, to apply.
6. U3 HpaBOﬁ KOJIOHKH n0n6epHTe CJIOB4, COUYCTAOMIMECA IO CMBICITY CO
CJIOBAMM M3 JICBOW KOJIOHKU:

1. visible 1. source

2. to convert 2. level

3. lighting 3. portion

4. specialized 4. affects

5. diffused 5. into heat

6. lethal 6. illumination
7. light 7. effect

7. Haimute B TEKCTE OTBETHI HA BOIIPOCHI:

1. What is the lighting level in some poultry operations?

2. How can one measure the lighting level?

3. What is the principle of a light meter operation?
8. Ompenenute GyHKIUIO WHOUHUTABA U TEPEBEAUTE CIEAYIOIINE
MPEII0KEHUA:
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1. Only a limited number of reactions are known to be influenced by
light.
2. In this case the atom may be expected to radiate energy.
3. Visible light was the first electromagnetic radiation to be studied.
4. For a material to be a semiconductor it must conduct electricity
much worse than a metal and much better than an insulator.
5. The atom was supposed to be a complicated structure.
6. The intensity of light was the only physical condition to be
estimated in the experiment.
7. This substance is found to possess the property of radioactivity.
8. The scientist expected this substance to fluoresce.
9. IlepeBenure cienyone MPEIOKEHUA. 3aMEHUTE CTpaJaTelIbHbBIMI
I/IH(l)I/IHI/IT 1B B COCTaBC CKa3ycmMoro CTpaaaTCIIbHbIM 3aJ10I'OM
COOTBCTCTBYHOIICT'O YHCJIa U BPCMCHU
1.The substances can be used in agriculture.
2. The phenomenon of radioactivity has to be widely used in
industry and medicine.
3. A large number of experiments had to be made on electrons of
the given speed.
4. This problem is to be solved in the near future.
5. Electric energy can be easily converted into work.
6. He supposed that this effect can be caused by some unknown
phenomenon.
7. A great number of experiments had to be made to obtain the
required data.
8. The properties of this element must be described in detail.
10. Ucnonw3yiite wHbuHUTHB B ckoOkax B Perfect wmmm Indefinite
COOTBETCTBYIOIIEH (hOopMbI BpeMeHU U 3asiora. O00CHyHTE CBOM BBHIOOD.
1. This experiment (to complete) by the very end of the working
day.
2. This technological process greatly (to improve).
3. Fertilizers containing phosphates (to use) widely in agriculture.
4. These data (to obtain) before the experiment began.
5. The Russia Academy of Sciences (to open) in 1725.
6. Lighting level (to measure) with using a light meter.
7. Artificial light (to use) for many years in plant-growing.
11. IlepeBeauTe HAa AaHTIIMUCKUN SI3BIK:
1. 31oT 3dPexT ObUT BHI3BAH KAKUM-TO HEU3BECTHBIM BEIIECTBOM.
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2. JInst TOTO 4TOOBI JETANBHO U3YYUTh ITO SBIICHHUE, UM TPHUIILIOCH
MIPOBECTU OUYEHb MHOTO AKCTIIEPUMEHTOB.

3. Pazpsigabie 1amMmbl BBICOKOTO HAIPSDKEHUS HMCIOJIB3YIOTCS IS
HAPY>KHOT'O OCBEIIICHUS.

4. Emy nokasaiiu 000pyaoBaHue, KOTopoe OyJeT UCOIb30BaTHCS B
IKCIIEPUMEHTE.

TEST 11
Choose the right variant.
1. What is the nature and properties of light?
a) it is a form of radiant energy;
b) it is a wavelength;
c) itis a luminous range.

2. What does visible light occupy?
a) a very limited portion of the electromagnetic spectrum;
b) an operating temperature;
C) a standard rating.

3. Ultraviolet and infrared light are also referred to...:
a) as current;
b) as light;
C) as rating.

4. What is the velocity of electromagnetic radiation in a vacuum?
a) 200000 miles per sec;
b) 186000 miles per sec;
c) 389000 miles per sec.

5. The most important sources of artificial light for agricultural operations
are:

a) incandescent lamps;

b) fluorescent and high-intensity discharge lamps;

c) artificial light.

6. Light of good quality should be well....:
a) radiate;
b) visible;
c) diffused.
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7. What is the visible portion of the electromagnetic spectrum important
for....

a) luminous intensity;

b) velocity;

¢) illumination.

8. Such a transformer is known ... a step-down transformer:
a) to be called;
b) is called;
c) calls.

9. They want the new substation to have been built by the end of the year:
a) OHU XOTSAT CBOEBPEMEHHO MTOCTPOUTH HOBYIO MOJICTAHIIMIO;
b) OHm XOTAT, YTOOBI HOBAS MOJICTAHIUS ObLTAa TOCTPOCHA K KOHITY
rojia;
C) OHU MOCTPOUIIM HOBYIO MOACTAHIIMIO K KOHITY rOJa.

10. Their having made many experiments helped them solve this complex
problem.
a) OHM mpoBEIM MHOTO JKCIEPUMEHTOB JJIsi PEUICHUS] ITOU
TPYJIHOM TTPOOIIEMBI;
b) OHM MpoBeETM MHOTO 3KCIIEPUMEHTOB M PEIIIIN ATy CIOKHYIO
npooiiemy;
C) TO, 9TO OHHU IIPOBCIN MHOI'O JSKCIICPUMCHTOB, IIOMOIJIO HM
PELINTD 3TY CIOXKHYIO NPOOIEMY.

11. They knew of these experiments having been made lately.
a) OHM HETaBHO y3HAJIM O MPOBEJACHHBIX IKCIIEPUMEHTAX;
b) Onu 3HAIHN, YTO ATU IKCTICPUMEHTHI OBLITH MPOBEICHBI HEJIAaBHO;
C) OHM 3HAIOT, UTO ATU IKCIIEPUMEHTHI ObUTH MPOBEICHBI HEJIABHO.

12. OHU HE MOTYT CO3/1aTh 3TOT MPUOOP, HE UCTIONB3YS MOTYTIPOBOTHUKH.
a) They cannot construct this device not having been used
semiconductors;

b) They cannot construct this device without used semiconductors;
¢) They cannot construct this device without using semiconductors.
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13. We know of his having worked at our substation.
a) M1 3HaeM 0 TOM, 4TO OH pabOTaeT HA HAIIEH MOACTAHIINH;
b) MbI 3HaeM 0 TOM, 4TO OH pabOTaj Ha HAIICH MOICTAHIINH,
C) 'oBopsT, 4TO OH pabOTal HA HAILIEH MOACTAHIMH.

14. He heard of the group of young specialists being sent to Moscow.

a) OH cuaplllaJi O TOM, YTO TPYNIy MOJOJBIX CHEHUAIHUCTOB

MOCHUIAIOT B MOCKBY;

b) O cnplmanm o TOM, YTO TPYMHIY MOJOJBIX CIICIHATUCTOB

rocyianu B MoCkBy;

C) OH 3HaeT 0 TOM, YTO IPYNHITy MOJOABIX CIEHUAIUCTOB MOCHIIAIOT

B MOCKBY.

15. They spoke of using atomic energy in agriculture.

a) OHU rOBOPHIIM 00 MCIOJIL30BAHUN AaTOMHOM DHEPIUH B CEILCKOM

XO3SMCTBE;

b) Ouu roBopwau O TOM, KakKk MOXKHO HCIIOJIb30BaTh aTOMHYIO

OHCPIUIO B CCIILCKOM XOBHfICTBe;

C) Onu roBopwiik 00 UCTIOIB30BaHUN ATOMHOW SHEPTUU B CEIHCKOM

XO3SHCTBE U IMPOMBIIIJICHHOCTH.

TEKCTbI J1JI1 CAMOCTOSITEJIbHOM PABOThHI

Read and translate the texts.

THE CONCEPT OF ELECTRICAL CURRENT

In the beginning of the 17th century Sir William Gilbert discovered
that many substances could be electrified by friction. Gilbert named this
effect “electric” after the word “electron”- the Greek name for amber. In
1756 the great Russian scientist M. V. Lomonosov was the first to make

theoretical analysis of electrical phenomena.

At present the nature of electrification is explained by the electron
theory. According to the modern theory all matter is composed of atoms or
tiny particles. There are many kinds of atoms. Each atom consists of a
nucleus, a small positively charged mass and a number of lighter
negatively charged particles called electrons, which revolve around the
nucleus. Normally each atom of a substance is electrically neutral, or it has
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equal amounts of negative and positive charges, i.e. produces no electrical
effects. If the number of negative charges is not equal to the number of
positive charges, the matter will produce electrical effects.

When an electric charge is at rest it is spoken of as static electricity,
but when it is in motion it is referred to as an electric current. In most
cases, an electric current is described as a flow of electric charges along a
conductor.

Not all substances are good conductors of electricity, as a general
rule metals are good conductors of electricity, whereas nonmetals are poor
conductors. The poorest of conductors are commonly called insulators or
nonconductors. There are a large number of substances that are neither
good conductors of electricity nor good insulators. These substances are
called semi-conductors.

An electric current which flows in the same direction through a
conductor or a current which does not change its polarity is called a direct
current or a continuous current. Its abbreviation is D. C. An alternating
current (A. C.) flows first in one direction and then in the other.

An electric circuit is a path through which an electric current flows.
This is a complete path along which electrons can transmit their charges.
An electric circuit includes a battery, generator, or magnetic means for
producing current flow. Some portion of the circuit is made to do useful
work.

The circuit is said to be open when no charges can move due to a
break in the path. The circuit is said to be closed when no break exists —
when switches are closed and all connections are properly made.

Answer the following questions:

1. What did William Gilbert discover in the beginning of the 17th
century?

2. Who was the first to make theoretical analysis of electrical
phenomena?

3. What theory is used to explain the nature of electrification?

4. What is matter composed of?

5. Are atoms tiny particles?

6. Are there many kinds of atoms?

7. What does each atom consist of?

8. Are electrons positively or negatively charged particles?

9. When will matter produce electrical effects?

10. What is static electricity?
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11. What is an electric current?

12. Are metals good conductors of electricity?
13. What are semi-conductors?

14. What does the abbreviation D. C. mean?

BATTERIES

Batteries as sources of electrical energy are the result of a long series
of experiments which started with the discoveries of Alessandro Volta, an
Italian scientist, more than one hundred years ago. Today battery cells are
manufactured in two common forms: (1) dry cells, used in flashlights,
portable radios, etc., and (2) wet cells, used in automobiles, airplanes,
boats, etc. The voltaic cell, as shown in fig. 9, is composed of three parts, a
pair of dissimilar metal plates called electrodes, a dilute acid solution
called the electrolyte, and a nonconducting container called the cell.

In a glass container filled with sulphuric acid there are two plates:
one copper and the other zinc. If the two plates are connected by a copper
wire, electricity will flow through it from the copper plate to the zinc plate.
This may be shown by the wire becoming hot. If an ammeter is connected
between the plates or electrodes, as they are now called, it will indicate
that an electric current is flowing.

The electrode from which electricity flows is

termed the positive electrode and the receiving

I~ == €lectrode is termed the negative electrode. Thus for

A e the voltaic cell the copper plate is the positive

' electrode and the zinc plate the negative electrode.

A copper wire will convey electricity and is called

an electrical conductor. Copper, aluminium and

rig 9. The disgam ot vol-—gjlyer - gre  outstandingly  good  conductors.

Conductors must be surrounded by protective

material which does not conduct electricity and prevent it to leak away.

Materials which do not conduct electricity are called electrical insulators;

there are many common examples-glass, wood, rubber, some plastics,
“insulation” tape.

—n— Hlectrotyte

- S

79



Remember that faulty insulation is
dangerous and leads to unwanted electrical
flow and probably to local overheating.

One common form of cell is shown in
Fig. 9. If two or more cells are connected
together, they form what is called a battery
(Fig. 10).

In this diagram the battery is composed of four dry cells connected in
series. By series connection it is meant that the (+) terminal of one cell is
connected to the (-) terminal of the next. The purpose in connecting two or
more cells in series is to obtain a higher emf than that available with one
cell alone.

Each cell produces an emf of 1.5 volts, so that if the voltmeter is
connected to the points, it will indicate 1.5 volts between A and B, 30
volts between A and C, 4.5 volts between A and D and 6 volts between A
and E.

The common flashlight contains several dry cells connected in series.

Answer the questions:

Are batteries a source of electric energy?

Who is the inventor of batteries?

In what two forms are battery cells manufactured?

Where are dry cells used?

Where are wet cells used?

What parts is the cell composed of?

What electrode is called the positive electrode?

What electrode is termed the negative electrode?

. Are copper and aluminium good electrical conductors?

10. What electrical insulators are mentioned in this text?

11. What can faulty insulation cause?

Fig. 1. The diagram of a battery

©CoNogahwdE

Read the text and make up the list of James Watt’s works.

JAMES WATT
James Watt was born in Greenock, Scotland, and was taught at home,
later he went to Greenock Grammar School.
His technical expertise seems to have been obtained from working in
his father’s workshop and from early in life he showed academic promise.
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His early formal training was as an instrument maker in London and
Glasgow.

Watt combined the expertise of a scientist with that of a practical
engineer, for later he was not only to improve the heat engine but also to
devise new mechanisms.

Watt was interested in making experimental models of steam engines
and this marks a historical milestone in engineering development, for they
were the first experimental apparatus purposely constructed for
engineering research. Watt’s early interest in steam arose from experience
In repairing a model steam engine in 1764, and in 1765 he invented the
separate steam condenser. In 1769 he took out a patent on the condenser in
which steam came into direct contact with cold water; that was a milestone
by which steam engineering reached its practical and usable form.

In 1784 he took out a patent for a reaction turbine at a time when
continental engineers were only considering similar approaches. An
improved centrifugal governor was to follow in 1788 and a design for a
pressure gauge in 1790. The engine pressure indicator is also attributed to
him.

In the development of the steam engine James Watt represents the
perfecting of a sequence of stages beginning with the Newcomen engine
and ending with the parallel motion and sun/planet gearing. The latter is
said to have been invented by W. Murdock but patented by Watt.

In the scientific field Watt’s finest memorial, apart from steam
engines, is his establishment of the unit of power-the rate of doing work.
He coined the term horsepower (hp); one horse being defined as equivalent
to 33.000 ft Ib /min.

Watt was interested in the strength of materials and designed a screw
press for chemically copying written material. A leading brand of
reprographic equipment today is remarkably similar. Watt received many
honors in the Royal Society of London and Edinburgh, and was a number
of the Academy of Sciences in France.

James Watt died in 1819 in Heathfield, after a life of incomparable
technical value. Later, a statue to Watt was placed in Westminster Abbey.

Iloscuenus x mexkcmy
expertise MacCTEPCTBO
milestone BExa
to repair PEMOHTHPOBATh
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CIryjisaTo
overnor PETyJIATOP

pressure gauge MaHoMeTp (IpuOOp SIS U3MEPEHUS
JaBJICHMUS)

sequence MOCJICIOBATEIIBHOCTh

parallel motion and napayyIeIOrpaMMHBIA MEXaHU3M U

sun/planet gearing IIaHeTapHas nepeaaya

the latter noCJICTHAH ( M3 IBYX Ha3BaHHBIX )

to coin the term BBECTU TEPMUH

ft Ib/min ¢byTO-pyHTOB B MUHYTY

strength of materials COMPOTHUBJICHUE MaTePUAJIOB

Screw press BHUHTOBOW IIPECC

Read the text in 3 minutes without a dictionary, render it in Russian,
title it and answer the questions.

WHAT CONTRIBUTION DID VOLTA AND EDISON MAKE
TO THE DEVELOPMENT OF ELECTRICITY?

Volta made his experimental cell in 1800, producing for the first time
a steady reliable electric current. During the nineteenth century, the
development of practical applications of electrical energy advanced
rapidly. The first major uses of electricity were in the field of
communications-first for the telegraph and the telephone.

Thomas Edison’s invention of the electric light bulb was perhaps the
most momentous development of all, but not because it was such a unique
invention. It was momentous because it led to the creation of an electric
power system which has since reached into nearly ever corner of the
world. Actual, other people were working simultaneously on the same
problems, and Edison’s claim to the invention was disputed. Perhaps
Edison’s most important claim to fame is his pioneering work in
engineering, which helped to provide electric service for New York City in
1882.

The application of electricity has grown to the point where most of us
lead «electrified lives», surrounded by a variety of devices that use electric
energy. Less visible, but probably more important, are the thousands of
ways industry has put electric energy to work. The direct-current machine
IS one of the most important ways.

Answer the questions:

1. When did Volta make his experimental cell?
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2. How did the development of practical applications of electrical
energy advance during the nineteenth century?

3. What was Thomas Edison’s envention?

4. Were other people simultaneously working on the same problem?

Read the text.

TYPES OF TRANSFORMERS

Transformers used to lower or rise the primary voltage are usually
referred to as step-down or step-up transformer. Examples of the step-
down type are distribution transformers. Power transformers raising
voltage from perhaps 13800 volts to 230000 volts are of the step-up
variety. Testing transformers used in high-voltage laboratories in
connection with the testing insulators, circuit breakers and other high-
voltage equipment are also of the step -up type.

Transforming the voltage within small ranges, we apply
autotransformers. They are usually employed for starting a.-c. motors and
in other cases. In the autotransformer the two windings, primary and
secondary, being electrically and magnetically interconnected, have a good
regulation, i.e. the voltage does not drop so much with load, and they have
better efficiency.

Measuring high currents of high voltages, it is desirable to use low-
range instruments in conjunction with specially constructed accurate-ratio
transformers. The latter are called instrument current transformers and
potential transformers.

Answer the questions:

1. How are transformers used to lower or raise the primary voltage
called?

2. What are examples of the step-down type?

3. What are examples of the step-up type?

4. For what purpose are autotransformers employed?

5. Why have the autotransformers good regulation?

6. What is it desirable to use for measuring high currents or high
voltages?
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Read the text.

ALTERNATING-CURRENT MACHINES

There are types of alternating current machines: synchronous and
asynchronous. The latter are usually referred to as induction machines.

A synchronous machine is one in which a strictly constant relation
exists between the speed and the supply frequency. The synchronous
machine is excited by direct current led to the exciting winding from a d. c.
power circuit or from a special d. c. machine called the excited. Since low-
power synchronous machines may also be constructed with permanent
magnets, they have no special exciting (field) winding.

An induction machine is one in which the speed for a given
frequency depends on the load. In an induction machine the magnetic field
IS created by an alternating current supplied from some a. c. power source.

As both synchronous and induction machines possess reversibility
they may operated either as generators or as motors. Synchronous
machines are mainly used as alternators for the production of a. c. power at
electric power stations; they are also widely employed as synchronous
motors and as synchronous condensers. When operated as condensers they
improve the power factor.

In contrast to synchronous machines and asynchronous machines are
mostly widely used as motor. Induction motors are the most common a. c.
motors used in industry, transport, farms and even houses.

Answer the questions:

1. What types of a. c. machines are there?

2. What current is the synchronous machine excited by?

3. What does the speed of an induction machine depend on?

4. What is the magnetic field in an induction machine created by?

5. Why can a. c. machine operated as generators or as motors?

6. What machines are mostly used as alternators?

7. Are synchronous machines also used as motors?

Read the text.

THE DIRECT-CURRENT MACHINE
Electrical machines are divided into alternating current (a. c.) and
direct-current (d. c.) machines. The basic parts of a d. c. machine are
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armature and electromagnets (or field coils). Coils wound on the pole
cores form the excitation field of the machine. The armature is the rotating
part of the machine. In its insulated slots is placed in brush holders and
contact the rotating commutator.

There are two electric circuits in the d. ¢. machine, the armature
circuit and the excitation circuit. A d. c. machine is reversible: if the
machine is rotated and the magnetic field is excited the machine sends a
direct current into the external circuit through the commutator and brushes:
the machine operates as a generator. If the armature and excitation winding
are joined to a d. c. circuit the armature runs and the machine operates as a
motor and converts electrical energy into mechanical energy.

Ex.1. Describe the work and the construction of direct current
machines using the information from the text.
Read the text.

ALTERNETING CURRENT MOTORS

A. C. motors are made in sizes from 1/1000 h. p. and less, up to
60.000 h. p. and over, and they can be built even larger if any need for
more powerful motors arises.

A. C. motors made to meet almost every conceivable need and
condition

in the driving of machinery and equipment of all kinds. Some of the
latest type A. C. motors are designed to produce excellent starting torque
and give a wide range of speed control, and many other desirable
characteristic with it which it was formerly thought possible to obtain only
with D. C. motors.

Alternating current motors have the advantage of practically constant
speed.

A. C. motors are quiet, safe, and efficient in operation, and very
convenient to control, and are therefore an ideal type of power device. An
operator can start or stop a unit of several thousand h. p. by merely
pressing a button of an automatic remote controller such as is used with
many large A. C. motors.

A. C. electric motors are rapidly replacing steam and gas engines and
other forms of power in older factories; and practically all new factories,
mills, and industrial plants are completely operated by electric motors.
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Millions of A. C. motors are in machine shops, wood working shops, saw
mills, automobile factories, and industrial plants of all kinds.

Alternating current motors are made in number of styles or types,
depending upon the class of service and type of power supply they are
intended for. The most common of these are the repulsion, induction, and
synchronous types.

Repulsion motors are used on single-phase circuit only, but induction
and synchronous motors are made in single-phase, two-phase, and three-
phase types.

Single-phase motors are most commonly made in size from %2 to 10
h.p., although in a few cases larger ones are used. They are usually wound
for circuits of 100, 200 or 440 volts.

Two-phase motors are still in use to some extent in a few older plants
and factories, but the great majority of A. C. motors are three-phase.
Three-phase motors are commonly made in sizes from %2 h. p. each, and
can be made as large as any present requirement demand.

Voltage Ratings and Speed. The majority of three-phase motors are
operated at 220, 440 and 550 volts, but many of the larger ones of several
hundred h. p. and up, are designed for voltages of 1100, 2300, and 12.000
volts.

Medium-sizes A. C. motors are commonly made to operate at speeds
ranging from 900 to 600 R. P. M.

Ex.1. Find the answers to the following questions from the text.

. What size can A. C. motors be made?

. For what purpose are A. C. motors used?

. What are advantages of A. C. motors?

. What are the most common type of A. C. motors?

. At what voltage are the majority of three-phase motors operated?
. Are repulsion motors used on single-phase or two-phase circuits?
. At what speed are medium-sized A. C. motors made to operate?

. At what speed do very large motors operate?

OO OT A WNE

Ex.2 Give a short summary of the text in English.
Read the text.

HYDROGEN - A SOURCE OF POWER
Scientists consider hydrogen a very promising energy source. The

reserves of hydrogen are practically unlimited. Per unit of weight it
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contains almost three times more thermal energy than benzene. Besides,
hydrogen can be used as fuel in transport, industry and home.

Hydrogen is easy to transport and store. It can be transported over
large distances using conventional pipelines. It can be accumulated and
kept for a long time either in conventional or natural reservoirs.

Scientists have found many ways of producing hydrogen — basically
from ordinary water. And large volumes of this fuel can be obtained from
coal, whose global reserves are tremendous. There is also an idea of using
nuclear power plants to generate hydrogen. Scientists hope to use the
energy of the sun, wind and tides to obtain hydrogen.

In several countries car engines fed by hydrogen have been tested
successfully. Tests have also shown that adding five to ten per cent
hydrogen to benzene increases engine efficiency by 40-45 per cent.

What is still holding back the use of hydrogen as fuel, and what has
to be done in order to apply it extensively in the economy? The main
reason is that now it is more expensive than mineral fuels, but in the near
future hydrogen can be made cheaper to obtain. This new kind of energy
opens up new prospects in aviation, metallurgy and some other industries.

Ex. 1.Complete the sentence in accordance with the contents of the text.

1. The reserves of hydrogen are...:

a) limited,;
b) unlimited;
c) very small.

2.Hydrogen is easy...:
a) to start;
b) to flow;
c) to transport.
3. Hydrogen can be produced from...:
a) the energy of the sun;
b) from the energy of the wind;
c) ordinary water.

4.When we add 10 per cent of hydrogen to benzene...:
a) engine efficiency doesn’t increase at all;
b) engine efficiency increases by 45 per cent;
c) engine efficiency increases only by 10 per cent.
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Ex. 2. Answer the questions:

1. Why do scientists consider that hydrogen is a very important
energy source?

2. Does hydron contain three times more thermal energy than
benzene?
Can we use hydrogen as fuel in transport, industry and at home?
Is hydrogen easy or difficult to transport and store?
How can hydrogen be transported over long distances?
In what reservoirs can hydrogen be kept for a long time?
Have scientist found many ways of producing hydrogen?
Can we produce hydrogen from ordinary water?

9. Can this fuel be obtained from coal?

10. Are coal reserves great in the world?

11.Can nuclear power plants be used to generate hydrogen?

12.Can scientists use the energy of the sun, wind and tides to obtain
hydrogen?

13.Hydrogen is a good fuel for cars, isn’t it?

14.How much per cent must we add to benzene to increase engine
efficiency by 40-45 per cent?

15.What holds back the use of hydrogen as a fuel?

Ex. 3. Give a short summary of the text in English.
Read the text.

© N OE W

LASERS TODAY AND TOMORROW

The laser has become a multipurpose tool. It has caused a real
revolution in technology.

Atoms emit rays of different length which prevents the forming of an
intense beam of light. The laser forces its atoms to emit rays having the
same length and travelling in the same direction. The result is a narrow,
extremely intense beam of light that spreads out very little and is therefore
able to travel very great distances.

The most common laser is the helium-neon laser in the laser tube,
there being 10 per cent helium gas and 90 per cent neon gas. At the end of
the tube there is a mirror, and at the other end there is a partial mirror. The
electrons get energy from a power supply and become "excited", giving off
energy as light. This light is reflected by the mirror at one end of the tube.
It can only escape through the partial mirror at the other end of the tube.
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The first laser having been built in 1960, scientists developed several
types of lasers which make use of luminescent crystals, luminescent glass,
a mixture of various gases and finally semiconductors.

Having been developed at the Lebedev Institute of Physics in 1962,
semiconductor quantum generators occupy a special place among the
optical generators. While the size of a ruby crystal laser comes to tens of
centimetres and that of a gas generator is about a metre long, a
semiconductor laser is a few tens of a millimetre long, the density of its
radiation being hundreds of thousands of times greater than that, of the
best ruby lasers.

Neon he\lium gas Laser light

E—_ g — ————

\\ Electrode™" e Partial mirror

Power supply

But the most interesting thing about semiconductor lasers is that they
are able to transform electric energy directly into light wave energy. They
perform it with an efficiency approaching 100 per cent as compared with a
maximum of about 1 per cent of other lasers, this property of
semiconductor lasers opening up new possibilities of producing extremely
economical sources of light.

But it is in the field of communication that the laser will find its most
extensive application in future. Scientists foresee the day when a single
laser beam will be employed to carry simultaneously millions of telephone
conversations or a thousand of television programmes. It will serve for fast
communications across continents, under the sea, between the Earth and
spaceships and between men travelling in space.

The potential importance of these applications continues to stimulate
new development in the laser field.

Notes on the Text
laser — ci0BO «razep» COCTOMT W3 HAYaIbHBIX OYKB (pasbl,
ormuchiBaromiel (gynkmuio mpudopa: Light Amplification by Stimulated
Emission of Radiation — ycuiienne cBeta B pe3ysbTaTe BBIHYKICHHOTO
U3Ty4CHUS
partial mirror — moxymnpo3padHoe CTEKIO0
power supply — ucTounuk nuTaHus
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Ex. 1. Answer the questions:

1. A laser has caused a real revolution in technology, hasn’t it?

2. What principle does a laser operate on?

3. How much per cent of helium gas and neon gas does the helium—
neon laser contain?

4. When was the first laser built?

5. What types of lasers did scientists develop?

6. When and where was the first semiconductor quantum generator
developed?

7. What can you say about the density of radiation in a
semiconductor laser?

8. What is the size of a ruby crystal laser, a gas generator and a
semiconductor laser?

9. What is the most interesting thing about semiconductor lasers?

10.Are lasers widely used in the field of communication?

Ex. 2. Give a short summary of the text in English.

Read the text.

ATOMIC FARMING

Theoretical and experimental research in atomic and nuclear physics
has during recent years led us to the study of new peaceful uses of atomic
energy.

Due to the use of radioactive isotopes, biologists and agriculturists
are able to carry out research impossible by any other method. Scientists
can now follow tagged atoms in fertilizers from the soil into plants. Thus
the best time and the best method of applying the fertilizers can be
determined.

Some interesting work has been done with radioactivity in the field
of producing better varieties of plants. By shooting neutrons at oats, a
variety of oats has been created that would be resistant to the disease
known as rust.

Disease resistance is not the only aim of mutations by radiation. A
variety of peanuts has been produced which yields about 30 per cent more
crop per acre. Another one .has been developed which has a size and shape
fitted to harvesting machines.

How cows use food elements in producing milk is of great
importance to farmers. Complicated processes can be followed in a cow's
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body because tagged atoms act somewhat like a motion-picture camera in
tracing the paths of certain food materials.

Radioactive sulphur is used in studies of feather formation in
chickens and wool formation in sheep.

Radioactive isotopes are also being used successfully for food
conservation.

Soon atomic power may supply cheap electricity throughout the
world. Power-stations which generate electricity from the heat of splitting
atoms may bring power to areas where fuel is scarce.

One way in which atomic energy may help farmers is through the use
of atomic heat for orchards to protect oranges, lemons and other fruits
from night frosts.

Atomic energy may help farmers in many other ways in the future.

Tosicnenus kK mexcmy
atomic farming — npuMeHeHHEe aTOMHOM SHEPTUHU B CEIILCKOM XO3SICTBE
tagged atom — mMeueHbIl aTOM
shoot — cTpensaTh, 6oMOapAMPOBATH
fit — moaXoauTh, COOTBETCTBOBATH
sulphur — cepa

Ex. 1. Answer the questions:

1. The author of this text decribes the use of atomic energy in
agriculture, doesn’t he?

2. What helps biologists to carry out their researches?

3. Can scientists follow tagged atoms in fertilizers from the soil into
plants?

4. What substance is used in studies of feather formation in
chickens?

5. Do scientists use radioactive sulphur in studies of wool formation
in sheep?

6. What atoms are used to trace food elements in a cow’s body?

7. Can scientists develop new varities of plants by means of
radiation?

8. Will atomic heat protect fruit from night frosts?

Ex. 2. Complete the following sentences in accordance with the
contents of the text.
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1.Due to the use of radioactive isotopes scientists can find the best time
and the best method of...:

a) applying the fertilizers;

b) watering the plants;

c) artificial selection.

2.Radioactivity is used for...:
a) irrigating fields;
b) improving varieties of plant;
¢) producing milk.

3. The aim of mutations by radiation is...:
a) the reduction of the vitamin content of vegetables;
b) the increase of the vitamin content of vegetables;
c) the increase of disease resistance of plants.

4, Radioactive isotopes are used successfully for...:
a) food conservation;
b) artificial lighting;
c) studying various phenomena.

5. A variety of peanuts has been produced which yields...:
a) about 20 per cent more crop per acre;
b) about 10 per cent more crop per acre;
c) about 30 per cent more crop per acre.

Ex. 3. Give a short summary of the text.
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TPAMMATHYECKHUHN CITIPABOYHUK

Tenses. BpeMeHna aHTJIMICKOrO IJ1aroJia

Bpemst Indefinite  Continuous Perfect Perfect
Continuous
Present work am have have
works IS has worked has been
(3 nmuo, ex. working working
YHCIIO0) are
Past worked working had worked had been worked
Future shall shall shall shall
will work will be will have will have been
working worked worked
Future-in-the Past (active)
Future Future Future Perfect in Future Perfect
Indefinite in Continuous in the Past Tense  Continuous in the
the Past Tense the Past Tense Past Tense
should work should be should have should have been
would would working would worked  would working
Future-in-the Past (passive)
Indefinite Continious Perfect Perfect
Continuous
| should be — | should have been
invited. invited.
We should be We should have been
invited. invited.
He (she, it, you, He (she, it, you, they)
they) would be would have been
invited invited

Indefinite Tenses. Active Voice (HeonpeneéHHbIE BpeMeHA)

Present Past Future
write shall
] wrote ) ]
writes will writes
O3navaer 00bluHOE,  BbIpaxaer 00bI4HOE BripaxkaeT oObIyHOE
IOBTOPSIOLIIEECS JEHCTBUE B MPOIIJIOM  JeHCTBUE B OyIyIieM

JeliCTBUE
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I live in a new house.
The earth rotates
round the sun.
Spring comes after
winter

| lived in this town last
year.

He finished school two
years ago.

| saw him in the
morning

He will finish school
next year.

| will see the film this
week.

They will come by 7
o'clock

Continuous Tenses. Active Voice. (npoodoascennsie epemena)

Present
am
IS writing
are
Bripaxaer nencrsue B
MPOIECCE, B PA3BUTHUH,
COBEpIIAIOIIEECS B
aHHBI MOMEHT

writing a letter.

Past

was
were writing

YKa3bIBaeT HA
JJINTEIIBHOCTh
JICICTBUS B
OIpEICIEHHBIN

MOMCHT B IIpOIIJIOM
| am sitting at the table and | was not reading when

you came in.

What are you doing now? One evening, | was

| am not reading. | am
writing

returning home along a

narrow path

Future

shall
will be writing

[IepenaeT nencTBue B
PAa3BUTHHU B
OIPEACTIEHHBIN
MOMEHT B Oy 1y1iemM

We shall be waiting for
you at six o'clock.
From 7 till 9 o'clock |
shall be writing letters

Perfect Tenses. Active Voice (coBepméHHble BpeMeHa, BHIPAKAIOT
npeamecTBOBAHHE TAHHOMY MOMEHTY)

Present
have
has written
Bripaxaer nencrsue,
3dKOHUCHHOC K
HaCTOSIHleMy MOMCHTy C
OIpPEACIIEHHBIM
pe3yIbTaTOM
| have finished my
work.
He has seen this film.
| have read [red] this
book.

Past
had written

Bripaxaer nencrsue,
3aBEPIICHHOE K
OIpEeNECIIEHHOMY
MOMEHTY B MPOILIOM

| had finished my
work by 12 o'clock
yesterday.

(S 3akoHuMs1 paboTy
BUepa K 12 yacam)
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Future
shall
will have written
ITepenaer neictaue,
3aKOHYHMBILIEECS K
OIPEIECTIEHHOMY
MOMEHTY B OyayuieM

| shall have finished my
work by the time our
lessons begin.

(S 3akoHuy paboTy K
HayaJly 3aHSITHN )



(S 3akoHuUMI paboTy)
(OH Bugen 3ToT GUIIbM)
(S gurtan (mpouéin) 3Ty
KHUTY)

Passive Voice (ctpagaTebHbIii 32J10T)
[laccuBHass ¢dopma BceX BpEeMEH Trjaroja B aHTIUKUCKOM SI3bIKE
oOpazyeTrcssi MNpuW  TOMOIIM  COOTBETCTBYIOIIMX  JUYHBIX  (opMm
BCIIOMOraTeIbHOro riaroja “to be” u “mpuuactus 27 (Participle 2)
OCHOBHOTO TJIaroJia.

Bun Present Past Future
Indefinite am Was shall
IS asked asked ) be asked
were will
are
Continuous am . i
ic being was being
asked were asked
are
Perfect have been shall have been
had been asked )
has asked will asked
IHosicHeHus

CrpanarenbHblil 3a0T 00pa3yloT NEepEeXOHbIE riaaroibl. ['naronsl B
CTpaJaTeIbHOM 3aJIore O3HA4aloT JCHCTBUS, HAmNpaBJCHHbIC Ha KaKOM-
IM00 OOBEKT.

CrtpanarenbHbIil 3aJ10T TJIaroJa0B MEPEBOIUTCS:

1. I'maronamu B cTpagaTeIbHOM 3aJI0TeE.

This house was built two years ago. — DToT 10M OBUT MMOCTPOCH
JIBa rojia TOMy Hazas.

2. I'maronamMmu B JEWCTBUTEIBHOM 3aJiore, €CIM YKa3aHO JIMIIO,
coBeplIaroliee JEWCTBUE, TO €CTh, €CIM CYOBEKT JCHCTBUS BBIPAXKEH
IPEII0KHBIM JIOTIOJIHEHHEM C Tpemioramu “DYy” (oayIIeBIEHHBIN) WU
“With” (reomymeBnEHHBIN).

The radio was invented by Popov in 1895. — Paamo Obu10
n3zo0pereno IlomoBeiM B 1895 r. The sky was covered with clouds. —
Hebo 6b110 3aKphITO 00JIaKaMH.

3. Bo3BpaTHbIMH T1aroiamMu, OKaHYMBAKOIIUMHKCS Ha -cs: T his house
was being built for two years. — JloMm cTpouycs B TCUCHHE IBYX JICT.
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4. Heompenen&HHO-TUIHON dbopmoii  TIIarojaoB (HamOoIee
pactpoCTpaHEHHBIM CMOCOO MEpeBOJa MACCUBHBIX KOHCTPYKIIMH Ha
PYCCKHI1 SI3BIK.)

English is spoken everywhere in the world. — Ha anrimiickoM si3bike
TOBOPST BO BCEM MHUPE.

Football is played all over the world. — B ¢yr6on urpator Bo BceM
MUpE.

This device is being given special consideration. — Dtomy
MPUCIIOCOOJICHUIO YACISIIOT 0C000€ BHUMAHMUE.

5. Ecnu ckazyeMoe CTOUT B IMACCHMBE M Yy HEro €CTh MPEIJIOr, TO
MEPEeBOJI HANO HA4YMHATHL C JTOrO MpEJIora, TaKk Kak 3TOT Mpeajor
OTHOCHUTCS K TOJICKAIIEMY U YIIPABIISET UM.

This film is much spoken about. — O6 3Tom puIEMEe MHOTO TOBOPSIT.
He was laughed at by everybody. — Hag HuM Bce cMmesuch.

Ilpuuacrue (Participle)

B JIeCTBUTENBHBIN 3AJI0T CrpagaTenbHbIN 3a10T
(Active voice) (Passive voice)
Present preparing, doing being prepared, being
done
Past prepared, done
Perfect having prepared, having been prepared,
having done having been done

HpI/I‘laCTlfle MOJKECT BBIIIOJHATL B IMPCIIOKCHUA

GyHKIUU:

1) ompeneneHus:
) KaK OTpeeINTEIBHBIN PUIACTHBIN 000pOT
The student reading a book is my friend. (Ctyaenr, ynraronuii
KHUTY — MOU JIpYT.)
The results obtained in our laboratory are published in a

monthly magazine.

(Pe3ynbrathl,

CJICAYIOIINC

IIOJIyYCHHbIE B Halleu

nabopaTopuu, MyOJUKYIOTCS B €KEMECAUHOM KypHAJIe. )
b)kax ogMHOYHOE OIpeaeICHIE

The boiling water is evaporating.

The results obtained are published in a monthly magazine.
2)  4YacTH IPOCTOTrO IJIAarojJbHOTO CKa3yeMoro:
(mpumeps! ganbl Beiie: published, evaporating)
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[Ipruacte  ymoTtpeOnseTcs TOJIBKO CO  BCIIOMOTATEJIbHBIMHU
riarojamm Bo Bpemenax: Continuous, Perfect Continuous u B Passive
Voice.

Is the door locked?
A page is missing from the book.
| have missed the train, it's a pity.
3) oOcrosTeNnbCTBA:
We spent the whole Sunday swimming and bathing in the
river.
When completed, the project must meet the specifications. (ITo
OKOHYaHHUH IMPOCKT JOJIDKCH YAOBJICTBOPSATDH TEXHUYCCKUM
TpeOOBaHMUSIM. )

4) KAaK 4aCTh CJIOKHOI'O JTOIIOJIHECHMI.
| saw you passing our house.
He had the photo taken.

5)  Kak 4acTh HE3aBHCHMOTO MPUIACTHOTO 000pOTa:

(Absolute Participial Construction)

Time permitting, I'll come next week. (Eciu BpeMs MMO3BOJIUT
o)
The morning being cold, Nick put on his overcoat. (Tak kak
yTpO OBLIO XOJOAHOE....)

Ing-forms: repynauii, npuuacTue, 0TIIarojibHOe CyleCTBUTETbHOE

I'epynamii — 5T0 HenuuHas (opma riiarojia, coueTaronas CBOKWCTBA
riaroia u cyuiectsurenbHoro. [logooHoM HenmuuHOM (OPMBI B PYyCCKOM
A3bIKe HET. Bce popMbl repyHns coBnajarot ¢ opmaMu npudactus. Bot
OHMU:

Active Passive
Indefinite Gerund u Indefinite Gerund u
Present Participle Present Participle

asking being asked
Perfect Gerund u Perfect Gerund u
Perfect Participle Perfect Participle
having asked having been asked
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[Ipruactre Takxe SBISCTCS HEIWIHON (hOpMOI riarojia, HO OHO
COYETAaeT CBOMCTBA TIJjarojia, IPWIAraTeIbHOTO0 W Hapeuus. Takum
00pa3oM, repyHAUN U IpUYaACTHE SIBISAIOTCS pa3HbIMU (hOpMaMu Iiarosia u
OTJIMYAKOTCA IPYT OT APYra Kak Mo 3HAYEHUIO, TAK U N0 CUHTAKCUYECKUM
bYHKITUAM.

Iepynaumii (Gerund)

Bu JleCTBUTEIILHBIN CtpanatenbHbIN 3a710T
A 3anor (Active voice) (Passive voice)
i preparing, doing being prepared,
Indefinite being done
Perfect having prepared, having been prepared,
— having done having been done

I'epynnuii  sBasieTcss  HeAW4YHOM  ¢opmMoil  rjaroia, HMEET
rpaMMaTHYE€CKHE OCOOEHHOCTH KaK IJIaroja, Tak U CYIIECTBUTEIHHOTO U
BBIpa)KAeT Tmpolecc JaedcTBus. B pycckoM sa3bike HET (OpMBI,
COOTBETCTBYIOIIEH TEPYHIUIO.

['epynauii nepeBOAUTCA HA PYCCKUU S3BIK:

1) uHuHUTHBOM; 2) CYIIECTBUTENBHBIM; 3) JIEEeNpPUYACTUEM;
4) NpUAaTOUYHBIM MPEIIOKCHUEM.

['epynauii MOMKET BBINOJHIATH B MPEIJIOKECHUH  CIEAYIOIINE
GyHKIUU:

1. Tlomnexarero:

Doing homework took me a lot of time. (IlpuroroBieHue ypokoB
OTHSJIO Y MEHSI MHOTO BPEMEHMU.)

2. JlomonHeHus (MpSAMOTo, KOCBEHHOT0, TTPEJIOKHOTO):

| like doing homework in the mornings. (4 mo06it0 roTOBHTH
ypoku 1o yrpam.) | am fond of reading. (I mro6:110 ynTaTh.)

3. OO6cTrosTenncTBa:

Before reading the text you must learn this rule. (Ilpexne gem
MPOYUTAThH TEKCT, BBl JOJLKHBI BBIYUUTh 3TO MPABUIIO.)

4. OmnpeneneHus:

The new method of treating ties was tested in our laboratory.
(HoBblit MeTo1 00pabOTKH IITTaJI MCIIBITHIBAJICS B Halllel 1abopaTopuu. )

[Ipumeuanue: repyHauo B (PYHKIUU ONpEIeTeHUsl MPEIIIeCTBYET,
KaK TpaBwiio, npesior of.
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The steamer went to her port of loading. (Cyano mampaBuioch K
MOPTY MNPUITUCKHU.)

5. MMeHHOI YyacTH COCTaBHOIO HMEHHOT'O CKa3yeMOro.

My favorite occupation is reading. (Moé nrobumoe 3aHATHE —
YTCHHE. )

6. YacTbio COCTaBHOTO IJIarojbHOTO CKa3yeMOro:

He finished reading the book. (On 3akOHYMI YUTATh KHUT'Y (4TCHUE
KHHTH).)

CnoxHble GopMbl repyHaus oOpasyrores: Korna mepen ing-dbopmoii
CTOSIT: WM MECTOMMEHHMS B  MPUTSDKATENIbHOM — TafexKe, WIH
CYIIECTBUTEIHHOE B MPUTSKATEILHOM MaJCKe WM B OOIIEM TMajexe.
Takue CHOXHBIE eepyHOuanvHvle Komniekcol (000pOTHI) MEPEBOIATCS Ha
PYCCKHI SI3bIK TMPpUIATOYHBIMU mpespiokeHusmu. We insisted on their
chartering a vessel at once. (Msl HacTawBaJii Ha TOM, YTOOBI OHHM
3apaxToBaIM CYyTHO HEMEICHHO.)

We objected to the buyer's paying only part of the invoice
amount. (Mb1 BoO3pakaJli MPOTUB TOTO, YTOOBI TOKyMaTENdh 3arljaTHII
TOJILKO YaCTh CYMMBI (DaKTypBhI. )

3navenue popm nHpuHUTHBA

Indefinite  Infinitive  o0o3Hauaer pgelicTBHE WJIM  COCTOSIHHE,
OJTHOBPEMEHHOE C JICHCTBUEM WJIU COCTOSTHUEM, BBIPA)KCHHBIM TJIar0JioM B
JU4YHOU (hopMme.

I'm very glad to see you.

| don't like to be interrupted.

I'm sorry to be late.

Continuous Infinitive ymorpebaseTcst ansi BBIpaKEHUS ICHCTBUS,
JUTSIIIIETOCS. B MOMEHT (TI€pUO0JT), K KOTOPOMY OTHOCHUTCS IPyroe JeHCTBHE,
BBIPKCHHOE IJIarojioM B JJUYHOU Gopme.

It was a real pleasure to be swimming in the sea on such a hot day.

Perfect Infinitive o0o3HavaeT neicTBUe (cocrosiHue),
HPEIIICCTBYIONCe ACHCTBUIO (COCTOSHHUIO), BBIPAXKCHHOMY JIMYHOM
dbopmoii Tinarona.

I'm glad to have bought this book.

It's awfully nice of you to have come.

[Tocine rmaronoB to hope, to mean, to expect B Past Indefinite u
MoanpHBIX TimarosioB should, could, ought (to), to be (to) ymorpebnenue
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Perfect Infinitive o6o3nauaeT, uto aeiictBrue (HamMepeHHe, 00s3aTEIbCTBO)
He OBLIO BBITIOJIHEHO.
| hoped to have come in time. (I Hagesuics npUATH BOBpeMs (HO
HE MPULLIEN).
He could have written the composition much better. (On mor
OBl HaIMCcaTh COYMHEHUE TOPa3/IO0 JIyYIIIe. )
She was to have come yesterday. (OHa gomkHa ObLia IpHEXaTh
BUepa (HO HE Impuexana).)
®opmbl  MHPUHUTHBA JICHCTBUTEIBLHOIO  3ajJ0ora  OMHUCHIBAIOT
NEUCTBHE, COBEPIIAEMOE CAMUM ITOJICKAIIUM.
| want to finish this work today.
@®opMmbl  MHPUHUTHBA CTPAJATEIbHOTO 3ajiora  OMUCHIBAIOT
NEUCTBUE, cCoBepIIaeMoe (KeM-JIM00 MIH YeM-JIM00) HaJl IO JICIKAIIIM.
This Work must be finished today.
Nothing can be done, I'm afraid.
NHpUHUTHB MOXKET ONIPEACTATHCS HapeUHeM.
| can't speak so fast.
NHPUHUTUB MEPEXOJHBIX TIJIArOJOB MOXKET MNPUHUMATH TMPSMOE,
KOCBEHHOE U MPEIJI0KHOE JOIMOJTHECHUE.
I'll be glad to keep you company (you — KOCBeHHOE JOTIOTHEHHE,
company — npsiMoe JIOIOJIHCHHE).
I'm not going to wait for you (for you — mnpemroxHOe
JOTIOJTHCHHE)

DOyHKUUU MHPUHUTHBA B NIPEAJIOKEHUU
1. ‘lame BCECTO I/IH(l)I/IHI/ITI/IB BBITIOJIHACT B IPCIAJIOKCHUU POJIb 4aCTH
MOAOAJIBHOT'O CKaSYCMOFOZ
1) 6e3 yacTuibl t0 mocjae MOJAIbHBIX TJIaroysioB can — could, may —
might, must, should, would;
2) ¢ yacTuIiei 10 mocie MoAanbHBIX TiIaroios ought, have, have got u
be.
May | come in?
We must find out what to do next.
Is there anything | can do for you?
You needn't have hurried.
We ought to leave early tomorrow morning.
| think you should have told him you were sorry.
Do you have to come here every day?
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NuuHUTHB B maccuBe:.
This work must be done as soon as possible.
It can't be helped.
You'll have to be examined again.
The question should have been settled long ago.

2. B couerannun co BcmnomorarenbHeiMU riarosamu  Shall, will,
should, would, do (did) wHbuUHUTHB 0Opa3yeT JHYHBIC TIJIATOJLHBIC
(OopMBI, BBITIOHSIONINUE POJIb MPOCTOTO CKa3yeMOro.

What did you say?
Shall I read?
NHupuHUTHB MOXKET OBITH:
1) moaneKaIym:
To know English means first of all to be able to speak English.
To say such a thing would be unfair.

C BBOJHBIM it HHUHUTUB — MOJICIKAIIEE CTOUT ITOCIIE CKa3yeMOoro.
It would be unfair to say such a thing.
It's impossible to understand what you say.
It's so good to see you again.
It's so kind of you to help me.

B »Tom cmywyae oOpa3zyercss MH(QUHUTUBHBIA OOOpPOT BMECTE C
OTHOCAIMUMUCA K HCMY CJIOBAMU, KOTOpBIfI MO>XHO ITOCTaBUTH BMCECCTO It,
Harpumep:

To say such a thing would be unfair.
To understand what you say is impossible.

Kak 4dacte cioxxnoro momiexamero (Nominative with the Infinitive
Construction, UMEeHHTEIIBHBIN MMaIeK ¢ UHPUHUTUBOM);

2) JONOJIHEHHWEM K TJIarojly B Ka4eCTBE MPSMOI0 OCCHpPEII0KHOTO
JOTIOTHEHMS TIOcye riarojios: 10 agree, to advise, to allow, to begin, to
continue, to decide, to expect, to forget, to hope, to hate, to intend, to learn,
to like, to love, to manage, to need, to offer, to promise, to refuse, to
remember, to try, to want, to wish u ap.

| like to speak English.
| hate to argue.
We promised to be home by seven u 1.1.;

3) mOTOJIHEHWEM K TpHWararejIbHOMYy IIOCNIe TpUjlaraTeIbHbBIX !
afraid, able, delighted, earger, glad, pleased, ready, sorry, unable.

I'm glad to see you. I'm sorry to be late. I'm always ready to
help you. I'm very pleased to meet you u T.1.;
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4) YaCThIO CJIIOKHOI'O JOIIOJIHEHUS,
5) ompeneneHreM (ITOCTIIO3MTUBHBIM) K CYIICCTBHTCIBHOMY WIIH
MCECTOUMCHUIO.
Come on, we've no time to waste. (ITolizem, HaM HEIb3S TEPATH
BPEMEHU.)
Please give me some water to drink. ([laii mHe, moxairyicTa, BOJIbI
HaMMUThHCS.)
He was the first to arrive and the last to leave.
Mark Twain and his friend were the first to be invited.
Mark Twain was the first to speak.
B nanHoO# (pyHKUMM 32 HHPUHUTHBOM MOKET CJIeJ0BATH MPEIJIOr.
Will you give me a knife to cut the bread with?
What a fine garden to play in.
6) nmpeaukaTHBOM (Y4acThIO CKa3yeMOIo):
Our plan is to start at once.
7) 0OCTOSITEILCTBOM LICJIH:
I've come here to work, not to play. We stopped
to have a rest.
8) 00cToATENbCTBOM pe3ynbrara (Iociie Hapeunid cTerneHu t00 wiu
enough)
I'm too busy to go to the match today. You are clever enough to
do the job yourself. It's never too late to learn. My sister is too young
to go to school.

MoaajibHble IJ1aroJbl ¥ UX IKBHBAJEHTHI

MopanbHble TJIaroibl TMOKa3bIBAIOT OTHOIICHHUE TOBOPSIIETO K
JEHCTBUIO, BEIpaKeHHOMY HHpUHUTHBOM. Hanpumep, cpaBHUTE:

You can speak English. Bsr Moxere (ymeere) TOBOPHUTH IIO-
AHTJIMMCKH.

You must speak English. Ber 1omkHBEI TOBOPUTH MO-aHTIIUHCKH. YOU
may speak English. Ber moxere roBopuTh no-anrimiicku. (Bac moimyT.)

Kak BuguM, B OJHOM W TOM K€ TIPEIIOKCHUUN HW3MCHCHUE
MOJIAJIBHOTO TJIaroja MEHSET CMBICI BCETO MPEJI0KCHHS, T.e. MECHSICTCS
OTHOIIIEHUE K JICHCTBUIO, BRIPAXKCHHOMY UH(PUHUTHBOM.

MopanbHBIC TJIar0JIbl He UMEIOT (JOPM BO BCEX BpEeMEHaX, JUIS 3TOTO
YIOTPEOISIOTCS X SKBUBAJICHTHI (3aMEHUTEIIH ).
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BompocurenbHble ¥ OTPUIATENIbHBIE TMPEITOKECHUS ¢ MOJATHHBIMU
riiarojlaMu CTposiTcsi 0e3 BeIoMorareabHbIX riaarojios: Can you help me?
—Yes, I can. — No, | can't. Ber moxxeTe momoub mue? — [la. — Her.

K 0CHOBHBIM MOJaTbHBIM OTHOCSITCSI TJ1aTOJIbI:

can — Moub, ObITh B cocTosHuu, Could — mpormenmee Bpems
npeanosaracT — Haiuuue — (U3UYECKOM, YMCTBEHHOM U MPOYUX
BO3MOXXHOCTEH, TTO3BOJISAIONTUX CIeaTh YTO-IHOO0:

| can swim. — 4l mory (s yMer0) T1aBaTh.

| could translate this text. — (5I mor, ObUT B COCTOSIHUN) TIEPEBECTH
ITOT TEKCT.

B Oynymem BpeMeHH Yy Tiarojla cam ©€CTh 3aMCHHTEIb —
koHcTpykIus to be able to (ObITh B cocTrostHum uTo-mu6o caenats): | shall
be able to help you when | am free. — 5 cmory nomous Tebe, korma
OCBOOOXKYCb.

may — MMETh BO3MOXKHOCTB, MOJYYHUTh pa3pellcHue (JenaTh 4To-
1u00); mpoieaiiee Bpems — might — May | help you? — MoxHo Bam
noMoub? — Yes, you may. — /la, MOKHO.

B OyayIiiemM BpeMeHH Y MOJIAJILHOTO TJIarojia May ecTh 3aMEHUTEIIb —
koHCTpyKIus to be allowed to (moayuuTh pasperieHue caenaTh 4To-11uoo0).

He will be allowed to take the book. Emy pa3pemmar B34Tb KHUTY.

Must — 1omKkeH, 00sA3aH.

You must write it down now. — Bel 10JKHBI HAIKUCATH TO ceEWYac.

3aMeHUTENSIMH T1aroa must seistores rinarossl to have to u to be
t0o, KoTOpBIE UMEIOT HEKOTOPBIE JOIOTHUTEIIbHBIC OTTEHKAMH 3HAYCHUSI.

I'maron to have t0 o3HauaeT IOKEHCTBOBAHHE, BBLI3BAHHOE
00CTOSITEILCTBAMH, BBIHYKJICHHYIO HEOOXOJIWMOCTh, B TO BpeMs Kak
riaroj to be t0 — JomKEHCTBOBaHUE, CBA3aHHOE C PACIMCAHHMEM, IJIAHOM
WM 3apaHee ClIeJJaHHOUW TOTOBOPEHHOCTHIO.

She had to stay at home. — Ona BrIHYX/IeHa ObUTA (€ TPHIILIOCH)
OCTaThCs J0Ma.

The train was to arrive at 8 in the evening — Iloe3n momkeH ObLT
npuObITh B 8 Beuepa. (I1o pacnucanuio).

[Tociie MOJaNbHBIX TJIArOJIOB M HEKOTOPHIX HMX OSKBUBAJICHTOB
MH(PUHUTUB ynoTpedisieTcs: 6e3 yacTulsl to.

3aMEHHUTENIIMM ~ MOJAJIBHOIO TIJjlarojia MuSt SBJSIOTCS —TakkKe
ModalbHble raaroiabl  ought to, should (B 3Hauenmn cosera,
pexkomeHaarnuu, ynpeka) u Shall (ucmpammBaercs pasperieHne Ha
COBEPIIICHUE ICHCTBUS).
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You should enter the Institute. Bam ciexyeT mocTynuTh B HUHCTUTYT
(pexoMeH1aius, COBET),

B coueranmm ¢ mneppekTHBIM HHGUHUTHBOM Tiaroj should
BBIPQYKAET COXKAJICHWE O HEBBINIOJHCHHOM JCHCTBUU W TEPEBOIUTCS
“cnemoBaiio ObI”.

You should have helped them. Bam ciaenoBano 6s1 momous um. (Ho
BBl HE CJI€ajId 3TOTO).

Shall | read? Mue cienyet untath?

MopanbHbli raroa Would MosxeT uMeTh clieayIomuye 3HauCHHS:

1) BexxuBas npocwkOa. Would you help me? He momoxkere nu Bb
MHE?

2) moBTOpsieMocTh netictBus B mponuiom. He would often help me.
Omn, OnIBajI0, YaCTO MOMOTAJI MHE.

3) croiikoe HEKeJIaHWUE COBeplIaTh Kakue-mubo neciicteus. He
wouldn't listen to me. On HUKak HE XOTEI CITyIIaTh MEHSI.

MopanbHbiii aron need — “HyXHO, Hajo” yHmoTpeOiseTrcs, B
OCHOBHOM, B OTPHUIIATEIbHBIX IpeaaokeHusx. You needn't do it now. Bam
HE HY)KHO JieJlaTh 3TO ceiJac.

HNmena CYIICCTBUTCJIbHBIC B POJIA OIIPEACTCHUNA

CYHIGCTBI/ITGJ'IBHOG B IMPUTAKATCIbHOM MmaaciKe CIIY)XKHUT
onpeeieHueM K APYromMy, CICAYIOIIeMy 3a HUM CYIIEeCTBUTEIbHOMY: the
manager's signature noonucev 3asedyroweco; the captain's cabin
kanumanckas xaroma (karoma kanumana). OIHAKO CYIIECTBUTEIIHHOE
MOKCET CIHYKHUTb OIIPCACICHUCM K APYromMy CymCCTBUTCIIBHOMY, KOTI'Ja
OHO CTOHUT IICPCA HUM U B O6HI€M Imaacxe, T.c. 0e3 BCSIKOIO0 M3MEHEHUS
cBoell (hopmbl. Takoe CyIIECTBUTENBHOE MEPEBOJUTCS HA PYCCKUHM SI3BIK
npujiaraTCJibHbiIM HWJIKM CYHICCTBUTCIIbBHBIM B OJHOM H3 KOCBCHHBLIX
Majge Keu:

an iron bridge »KEJIe3HBII MOCT

cane sugar TPOCTHUKOBBIN caxap
sugar carme CaxapHbI TPOCTHUK

life insurance CTpPaxOBaHHE KU3HU

a payment agreement COIJIALLIEHUE O TIATEXKaX
the cotton market PBIHOK XJIOTIKA

tin trade TOPTOBJISI OJIOBOM

Bo MHOrux ciaydasix CymeCTBUTEIbHOMY MPEAIIECTBYET HE OJHO, a
7IBa UK 0oJiee CYIECTBUTENBHBIX B poju onpenenenus. [Ipu nepeBoae Ha
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pyCCKUi A3BIK OHU ONPENCIICHUS MOTYT MEPEBOAUTHCS

IpuIaraTeIbHbIMHA, a JpyrHe — CYIIECTBUTEIbHBIMH B OJHOM M3
KOCBCHHBIX MAJICHKEH:

home market prices IICHBI BHYTPEHHETO PHIHKA

meat price decrease YMEHBIIICHHUE IICHBI HAa MSICO

cotton yarn production  nudpsl Ipou3BOACTBA

figures XJIOMYaTOOYMaKHOM TIPSIKA

CymiecTBUTENIBHOE C MPEANISCTBYIOMUM YHCITUTEIBHBIM, CIyXKallee
OIIpeJICIICHHEM, OOBIYHO CTOUT B ()OpPME STUMHCTBEHHOT'O YHCIIA:
the five-year plan  msTuieTHui miaH
aten-year old girl  mecaTuneTHssA AeBOUYKa
a ten-pound note OaHKHOTA B JECATh PYHTOB

CTeneHH cpaBHeHHs NPUJIAraTeJbHBIX M HApEeYHid
1. OgHocnoxHbIE (M HEKOTOPBIE JBYCIOXKHBIE) TMpUiaraTelbHbIe U
Hapeuus OoOpa3ylT CPA6HUMENbHYI0 CTCIICHb ITIyTeM MpuOaBICHUS
cyddukca -er, npeeocxoonyr — mytem npudapienus cypdukxca -est:
high — higher — the highest (Bbicokuii — BbIllie — caMbIii BBICOKHIA),
big — bigger — the biggest (60:1b10#1 — O0JIBIIIE — CAMBIH OOJIBITION).
[TpwiaraTenbHble W HApEYHWs, OKAHUYMBAIOIIMECS HA -y, MCHSIOT
OKOHYaHHUE Ha -1er u -iest.
KoneuHast cornmacHasi y OJHOCIIOKHBIX MPHUIAraTeIbHbIX M HAPCUHUA
yIBauBaETCSI.
Hanpumep: happy — happier — the happiest, hot — hotter — the hottest
2. MHOTOCIIOKHBIE MpUJIaraTeIbHbIC U HAPEUYHUs, OKaHUYNBAIOIIHECS
Ha -1y, 0Opa3yioT
cpasHumeIbHyl0 CTCIICHb IyTeM IpuoOaBieHus ciioB more (less),
npesocxoonyto — yTeM npudaBiieHus ciaoB mMost (least)
interesting — more (less) interesting — most (least) interesting,
easily — more (less) easily — most (least) easily.
3. Psan mpunaratenbHBIX U HAPSUHHA SBIISIFOTCS UCKITIOUCHUSIMH:
good, well (xopommii, xoporio) — better (myume) — the best (cambrii
XOPOIINIA)
bad (mmoxoii) — worse (xyxe) — the worst (caMblii 110X 0i1)
little (manenbkuii, mano) — less (menbie) — the least (HaumeHbIIIHIN)
many (much) — more — the most
far — farther (further) — the farthest (furthest)
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CYH_IGCTBI/ITGJIBHOG, onpeacisicMoc npuiiaraTCJibHbIM B
IIPEBOCXOTHOM CTEIICHHW, BCErJa HMMEET OIpeAC/ICHHBIM apTHKIb: the
largest building.

HekoTtopsie npunarateiabHble 00pa3yloT CTEIEHU CPaBHEHUSI OT
APYroro KOpH:a, Kak 1 COOTBETCTBYHOIIUC CJIIOBA B PYCCKOM A3bIKC:

ITosoxurenbHas CpaBHUTENBHAS IIpeBocxoaHas
CTENeHb CTEINEHb CTEIEHb
good  xopommui better  myumre best  camsrii
JIYYIINH,
bad TTOXO WOrse  xyxe YU
worst  cameii
little MaJIo less MEHBIIIE IIOXOH,
much, many muoro more 0OJIBILIE XyIIITAH
least  mensbIme Bcero
most  GoJIbIlIe BCETO

[IPUMEYAHUE. CIi0oBy MmeHbuie COOTBETCTBYET B aHIVIMMCKOM
A3BIKE:

a) less — B Tom ciyuae, Koraa MeHbuie SIBISCTCS CPAaBHUTEIBHOM
CTeNeHb0 OT mazo U 0) smaller — B Tom ciywae, xorma menvuue
SABJISICTCS CPABHUTEIILHOM CTCTICHBIO OT MAICHbKUIL.

Y MeHsI MeHbIIIe BpEMEHH, YeM Y HETO. | have less time than he.
Most KoMHaTa MeHbIIIe BaIlci. My room is smaller than
yours.

CJ0BY O0bliie COOTBETCTBYET B AHTIIUHCKOM SI3BIKE!

a) more — B TOM ciiydae, KOTJa OoJblie SBISCTCS CPaBHUTCIILHOM
CTeTICHbI0 OT MHoro W 0) bigger wm larger — B ToMm ciydae, xorma
Oonble TBISETCS CPABHUTEIIBHOMN CTEIICHBIO OT OOIbULOU:

VY MeHs 00Jb111e BpEMEHH, YeM Y Hee. | have more time than he,
Most koMHaTa 00JIbIIe BaIICH. My room is larger than yours.
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Acceleration
accept
accurate
achieve
according to
acid

across

act

action
activate
add

adjust
advanced
advantage
advise
affect

age
agitation
ago

air

alter
alternating
ampere
angle
animal
another
apparatus
application
apply
apply voltage
area

arise
arrange
around
artificial

JEKCUUYECKHM CJIOBAPH

< < <

<

< <

Aa
YCKOpPEHHUE
IPUHUMATh
TOYHBIN
JIOCTUTaTh
COTJIACHO
KHCJIOTA
napasuiesibHO, YePE3, CKBO3b
JEUCTBOBATH
JIICUCTBHUE
PUBECTH B JIEUCTBUE, BO30OYIUTH
N00aBIATh, MPUOABIATH, HPUCOEAUHATH
peryJMpoBaTh
IEPETOBOU
MPEUMYILECTBO
COBETOBAaTh
BO3JICMICTBOBATh, BIIUSTh
BO3pACT
BO30YXICHUE
TOMY Hazaj
BO3YX
MEHSITh, U3MEHSITh(-C51)
NEePEMEHHBIN (TOK)
amriep
yToJ
KUBOTHOE
IpYyTrou
npudop, annapar
NPUMEHEHUE
MPUMEHSTh, YIIOTPEOIATh
noAaBaTh (MPHUKJIIAIBIBATH) HAIPSKEHUE
IJI0Ia b, PaioH, 00JIaCTh
BO3HUKATh, MOSBIISATHCS
MOHTHUPOBATH, TPUCIIOCOOIATH
BOKPYT, BOJIM3U
VCKYCCTBEHHBIN
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art

assist
attach
auter
automatic
auxiliary
average

Basic
Bearing
because
believe
between
bind (bound)
braze

brake torque
breaker
brooder

Carbon
calibrate
call
capable
capacitance
capacitor
capacity
carefully
carry
carry over
carry on
case
cause
certain
change
cheap

< <

HCKYCCTBO
IIOMOTI'aTh

MPUKPETUISATH, IPUCOCIUHATH
BHEIITHHUM, HAPYKHBIN
aBTOMATHUCCKUH
BCIIOMOI'aTeJIbHbBIN

CpeIHUI

Bb
OCHOBHOU
ITOALLIUITHUK
IIOTOMY YTO
BEPUTH, 110J1araTh
MEXIY
CBSI3bIBATh
CBapuBaTh, ClIaUBaTh
TOPMO3HON MOMEHT
IIPEPBIBATH, IEPEKITIOYATH
Opyaep (ammapar Jyis BhIpaliuBaHus
BITLJIAT)

Cc
YIJIEPOJI
rpagyupoBaTh
3BaTh, Ha3bIBATh
CIIOCOOHBIN
€MKOCTb, EMKOCTHOE COIIPOTUBIICHUE
KOHJICHCATOP
CIOCOOHOCTH, MOIITHOCTD, BBIPAOOTKA
TIIATEIBHO, OCTOPOKHO
HECTHU
MIEPEHOCUTH
MPOJO0JKATh, 3aHUMATHCS Y.-]1.
cllydau
BBI3BIBATh
OIPEICTIEHHBIN
MEHSITh, UBMEHSITH (-Cs1)
JIEIEBEIN
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charge n 3apsi

Y 3apsoKaTh
chick IBITIIICHOK
choose (chose, chosen) BBEIOMPATH
circuit 1eTb
clod KOM
close 3aKphIBATh, 3AMBIKATh
closed 3aKPBITHINA
coil KaTyIlIKa, BATOK
collect Y coOuparhb
colomn CTOJIONK
combine Y 00BbEINHATh, COUETATh
common OOBIYHBIN, IUPOKO PACIIPOCTPAHEHHBIN
communication CPEJICTBO CBSI3H, COOOIICHHUE
community o0beIMHEHNE, OOIIMHA
compare v CpPaBHUBATh
complete Y 3aKaHYHBATh
complicated CJIOKHBIH
component COCTaBHAasI 4acCTh
compose \' COCTAaBJISITH
compress Y C)KMMATh
comprise Y 3aKJIFOYaTh B ce0e, OXBATHIBATH
condition yCIIOBHE, COCTOSHHE
concern KacaTbCs, UMETh OTHOIIICHUE
conduct BECTU, PYKOBOIUTH
conductor TTPOBOTHUK
connect Y COCJIUHSATD, CBSI3BIBATh, MMOIKIIOUYAThH
consider % CUUTaTh, pacCMaTPUBAThH
consist of Y COCTOSITh W3
consume % noTpeOsATh
contain % CoJIepKaTh
contamination 3arpsi3HEHUE, 3apaKCHHE
continue Y POI0JKATH
contribution BKJIaJ
convenient yTOOHBIH
convert \% IpeBpalaTh
cool TIPOXJTa THBIH

core CepACYHUK
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copper

corresponding

cotton
coulomb
cover
crop

cross-section

current
cut

damage
data
decrease

define
definite
deflection
depend on
deposit
design

detailed
detect
determine
develop
device
diameter
dielectric
difference

differentiate

diffuse
direct
discharge
discovery
distance

distribution

divide

< < o

S < < <

< <

<

MeJlb
COOTBETCTBYIOLINI
XJIOTIOK

KYJIOH

OXBAaTHIBATH

KYJIbTYpa, ypoxKaun
IIOIIEPEYHOE CEYCHUE
TOK

OTKJIFOYaTh, OTCOEUHSTh

Dd
MOBPEKIATh
JaHHBIE
YMEHBIIIEHUE
yMEHBIIIATh
OTIpEeNIETISATh
OIPEICTICHHBIN
OTKJIOHCHHE
3aBUCETH OT
oTJiaraTh, JaBaTh 0CaI0K
IIPOCKTHPOBATH
KOHCTPYKIIHSI
OJPOOHBIN, 0OCTOATEIBLHBIN
oOHapyKUBaTh
OTIpeNIeTISATh
pa3pabaThiBaTh, pa3BUBATH
MEXaHHU3M, PUOOP, YCTPOUCTBO
TuaMeTp
TUDJICKTPHUK, HETPOBOIHUK
pa3HuIla
pasnuyaTh, OTJINYATh
pacceuBaTh
IpsAMOM
pa3psikaTh
OTKPBITHE
paccTosTHUE
pacrpe/iesiecHue
JEJUTh
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double

drift
drop

due to
duration
dynamo

each

either

either.. or
effect
electroplating
employ
energize
entertainment
equal

equation
equipment
essential
estimate
evaluate
every
exact
excessive
excite
exclude
exist
expert
express
extend
extreme
extensively
eye

ab)

< <

< <

<K <K< <K<K <

yIBaBaTh

JBOVMHOU

JBI>KEHUE (PJIEKTPOHOB)

najieHue, nepenas

Omaromapst

POJIOKUTEIIBHOCTD, ITUTEILHOCTh
JTUHAMO-MallIuHa

Ee
KaXKJIbIHI
10001, 00a, TakKe
WJIH. .. UK
JIeHICTBUE
rajbBaHOIOKPBITHE
HCII0JIb30BaTh
(mo)cTaBUTH MO/, HATIPSKEHUE
pa3BJICUCHUE
PaBHATHCS
PaBHBIN, OJUHAKOBBIN
ypaBHEHUE
000pya0BaHKE
CYILIECTBEHHBIN
OIICHUBATH
OILICHHBATH
KaXXIbIU
TOYHBIN
Ype3MEpPHBIN
BO30YKIaTh
HCKII0YaTh
CyIIECTBOBATh
0’KHJIaTh, I10JIaraTh
BBIpaXaTh
yBEIIUYUBATh, YIJTUHATh
Ype3MEPHBIN
IITUPOKO
riaa3
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Factor
power factor
fall Y
fall upon

fan

farmstead

fashion

field

field winding

finally

find (found) Y
fix

fluoresce
fluorescent lamp
flow

flux

follow
following

force

< <

< >

form
frequency
further

<

fuse

gain Y%
gear

general

generate Y
generation

germanium

generator

govern Y
ground n

growth

Ff
Kod(pduieHT
KO2(PHUITMEHT MOIITHOCTH
najaTh, TOHMKAThHCS, OIYyCKAThCS
HATaJIKUBAThCS
BEHTHWJIATOP
X034ICTBO, ycaan0a
o0pa3, MaHepa, BU]T
00J1acTh
00MOTKa BO30YKICHUS
10T KOHEI], B KOHEYHOM CYETE
HAXOJIUTh
YKPEIUIATh, 3aKPEIUIATh
(baroopecTupoBaTh
JamIia JHEBHOTO CBETa
T€4b, IOTOK
MOTOK, TCUCHHE
CJIeIOBATh
(1 (2910 (81107071
cuia
3aCTaBIIAThH
CO3/1aBaTh, 00OPa30BbIBATH
94acTOTa, IIOBTOPSEMOCTD
JOTIONTHUTENLHBIN, JaJibllle, 0oJiee
OTaJIEHHBIN
J1aBKa, TJIABKUHA MPEIOXPAHUTEINb

Gg
10JIy4aTh
IecTepHs, 3youaras nepeaaya
rJIaBHbIA, OCHOBHOM
BBIpa0aThIBATh, TPOU3BOAUTH
PA3MHOXKEHUE, BOCIIPOU3BOJICTBO
repMaHui
TEHEPATOP, UCTOYHUK YHEPTUU
YIIPaBJIATh, PYKOBOJIUTH
3eMJIA
3a3€MJISITh
pocT
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happen
heat

heater
high

hit upon
however
human
humidity
hydrogen

illumination
immediately
immerse
impeller
incandescence
inch

include

income
Increase
indentify
induce
induction
Induction motor
inefficient
inexpensive
insect

install
instrumentation

insulate
insulating
Insulation
intensity
interaction
interconnection
invent

iron

<

Hh
CIIy4aThCs
HarpeBaTh
TEIIoTa
HarpeBaTeIbHBIN Tprbdop
BBICOKUU
HaWTH, HATOJIKHYThCS
OJIHAKO, TEM HE MEHEE
YEJI0BEUYECKUM
BJIAKHOCTH

BOZIOPOJ

li
OCBECIIICHUE
HEMEJIJICHHO, TOT 4ac e
MOrpyXaTh, OKyHATh
IIPUBOTHOMN
HaKaJl, HaKaJUBaHUE
IOUM
BKJIIOYATh
MpUOBLIb, 10XO0]
YBEJIMYHUBATh, YCUINBATh
yCTaHaBJIMBATh, ONPEICIIATh
WHAYKTUPOBATh, BBHI3bIBATH
WHITYKITUS
ACUHXPOHHBIN JBUTATEIb
K02(PheKTUBHBIN, HEMTPOU3BOAUTEIHLHBIN
HEJI0pOro, AEUIEBbIN
HACEKOMOE
YCTaHABJIMBATh
KOHTPOJIbHO-U3MEPUTEIbHBIC TPUOOPHI,
000pya0BaHKE
W30JIMPOBAThH
N30JISIIUOHHBIN
W30S, U30JISIIMOHHBIN MaTepral
HaIMpsKEHHOCTh
B3aHUMO/ICHICTBUE
B3aHMOCBS3b, 00bEINHEHIE
HU300peTaTh

KCIC30
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job
joule

keep (kept) Y

labour
latter
lazy

lead \Y;

>

length
lethal
level

light v

QD

link
likely

load \Y;

>

long ago
loop
lose
loss

lower Vv

luminous

magnitude
main
majority
manufacture
matter

mean Vv

QD

measure Vv

J]J
pabota
TKOYJTb

Kk

ACPIKATb, XPAHUTDH

LI
Tpyad, paboTa
MOCJIC THUMN
JICHUBBIN
BECTHU
CBUHEII, TPY3UJI0, IPOBOJHUK
JJIAHA
CMEPTEIbHBIN
YPOBEHbD
OCBEIIATh
JIETKUH
COCJIMHEHUE, CBSI3b
BEPOSITHO
TPY3UTh, 3apSKAThH
rpy3, Harpy3Ka, 3aps
JTABHO
BUTOK
TEPSITh
noTepsi, yObITOK
MTOHUXKATh
CBETOBOM

Mm
BCJIMYMHA
rJIaBHBIA, OCHOBHOM
OOJBIIMHCTBO
IIPOU3BOJICTBO, U3TOTOBJICHUE
BEIIECTBO, IPEAMET
3HAYUTh
cpeaHum
U3MEPSATH
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measurement
meet

melt

mention
mercury
meter

metre

mica

micro ammeter
mile

mill

mind

mode

modify

mold
monitor
mounting
move
multiplier
mutual

nameplate

nature
needle
need
negative
network
note
nowhere
number
nuclear
nucleus

observe
obtain

< < <

< < <

< <

U3MEpPECHUE
BCTpeYaTh, yJIOBIETBOPSATH

TJIaBUTH

yIOMHUHATh

PTYTh
(3JIEKTPO)U3MEPUTETBHBIN TPUOOP
METp

CII0J1a

MUKPOAMITIEpMETP

MUJIS

TpOOHTH, MOJIOTH

oOparnaTe BHUIMaHHEe, UMETh B BUY
CII0C00, PEKUM

U3MEHSTh

TIECCHBb

KOHTPOJIUPOBATH, MPOBEPSTH
MOHTAX

JIBUTATHCSI

yBEIUYUTENb Uana3oHa U3MEPEHUN
B3aUMHBII

N n
(dbupMeHHas o1eyKa, MapKa

HN3Ir0OTOBUTCIIA

pupoIa

CTpeEJIKa

HYXJaThCs
OTPULIATEIbHBIN
CETh, DHEPrOCUCTEMA
oOpaIlath BHUMaHHE
HUKY1a

YHCIIO

ANEPHBIN

SAPO aToMa

Oo
HaOJIF01aTh
OJTy4aTh
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occupy
occur
offer

only
opposite
operate
otherwise
outermost
outdoor
own

oxygen

parent
particle
pass

per
percentage
perfect

permit
persistent
phenomenon
photocell
piezoelectricity
place

pace in a circuit
plant

plate

point

pole

pollution

poor

POSSESS
potential
poultry

power

< < <

e b)

QD

3aHUMAaTh

UMETh MECTO, CIIy4aThCsl
npeaiaraTh

€IMHCTBEHHBIN
MPOTUBOMOJIOKHBIN
paboTarth, AeHCTBOBATh
WHAYe, B MPOTUBHOM CJIy4ae
HanOoJIee yAaICHHBIN OT CEPEANHBI
HAPYKHbIW, BHEITHUN
BJIAJIETh

CcOOCTBEHHBIN

KHUCJI0PO/I

Pp
OCHOBHOM
yacTula
MPOXOJIUTh
Ha, B, 32
IIPOLIEHT, IPOLEHTHOE OTHOLLIEHUE
yIy4lIaTh
UJCAIbHBIN, IPEKPACHBIN
MTO3BOJISITh
HACTOVUYMBBIN
SIBJICHUE
(bOTORIEMEHT
IIbE303JIEKTPUUECTBO
IIOMENIATh
BKJIFOYATh B 1IETb
3aBOJI, CTaHIIUsI, CUJIOBAsi yCTAHOBKA
MJIacTHHA, OOKJIaKa KOHAEHcCAaTOpa
TOYKa
TIOJIFOC
3arpsA3HEHUE
TLIOXOM
o0nanarh
MMOTEHUIMAJ, HATPSHKEHUE
JIOMAaITHSS NTULA, ITUILIEBOJICTBO
CWJIA, DHEPTUs
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precipitation

predict Y
pressure

prevent Y
primary
principle
process
produce Y
product

proper

<

property
provide Y
pump Y
purpose

quite
quantity
quartz

radiate Y,
radiant

raise Y,
range
rapid

rate
rating
ratio
reason
receive
recognize
rectifier
reduce \Y;
reduction

refer to

reflection

< <

BBITIAJICHUE B OCAJI0K
peACKa3bIBaTh

JTABJICHUE

npeaoTBpalaTh

nepBUYHAs 0OMOTKA, OCHOBHOM
npuHUIUN (padoThI)
00pabaThIBaTh

POU3BOJAUTH

pe3yJibTaT, IPOU3BEACHUE
MIPAaBWIbHBIN, HAJUJICKAIIIHH,

COOTBETCTBYIOLIUHI

CBOMCTBO
CHa0XaThb
KaJaThb
11eJIb

Qq

ITIOJIHOCTBIO, ITOYTHU
KOJIMYCCTBO

KBapI|

Rr
U3J1y4aTh
JYYUCTBIN
IIOJTHUMATh, [OBBILIATh

CIIEKTp, IMaMNa3oH, Ipeaes U3MEepEeHUn

OBICTpBIIA

CKOPOCTb

MOIIIHOCTb

OTHOILIEHUE. TPOTIOPLIUS
NpUYrHA

noJIy4yaTh

NpU3HABaTh, y3HABATh
BBITIPSMUTEND (TOKA), TETEKTOP
YMEHBIIATh, COKpALIATh
yMEHBIIICHUE

OTHOCHUTBCS (K), CChLIATHCS
OTpa’KeHUe
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regard Y
region
regulation
relate
relation
relative
reliable
remote
remove
replace
require
requirement
research
resistor
responsible
be responsible for v
result in

resultant

reverse

reversible

ring

rise

rotate

rotation

r p s (revolution per second)
rubber

run

rural

< < < <

same

save
science
scud
search
secondary

< S5 ® <

seem

paccMaTrpuBaTh, CYUTATh
obnactp, cepa
peryJupoBaHue

OBITH CBSI3aHHBLIM
OTHOIIICHUE
OTHOCHUTCJIbHBIN
HaACKHBIN
OTIAJICHHBIN
YCTPaHATh, YIAIATh
3aMEHSTH

TpeOOBaThH

TpeOOBaHUE

Hay4yHbIE€ MCCJICIOBAHUS
pPE3UCTOP
OTBETCTBCHHBIN
OTBEYaTh 34 ...

IMPUBOJAUTD K 4Y.-JI., UMCTb PC3YJIbTAT

PE3yIbTUP YOI
00paTHBIN

PEBEPCUBHBINA, OOpAaTUMBIN
KOJIBIIO

MOBBIIIEHNUE, YBEITUYEHUE
Bparath(-cs)

BpallleHHE

000pOTOB B CEKYH]Y
MyCOp, pe3UHa

paboTaTh (B MaIlIMHaXx)
CEJIbCKUU

Ss
TOT K€ (CaMblii), OJMHAKOBBIHN
9KOHOMUTH, OEpeyb
HayKa
HECTHUCH, JIETETh, CKOJIb3UTh
UCKATh
BTOPUYHBIN
BTOpUYHas 0OMOTKa
Ka3aTbCsl
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self-induction
semiconductor
send
sensitive
serve

set

set in motion
several

shaft

sheet

shell
short-circuited
separate

side

sign

silicon

silver
similar
simple
single
single-range
size

slip

slot

sodium
solder

solid
solution
solve

some

soon

sort

source
special
specialize
specific
specify
speed

CaMOMHAYKIIUA

MOy IIPOBOTHUK

IIOChUIATh

YyBCTBUTEIbHBIN, BOCIIPUUMYHBBIN
00CITy)KUBATh

pAn

IIPUBOJINTH B JIBUKECHHUE
HECKOJIBKO

BAJI

JIACT

000J104Ka

KOPOTKO3aMKHYThIN

OTJICJIbHBIN

CTOpOHA

3HaK

KpPEMHUU

cepebpo

ITOXOKHH, TT0T00HBIN

IIPOCTOUN

OJIVH, €IMHCTBECHHBIN, OTJICJILHBIN
OJHOINANO30HHBIN

pa3Mep, BEIUYNHA

CKOJIb)KECHHUE

a3, 1ejib

HATpUMN

NasiTh

TBEPABIHN, IPOYHBIN

pacTBOp, pelICHUE

peuaTh

KaKoi-HUOY b, HEKOTOPBII, HECKOJIBKO
CKOPO

COPTUPOBATH

UCTOYHHUK

0COOBIN, 0COOCHHBIN
CIIELIUATTU3UPOBATHCS, ONIPECIIATh
CrielMabHbIN, CTIeTTU(DUIECKUM
TOYHO ONIPENECIISAThH

CKOPOCTH
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spot

standardize
starting torque

step

Vv

\"

step-down transformer

step-up transformer

store

strengthen

subject
such
suggest
suite
sulphur
sum

supply
surround
switch

task
tension
terminal
thermal
thin
through
thus

tie
tightly
time
tool
torque
total
toward
trend
transfer
transmit
true

\'
\'

< <

< <K< S5S <

<

MSITHO
CTaHJIapTU3UPOBATH

IYCKOBOM KPYTAIIUA MOMEHT
TpaHC(HOPMUPOBATH
MOHMXAIOIIUN TpaHchopMaTop
MOBBIMIAIOIINI TpaHChHOpMaATOP
XpaHUTh (Ha CKJIAJIEC)
YCUJIUBATh

npeaMer

TaKoOu

npejaraTh

TOPJIUTHCS, TTOAXOIUTh

cepa

CyMMHPOBAaTh

cymMMa

CHa0kaTh, 00ECIICYNBATH
OKpYKaTh

NepeKII0YaTh

Tt
3agava
HaIpsHKEHUE
KJIEMMa, 3KUM, BBOJ WJIH BBIBO/I
TEIUIOBOM
IPOPEKNBATH
n3-3a, 4Yepes
UTaK, TAKUM 00pa3zoM
CBSI3bIBATh
MPOYHO, KPEIKO
pa3
padouni(pyuyHOM ) HHCTPYMEHT
KPYTSILIUA, BPAIAFOIIMA MOMEHT
BECh, CYMMAapHBIN
K, 10 HAIIPABJICHUIO K
TECHICHIINS
NEPEHOCUTD, IEPEAABATH
nepeaaBaTh, IPOBOAUTH
BEPHBIN, IPABUJIbHBIN
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turn

turkey

understand (understood)

uniform

unite
unload
use
usually
utilization

value
variable
variation
variety
various
vary
velocity
versatile
visible
voltage

wander
wave
wavelength
way

weld
well-being
while

wind (wound)
winding
wire

within
without

IOBOpPAYMBaTh, BpaIlaTh
00opoT
WH/TIOK

Uu
IIOHUMATh
OJIMHAKOBBIN, OJJHOPOIHBIM,

PaBHOMEPHBIN

CAMHUIIA U3MEPEHUS
3arpyxathb
WCIIOJIL30BAaTh
0OBIYHO
HICIIOJIL30BaHUE

Vv
LIEHHOCTh, BA&)KHOCTh, BEJIMYNHA
IepEeMEHHAs BEJIUYMHA
M3MCHEHHE, KoJIcOaHue
pasHooOpasue, psji, MHOKECTBO
Pa3JIUYHBIN
MEHSITh, U3MEHSTh
CKOPOCTH
YHUBEPCAIbHBIN
BUJIUMBIN
HAMNPSKCHUE

W w
OJIyX)1aTh, OpoAuTh (0€3 11en)
BOJTHA
JUTHHA BOJTHBI
myTh, CIIOCOO
CBapUBaTh
OsaromnoJrydue
B TO BpeMs Kak
HaMaThIBaTh
0OMOTKa
TIPOBOJI, MPOBOJIOKA
BHYTpHU
0e3
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KJIIOYU K TECTAM

TecT
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BOIIPOCHI K 9K3AMEHY

1. Why does electricity have advantages over other kinds of energy?

2. Where is electrical energy used in agriculture?

3. Are electrical or mechanical instruments characterized by high
accuracies and speeds of measurements?

4. How are electric and electronic control systems used in animal
husbandry and plant production?

5. What do electronic air cleaners use to collect solid matter?

6. What kind of electric current does a power station generate?

7. When was the first transformer developed?

8. What principle does a transformer operate on?

9. How are windings differentiated?

10.
11.
12,
13.
14,
15.
16.
17,
18.

What electrical charge has a normal atom?

What materials are good electrical conductors?

What are semiconductors?

What factors are responsible for the heating process?

Who discovered the chemical effect of an electric current?

What instrument is used for the measurement of voltage?

Can electric motors operate in a wide range of temperatures?
Whom was the asynchronous machine invented by?

How are field windings connected for low and high voltage

operation?

19.

What motor characteristics must we take into consideration while

selecting a motor?

20.

What types of stations are generating plants represented by?
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