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penuciioBue

Jannas paboTa sBIgeTCS MPAKTHYECKAM MOCOOHMEM MO OOYYEHHIO
MIEPEeBOly HAyYHO—TEXHUYECKOH JIMTEpaTyphbl C aHIIMHCKOTO SI3bIKa Ha
pycckuii. OHO aapecoBaHO CTYACHTaM SHEPTEeTHUECKOro (axyibTeTa,
OBJIAJICBIIIMMHU 0a30BOM TPaMMATUKOW U JICKCHKOW aHTIHICKOTrO S3bIKA.
ITocobwue paccantano Ha 36 Jacos.

Henp mocobusi — copMupoBaTh y CTYACHTOB HAaBBIKK U Pa3BHUTh
YMEHUS aHaJIM3UPOBATh Pa3IMYHbIC AIEMEHTHI TEKCTa, TOHUMATh U pa-
BUJIBHO IIEPEBOANTH HAYYHO-TEXHHUYECKHE AHIJIOS3BIYHBIE TEKCTHI IO
CIELUAIBHOCTH.

VY4uebHoe mocoOHMe COCTOMT W3 IBYX Pa3lelioB M IMPHIIOKCHUH.
[epssrit pazgen cocrout u3 10 ypoxos (Units). Kaxxapiii ypok BkItogaeTt
y4eOHBI TEKCT ¢ KOMIUIEKCOM YIPaXHEHUH [0 aHAJIU3y U MEPEBOAY.
Bropoii pazaen comepKUT AOMOIHUTENBHYIO MTOJA0OPKY TEKCTOB Oe3 3a-
nannid. OH BBIMONHSET POJIb MPAaKTUKyMa B CaMOCTOSTEIBHOU paborte
crynenrtoB. [lpunoxxenus (Appendices) comepikar: JIOTUKO-TpaMMaTHde-
CKHE JIEKCHUECKUE €IUHHUIIBI, PEKOMEHIALMH 110 COCTABIICHUIO pedepara
1 aHHOTalluu.

TexkcToBBIE MaTepuasl NpEACTaBIE€H AayTEHTHYHBIMH TEKCTaMH,
coJiepKaluMu MHGOPMALMI0 00 UCTOPUH BJIIEKTPUUECTBA, Crlocobax U
npobieMax Iepefadd dIIEKTPOIHEPTHH, NPUHIHMIIAX paboThl 000pyao-
BaHUs 3JIEKTPOCTAHIIUM.

VYnpaxHeHHs], BKIIOYCHHBIE B YPOKH, OTPa)XarOT JIEKCHYECKHE U
rpaMMaTH4ecKue OCOOCHHOCTH MepeBoja. B cucTeMy JIEKCHYECKUX YII-
pa)I(HeHHfI BXOJAT 3aJaHus Ha NEPECBOA MHTCPHAIIMOHAJIIBHBIX W IICEBI0-
WHTEPHALMOHAIBHBIX CJIOB, OECIIPEUIOKHBIX TEPMHUHOJIOTMYECKHX CJIO-
BOCOYETaHWH, MHOTO3HAYHBIX 1 MHOTO(YHKLIMOHAIBHBIX CJIOB. YIIpax-
HEHHS Ha CJIOBOOOpa30BaHKE CTABAT IIENIbI0 HAYYUTh CTY/ICHTA MEPEBO-
IHUThH CJIOBA, B COCTAaB KOTOPBIX BXOAAT NPe(pHUKCH U CYy(PPHUKCHI, 4aCTO
BCTpEYAIOLINECs B HAYYHO-TEXHUYECKOH TUTEpaType.

B cucreMy rpaMmaTH4ecKUX YIPa)KHEHUN BXOAAT YIPaKHEHUS Ha
NEPEBOA CTPAAATCIIBHOI'O 3aJ10Ta, MOJAJIBHBIX I'JIaroJjios, I/IH(bI/IHI/ITI/IBa u
WHOUHATUBHBIX KOHCTPYKLMH, MPUYACTHS M TNPHYACTHBIX OOOpOTOB,
repynaus,u ap. HekoTopele ynpaxHEHUs: COAEpkKaT KPaTKyO CIIPABKY O
ImpaBujIax MepeBoaa TEX UKW UHBIX 'PAMMATUYCCKUX SIBJIEHUH.

Bo BTOpOIi pazaen BKIIOYEHBI TEKCTHl U3 OPUTHHAIBHBIX KYPHAJIOB
MO CIENHUAJbHOCTU. DTH TEKCThl PACCUUTaHbl Ha COBEPIICHCTBOBaHHE
HaBBIKOB pabOThI € OJIUTEXHUUECKUM U OTPACIICBBIM CIIOBAPEM.
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PART |

Unit 1

I. Omnpenenure 3HAYeHHe [JaHHBIX CJIOB M CJIOBOCOYETAHWIA,
UCII0/Ib3YSl AHIJIO-PYCCKMIi CJIOBaph.

amber cardboard
friction to soak
milestone saline solution
to harness to affect smth
jar to pass

foil coil

fluid inductance
rod to relate

to draw in tribute to smb
to be prone to mere

kite

Il. IlpoBepbTe N0  cI0BapI0  MPOM3HONIEHHE  JAHHBIX
HHTEPHALMOHAIBHBIX CJIOB.

Electricity, effect, to control, condenser, static, idea, result,
experiment, magnetism, zinc, battery, compass, series, concept,
motor, potential, induction.

I1l.  Omnpegenure cmocod  cI0BOOOPa3OBaHUS  CJEAYIOIIMX
O/THOKOPEHHBIX CJIOB M MepeBeuTe HX HA PYCCKHUI A3bIK.

1. electron — electric — electrical — electrician — electricity, to
electrify.

2. to discover — discovery — discoverer.

3. to produce — production — productive— productivity —producer
to reproduce — to overproduce - to underproduce.



4. to observe — observable — observance — observant —
observation — observational — observer.

5. to conduct — conductor — conductivity — conduction —
conductive — superconductivity.

6. to insulate — insulated — insulating — insulation — insulator.

7. to control — control — controllable — controller.

V. IIpocMOTpHUTE TEKCT U HAHAUTE CJIOBA OJM3KHE MO 3HAYEHHIO K
AaHHbIM. IlepeBennTe UX HA PyCCKH A3BIK.

to originate from to mean to influence
to watch constantly

to suggest to function

to develop (3 synonyms) to find

V. IIpocMoTpuTe TEKCT U NOAGepHTE AHTOHUMbI K JAHHBIM CJIOBaM.
IlepeBeauTe UX HA PYCCKUH SI3BIK.

charge disconnect
similar different
considerable

V1. Ilpoanaau3upyiiTe U nepeBenTe HA PYCCKHUI fI3BIK CJeAyIOLIHe
CYLIeCTBUTE/IbLHbIC, O00pa3oBaHHbIC OT [IJAr0JOB C IOMOIILIO

cypdukcos.

-ance: instance, resistance
-ence: existence,
-(a)tion: investigation, conduction, induction, solution.

VIIl. IlepeBeauTe ciieayomue cJI0BOcOYeTaHusl ¢ npuyactuem |l B
¢yHkuun ompenejseHusi Ha pycckuii  a3bik. [lomHHTE, 4YTO
npuuactue || mepeBoaMTCSI MpUYAcTHEM CTPagaTeILHOTO 3aJiora
COBEpPIIEHHOTO M  HeCOBepIIeHHOro BHaa ¢ cypduxkcamu-
OKOHYAHHUSIMHU: -HHbLIL, -eMblil, -UMBbLIL, -MblIl.

a coating connected to a conducting rod

a rod passed through the insulated stopper
dissimilar metals separated by a salt solution
copper and zinc plates separated by cardboard
the first controlled source of electricity



VIII. IlepeBenure NpeAI0KeHNs HA  pyCcCKHMH SI3BIK
onpeaeuTelbHble NPHUYACTHBIE 000poTHI ¢ mnpuyacruem |.
ITomHuTEe, 4YTO OHM MOIYT TMEPeBOAUTCH  NPUAATOYHBIM
onpeeTUTeIbHBIM TPeIJI0KeHHEM € COI030M «KOMmOpblil», JUb0
NPUYACTHEM HAECTBUTEIbHOIO 32J10Ta, OKAHYUBAIOIINMCS HA -WUil,
-6uiuil, B QyHKIMH ONpeieeHus.

the Latin term meaning “to produce from amber by friction”
an electrical condenser consisting of a glass jar
metal foil having the inner coating

IX. [IpocMOTpHUTE TEKCT U BhIAEJTUTE MPEAT0KeHHs ¢ npuyactueMm |
B (pyHKIUHM o0cTosiTenbeTBA. [lepeBennTe nmpeasiokeHus: HA PyCCKUM
sa3pIk.  [lomMHuTE, 4YTO  aHramMiickue  00CTOATEJLCTBEHHBIE
NPUYACTHbIE 000POTHI IEPEBOASITCS HA PYCCKHUIl A3BIK

1) neenpu4acTHLIM 000POTOM,

2) rpynmoi OTIJIaroJbLHOr0 CyHIeCTBUTEJILHOr0 € MPeNioroM
npu,

3) 00CcTOATENbCTBEHHBIM NPUAATOYHBIM NPeIJI0OKEHUEM.

Hanpumep, npeanoxenne “Reading this article the student found out a
lot of interesting facts” MOXXHO MepeBeCTH:
1) Yurass 3Ty cTaThio, CTYIACHT OOHApYXWJI MHOTO HHTEPECHBIX
(hakToB.
2) Korma CTyAeHT YUTall 3Ty CTaThio, OH OOHAPYKHUIL. ..
3) Ilpu uTeHUM 3TOi CTATHU CTYJCHT OOHAPYKHIL. ..

X. IlepeBequTe MpeNJiOKeHHSI HA PYCCKHii fA3BIK, YYUTHIBasl, YTO
OTHOCHUTEJIbHOe MecTouMenne WhiCh B (QyHKOMM mnoajexamero
NPUAATOYHOT O npeaIo:KeHusl, XapaKTepu3yollero W
JOMOJIHAIONIEr0 CMBICJ BCEro IJIABHOIO NpPEAJIOKEHUs] B 1eJI0M,
nepeBOAUTCS MECTOMMEHUEM UMO.

1. The term has its roots in the Greek term “elector”, which means
beaming Sun.

2. Molecules possess kinetic energy, which means that they are in
constant motion.



XI. IepeBenute mpemioKeHUs: HA PYCCKHil A3bIK, YYHUTHIBasi, YTO
OHM JIONYCKAIOT MePeBo/l 0OTHOCHTEILHOT0 MecTouMennsi what — kak
mo, umo (moz2o, 4mo; momy 4mo).

1. George Von Kleist invented what came to be called the “Leyden Jar”.

2. Leibnitz and his followers believed “natural measure of force” to be
what is now known as kinetic energy, which formerly was often
called “vital force”.

XIl. TaiiTe mepeBoa Ha pycckuii A3bIK NMPeNJIOKEHHIi ¢ TepyHANEM B
¢pyukuun  obcrosTeabcTBa. IloMHHTEe, 4YTO TpeNJoOrH mepen
repyHieM HMeIOT 3HaueHue: iN—npu, 60 epems, ¢ npoyecce; by—
nymem, npu nomowgu;, On (Upon)—no, nocae, npu; through—
onazooapsa, wu3-3a. T'epyHaunii  mnepeBOAUTCA  OTIJIATOJbHBIM
cyuiecTBuTebHbIM. epynamii ¢ mpemsorom without (6e3) uacro
NepeBoAUTCH OTPULATEIbHON opmoii JeenpuyacTus.

1. Without knowing what it was, the effects of electricity have been
observed in nature for centuries.

2. In 1820 Hans Christian Oersted discovered the magnetic effects of
a current by observing that electrical current affected the needle
on a compass.

3. Joule had difficulty in persuading British scientists in the truth of
caloric theory.

4. Upon being heated to a high temperature many metallic
compounds are decomposed.

XI11. BeinoJiHuTE MEpeBO/I BCEro TEKCTA.

Early History of Electricity

The word electricity comes from the Latin term electricus,
meaning “to produce from amber by friction.” This term also has its
roots in the Greek term “elector”, which means beaming sun. Without
knowing what it was, the effects of electricity have been observed in
nature for centuries.

Modern milestones in the discovery and harnessing electricity
began in 1729 with Stephen Gray's discovery of the conduction of
electricity.

In October of 1745, George Von Kleist discovered that electricity
was controllable and invented what came to be called the “Leyden
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Jar.” Tt is an electrical condenser consisting of a glass jar coated
inside and outside with metal foil, having the inner coating connected
to a conducting rod passed through the insulated stopper.

Starting in 1747, Benjamin Franklin worked with static charges in
the air and noted that their existence suggested the existence of an
electrical fluid that could possibly be composed of particles.

In 1750 Franklin discovered that lightning was the same as
electrical discharges, and proposed the idea of lightning rods that
would draw this charge away from homes, making them safer and
less prone to fires. In 1752, Franklin reported the results of his
famous kite experiments to the Royal Society.

In 1799 the Royal Institution of Great Britain was founded. It
provided important support for the investigation of electricity and
magnetism. The same year, Alessandro Volta proved that electricity
could be created using dissimilar metals separated by a salt solution.
Volta used copper and zinc plates separated by cardboard that was
soaked in a saline solution to produce this effect. Stacking these cells
on top of one another, he devised the first electric battery, the first
continuous and controlled source of electricity.

In 1820 Hans Christian Oersted discovered the magnetic effects of
a current by observing that electrical currents affected the needle on a
compass. A few weeks later, Marie Ampere discovered that a coil of
wires acts like a magnet when a current is passed thorough it.

In 1827 Joseph Henry began a series of electromagnetic
experiments and discovered the concept of electrical inductance. He
also built one of the first electrical motors. That same year, George
Simon Ohm working in the field of current electricity discovered the
conduction law that relates potential, current, and circuit resistance.
In tribute to him, the Ohm, denotes the unit of electrical resistance.

In 1831 Michael Faraday discovered electromagnetic induction.
He explained that it was necessary to have a change in a magnetic
field to create current, and that its mere presence was not enough.

These milestones marked the beginning of the field of electricity
and electrical engineering that are continuously being further
developed.

XIV. CocTraBbTe NUCHbMEHHBII pedepaTt TekcTa.



Unit 2

I. Onpenenure 3HAYeHHE [JAHHBIX CJOB H CJIOBOCOYETAHWIA,
HCIOJIb3YSl AHIJI0-PYCCKUM CJI0BApPb.

to deliver a lecture insulator
alternating current engineered
disclosure oversight

power transmission via

grid approximately

to take place to install

critical transmission lines
porcelain mast

pin-type

Il. IlpoBepbTe N0  CJIOBAPH0  MNPOM3HOIIEHHE  JAHHBIX
MHTEPHAIHOHAJIbHBIX CJIOB.

Transmission, patent, infrastructure, hydroelectric, limit, generator,
industrialization, economic.

I11.  Omnpegenure cmocod  cI0BOOOPa3OBaHMS  CJEAYIOIIMX
O/THOKOPEHHBIX CJI0B M NepeBeINTe HX HA PYCCKHUT SI3BIK.

1. industry — industrial — industrialize — industrialized —
industrialization.

2. to generate — generator — generation.

3. to use — to reuse — use — usage — user — useful — usefully —
usefulness — misuse.

4. to transmit — transmitter — transmission.

5. occasion — occasional — occasionally.

V. IlpocMoTpuTE TEKCT M HaliUTe cJI0Ba OJM3KHE MO 3HAYEHHIO K
AaHHbIM. IlepeBenanTe HX HA PYCCKHUI A3BIK.

speech application
discovery (2 synonyms) to set up
to occur (to happen) dielectric



V. [IpocMoTpHuTEe TEKCT U NMOA0epUTe AHTOHUMBI K IAaHHBIM CJIOBAM.
IlepeBeauTe UX HA PYCCKUH SA3BIK.

useless

low

to forbid

different

to be destroyed (3 antonyms)

V1. [Ipoanajau3upyiiTe U mepeBeInTe HA PYCCKHUIl A3BIK CIeqyIOLIUE
CyllleCTBUTEbHbIE U NMpWIAraTejbHble, 00pa30BaHHbIE ¢ MOMOLIBIO
cjaeayomux npegukKcos.

tele-:  telegraph, telephone, television;

inter-: international, interaction, interconnection;

hydro-: hydroelectric, hydropower;

sub-:  subsystem, subdivision, submarine, subtransmission.

VIl.IlepeBenuTe clieayoniue TEPMUHOJIOTHYECKHE CIIOBOCOYETAHNS.
IMomuuTe, 9710 B decnpenIo;KHOM TEPMHHOJIOTHYECKOM
CJIOBOCOYETAHHMH IJIABHBIM CJI0BOM SIBJISIETCS IMOCJIeIHEE, BCE CJI0OBA,
CTOSIII[HE CJIEBA OT HEro, UrPalT BTOPOCTENEHHYI0 POJb — POJib
onpeneyienusi. IlepeBox OGecnpenioKHBIX TEPMHUHOJOTHYECKHUX
CJIOBOCOYETAHMI HAX0 HAYHHATEH C IJIABHOI0 CJI0BA.

Example: transmission line — nunus nepenayun

disk insulator

porcelain pin-type insulator

power transmission line

three-phase alternating current

three-phase alternating current power transmission

VIII. IlepeBenute ciaeayioniue cJaoBocovYeTanus ¢ nmpuyactuem Il B
(yHKIUM onpeneeHHUsT HA PYCCKHUH A3BIK.

insulators used for telegraph and telephone lines

generators engineered and installed under Tesla’s technical
oversight

a lecture entitled A New System of Alternating Current Motors and
Transformers
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IX. IlepeBeauTe HA PYCCKHUI SI3BIK ONMpeeauTe/bHbIe MPUYACTHBIE
000poTHI ¢ mpuyacTuem .

a lecture describing the equipment
the first transmission using high voltage
alternating current power transmission running from Brauweiler

X. IlepeBenuTe TmpeAo:KeHHMs Ha PpycckHMii sA3bIK, oOpamas
BHHMAaHHe HA MepeBojI CTPAIaTeIbHOTr0 3aJ10ra.

a)

6)
B)

a)
6)

B)

4.
5.

6.

CrpagatenbHbIid 3aJ10T TIPU IEPEBOIE MOXKET OBIThH TIepeJaH:
KpaTKUM CTpafaTelbHbIM MPUYACTHEM IMPOLICIIETO BPEMEHH C
cypdurcom —# uiu —m (C BCIOMOTATEIbHBIM TJIaroJioM OBITh HITH
0e3 Hero), T.e. PyCCKUM CTPaJaTesIbHbIM 3aJI0T0M;

TJIarojI0oM Ha —Csi B COOTBETCTBYIOILEM BPEMEHHU, JIUIIE U YHCIIE;
IJIarojIoM  JEWCTBHUTEIBHOIO  3aJloTa B COOTBETCTBYIOIEM
BPEMEHH, 3-M JIMI€ MH. 4YHCIA, SBJISIONIMMCS  YacThIO
HEOIPeeICHHO-TMYHOI0 IPEI0KECHHUS:

The experiments were made last year.
OnbIThI (ObLIU) NPOGEdeHb! B IPOILIIOM TOAY.
OnBITHI 1P060OUNUCH B TIPOIITIOM TOJLY.
OnBbITHI 1P060OUAY B TIPOLIIOM TOLTY.

In that year, a 25 kV transmission line was built between Lauffen
at the Neckar and Frankfurt.

Initially transmission lines were supported by porcelain pin- type
insulators.

. The first large scale hydroelectric generators in the USA were

installed at Niagara Falls.

The masts of this line were designed for eventual upgrade to 380
kV.

Electricity is usually sent over long distance through overhead
power transmission lines.

A power transmission system is sometimes referred to
colloquially as a "grid".

11



Xl. Ilpenyio:keHHBINi BapHaHT MepeBOa TpPeThero ad3ama TeKcTa
cogepxuT omnOku. HaliiuTe MX U oTpeaKkTHPYHTe MepeBo.

12

The rapid industrialization
in the 20th century made
electrical transmission lines
and grids a critical part of the
economic infrastructure in
most industrialized nations.
Initially  transmission lines
were supported by porcelain
pin-type insulators similar to
those used for telegraph and
telephone lines. However,
these reached a practical limit
of 40 kV. In 1907 the
invention of the disc insulator
by Harold W. Buck of the
Niagara Falls Power
Corporation and Edward M.
Hewlett of General Electric
allowed practical insulators of
any length to be constructed,
which allowed the use of
higher voltages. The first
large scale hydroelectric
generators in the USA
(engineered and installed
under the technical oversight
of Nikola Tesla) were
installed at Niagara Falls and
provided electricity to
Buffalo, New York via power
transmission lines.

BeicTpast nHIyCTpHATH3aIHS B
20-om CTOJIETHH creana
DIIEKTPUYCCKUE JINHUM Tepeaayun
U CETKM KPUTHYECKOM YaCTBIO

IKOHOMHUYECKOM nH(ppa-
CTPYKTYpHI B Haubonee
IIPOMBITIIJICHHO Pa3BUTBLIX
Hanusax. [lepBoHa4anbHO JIMHUH
nepeaayn MOJICPIKUBAIIHCH
W30NISITOPaMU  THMa  OyJnaBKH
dapdopa, MOTOOHBIMHA

WCTIONB3YEMBIMU JIJIs Tenerpada u
TeneoHHBIX TUHUK. OHAKO OHU
JIOCTUTIIN MPAKTHUYECKOTO
mpegena 40 kB. B 1907
n300peTeHne HW30JsATOpa  JIMCKa
lapomsiom B. bakom (Huarapa
®onz Ilaysp KopnopeiimH) wu
DnBapaom M. XI0IETTOM
(Ixenepain DIEKTPUK) o-
3BOJIUIIO MPAKTHYECKAM
M30JIATOpaM JIFO00H JUIHHEI OBITH
IIOCTPOCHHBIMU, KOTOPBII
MO3BOJIMJI MCTIONB30BaHue Oolee
BBICOKUX HampsbkeHuil. IlepBbie
KpyTHOMacIITabHbIe
THIPOIIEKTPUIECKHE TEHEPATOPHI
B CHIA (mpoektupyemble H
YCTaHOBJICHHBIE noJt Tex-
HU4Yeckol  HagzopoM  Huxona
Tecnpl) ObUIM  YCTaHOBJICHBI B
Huarapckom Bojomazie u mpoBeu
anextpudectBo Kk byddarno, Hero-
Mopk wuepes mnMHMM mepeady
SHEPIUH.



XI1. BpinosHuTeE NEPeBO/ BCEro TEKCTA.
History of Power Transmission Grid

In an AIEE Address, May 16, 1888, Nikola Tesla delivered a lecture
entitled A New System of Alternating Current Motors and Transformers,
describing the equipment which allowed efficient generation and use of
alternating currents. Tesla's disclosures, in the form of patents, lectures
and technical articles are useful for understanding the history of the
modern system of power transmission.

The first transmission of three-phase alternating current using high
voltage took place in the year 1891 on the occasion of the international
electricity exhibition in Frankfurt. In that year, a 25 kV transmission
line, approximately 175 kilometres long, was built between Lauffen at
the Neckar and Frankfurt.

The rapid industrialization in the 20th century made electrical
transmission lines and grids a critical part of the economic infrastructure
in most industrialized nations. Initially transmission lines were supported
by porcelain pin-type insulators similar to those used for telegraph and
telephone lines. However, these reached a practical limit of 40 kV. In
1907 the invention of the disc insulator by Harold W. Buck of the
Niagara Falls Power Corporation and Edward M. Hewlett of General
Electric allowed practical insulators of any length to be constructed,
which allowed the use of higher voltages. The first large scale
hydroelectric generators in the USA (engineered and installed under the
technical oversight of Nikola Tesla) were installed at Niagara Falls and
provided electricity to Buffalo, New York via power transmission lines.

The first three-phase alternating current power transmission at 110
kV took place in 1912 between Lauchhammer and Riesa, Germany. On
April 17, 1929 the first 220 kV line in Germany was completed, running
from Brauweiler near Cologne, over Kelsterbach near Frankfurt, Rheinau
near Mannheim, Ludwigsburg-Hoheneck near Austria. The masts of this
line were designed for eventual upgrade to 380 kV. However the first
transmission at 380 kV was erected in Germany on October 5, 1957
between the substations in Rommerskirchen and Ludwigsburg-
Hoheneck. In 1967 the first extra-high-voltage transmission at 735 kV
took place on a Hydro-Quebec transmission line. In 1982 the first
transmission at 1200 kV took place in the Soviet Union.

XIIl. CocTaBbTe NUCHMEHHYI0 AHHOTAIMIO TEKCTA.
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Unit 3

I. Onpenenure 3HAYeHHE [JAHHBIX CJOB H CJIOBOCOYETAHWIA,
HCIOJIb3YS AHIJI0-PYCCKUM CJI0BAPb.

capacity deregulation

in the vicinity of traction

bulk traction current
delivery contribute to
load to span across
load center demand
redundant blackout

to be distinct from sub-transmission

Il. IlpoBepbTe MO  CJIOBAPK)  NPOM3HOIIEHHE  JAHHBIX
HHTEPHANMOHAJIbHBIX CJIOB.

Capital, design, to import, center, portion, function, extra, mathematical.

I11. TIlpoananu3upyiiTe W mNepeBeIuTe CcJeayOIIHMe CJ0Ba ¢
cypduxcom -ly.

Colloquially, usually, typically, normally, occasionally, extremely,
insufficiently, practically, initially, densely, generally, costly,
statistically.

1V. IIpoananu3upyiiTe U nepeBeanTe HA PYCCKHi SI3BIK CJEAYIOLIHE
cJ10Ba, 00pa3oBaHHbIEe C MOMOIILIO CJIEIYIOLIUX OTPULATEIbHBIX
npepuKcoB.

de-:  deregulation, decode, demagnitize
ir-: irresistible, irregular, irrelevant
dis-: disabled, disagree, discount

V. IIpoananu3upyiiTe M mnepeBeAuTe CJeIYIOIIHE TMPeTIOKEHUs,
BbIOpPaB NpPaBW/IbHOE BAPUAHTHOE COOTBETCTBHE IPHU IepeBoje.
OOpaTtute BHMMaHHe HA TO, YTO MHOIO3HAYHbIE CJI0BA SIBJISAIOTCH
Pa3HBIMM YACTAMU pevH.

1. The family designed the house for their own needs.

14
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I’m doing a course in design and art.

He designed the perfect crime.

Deregulation of electricity companies in many countries has led to
renewed interest in reliable economic design of transmission
networks.

The machine is quite simple in design.

The instruments are designed for use in very cold conditions.

. Voltages above 230 kV are considered extra high voltage and

require different designs compared to equipment used at lower
voltages.

. The masts of this line were designed for eventual upgrade to

380 kV.

V1. IlepeBenuTe cieaywine TPeII0KeHHS HA PYCCKHUH $3BIK,
ofpaiasi BHUMAaHHE HA pa3Hble 3HAYeHHUs ¢10Ba due.

1) due — nOKHBIN, HYXKHBIHN, TOAXO AN, 00S3aHHBII;
2) due to — 6maromaps, u3-3a, BCICICTBHE;
3) due to — paspaboTaHHBINA, NPEACTABICHHBIH, MPEII0KECHHBINA

=

4.
5.

VII.

(Tiepen OyIIeBICHHBIM CYIIECTBUTEIBHBIM).

. They paid due attention to the problem.
. Due to the large amount of power involved, transmission normally

takes place at high voltage.

. Power is transmitted underground in densely populated areas but

is usually avoided due to the high capacitive and resistive losses
incurred.

The scheme due to Professor A. is of great interest.

This was due to the raise of temperature.

IlepeBenute cienywuue MNpelio:KeHUs] HA PYCCKUH SI3BIK,

oOpamiasi BHUMaHHe HA pa3Hble 3HAYeHHs coBa because.

1) because - Tak kxax (B Hauaye (pasbl), MOTOMY UTO (B CEPEAMHE

bpasbi);

2) because of — u3-3a, Bciencraue.

1.

2.

Because nearby loads are often correlated, imported electricity
must often come from far away.
Facts do not cease to exist because they are ignored.

15



3. The company has lost its several customers because of its bad
work.

4. Because of the irresistible economics of load balancing,
transmission grids now span across countries and even large
portions of continents.

VIII. IlepeBeaure cienymoume TEePMHUHOJIOTHYECKHE
CJI0BOCOYETAHNA. [omHuuTe, 4TOo B fecnpenioKHOM
TEePMHHOJIOTHYECKOM CJIOBOCOYETAHUH TJIABHBIM CJIOBOM SIBJISIETCSI
nocjieiHee, Bce CJIOBAa, CTOSIIUME CJeBa OT HEro, HrpalwT
BTOPOCTENEHHYI0 PoJb — poJb omnpenenenus. I[lepeox
OecnpeIioKHBIX  TEPMHHOJOTMYECKHX  CJOBOCOYETAHHI  HaM0
HAYMHATH € IJIABHOTO CJIOBA.

load center

traction current

transmission path

transmission and generation functions
overhead power transmission line
system stability considerations

IX. IlepeBenuTte mpeasioxkeHHs1, coiepRaliMe MOJadbHbIe IJ1arojbl.
IMocrapaiiTech NPaBUJILHO NePelaTh MOJAJBLHOCTD IIPH MEepPeBoje.

1. The maximum reliable capacity of each line may be less than the
physical limit of the line.

2. Redundant paths and lines are provided so that power can be
routed from any power plant to any load center.

3. Hot weather in the Southwest portion of the United States might
cause many people there to turn on their air conditioners.

4. Because nearby loads are often correlated imported electricity
must often come from far away.

5. The same year, Alessandro Volta proved that electricity could be
created using “dissimilar metals separated by a salt solution.”

6. The web of interconnections between power producers and
consumers ensures that power can flow even if one link is
disabled.
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1) ...single phase AC
current is wused as
traction  current  for

railway traction.

2) This is distinct from
electricity  distribution
which...

3) ...power can be routed
from any power plant to
any load center...

X. Boi0epuTe npaBuIbHBIN MePeBOI.

a)

b)

a)

b)

a)

b)

...omHO(a3HBIH  TEepeMeH-
HBII TOK HMCIOJb3YETCs TaK,
KakK TITOBBIA TOK I XKe-
JIE3HOAOPOKHOM TATH.
...omHO(Ma3HBIT  TIEpeMeH-
HBI TOK HCIIOJIB3yETCS B
KauecTBE TATOBOTO TOKA JIJIs
JKEJIE3HOIOPOKHOM THTH.
...0mHO(A30BBIA TIEPEMEH-
HBIA TOK HMCIOJB3YyETCS Kak
TATOBBIM TOK JUIS KeEJe3-
HOAOPOKHOH TSTH.

DTO OTHENEHO OT paclpene-
JIEHUSI DJEKTPUYECTBa, KO-

TOpOE. ..
DT0 OTIUYAETCS OT pacrmpe-
JICTICHUSI  DJICKTPUYECTBA,
KOTOpOE. ..

DTO0 OT/AENAET OT pacipese-
JICHUS DIIEKTPUYECTBA, KO-
TOpOE. ..

...DHEpPrusi MOXeT ObITh
MPOJIOKEHA OT  DIIEKTPO-
CTaHIIMKM OO0 JII00Oro y3ia
HATPY3KH. . .

...DHEPrusl MOXKET OBITh pac-
mpeneseHa OT JI00H 3JeK-
TPOCTaHIIMH JIO Yy3Jla Ha-
IPY3KH. ..

...JHEeprusl MOXKET OBITh Ha-
MpaBJIeHa OT JIIO0OW DIeK-
TPOCTaHIIMK 1O JIFOOOTO
y3J1a Harpy3KH. . .
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. BbInoJiHUTE IepeBo BCEro TeKera.

Electric Power Transmission

Electric power transmission is one process in the delivery of
electricity to consumers. It refers to the 'bulk’ transfer of electrical
power from place to place. Typically power transmission is between
the power plant and a substation in the vicinity of a populated area.
This is distinct from electricity distribution which is concerned with
the delivery from the substation to the consumers. Due to the large
amount of power involved, transmission normally takes place at high
voltage (110 kV or above). Electricity is usually sent over long
distance through overhead power transmission lines. Power is
transmitted underground in densely populated areas (such as large
cities) but is typically avoided due to the high capacitive and resistive
losses incurred.

A power transmission system is sometimes referred to colloquially
as a "grid". However, for reasons of economy, the network is rarely a
grid (a fully connected network) in the mathematical sense.
Redundant paths and lines are provided so that power can be routed
from any power plant to any load center, through a variety of routes,
based on the economics of the transmission path and the cost of
power. Much analysis is done by transmission companies to
determine the maximum reliable capacity of each line, which, due to
system stability considerations, may be less than the physical limit of
the line. Deregulation of electricity companies in many countries has
lead to renewed interest in reliable economic design of transmission
networks. The separation of transmission and generation functions is
one of the factors that contributed to the 2003 North America
blackout.

AC power transmission

AC power transmission is the transmission of electric power by
alternating current. Usually transmission lines use three phase AC
current. In electric railways, sometimes single phase AC current is
used as traction current for railway traction.

Today, transmission-level voltages are usually considered to be
110 kV and above. Lower voltages such as 66 kV and 33 kV are
usually considered sub-transmission voltages but are occasionally



used on long lines with light loads. Voltages less than 33 kV are
usually used for distribution. Voltages above 230 kV are considered
extra high voltage and require different designs compared to
equipment used at lower voltages.

Bulk power transmission

A transmission grid is a network of power stations, transmission
circuits, and substations. Energy is usually transmitted within the grid
with 3-phase alternating current (AC).

The capital cost of electric power stations is so high, and electric
demand is so variable, that it is often cheaper to import some portion
of the variable load than to generate it locally. Because nearby loads
are often correlated (hot weather in the Southwest portion of the
United States might cause many people there to turn on their air
conditioners), imported electricity must often come from far away.
Because of the irresistible economics of load balancing, transmission
grids now span across countries and even large portions of continents.
The web of interconnections between power producers and
consumers ensures that power can flow even if one link is disabled.

XIl. CocraBbTe nucbMeHHBII pedepaT TekeTa.
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Unit 4

I. Onpenenure 3HAYeHHE [JAHHBIX CJOB H CJIOBOCOYETAHWIA,
HCIOJIb3YS AHIJI0-PYCCKUM CJI0BAPb.

power-line inductance
fuel-burning impedance
coal-fired fibre optic cable
corona discharge ground conductor
phase-shifting common carrier
capacitance pilot-wire
capacitor bank utilities

resistive stand-alone

to offset reactive

Il. IlpoBepbTe N0  CJIOBAPH0  MNPOM3HOIIEHHE  JAHHBIX
MHTEPHAIMOHAJIbHBIX CJIOB.

Corona, asynchronous, reactive, compensator, phase, factor,
telecommunication, commercial, cable, structure.

I11. Ilpoananu3upyiiTe U MepeBeUTEe HA PYCCKUI A3BIK CJAETYIONIHE
npujaratejbHble, 00pa3oBaHHble ¢ TOMOIIBI0  CJIEIYIOIIHX

cypdpuxcos.

-ant: significant, vacant, reluctant, redundant;
-ent: prominent, dependent, violent, frequent;
-able: controllable, reliable, available, variable;
-ous: asynchronous, onerous, ambitious, generous.

IV. lepeBenuTte ciaenyiomue Oecnpenio:KHbIe TEPMHHOJIOTHYECKHE
CJI0BOCOYETAHUSA, COCTOSIIIME U3 CYIIeCTBHUTEJLHOro, mpuyactus I
(repyHausi) ¥ CylieCTBUTEJBHOT0, HA PYCCKHI A3BIK.

fault-sensing protection relays  voltage regulating system
fuel-burning power plants load balancing economics
phase-shifting transformers
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V. [lepeBenure ciaenyonue TEPMUHOJOTHYECKHE CI0BOCOYETAHMS,
cocrosiue 3 CyILIEeCTBUTEILHOIO, MpHYACTHA 11 U
CYLIIECTBHUTEJIBLHOI0, HA PYCCKHI A3BIK.

water-filled pipe

coal-fired power plants
pressure-operated switch
keyboard-controlled machine

VI. IlepeBenute cienyiouue Gecnpenio:KHble TEPMUHOJIOTHYECKHE
CJIOBOCOYETAHHUS, COCTOSIIIME M3 CYIIECTBHTEIBHBIX, HA PYCCKHIi
SI3bIK.

construction cost

ground conductor

power-line carrier

long-distance transmission

country and customer requirements
transmission line impedance

electric power transmission organization

VIl. IlepeBenute ciaenywiiue MNpelio:KeHUs] HA PYCCKUH SI3BIK,
o0painasi BHUMaHHMe HAa pa3Hble 3HAYEHHS ¢JI0Ba Since.

1) since — maxk kak, nockonvky (ecnu SINCe BBOAMUT MPUAATOYHOE
MIPeJIOKEeHHE);

2) since — ¢ (mepen mMOOBIMH CIIOBAMH W CIIOBOCOYETAHHUSIMH,
YKa3bIBAIOIIUMH BPEMSi);

3) since — ¢ mex nop (dacto B coyetaHuu co cioBom then—since
then)

1. Since the power flow through an HVDC (high voltage DC) link is
directly controllable, HVDC links are sometimes used within a
grid to stabilize the grid against control problems with the AC
energy flow.

2. Since the unit of a potential is called a volt, potential itself is

called “voltage”.

The process has been used since its first announcement.

4. Leased circuits from common carriers are not preferred since
availability is not under control of the electric power transmission
organization.

w
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5.

Whether the circumstances have been changed since then is not
known.

VIII. IlepeBeaute cieayonue cjioBocoyeTaHusi ¢ npuyactuem Il B
(yHkuuM onpeneneHus Ha PyCCKUil A3bIK.

the fuels used to make that electricity

for a given amount of power transmitted

the percentage of energy lost

the Pacific Intertie located in the Western United States

IX. [lepeBenute ciaenyiouue mpeaio:keHusi, o0pamniasi BHUMaHue HA
UH(PUHUTHB B PA3JIMYHBIX PYHKLIMSAX.

1.

2.

It is necessary to transmit the electricity at high voltage to reduce
the percentage of energy lost.

Today transmission-level voltages are usually considered to be
110 kV and above.

Utilities add capacitor banks and other components throughout the
system to control reactive power flow for reduction of losses and
stabilization of system voltage.

It is often cheaper to import some portion of the variable load
than to generate it locally.

As a result, there is economic pressure to locate fuel-burning
power plants near the population centers that they serve.

. When electrical energy is required to be transmitted over very

long distances, it can be more economical to transmit using direct
current instead of alternating current.

Much analysis is done by transmission companies to determine
the maximum reliable capacity of each line.

X. IlepeBenute mnpeaoxeHHUsi Ha PYCCKUil S3BIK, oOpauas
BHUMAaHME Ha IIePeBO/ CTPAJATEIbHOIO0 32J10Ta.

1.

2.

3.

22

Long-distance transmission is typically done with overhead lines
at voltages of 110 to 765 kV.

At high AC voltages significant amounts of energy are lost due to
corona discharge and the capacitance between phases.
Transmission lines can also be used to carry data: this is called
power-line carrier, or PLC.



4. PLC signals can be easily received with a radio for the longwave

range.

5. Sometimes a stand-alone cable is used, which is commonly fixed

to the upper crossbar.

6. In that country transmission operations and market operations are
controlled by separate companies.

XI. BoioepuTe npaBuJIbHbBII MEePeBO.

1.

. Protection of

. Transmission

In remote areas a
common carrier may not
be available at all.

the
transmission line from
short circuits and other
faults is usually so
critical that...

and
distribution losses in the
USA were estimated at
7.2% in 1995 ...

a)

b)

b)

c)

B OTHAJICHHBIX paiioHax
KOMMEpYecKasi CETh CBS3M HE
MOJKET OBITh TOCTYITHA BCEM.

B ornaneHHBIX palioHax OOBIY-
Hasl CETh CBSI3M MOXKET OBITh
JTIOCTYIIHA HE BCEM.

B OTHAJICHHBIX paiioHax
KOMMeEpYecKasi CeThb CBS3M MO-
JKET OBITh HE IOCTYITHA COBCEM.
3amuTa JMHAA Tepenad OT Ko-
POTKOT'O 3aMbIKaHUS W JPYTHX
omMOOK OOBIYHO TaK KPUTUYHA,
4To0...

3amuTa JMHAA TIepefad OT Ko-
POTKOI'O 3aMbIKaHUS W JPYTHX
HEUCTIPAaBHOCTEH OOBIYHO Ha-
CTOJIBKO HEOOXOaMMa, 4To. ..
3ammTa JUHUH Tepenad OT KO-
POTKOI'O 3aMbIKaHUS W JPYTHX
HEMNOJaJ0K OOBIYHO Takas KpH-
THYECKAs, UToO. ..

B 1995 romy B CIIIA motepu
MpH TIepefaye U pacripocTpaHe-
HHMH cocTaBuiu 7.2% ...

B 1995 romy B CIIIA motepu
MpH TIepeAaye U pacrpocTpaHe-
HHMH OICHUBAIINCEL B 7.2% ...

B 1995 romy B CILA motepu
IIpU TIepeaade W pacipocTpaHe-
HHUH OBUIH OlleHeHbI Ha 7.2% ...
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XII. BpinosHuTeE NEpeBO/ BCEro TEKCTA.
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Long-distance transmission

Long-distance transmission of electricity is almost always more
expensive than the transportation of the fuels used to make that
electricity. As a result, there is economic pressure to locate fuel-
burning power plants near the population centers that they serve. The
obvious exceptions are hydroelectric turbines - high-pressure water-
filled pipes being more expensive than electric wires. The unvarying
portion of the electric demand is known as the "base load", and is
generally served best by facilities with low variable costs but high
fixed costs, like nuclear or large coal-fired power plants.

Losses

It is necessary to transmit the electricity at high voltage to reduce
the percentage of energy lost. For a given amount of power
transmitted, a higher voltage reduces the current and thus the resistive
losses in the conductor. Long-distance transmission is typically done
with overhead lines at voltages of 110 to 765 kV. However, at
extremely high voltages, more than 2 million volts between conductor
and ground, corona discharge losses are so large as to offset the
advantage of lower heating loss in the line conductors.

Transmission and distribution losses in the USA were estimated at
7.2% in 1995, and in the UK at 7.4% in 1998.

In an alternating current transmission line, the inductance and
capacitance of the line conductors can be significant. The currents
that flow in these components of transmission line impedance
constitute reactive power, which transmits no energy to the load.
Reactive current flow causes extra losses in the transmission circuit.
The fraction of total energy flow (power) which is resistive (as
opposed to reactive) power is the power factor. Utilities add capacitor
banks and other components throughout the system - such as phase-
shifting transformers, static VAr compensators, and flexible AC
transmission systems (FACTS) - to control reactive power flow for
reduction of losses and stabilization of system voltage.



HVDC

High voltage DC (HVDC) is used to transmit large amounts of
power over long distances or for interconnections between
asynchronous grids. When electrical energy is required to be
transmitted over very long distances, it can be more economical to
transmit using direct current instead of alternating current. For a long
transmission line, the value of the smaller losses, and reduced
construction cost of a DC line, can offset the additional cost of
converter stations at each end of the line. Also, at high AC voltages
significant amounts of energy are lost due to corona discharge, the
capacitance between phases or, in the case of buried cables, between
phases and the soil or water in which the cable is buried. Since the
power flow through an HVDC link is directly controllable, HVDC
links are sometimes used within a grid to stabilize the grid against
control problems with the AC energy flow. One prominent example
of such a transmission line is the Pacific Intertie located in the
Western United States.

Grid exit

At the substations, transformers are again used to step the voltage
down to a lower voltage for distribution to commercial and residential
users. This distribution is accomplished with a combination of sub-
transmission (33 kV to 115 kV, varying by country and customer
requirements) and distribution (3.3 to 25 kV). Finally, at the point of
use, the energy is transformed to low voltage (100 to 600 V, varying
by country and customer requirements).

Communications

Operators of long transmission lines require reliable
communications for control of the power grid and, often, associated
generation and distribution facilities. Fault-sensing protection relays
at each end of the line must communicate to monitor the flow of
power into and out of the protected line section. Protection of the
transmission line from short circuits and other faults is usually so
critical that common carrier telecommunication is insufficiently
reliable. In remote areas a common carrier may not be available at all.
Communication systems associated with a transmission project may
use:
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* Microwaves

» Power line carrier

» Optical fibres.

Rarely, and for short distances, a utility will use pilot-wires strung
along the transmission line path. Leased circuits from common
carriers are not preferred since availability is not under control of the
electric power transmission organization.

Transmission lines can also be used to carry data: this is called
power-line carrier, or PLC. PLC signals can be easily received with a
radio for the longwave range.

Sometimes there are also communications cables using the
transmission line structures. These are generally fibre optic cables.
They are often integrated in the ground (or earth) conductor.
Sometimes a stand-alone cable is used, which is commonly fixed to
the upper crossbar. On the EnBW system in Germany, the
communication cable can be suspended from the ground (earth)
conductor or strung as a stand-alone cable.

XI1l. CocTaBbTe NMMCHbMEHHYI0 AHHOTALMIO TEKCTA.
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Unit 5

I. Onpenenure 3HAYeHHE [AHHBIX CJOB M CJOBOCOYETAHWIA,
HCIOJIb3YSl AHIJI0-PYCCKUH CJI0BApPb.

monopoly wireless
commission onerous
agreement wholesale
to operate to beam
to elevate rectenna
cancer to be fed
correlation satellite
the proximity of chairman
to devise

Il. IlpoBepbTe N0  CJI0BAPH)  NPOM3HOIIEHHE  JAHHBIX
MHTEPHAIHOHAJIbHBIX CJIOB.

Leukaemia, monopoly, radiation, voluntary, natural, standard, theory,
problem, federal, regional, to demonstrate, business, operator,
electromagnetic.

I11.  Omnpegenure cmocod  cI10BOOOPa3OBaHMS  CJEAYIOIIMX
OTHOKOPEHHBIX CJIOB M MepeBeIuTe HX HA PYCCKHUIl A3bIK.

1. to demonstrate — demonstrative — demonstrable —

demonstration — demonstrator.

to establish — established — establishment.

3. to separate — separable — inseparable — inseparably — separate
— separately — separation.

4. to operate — to cooperate — operational — operative —
cooperative — operation — cooperation — operator.

5. to elevate — elevation — elevator.

N

V. Ilpoananu3upyiiTe 1 NepeBeANTe HA PYCCKMIi A3BIK CJIeIyIOLINe
CyllecTBHUTEJIbHbIe, 00pa30oBaHHbIe ¢ MOMOINBIO  CJeTYIOIIMX

cyppukcos.
-ment: agreement, establishment, management;

27



-hood: childhood, brotherhood, motherhood,;
-age:  breakage, package, voltage, storage;
-ity: authority, electricity, capacity, density.

V. Pacuiudpyiite ciaenyomme adopeBHaATYpPbI U NlepeBeIUTE HX.

the USA | Independent Transmission System Operator

AC Regional Transmission Organization
ISO high voltage direct current
RTO the Federal Energy Regulatory Commission

FACTS | Standard Market Design
MISO the United States of America

FERC alternating current

HVDC Midwest Independent Transmission System Operator
DNA flexible AC transmission systems

SMD power-line carrier

PLC deoxyribonucleic acid

VI. IlepeBenuTe ciieayionye TePMUHOJIOTHYECKHE CI0BOCOYCTAHMS,
cocrosilve W3 mnpuyactusi I M cymiecTBUTEJbHOr0, Ha PyCCKUil
A3BIK.

heating losses superconducting cable

alternating current controlling circuit
VII. IlepeBenute cJenyoume TePMHHOJIOTHYECKHE
CJIOBOCOYETAHHUS. ITomuure, 4710 B OecnpenJioKHOM

TEPMHUHOJOTUIECCKOM CJIOBOCOYECTAHUMU IJIABHBIM CJI0BOM HABJIACTCH
nmocjaeaHee, BCe CjI0Ba, CTodAlIMEe CJaeBa OT HEro, MUrparmt
BTOPOCTECNMCHHYIO PoJIb — POJIbL onpeaeJacHus. l'[epeBozl
6ecrlpe11.nomm)lx TEPMHUHOJOTUICCKUX CJIOBOCOYETAHUI Haxo
HA4YUHATH C INIAaBHOI'O CJIOBA.

solar power satellites

wireless power transmission

high load density areas

childhood leukaemia rates

wholesale electricity market operator
traction current converter plants
single phase traction power networks
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VIII.

IlepeBenuTte ciaenywuue NpeaIoKeHUs HA PYCCKUH SI3bIK,

o0Opaimasi BHUMaHUe Ha pa3jinyue B 3HavyeHuu cjos other, another,
the other.

1)

2)

3)

S

o

7.

other — gapyroit, npyrue (kakuwe-To, BOOOIIE); TPH
CaMOCTOSITETIbHOM YHOTpeOIeHHN UMeeT GOPMY MHOKECTBEHHOTO
yucia others;

another — gpyroii, eme oauH (Bcerma CTOMT TEpe
CYLIECTBUTEIbHBIM B €IMHCTBEHHOM YHCJIE);

the other — napyroii, apyrue, Bce ocTanbHBIE (BCE T€, KOTOpPBIC
OCTaJINCh); TIPH CaMOCTOSITEIFHOM YIOTpeOIeHnn uMmeeT (hopmy
MHOXeCTBEHHOTO 4rcia the others.

One may use other methods.

Another method was tried.

The other methods were not useful.

Some studies support this theory, and others do not.

Another form of wireless power transmission has been studied for
transmission of power from solar power satellites to the earth.

The current mainstream scientific view is that power lines are
unlikely to pose an increased risk of cancer or other somatic
diseases.

For the others the problem is more complicated.

IX. IlepeBenuTte ciaeqyomue NpeIJIOKeHUSA HA PYCCKHMIl S3BIK,
oOpaiasi BHHMaHHe HA pa3jinyue B 3HAYeHHH cJioBa that.

1)
2)
3)

4)

TOT, Ta, TO — ecid that crout mepen CylleCTBHTEIbHBIM B
€JMHCTBEHHOM YHCJIE; YKA3aTEIbHOE MECTOUMEHUE;

KOTOpBI — eciu that crouT mocie CyiecTBUTENBHOTO; BBOAUT
OIPEJEIUTENILHOE IIPUJATOUHOE IPEIOKEHUE;

TO, YT0 — eciau that croutr B Hauanse NpeIOKEHUS; BBOAUT
MIPUIATOYHOE TIOUIEXKAIIIEE;
yro — ecimu that crour mocine ckazyemoro; BBOAMT

JOMOJHUTCIIBHOC MMPUAATOYHOC IMPEAJIOKCHUC.

Regulatory Commission had issued a notice of proposed
rulemaking setting out a proposed Standard Market Design (SMD)
that would see the establishment of Regional Transmission
Organizations (RTOs).
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In that country transmission operations and market operations are
controlled by separate companies.

Some have claimed that electromagnetic radiation from power
lines elevates the risk of certain types of cancer.

The current mainstream scientific view is that power lines are
unlikely to pose an increased risk of cancer or other somatic
diseases.

. That these decisions can be critical has been demonstrated by

well-known scientists.

X. IlepeBenuTe cieayiue MNPeIJIOKEeHHSI HA PYCCKUH S3BIK,
o0Opalnasi BHUMaHHeE HA pa3jiu4iKe B 3HAYCHUH CJI0Ba present.

1) present — a) mpucyTcTByIOIIHiA; D) HacTOSAIIMIA, COBPEMEHHBIN;

C) UMECIOIITUIACS, TaHHBIH;

2) to be present — mpucyTCTBOBATH;
3) a present — mogapok, Mpe3eHT;
4) to pre’sent — mpeaCTaBIATh, 1aBaTh.

1.
2.
3.

4.

5.
6.

They were not present at the meeting.

The present situation is rather complicated.

In the present report we present the results of the simulation
model.

It is argued by some that living near high voltage power lines
presents a danger to animals and humans.

The project presented had many disadvantages.

What was your birthday present?

Xl. IlepeBenure ciaeaymomme cjJoBocoueTanusa ¢ npuyactuem Il B
(pyHkuuu onpenesneHust Ha PyCCKUil A3bIK.
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an unpopulated desert area
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XIl. IlpenjiokeHHBIH BapUAHT NEpPeBOAAa TPeTbell 4YacTH TEKCTa
cogepxuT omnOku. HaliiuTe NX U oTpeaKkTHPYHTe MepeBo.

Hidetsugu Yagi attempted
to devise a system for wireless
power transmission. Whilst he
managed to demonstrate a
proof  of  concept, the
engineering problems proved
to be more onerous than
conventional  systems.  His
work however, led to the
invention of the yagi antenna.

Another form of wireless
power transmission has been
studied for transmission of
power from solar power
satellites to the earth. A high
power array of microwave
transmitters ~ would  beam
power to a rectenna in an
unpopulated  desert  area.
Formidable engineering,
environmental, and economic
problems face any solar power
satellite project.

There is a potential for the
use of superconducting cable
transmission in order to supply
electricity to consumers, given
that the waste is halved using
this method. Such cables are
particularly suited to high load
density areas such as the
business district of large cities,
where purchase of a right of
way for cables would be very
costly.

Xumuyry Marn nomsitancs u3o-
Opectn cuctemy 1Sl OecripoBOJHOU
nepenaun dHeprun. OH cyMen mpoje-
MOHCTPUPOBATH J0Ka3aTeIbCTBO KOH-
UENIUU, HO TEXHHYCCKHE MPOOIIEMBI,
0Ka3ajoch, ObUIM OoJiee TPYIHBIMH,
4yeM OOBIYHBIC cHUCTeMbl. Ero pabora,
OJTHAKO, TIPUBENIa K M300pPETCHHUIO aH-
tennsl Marn.

Hpyras dopma OecrpoBOIHOMN TIie-
penavyd SHEpPruM ObUTa W3y4eHa JUIs
nepefaayn JSHEPruM  OT  COJTHEYHBIX
CIIyTHUKOB A0 3€MJIM. MOIIHBIA HcC-
TOYHHWK DJIEKTPOIMTAHUS MHKPOBOJI-
HOBBIX TEPEIATYNKOB TepenaBal Obl
JIEKTPOIHEPTUIO K AHTECHHE CO BCTPO-
EHHBIM BBINPSAMUTEIIEM B O€3JI0HON
obmactu mycteind. OrpomHas paspa-
00TKa, PKOJIOTMYECKHE, U SKOHOMUYE-
CKHE TIPOOJIEMBI CTAJIKUBAIOTCS C JIIO-
OBIM COJTHEUHBIM MPOEKTOM CITyTHHKA.

EcTh moTeHIuMan is HMCHojb30Ba-
HUS CYNEPHpPOBEACHUS KaOEIbHOM TIe-
penauu, 4ToObl MOCTABIATH JJIEKTPH-
YEeCTBO TOTPEOUTENAM, TIPU YCIOBHUH,
YTO OTXObl COKPAILIAIOTCS BIBOE, HC-
MoJNb3ysl 3TOT MeToJl. Takue Kabenu
OCOOCHHO IOAXOJAT BBICOKO JJIsi 00-
nacTedl MIOTHOCTH Tpy3a THMA JEJo-
BOTO paiioHa OOJBIIMX TOPOAOB, TIE
3aKylKa TpaBa MyTH JUis KaOenei
ObL1a OBI OYEHB IOPOTOCTOSIIIAS.
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I1. BolnoJiHUTE NEepeBoj BCEro TEKCTA.
Electricity market reform

Transmission is a natural monopoly and there are moves in many
countries to separately regulate transmission. In the USA the Federal
Energy Regulatory Commission had issued a notice of proposed
rulemaking setting out a proposed Standard Market Design (SMD)
that would see the establishment of Regional Transmission
Organizations (RTOs). The first RTO in North America is the
Midwest Independent Transmission System Operator (MISO).
MISQO's authority covers parts of the transmission grid in the United
States midwest and one province of Canada (through a coordination
agreement with Manitoba Hydro). MISO also operates the wholesale
power market in the United States portion of this area.

In July 2005, the new FERC chairman, Joseph Kelliher announced
the end of SMD efforts because "the rulemaking had been overtaken
by the voluntary formation of RTOs and 1SOs" according to FERC.

Spain was the first country to establish a Regional Transmission
Organization. In that country transmission operations and market
operations are controlled by separate companies. The transmission
system operator is Red Electrica de Espana (REE) and the wholesale
electricity market operator is Operador del Mercado Iberico de
Energia - Polo Espanol, S.A. (OMEL). Spain's transmission system is
interconnected with those of France, Portugal, and Morocco.

Health concerns

It is argued by some that living near high voltage power lines
presents a danger to animals and humans. Some have claimed that
electromagnetic radiation from power lines elevates the risk of certain
types of cancer. Some studies support this theory, and others do not.
Most studies of large populations fail to show a clear correlation
between cancer and the proximity of power lines, but a 2005 Oxford
University study did find a statistically significant elevation of
childhood leukaemia rates. Recent studies (2003) connect DNA-
breakage with low level AC magnetic fields.

The current mainstream scientific view is that power lines are
unlikely to pose an increased risk of cancer or other somatic diseases.



Alternate transmission methods

Hidetsugu Yagi attempted to devise a system for wireless power
transmission. Whilst he managed to demonstrate a proof of concept,
the engineering problems proved to be more onerous than
conventional systems. His work however, led to the invention of the
yagi antenna.

Another form of wireless power transmission has been studied for
transmission of power from solar power satellites to the earth. A high
power array of microwave transmitters would beam power to a
rectenna in an unpopulated desert area. Formidable engineering,
environmental, and economic problems face any solar power satellite
project.

There is a potential for the use of superconducting cable
transmission in order to supply electricity to consumers, given that
the waste is halved using this method. Such cables are particularly
suited to high load density areas such as the business district of large
cities, where purchase of a right of way for cables would be very
costly.

Special transmission grids for railways

In some countries where electric trains run on low frequency AC
(e.g. 16.7 Hz and 25 Hz) power there are separate single phase
traction power networks operated by the railways. These grids are fed
by separate generators in some power stations or by traction current
converter plants from the public three phase AC network. Sample
transmission voltages include:

e 25kV (United Kingdom)

e 25and 50 kV (South Africa)
e 66 and 132 kV (Switzerland)
e 110 kV (Germany, Austria).

XIV. CocTraBbTe NHCHLMEHHBIH pedepaTt TekcTa.
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Unit 6

I. Onpenenure 3HAYeHHE [JAHHBIX CJOB H CJIOBOCOYETAHWIA,
HCIOJIb3YS AHIJI0-PYCCKUM CJI0BAPb.

generator trailer-mounted
engine to disrupt

to mount to supplement
standby disaster areas

set rating
hand-portable substitute
hand-cart sewerage

to tow amusement rides
stationary traveling carnivals
available

Il. IlpoBepbTe N0  CJIOBAPH0  MNPOM3HOIIEHHE  JAHHBIX
HHTEPHANIMOHAIBHBIX CJIOB.

Combination, diesel, trailer, watt, hospital, context, carnival, model,
yacht, transfer, starter, automatic, service, site, propane.

11. Ilpoananu3upyiiTe U MepeBeIUTEe HA PYCCKUI A3BIK CJETYIONIHE
CylleCTBUTEJbHbIE M Hapeyus, o00pa3oBaHHbIe C NOMOLIHIO
ciaenyomux cygpukcos.

-or:  generator, regulator, connector, propellor;
-er:  starter, programmer, compiler, impeller;
-ly:  generally, permanently, temporarily, especially.

IV. Onpenesnte cnocod  cj0BO0OpPa30oBaHMs  CJEAYIOLIHMX
OTHOKOPCHHBIX CJIOB M NMEPEBEAUTE UX HA pyCCKI/Iﬁ A3bIK.

1. to combine—combined—combination.

2. to supply—supplied—supply—supplier—supplies.

3. to connect—connected—connection, to disconnect—
disconnected.

4. to install—installed—installation, to uninstall—uninstalled.
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V. [IpocMoTpHUTE TEKCT M HAWIUTE CIA0BA OJIM3KHE TO 3HAYEHUIO K
AaHHbIM. IlepeBeanrTe MX Ha PyCCKHH A3BIK.

to be bought to match
one to provide
reserve place

V1. IlepeBeaute ciaenywinue decrnpenioKHbIe TEPMHUHOJIOTHYECKHE
CJI0BOCOYETAHMSI, COCTOSIIME U3 CYLIeCTBHTEIbHOro, nmpuyactusi I
(repyHausi) ¥ CylIeCTBUTEJBHOI0, HA PYCCKHH A3BIK.

automatic starting system
alternating current power
traveling carnivals
power generating units

VII. IlepeBenute ciexaymomnue GecrnpenioKHbie TEPMUHOIOTHYECKHE
CJIOBOCOYETAHHUS, COCTOSIIIME M3 CYIIeCTBHTEJIBHBIX, HA PYCCKMIi
SI3BIK.

utility power

transfer switch

engine speed regulator

generator voltage regulator

utility power station
communication service installation
sewerage pumping station

standby power generator

VIII. TlepeBenute ciienymolue NpeAoKeHUS HA PYCCKHUH S3BIK,
o0pauiasi BHUMAaHHe HA Pa3Hble 3HAYEHHS CJ10BA as.

1) as — max kax, nockoavky (ecamm aS CTOMT B Hadaie
NPE/UTOKEHHUS);

2) as — «xak, 6 kauecmeée (ecnmum @S CTOMT B Tepen
CYIIECTBUTEIIbHBIM);

3) as — no mepe mozo kax (ecnu as UCIOJIL3YeTCs B MPEIUIOKCHUH,
CKa3zyeMocC KOTOpOTo BBIPA’KCHO IJ1arojiom, nepeaarommm
mmTensHoe neiicteue: to develop, to continue, to increase, etc).

1. Engine-generators produce alternating current power that is used
as a substitute for the power.
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. These include small, hand-portable units that can supply several

hundred watts of power, hand-cart mounted units, as pictured
above, that can supply several thousand watts.

The smaller units tend to use gasoline (petrol) as a fuel.

As cool gas enters the hot zone it begins to heat.

. As the world develops, new and more complicated devices are

produced.

IX. [lepeBenuTe ciaenyiouue npeaio:keHusi, 00pamiasi BHUMaHue HA
WH(UHATHB B Pa3JIHYHbIX PYHKIHIX.

1.

2.

The generator voltage (volts), frequency (Hz) and power (watts)
ratings are selected to suit the load that will be connected.
Standby power generating units often include an automatic
starting system and a transfer switch to disconnect the load from
the utility power source and connect it to the generator.

. Small and medium generators are especially popular in third world

countries to supplement grid power.

. Engine-generators are often used to supply electrical power in

places where utility power is not available and in situations where
power is needed only temporarily.

. An engine-generator is the combination of an electrical generator

and an engine mounted together to form a single piece of
equipment.

X. IlepeBenuTe TIpeAIOKeHHS HAa PYyCcCKHii s3bIK, oOpamias
BHUMAaHMe Ha NepeBoj CTPAJATeIbHOIr0 3a710ra.
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1.

2.

Small generators are sometimes used to supply power tools at
construction sites.

Trailer-mounted generators can be towed to disaster areas where
grid power has been temporarily disrupted.

Hospitals, communications service installations, sewerage
pumping stations and many other important facilities are
equipped with standby power generators.

. This combination is also called an engine-generator set or a

genset.

. Standby power generators are permanently installed and kept

ready to supply power to critical loads during temporary
interruptions of the utility power supply.



Standby power
generators are permanently
installed and kept ready to
supply power to critical
loads during temporary
interruptions of the utility
power supply. Hospitals,
communications service
installations, sewerage
pumping stations and many
other important facilities
are equipped with standby
power generators. Small
and medium generators are
especially popular in third
world countries to
supplement grid power,
which is often unreliable.
Trailer-mounted generators
can be towed to disaster
areas where grid power has
been temporarily disrupted.

XI. Ilpenio:keHHBIH BapHAHT MepPeBOA MOCJIENHEro ad3ama Tekcra
cogepxutT omnOku. Haliiute NX U oTpeaKkTHPYHTe MepeBo.

PezepBHbie reHepaTophl
SHEPTHUH ITOCTOSTHHO
YCTAaHABIMBAIOTCSI U COXPAHSIOTCS
TOTOBBIMHA TIOCTaBISATh BIACTH K
KPUTHYECKAM Tpy3aM B TeUeHHe

BPEMEHHBIX npepbIBaHUR
CEPBUCHOTO ANEKTPOIHUTAHUSL.
BospHuIIb, COOpPYKEHHS
oOcimy)KMBaHHSA  KOMMYHHKAIHH,

KaHaJIM3al¥sl HACOCHBIE CTaHIUHU M
MHOTO JIPYT'HX BaXKHBIX CPEICTB
o0cyXKUBaHUS 00opyToBaHbBI
pe3epBHBIMU reHepaTopaMu
sHepruu. MasneHpkue W CpelHue
TeHepaTopsl 0COOEHHO MOILYJISPHBI
B CTpaHax TPEThEr0 MHUpA, YTOOBI
JI00aBUTh MOIIb CETKH, KOTOpas
ABJSIETCS.  4YacTO  HEHaJeKHOM.
YcTaHOBIEHHBIE Tpeitnepom
TeHEPaTOpPbl MOTYT OYKCHPOBATHCS
K oOjacTsM OelcTBUs, II€ BJIACTh
CETKH ObUIa BPEMEHHO pa3pyLICHa.

XIl. BoinoiHuTE NepeBod BCEro TeKCTa.

Engine-generator

An engine-generator is the combination of an electrical generator
and an engine mounted together to form a single piece of equipment.
This combination is also called an engine-generator set or a genset. In
many contexts, the engine is taken for granted and the combined unit

is simply called a generator.

In addition to the engine and generator, engine-generators
generally include a fuel tank, an engine speed regulator and a
generator voltage regulator. Many units are equipped with a battery
and electric starter. Standby power generating units often include an
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automatic starting system and a transfer switch to disconnect the load
from the utility power source and connect it to the generator.

Engine-generators produce alternating current power that is used
as a substitute for the power that might otherwise be purchased from
a utility power station. The generator voltage (volts), frequency (Hz)
and power (watts) ratings are selected to suit the load that will be
connected. Both single-phase and three-phase models are available.

Engine-generators are available in a wide range of power ratings.
These include small, hand-portable units that can supply several
hundred watts of power, hand-cart mounted units that can supply
several thousand watts and stationary or trailer-mounted units that can
supply over a million watts. The smaller units tend to use gasoline
(petrol) as a fuel, and the larger ones have various fuel types,
including diesel, natural gas and propane (liquid or gas).

Engine-generators are often used to supply electrical power in
places where utility power is not available and in situations where
power is needed only temporarily. Small generators are sometimes
used to supply power tools at construction sites. Trailer-mounted
generators supply power for lighting, amusement rides etc. for
traveling carnivals.

Standby power generators are permanently installed and kept
ready to supply power to critical loads during temporary interruptions
of the utility power supply. Hospitals, communications service
installations, sewerage pumping stations and many other important
facilities are equipped with standby power generators. Small and
medium generators are especially popular in third world countries to
supplement grid power, which is often unreliable. Trailer-mounted
generators can be towed to disaster areas where grid power has been
temporarily disrupted.

XIIl. CocTaBbTe NUCHMEHHYI0O AHHOTALMIO TEKCTA.
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Unit 7

I. Onpenenure 3HAYeHHE [JAHHBIX CJOB H CJIOBOCOYETAHWIA,
HCIOJIb3YS AHIJI0-PYCCKUM CJI0BAPb.

turbine to scale up
steam pressure-proof
to replace to turn out

to reciprocate lifetime
multiple capacity
reversible to punch
nozzle casing

to apply to occur
supersonic failure

blade to bypass
curved to break apart
to mount gear [gia]

to whip spectacularly
stationary to engage

to expand robust
exhaust to run up

seal to be offset

1. IlepeBeauTe ciaenywiume OecHpenIo:KHbIE TEPMHUHOJIOTHYECKHE
CJI0BOCOYETAHMSI Ha pycckuil si3pIK. I[loMHUTE, YTO TJIaBHBIM
CJIOBOM B TAKHX CJIOBOCOYETAHUSAX SIBJIsIeTCS MOC/IeHee, Bee CJI0Ba,
CTOsIIME cJeBa OT Hero MIpalT poJb omnpereineHus. I[lepesox
OecnpelyIoKHBIX  TEPMHHOJIOTMYECKHX  CJOBOCOYETAHUNA  HAA0
HAYMHATH € IJIABHOTO c1oBa. Hanpumep:

1. Weight ratio

!
Yero? «— koaddurpent
l
MAacchbl

ITeperoa: k03 PHIIMEHT MACCHI.
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2. Reciprocating piston steam engine

KakoH? «— JBUTATEND
KaKoW? <— mapoBoi

!

C MIOPUIHEM BO3BPATHO-MIOCTYIIATCIIBHOT'O X044

HepeBon: Hap0130171 JABUT'aTCIIb C MmopurHeM BO3BpAaTHO-
MOCTYNATCIIBHOI'O X0A4a.

linkage mechanism

heat engine

exhaust end

maintenance requirements

main steam stop valves

steam turbine shaft

precision manufacture

expensive and precise reduction gears
purchase cost

©CoNIO~WNE

I11. Onpeneante yacth peun. [lepeBequTe HEMOYKH OJHOKOPEHHBIX
CJIOB HA PYCCKHIl A3BIK.

1. to heat — heater — heating — heated — superheated.

2. place —to place — to replace.

3. rotate — rotor — rotary — rotational.

4. improve — improvable — improvement — improved.

5. efficient — inefficient — efficiency — efficacy — effective —
effectively.

6. generate — generation — generative — generator.

7. press — pressure — pressure-proof — pressing — pressurize.

8. expand — expansion — expansive.

9. direct — to direct — to redirect — direction — directional — directive

— directly.
10. succession — successive — SUCCESSOT.
11. optimum — optimize — optimization.
12. require — required — requiring — requirement.
13. catastrophe — catastrophic — catastrophically.
14. precise — precisely — precision.
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15. reduce — reduced — reducible — reduction.
16. control — to control — controllable — controlled — uncontrolled.

IV. 3amonnute Ttadaumy. IIpuBeauTe pycckue 3IKBUBATEHTHI
JAAHHBIX CJIOB.

WNutepnammonans- | Anrmuiickoe cioBo, ko- | [IceBmomnTepHanuo-

HBbIC CJIOBO/CJIOBa, | TOPOE IIMpe MO O0BhEMYy | HaJlbHBIC  CJIOBA -
MOJHOCTBIO  COB- | 3HAYEHWI, 4eM CXOAHOE | CJIOBa, CXOAHBIE IO
najaromme o | mo popme pycckoe cioBo | popme, HO UMEHOIIHC
3HAYCHUIO (mampumep: conductor - | coBeprileHHO WHOE
B AHIVIMHUCKOM U | NIPOBOJHMK, AWPWKEDP, a | 3HAUCHHE B aAHIJIUM-
PYCCKOM  SI3bIKax | HE TOJBKO KOHIYKTOP; | CKOM U PYCCKOM SI3bl-
(manpumep: control - ynpansite, a He | Kax, (Hanpumep: data -
laboratory’ centre) | ToJbKO KOHTPOJUPOBATh) | JaHHBIE, a HE JaTa;
principal - ocHoBHOI, a
He NPUHIUIHAIBHBIN)

=
(=Y

. . 1.
2. 2. 2.

Energy, mechanism, thermal, generator, stage, process, stationary,
atmospheric, centrifuge, vibration, design, problem, corrosion,
system, critical, equivalent, control, extreme, variation, dynamo,
operate.

V. Hajligute B TeKCTe W 3aNHUIIATe NPUMEPHI YNOTpedIeHUs
NpWIAraTeJibHbIX B CPABHHUTEJIbHOW W NPEBOCXOAHON CTemeHsix
cpaBHeHusi. [lepeBennTe Ha pycckuii A3bIk. OObACHHTE pa3HbIE
cmoco0bl  o0pa3soBaHusi  cTemeHeil  cpaBHeHusi. OOpa3syiite
HepocTamue (pOpPMBbI.

CpaBHUTENbHAS | IIpeBocxognas
ITomoxxurenpHas CHHTETHYECKHN CIIOCO0
+er The +... est
1.
2.
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CpaBHUTeNbHAS | [IpeBocxomHas

AHanutnyeckuii cnocoo

ITomoxxurenpHas
More +... The most +...

Less +... The least +...

=

VI. Yka:xkute 3HaYeHHs] MPUCTABOK B HU:KENPUBEIEHHBIX CJIOBaX.
Onpeaennre, K KAaKOil YacTH pe4yd OTHOCATCH JAAHHbIe CJIOBA,
nepeBeANTe HX HA PYCCKUH SI3BIK.

Replace, supersonic, redirect, imbalance, superheated, uneven,
disengaged, uncontrolled, overspeed.

VII. PacuiudpyiiTe 1aHHbIe COKPALIEHHS.

PSI —
KW —
RPM —
R/min —
Hz -

VIII. IlepeBeaute Ha PYCCKUI SI3BIK CI0BOCOYETAHHS C MPHYACTHEM
B (YHKIUM ONpeaeeHus COOTBETCTBYyMOUIed (OpMOH PyccKoro
NMpUYACTHS.

pressured steam

curved blades

generating capacity
superheated steam
uncontrolled acceleration

IX. IlepeBenquTe HA pycckuii sI3BIK CJeAylolIue ONpeneJauTeabHbIe
NpUYACTHbIe O000POTHI ¢ MOMOIILIO COOTBETCTBYIOIIEH opMoii
PYCCKOr0  NpPUYACTHA  MJIH  ONpeldeIeHHOr0  NPUIATOYHOIO
npenyio:xkenusi. Hanmpumep:

Phenomena occurring during the reaction...
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We can use the method suggested by Spark

engine invented by Thomas Newcomen and greatly improved by
James Watt

blades mounted on a robot

steam exhausted through a nozzle into the air

force experienced by the blade

any water entering the blades

X. Haiigute B TeKkcTe M TepeBeIuTe HA PYCCKMiIl SI3BIK 4YeThbIpe
npelioxKeHusi, rae mnpuyactue | BpimogHsier  QyHKUHIO
oocrositesibeTBa. [lomuute, uro mpuyactue | B 310l yHKIMHU
NepeBOAUTCH COOTBeTCTBYIOLIEH (GopMOii pPycCKOro Aeenpuyactus.

Hanpumep:

An acid gives rise to a salt and water reacting with a base
Kwncnora pacnagacTcs Ha COJIb U BOAY, pearupyst C OCHOBAHUCM

XI. Hailinute B TekcTe NPeAJOKeHHS € 00CTOATEJNbCTBEHHBIM
NPUYACTHBIM 000POTOM, MpeINIeCTBYIIIHM co3oM When wu
nepeBefAnTe UX HA PYCCKHUil si3bIK. [IoMHMTe, YTO TaKHe NPUYACTHBIE
000pOTBI MOTYT IEPEBOAUTLCS:

— JeelmpHYacTHBIM 00OpPOTOM ¢ COOTBeTCTBYIOHIel ¢opmoii
Aeenpu4acTus;

— OTIJIAr0JIbHBIM CYIIECTBUTEIBHBIM C MPEAJIOTOM npu;

— 00CTOATENbCTBEHHBIM NMPUAATOYHBIM MPeIJI0KEeHUEM.

Hanpumep:
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XIl. Haiigute Bo 2-M a03ame TeKCTa MPeEIJIOKEHHE ¢ HE3ABHCHMbIM
NPUYACTHBIM 000POTOM W NepeBeANTe ero Ha pycckuil si3bIk. (B
JAHHOM CJy4Yae He3aBHCHMBbIil NPUYACTHBIN 000pOT NepeBOAMTCS
CaMOCTOSITEJIbHBIM MPEIJI0OKEHHEM C COI030M npuuem).

XIll. B 4-m a03ame BbIIeJHTe NPENJIOKEHHE € TePYHAHAIbHBIM
000poTOM, M TepeBeINTE ero Ha pycckuil s3bIK. ['epyHauaabHbIN
000pOT MmepeBeaNTe MPUAATOUYHBIM MPeENIOKEHHEM C COI030M UIMO C
NMpeaecTBYIOIINM eMy MeCTOUMEHUEM 0.

XIV. IToaHOCTBIO TIepeBeANTE TEKCT HA pycckmii sa3bIk. [lepeBon 4-
ro ad3ana BHINOJHUTH MUCHMEHHO.

Steam Turbine

1) A steam turbine extracts the energy of pressurized superheated
steam as mechanical movement.

It has completely replaced the reciprocating piston steam engine
(invented by Thomas Newcomen and greatly improved by James
Watt) primarily because of its greater thermal efficiency and higher
power to weight ratio. Also, because the turbine generates rotary
motion, it is particularly suited to be used to drive an electrical
generator - it doesn't require a linkage mechanism to convert
reciprocating to rotary motion. The steam turbine is a form of heat
engine that derives much of its improvement in thermodynamic
efficiency through the use of multiple stages in the expansion of the
steam (as opposed to the one stage in the Watt engine), which results
in a closer approach to the ideal reversible process.

Principle of operation

2)  In asteam turbine nozzles apply pressurized supersonic steam to a
set of curved blades mounted on a rotor. Each blade whips the steam
back in the opposite direction, simultaneously allowing the steam to
expand a little. A stationary blade then redirects the steam towards
the next set of blades toward the exhaust end with the gap between
acting a nozzle. The process repeats in successive stages until the
steam is exhausted at nearly atmospheric pressure. The moving
blades are mounted radially on the rotor, while the stationary blades
are mounted to the case of the turbine. Turbines always consist of a
number of stages, with each stage being carefully optimised for the
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pressure and volume of steam that it contacts. Because high pressure
(several hundred psi) steam exhausted through a nozzle into the air
travels so fast, the turbine, in order for it to be efficient, must rotate
very fast. This requires that the rotor and its blades be well-balanced
to protect it against vibrations, and creates difficulties with the seals
around the rotor. The centrifugal force experienced by the blade is so
strong that it must be carefully designed and made out of the
strongest available materials to prevent it from failing
catastrophically.

History and present

3)  The modem steam turbine was invented by an Irishman, Charles
A. Parsons, in 1884 whose first model was connected to a dynamo
that generated 7.5 KW of electricity. His patent was licensed and the
turbine scaled up shortly after by an American, George
Westinghouse. A number of other variations of turbines have been
developed that work effectively with steam. The de Laval turbine
(invented by Gustaf de Laval) accelerated the steam to full speed
before running it against a turbine blade. This was good, because the
turbine is simpler, less expensive and does not need to be pressure-
proof. It can operate with any pressure of steam. It is also, however,
considerably less efficient. The Parsons turbine also turned out to be
relatively easy to scale up. Within Parson's lifetime the generating
capacity of a unit was scaled up by about 10,000 times.

4)  Problems with turbines are now rare and maintenance
requirements are relatively small. Any imbalance of the rotor can lead
to vibration, which in extreme cases can lead to a blade letting go and
punching straight through the casing. If water gets into the steam and
is blasted onto the bladesrapid erosion of the blades can occur,
possibly leading to imbalance and failure. When warming up a steam
turbine for use the main steam stop valves before the boiler have a
bypass line to allow superheated steam to slowly bypass the valve and
proceed to heat up the lines in the system along with the steam
turbine. Also a turning gear is engaged when there is no steam to the
turbine to slowly rotate the turbine to ensure even heating to prevent
uneven expansion. When first rotating the turbine by steam the
turning gear is disengaged and the astern blades are normally used
since they are more robust and not as critical. When a steam turbine
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such as a turbo-generator is operating, any water entering the blades
will likely result in the destruction of the thrust bearing for the steam
turbine shaft. The control of a turbine with a governor is essential, as
turbines need to be run up slowly, to prevent damage. Uncontrolled
acceleration of the turbine rotor can lead to an overspeed trip, which
causes the nozzle valves that control the flow of steam to the turbine
to close. If this fails then the turbine may continue accelerating until it
breaks apart, often spectacularly. Turbines are expensive to make,
requiring precision manufacture and special quality materials. A
steam turbine is only efficient when operating in the thousands of
RPM range while most of the work it does rotates in the hundreds of
RPM meaning that expensive and precise reduction gears must be
used. This purchase cost is offset by much lower fuel and
maintenance requirements and the small size of a turbine when
compared to a reciprocating engine having an equivalent power.

XVI. CocTraBbTe NUCHMEHHBII pedpepaT TeKcTa.
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Unit 8

I. Onpenenure 3HAYeHHE [JAHHBIX CJOB H CJIOBOCOYETAHWIA,
HCIOJIb3YS AHIJI0-PYCCKUM CJI0BAPb.

facility containment
reject dome

to employ reciprocating engine
cogeneration substantial
mover to reclaim
fossil to suck
peaker intake
overall aquatic

base load

amount

landfill

backup

outage

digester

cooling tower

chimney

hyperbolic

Il. IlpoBepbTe N0  CJIOBAPK)  MNPOM3HOIIEHHE  JAHHBIX
HHTEPHANIMOHAIBHBIX CJIOB.

Accurately, conversion, chemical, term, station, machine, magnetic,
conductor, type, thermal, transform, mechanical, classify, operate,
boiler, cycle, critical, atmosphere.

I11. Ilpoananu3upyiiTe W mNepeBeIuTe CcjeaylolIHe CJ0Ba ¢
cypduxcom —ly.

Commonly, accurately, chiefly, typically, relatively, usually,
frequently, actually, costly, significantly
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IV. O6pa3syiite orcyrcrByomue 4vactu peun. IlepeBeaure
OHOKOPEHHbIE CJ10BA HA PYCCKHUH A3BIK.

CymectButensHoe | ['maron IIpunararensHoe
convert

power

rotate
conduct
combine
solve
cool
reinforce
employ
discharge

© X0 No o1 AW N =

-
©

-
=

heat

V. IlepeBenure cieaymomme OecnpeaioKHble TEPMUHOJIOIHYECKHE
CJI10BOCOYCTAHMNS, cocTosIme u3 CYIIeCTBUTEJIbHBIX u
NpuiIaraTejbHbIX, HA PYCCKUi A3bIK.

energy center low cost solution

power plant opportunity fuels
commonwealth English water treatment plant
steam power plant concrete containment dome
cogeneration power plant heat engine

steam turbine generator heat exchanger

base load power plant water body

internal combustion piston engine water intake

power outage water temperature

combustion turbine

V1. IlepeBeaute ciaenywinue 0ecHpenIoKHbIE TEPMHUHOJIOTHYECKHE
CJIOBOCOYETAHUSI, B COCTAaB KOTOPbLIX BXoauT mnpuuyactue |l Ha
PYCCKUH SI3BIK.

fossil fueled power plants
natural gas fired plant
combined heat-and-power plant
combined cycle plant
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VIl. IlepeBennte nanHbIe cja0BOcoYeTaHus ¢ nmpuyactuem | u Il B
POJIH JIEBOT0 OTIpe/ieJieHHsl HA PYCCKMii SI3BIK.

the most commonly used term
rotating machine

isolated communities
reinforced domes

reclaimed water

increased temperature

falling water
VIII. IlepeBenute caexyonue OecnpenJioKHbIE
TEPMHHOJIOTHYECKHUE CJ10BOCOYETAHHS, cocTosiue u3

CYIIECTBUTEC/IbHBIX, HA pyCCKHﬁ A3BIK.

the energy source harnessed to turn the generator
the type of prime mover installed
a gas turbine fired by natural gas

IX. IlepeBenute TpeNTOKeHHMS HAa PYCCKHH #A3BIK, oOpamiasi
BHHUMAaHHUE HA MePEBOJ CTPAAATEIbHOTO 3271014,

1. “Power plant” is used to refer to the engine in ships, aircraft and
other large vehicles.

2. In thermal power station mechanical power is produced by a heat
engine...

3. Not all thermal energy can be transformed to mechanical power.

4. If reject heat employed as useful heat for industrial processes or
district heating, the power plant is referred to as a cogeneration
power plant.

5. Thermal power plants are classified by the type of fuel and the

prime mover is tolled.

Older natural gas fired plant must be started and stopped slowly.

7. Reciprocating engines are usually fuelled by diesel oil, heavy oil,
natural gas and landfill gas plants.

8. The water is taken in heated by the heat exchanger, and
discharged back into the water body.

9. Some people worry about organisms killed when they are sucked
into the water intake.

o
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X.

IlepeBequte mpemIokKeHHsT Ha PYCCKHIl $3bIK, oOpamas

BHUMaHHE HA MEPEBO/J repyH/Ius.

XI.

1.

50

1. A generator is a rotating machine that converts mechanical energy
into electrical energy by creating relative motion between a
magnetic field and a conductor.

2. Microturbines and reciprocating engines are low cost solutions for
using opportunity fuels.

3. This type of cooling saves a substantial amount of fresh water
from being used to cool the plant.

Bri0epuTe npaBu/IbLHBIA BAPDHAHT NEePeBOA.

Hospitals and other a) locniutanu u apyrue KpUTHYECKHE
critical facilities also use COOPY)KEHHSI TaK)KE HCIOJb3YIOT HX
them to provide backup TSt obecricueHus pe3epBHOIA
power in case of a power SIICKTPOIHEPTHU TIPH TPEKPAIICHUH
outage. MIOAAYU NIEKTPOIHEPTUU.
b) BonpHuuel ®  Apyrue  BaKHBIC
YUPEXKICHUS TaKKe HMCHONIB3YIOT HX
TS obecrieueHus pe3epBHOI
ANEKTPOIHEPTHU B ciydae
HapyIICHHs SHEProoOecTIeYeHHSI.
C) BonbHUIIBI W ApyrHe peliarolme
OPEANPHUITHS TAKKE UCIIONIB3YIOT UX
JUIst  obecriedeHust  TyOnupyromien

3IIEKTPOIHEPIUH B cliydae
HapylIeHus oJa4u
3JIEKTPOIHEPTHH.

. Whenever possible, a) Korma 5T0 BO3MOXHO, 3JEKTpH-
electric companies prefer YecKMe KOMIIAHHU TIPEAMOYNTAIOT
to use cooking water MOJIB30BATHCH OXJIAXKIAIOIIEH BOIOM
from the ocean or a U3 OKeaHa, OJM3KOro o3epa WM
nearby lake or river. PeKH.

b) Korma 6v1 5T0 He GBIIO BO3MOXKHO,
IEKTPUUCCKHUE KOMITaHHH
[PEIIMOYUTAIOT UCIIOJIB30BaTh

OXJIXACHHYI0O BOJXy W3 OKEaHa,
COCEIHETO 03epa WJIH PEKH.



C) Bceskuit pas, korma 3TO BO3MOXKHO,
AIIEKTPUIECKUE KOMITaHUH
MPENMOYUTAIOT HCTIOJIb30BaTh
OXJIAXJIAIONIYI0 BOJY W3 OKEaHa,
COCEIHET0 03epa MU PEeKH.

3. However, it can cause a) HecmoTps Ha 3TO, 3TO MOXKET
the temperature of the CIIYXHTh TPHIMHON 3HAYUTEIHHOTO
water to rise MOBBIIIECHUS TEMIIEPATYPBL.
significantly. b) Omnako 3T0 MOXeT  BBI3BIBATH

3HAYUTENBEHOC MOBBINICHHE
TEMIIepPaTypHl.

c) Tem He MeHee, 3TO MOXKET 3a-
CTaBIISTh TEMIIEPATyPy BOJIBI
3HAYUTENBEHO MOBBIIATHCS.

XIIl. BelnosHuTeE NEPeBO/I BCEro TEKCTA.
Power station

A power station or power plant is a facility for the generation of
electric power. 'Power plant' is also used to refer to the engine in
ships, aircraft and other large vehicles. Some prefer to use the term
"energy center" because it more accurately describes what the plants
do, which is the conversion of other forms of energy, like chemical
energy, into electrical energy. However, "power plant” remains the
most commonly used term in American English, while "power
station" is the most common term in Commonwealth English.

At the center of nearly all power stations is a generator, a rotating
machine that converts mechanical energy into electrical energy by
creating relative motion between a magnetic field and a conductor.
The energy source harnessed to turn the generator varies widely. It
depends chiefly on what fuels are easily available and the types of
technology that the power company has access to.

In thermal power stations, mechanical power is produced by a heat
engine, which transforms thermal energy, often from combustion of a
fuel, into rotational energy. Most thermal power plants produce
steam, and these are sometimes called steam power plants. Not all
thermal energy can be transformed to mechanical power, according to
the second law of thermodynamics. Therefore, thermal power plants
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also produce low-temperature heat. If no use is found for the heat, it
is lost to the environment. If reject heat is employed as useful heat,
for industrial processes or district heating, the power plant is referred
to as a cogeneration power plant or CHP (combined heat-and-power)
plant.

Thermal power plants are classified by the type of fuel and the
type of prime mover installed. Nuclear power plants use a nuclear
reactor's heat to operate a steam turbine generator. Fossil fueled
power plants may also use a steam turbine generator. Natural gas
fired plants may use a combustion turbine, known as a 'peaker’, which
provides rapid startup for peak loads, although older ones typically
use steam turbine generators and must be started and stopped slowly.
Combined cycle plants have a gas turbine fired by natural gas, with a
steam boiler and steam turbine which use the exhaust gas from the
gas turbine to produce electricity. This greatly increases the overall
efficiency of the plant, and most new baseload power plants are
combined cycle plants fired by natural gas. A relatively small amount
of electric power is produced by internal combustion piston engines,
also called reciprocating engines. These are usually fuelled by diesel
oil, heavy oil, natural gas and landfill gas plants.

Reciprocating engines are used to provide power for isolated
communities and are frequently used for small cogeneration plants.
Hospitals and other critical facilities also use them to provide backup
power in case of a power outage. Microturbines and reciprocating
engines are low cost solutions for using opportunity fuels, such as
landfill gas, digester gas from water treatment plants and waste gas
from oil production.

Cooling towers are huge hyperbolic chimney-like structures that
release the waste heat to the atmosphere. The very large cooling
towers at nuclear power plants are often mistaken for the reactors,
which are actually contained in thick, reinforced concrete
containment domes that are typically much smaller. Cooling towers
may be employed at any type of thermal power station, but large
towers are found at either nuclear or fossil fueled stations.
Geothermal, biomass and waste to energy plants tend to use smaller
cooling towers. Whenever possible, electric companies prefer to use
cooling water from the ocean or a nearby lake or river. The water is
taken in, heated by the heat exchanger, and discharged back into the



water body. This type of cooling is less costly and more efficient, and
it also saves a substantial amount of fresh water from being used to
cool the plant provided wet cooling towers are being used. However,
it can cause the temperature of the water to rise significantly.
Although a small percentage of plants use reclaimed water, some
people worry about the organisms killed when they are sucked into
the water intake and the effects of the increased water temperature on
the aquatic environment.

Other power stations use the energy from wave or tidal motion,
wind, sunlight or the energy of falling water, hydroelectricity.

XI1l. CocTaBbTe NMCHMEHHYI0 AHHOTAIMIO TEKCTA.,
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Unit 9

. Onpenenurte 3Ha4eHHe JAHHBIX CJIOB, HCHOJB3YS AHIJIO-PYCCKUM

CJIOBapb.
nuclear release, n
range n, v greenhouse
installation particulate
fission stockpiling
fissile disastrous
subcritical maintenance
moderator to decommission
to sustain to impose
feasibility controversial
to transmute to cease
to decay dispute n, v
inherently to claim
proliferation disposal
fusion leakage

obstacle

Il. IlpoBepbTe mO  cjI0BapI0  MPOM3HONIEHHE  JAHHBIX
HHTEPHALMOHAJBHBIX M IICEBJOMHTEPHALMOHAJIBHBIX  CJIOB.
IIpuBeauTe UX pycckue 3KBUBAJIEHTHI.

Constant, construction, reactor, commercial, isotope, uranium,
plutonium, thermal, moderator, prototype, theoretical, demonstration,
cycle, radioactive, emission, design, advocate, opponent, adequate.

I1l. Onpemenure Kk Kakol 4YAaCTH PpeYH OTHOCATCS JTaHHbIE
O0/THOKOPEHHbIE CJIOBA, epPeBeAUTe UX HA PYCCKUH SI3bIK.

nucleus — nuclei — nucleate — nuclear.

construct — construction — constructional — constructor.
operate — operation — operational — operative — operator.
fissile — fission — fissionable.

moderate — moderation — moderator.

inherence — inherent — inherently.

ocouakrwpE
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7. sustain — sustained — sustaining — sustainable.

8. proliferate — proliferation — prolific — prolificacy.

9. fusible — fusibility — fusion.

10.maintain — maintained — maintenance.

11.controversy — controvert — controversial — controversialist.
12.significance — significant — signification — significative — signify.
13.compete — competition — competitive — competitor.

14.leak — leaking — leakage — leaky.

IV. TIlpoananu3upyiiTe uW mnepeBeIuTe HA PYCCKHH  SI3BIK
npuiaraTejibHblie, O00pa3oBaHHbIE C TMOMOIIBI0  CJEIYIOIIMX

cy(pduxcos:

-al: experimental, commercial, operational, thermal, subcritical,
theoretical, minimal, technical, controversial, essential;

-able: sustainable, considerable;

-ent:  independent, different;

-ous: dangerous, disastrous, numerous.

V. IHonoepure IKBHBAJICHTHI nepesojaa CJIeAYIOINX
CJIOBOCOYETaHMI1 €O CJIOBOM COSt:

1. fuel costs a) (haKTHYECKHUE 3aTPATHI

2. capital cost b) 3aTpaThl Ha TeXHUYIECKOE 0OCITY)KHBAHHE

3. finance costs C) OPHEHTHUPOBOYHASI CTOUMOCTD

4. maintenance costs  d) kanuTanbHas CTOUMOCTB

5. running costs €) pacxo/ibl Ha TOITHBO

6. actual costs f) monHbIe U3AEPIKKU

7. allowable costs Q) aBapuiiHbIC 3aTPATHI

8. estimated cost h) punarcoBBIE pacxoas!

9. commercial costs 1) IOITyCTHMBIE U3ICPIKKU

10.accident cost J) TekyIme pacxo bl

VI. IlepeBenute ciaeayroumme TEPMHHOJIOTHYECKHE CI0BOCOYECTAHUS
HA PYCCKHIl A3BIK.

heat source graphite-moderated reactor
base load stations heavy water-moderated reactor
boiling water reactors longer-lived radioisotopes
fission power reactor faster-decaying materials
chain reactor nuclear proliferation concerns
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laboratory demonstration construction period
construction cost safety systems
feasibility studies long-term storage
light water reactor

VIl. TlepeBenute mnpemioKeHUsT HAa PYCCKHiHl #A3BIK, oO0pamas
BHHMaHHe Ha oOmpejaejeHUs, BbIpaskeHHble mnpuyactuem | u
npuyactuem I1.

1. A NPP is a thermal power station in which the heat source is one
or more nuclear reactors generating nuclear power.

2. Nuclear power plants are classified according to the type of
reactor used.

3. Nuclear fusion offers the possibility of the release of very large
amounts of energy with a minimal production of radioactive waste
and improved safety.

4. There remain some obstacles to the generation of commercial

electric power using nuclear fusion.

The quantity of waste produced is small.

6. The numerous safety systems required significantly increase
running costs.

7. Disposal of spent fuel and other nuclear waste is an advantage of
nuclear power.

o

VIIl. TIlepeBenute cjeayioumue MNpeII0KeHUsT €O CJIOBAMU-
3aMeCTHTeJIMM Ha pycckuil s3bIK. IlomMHuUTE, 4YTO CJI0BO-
3amecrutesnb  that  (those)  3amensier  pamnee  crosiiee
CyIIeCTBUTEJIbHOE W MePeBOAUTCH TeM CylIeCTBUTEIbHBIM, KOTOpOe
OHO 3aMelIaeT, WJIN ONMyCKAaeTCs:

The atomic weight of oxygen is greater than that of carbon. —
ATOMHBIH Bec Bogopoaa 0oJibiie (aTOMHOIO Beca) yriepo/ia.

CJI0BO-3aMeCTHTE/Ib paHee CTOSIIIEr0 CYIIEeCTBUTEJNLHOro this
(these) mepeBoauTCSI JMYHBIM MECTOMMEHHEM B HMEHUTEIbHOM HJIH
KOCBEHHOM Majiexe:

This phenomenon is also of great interest; this involves the increase
of... - 310 sABIIEHME Tarxke MMpeaACTaBIIACT OOJIBIIION HUHTCPEC; C HUM
CBs3aHO YBCJIHNYCHUC...
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. Some installations have several independent units, and these may

use different classes of reactors.

Nuclear waste is small in quantity compared to that generated by
competing technologies.

The electron temperature is much greater than that of the gas as a
whole.

Suppose that the total volume of the gas is k times that of the
molecule.

. There are two methods of measuring the conductivity of

semiconductors. The first of these, which is used more commonly,
has a number of advantages.

. Two other very suitable temperatures are always generally

available, those of melting ice and of boiling water.

IX. TlepeBenure mpemIoKeHHsT HA PYcCKHii $3bIK, oOpamas
BHUMAHHE HA TEPeBOJ CTPAAATENHHOr0 3a/I0ra. YKasKuTe BpeMs
rJ1aroJioB B CTPA/aTeILHOM 3aJI0Te.

1.

2.

Electricity was generated to the first time by a nuclear reactor on
December 20, 1951.

... ho prototype had been proposed or built to generate electric
power by this means, although some laboratory demonstrations
had been conducted.

Because most fast reactors have historically been used for
plutonium production, they are associated with nuclear
proliferation concerns.

More than twenty prototype fast reactors have been built all over
the world.

Almost all the advantages and disadvantages are disputed in
some degree by the advocates for and against nuclear power.

X. IlepeBenure mpeaoxeHHUsT Ha PYCCKHil S3BIK, oOpamas
BHMMaHHUE HA 3HAYeHHe MOAAJBHBIX IJIaroJ0B.

1.
2.

3.

Boiling water reactors can come down to half power at night.
Some of the plant-types below in the future may have passively
safe features.

Fission power reactors may be further divided into three classes.
Fast reactors have the advantages that their fuel cycle can use all
of the uranium in natural form.

Future designs may be small and modular.
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Xl

6. Consequences of an accident might be disastrous.
7. The environment cannot be adequately protected from the risk of
future leakages from long-term storage.

. OnpenenuTe cHHTaAKCHYeCKy0 (pyHKIMIO npuyacTus claiming B

npeamnocieIHeM H  mocjegHeM mnpemioxkeHusix. Kak  Oyaer
OTJIMYATHCS €ro nepeBo/l B pa3iu4HbIX QPyHKIUAX?

XI1l. BbINoOJHUTE MOJHBbII MHMCbMEHHBIH TMepeBOa BCero TeKCTa Ha
PYCCKUH SI3BIK.
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Nuclear power plant

A nuclear power plant (NPP) is a thermal power station in which
the heat source is one or more nuclear reactors generating nuclear
power.

Nuclear power plants are base load stations, which work best
when the power output is constant (although boiling water reactors
can come down to half power at night). Their units range in power
from about 40 MWe to almost 2000 MWe, typical of new units under
construction in 2005 being in the range 600-1200 MWe.

As of 2005 there are 441 nuclear power reactors in operation
around the world, which produce about one-sixth of the world’s
electric power.

History

Electricity was generated for the first time by a nuclear reactor on
December 20, 1951 at the EBR-1 experimental station. On June 27,
1954, the world’s first nuclear power plant that generated electricity
for the commercial use was officially connected to the Soviet power
grid at Obninsk, Kaluga Oblast, Russia. The Shippingport Reactor
(Pennsylvania) was the first commercial nuclear generator to become
operational in the United States — the construction cost was $72.5
million.

Nuclear power plants are classified according to the type of
reactor used. However some installations have several independent
units, and these may use different classes of reactor. In addition, some
of the plant-types below in the future may have passively safe
features.

Fission power reactors generate heat by nuclear fission of fissile
isotopes of uranium and plutonium.



They may be further divided into three classes:

e Thermal reactors use a neutron moderator to slow or moderate the
rate of production of fast neutrons by fission, to increase the
probability that they will produce another fission and thus sustain
the chain reaction.

e [ast reactors sustain the chain reaction without needing a neutron
moderator.

e Subcritical reactors use an outside source of neutrons rather than a
chain reaction to produce fission. As of 2004 this was a theoretical
concept, and no prototype had been proposed or built to generate
electric power by this means, although some laboratory
demonstrations and several feasibility studies had been conducted.

Thermal reactors are divided into:
Light water reactors (LWR)
Graphite-moderated reactors
Heavy water-moderated reactors

Although some of the earliest nuclear power reactors were fast
reactors, they have not as a class achieved the success of thermal
reactors.

Fast reactors have the advantages that their fuel cycle can use all
of the uranium in natural uranium, and also transmute the longer-
lived radioisotopes in their waste to faster-decaying materials. For
these reasons they are inherently more sustainable as an energy
source than thermal reactors. Because most fast reactors have
historically been used for plutonium production, they are associated
with nuclear proliferation concerns.

More than twenty prototype fast reactors have been built in the
USA, UK, Russia, France, Germany, Japan and India, and as of 2004
one was under construction in China.

Nuclear fusion offers the possibility of the release of very large
amounts of energy with a minimal production of radioactive waste
and improved safety. However, there remain considerable scientific,
technical and economic obstacles to the generation of commercial
electric power using nuclear fusion. It is therefore an active area of
research.

Advantages of NPP’s are:
e Essentially no greenhouse gas emissions
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e Do not produce air pollutants such as carbon monoxide, sulfur
dioxide, mercury, nitrogen oxides or particulates

The quantity of waste produced is small

Small number of accidents

Low fuel costs

Large fuel reserves

Ease of transport and stockpiling of fuel

Future designs may be small and modular

Disadvantages are:

e Nuclear waste produced is dangerous for thousands of years
Consequences of an accident might be disastrous

Risk of nuclear proliferation associated with some designs

High capital costs

In the past long construction periods, imposing large finance costs
and delaying return on investment

High maintenance costs

High cost of decommissioning plants

e Current designs are all large-scale

Nuclear power is highly controversial, enough so that the building
of new nuclear power stations has ceased in Europe (except Finland).
Almost all the advantages and disadvantages are disputed in some
degree by the advocates for and against nuclear power.

The cost benefits of nuclear power are also in dispute. It is
generally agreed that the capital costs of nuclear power are high and
the cost of the necessary fuel is low compared to other fuel sources.
Proponents claim that nuclear power has low running costs,
opponents claim that the numerous safety systems required
significantly increase running costs.

Disposal of spent fuel and other nuclear waste is claimed by some
as an advantage of nuclear power, claiming that the waste is small in
quantity compared to that generated by competing technologies, and
the cost of disposal small compared to the value of the power
produced. Others list it as a disadvantage, claiming that the
environment cannot be adequately protected from the risk of future
leakages from long-term storage.

XIII. CocTtaBbTe nucbMEHHBIH pedepaT TeKkcTAa.
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Unit 10

I. Onpenenure 3Ha4eHHe JAHHBIX CJIOB, HCHOJIL3YSl AHIJIO-PYCCKUM

CJ10Bapb.

to reclaim
feedstock
to harness
residue
disposal
ash
landfill

to recover
anaerobic
digestion
incineration
robust

1. IIpouTnTe

to pelletise
refuse, n
to enhance
flue

to emerge
obligation
reliance

to handle
to yield

to frustrate
stringent

H nmepeBeauTe ciaeaymimue nmceBao-

HHTEPHALMOHAJIbHbIE CJIOBA U CJI0Ba ¢ 0ojiee HIUPOKUM 00BbEMOM
3HAYeHUH, 4YeM CXOJHble MO (opme pycckue cjaoBa. Buidepure
NPaBWIBHBIH 0TBET WJIM OTBETHI U3 PsAa 3HAYEHHUI] cipaBa

original
construction
technique
dramatically
realize
emission
control
scale

capital

HCXOJIHBIH, IEpBOHAYAIIbHBIN, OPUTMHATIBHBIM
CTPOUTENHCTBO, KOHCTPYKIIUS

TEXHUKA, TEXHUUYECKUE MPUEMBI, METOJI, CTIOCO0
JIpaMaTHIeCKH, PE3KO

MIOHMMATh, OCYILIECTBIISTh, PEATU30BBIBATH (IPOJABATH)
BBIJICJICHHE, PACTIPOCTPAHEHUE, IMICCHS
KOHTPOJTb, YIIPaBJICHUE, PETYIUPOBAHNE

IIKana, ypoBeHb, MACIITA0

KanuTalbHBIN, TJIaBHBIN

I11. a) O6pa3yiiTe cylecTBUTeAbHbIE OT IJ1aroJiOB M MepeBeIuTe UX

-ion to construct, to pollute, to digest, to extract, to incinerate, to
separate, to regulate, to combust, to generate, to opt
-ation  to consider, to prepare
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b)

-ment  to treat, to develop, to require, to environ, to manage
-iety  tovary
-al to dispose

O0pa3syiiTe npuiiaratejibHble 0T CyLIeCTBUTEIbHBIX H IJ1aroJioB,

nepeBeAnTe UX.

-al origin, biology, residue, clinic, industry, environment, tradition
-ible to combust

-able practice

-ant  to signify, import

-ent  to differ

-ive  to complete, effect

-ful  care

V. IlepeBeanTe HEeNOYKH OHOKOPEHHBIX CJI0B.

V.

1. Apply — application — applicant — appliance — applicable —applied.
Construct — construction — constructional — constructor —
constructive.

Residue — residual — residuary.

Digest — digestion — digestible — digestive.

Incinerate — incineration — incinerator — incinerated.

Derive — derivation — derivable — derivative.

Combust — combustion — combustibility — combustible.

Emit — emission — emissive.

. Signify — significance — significant — significative.

10 Compete — competition — competitor — competitive.
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CJIOBOCOYETAHMSI HA PYCCKHUIl A3BIK, 00paliasg BHUMAaHHE HA NepeBoa
CJIOB B (DYHKUMU OIpe/eSIeHusl.
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waste material feedstock waste input

treatment processes flue gas treatment technologies
air pollution control systems emission requirements

landfill site health impact

incineration technology waste delivery

refuse derived fuel plant gate fee

electricity output waste management options
district heating systems waste management methods



VI. Pacuiudpyiite caenyiomue coxpauenus. I[IpuBeaure pycckuii
KBUBAJIEHT

Efw
RDF
UK
MW
NSCA

VIl. IlepeBeauTe ciieayomue cja0BOcOYeTaHusi ¢ npuyactuem |l B
(yHKIMH onpe/ieJieHHs] HA PYCCKHIi A3BIK.

a specially licensed landfill site
the steam produced

mixed municipal wastes
improved use

significant capital costs involved
the required level of finance

an integrated approach

VIIIl. TlepeBenute ciienymioliue NpeAoKeHUS HA PYCCKHUIH S3BIK,
o0pamas BHMMaHHe Ha IepPeBOJ CKa3yeMOro B CTPaJaTeibHOM
3aJjore.

1. A number of different techniques have already been developed
for recovering EfW.

2. Over the last ten years the emissions from EfW plants have been
dramatically reduced.

3. The old generation of incineration plants have all been closed or
upgraded.

4. Careful contract preparation will be needed for all types of waste
treatment.

5. EfW is highly regulated.

IX. TlepeBenute TIpeATOKeHMS HAa PYCCKUH $3bIK, oOpamas
BHMMaHHEe Ha IepeBOJ MOJANbHBIX TIJIarojaoB, Ha (opmy
uHpUHUTHBA.

1. The ash that is left can also be made good use of.
2. The heat may also be utilised in district heating systems.
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X.

3. RDEF is turning the combustible portion of waste into a fuel which

can be stored and transported or directly used on the site.

EfW plants can produce between six and 40 MW of electricity.

. Opponents of EfW worry that long-term contracts for waste
delivery could frustrate future plans to cut waste or improve
recycling.

6. No one technology can be the answer in all cases.

o ks

IlepeBenute mpeniokeHHMe Ha PYCCKMI f3BIK, oOpamas

BHUMAaHHUE HA IEPEBOJ repyHaus.

Xl

1. These plants are capable of reducing the volume of waste by as
much as 90 percent.

2. The most common form of EfW is using incineration technology.

3. This involves burning residual waste (typically after separation
for recycling and composting) in furnaces.

4. Other processes pelletise waste inputs for burning in a refuse
derived fuel plant.

5. There pas been a significant level of interest in developing new
plants.

. BbINOJHHUTE MOJHBIA NMHUCbMEHHBIH MmEepeBoa BCEro TEKCTa Ha

PYCCKUH SI3BIK.
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Energy from waste

The term ‘energy from waste’ (EfW) covers a wide variety of
combustion processes that reclaim energy from a waste material
feedstock. It specifically refers to treatment processes that harness the
calorific value in waste to generate electricity of heat — our energy.
The process also serves to reduce the volume and weight of the
original waste, leaving only a residue that requires disposal.

These plants are capable of reducing the volume of waste by as
much as 90 percent and the weight by 75 percent. The ash that is left
can also be made good use of in construction recycling applications,
while the residues from the air pollution control systems require
further treatment or disposal in a specially licensed landfill site.

A number of different techniques have already been developed for
recovering EfW, including combustion gasification, pyrolysis and
biological processes, such as anaerobic digestion and the extraction of



landfill gases, although the most common form of EfW is using
incineration technology. This involves burning residual waste
(typically after separation for recycling and composting in furnaces
and includes a boiler and generator system to provide an electricity
output from the steam produced. The heat may also be utilised in
district heating systems. The technology itself is very robust and is
able to process mixed municipal wastes and other waste streams,
including clinical and industrial wastes. Other processes pelletise
waste inputs for burning in a refuse derived fuel (RDF) plant. The
Government has defined RDF as ‘turning the combustible portion of
waste, such as paper and plastics, into a fuel which can be stored and
transported, or directly used on site to produce heat and or power.’

A key development of EfW has been through the evolution of
environmental technology and regulation. Over the last ten years the
emission from EfW plants have been dramatically reduced through
enhanced regulation and improved use of flue gas treatment
technologies. The older generation of incineration plants have all
been closed or upgraded to meet the 1996 emissions requirements.

Presently the UK has 18 EfW plants, two of which are RDF
plants, but there has been a significant level of interest in developing
new plants that will utilise both the traditional technologies
(incineration) and the ‘emerging’ technologies (pyrolysis,
gasification), primarily to help the UK meet its obligation to reduce
its reliance on landfill.

EfW plants that handle between 90,000 and 60,000 tonnes of
waste per year can produce between six and 40MW of electricity.
There is currently enough capacity to produce 203MW of power from
UK EfW facilities which process a total of almost three million
tonnes of municipal solid waste per year.

But EfW won’t necessarily yield instant results for the plant
operators. Because of the significant capital costs involved, contracts
to receive waste at these sites are often for 20 years in order to realize
the required level of finance and to retain competitive gate fees.
Economies of scale are an important consideration in EfW projects
and a larger plant can usually offer a lower gate fee per tonne to
customers.

Opponents of EfW worry that long-term contracts for waste
delivery could frustrate future plans to cut waste or improve
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recycling. Careful contract preparation will be needed for all types of
waste treatment in the future and EfW is no different in this respect.

Another area of concern regarding EfW is its emissions and their
impact on people and the environment. Recent studies from the
National Society for Clean Air, the Environment Agency and a
Government report on the health impacts of all waste management
show that EfW poses no greater risk than any other option. EfW is
highly regulated and can be operated with low emissions. Whilst
there is no such thing as a ‘no risk option’ for waste management, the
controls that are in place are both stringent and effective. Emissions
of dioxins, specifically, has been an area of concern.

In integrated approach involving a variety of waste management
options will often form the best practicable environment option.

No one technology can be the answer in all cases. Often a mix of
waste management methods will be needed to achieve the best
results.

I. CocTaBbTe NUCbMEHHYIO AaHHOTAIMIO TEKCTA.



PART Il

Supplementary texts for reading and translating

Generating an Electric Current

The first method used in producing an electric current was chemical
in nature. Credit for its discovery is given to an Italian physician named
Aloisio Galvani One day while engaged in dissecting a frog, Galvani
noticed the leg muscles contract whenever a nearby electric machine was
in operation. Further investigation showed the same twitching effect to
be obtained by simply connecting the nerve and muscle of the leg to
dissimilar metals. But no such result was obtained if only one metal was
used or if non-conductors were employed. There were obviously two
possible sources of the phenomenon. Hither the current was set up at the
junction of the two metals or it was a property of the animal tissues.
Galvani favoured the latter view and in 1791 announced his discovery,
attributing the current to what he called "animal electricity”. The
scientist is known to become so prejudiced in favour of his animal
magnetism theory that it was quite impossible for him to view
objectively later evidence which definitely contradicted it and finally
caused it to be discarded.

Another Italian, Alessandro Volta, a professor of physics in the
University of Pavia, established the true source of the electric current. He
demonstrated that it could be produced by the action of dissimilar metals
without the presence of animal tissue of any sort.

In the course of his experiments in 1800 he developed the first
electric battery, a device known as a voltaic pile. Although he tried a
number of different materials he found that the best results were obtained
when he used silver and zink as the two metals. The pile consisted of a
series of small discs of these and of cardboard, the latter having been
soaked in a salt solution. Then he piled the discs up one on another in the
order silver, zink, cardboard, and so forth, ending with zinc. By
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connecting wires to the top and bottom discs he was able to get
continuous electric currents which were of substantial size.

All the essentials of a modern electric cell or battery were presented
in the voltaic pile. Developments since (hat time have been largely
directed toward making cells more convenient to use and toward
eliminating various undesirable chemical reactions.

IIpumeyanus:

credit for its discovery is given - 4ecTh ero OTKPBITHS MPUHAIICIKUAT
twitching effect - s ekt coxparerus Mpimg

animal tissues - >xuBasi TKaHb

Faraday's Discoveries

Michael Faraday, who was born in 1791 and died in 1867, gathered
together and set in order all the work of the scientists who had worked on
electrical problems before him.

In 1823 he discovered how to make an electrical motor. In 1831 he
built the first generator, then called it dynamo. The modern car has both
a starting motor and a generator. The starting motor draws electric
current from the car battery to start the powerful gasoline engine. The
generator is driven by the gasoline engine to recharge the battery and to
furnish electrical power for all the electrical conveniences in the car.

Faraday's experiments of August 29, 1831, gave us the principle of
the electric transformer, without which the later discoveries of that
fateful year could have little real practical application. For to convey the
electric current over long distances, say to supply a town, or feed an
electric railway, it is necessary to generate it at a very high voltage, or
force. By means of transformers based on Faraday's induction coil
discovery, it is simple for a current direct from a power-station of say
132.000 volts to be stepped down for the electric train to 600 volts and
for household use to 240 volts. The procedure is quite simple. The
current is fed into the transformer across the primary, or input coil,
which corresponds to Faraday's right-hand coil on his induction ring. The
resultant induced current is taken from the secondary, of output coil,
which corresponds to Faraday's left-hand coil. If this secondary coil has
more windings of wire than the primary coil, the voltage will be stepped
down.
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So the two related discoveries of 1831 provided not only the means of
making electricity easily and cheaply, on as large a scale as required,
without any cumbersome batteries, but also the way of using it in a safe
and practical way.

In 1833 Faraday discovered the effects of passing an electric current
through certain solutions, he called this effects the laws of electrolysis.
This has made possible the refinement of metals, silver and gold plating,
and the manufacture of many chemical products.

Electromagnetic Machines

Before Faraday's discoveries the only usable source of electricity was
the galvanic battery, and it made possible some practical applications,
including the electric light and the electric telegraph. But the practical
supply of electricity on a large scale was only possible by the
development of electromagnetic machines, generators and transformers.
For the use of electricity to produce mechanical power where it is
wanted, another electromagnetic machine — the electric motor — still
remains the most effective method.

What made all this possible? It needed not only the discovery and
understanding of the basic laws (by Faraday), but also the discovery of
materials with suitable properties. It is really very fortunate, that high
magnetic fields can be sustained in a material as cheap as iron. Without
iron, the whole economics of electromagnetic machines and of electrical-
power applications would be quite different.

The electromagnetic machine is still developing in other respects.
Using iron, it is cheap to produce the magnetic field, but an important
limitation is imposed by saturation. This limit can be overcome by using
superconductors at very low temperatures to carry very high currents and
produce much stronger magnetic fields — without using iron. This
development opens up a new field for machine designs and applications,
and it offers a different set of limits from those of the copper-iron
machine. Nevertheless, the copper-iron machine is so simple and reliable
that it is likely to continue for a very longtime as the main method of
producing mechanical power.

For many applications, the dominant factors are not efficiency and
power/weight ratio but convenience and cleanliness, and with electricity
one is really buying convenience rather than power. It seems likely that
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the main advances in domestic applications will be by developments of
control and programming to give even greater convenience, a good
present example being the automatic washing machine. The electric
motor is a superb machine to provide power, and its applications must
expand for that reason alone.

[Ipumeuanue:
power/weight ratio - MOIIHOCTE Ha eIMHHUITY Beca (IBUTATEIS)
a voltaic pile - BombToB cTONG (TansBaHMUeCKast 6aTapes)

The Development of Electric Motor

As early as 1822 Michael Faraday outlined the way in which an
electric motor could work: by placing a coil, or armature, between the
poles of an electromagnet; when a current is made to flow through the
coil the electromagnetic force causes it to rotate.

In 1823 Faraday discovered how to make an electrical motor. In 1831
he built the first generator, then called it dynamo. The modern car has
both a starting motor and a generator. The starting motor draws electric
current from the car battery to start the powerful gasoline engine. The
generator is driven by the gasoline engine to recharge the battery and to
furnish electrical power for all the electrical conveniences in the car.

The Russian physicist, Jacobi built several electric motors during the
middle decades of the XIX-th century. Jacobi even succeeded in running
a small, battery-powered electric boat on the Neva river in St
Petersburg. All of them, however, came to the conclusion that the
electric motor was a rather uneconomical machine so long as galvanic
batteries were the only source of electricity. It did not occur to them that
motors and generators could be made interchangeable.

In 1888, Professor Galileo Ferraris in Turin and Nikola Tesla in
America invented, independently and without knowing of each other's
work, the induction motor. This machine, a most important but little
recognized technical achievement, provides no less than two-thirds of all
the motive power for the factories of the world, and much of modern
industry could not do without it. Known under the name of "squirrel-
cage " — because it resembles the wire cage in which squirrels used to
be kept—it has two circular rings made of copper or aluminium joined
by a few dozen parallel bars of the same material, thus forming a
cylindrical cage.

70



Although the induction motor has been improved a great deal and its
power increased many times ever since its invention, there has never
been any change of the underlying principle. One of its drawbacks was
that its speed was constant and unchangeable. Some years later a two-
speed induction motor was developed. The speed change was achieved.

Fossil Fuels

Coal, Oil and Gas are called "fossil fuels" because they have been
formed from the fossilized remains of prehistoric plants and animals. '

They provide around 66% of the world's electrical power, and 95% of
the world's total energy demands (including heating, transport, electricity
generation and other uses).

Coal is crushed to a fine dust and burnt Qil and gas can be burnt
directly Coal provides around 28% of our energy, and oil provides 40%.

Natural gas provides around 20% of the world's consumption of
energy, and as well as being burnt in power stations, is used by many
people to heat their homes. It is easy to transport along pipes, and gas
power stations produce comparatively little pollution.

Other fossil fuels are being investigated, such as bituminous sands
and oil shale.

The difficulty is that they need expensive processing before we can
use them.

The steam that has passed through the power station's turbines has to
be cooled, to condense it back into water before it can be pumped round
again. This is what happens in the huge "cooling towers" seen at power
stations.

Some power stations are built on the coast, so they can use sea water
to cool the steam instead. However, this warms the sea and can affect the
environment, although the fish seem to like it.

Advantages of fossil fuels are:

1. Very large amounts of electricity can be generated in one place
using coal, fairly cheaply. 2.Transporting oil and gas to the power
stations is easy.3.Gas-fired power stations are very efficient. 4. A fossil-
fuelled power station can be built almost anywhere, so long as you can
get large quantities of fuel to it.

Disadvantages of fossil fuels are:
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1. Basically, the main drawback of fossil fuels is pollution. Burning
any fossil fuel produces carbon dioxide, which contributes to the
"greenhouse effect”, warming the Earth. 2. Burning coal produces more
carbon dioxide than burning oil or gas it also produces sulphur dioxide, a
gas that contributes to acid rain. We can reduce this before releasing the
waste gases into the atmosphere. 3.Mining coal can be difficult and
dangerous. Strip mining destroys large areas of the landscape. 4.Coal-
fired power stations need huge amounts of fuel, which means train-loads
of coal almost constantly. In order to cope with changing demands for
power, the station needs reserves. This means covering a large area of
countryside next to the power station with piles of coal.

Fossil fuels are not a renewable energy resource. Once we've burned
them all, there isn't any more, and our consumption of fossil fuels has
nearly doubled every 20 years since 1900. This is a particular problem
for oil, because we also use it to make plastics and many other products.

Hydrogen and Future Energy Sources

Fossil fuels were formed before and during the time of the dinosaurs -
when plants and animals died. Their decomposed remains gradually
changed over the years to form coal, oil and natural gas. Fossil fuels took
millions of years to make. We are using up the fuels formed more than
65 million years ago. They can't be renewed; they can't be made again.
We can save fossil fuels by conserving and finding ways to harness
energy from seemingly "endless sources," like the sun and the wind.

We can't use fossil fuels forever as they are a non-renewable and
finite resource. Some people suggest that we should start using
hydrogen.

Hydrogen is a colorless, odorless gas that accounts for 75 percent of
the entire universe's mass. Hydrogen is found on Earth only in
combination with other elements such as oxygen, carbon and nitrogen.
To use hydrogen, it must be separated from these other elements.

Today, hydrogen is used primarily in ammonia manufacturing,
petroleum refining and synthesis of methanol. It's also used in some
space program as fuel for the space shuttles, and in fuel cells that provide
heat, electricity and drinking water for astronauts. Fuel cells are devices
that directly convert hydrogen into electricity. In the future, hydrogen
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could be used to fuel vehicles and aircraft, and provide power for our
homes and offices.

Hydrogen can be made from molecules called hydrocarbons by
applying heat a process known as "reforming" hydrogen. This process
makes hydrogen from natural gas. An electrical current can also be used
to separate water into its components of oxygen and hydrogen in a
process called electrolysis. Some algae and bacteria, using sunlight as
their energy source, give off hydrogen under certain conditions.

Hydrogen as a fuel is high in energy, yet a machine that burns pure
hydrogen produces almost zero pollution.

Fuel cells are a promising technology for use as a source of heat and
electricity in buildings, and as an electrical power source for vehicles.

Auto companies are working on building cars and trucks that use fuel
cells. In a fuel cell vehicle, an electrochemical device converts hydrogen
(stored on board) and oxygen from the air into electricity, to drive an
electric motor and power the vehicle.

Although these applications would ideally run off pure hydrogen, in
the near term they are likely to be fueled with natural gas, methanol or
even gasoline. Reforming these fuels to create hydrogen will allow the
use of much of our current energy infrastructure - gas stations, natural
gas pipelines, etc. - while fuel cells are phased in.

In the future, hydrogen could also join electricity as an important
energy carrier. An energy carrier stores, moves and delivers energy in a
usable form to consumers.

Wind Energy

Wind can be used to do work. The kinetic energy of the wind can be
changed into other forms of energy, either mechanical energy or
electrical energy. This is one form of work. Farmers have been using
wind energy for many years to pump water from wells using windmills.
The Babylonians and Chinese were using wind power to pump water for
irrigating crops 4,000 years ago, and sailing boats were around long
before that. Wind power was used in the Middle Ages, in Europe, to
grind corn, which is where the term "windmill" comes from. In Holland,
windmills have been used for centuries to pump water from low-lying
areas.
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Today, the wind is also used to make electricity. The Sun heats our
atmosphere unevenly, so some patches become warmer than others.
These warm patches of air rise, other air blows in to replace them - and
we feel a wind blowing. We can use the energy in the wind by building a
tall tower, with a large propeller on the top. The wind blows the
propeller round, which turns a generator to produce electricity. We tend
to build many of these towers together, to make a “wind farm” and
produce more electricity. The mote towers, the more wind, and the larger
the propellers, the more electricity we can make.

In order for a wind turbine to work efficiently, wind speeds usually
must be above 12 to 14 miles per hour. Wind has to be this speed to turn
the turbines fast enough to generate electricity. The turbines usually
produce about 50 to 300 kilowatts of electricity each. The best places for
wind farms are in coastal areas, at the tops of rounded hills, open plains
and gaps in mountains - places where the wind is strong and reliable.
Wind is blowing in many places all over the earth. The only problem
with wind is that it is not windy all the time. To be worthwhile, you need
an average wind speed of around 25 km/h.

Isolated places such as farms may have their own wind generators. In
California, several "wind farms" supply electricity to homes around Los
Angeles. Most wind farms in the UK are in Cornwall and Wales.

Geothermal Energy

Geothermal Energy has been around for as long as the Earth has
existed. The centre of the Earth is around 6000 degrees Celsius - hot
enough to melt rock. Even a few kilometers down, the temperature can
be over 250 degrees Celsius. In general, the temperature rises one degree
Celsius for every 36 meters you go down. In volcanic areas, molten rock
can be very close to the surface. Geothermal energy has been used for
thousands of years in some countries for cooking and heating. The name
"geothermal” comes from two Greek words: "geo" means "Earth” and
"thermal" means "heat".

Today, people use the geothermal heated hot water in swimming
pools and in health spas. Or, the hot water from below the ground can
warm buildings for growing plants, like in a green house. In San
Bernardino, in Southern California, hot water from below ground is used
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to heat buildings during the winter. The hot water runs through miles of
insulated pipes to dozens of public buildings which are heated this way.

Hot water or steam from below ground can also be used to make
electricity in a geothermal power plant. A geothermal power plant is like
in a regular power plant except that no fuel is burned to heat water into
steam. The steam or hot water in a geothermal power plant is heated by
the earth. It goes into a special turbine. The turbine blades spin and the
shaft from the turbine is connected to a generator to make electricity.
The steam then gets cooled off in a cooling tower.

Geothermal energy does not produce any pollution, and does not
contribute to the greenhouse effect. But the big problem is that there are
not many places where you can build a geothermal power station and
you need hot rocks of a suitable type, at a depth where we can drill down
to them. The type of rock above is also important, it must be of a type
that we can easily drill through.

The first geothermal power station was built at Landrello, in Italy,
and the second was at Wairekei in New Zealand. Others are in Iceland,
Japan, the Philippines and the United States.

Hydro Power

When it rains in hills and mountains, the water becomes streams and
rivers that run down to the ocean. The moving or falling water can be
used to do work. Energy is the ability to do work. So moving water can
be used to make electricity. Hydro means water. Hydro-electric means
making electricity from water power.

For hundreds of years, moving water was used to turn wooden wheels
that were attached to grinding wheels to grind (or mill) flour or corn.
These were called grist mills or water mills. The first use of water to
generate electricity was in 1882 on the Fox river, in the USA, which
produced enough power to light two paper mills and a house.

Today, moving water can also be used to make electricity.
Hydroelectric power uses the kinetic energy of moving water to make
electricity. Dams can be built to stop the flow of a river. Water behind a
dam often forms a reservoir. Dams are also built across larger rivers but
no reservoir is made. The river is simply sent through a hydroelectric
power plant.
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The water behind the dam flows through the intake and into a pipe
called a penstock. The water pushes against blades in a turbine, causing
them to turn. The turbine spins a generator to produce electricity. The
electricity can then travel over long distance electric lines to your home,
to your school, to factories and businesses.

Nowadays there are many hydro-electric power stations, providing
around 20% of the world's electricity. Hydro is one of the largest
producers of electricity in the United States. Water power supplies about
10 percent of the entire electricity that we use. In states with high
mountains and lots of rivers, even more electricity is made by hydro
power. In California, for example, about 15 percent of all the electricity
comes from hydroelectric. The state of Washington leads the nation in
hydroelectricity. About 87 percent of the electricity made in Washington
state is produced by hydroelectric facilities. Some of that electricity is
exported from the state and used in other states.

Solar Energy

We have always used the energy of the sun as far back as humans
have existed on this planet. As far back as 5,000 years ago, people
"worshipped" the sun. Ra, the sun-god, who was considered the first king
of Egypt. In Mesopotamia, the sun-god Shamash was a major deity and
was equated with justice. In Greece there were two sun deities, Apollo
and Helios. The influence of the sun also appears in other religions -
Roman religion, the Druids of England, the Aztecs of Mexico, the Incas
of Peru and many Native American tribes.

We know today, that the sun is simply our nearest star. Without it,
life would not exist on our planet. We use the sun's energy every day in
many different ways. When we hang laundry outside to dry in the sun,
we are using the sun's heat to do work - drying our clothes. Plants use the
sun's light to make food. Animals eat plants for food. Decaying plants
hundreds of millions of years ago produced the coal, oil and natural gas
that we use today. So, fossil fuels is actually sunlight stored millions and
millions of years ago.

Indirectly, the sun or other stars are responsible for all our energy.
Even nuclear energy comes from a star because the uranium atoms used
in nuclear energy were created in the fury of a nova - a star exploding.
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Solar energy can also be used to make electricity. Solar cells convert
sunlight directly into electricity. They are made of semiconducting
materials similar to those used in computer chips. When sunlight is
absorbed by these materials, the solar energy knocks electrons loose
from their atoms, allowing the electrons to flow through the material to
produce electricity. This process of converting light (photons) to
electricity (voltage) is called the photovoltaic effect. In a sunny climate,
you can get enough power to run a 100W light bulb from just one square
meter of solar panel.

Solar cells provide the energy to run satellites that orbit the Earth.
These give us satellite TV, telephones, navigation, weather forecasting,
the Internet and all manner of other facilities.

three feet away - Ha paccrostHuM TpeX (yTOB

Solar Thermal Heat

The major applications of solar thermal energy at present are heating
swimming pools, heating water for domestic use, and space heating of
buildings. For these purposes, the general practice is to use flat-plate
solar-energy collectors with a fixed orientation (position).

Where space heating is the main consideration, the highest efficiency
with a fixed flat-plate collector is obtained if it faces approximately
south and slopes at an angle to the horizon equal to the latitude plus
about 15 degrees.

Solar collectors fall into two general categories: no concentrating and
concentrating.

In the no concentrating type, the collector area (i.e., the area that
intercepts the solar radiation) is the same as the absorber area (i.e., the
area absorbing the radiation).

In concentrating collectors, the area intercepting the solar radiation is
greater, sometimes hundreds of times greater, than the absorber area.
Where temperatures below about 200° F are sufficient, such as for space
heating, flat-plate collectors of the no concentrating type are generally
used.

There are many flat-plate collector designs but generally all consist of
a flat-plate absorber, which intercepts and absorbs the solar energy, a
transparent cover that allows solar energy to pass through but reduces
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heat loss from the absorber, a heat-transport fluid (air or water) flowing
through tubes to remove heat from the absorber, and a heat insulating
backing.

Solar space heating systems can be classified as passive or active. In
passive heating systems, the air is circulated past a solar heat surfaces
and through the building by convection (i.e., less dense warm air tends to
rise while more dense cooler air moves downward) without the use of
mechanical equipment. In active heating systems, fans and pumps are
used to circulate the air or the heat absorbing fluid.

Ocean Energy

The ocean can produce two types of energy: thermal energy from the
sun's heat, and mechanical energy from the tides and waves.

Oceans cover more than 70% of Earth's surface, making them the
world's largest solar collectors. The sun's heat warms the surface water a
lot more than the deep ocean water, and this temperature difference
creates thermal energy. Just a small portion of the heat trapped in the
ocean could power the world.

Ocean thermal energy is used for many applications, including
electricity generation. There are three types of electricity conversion
systems: closed-cycle, open-cycle, and hybrid. Closed-cycle systems use
the ocean's warm surface water to vaporize a working fluid, which has a
low-boiling point, such as ammonia. The vapor expands and turns a
turbine. The turbine then activates a generator to produce electricity.
Open-cycle systems actually boil the seawater by operating at low
pressures. This produces steam that passes through a turbine/generator.
And hybrid systems combine both closed-cycle and open-cycle systems.

Ocean mechanical energy is quite different from ocean thermal
energy. Even though the sun affects all ocean activity, tides are driven
primarily by the gravitational pull of the moon, and waves are driven
primarily by the winds. As a result, tides and waves are intermittent
sources of energy, while ocean thermal energy is fairly constant. Also,
unlike thermal energy, the electricity conversion of both tidal and wave
energy usually involves mechanical devices.

A barrage (dam) is typically used to convert tidal energy into
electricity by forcing the water through turbines, activating a generator.
For wave energy conversion, there are three basic systems: channel
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systems that funnel the waves into reservoirs; float systems that drive
hydraulic pumps; and oscillating water column systems that use the
waves to compress air within a container. The mechanical power created
from these systems either directly activates a generator or transfers to a
working fluid, water, or air, which then drives a turbine/generator.

Biomass Energy

Biomass is matter usually thought of as garbage. Some of it is just
stuff lying around - dead trees, tree branches, yard clippings, left-over
crops, wood chips, and bark and sawdust from lumber mills. It can even
include used tires and livestock manure.

Your trash, paper products that can't be recycled into other paper
products and other household waste are normally sent to the dump. Your
trash contains some types of biomass that can be reused. Recycling
biomass for fuel and other uses cuts down on the need for "landfills" to
hold garbage.

This stuff nobody seems to want can be used to produce electricity,
heat compost material or fuels. Composting material is decayed plant or
food products mixed together in a compost pile and spread to help plants
grow.

California produces more than 60 million bone dry tons of biomass
each year. Of this total, five million bone dry tons is now burned to make
electricity This is biomass from lumber mill wastes, urban wood waste,
forest and agricultural residues and other feed stocks.

If all of it was used, the 60 million tons of biomass in California
could make close to 2,000 megawatts of electricity for California's
growing population and economy. That's enough energy to make
electricity for about two million homes!

How biomass works is very simple The waste wood, tree branches
and other scraps are gathered together in big trucks The trucks bring the
waste from factories and from farms to a biomass power plant Here the
biomass is dumped into huge hoppers. This is then fed into a furnace
where it is burned. The heat is used to boil water in the boiler, and the
energy in the steam is used to turn turbines and generators.

Using biomass can help reduce global warming compared to a fossil
fuel-powered plant. Plants store carbon dioxide (C02) when they grow.
CO02 stored in the plant is released when the plant material is burned or
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decays. By replanting the crops, the new plants can use the CO02
produced by the burned plants. So using biomass and replanting helps
close the carbon dioxide cycle. However, if the crops are not replanted,
then biomass can emit carbon dioxide that will contribute toward global
warming.

So, the use of biomass can be environmentally friendly because the
biomass is reduced, recycled and then reused. It is also a renewable
resource because plants to make biomass can be grown over and over.

Today, new ways of using biomass are still being discovered. One
way is to produce ethanol, a liquid alcohol fuel. Ethanol can be used in
special types of cars that are made for using alcohol fuel instead of
gasoline. The alcohol can also be combined with gasoline. This reduces
our dependence on oil - a non-renewable fossil fuel.
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APPENDICES

A. Jlekcu4ecKuii CIpaBOYHHMK

[puHSATEIE COKpAIICHUS:

a — adjective (ums
MpHUIaraTeIbHOe)

adv — adverb (mapeure)

conj — conjunction ( coro3)

N — NOuN (M3 CYIIEeCTBUTEIHHOE)

num — numeral (ums
YUCIIUTEIBHOE)

pl — plural (MHOXeEcTBeHHOE
YHUCJIO)

prp — preposition (mpeor)
pron — pronoun (MecToMMeHHE)
v — verb (riaromn)

ABOUT adv — npubian3uTenbHo;
OKOJI0, Prp — 0; 00; OTHOCHTEIBHO
about + nHpuHETHB — BCKOpE

to be about + wHpuHHUTHB —

BBIpayKaeT OyylIHOCTB,
HAMEpEHHE; MEePEeBOAUTCS
cobupaThcs

ABOVE adv — Bemme; a —
YKa3aHHbII BbIIIE; PIP — HaL;
CBEPX

ALL

all along — Be3ne, moBcioay

all in all — B nenom

ail but — nmouru; 4yTh He

at all — BooO1e; BoBce: coBceM

if at all — ecmu 10 BOOOIIE MMeeT
MECTO

not at all — HmMckombKO; BOBCE HE;
COBCEM HE

first of all — npex e Bcero

ALLOW — m03BOJsATh; JaBaTh;
JIOMYCKaTh
allow for — mnpenycmarpuBars;
YUUTBHIBATH

with the allowance for — ¢ yuetom
make allowance for — yuutsiBats;
ACIaTh CKUAKY, MONPAaBKy Ha

ALREADY - yxe
ALTHOUGH — xots; X0Ts 1

ANOTHER — zapyroii
one another — apyr apyra

ANY —- kakoii-T0; KakoH-HHOY/Ib;
M000H; BCSAKHI (B yT-
BEPUTEIILHOM ITPEI0KEHHHN )

if any — eciu BooOIe nmeercst

not any longer=no longer —
Ooupmie He

at any rate — Bo BCSIKOM ciy4ae

AS — xak; B BHIE, B Ka4yeCTBE;
KOTJ[a, [0 MEPEe TOro Kak, TakK Kak;
CTOJIb 7K€; KOTOPBIH

AS — mocie mpuIIaraTteixbHOro
TUTH HAPEYHs: KAKUM Obl

(kak  ObI) + TpWIAraTeIbHOE
(napeune) + HU OBLI

as it is — mocne npuyactus |
MOCKOJIBKY
as it does — mocne npuyactus I
MOCKOJIBKY

as as — TaKoH Xke... KaK; TakK Xke...
Kak, CTOJIb JK€... KaK
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BE (was, were, been) — Obith;
SBIATBCS;, € 0OCMOAMENbCHBOM
Mecma: HaXOIUTHCS; PaBHATHCS +
YUCTIO (8ENUUUHA); C UHDUHUMUBOM
WA npUOAmoyHbIM npeo-
JIOJCeHUeM  COCTOATh B TOM, YTO
(4T00BI)

be + uHbOWHUTHB — BBIpaKaeT
MOJIANIbHOCTh WK OyAylliee BpeMms;
MIEPEBOUTCS  CIIEAYET (IOJDKEH);
MOJKHO OyzIer

be of + cymecrBurensHOe —
HUMETh; MTPEACTABIIATH

be of importance — wumers
3HAaYEHUE

be of interest — mnpencrasmsiTe
HHTEpEC

be of service — OBITE TOJIE3HEIM

be of value — wumerr 3HayeHue;

OBITH [IEHHBIM

living being — >xuBoe cymiecTBo
for the time being — BpemeHnHO;
oKa

BEFORE prp — no; mepen; adv —
JI0 3TOrO; EPE]T TEM;

CONj — JI0 TOTO, Kak; Meped TeM,
KaK

long before — 3amonro no; 3agosro
710 TOT0, KaK

before long — Bckope

it is not long before — Bckope

BESIDES — kpowme; kpome Toro

BOTH — o6a
both and — kaxk Tak u

BUT conj — HO; prp — KpoMe;
adv — toiBKo
but for — ecnu Gel He

BY npemior mecta — mpm; 0K0JII0;
y; TPEUIOr BPEMEHH —K; Mepes
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repysauem — Ipu nomMoIiu,
IMyTEM;, I0CJIC rjaroja B
CTpaaaTCJIbHOM 3ajIore —

YKa3bIBaCcT Ha aeﬁCTBy}omee JIMO
Wi npeaMeT

CAUSE n — mnpuumna; V —
NPUYHUHATE, BEI3BIBAThH

cause + MH(QHUHUTHB.— 3aCTaBJIATE,
HPUBOIUTE K

CONCERN n — neno; uHTEpec;
3a00Ta; V — KacaThCH,
paccmaTtpuBaTh; HHTEPECOBATHCA
be concerned with — nmers neno
C; KacaTbCs

as/sofin so far as...is concerned —
YTO KacaeTCs, IMOCKOJIbKY peYb
HJICT O

concerned — paccMaTpHBacMBbIN;
3aTPOHYTHIN; JaHHBIA; O KOTOPOM
UzeT peyb

concerning — OTHOCHTEIBHO

CONSIDERATION —
co00paXkeHHe; pacCMOTPEHHE
give  consideration to @ —

y‘II/ITI)IBaTb, HpI/IHI/IMaTI) BO
BHUMAHHUC
take into  consideration —
y‘II/IT bIBATh, HpI/IHI/IMaTL BO
BHHUMAHUC

DATA (pl.) — nannbie
DATE — uucno; gara

DEPEND

depend on (upon) — 3aBuceTs OT;
OCHOBBIBATHCS

be dependent on (of) — 3aBucers
oT

depending on (upon) — B
3aBUCUMOCTHU OT



DO (did, done) — nenarts;
B6CNOMO2AMENbHbIU  21a20n 074
00pazoeanus GONPOCUMENbHOU U
ompuyamenvrot gopmer Present u
Past Indefinite; eracon-ycurumens,

TIEPEBOIUTCSL: 6ce arce,
OelicmeumenvHo, akmuyecku, Ha
camom oene; 2nazon —

samecmumens npeouLecmeyioue2o
2nazona

do away with — oTkasaTecs ot
yero-audo

have to do with — umers geno ¢
yeM-11n00

do without — o6xomuTecs 06e3
yero-audo

DUE a — nomkHBIN; HaIeKaIui
due to — wm3-3a; Onaromaps;
BEI3BAaHHEBIH; 00YCIIOBIICHHBII

due to + wumsa coOCTBeHHOE —
pa3paboTaHHEIH KeM-IH00

be due to — obycnoBnuBaThCs

be due to+ umst cobcrBenHOoE —
OBbITh pa3paboTaHHBIM KEM-TTHO0

EACH — xaxnplii
each other — apyr apyra
with each other — apyr ¢ apyrom

EFFECT n -- BausHue; neicTBHE;
V — OCYILECTBIIATh

E. G.. — nanpumep

EITHER — moboii (13 nByXx);
OJMH (M3 ABYX); 00a
either or — ...wn ... win

ENABLE — ngaBaTh BO3MO>XHOCTh
ENOUGH — gocratoyno

EVERY — Bce, BCAKMiA, Ka) b1

every now and then (again) —
BpEMA OT BPEMCHU

every time — Bcskuit pas; BCSKHI
pas, Kkorja

everybody, everyone, everything
— BCC

everywhere — Bessie, TIOBCIOIY

EXAMPLE
for example (for instance)
HaIllpuMep

EXCEPT — kpome, kpome Kak
except for — kpome; kpome, Kak
except that — 3a wuckmouenuem
TOr0, YTO; KpOME TOr'0, YTO

except where otherwise stated —
Kpome 0co00 OTOBOPEHHBIX
CIIy4acB

except where specially mentioned
— KpoMme 0co00 YHIOMSHYTBHIX
Clly4acs

EXTENT — crenenn

to an extent — po HekoTOpOH
CTCIICHHU
to a large extent — B

3HAYHUTEJILHON CTENEHU

to some extent — no HexoTOpOMH
CTEIICHHU

to a small extent — B HeGoIbLION

CTCIICHU

the extent to which — o,
HACKOJIbLKO

FACT

the fact that — 10, uro; TO

00CTOSATEIBCTBO, YTO

the fact is (that) — neno B Tom, uto
in fact — Qakruyecku, Ha caMoM
nerne
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FEW — marno

a few — Heckonbko

few if any — wmao; ecnu BooGmIe
CKOJIbKO-HUOYTh IMEETCSI

FIRST — Bnepsble; cHavyana
at first — cuavana

the first — mepBarit

in the first place — Bo-miepBbIX
first of all — mpexne Bcero

FOR prp — nni; B TedeHue,;
conj— u6o

for fear — uT0OBI He; U3 cTpaxa, U3
00s13HU

for a moment — ua MomeHT

for example |

for instance ) ~ nanpumep

but for — ecim 651 He

were it not for — eciu 65 He

THE FORMER — nepBbrit
FROM ...TO —or... no

FURTHER —  nanbHe#muid,
nanee

HOW — kak; HaCKOJIbKO

HOWEVER - ognaxo
however + npunarateapbHOe — Kak
OBl HH; KaKOW OBl HI

I.LE.—Te.

IF — ecnu; ecmu Obr; u (IepeBO
MIPUIATOYHOTO, 686€0€HH020
coiozom if (1n), credyem navunamo
CO CKaA3Yemo020)

if any — ecnm BooO1iie umeeTcst

if at all — ecau 5170 BOOOLIE MMeeT
MECTO

s if — kak Obl; KaKk ecnu ObI; Kak
OynTo OBl
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IMPLY  —  mnopapa3ymeBars;
HaMeKaTh; O3Ha4aTh; 3aKIIOYaTh B
cebe

IN+TEPYHJIUM — npu

INCREASE BY —
yBENMYMBATECS Ha (KaKy-ITHOO
BEJIMYNHY)

increasingly — Bce Goiee

IT — auunoe mecmoumenue. oH,
OHa, OHO; yKazameibHoe
Mecmoumenue 3TO;

HeonpeoeneHHO-TUYHOe
mecmoumenue (Ha PYCCKUN SI3BIK
HE TePEeBOIUTCS)

it is that (which, who) — umenHo

it is not until (till) that — eciu until
MPEUIOT: TOJBKO; TOJBKO IIOCIIE;
ecad until coro3: Tompko TOrIA,
Korja

LAST — mpouwisrit
the last — mmocnenuei
at last — naxomner
LATTER

the latter — nocneaumii

LIKE — mogo0H0, Kak

be like — GBITH O0OHBIM

should (would) like — xoTen GbI
likely — BeposiTHO; MOXeT
unlikely, not likely—
MaJIOBEPOSITHO; BPSI JIH

likewise — TakuM sxe oOpazom

LITTLE a — manenskuii; adv —
Majio

a little — memuoro

little, if any — mano, eciau BooOIe
CKOJIBKO-HUOY/Ib MMEETCS

MAINLY — riaBHbIM 00pa3zom



MEAN (meant, meant) v —
O3HAUaTh; MpPEJHA3HAYATE(CS) JUIA;
MoIpa3yMeBaTh

mean a — cpegHui

means N — cpeaCTBO

by any means — nro6eiM crioco6om
by no means — uukoum o6pazom
by means of — mpu momormwy;
MOCPECTBOM

by which means — mocpencreom
9ero

MEASURE n — wmepa; crenens; v
— U3MepATh

in a measure — oTy4acTd; JI0
HEKOTOPO cTeneHn

MORE — 6omblie

YUCHUTENBHOE + MOre — emle
(omuH, TBA U T 11.)

NO more — 0oJble He

once more — enie pa3

the more so — ocobeHHO; TeM
Ooutee Tak
MOREOVER — xpome ToTO;
6o1ee Toro

MOST n GOJILIIMHCTBO;

Most + npunacamenvhoe wiu Hape-
yye — BECHMa, OYEHb;
OOJIBINMHCTBO

most + cywecmeumenvnoe —
OOJIBINMHCTBO; OOJIBIIAsA YaCTh

at most — camoe OoJbinee; B
Jy4IIeM ciayvae

the most + mnpuiararensHoe —
caMblii; Hanboee

MOSTLY — B ocHOBHOM
MUCH — mHoro

much + cpaBHUTENbHAs CTENEHD
NPHUIIaraTeabHOro —Tropaso;
3HAYUTENBHO; HECOMHEHHO

much the same — nouTu Takoi xe

as much as + BemuuuHa —
(BI10TH) 11O

SO mMuch — Tak cuIBHO; TAK MHOTO

NECESSARILY — o0s3arensHo

NEED n — wmyxma; v —
HYXIATBCS, KAK MOOAIbHbIIL 21a20]1
6 60NPOCUMEIILHBIX u

OMpUYAmMenbHblX  NPeONONCEHUSIX.
OBITH TOJDKHBIM

be in need of smth — uyxxnatscs B
4eM-ITn00

needless to say — Heuero u
TOBOPHTh, HE CTOUT U TOBOPHTS;
camo cobo¥ pazymeeTcs

NEITHER — a Ttaxxke He; Tak
Ke...He

neither (of) — uu ouu (u3)

neither nor — uu ... Hu

NEXT a —  cuenyrommii;
cocenuuii; Oymyumii; adv —3artem;
Jasee; prp — psgoM; OKOJIO

NOR — Takxe He, H... HE
neither ... nor — uu ... HK

NOT — ne

not at all — muckoILKO; BOBCE HE;
COBCEM He

not only but (also) — He ToJBKO BO
U (Takxe)

not so as — He Takol Kak; HE TaK
Kak;

HE CTOJIb Kak NOt yet — emie He

not until — TonpKO; TONBKO MOCIE;
TOJILKO TIOCJIE TOTO, KaK
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not until after — Tompko mocie
TOr0, KaK; TOJLKO TOr/Ia, KOraa

NUMBER — uyucno
a number of — psin
the number of — gucno

a great number of — Gousimoe
KOJIMYECTBO
OCCUR — wuMers  MecCTO;

BCTpPEUaThCs; INPOTEKaTh; MPUXO-
JUTH B TOJIOBY; MPUXOANTH HA YM;
pemaTh

ONE num — oapun; pron —
3amecmument CywecmeumenbHo20
6 ed. u (ones — 6o mu),
nepesooumcs mem

CywecmeumenbHbim, Komopoe
3aMeHsien; HeonpeOeeHHO-TUYHOe
Mecmoumenue 6 QyHKyuu:  a)
noonexcawe2o — He nepesoOUmcs,
ckazyemoe nepedaemcsi
HEeOnpeoeleHHO-TUYHOU  (popMOiL:
one may — MOXHO, One must —
crenyer, one thinks — cuurator; 6)
onpeoenenus — He Nepesooumcs;
B) 00NoHeHUsI — He Nepegooumcs
one another — npyr apyra

OTHERWISE — wuHaue; B
NPOTUBHOM Cliy4yae, B JpyroM
OTHOILIEHUH; BO BCEM OCTAIIBHOM

OWING TO - 6maromaps

PER — Ha; 3a; B
per cent — npoueHT
per day — B jeHb

PRECISELY — TOYHO;
OTIPEICICHHO

RATE n — cremneHs; CKOPOCTh
at any rate — Bo BCsIKOM cilydae
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REGARD n — oOTHOIIECHHE;
B3MJISAM; V — CUMTATh], pac-
CMaTPHUBATh; OTHOCUTHCS

as regards, in regard (to), with

regard (to), regarding — wutoO
KacaeTcH, B OTHOILICHUH,
OTHOCHUTCIIBHO

regardless — He3aBHCHMO OT;

HeB3upas Ha

RESULT n — pesymerar; V —
BO3HHUKATb

result in — maBate B pesyibrare;
MPUBOIUTH K

result  from  —  sBusaTBCH
Ppe3yJbTaToM; IIPOUCTEKATh

resulting a — BosHuKaoIKiA B
pesynbrare

as a result — B pesynbTare

SAME

the same — ToT e camblii
much the same — noutu Takoii xe

SCARCELY — enBa; eaBa n

SINCE conj — Tak, Kak; ¢ Tex
nop, kak; adv — ¢ Tex mop; prp —
c=rocie

SO — rTak; mNO3TOMY; TaKUM
00pa3oM; Tak xe

S0 as (to) — Tak, yTo6bI

SO as to — Tak (TaKoi, HaCTOJIBKO)
4TO (YTOOBI)

S0 far — no cux mop

so far as, in so far as— mockoneky;
HACKOJIBKO; 4TO KacaeTcs

so far as ... is concerned, in so far
as.. is concerned —  uro
KaCaeTCs;IMMOCKOJIBKY P€Yb UIET O
so long as — moka

so that — Ttak, 4ro

S0 to put it, SO to say - Tak ckazaTb



SO ...that — HACTOJIBKO ... 4TO

and so on, and so forth -- u Tax
nanee

not so ... as — He TakoM... KaK; He
TakK ... KaK; HE CTOJIb. .. KaK

STILL adv — Bce Hee; OQHAKO;
BCE €l1IE; JI0 CUX I10P; Elle

SUCH

as such — kak TakoBO#

such as to — rtakoif, uro (4T0OBI)
such as to — Takoii 4To (4TOOBI)

THAN — gem

no sooner ... than — we ycmern ...
KaK; KaK TOJIbKO

rather than — a ue

THAT pron — ToT (3TOT);
3amecmumens CywecmeumenbHo20
nepesooumcs mem
CyusecmeumenbHoiM, Komopoe
samensiem; CONj — 4YTO; TO, YTO;
9TOOBI; KOTOPBIN

that is — 1o ecTpb

that is to say — To ecTh; uHaue
rOBOPS

is that — s3akmrouaeTcs B TOM, 4TO
(aT00BI)

it is that (which, who) — umenHO

it was not until ... that — (ecnu
until  mpemmor) ToJBKO  TOCTE;
(ecmu until coro3) Tonbko TOrMA,
KOT/a

now that — reneps, xKoraa

THE — apTUKIIb; 4acTo
MePEBOANTCS 3TOT; TOT

the + cpasnumenvnas cmenens
NpuUNa2amenbHo2o Ul Hapeuus —
yem ... Tem (the sooner ... the
better — wuem ckopee ... Tem
Jy4Ille); CPAGHUMENbHAA CHeneHb

NpUNA2amenbHo20 AU HApeuus
(6e3  apmuxas) ... the +
cpasnumensuast cmenenb
NPUNA2AMeNbHO20 UL HAPeyus. —
TEM YeM

THEN — Torna; 3arem
since then — ¢ Tex mop
until then — 1o Toro BpemeHu

THERE - tam

there is — umeercs; ecTh
there exists — cymectByet
there is believed — monararor

THEREFORE — nosromy
THESE - o1u; onn

these are — (B  Hayaie
Hpe,HJ'IO)KeHI/ISI) BOT
THIS —a10

this is — (B Havaie npeIoKEeHUsI)
BOT

THOSE — Te; 3amecTuTeib
CYIIECTBUTEIHHOIO BO MH. YHCIIC
(mepeBoguTCs TeM
CYIIECTBUTEIbHBIM, KOTOpOE
3aMEHseT)

THOUGH — xots1; X0Ts 1

as though — xak ObI; Kak eciu ObI;
KaK OyITO OBI

even though — naxe ecnu; maxe
XOTS

npuiazamenvioe uiu Hapeuue +
though — kakum ObI HU; Kak ObI HH

THROUGH — TyTeM;
HIOCPEJCTBOM; 4epe3

THROUGHOUT — mnoscroay; Ha

BCEM ITPOTAKCHUN
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THUS — Takum o6pazom
thus far — o cux mop

TILL — mo; moka He

UNLESS — ecnu He

unless otherwise (specially)
mentioned (stated, specified) —
€CJIM1 HE OTOBOPEHO 0cob0

UNLIKE

unlike + cywecmeumenvnoe — B
OTIIMYHE OT

be not like, be unlike - otnuatecs
be unlikely, unlikely — —
MaJOBEePOSITHOES; BPSJL JIH

not likely, not unlikely —
JIOBOJIBHO BEPOSITHO

UNTIL — moka He

until now — g0 Hacrosero
BpEMEHH
not until — ToaBKO; TONBKO MMOCITE

it was not until that — (ecim until
MpeuIor) TONBKO Tmocie; (ecim
until coro3) TonbKO TOTAA, KOT/Ia

UP TO — 110; BILUIOTH 10

WHAT — u4ro; Kkakoii; TO, UTO;
KaKoB

WHATEVER — kakoii Obl HH;
BCSIKHI, KOTOPBIH; 4TO OBl HH; BCE,
4T0; nocie any ycuausaem any;
nocie  OMpuyaHus — YCUIUBAEm
ompuyawnue, TIEPEBOJUTCS 806Ce

WHICH
which — gro (ecmm otHOCHTCS KO
BCEMY MPEIIOKECHHIO)
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which + cymecTButensHoe —
3TOT; 3Ta; 3TO; BCE, KTO

WHILE — B T1O Bpems, Kak;
TOT/Ia, KaK; XOTS; XOTS U

a while — xopoTkuit mpoMeKyTOK
BpPEMEHH

for a while — ua Bpemst

be worth while — crouts

WHOLE

as a whole, on the whole —B nienowm;
B 001IEM

itis ... who — umenno

whoever — kro Obl HH; BCAKHUH,
KTO; BCE, KTO

WHY
that is why — Bot mouemy

WILL
at  will — mo xenanwuio;
MPOM3BOJIEHO

WITH
with the hope — B Hagexe

WITHIN — B npenenax

WITHOUT — 0e3; He (mepen
TepyHIEM)

without regard for — we yuursiBast
it goes without saying — He
TpeOyeT JI0Ka3aTelnbCcTBA;  CaMo
coboif pazymeeTrcs

WORTH — crosuuii
be worth (while) — crouts

YET — opaHako, TeM He MeHee;
BCE K€; ellle

as yet — o cux nop

not yet — eme ne



B. PekoMenganuu no cocraBjeHuio pegepara 1 aHHOTAIIUU

Peq)epaT — 9TO CIKATOC H3JIOKCHUC COACp:KaHUA CTATbU C OCHOBHBIMH
(l)aKTI/I‘IeCKI/IMI/I JaHHBIMH, BBIBOJAMH U PEKOMCHIAIUAMMU.

1.

2.

o

Pedepar crTpouTcs Ha OCHOBE KIIIOYEBHIX (ParMeHTOB,
BBIJICJICHHBIX M3 TEKCTa MOJINHHUKA.

Pedepar nmomwkeH OBITh HamMCcaH JHUTEPATYPHBIM SI3BIKOM C
COOJIFOIGHNEM COKpAIIeHHHA IIUPOKO YIOTPEOIIEMBIX CIIOB,
0003HaYeHNH 1 eIUHUL (PU3NIECKUX BEIUIHH.

B pedepare nomkHa ObITh HCIIOJIb30BaHA HAYYHAS] TEPMHHOJIOTHS,
NPUHATAs B HAYYHOU JIUTEpaType MO WM MHOW OTpaciy HAyKH H
TCXHHUKU.

Pedepar momkeH OOBEKTUBHO M TOYHO OTPa)XkaTh COZACpIKaHHUE
NEPBOMCTOYHNKA; HENb3s BHOCHTH KAaKHE-THOO HM3MEHEHHS WIIH
JIOTIONTHEHUSI TI0 CYIIECTBY pedepupyeMoii paboThI; HEIb3s
u3naratb COOCTBEHHYIO TOYKY 3pEHHS WIM KPUTHYECKHE
3aM€4aHus, BCTYIIATh B IIOJIEMHUKY C aBTOPOM.

Hawanmo pedepara He HOMKHO MOBTOPSATH 3ariaBue paboTel. He
cleflyeT mnpuOeraTb K HESACHBIM (QOPMYITHUPOBKaM, a TaKkKe K
Pa3IMIHOTO PO/ia IOBTOPEHUSIM.

Teker pedpepaTa pekoOMeHyeTCs ISTUTh Ha a03allbl.

I'maBHast MbICTb B pedepare J0DKHA OBITh KOHKPETH3MPOBAaHA U
BBIJICJICHA.

AHHOTaI.[](lﬂ — OTO KpaTKas XapaKTCpHUCTHKA pa60TLI C M3JIOKCHUCM
Han0oJIee BaXKHBIX MOJOKECHHUM.

1.

2.

AHHOTalUsl THIIETCS CBOMMH CJIOBaMH, MPOCTO M  KpPaTKoO.
Crenyet n30erath CI0XKHBIX KOHCTPYKIIMH U TIPEATIOKEHUH.
UznoxeHne aHHOTHPYEMOH 4YacTH PEKOMEHAYETCS HAuyWHATh C
CYIIIECTBA BOIPOCa, n30eratb MOBTOPEHHS 3ar0JI0BKa.

He crnenyer BBOAWTH aHHOTHPYEMYIO YacTh JIOTIOJHUTEIHHBIMH
¢pazamu Tuna: «llenpro gaHHOW crTaThM sBHseTCA...», «llo
MHEHHIO  aBTOpA...». Hns o0oOmenus  uHPOpPMALUH
PEKOMEHIyeTCsl UCTIOIB30BaTh TAKHE CJIOBA, KaK: «IIpeJIaraeTcs,
OTMCBIBACTCSA, M3JIaraeTcs, COO0IAeTcs. ..» 1 T.11.

Pexomennyercss Ha3zBaHHA (QUPM, HCCIENOBATENBCKUX LIEHTPOB,
WHCTUTYTOB, KOMIIAaHUH J1aBaTh B X OPUTMHAIBHOM HAIMCAHUH.
CrenyeTr BCTIONB30BaTh aO0OpPEBUATYPHI U Pa3TUIHBIC COKPAIICHUS
B COOTBETCTBUH C OOIICPUHATHIMU B CIIPABOYHOM JIUTEpaType.
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Cnucok BbIpaskeHMI, peKOMeHAyeMBbIX /ISl HanucaHus pegeparta

1. The article (text) is head-lined...
The head-line of the article (I have read) is ...
2. The author of the article (text) is ...
The article is written by ...
3. Itis (was) published in ...
It is (was) printed in ...
4. The main idea of the article (text) is ...
The article is about ...
The article is devoted to ...
The article deals with ...
The article touches upon ...
The article presents some results which illustrate ...
5. The purpose of the article (text) is to give the reader some
information on...; ... is to compare (to determine) ...
The aim of the article is to provide the reader with some material
(data) on ...
6. The author starts by telling the readers (about, that) ...
The author writes (states, stresses, thinks, points out) that ...
The article describes ...
According to the article (text) ...
Further the author reports (says) that ...
The article goes on to say that ...
7. The article is (can be) divided into 4 (5-7) parts.
The first part deals with ...
The second part is about ...
The third part touches upon ...
The fourth part of the article includes the fact on ...
8. In conclusion the article reads ...
The author comes to the conclusion that ...
9. | found the article (text) interesting (important, dull, of no value,
easy, (too) hard to understand...)
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Cnucok Bblpa)KeHHﬁ, PEKOMEHAYEMBIX AJIf HAITMCAHUA AaHHOTAUU

It is described in short

.1s introduced

It is shown that

.is given

It is dealt with
..1s provided that
..is designed for
..1s examined, is investigated
..is analysed

.1s formulated

The need is stressed to employ...

Attention is drawn to...

Data are given about...

Attempts are made to analyse, to formulate...
Conclusions are drawn. ..

Recommendations are given...

o
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