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HPEANCJ/IOBHUE

IIpodeccrnonabHbIil HHOCTPAHHBIN S3bIK OTHOCUTCS K AUCLMILIMHAM I10 BBIOO-
py bnoka 1 (b1.B.JIB.). /lanHass qucuuiuiiHa, ¢ OJHOH CTOPOHBI, MPEAINOJaraet
YCIEIIHOE OBJIaJCHUE TUCIUIUIMHON «IHOCTpaHHBIN SI3bIK», 4 C IPYrOM — CBsI3aHa CO
CJIEAYIOIMMH JUCLHUIUIMHAMU NPO(ECCHOHANBHOrO IHKiIa: «MoaeaupoBaHUE CH-
CTEM U IMpoleccoBy, «TexHHuueckue cpeAcTBa aBToMaruzanum», «HpopmaTukay,
«ABTOMaTH3aLMs TEXHOJIOTMYECKUX MIPOLIECCOB U MIPOU3BOACTBY, « TEXHOIOTHUECKUE
MIPOLIECCHl aBTOMATU3HPOBAHHBIX IPOU3BOACTB» U JIp.

Jucuunnuna «IIpodeccnonanbHplii THOCTPAHHBIN A3BIK» SBISIETCS JIOTHYHBIM
IIPOJIOJDKEHUEM JHUCHMIUIMHBI «/IHOCTpaHHBIN S3BIK» M IPEAINOaraeT IOBBINICHUE
CIIEYIOIIUX 0OWEeKYIbMYPHLIX U NPOPECCUOHATbHBIX KOMNEMeHYUU:

- CIIOCOOHOCTh K KOMMYHUKAIIUY B YCTHOM U MMCbMEHHOM (pOpMax Ha PyCCKOM
Y MHOCTPAHHOM $I3bIKaxX JJI PELICHUs 33aa4 MEXIMYHOCTHOTO U MEXKYJIBTYPHOTO
B3aumoercteus (OK-3);

- CIIOCOOHOCTh aKKyMYJMPOBaTh HAYYHO-TEXHUYECKYI0 MH(POpMAIUIO, OTeue-
CTBEHHBIH M 3apyOCKHBII OMBIT B 00JaCTH aBTOMATU3ALKUN TEXHOJOTUYECKUX MPO-
1IECCOB U TMPOU3BOACTB, aBTOMATU3UPOBAHHOTO YINPABICHUS >KU3HEHHBIM IUKIOM
MPOJIYKLIUH, KOMITBIOTEPHBIX CUCTEM yIipaBieHus ee kauectBoM (I1K-18).

B mepByto ouepenb, TUCIUTIIINHA CIOCOOCTBYET 3(P(HEKTUBHOMY OCYIIECTBIIC-
HUIO MPOGECCUOHANBHON JEATEIbHOCTH C UCTIOIb30BaHUEM UHOCTPAHHOTO SI3bIKA.

[enbro mocoOus SIBISETCS COBEPIICHCTBOBAHUE M CHUCTEMaTHU3alllsl 3HAHUU U
YMEHH CTYyI€HTOB, 00OTallleHHEe UX CJIOBAPHOTO 3araca o npejiaraeMoi TeMaTHKe,
(dopMHpOBaHKE HABBHIKOB MOHMMAaHUS, MepeBoAa U pedepupoBaHusl TEKCTOB IO CIie-
LMaJIbHOCTH, JAJIbHENIIEEe Pa3BUTHE HABBIKOB MOHOJOTMYECKOIO BBICKA3bIBAaHUS HA
OCHOBE MMCHbMEHHOTO TeKcTa. [Ipu pa3paboTke cucTeMbl 3a1aHUI MOJ0KEH MPUHLIUIL
UHTErPAaTUBHOCTH OOYYEHHUSI MHOCTPAHHOMY S3bIKY, MpPEANOJararolifi KOMIUIEKC-
HYI0 TEMaTHYEeCKYyl0 OpraHu3alyi0 ydyeOHOro Mmarepuana JJisi B3aUMOCBSI3aHHOTO

o6yqu1/151 BCEM BUaaM pequoﬁ ACATCIIBHOCTH.



YuebHoe mocobme cocTOoMT M3 Tpex TeMmarnueckux pasnenoB (Units), mpen-
CTaBJICHHBIX OPUTMHAJBHBIMU TEKCTaMH MPO(ecCHOHAIBHON HaIlpaBlIeHHOCTH. B
TEKCTaX pacCMaTPUBAETCS CIEKTP TEM, COOTBETCTBYIOUIMX NMPOQECCHOHANBHBIM HH-
TepecaM CTYAEHTOB HampasieHHs noarotoBku 15.03.04 «ABromaTu3anus TEXHOJO-
TMYECKUX IPOLIECCOB U MPOU3BOACTB»: «ABTOMaTH3alus», «Pa3Butue aBromarusa-
un», «CoBpeMeHHas aBTOMAaTu3auus», «lIpruMeHeHne aBTomaTu3anuu B MPOMBILI-
JCHHOCTU», «ABTOMAaTUYECKOE YIpPaBIECHUE», «ABTOMATH3allMsi B IMPOMBIIIJICHHO-
cti», «Kommnerorepe», «PodoTorexHuka» u ap.

Hapsiny ¢ TekctamMu B KaXKIOM pasjiesie IpeaaraeTcsi KOMIUIEKC yIpaXHEeHHH,
CIOCOOCTBYIOLIUX AKTUBHOMY YCBOEHUIO JIEKCHKH, MPABHIBHOMY YIOTPEOJICHHUIO
TEPMHUHOB, TIOBTOPEHHIO HEKOTOPBIX ACIEKTOB IPaMMAaTHKH, a TAaKXKE€ MO3BOJISIOLIUX
MPOBEPUTH 00IIee MOHMMAHKUE MPOUYUTAaHHOTO. B yueOHOM mocobuu ynensercs: He-
MaJI0 BHUMaHHUS paboTe IO YCBOCHMIO JIEKCMUECKHUX €IMHHUIl NpOo(ecCUOHATBHON
HaIpaBJIEHHOCTU. BeINoMHEHNE psiia ynpaKHEHUI peoiaracT pa3BUTHE HABBIKOB
rOBOpEeHHsT Ha NpPO(EeCCHOHATIbHBIE TEMbI, UYTO, 0E3yCIOBHO, MOMOXET MPOBOIUTH
00OCHOBaHHE T€X WJIM MHBIX MPEAJIaraéMbIX MPOEKTHBIX PELICHUI B 00JIaCTU aBTO-
MaTHU3alliy Ha aHTJIMACKOM SI3BIKE.

[Tocobue Takke COIEPKUT TECTHI, MPAKTUKYMBbI, aHIJIO-PYCCKHUIl CIOBaph IO

aBroMatu3anuu (English-Russian Dictionary) u cniricok cokparnienuii (Appendix).



UNIT 1 AUTOMATION

TEXT 1
MY FUTURE PROFESSION

It is not an easy thing to choose a profession of more than 2000 existing in the
world. Some people do this still at the industrial training centers, some follow the ad-
vice of their parents, others can't decide even after leaving school. As for me I made
my choice last year before leaving school. Since that time I knew that I would be-
come a good specialist and entered the Amur State University to get higher educa-
tion. My future profession is an automation operator. After four years studying at the
Faculty of Power Electric Engineering I will be a qualified automation operator and I
am going to work on the plants and factories of our town and region. And now I try
do all my best in study. There are many subjects at our University. My favorite sub-
ject is computer training.

Computer industry is developing fast. No business is possible without comput-
ers. Computer engineering is a general, the most rapidly growing field. It deals with
both electric and electronic industries. There are two trends in computer engineering:
to fit greater and greater numbers of circuit elements onto smaller and smaller chips
and another to increase the speed of computer operations. As you see, there are a lot
of employment opportTexties in this field and engineers in the field of electric and
automation are concerned, with all aspects of electrical communications. I hope to

find a good job after finishing university and earn much money.

Answer the questions:

1. Is there a great variety of jobs in our country?

2. Can young people choose any profession they like?
3. Is it easy to choose a profession?

4. When did you decide to become an automation operator?
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5. Who helped you to make your choice?
6. What other professions do you know?

TEXT 2A
AUTOMATION

"Automation" is a new word for a new purpose. Ordinarily automation is any
improvement in the control of some activity or process by non-human, i.e. automatic
means, but sometimes the term is defined more narrowly. Recent steps in automation
have followed each other with unusual speed. Many people are surprised to learn that
in industries like chemical and oil-refining entire processes have become very nearly
automatic. They want to know how this has happened. Electronic computers are be-
coming very good at routine clerical work in offices and factories.

Automation has many sides. It includes, for example, developments that are no
more than advanced mechanization — transfer-machines in engineering, many kinds
of machinery for making finished goods, and mechanical equipment for handling and
assembly. Machines of this kind are automatic in that they do the actual work on their
own; the operators only watch them and correct them whenever they go wrong —
when, for instance, tools wear out.

But automation can also mean automatic control of processes and machinery,
and this is a very different thing from mechanization, though the two go together.
Control is necessary in a vast number of processes in order to maintain the quality of
a product when the operating conditions, such as temperature and pressure, change

from time to time.

Vocabulary:

oil-refining entire processes — HeprenepepadaTbIBatoIIasi HPOMBIILIEHHOCTH;
control — ynpagsieHnue;

improvement — yJy4IieHue;

routine clerical work — ogHOOOpa3Has kaHIeasIpcKasi padoTa;



engineering — MPOEKTUPOBAHHUE;

goods — u3zenusi, NpoOAYKLHS;

mechanical equipment — MexaHrdeckoe 000py10BaHUE;
handling — oOpaiuenue, ynpasieHue;

assembly — cOopka;

purpose — meib;

tools — MHCTpYMEHTHI,

are suiprised to learn — yaAuBISIOTCS, KOT/Ia y3HAIOT;

in that they do — B ToM cmbICIie, 9YTO OHH BBITIOTHSIOT;
on their own — caMOCTOSATEIBHO;

whenever they go wrong — Bcsakuii pa3, Korjia OHU JOMYCKalOT MOTPEITHOCTH;

wear out — BEIXOJUTH U3 CTpO=.

1. Match the phrases and translate them into Russian
automatic transfer mechanical;

machines equipment means.

11. Find equivalents in English in the text:
HOBas LeNb, YIy4IllleHHEe B YIpaBJICHUU, XUMHUUEcKas U HedTenepepabaThIBaronas

IMPOMBIIIJIICHHOCTD, TOTOBAA MPOAYKIHA, KAUCCTBO ITPOAYKIINH.

II1. Complete the sentences.

a) Automation is...;

b) Control is necessary in order to ...;

¢) In industries like chemical and oil-refining entire processes have
become...;

d) Electronic computers are becoming very good at...;

e) Control is necessary in...



1V. Get ready to answer the following questions:

1. What is automation?

2. What industries have become very nearly automatic?

3. What is the difference between "automation" and "automatic control"?
4. What is the purpose of automatic control?

5. Where are electronic computers employed?

V. Translate the sentences.

1. The problem to be studied can be simplified by the use of controlled experimental
conditions;

2. To produce this effect, it is actually much simpler to use alternating current;

3. The beginnings of all science are supposed to lie far back near the dawn of human
history;

4. We know many human activities to have played a part in scientific inventions;

5. To separate iron from Sulphur is an easy task;

6. The function of a boiler is to transfer heat to the water in the most efficient man-
ner;

7. Mechanization is to be distinguished from more primitive tool using.

VI. Translate into English:

Het Hu4Yero HOBOTO B HAECE 3aMEHUTH YEJIOBECUECKUE YCUIIUA MEXaHU3MaMH C
aBTOMATHYECKUM ympaBiieHHeM. OIHAKO CJIIOBO «aBTOMATHKa» IMOSIBUIIOCH TOJIBKO
I0CJI€ BTOPOM MUPOBOM BOMHBI. B HallM THM aBTOMATUYECKOE YIPABICHUE HAXOIUT
IMPOKOE MPUMEHEHHUE BO MHOTHX OTPACIIAX S3KOHOMHUKH B HAalllEd CTPAHE U B APYTUX

BBICOKOPA3BUTHIX CTPaHAX.



TEXT 2B
AUTOMATION

Automation is the system of manufacture performing certain tasks, previously
done by people, by machines only. The sequences of operations are controlled auto-
matically. The most familiar example of a highly automated system is an assembly
plant for automobiles or other complex products.

The term automation is also used to describe nonmanufacturing systems in
which automatic devices can operate independently of human control. Such devices
as automatic pilots, automatic telephone equipment and automated control systems
are used to perform various operations much faster and better than could be done by
people.

Automated manufacturing had several steps in its development. Mechanization
was the first step necessary in the development of automation. The simplification of
work made it possible to design and build machines that resembled the motions of the
worker. These specialized machines were motorized and they had better production
efficiency.

Industrial robots, originally designed only to perform simple tasks in environ-
ments dangerous to human workers, are now widely used to transfer, manipulate, and
position both light and heavy work pieces performing all the functions of a transfer
machine. In the 1920s the automobile industry for the first time used an integrated
system oil production. This method of production was adopted by most car manufac-
turers and became known as Detroit automation.

The feedback principle is used in all automatic-control mechanisms when ma-
chines have ability to correct themselves. The feedback principle has been used for
centuries. An outstanding early example is the fly ball governor invented in 1788 by
James Watt to control the speed of the steam engine. The common household ther-

mostat is another example of a feedback device.



Using feedback devices, machines can start, stop, speed up, slow down count
inspect, test, compare, and measure. These operations are commonly applied to a
wide variety of production operations.

Computers have greatly facilitated the use of feedback in manufacturing pro-
cesses. Computers gave rise to (the development of numerically controlled machines.
The motions of these machines are controlled by punched paper or magnetic tapes. In
numerically controlled machining centers machine tools can perform several different

machining operations.

Vocabulary:

previously — paHee;

sequence — Mocjie10BaTeIbHOCTh;

assembly plant — cOopouHBIi 3aBO;
nonmanufacturing — HePoOU3BOJCTBEHHBIH;
device — ycTpoiicTBO, IprOOD;

resemble — TOXOIUTE;

efficiency — s pexTuBHOCTS;

flyball governor — eHTpOOEKHBII peryasaTop;
steam engine — mapoBo3;

household thermostat — GsiTOBO¥ TepMocTaT;
facilitate — cnocoGcTBOBATH:

punched — neppoprupoBaHHBIIH;

aid — ITOMOIIIb;

dimension — u3MepeHue, pa3Mepsl.

L. Find the following words and word combinations in the text.
ABTOMATUYECKHUE YCTPOUCTBA;
aBTOMATHU3UPOBAHHOE IPOU3BOJICTBO;

BBITIOJIHATE HIPOCTHIC 3aa4YM;
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KakK JIETKHE, TaK U TSKEJbIE IeTaIH;
MHTETPUPOBAHHASI CUCTEMA MMPOU3BOJICTBA;
MPUHIUI OOpaTHOMU CBSI3U;

MEXaHH3M MOKET Pa3rOHATHCS U TOPMO3UTH;
KOMITBIOTEP aBTOMATUYECKH MOCHUIAET KOMAH/IbI;
BBICOKOABTOMAaTU3UPOBAHHAS CUCTEMA;

HCTIPOU3BOJACTBCHHAS CUCTCMA.

I1. Answer the questions:

. How is the term automation defined in the text?

. What is the most «familiar example» of automation given in the text?

. What was the first step in the development of automaton?

. What were the first robots originally designed for?

. What was the first industry to adopt the new integrated system of production?
. What is feedback principle?

. What do the abbreviations CAM and CAD stand for?

. What is FMS?

R N9 O kWD =

TEXT 3
HISTORICAL DEVELOPMENT OF AUTOMATION

The technology of automation has evolved from the related field of mechani-
zation, which had its beginnings in the Industrial Revolution. Mechanization refers
to the replacement of human (or animal) power with mechanical power of some
form. The driving force behind mechanization has been humankind’s propensity to
create tools and mechanical devices. Some of the important historical developments
in mechanization and automation leading to modern automated systems are de-
scribed here.

The first tools made of stone represented prehistoric man’s attempts to direct

his own physical strength under the control of human intelligence. Thousands of
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years were undoubtedly required for the development of simple mechanical devices
and machines such as the wheel, the lever, and the pulley, by which the power of
human muscle could be magnified.

The next extension was the development of powered machines that did not re-
quire human strength to operate. Examples of these machines include waterwheels,
windmills, and simple steam-driven devices. More than 2,000 years ago the Chinese
developed trip-hammers powered by flowing water and waterwheels. The early
Greeks experimented with simple reaction motors powered by steam. The mechani-
cal clock, representing a rather complex assembly with its own built-in power source
(a weight), was developed about 1335 in Europe. Windmills with mechanisms for
automatically turning the sails were developed during the Middle Ages in Europe
and the Middle East. The steam engine represented a major advance in the develop-
ment of powered machines and marked the beginning of the Industrial Revolution.
During the two centuries since the introduction of the Watt steam engine, powered
engines and machines have been devised that obtain their energy from steam, elec-
tricity, and chemical, mechanical, and nuclear sources.

Another important development in the history of automation was the Jacquard
loom, which demonstrated the concept of a programmable machine. About 1801 the
French inventor Joseph-Marie Jacquard devised an automatic loom capable of pro-
ducing complex patterns in textiles by controlling the motions of many shuttles of
different coloured threads. The selection of the different patterns was determined by a
program contained in steel cards in which holes were punched. These cards were the
ancestors of the paper cards and tapes that control modern automatic machines. The
concept of programming a machine was further developed later in the 19th century
when Charles Babbage, an English mathematician, proposed a complex, mechanical
"analytical engine" that could perform arithmetic and data processing. Although Bab-
bage was never able to complete it, this device was the precursor of the modem digi-

tal computer.
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Vocabulary:

technology — TexHONOTHS; TEXHUKA; TEXHUUECKHUE CPEJICTBA

technology of automation(=automation technology) — aBToMaTu3upoBaHHas TEXHUKA;
aBTOMATHU3HPOBAaHHbIC TEXHUYECKUE CPEACTBA; TEXHUYECKHE CPEICTBAa aBTOMAaTH3a-
1002071

to evolve — 3BOJTIOIIMOHUPOBATH, PA3BUBATHCS

replacement — 3amernienue, 3aMeHa

to power — IPUBOAUTH B ICUCTBUE, CIIY>KUTh MPUBOJIHBIM JBUTATEIIEM
pOWer — cuja; MOIIIHOCTh, SHEPTUs

to drive — mpuBOANTH B IBUKEHUE; IPUBOJIUTD B JICHCTBHE

driving force — aBMXKYyIIas cuia

tool — MHCTPYMEHT; CTaHOK

to develop — co3naBaTh; pa3BUBaTh; COBEPILIEHCTBOBATD; pa3padaThIBaTh
development — pa3Butue; coopyxkeHue; pa3paboTka; yCOBEPIICHCTBOBAHUE
wheel — koj1eco, MaxOBUK

lever — ppruar, pykosiTka

pulley — 6110k; mKuB

to magnify — yBeJIMUMBaTh; YCUIIMBATh

extension — pacHIMpeHue; paclpoCTPaHESHUE; TPOIOIHKCHHE

to operate — paboTaTh; ynpaBJiiTh

mill — menpHUITA

trip — hammer pbI4a>kHbI MOJIOT

to assemble — coOuparh , MOHTUPOBATH

assembly — cOopka; y3en; arperat

sail — mapyc; KpbUIO BETPSHON MEITbHUIIBI

engine — MallliHa; IBUTaTeb

steam engine — napoBasi MalIuHa

analytical engine — aHanmuTHYeCKasi MalIiHA

loom — TKaKUA CTAaHOK

13



pattern — puCYHOK, y30p; 00paserly
shuttle — yemHOK

thread — HUTKA, HUTH

to punch — npobuBatp; nephopupoBaTh
ancestor — IpeIoK, MPapoaUTEIhb

tape — JIeHTa

data — nanubie; nHMOpMaLIKA

to process — 00pabaThIBaTh

precursSor — NnMpeAmMCCTBECHHUK, ITPCABCCTHUK

L. Fill in the blanks and translate the sentences:

1. Mechanization refers to the replacement of human ... with mechanical power.

2. Simple mechanical ... were replaced by powered machines.

3. The Chinese developed trip-hammers powered by flowing ....

4. The mechanical clock represented a complex ... with its own built-in power
source.

5. Windmills had ... for automatical turning the sails.

6. The Watt steam ... marked the beginning of the Industrial Revolution.

7. The Jacquard loom demonstrated the concept of a programmable ....

8. The "analytical engine" proposed by Charles Babbage was the precursor of the
modern digital ....

a. engine, b. power, c. devices, d. water, e. computer, f. mechanisms, g. assembly, h.

machine.

I1. Answer the following questions:
1. What field has the technology of automation evolved from?
2. What does mechanization refer to?

3. What were the first tools made of in prehistoric times?
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10.

1.
12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.

What kinds of simple mechanical devices and machines were developed under
the control of human intelligence?

What was the next extension in the development of mechanization?

What are the examples of powered machines that did not require human strength
to operate?

What powered tool was developed by the Chinese 2,000 years ago?

What motors did the early Greeks experimented with?

What kind of clock was developed in 1335 in Europe?

What kinds of windmills were developed during the Middle Ages in Europe and
the Middle East?

What powered machine marked the beginning of the Industrial Revolution?

Who was the inventor of the steam engine?

What kinds of powered engines and machines have been devised since the intro-
duction of the Watt steam engine?

What is the next important development in the history of automation?

What concept did the Jacquard loom demonstrate?

When did Jacquard devise his automatic loom?

What could this automatic loom produce?

How did the Jacquard loom work?

Who developed the concept of programming a machine in the 19-th century?
What engine did Charles Babbage propose?

What operations could his "analytical engine" perform?

What is the historical role of this device?

III. Translate the sentences.

1. Mechanization had its beginnings in the Industrial Revolution.

2. Simple mechanical devices magnifying the power of human muscle were devel-

oped hundreds of years ago.
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3. The mechanical clock representing a complex assembly with its own built-in pow-
er source was designed in 1335 in Europe.

4. Windmills with mechanisms for turning the sails were created during the Middle
Ages.

5. Devising the steam engine by James Watt marked the beginning of the Industrial
Revolution.

6. Powered engines and machines obtaining their energy from mechanical, chemical,
electrical and nuclear were being devised during two centuries.

7. The Jacquard automatic loom was capable of producing complex patterns in tex-
tiles by controlling the motions of many shuttles.

8. The concept of programming a machine was developed in the 19-th century.

9. Mechanical data processing was proposed by Charles Babbage in the 19-th centu-
ry.

1V. Translate into English:
[IpompblliieHHass PEBOJIIOIMUS, UCTOPUUYECKUE JTOCTHXKEHUS, CIEIYIOUIUN 1ar,
CJIO’KHAsl KOHCTPYKIUs (arperar), mapoBasi MallMHAa, UCTOYHHK SIAECPHON SHEPruw,

BXXHOE JIOCTHXKEHUE, 00paboTka nH(OpMAIIUH.

TEXT 4

MODERN DEVELOPMENTS IN AUTOMATION TECHNOLOGY

A number of significant developments in various fields have occurred during
the 20th century: the digital computer, improvements in data-storage technology and
software to write computer programs, advances in sensor technology, and the deriva-
tion of a mathematical control theory. All these developments have contributed to the
progress in automation technology.

The development of the electronic digital computers called ENIAC (Electronic
Numerical Integrator and Computer) in 1946 and UNIVAC (Universal Automatic

Computer) in 1951 has permitted the control function in automation to become much
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more sophisticated and the associated calculations to be executed much faster than
previously possible. The development of integrated circuits in the 1960s propelled a
trend toward miniaturization in computer technology that has led to machines that are
much smaller and less expensive, than their predecessors, yet are capable of perform-
ing calculations at much greater speeds. This trend is represented today by the micro-
processor, a miniature multicircuited device capable of performing all the logic and
arithmetic functions of a large digital computer.

Along with the advances in computer technology, there have been parallel im-
provements in program storage technology for containing the programming com-
mands. Modern storage media includes magnetic tapes and disks, magnetic bubble
memories, optical data storage read by lasers, videodisks, and electron beam-
addressable memory systems. In addition, improvements have been made in the
methods of programming computers and other programmable machines. Modern
programming languages are to use and are more powerful in their data-processing
and logic capabilities.

The advances in sensor technology have provided a vast array of measuring
devices that can be used as components in automatic feedback control systems. These
devices include highly sensitive electromechanical probes, scanning laser beams,
electrical field techniques, and machine vision. Some of these sensor systems require
computer technology for their implementation. Machine vision, for example, requires
the processing of enormous amounts of data that can be accomplished only by high-
speed digital computers. This technology is proved to be a versatile sensory capabil-
ity for various industrial tasks, such as part identification, quality inspection, and ro-
bot guidance.

Finally, there has evolved since World War II a highly advanced mathematical
theory of control systems. The theo.ry includes traditional negative feedback control,
optimal control, adaptive control, and artificial intelligence. The traditional feedback
control theory makes use of linear ordinary differential equations to analyze prob-

lems, as in Watt's flying-ball governor. Although most processes are more complex
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than the flying-ball governor, they still obey the same laws of physics that are de-
scribed by differential equations. The optimal control theory and the adaptive control
theory are concerned with the problem of defining an appropriate index of perfor-
mance for the process of interest and then operating it in such a manner as to opti-
mize its performance. The difference between optimal and adaptive control is that the
latter must be implemented under conditions of a continuously changing and unpre-
dictable environment; it therefore requires sensor measurements of the environment
to implement the control strategy.

Artificial intelligence is an advanced field of computer science in which the
computer is programmed to exhibit characteristics commonly associated with human
intelligence. These characteristic include the capacity for learning, understanding
languages, reasoning, solving problems, rendering expert diagnoses, and similar men-
tal capabilities. The developments in artificial intelligence are expected to provide
robots and other "intelligent" machines with the ability to communicate with humans
and to accept very high-level instructions rather than the detailed step-by-step pro-
gramming statements typically required of today's programmable machines. For ex-
ample, a robot of the future endowed with artificial intelligence might be capable of
accepting and executing the command "assemble the product." Present-day industrial
robots must be provided with a detailed set of instructions specifying the locations of

the product's components, the order in which they are to be assembled, and so fo rth.

Vocabulary:

storage — 3alTOMHUHAHUE; XpaHEHUE

software — nporpammuoe obecneuenue (I10)

senssing — CYNTHIBAHKUE; ONIO3HABAHUE; BOCIIPUATHE

sensitive — YyBCTBUTEIIbHBIH

SeNsory — CEHCOPHBIU

SeNsor — JaT4YMK, YyBCTBUTEIbHBIN JIEMEHT; CUUTHIBAIOUIHNHI 3JIEMEHT

derivation — BBIBO/I (TE€OpHH)

18



to sophisticate — yCIoXHATD

integrated circuit — uaterpansHas cxema (MC)
multicircuited device — MHOTOKOHTYPHOE YCTPOMCTBO

to propel — nmpoaBuraTh Briepén; CTUMYIUPOBATH
predecessor — IpeIIeCTBEHHUK

medium(pl.media) — cpena; HocUTENb

memory — NaMsTh; 3alOMHUHaro1Iee ycTpoilctso (3Y)
bubble memory — nmaMsTh Ha HUIWHIPUYECKUX MAarHUTHBIX JoMeHax (LIM/]-mamsiTh)
beam-addressable memory — mamsTh ¢ aApecyeMbIM JIy4OM
array — MacCHB; COBOKYITHOCTb; HabOp

probe — I1ym; KOHTAKTHBIN JTaTYUK

machine — MalnHa, CTaHOK

machine vision — MallIMHHOE 3pEHUE

versatile — yHHBepcaIbHbIN

guidance — HaBe/IeHUE; YIIPABICHUE

artificial intelligence — uckyccrsennniii unTemiekT (M)
equation — ypaBHEHUE

governor — (aBTOMaTHYECKOE) yIPaBJISIOIIee YCTPONCTBO; PETYIATOP
reasoning — MBIIIJIEHUE; OCMBICIICHUE

to render — TOJTIKOBATh; MPEJCTABIIATH

statement — npejyioxkeHue; (GOpMyJIUPOBKA; ONIEpaTop

programming statement — onepaTop MporpaMMHUPOBAHUS

1. Answer the questions:

1. What developments of the XX century have contributed to the progress in auto-
mation technolog y?

2. What is the role of the electronic digital computer in automation?

3. What is the significance of integrated circuits for computer technology?

4. What functions does the microprocessor perform?
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I.

What are the improvements in program storage technology?
What have the advances in sensor technology provided?

Give some examples of such measuring devices.

What industrial tasks does the machine vision technology fulfill?

What theory has been evolved since World War I1?

. What does this theory include?
11.
12.
13.
14.
15.

What is the most advanced field of computer science?

What characteristics does it exhibit?

What capacities do these characteristics include?

What ability will the developments in artificial intelligence provide robots with?

Give an example of this ability.

Complete the sentences with the facts from the text:
The most significant developments of the XX century are: ....

The development of integrated circuits propelled ....

2
3. Modern storage media includes: ....
4

. The advances in sensor technology have provided a vast array of measuring devic-

es which include: ....

. The mathematical theory of control systems evolved after World War I1

. includes: ....

5
6
7. The characteristics of artificial intelligence are: ....
8

. An industrial robot provided with artificial intelligence is capable of ... .

III. Find the English equivalents in the text:

Baxnsie p213pa6OTKI/I, COOTBCTCTBYIOIIIMC BLIYUCIICHNA, HHTCTPAJIbHBIC CXCMBI,

BBITIOJIHSATH PACUYEThl, MHOTOKOHTYPHOE YCTPOMCTBO, 3alIOMUHAIONIAsl CPENa, S3BIKU

MpOrpaMMUPOBaHUs, U3MEPUTEIbHbIE PUOOPHI, CHUCTEMa YIpaBlIeHUs C OOpaTHOM

CBA3bI0, JJICKTPOMCXAHUYCCKUC KOHTAKTHBIC AATYHUKH, MAIIMHHOC 3PCHHUC, CCHCOP-
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HbIE CHUCTeMbI, 00paboTka mHMOpMaIMu, JUHEHHBIE TIpocThie AuddepeHnransHbIe

YpaBHCHUA, YMCTBCHHBIC CHOCO6HOCTI/I, HCKYCCTBCHHBIﬁ HHTCJIJICKT.

1V. Read and translate the sentences paying attention to the Passive Infinitive in

different functions:

1. A great number of measuring devices can be utilized in automatic feedback control
systems.

2. Machine vision requires enormous amounts of data to be processed by high-speed
digital computers.

3. Sensor technology proves to be used for various industrial tasks.

4. The calculations to be executed by the ENIAC enabled the control function in au-
tomation to become much more sophisticated.

5. To be implemented some of the sensor systems require computer technology.

6. To be operated means to be controlled.

7. The problem to be solved by a digital computer must be expressed in mathematical
terms.

8. Mini-computers are known to be applied as a part of the robots and digital program
control technological equipment.

9. Industrial robots must be provided with a set of instructions concerning the parts

which are to be assembled.

TEXT 5
AUTOMATIC CONTROL
History provides very early examples of automatic control, but they were little
used in industry. Progress was slow until this century, but it received an important
stimulus from the military needs of the last war and the pace has accelerated.
Automatic control is most advanced in industries like chemicals, oil refining
and food-processing, where materials are easy to handle. Because of it these indus-

tries have become highly automatic without any of the well-known inventions, such
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as transfer-machines and electronic computers. Control is also largely automatic in
the manufacture of goods so different as iron and steel, cement and paper.

A system of control usually consists of three basic Texts — one that measures,
one that controls, and one that corrects. If, for example, the condition to be controlled
is the temperature of a boiler, the measuring Text records what is happening to the
temperature and tells the controlling Text, which compares the actual temperature
with it should be and then tells the correcting Text to adjust a steam valve and so cor-
rect the temperature.

Controlling instruments are pneumatic, mechanical or hydraulic, and electric.
Electric or electronic Texts are fast and able to send signals over long distances so
giving "remote" control.

Automatic control is perhaps best known in plants where production is contin-

uous, such as oil-refineries, but it is also found in factories that produce in batches.

Vocabulary:

automatic control — aBTOMaTH4eCKOE YIIPABICHHUE;
food-processing industry — mureBas IpOMBITIUICHHOCTb;
boiler — xorem;

to record — 3amMCHIBATE;

steam valve — mapoBoii kamnaH;

remote control — IUCTAaHIIMOHHOE YIIpaBJICHUE,

continuous — HEMPEPHIBHBIM.

L. Get ready to answer the following questions:

When did progress in automatic control receive an important stimulus?
In what industries is automatic control most advanced?

What basic Texts does a system of control usually consist of?

What kind of controlling instruments do you know?

What Texts are used to give "remote" control?
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11. Ask questions on all the parts of the following sentences:
Fresh applications of automatic control are still being found everywhere.
Orders for hundreds of computers of all sizes have been placed by

enterprises.

TEXT 6
AUTOMATION IN INDUSTRY

Many industries are highly automated or use automation technology in some
part of their operation. In communications and especially in the telephone industry
dialing and transmission are all done automatically. Railways are also controlled by
automatic signaling devices, which have sensors that detect carriages passing a par-
ticular point. In this way the movement and location of trains can be monitored. Not
all industries require the same degree of automation. Sales, agriculture, and some ser-
vice industries are difficult to automate, though agriculture industry may become
more mechanized, especially in the processing and packaging of foods. The automa-
tion technology in manufacturing and assembly is widely used in car and other con-
sumer product industries.

Nevertheless, each industry has its own concept of automation that answers its

particular production needs.

Vocabulary:
agriculture industry — cebCKOXO03sIIICTBEHHAS TPOMBIIIICHHOCTB;

particular production needs — onpeeneHHbIE MPONU3BOICTBCHHBIE HYK/IBI.

1. Find the following words and word combinations in the text:
BBICOKOABTOMAaTU3UPOBAHHBIH;

MIPOMU3BOJICTBO U COOPKA;

cOOCTBEHHAsI KOHIIETIMS aBTOMAaTU3AIIHH;

Ha0op M nepenava;
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YCTPOMCTBO;

NATYMK;

onpeereHHas TOUKa;
JBU>KEHUE U PACIIOJIOKEHHUE;

O,Z[I/IHaKOBI)Iﬁ YPOBCHb aBTOMATHU3allUH.

I1. Tell what industries use automation technologies.

TEXT 7
AUTOMATED PRODUCTION LINES

An automated production line consists of a series of workstations connected by
a transfer system to move parts between the stations. This is an example of fixed au-
tomation, since these lines are typically set up for long production runs, perhaps mak-
ing millions of product Texts and running for several years between changeovers.
Each station is designed to perform a specific processing operation, so that the part or
the product is constructed stepwise as it progresses along the line. A raw work part
enters at one end of the line, proceeds through each workstation, and emerges at the
other end as a completed product. In the normal operation of the line there 1s a work
part being processed at each station, so that many parts are being processed simulta-
neously and a finished part is produced with each cycle of the line.

The various operations, part transfers, and other activities taking place on an
automated transfer line must all be sequenced and coordinated properly for the line to
operate efficiently. Modern automated lines are controlled by programmable logic
controllers, which are special computers that facilitate connections with industrial
equipment and can perform the kinds of timing and sequencing functions required to
operate such equipment.

Automated production lines are utilized in many industries, most notably au-

tomotive, where they are used for processes such as machining and pressworking.
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Machining is a manufacturing process in which metal is removed by a cutting
or shaping tool, so that the remaining work part is the desired shape. Machinery and
motor components are usually made by this process. In many cases, multiple opera-
tions are required to completely shape the part. If the part is mass-produced, an auto-
mated transfer line is often the most economical method of production. Many sepa-
rate operations are divided among the workstations. Transfer lines date back to about
1924,

Pressworking operations involve the cutting and the forming of parts from
sheet metal. Examples of such parts include automobile body panels, outer shells of
major appliances (e.g., laundry machines and ranges), and metal furniture (e.g., desks
and file cabinets). More than one processing step is often required to complete a
complicated part. Several presses are connected together in sequence by handling
mechanisms that transfer the partially completed parts from one press to the next,

thus creating an automated pressworking line.

Vocabulary:

automated production line — aBTOMaTW4eckas TOTOYHAS JIMHUS; aBTOMAaTHYECKAs
CTaHOYHAas JIMHUS

workstation — paboyasi ctaHius; pabouee MECTO

to transfer — nepemeiare; TPaHCIIOPTUPOBATD

transfer system — TpaHCTIOpTHAsi CUCTEMA, CUCTEMA TPAHCTIOPTUPOBKHU
transfer line — aBToMaTH4ecKas THHUS

to fix — ¢puKcUpoBaTh; yCTaHABINBATD

to run — paboTaTh; SKCILUTyaTHPOBATh; MPUBOANTD B JICHCTBHUE

run — padoTa; SKCIUTyaTalus; NapTUus; Cepusi; MPOroH (LIUKJ pabOThI)
production run — mapTusi 00padaThIBaeMBbIX JIeTalleh

to change — 3aMeHAThH; U3MEHSITh; MEPEKIIOYATh

changeover — nepeHanaaka; IepeHacTpoiika; NepeKIIoueHne

step — CTymneHb, miar
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stepwise — CTYyIIeHbKaMU; IOCTEIIEHHO

raw — ChIpOii; HeOOpaOOTaHHBIMA

raw work part — HeoOpaboTaHHas 3aroTOBKa

to proceed — mpoBUTATHCS

to emerge — MOSBIATHCS; BBIXOIUTh

simultaneously — 0JITHOBpeMEHHO

to time — pacCUMTHIBATh 10 BPEMEHH; COTIIACOBBIBATH BO BPEMEHH
automotive — aBTOMOOMJIbHBIN

machinery — 060py10BaHNE; MAITUHBI; MEXaHU3MBI
pressworking — npeccoBaHue; IMTaMIIOBKa

to cut — pa3pes3arth; cpe3aTh; Ipope3aTh

cut — paspes; cpes; Ipope3

cutting tool — pexxyIuii HHCTpYMEHT; pe3ell

to shape — npunaBats popMy; mpopuIMpoBaTH
shape — ¢hopma; npoduis; KoHDUTypaTTHST

shaping tool — ¢paconnbsIf(nTpoHIIbHBIN) pe3ely
sheet — TUCT; (TOHKO)IMCTOBOW MaTepual

sheet metal — ToHKOIMCTOBOM MeTaT

shell — oOmMBKa; KOXKyX; 000I09Ka

appliance — npucnoco0aeHue; yCTpOCTBO; MpUOdOp
laundry machine — ctupanbHas mMaimivHa

range — KyXOHHas TJInuTa

file cabinet — mkad a8 TOAMIMTHIX NTOKYMEHTOB; KaHmenspckuii mkad handling

mechanism — MaHUITYJISITOP; TPAHCIIOPTHO-3aTPYy30YHOE YCTPOUCTBO.

1. Answer the questions:
1. What does an automated production line consist of?
2. What is the function of a transfer system?

3. What does the term "fixed automation" mean?
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What is each station designed for?

What is the route of moving the work parts along the transfer system?
Where and how are the work parts being processed?

Under what conditions will the transfer line operate efficiently?

What are modem automated production lines controlled by?

o © N ok

What are programmable logic controllers?

10. What functions do they perform?

11. What industry are automated production lines most notably utilized in?
12. What processes are they used for in automotive industry?

13. What process is called machining?

14. What devices are usually made by machining?

15. When is an automated transfer line the most economical method of production?
16. When were the first automated transfer lines introduced?

17. What process is called pressworking?

18. What devices are usually made by pressworking?

19. What does an automated pressworking line consist of?

20. What function does it perform?

II. Read and translate the sentences paying attention to the For + Infinitive Con-

struction:

1. The transport system is used for the work parts to be moved between the work-
stations.

2. An automated production line consists of a series of workstations for several
work parts to be processed simultaneously.

3. All the operations on an automated transfer line must be coordinated properly for
the line to operate efficiently.

4. Modern automated lines are controlled by programmable logic controllers for

connections with industrial equipment to be facilitated.
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10.

1.

Automated production line s use special computers for the functions of timing
and sequencing to be performed.

Automated production lines are notably utilized in automotive industry for the
processes of machining and pressworking to be performed most efficiently.

For the work part to become of the desired shape, the process of machining is ap-
plied.

Multiple operations are required for the part to be completely shaped.

For the parts to be cut and formed from sheet metal, pressworking operations are
used.

For a complicated part to be completed, more than one processing step is re-
quired.

For the partially completed parts to be transferred from one press to the next, sev-

eral presses are to be connected together in sequence.

III. Translate the sentences into English using the words from the text:

1.

A

Paboune cTaHIMU COEAUHSAIOTCS CHCTEMON TPAHCTIOPTUPOBKH.

3aroTOBKH MEPEMEIIAIOTCS MEKAY CTAHIIUSIMH.

MHorue 3arotoBki 00pabaTeIBalOTCA 0JHOBPEMEHHO.

B koHIIe Ka)K10T0 IMKIIA MOSABIsieTCs 00paboTaHHAas! JETallb.

CrennanbHble KOMITBIOTEPHI BBHIOJIHAIOT (YHKIIMM TEXHOJIOTHYECKOW MOCIeno-
BaTEJILHOCTH U COTJIACOBAHUS BO BPEMEHH.

ABTOMaTHYECKHE CTAHOYHBIE JTMHUH HCIIONB3YIOTCS AJISl BHITTOJHEHUS MIPOLIECCOB
MEXaHUYECKOM 00pabOTKH U IITAMIIOBKH.

Mexanunueckass 00pabOTKa OCYIIECTBISCTCS PEXYIIUMH U NPOPUILHBIMU HH-
CTPYMEHTaMH.

[IITamrnoBka BKJIHO4aeT 0OpabOTKy pe3aHHeM M NpodUIMpOBaHUE JeTaliedl u3

TOHKOJIMCTOBOT'O METAaJlja.
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9. Heckonbko MpeCCOB NOCJICAOBATCIIbBHO COCANHAOTCS C ITIOMOIIIBIO TPAHCIIOPTHO-

3arpy304HbIX YCTPOMCTB, KOTOpBIE MEPEMEIIAIOT JETalId OT OJHOrO IMpecca K

IPYroMy.

1V. Translate the text in a written form without using a dictionary:
MACHINE TOOLS

Any machine tool is a stationary power-driven machine that is used to shape or
form parts made of metal or other materials. The shaping is accomplished in four
general ways: (1) by cutting excess material in the form of chips from the part; (2) by
shearing the material; (3) by squeezing metallic parts to the desired shape; and (4) by
applying electricity, ultrasound, or corrosive chemicals to the material. The fourth
category covers modern machine tools and processes for machining ultrahard metals
not machinable by older methods.

Machine tools that form parts by removing metal chips from a workpiece in-
clude lathes, shapers and planers, drilling machines, milling machines, grinders, and
power saws. The cold forming of metal parts, such as cooking utensils, automobile
bodies, and similar items, is done on punch presses, while the hot forming of white-
hot blanks into appropriately shaped dies is done on forging presses.

Modern machine tools cut or form parts to tolerances of plus or minus one
ten-thousandth of an inch (0.0025 millimetre). In special applications, precision lap-
ping machines can produce parts that are within plus or minus two millionths of an
inch (0.00005 millimetre). Because of the precise dimensional requirements of the
parts and the heavy cutting forces exerted on the cutting tool, machine tools combine

weight and rigidity with delicate accuracy.
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V. Translate the text in a written form without using a dictionary:
AUTOMATED TRANSFER LINES

With a systems approach, factories make things by passing them through suc-
cessive stages of manufacturing without people's intervening. So transfer lines, which
made their debut in car factories in the decade before the Second World War, count
as automated systems. They carry components past lines of machine tools which each
cuts them automatically. People are not required; the machines clamp the parts onto
themselves without a workman being present. Thus, transfer lines are different from
assembly lines (although the two are sometimes mixed up) where people are very
much in evidence.

With "programmability", a system can do more than one kind of job. An indus-
trial robot is an automated machine; it works automatically, and an operator can re-
program the computer that controls it to make the machine do different things. It can
be as much at home welding bits of metal together, as holding a spray gun to paint a
car body.

Finally, feedback makes an automatic device vary its routine according to
changes that take place around it. An automatic machine tool with feedback would
have sensors that detect, for instance, if the metal it is cutting is wrongly shaped. If it
is, the sensors instruct the machine to vary its routine accordingly. Other examples of
devices with feedback are robots with vision or other sensors that can "see" or "feel"
what they are doing.

Finally, feedback makes an automatic device vary its routine according to
changes that take place around it. An automatic machine tool with feedback would
have sensors that detect, for instance, if the metal it is cutting is wrongly shaped. If it
is, the sensors instruct the machine to vary its routine accordingly. Other examples of
devices with feedback are robots with vision or other sensors that can "see" or "feel"

what they are doing.
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TEXT 8
AUTOMATED ASSEMBLY

Assembly operations have traditionally been performed manually, either at sin-
gle assembly workstations or on assembly lines with multiple stations. Owing to The
high labour content and high cost of manual labour, greater attention has been given
in recent years to the use of automation for assembly work.

Assembly operations can be automated using production line principles if the
quantities are large, the product is small, and the design is simple (e.g., mechanical
pencils, pens, and cigarette lighters). For products that do not satisfy these conditions,
manual assembly is generally required.

Automated assembly machines have been developed that operate in a manner
similar to machining transfer lines, with the difference being that assembly opera-
tions, instead of machining, are performed at the workstations. A typical assembly
machine consists of several stations, each equipped with a supply of components and
a mechanism for delivering the components into position for assembly. A workhead
at each station performs the actual attachment of the component. Typical workheads
include automatic screwdrivers, welding heads and other joining devices. A new
component is added to the partially completed product at each workstation, thus
building up the product gradually as it proceeds through the line.

Assembly machines of this type are considered to be examples of fixed auto-
mation, because they are generally configured for a particular product made in high
volume. Programmable assembly machines are represented by the component-

insertion machines employed in the electronics industry.

Vocabulary:

supply of components — moctaBka KOMIIOHEHTOB;
automatic screwdrivers — aBTOMaTU4€CKHE OTBEPTKU;
joining devices — yCTpONCTBA COCTUHEHUS,;

machining transfer lines — nuHUs epegaun MEXaHUYECKOH 00paObOTKHU.
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L. Give the English equivalents:
JNEUCTBUS MO COOPKE, MPUHIIUIIBI TOTOYHOW JIMHUM, OTBEYATh YCIOBUSAM, JTOCTABUTH
KOMITOHEHT B MO3UIIUIO JIJIsi COOPKH, HOBBIA KOMIIOHEHT 100aBJIsETCS K YaCTUYHO 3a-

KOHYCHHOMY H3JICJIMIO, ITIOCTCIICHHO CO3/1aBas N3ACJINC.

11. Match the phrases and translate them into Russian:
Assembly manual transfer fixed programmable electronic;

Operation labour line automation machine industry.

I11. Find the sentences with the Participle I in the text and translate into Russian.

1V. Answer the questions:

a) What are the reasons of the appearing of the automated assembly?
b) What conditions should product satisfy for the automated assembly?
c) What is the Text of the automated assembly?

d) What does a typical assembly machine consist of?

V. Give the explanations of the following definitions:
automated assembly;

manual assembly;

workstation;

fixed automation.
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UNIT 2 ROBOTICS

TEXT 9
APPLICATIONS OF AUTOMATION AND ROBOTICS IN INDUSTRY

Manufacturing is one of the most important application area for automation
technology. There are several types of automation in manufacturing. The examples of
automated systems used in manufacturing are described below.

1. Fixed automation, sometimes called «hard automation» refers to automated
machines in which the equipment configuration allows fixed sequence of processing
operations. These machines are programmed by their design to make only certain
processing operations. They are not easily changed over from one product style to
another. This form of automation needs high why it is suitable for products that are
made in large volumes. Examples of fixed automation are mashing transfer lines
found in the automobile industry, automatic assembly machines and certain chemical
processes;

2. Programmable automation is a form of automation for producing products in
large quantities, ranging from several dozen to several thousand Texts at a time. For
each new product the production equipment must be reprogrammed and changed
over. This reprogramming and changeover take a period of non-productive time. Pro-
duction rates in programmable automation are generally lower than in fixed automa-
tion, because the equipment is designed to facilitate product changeover rather than
for product specialization A numeral control machine tool is a good example of pro-
grammable automation, The program is coded m computer memory for each different
product style and the machine-tool is controlled by the computer programs.

3. Flexible automation is a kind of programmable automation. The program-
mable automation requires time to re-program and change over the production
equipment for each series of new product. This is lost production time which is ex-

pensive. In flexible automation the number of products is limited so that the change-
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over of the equipment can be done very quickly and automatically. The reprogram-
ming of the equipment in flexible automation is done at a computer terminal without
using the production equipment itself. Flexible automation allows a mixture of differ-

ent products to be produced one right after another.

Vocabulary:

only certain processing operations — TOJbKO HEKOTOPBIE OTIEpPaIliH T10
00paboTkKe;

needs high initial investments — Hyx1aTbcs B OOJBIINX HAYaTbHBIX
WHBECTUIIUSAX;

high production rates — BrICOKHE HOPMBI IPOU3BO/ICTBA.

I. Find equivalents in English in the text:

a) chepa MPUMEHECHHUS;

b) ¢pukcupoBaHHas MMOCIEIOBATEILHOCTH ONEPAITUiA;
C) aBTOMaTUYECKHE COOPOYHBIE MAITUHBI;

d) onpeneneHHbIe XUMHUUECKHUE MTPOLIECCHI;

€) CTAaHOK C YUCJIOBBIM NMPOTPAMMHBIM YIIPaBICHHUEM;
f) moTepsiHHOE MTPOM3BOCTBEHHOE BPEMS;

g) pazHooOpa3Hasi MPOAYKITHSI.

11. Answer the questions:

1. What is the most important application of automation?

2. What are the types of automation used in manufacturing?

3. What is fixed automation?

4. What are the limitations of hard automation?

5. What is the best example of programmable automation?
e automation technology;

e fixed automation;
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e assembly machines;

¢ non-productive time;

e programmable automation;
e computer terminal;

e numerical-control

e machine-tool.

TEXT 10
ROBOTS IN MANUFACTURING

Today most robots are used in manufacturing operations. The applications of
robots can be divided into three categories:

1. material handling;

2. processing operations;

3. assembly and inspection.

Material-handling is the transfer of material and loading and unloading of ma-
chines. Material-transfer applications require the robot to move materials or work
parts from one to another. Many of these tasks are relatively simple: robots pick up
parts from one conveyor and place them on another. Other transfer operations are
more complex, such as placing parts in an arrangement that can be calculated by the
robot. Machine loading and unloading operations utilize a robot to load and unload
parts. This requires the robot to be equipped with a grip-per that can grasp parts. Usu-
ally the gripper must be designed specifically for the particular part geometry.

In robotic processing operations, the robot manipulates a tool to perform a pro-
cess on the work part. Examples of such applications include spot welding, continu-
ous arc welding and spray painting. Spot welding of automobile bodies is one of the
most common applications of industrial robots. The robot positions a spot welder
against the automobile panels and frames to join them. Arc welding is a continuous
process in which robot moves the welding rod along the welding seam. Spray paint-

ing is the manipulation of a spray-painting gun over the surface of the object to be
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coated. Other operations in this category include grinding and polishing in which a
rotating spindle serves as the robot's tool.

The third application area of industrial robots is assembly and inspection. The
use of robots in assembly is expected to increase because of the high cost of manual
labour. But the design of the product is an important aspect of robotic assembly. As-
sembly methods that are satisfactory for humans are not always suitable for robots.
Screws and nuts are widely used for fastening in manual assembly, but the same op-
erations are extremely difficult for a one-armed robot.

Inspection is another area of factor operations in which the utilization of robots
is growing. In a typical inspection job, the robot positions a sensor with respect to the
work part and determines whether the part answers the quality specifications. In near-
ly all industrial robotic applications, the robot provides a substitute for human labour.
There are certain characteristics of industrial jobs performed by humans that can be
done by robots:

a) the operation is repetitive, involving the same basic work motions every cy-
cle;

b) the operation is hazardous or uncomfortable for the human worker (for ex-
ample: spray painting, spot welding, arc welding, and certain machine loading and
unloading tasks);

c) the workpiece or tool are too heavy and difficult to handle;

d) the operation allows the robot to be used on two or three shifts.

Vocabulary:

handling — obGpaienue;
transfer — mepemaya, mepeHoc;
location — MeCTOHAXO0XKICHHE;
pick up — 6partb, nogdOHUpaThk;
arrangement — pacroyioKeHue;

to utilize — yTHIM3UpOBaTh, HAXOAUTH IPUMEHEHUE;
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grippcr — 3axBar;

to grasp — CXBaThIBaTh,

spot welding — ToueuHas cBapka;
continuous — HEMPEPHIBHBIH;

arc welding — snekTpoyrosas cBapka;
spray painting — OKpacka paciblJIeHHUEM;
frame — pama;

spray-painting gun — paciblUIATENb KPacKH;
grinding — mudoBaHue;

polishing — nonupoBanue;

spindle — mmuHENb;

manual — py4HO#;

labour — rpyn;

hazardous — onacHBIi;

shift — cmeHa.

1. Fill in the blanks.

1. Material-transfer applications require the robot to move ... from one to another;

2. Machine loading and unloading operations utilize ... to load and unload parts;

3. The applications of robots can be divided into three categories: ...;

4. In nearly all industrial robotic applications, the robot provides ... for human labour.

II. Answer the questions:
1. How are robots used in manufacturing?

2. What is «material handling»?

3. What does a robot need to be equipped with to do loading and unloading opera-

tions?

4. What does robot manipulate in robotic processing operation?

5. What is the most common application of robots in automobile manufacturing?
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6. What operations could be done by robot in car manufacturing industry?

7. What are the main reasons to use robots in production?

8. How can robots inspect the quality of production?

9. What operations could be done by robots in hazardous or uncomfortable for the
human workers conditions?

10. Call certain characteristics of industrial jobs that can be done by robots.

III. Translate into English:

1. CymecTByeT HECKOIBKO Pa3IMYHbIX CEep UCIOIB30BaHUS aBTOMATU3ALUU B TIPO-
U3BO/JICTBE;

2. Jlns mucnosib30BaHUSL KECTKOM aBTOMATU3ALMKM HEOOXOIUMBI OOJIbIINE WHBECTH-
LI,

3. KecTkass aBTOMaTu3alys MIMPOKO HCIOJIb3YETCS] B XUMUYECKON MPOMBIILIEHHO-
CTH;

4. CTaHK{ € YKMCIIOBBIM MPOrPaMMHBIM YIPABICHUEM — XOPOLIUN IPUMEP MPOrpam-
MHPYEMOW aBTOMAaTU3aIlNH;

5. 'nOkast aBTromMaTHU3aIys AeIaeT BOZMOXKHBIM MIEPENpOrpaMMHUpOBaHUE 000pyA0Ba-
HUS;

6. Bpems npoctost 060pynoBaHusi 000pauyruBaeTCsi OOJIBIIMMHU YOBITKAMU;

7. Vicnonb3oBaHue THOKOW aBTOMATH3allMU JIETAET BO3ZMOXHBIM MTPOU3BOJICTBO pa3-

HOOOpa3HOM IPOTYKIINH.

TEXT 11
INDUSTRIAL ROBOTICS
Industrial robotics is an automation technology that has received considerable
attention since about 1960. This section will discuss the development of industrial ro-

botics, the design of the robot manipulator, and the methods of programming robots.
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DEVELOPMENT OF ROBOTICS

Robotics is based omn two related technologies: numerical control and teleopera-
tors.

Numerical control (NC) is a method of controlling machine tool axes by means
of numbers that have been coded omn a punched paper tape or other media. It was de-
veloped during the late 1940s and early 1950s. The first numerical control machine
tool was demonstrated in 1952 in the Texted States at the Massachusetts Institute of
Technology (MIT). The subsequent research at MIT led to the development of the
APT (Automatically Programmed Tools) language for programming machine tools.
A teleoperator is a mechanical manipulator that is controlled by a human from a re-
mote location. The initial work on the design of teleoperators can be traced to the
handling of radioactive materials in the early 1940s. In a typical implementation, a
human moves a mechanical arm and hand at one location, and these motions are du-
plicated by the manipulator at another location.

Industrial robotics can be considered a combination of numerical control and
teleoperator technologies. Numerical control provides the concept of a program-
mabble industrial machine, and teleoperator technology contributes the notion of a
mechanical arm to perform useful work. The first industrial robot was installed in
1961 to unload parts from a die-casting operation. Its development was due largely to
the efforts of the Americans George C. Devol, an inventor, and Joseph F. Engel-
berger, a businessman. Devol originated the design for a programmable manipulator,
the U.S. patent for which was issued in 1961. Engelberger teamed with Devol to
promote the use of robots in industry and to establish the first corporation in robotics

— Unimation, Inc.

Vocabulary:
industrial robotics — mpoMbllIIEHHAs] pOOOTOTEXHHUKA
robot manipulator — po60T-MaHUTTYISITOP

axis (pl. axes) — koopiMHATHAs OCh; (yIpaBisieMas) KOOpAUHATA
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subsequent — mociexyOIUn

automatically programmed tool (APT) — craHok ¢ aBTOMaTW4YeCKUM TPOTPaAMMHBIM
yIpaBIeHUEM

remote — OTIAJIEHHBIN

location — 1o3MIHS; TOI0KEHHUE

arm — (MexaHMuecKas) pyka; peluar; 3BeHO (MaHUMYJIATOPA)
hand — (Mexanudeckas) pyka

to duplicate — ny6upoBaTh

to provide the concept — naBaTh NOHATHE

to contribute the notion — naBaTh npeacTaBIeHUE

die casting — TUTHE 1O/ 1aBICHUEM

to originate — 1aBaTh Ha4ayo; CO37aBaTh

to team — 00BbETUHATHCS

1. Answer the questions:

1. What is industrial robotics?

What technologies is ro bot ics based on?

What can you say about numerical control?

What do you know about a teleoperator?

What concept does numerical control provide?

What notion does teleoperator technology contribute?

When was the first industrial robot installed?

® N N kWD

What operations did it perform?

I1. Read and translate the words of the same stem:
1. industry — industrialist — industrial

2. to develop — developer — development

3. to design — designer — designing

4. to manipulate — manipulator — manipulation
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5. to demonstrate — demonstrator — demonstration
6. mechanics — mechanic — mechanical

7. to combine — combined — combination

8. to install — installation

9. to operate — operator — operation

10. to invent — inventor — inventive — invention

11. to program — programmer — programming — programmable

II1. Read and translate the sentences paying attention to the functions of the infini-

tive:

1. a. To consider the development of industrial robotics means to consider the devel-
opment of automation technology.
b. To consider the development of industrial robotics it is necessary to consider the
development of automation technology.

2. a. To control machine tools by means of numbers means to apply the method of
numerical control.
b. To control machine tools by means of numbers it is necessary to apply the
method of numerical control.

3. a. To program machine tools is possible by means of the APT language.
b. To program machine tools one should know the APT language.

4. a. To study the principles of industrial robotics requires the knowledge of numeri-
cal control and teleoperator technologies.
b. To study the principles of industrial robotics one must study numerical control
and teleoperator technologies.

5. a. To unload parts from a die-casting operation was the function of the first indus-
trial robot in 1961.
b. To unload parts from a die-casting operation the first industrial robot was in-
stalled in 1961.

6. a. To promote the use of robots in industry was an idea of Americans.
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b. To promote the use of robots in industry the first corporation in robotics was es-
tablished in America.

7.a. To provide the method of numerical control is important for increasing the
productivity of machine tools.
b. To increase the productivity of machine tools the method of numerical control is

to be provided.

1V. Translate the sentences into English using the words from the text:

1. [TepBbIii CTAHOK C YMCIOBBIM MPOTPAMMHBIM YIIPABICHUEM OBLI TPOIEMOHCTPHPO-
BaH B 1952-om rony B CIIIA B MaccayyceTcKOM TEXHOJIOTMYECKOM HHCTHUTYTE.

2. IlepBoHauanbHasi paboTa HaJl MPOEKTOM TEJIEONEPaTOPOB OTHOCUTCS K 00paboTKe
paaMoOaKTUBHBIX MaTepuanoB B Hayajie 1940-x ronos.

3. TlepBbIit MPOMBITIUIEHHBIN poOOT ObLI ycTaHOBIICH B 1961 roay s pa3rpy3ku je-
TaJIeH.

4. [IpompblnuieHHas: pOOOTOTEXHUKA — A3TO COYETAHWE TEXHUYECKHX CPEICTB YHCIIO-

BOT'O IPOTrPAaMMHOT0 YIIPaBIIEHUS U TeJeolepaTopa.

TEXT 12

ROBOT PROGRAMMING
The computer system that controls the manipulator must be programmed to

teach the robot the particular motion sequence and other actions that must be per-
formed in order to accomplish its task. There are several ways that industrial robots
are programmed.

One method is called lead-through programming. This requires that the manip-
ulator be driven through the various motions needed to perform a given task, record-
ing the motions into the robot's computer memory. This can be done either by physi-
cally moving the manipulator through the motion sequence or by using a control box
to drive the manipulator through the sequence.

The second method of programming involves the use of a programming lan-

guage very much like a computer programming language. However, in addition to
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many of the capabilities of a computer programming language (i.e., data processing,
computations, communicating with other computer devices, and decision making),
the robot language also includes the statements specifically designed for robot con-
trol. These capabilities include (1) motion control and (2) input/output. Motion-
control commands are used to direct the robot to move its manipulator to some de-
fined position in space. For example, the statement "move PL" might be used to di-
rect the robot to a point in space called PL. Input/output commands are employed to
control the receipt of signals from sensors and other devices in the work cell and to
initiate control signals to other pieces of equipment in the cell. For instance, the
statement "signal 3, on" might be used to turn on a motor in the cell, where the motor

is connected to output line 3 in the robot's controller.

Vocabulary:

motion sequence — MOCJIeI0BaTEIbHOCTh ABWKCHUH (TIepeMeIeHU )
lead-through programming — nporpamMMupoBanue o0yueHueM
control box — kopoOka ynpaBieHuUsl; MyJbT YIIPABICHUS

to make a decision — mpUHUMATD pelLICHUE

input — BBOJI

output — BEIBOJI

statement — popMyIHpPOBKa; MPEATIOKEHUE; OTIEpaTop
programming language (PL) — si3b1k nporpamMmMupoBaHus
receipt — moJay4eHue, npueém

cell (= work cell) — rubkuii mpousBoacTBEeHHBIN MOyIb (['TIM)

to initiate — BKJIIOYaTh, BBOAUTH B JCHCTBHE

1. Answer the questions:
1. What function does the computer system perform in robot programming?
2. What two methods are used in robot programming?

3. In what way is the method of lead-through programming realized?
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4. What capabilities of a computer programming language are mentioned in the
text?

5. What capabilities does the robot programming language include?

6. What is meant by motion-control commands?

7. When is the statement "move PL" used?

8. What are input/output commands employed for?

9. When is the statement "signal 3, on" used?

I1. Find the English equivalents in the text:

MOCJIE0BATEIBHOCTh JBUKCHHI, MaMATh KOMIIBIOTEpA, KOpOOKa yrpaBJeHHUS,

A3BIK MPOTPAMMHUPOBAHUs, 00paOOTKa TAHHBIX, IPUHATUE PEIICHUS, YIIPABICHHUE PO-

6OTOM, KOMaHAbI YIIPABJICHHUA IICPCMCIICHUAMMU.

I11. Fill in the blanks and translate the sentences:

1
2
3
4.
5
6
7

All industrial robots are ...

The robot manipulator is controlled by the ....

All manipulator motions are recorded into the robot's computer ....

The first method of robot programming is called ... programming.

The second method of robot programming uses a programming ....

The robot programming language includes the ... designed for robot control.

The ... of robot programming language include motion control commands and in-

put/output commands.

a. statements, b. lead-through, c. computer system, d. capabilities, e. pro-

grammed, f. memory, g. language.
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1V. Read and translate the sentences paying attention to the Modal Verbs and the
Subjunctive Mood.

1. The computer system that controls the manipulator should be programmed. It is
required that the robot manipulator should be taught the particular motion sequence
to accomplish its task.

2. Industrial robots may be programmed by two methods. These methods might be
either lead-through programming, or using a programming language.

3. The method of lead-through programming can be realized by physically moving
the manipulator through the motion sequence. It could also be realized by using a
control box to drive the manipulator through the motion sequence.

4. It is necessary that a computer programming language should include the capabil-
ities of data processing, computations, communicating and decision making. Besides
that, the robot language must also include the statements specifically designed for ro-
bot control.

5. Motion-control commands should be used so that the robot could move its ma-
nipulator to some definite position in space.

6. Input-output commands must be employed so that the receipt of signals from sen-
sors could be controlled and control signals to other piece s of equipment in the cell

might be initiated.
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UNIT 3 COMPUTERS

TEXT 13
COMPUTER SYSTEM

A computer system is a collection of components that work together to process
data. The purpose of a computer system is to make it as easy as possible for you to
use a computer to solve problems. A functioning computer system combines hard-
ware elements with software elements. The hardware elements are the mechanical
devices in the system, the machinery and the electronics that perform physical func-
tions. The software elements are the programs written for the system; these programs
perform logical and mathematical operations and provide a means for you to control
the system. Documentation includes the manuals and listings that tell you how to use
the hardware and software.

Collectively these components provide a complete computer system: system
hardware + system software + system documentation = computer system. Usually, a
computer system requires three basic hardware items: the computer, which performs
all data processing; a terminal device, used like a typewriter for two-way communica-
tion between the user and the system; and a storage medium for storing programs and
data. These three devices — the computer, the terminal and the storage medium — are
the required hardware components of any computer system.

Optional peripheral devices are added to a computer system according to the
specific needs of the system users. For example, computer systems that are used pri-
marily for program development may have extra storage devices and a high-speed
printing device. Computer systems used in a laboratory may have graphics display
hardware, an oscilloscope device, and an analog-to-digital converter. Computer sys-
tems that provide (or use) information in conjunction with another kind of computer
system usually have a magtape device, because magtape device is an industry-

standard storage device.
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Peripheral devices are categorized as input/output (I/O) devices since the func-
tions they perform provide information (input) to the computer, accept information
(output) from the computer, or do both. Line printers are output devices because they
perform only output operations. Terminals and storage devices are input/output de-
vices because they perform both input and output operations.

System software is an organized set of supplied programs that effectively trans-
form the system hardware components into usable tools. These programs include op-
erations, functions, and routines that make it easier for you to use the hardware to
solve problems and produce results. For example, some system programs store and
retrieve data among the various peripheral devices. Others perform difficult or
lengthy mathematical calculations. Some programs allow you to create, edit, and pro-
cess application programs of your own.

System software always includes an operating system, which is the "intelli-
gence" of the computer system. Usually the system software includes one or several

language processors.

Vocabulary:

item — 3JIEMEHT, €AMHULA, OTACIbHBIA AIEMEHT

in conjunction with — BMecTe ¢, B COU€TaHUH C

industry-standard — mTpOMBINITIEHHBIN, BBITYCKAEMBbI MPOMBIILICHHBIMUA TPEANpHs-

THUAMN

1. Give the Russian equivalents:

Computer system, machinery, hardware, software, data processing, two-way
communication, storage medium, peripheral devices, program development, analog-
to-digital converter, input/output devices, line printer, routine, operating system, list-

ing, system software.
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I1. Answer the questions:

What does a computer system consist of?
What are the hardware elements?

What are the software elements?

What are the software elements?

TEXT 14
FROM THE HISTORY OF COMPUTERS

The first generation of computers, which used vacuum tubes, came out in 1950.
These computers could perform thousands of calculations per second. About 1960,
the second generation of computers was developed and these could perform work ten
times faster than their predecessors. The reason for this extra speed was the use of
transistors instead of vacuum tubes. Second-generation computers were smaller, fast-
er. One of the best of these second-generation computers is the Soviet BECM-6 (big
electronic counting machine).

The third-generation computers began to appear in 1965. These computers
could do a million calculations a second, which is 1000 times as many as first genera-
tion computers; they are controlled by tiny integrated circuits and are consequently
smaller and more dependable. Fourth-generation computers have now arrived. They
are based on ICs greatly reduced in size due to microminiaturization, which means
that the circuits are much smaller than before. As many as 1000 tiny circuits now fit
onto a single chip. Fourth generation computers are 50 times faster than third-
generation computers.

The most recent mainframe computers based on very large scale integration are
becoming available in the mid-1980s.

Each generation of computers has resulted from an advance in component
technology, beginning with the replacement of the vacuum tube by the discrete tran-

sistor.
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A major advance in the development of computer technology was the creation
of microprocessors and microcomputers. The tiny and versatile computing devices
are able to control complex operations from the control and monitoring operation to

playing chess.

Vocabulary:

vacuum tube — BakyyMmHas Tpy0a;

per second — B CEKyH]LY;

predecessor — mpenIeCTBEeHHNK;

tiny integrated circuit — KpolleuHast UHTErpajbHas CXeMa;
discrete transistor — TUCKPETHBIN TPaH3UCTOP;

versatile — yHUBEpCaJIbHBIII.

L. Give the Russian equivalents:
Mainframe computer, component technology, versatile computing devices,

complex operations.

11. Answer the questions:

1. Each generation of computers has resulted from an advance in component tech-
nology, hasn't it?

2. ES series computers are used not only in the socialist world, but in the developing
and industrialized capitalist countries, aren't they?

3. A major advance in the development of computer technology was the creation of

microprocessors and microcomputers, wasn't it?

TEXT 15
COMPUTER-INTEGRATED MANUFACTURING
Since about 1970, there has been a growing trend in manufacturing firms to-

ward the use of computers to perform many functions related to design and produc-
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tion. The technology associated with this trend is called CAD/CAM, for computer-
aided design and computer-aided manufacturing. Today it is widely recognized that
the scope of computer applications must extend beyond design and production to in-
clude the business functions of the firm. The name given to this more comprehen-
sive use of computers is computer-integrated manufacturing (CIM).

CAD/CAM is based on the capability of a computer system to process, store,
and display large amounts of data representing part and product specifications. For
mechanical products, the data represent graphic models of the components; for elec-
trical products, they represent circuit information; and so forth. CAD/CAM technolo-
gy has been applied in many industries, including machined components, electronics
products, and equipment design and fabrication for chemical processing. CAD/CAM
involves not only the automation of the manufacturing operations but also the auto-
mation of elements in the entire design-and- manufacturing procedure.

Computer-aided design (CAD) makes use of computer systems to assist in the
creation, modification, analysis, and optimization of a design. The designer, working
with the CAD system rather than the traditional drafting board, creates the lines and
surfaces that form the object (product, part, structure, etc.) and stores this model in
the computer database. By invoking the appropriate CAD software, the designer can
perform various analyses on the object, such as heat transfer calculations. The final
object design is developed as adjustments made on the basis of these analyses. Once
the design procedure has been completed, the computer-aided design system can
generate the detailed drawings required to make the object.

Computer-aided manufacturing (CAM) involves the use of computer systems
to assist in the planning, control, and management of production operations. This is
accomplished by either direct or indirect connections between the computer and pro-
duction operations. In the case of the direct connection, the computer is used to moni-
tor or control the processes in the factory. Computer process monitoring involves the
collection of data from the factory, the analysis of the data, and the communication of

process-performance results to the plant management. These measures increase the
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efficiency of the plant. Computer process control entails the use of the computer sys-
tem to execute control actions to operate the plant automatically, as described above.
Indirect connections between the computer system and the process involve applica-
tions in which the computer supports the production operations without actually mon-
itoring or controlling them. These applications include planning and management
functions that can be performed by the computer (or by humans working with the
computer) more efficiently than by humans alone. Examples of these functions are
planning the step-by-step processes for the product, part programming in numerical
control (NC), and scheduling the production operations in the factory.
Computer-integrated manufacturing includes all the engineering functions of
CAD/CAM and the business functions of the firm as well. In an ideal CIM system,
computer technology is applied to all the operational and information-processing
functions of the company, from customer orders through design and production
(CAD/CAM) to product shipment and customer service. The scope of the computer
system includes all activities that are concerned with manufacturing. In many ways,

CIM represents the highest level of automation in manufacturing.

Vocabulary

trend — oO1iee HanpaBiieHUE, TCHICHITUS

computer—aided design (CAD) — cuctema aBTOMaTH3UPOBAHHOTO IPOEKTHPOBA-
Husi(CAIIP)

computer—aided manufacturing(CAM) — aBTOMaTu3upOBaHHAsI CUCTEMA YIIPaBJICHUS
MPOU3BOJICTBOM, TeXHOJornueckumu npoueccamu (ACYIIL, ACYTII)

scope — pa3Max, 0XBar

to extend — nmpoctuparb(cs)

comprehensive — oOIIUPHBIN; BCECTOPOHHUMA

computer—integrated manufacturing (CIM) — npou3BoACTBO C KOMILJIEKCHBIM

to draft — menaTh yepTEx; MpoeKTUPOBATH

drafting board — uepTéxnas nocka
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to invoke — BbI3bIBaTh; aKTUBU3UPOBATH (TIPOLIEYPY)

to draw — 4epTUTb; pUCOBATH

drawing — 4epTEx; pUCYHOK

to entail — BJIeYb 3a cO0OI1; BHI3EIBAThH

to support — noaaep>KUBaTh; CIOCOOCTBOBATH, CO/ICMCTBOBAThH
numerical control (NC)— uucnoBoe nmporpammuoe yrpanienue (UITY)
to schedule — Ha3HauaTh, HAMeUaTh; INIAHUPOBATD; COCTABIIATH I'paduK (pacnucaHue)
scheduling — onepaTuBHOE yrnpaBieHWE; INIAHUPOBAHUE

custome r — 3aKa34uK; KJIUCHT

order — 3aka3

shipment — norpy3ka; ornpaBka

activity — 1esTeTbHOCTD

1. Answer the questions:
When was the technology of CAD/CAM introduced into manufacturing firms?
. What is CAD/CAM technology based on?
. What industries has it been applied in?

. What is its main function?

1.
2
3
4
5. What is the purpose of the CAD system?
6. How does it operate?

7. What is the purpose of the CAM system?

8. How does it operate?

9. What functions does the CIM system perform?

10. What does the CIM system represent?

I1. Read and translate the sentences paying attention to the Voice of the verbs:
1. a. The engineers develop the final object design.
b. The final object design is developed by the engineers.

2. a. The designers make adjustments on the basis of various analyses.
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b. The adjustments are made on the basis of various analyses.
3. a. The company employees apply computer technology to all the operational and
information-processing functions.
b. Computer technology is applied to all the operational and information- pro-
cessing functions of the company.
4. a. CAD/CAM involves the automation of elements in the design-and- manufactur-
ing procedure.
b. The automation of elements in the design-and-manufacturing procedure is in-
volved in CAD/CAM.
5. a. The designer can perform various analyses on the object.
b. Various analyses on the object can be performed by the designer.
6. a. CIM includes all the engineering functions of CAD/CAM.
b. All the engineering functions of CAD/CAM are included into CIM.

II1. Read and translate the sentences paying attention to Participle II in different
functions:

1. The technology applied is utilized in many industries.

2. Computer-aided design used is related to manufacturing.

3. The model created is stored in the computer database.

4. The design developed is made on the basis of the computer analysis.

5. The control actions described are carried out automatically.

6. The factory processes controlled are accomplished by computer s.

7. The production operations performed are planned by computers.

8. Computer technology applied is concerned with manufacturing.

1V. Render the text into English:
[MPON3BOACTBO C KOMIUIEKCHBIM YITPABJIEHUEM OT 5BM

Hauunas ¢ 1970 r., npon3BOACTBEHHbBIE OpPraHU3alMy CTaId LIMPOKO MpHMeE-

HATh KOoMIbIOTEphl. Takas TexHosorusi monyuuina HazBanue CAIIP/ACVII. Omna
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BKJIFOYAET B c€0s aBTOMATHU3AINIO TPOCKTHPOBAHUS OTACIIBHBIX KOMIIOHEHTOB U KO-
HEYHOI'O MPOJYKTa, MPOU3BOJACTBEHHBIX ONEpaIUid, a TAKXKE MPEINPUHUMATEIHCKUX
dbynkumii pupmel. [Ipor3BOACTBO C KOMILIEKCHBIM YyIipaBieHueM oT OBM Bkitouaer
B ceOst Bce mmkeHepHbie pynkiuu CAIIP/ACVYII, a takxe Bce mpeanpuHAMATEIh-
ckue GyHKUUU yIpaBiaeHus npeanpustueM. Bes nndopmanus komnanuu oopadathl-
BaeTCA KOMIIBIOTEPOM M XPAHUTCA B €ro 0asze JaHHBIX, HAUMHAs ¢ IMpHUEéMa 3aKa30B
KJIMEHTA U KOHYAs MOTPY3KOW M JOCTABKOW MPOAYKTA. Takas CHCTEMA MPEICTABIIACT

CcO0O¥ BBHICIIIHI YPOBCHDb aBTOMATHU3alIUHN ITPOU3BOACTBA.

TEXT 16A
NUMERICAL CONTROL

As discussed above, numerical control is a form of programmable automation
in which a machine is controlled by numbers and other symbols that have been coded
on a punched paper tape or an alternative storage medium. The initial application of
numerical control was in the machine-tool industry, to control the position of a cut-
ting tool relative to the work part being machined. The NC part program represents
the set of instructions for the particular part. The coded numbers in the program spec-
ify x-y-z coordinates in the Cartesian axis system defining various positions of the
cutting tool in relation to the work part. By sequencing these positions in the pro-
gram, the machine tool is directed to accomplish the machining of the part. A posi-
tion feedback control system is used in most NC machines to verify that the coded
instructions have been correctly performed.

Today, a small computer is used as the controller in an NC machine tool, and
the program is actuated from the computer memory rather than the punched paper
tape. However, the initial entry of the program into the computer memory is often
still accomplished using the punched tape. Since this form of numerical control is
implemented by the computer, it is called computer numerical control, or CNC. An-
other variation in the implementation of numerical control involves sending part

programs over telecommunications lines from the central computer to individual
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machine tools in the factory, thus eliminating the use of the punched tape altogether.
This form of numerical control is called direct numerical control, or DNC.

Many applications of numerical control have been developed since its initial
use to control machine tools. Other machines using numerical control include com-
ponent-insertion machines used in electronics assembly, drafting machines that pre-
pare engineering drawings, coordinate measuring machines that perform accurate in-
spections of parts, and flame-cutting machines and similar devices. In these applica-
tions, the term "numerical control" is not always used explicitly, but the operating
principle is the same: coded numerical data are employed to control the position of a
tool or a work head relative to some object.

To illustrate these alternative applications of numerical control, the component-
insertion machine will be considered here. Such a machine is used to position elec-
tronic components (e.g., semiconductor chip modules) onto a printed circuit board
(PCB), it is basically an x-y positioning table that moves the printed circuit board rel-
ative to the part-insertion head, which then places the individual component into posi-
tion on the board. A typical printed circuit board has dozens of individual compo-
nents that must be placed on its surface; in many cases, the lead wires of the compo-
nents must be inserted into small holes in the board, requiring great precision by the
insertion machine. The program that controls the machine indicates which compo-
nents are to be placed on the board and their loc at ions. This information is contained
in the product-design database and is typically communicated directly from the com-

puter to the insertion machine .

Vocabulary

numerical control (NC) — uncnoBoe nporpammuoe ynpasnenue (UITY)

computer numerical control (CNC) — KoMIIbIOTEpU3UPOBAHHOE YUCIOBOE MPOrPAMM-
Hoe ynpasienue (UITY na 6aze 9BM)

direct numerical control (DNC) — npsiMmoe 4uCI0BOE MTPOTpaMMHOE YIIPaBICHUE

to punch — nepdopupoBarb

55



punched paper tape — nepdoneHTa

storage — 3allOMHMHaHHE; XpaHCHHUEC

storage medium — 3armoMuHaroOIIAas cpeia, cpeaa XpaHeHus (MHOOpMaIIKH )
tool (=cutting tool) — UHCTpyMEHT; pe3err

machine tool (=mac hine) — (MeTamIopeXyIIuii) CTaHOK
machine-tool industry — ctankocTpoeHue

to machine — oOpabaTeIBaTh Ha CTaHKE

machining — MexaHuueckas oopadboTka

machine — mamuHa; cTaHOK

component-insertion machine — cbopouHasi MaIMHa

drafting machine — rpadomnocrpourens

coordinate measuring machine — KOOpJIMHATHO-U3MEPUTENIbHAS MAIIMHA
flame-cutting machine — razopesaresnbpHasi MalIuHa

work (=work part) — 3arotoBka; oopadbaTsiBaeMasi 1eTalb

part — netalib; 4acTh(U3eus)

part program — ynpasJsitonias nporpamma(YII) oopaboTku neranei
head — ronoBka

toolhead — rosioBka pesia

workhead — mmuHaeLHAs roJIOBKa

insertion head — cOopouHas rojioBka

to sequence — yCTaHaBJIMBATh MOCJIEOBATEILHOCTD; YIIOPSA0YHBATh
to enter — BXOAUTh; BBOJUTH

entry — BXO/; BBOJ; BBEJIEHHBIC IaHHbIE

implementation — BBINOJHEHKE; OCYIIIECTBICHUE; BHEIPEHUE

to eliminate — uCKJII0YaTh; YCTPAHATD

elimination — UCKJIFOUEHUE; YCTPAaHEHUE

initial — mepBoHaYaNbHBIN

explicitly — sicHo, To4HO, onpeIeIEHHO

to position — MO3UIIMOHUPOBATH, YCTAHABIMBATH B (33J]aHHOE) TTOJIOKEHUE
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position — o3uIus; (3a1aHHOE) TTOJIOKCHHE
position feedback — o6paTHast CBsI3b MO MOJIOKEHUIO
positioning table — KOOpWHATHBIN CTOJ

printed circuit board (PCB) — nmeuatnas miata

lead — cBuHEL

1. Answer the questions:

What is numerical control?

What was the initial application of numerical control?

What does the NC part program represent?

What can you say about the role of a small computer in numerical control?

What do you know about the applications of numerical control?

AN

What is the component-insertion machine used for?

Il.  Read and translate the sentences paying attention to different forms and
functions of the Participle:

1. The numbers being coded on a punched paper tape will control the machine.

2. The numbers controlling the machine are coded on a punched paper tape.

3. Being a form of programmable automation numerical control was initially intro-
duced into the machine-tool industry.

4. The numbers coded in the program specify x-y-z coordinates.

5. Having been implemented by the computer the form of numerical control was
called computer numerical control (CNC).

6. Having been developed since its initial use to control machine tools numerical
control acquired many other applications.

7. Having changed the form of numerical control programmers and designers trans-

formed CNC into DNC.
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I11. Find the English equivalents in the text:

[lepdonenTa, 3amomMuHaroas cpeaa, YUCIOBOE MPOTpaMMHOE yIpaBJiIeHHE, pe-
KYIIUA UHCTPYMEHT, CTAaHKOCTPOCHHUE, NaMSATh KOMIIBIOTEpPA, YIPaBJIsATh CTaHKaMHU,
OCYILIECTBIISITh THIATEIBHBIA OCMOTP JeTajel, MPUHIUI JEeUCTBUS, 3aKOAUPOBAHHBIE

HI/I(prBBIC JaHHBIC, IICYAaTHAA I1J1aTa, C60p0‘{Ha}I MalllrHa.

1V. Translate the sentences into English using the words from the text:

1. BmepBble 4MCIOBOE MPOrpaMMHOE yIpaBiieHHEe ObUIO MPUMEHEHO B CTAaHKOCTPO-
CHUMU.

2. TepmuH "dncnoBoe MPOrpaMMHOE YIIpaBJIEHUE" HE BCEr1a UCIIOJIb3YETCSI TOYHO.
3. COopouHas MalIMHa UCHOJB3YETCS IJI1 YCTAHOBKU 3JEKTPOHHBIX KOMIIOHEHTOB
Ha [Ie4aTHOM ILIaTe.

4. JlaHHas mporpamma UCHOJIb3yeTCsl AJisl TOT0, YTOOBI yKa3aTh, KAKUE KOMIIOHEHTHI

CJIeaAyeT IOMECTUTD HA IJIaTeE.

TEXT 16B
NUMERICAL CONTROL

Numerical control is a form of programmable automation in which a machine
is controlled by numbers (and other symbols) that have been coded on punched paper
tape or an alternative storage medium. The initial application of numerical control
was in the machine tool industry, to control the position of a cutting tool relative to
the work part being machined.

The NC part program represents the set of machining instructions for the par-
ticular part. The coded numbers in the program specify x-y-z coordinates in a Carte-
sian axis system, defining the various positions of the cutting tool in relation to the
work part. By sequencing these positions in the program, the machine tool is directed
to accomplish the machining of the part.

A position feedback control system is used in most NC machines to verity that

the coded instructions have been correctly performed. Today a small computer is
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used as the controller in an NC machine tool. Since this form of numerical control is
implemented by computer, it is called computer numerical control, or CNC. Another
variation in the implementation of numerical control involves sending part programs
over telecommunications lines from a central computer to individual machine tools in
the factory. This form of numerical control is called direct numerical control, or
DNC.

Many applications of numerical control have been developed since its initial
use to control machine tools. Other machines using numerical control include com-
ponent-insertion machines used in electronics assembly, drafting machines that pre-
pare engineering drawings, coordinate measuring machines that perform accurate in-
spections of parts. In these applications coded numerical data are employed to control
the position of a tool or workhead relative to someobject. Such machines are used to
position electronic components (e.g., semiconductor chip modules) onto a printed cir-
cuit board (PCB).

It is basically an x-y positioning table that moves the printed circuit board rela-
tive to the part-insertion head, which then places the individual component into posi-
tion on the board. A typical printed circuit board has dozens of individual compo-
nents that must be placed on its surface; in many cases, the lead wires of the compo-
nents must be inserted into small holes in the board, requiring great precision by the
insertion machine.

The program that controls the machine indicates which components are to be
placed on the board and their locations. This information is contained in the product-
design database and is typically communicated directly from the computer to the in-

sertion machine.

Vocabulary:
punched paper tape — nepdopupoBanHas Oymara;
alternative storage medium — aabTEepHATUBHBIN HOCUTENH IAHHBIX;

axis system — JlekapToBcKasi cucTema ocH;
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by sequencing — BBICTaBUTh B TIOCIIEIOBATEIIBHOCTH;

relative to — OTHOCHUTEJIBHO K.

1. Give the English equivalents:
[Iporpammupyemasi aBToMaTU3alMsl, IEPBOHAYAIBHOE NMPUMEHEHUE, HU(PPOBON KOH-
TPOJIb, MEXaHUUECKass 00padOTKa JeTaau, KOMIbIOTEPHBIN IUPPOBON KOHTPOJIb, BbI-

MOJIHEHUE [IUPPOBOTO KOHTPOJIS, MPSIMOI LIMPPOBOI KOHTPOJIb.

I1. Answer the questions:

1. What is numerical control?

2. What set does NC represent?

3. What is a position feedback control system used for?
4. Where are machines using NC used in?

5. What is the main function of the product-design database?

111. Explain using the text what CNC and DNC means.

1V, Retell the text using the questions to the text.

V. Translate the text in written without a dictionary:
FROM NC TO CNC

Numerically controlled (NC) machine tools are machines that are automatically
operated by commands that are received by their processing Texts. NC machines
were first developed soon after World War I and made it possible for large quantities
of the desired components to be very precisely and efficiently produced (machined)
in a reliable repetitive manner. These early machines were often fed instructions
which were punched onto paper tapes or punch cards. In the 1960s NC machines

largely gave way to CNC, or computer numerical control, machines. (GE had its NC
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550 workhorse for many years until they came out with their first CNC (model 1050)
in August 1974.).

Numerical Control (NC) was the precursor of today's Computer Numerical
Control (CNC), which controls the automation of machine tools and the inherent tool
processes for which they are designed. The CNC machine tool is the servo actuator of
the CAD/CAM (Computer Assisted Design/Computer Assisted Manufacturing) tech-
nology both literally and figuratively. CNC inherits from NC the essential character
of by-the-numbers interpolation of transition points in the work envelope of a multi-
axis motion platform, based on the separation of programming from operations. The
set of instructions, or "program" (usually an ASCII text file in which, in its simplest
form, a line of text specifies the axial coordinate s of a point in the work envelope) is
prepared from a blueprint or CAD file and transferred to the memory of the CNC via
floppy drive, serial data interface or a network connection. Once stored in the CNC
memory and selected, the program is executed by pressing the appropriate key on the

machine operator panel.

VI. Translate the text in written without a dictionary:
MICROCOMPUTERS AND NUMERICAL CONTROL

Traditional numerical control (NC) is based upon the movement being con-
trolled via a pre-prepared punched paper tape. The development of microprocessors
and compact computers has extended the sophistication of the control available, so
that the term "computer numerical control" (CNC) is used.

Numerical control machine tools have been used for many years prior to the
development of the microelectronics. The application of microcomputers allows for
more sophisticated control. When metal is machined, its cutting properties can vary
throughout the workpiece particularly if it is a forging or casting. Microcomputers
can add a further aspect of adaptive control by reacting to the current power con-

sumption, torque, etc. of the driving motors.
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Due to the nature of microcomputer systems a distributed processing approach
can be adopted for the control of the various functions of a machine tool. This also
allows a modular approach to the development of the hardware and software. In addi-
tion, greater operator interaction for unexpected situations is possible due to the work
cycle not being restricted to preprogrammed punched paper tape.

Instead of being a substantial part of the cost of a machine tool, the use of mi-
crocomputers makes the numerical control cost les s and adds relatively little to the
cost of the machine tool.

The calculation of optimum tool life from theoretical laws, for example, is not
practical because of the variations in the properties of the actual workpiece.

Optimum tool life more realistically should be based upon actual experience. It
is feasible nowadays to monitor and analyse data to recalculate continuously opti-

mum tool life.
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TESTS

UNIT 1 "AUTOMATION"

L. Give the Russian equivalents:

Assembly plant, nonmanufacturing, device, automatic control, remote control,
workstation, transfer system, production, Text, operation, programmable, controller,
equipment, automation technology, fixed automation, assembly machines, program-
mable automation, computer terminal, numerical-control machine-tool, automated
assembly, workstation, material handling, processing operations, assembly and in-

spection.

11. Give the English equivalents:

VYayuieHnue B yrnpaBiIeHUH, TOTOBas MPOAYKITUS, KAYECTBO MPOMYKIIMH, aBTOMa-
TUYECKHUE YCTPOWCTBA, aBTOMATH3WPOBAHHOE IMPOM3BOJICTBO, MHTETPUPOBAHHAS CH-
cTeMa TMPOU3BOJICTBA, IPUHITUI OOPATHON CBS3H, KOMITBIOTEP aBTOMATHYECKH MOCHI-
JIaeT KOMaH/Ibl, BRBICOKOABTOMATH3UPOBAHHASI CUCTEMa, HEIIPOMU3BOJICTBCHHAS CHCTeE-
Ma, (puKCHpoBaHHAs IOCJIEIOBATEILHOCTh OIEpAINii, aBTOMaTHYECKUE COOpOYHBIC

MalllhuHBbI, CTAHOK C YHMCJIOBBIM IMPOIPAaMMHBIM YIIPABJIICHUCM, pa3H006pa3Ha$[ IIpo-

YKL,

UNIT 2 "ROBOTICS"

L. Give the Russian equivalents:

Certain processing operations, high production rates, transfer, location, to uti-
lize, continuous, arc welding, spot welding, spray-painting gun, grinding, polishing,
manual, hazardous, industrial robotics, robot manipulator, automatically programmed

tool, arm, to provide the concept, die casting, to originate, motion sequence, lead-
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through programming, control box, to make a decision, programming language, re-

ceipt, to initiate.

11. Give the English equivalents:

Hyxnatbest B OOJIbIINMX HayaldbHBIX MHBECTUIUAX, cpepa mpuUMeHEeHUs, PUuK-
CUpPOBaHHAs MOCJIEI0BATEILHOCTh ONEpallii, aBTOMaTHYecKue cOOPOUYHbIE MAIIUHBI,
OTpE/ICICHHbIE XUMUYECKHUE MPOIECCHI, CTAHOK C YKMCIIOBBIM MPOTPaMMHBIM YIpPaB-
JIEHUEM, PAacMoJIOKEHHE, YTHUIM3UPOBATh, OKpacka pacIbUIEHHEM, KOOpAUMHATHAas
0Ch, TIO3UIIHA (TIOJIOKEHKE), (MEXaHWYECKasl) pyKa, JyOIupoBaTh, OTAAIEHHBIA, 00h-
CAWHATHLCS, MYJBT YIPABICHUS, YIIPaBICHHE POOOTOM, KOMAaH/Ibl YIIPABJICHUS Tepe-
MEUIEHUSIMU, BBOJI, BBIBOJ, SI3bIK MPOTPAMMHUPOBAHUS, TMOKUN MPOU3BOACTBEHHBIM

MOZYJIb.

UNIT 3 "COMPUTERS"

L. Give the Russian equivalents:

Computer system, machinery, hardware, software, data processing, two—way
communication, storage medium, peripheral devices, program development, analog—
to—digital converter, input/output devices, line printer, operating system, listing, sys-
tem software, vacuum tube, mainframe computer, component technology, discrete

transistor, versatile computing devices, complex operations.
11. Give the English equivalents:

CumBOJIBI, TaHHBIC, pelIeHUe, YCTPOMCTBO, 000pyJAOBaHME, KOMaHa, Pa3yM,

MHUKPOBOJIHOBASI, IPOLIeAypa, epeaaHa.
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III. Match the sentences:

Software is the term used to convert data into information.

The basic job of the computer is the programs written for the system.
Computer is used to the processing of information.

Computer is used to the mechanical devices in the system, the

machinery and the electronics.

The hardware elements are organized, processed, refined and useful
for decision making.

The software elements are the hardware how to perform a task.

The data is raw material while infor- the mechanical devices in the system, the

mation is machinery and the electronics.

1V. Answer the questions:

1. What does the term “computer” describe?

2. What are five components of computer system?
3. What is connectivity?

4. What’s the difference between hardware and software?
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WORKSHOPS

WORKSHOP #1

1. Memorize the words:

science fiction — Hay4Has (haHTacTHKa

to invent the term — mpuaymMaTh TEpMUH

environments — Okpy»xatomias 00CTaHOBKa, cpefia

hardly — enBa

a small tank — HeGobIION KOpITYC

to save man from — u30aBUTh YETOBEKA OT

to be exposed by radiation — moaBeprarbCsi ASHCTBUIO pagualiuu / 00 Ty4eHHIO
nuclear plants — aToMHBIE CTaHIIUU

Czech = Czekk — yenickui

I1. Read the text:

ROBOTS: FROM FANTASY TO REALITY

1. The word "robot" came to science from the science fiction. This term was invented
in 1920 by the famous Czech writer Karel Chapek.

2. Since that time robots replace man in industry and in environments that are dan-
gerous for the human health.

3. Robot making became a strategic task of industry for the highly developed states.
But the present—day robots hardly resemble the human being. They vary widely in
size, configuration and capability.

4. For example, the robot that controls nuclear reactors was built by the New Mexico
scientific laboratories. This device resembles a small tank. It has two arms with two
fingers at the end. The arm consists of eight joints and is five meter long. The maxi-

mum weight—carrying capacity of the arm is 100 kg. The computer coordinates the
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motion of various axes. This robot will be widely used at the nuclear plants and saves

man from being exposed to radiation.

I11. Answer the questions:

0O N O W»n B~ W N

. What did the word "robot" come from?

. Who invented the term "robot"?

. Are the robots widely used nowadays?

. Where are they widely used nowadays?

. What is the role of robots in industry of the highly developed countries?
. How do the present—day robots look like?

. What robot was invented by the New Mexico scientific laboratories?

. What are the specifications of this robot?

1V. Reproduce the text using a logical scheme.

1
2
3
4
3.
6
7
8
9

. robot — was invented in 1920.

. robots — replace man in industry—environments dangerous for the human health.
. robot—making — strategic task—highly developed states.

. the present—day robot — hardly resemble—human being.

the robot—control nuclear reactors — new mexico scientific laboratory.

. devise — resemble a small tank.
. two arms — two fingers — 8 joints — 5 meter long.
. weight — carrying capacity — 100 kg.

. nuclear plants — saves man — from being exposed to radiation.
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WORKSHOP #2

1. Memorize the words:

. versatile — yHuBepcaJIbHBbIi

. jointed arm — MHOTO3BEHHAas pyKa

. screw—driving — 3aBUHYMBaHUE BUHTOB

. gluing — ckienBanue

. sequence control system — nocneaoBaTesbHas CUCTEMA YIIPaBICHUS
. dialogue mode — TuaNOTOBBINA PEKUM

. to enter the program — BBOJIUTH POTpaMMy

. to arrange — pacrnoJsaraTh

O 00 3 N »n B~ W N =

. repeatability — TOUHOCTH TO3UITMOHUPOBAHUS

10. to fit — monOupatk (B Ka4ecTBE JIEMEHTA CUCTEMBI)

II. Read the text:

ASSEMBLY ROBOT

1. A new assembly robot is manufactured by Hirata company in Japan. The assembly
robot is a flexible, versatile device with a jointed arm and a rotational wrist. Besides
assembly operations it performs palletising and depalletising, picking and placing the
parts, mounting them on the machine tools, screwdriving, spot welding, gluing and so
on.

3. The new assembly robot is a point—to—point device which is programmed with
Hirata assembly language. Control is provided by microcomputer—based sequence
control system. This control system is based on the dialogue mode and the operator
can easily enter the program into the robot memory.

4. Mechanical configuration of this robot is based on the modular system. It possesses
from 2 to 4 axes of motion that can be arranged in 5 different combinations.

5. The maximum speed at which the robot arm can move between the points in the

work envelope is about 2.4 mm per sec. Repeatability at this speed is 0.05 mm.
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6. Well-trained, qualified engineers will select the right robot model for every shop.
If the robot is correctly fitted it guarantees the improvement of quality and greater

productivity.

II1. Answer the questions.

1. What type of robot is manufactured by Hirata company?

2. What operations does it perform?

3. What type of the control system has the assembly robot?

4. How is this robot programmed?

5. What is mechanical configuration based on?

6. When does the robot guarantee the improvement of quality and greater productivi-

ty?

1V. Reproduce the dialogue:

A. —I've just listened to the text about a new robot which is designed by Japan robot—
making company Hirata.

B. — As far as I know the Japanese robots are well-known for its precision and quali-
ty. What kind of robot is this?

A. — This is an assembly robot. Besides, it performs such operations as palletizing
and depalletising, picking and placing the parts, mounting them on the machine tools,
screw—driving, spot welding, gluing and so on.

B. — To my mind that is a versatile robot. What type of control has it?

A. — It's a point—to—point device which is based on micro—computer sequence control
system.

B. — Is this robot difficult to program?

A. — Oh, no. It is programmed with a Hirata Assembly Language. As it operates in a
dialogue mode, the operator can easily enter the program into computer memory.

B. — Can you tell me what the work envelope characteristics are?
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A. — This robot has from 2 to 4 axes of motions which can be arranged in 5 different
combinations. The maximum speed of the robot arm is 2.4 mm per sec. Repeatability
1s 0.05 mm.

B. — Thank you for the interesting information.

A. — 1 say, what about going to the library together to look through the magazines on
robots.

B. — With great pleasure. I am very much interested in new types of robots, as I am

writing the term paper.

WORKSHOP #3

1. Memorize the words:

the latest robot recruit — mocyeHssi HOBUHKA B KJIacce poOOTOB
creature — co3iaHue

foreign bodies — nHOpOTHBIC TENA

sub—standard candidates — HecTaHgapTHAS] MPOAYKIIUS
rivers of beans or nuts — moToku (acou UiIxu OPeXOB
potato flakes — kapTodenbHbIe XIOMbs

rejects — Opak

tiny peanuts — MEJTKHIA apaxuc

fried potato flakes — sxapeHbie KapTOodeabHbIE XJIOMNbs
tedious work — yromutensHas paboTa

maggot hole — oTBepcTHe, CAETaHHOE YEPBIKOM
intelligent needles — uyBcTBUTENBbHBIE LIYTIBI

to cast out — BEIOPOCUTH

fatigue — yromienue

eye strain — HanpsDKEHUE 3pEHUs
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II. Read the text:

ROBOT ZAAN SORTS THE REJECTS

1. The latest robot recruit to British industry was shown to the public in London.

2. The creature's name is Zaan, and its talent is for sorting out small objects by their
colour. In particular, it is designed for the food industry to pick out foreign bodies
and sub—standard candidates from rivers of beans or nuts or potato flakes. It can sepa-
rate rejects at the rate of 200 rejects a second.

3. This sort of work has been done in the past by for or five men sitting alongside a
conveyor belt picking out tiny peanuts or bad fried potato flakes from satisfactory
ones. Men can pick out rejects at a rate of about one a second; it is tedious work. It
costs £50 a ton to sort dehydrated food flakes by hand.

4. There are machines which can sort small objects by size and shape, for instance re-
jecting a bean with a maggot hole which is detected by intelligent needles. But the
Zaan Colour Sorter inspects the small particles with photo—electric eyes and casts out
any which are the wrong colour or wrong brightness.

5. Unlike human sorters, the machine is unaffected by emotional problems, fatigue,
eye—strain, the tea—break, or the conversation next door.

6. The inventors claim that it is cheaper, more hygienic, and more accurate than tradi-

tional methods of sorting.

1I1. Answer the questions to the text.

1. What functions does the robot Zaan perform?

2. What industry is Zaan designed for?

3. In what way was the sorting performed earlier?
4. What are the advantages of the robotized sorting?
5. What can help to find maggot holes in the beans?

1V. Listen to, the dialogue and reproduce it in pairs.

A. — Hello, Lena! Haven't seen you for ages! Where have you been?
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B. — Hello, Oleg! Our group was working in the collective farm. We were sorting po-
tato. The crop was very rich and it took us long to stay there

A. — Why haven't you use any technical means?

B. — There was a sorting machine, but it was out of order all the time.

A. — But you are a future engineer! Why didn't you use any technical innovations and
improvements?

B. — Do you mean we should use a robot which detects rejects by intelligent needles
or photo—electric eyes?

A. — Yes, of course. This robot replaces four or five men sitting alongside conveyor
belt, doing very tedious work.

B. — Yes, of course. The robot has many advantages. It is unaffected by emotional
problems, fatigue, eye—strain, tea—breaks and conversation next door. But there are
only laboratory models of such robots and it's a long time when they will be widely

used in our everyday life.

WORKSHOP #4

1. Memorize the words:

1S pioneering — EPBBIMU MPOU3BOJIST
desktop — HacTOIBHBIIM

works in conjunction with — moacoeMHEH K
to respond to — oTBeuyaTh Ha

the most common — cambie OOBIYHBIE
inch = 2,54 cm — mroiim

pound =453,6 r — pyHT

is operated — ympaBiseTcs

in the same way — Takum xe 00pa3om
to revolve on — Bpamarbcsi BOKPYT

joint — mwapHup
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jointed "arm" — mapuupnas "pyka"

to move — IBUTraThCs

axes — ocH

axis — oCh

to move 1n six other axes — IBUTraTbCH €I1IE 10 MIECTU OCAM
"hand" — kucTh

to attach to — npukpemiaTh

its business end — ero pabouas 4acThb
to perform — BBITIOTHATH

a variety of functions — pan ¢pyHKIHit
to pick—up — 3axBaTUTh (U MOAHSATH)

to put—-down — omyCTHUTH

businesses — KOMITAHUH

training aid — yueOHas MOJeNb

paper clips — oTpe3ku 6ymaru

to become — cTaHOBUTHCS

desktop toy — HacTOIbHAS UTPYIIIKA
executives — BbICIIEE 3BEHO CIIyKalluX
at least — o kpaiiHeit mepe

high—paid ones — BeicOKOOIIIAYMBaEMBbIE (CITY>KAIINE)

II. Read the text:

THE RM-101 MOVEMASTER

1. Now Mitsubishi Electric Co. of Tokyo, Japan is pioneering a new robotics catego-
ry: the desktop robot — the RM—101 Movemaster.

2. The Movemaster is an industrial robot in miniature. 10—inch—high robot works and
1s operated in the same way as a large industrial robot.

3. The RM-101 Movemaster works in conjunction with a personal computer.

4. Is responds to commands given in the most common computer languages.
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5. It revolves on its base and has a jointed "arm" that moves in six other axes.

6. Three "hands" can be attached to its business end.

7. The "hands" can perform a variety of "pick—up" and "put—down functions (opera-
tion).

8. It can easily pick up a telephone, a pencil and paper clips.

9. Mitsubishi is selling the micro—robot to schools and businesses as a training aid.

10. It can become the desktop toy for executives at least if they are high—paid ones.

I11. Make up word combinations:
to pioneer a. a pencil
. to work in b. schools and businesses
. to respond to c. conjunction with a personal computer

. to be operated in d. the same way as a large industrial robot

1.

2

3

4

5. to revolve on e. six other axes
6. to move in f. a variety of "pick—up" and "put—-down" functions

7. to be attached to j. a new robotics category

8. to perform h. the desktop toy for executives

9. to sell to i. commands given in the most common computer languages
10. to pick up g. its base

11. to become k. a business end

1V. Study the scheme of related words:
variant variety

variation variform

variational variability

variator variable

varying variously various
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V. Study the functions of the RM—101 Movemaster. What other functions can be
added?

The RM-1 functions.

1. responds to commands (given in the most common computer languages).

2. revolves on its base.

3. moves in six other axes.

4. performs a variety of "pick—up" and "put—down" functions.

5. picks up a pencil, a telephone, paper clips.
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GRAMMAR SECTION

UNIT 1. THE PASSIVE VOICE

1. Identify the passive structures and translate the sentences into Russian as shown
in the following examples:
1.1 Example: The problem was discussed last week.

a) Ota nmpobiieMa ObLIa 00Cy:KIeHA Ha MPOLLION Hesene.

b) Ota npobiema 06cy:kIaIaCHh HA TIPOIILION HEETe.

¢) Oty npobiieMy 00Cy MM Ha TIPOILJION Heee.
1. The statistical theory has been developed quite recently.
2. The entire industrial and agricultural structure of our life is determined by our sci-
entific knowledge.
3. Much time and effort have been devoted to the development of electric driven
equipment of light weight, small size and moderate cost.
4. In ordinary air the initial electrons and ions are continuously supplied by ionization
due to cosmic rays and radioactive radiation.

5. Mathematics is loved by many, disliked by a few, admired and respected by all.

1.2 Example: Some words may be added about the course of the reaction.
Mo:xHO 100aBUTh HECKOJIBKO CJIOB O XOJI€ 3TON peakiyH.
1. In connection with these facts many pressing problems must be solved.
2. This less-well-known fact needs to be told and the average citizen should be in-
formed about it.
3. Atomic energy finds such wide application that our age might be called the age of
atom.
4. In view of the very large requirement for power no single supply authority can

meet the entire demand.
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5. This problem cannot be dealt with unless more precise experimental data are re-

ceived.

1.3 Example: It was found that the substance was radioactive.
Bb1110 yCTaHOBJIEHO, YTO 3TO BELIECTBO PAAHOAKTUBHO.
1. It is assumed that the derivative has a constant value.
2. It was thought that the cells passed two main phases during their growth.
3. It is believed that in many instances the explanations have been clarified.
4. It has been discovered that some elements have isotopes — the forms in which the
nucleus can have more than one mass.
5. It must be admitted that the problem of classification can be approached from dif-

ferent viewpoints.

1.4 Example: Reliable evidence was obtained to support the idea.
Bb1iM mosry4eHbl HaJIe)KHbBIE 1I0Ka3aTeIbCTBA B MOAAECPKKY ITOU UICH.
1. The largest disagreement between the various data is discussed.
2. New technique has been developed.
3. The new data base has been created.
4. A new hypothesis concerning the mechanism of this reaction has been suggested.

5. Numerous classifications have been used.

2. Identify the passive structures followed by a preposition and translate the sen-
tences into Russian as shown in the following examples
2.1 Example: Old traditions cannot be easily done away with.
OT cTapbIX TpaauUi HeJIb3s JIETKO 0TKA3aThCH.
1. This theory has been referred to.
2. The quality of the instruments used can be safely relied upon.

3. Many materials now in common use were not even thought of 30 years ago.
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4. Some of the data obtained cannot be relied upon, others have not been published
yet.

5. The two basic principles of selecting samples for the experiment were insisted on.
6. The molecules of even a good insulator are acted upon by an electric field.

7. With some phenomena of nature any precise quantitative data are impossible and
the judgment of the observer must be relied on.

8. The astonishing observational results obtained by the international group of astron-
omers were spoken about at the conference.

9. For more detailed report the reader is referred to the preliminary notes on subject.

10. The starting date of the experiment should be agreed upon.

2.2 Example: The question was alluded at the conference.
DTOTr0 BOMPOCa KOCHYJIHUCH HA KOHPEPEHITNH.
1. The experimental results cannot be improved by the existing theory.
2. This sequence of events was brought about by the discovery of radioactivity.
3. The changes taking place are not easily accounted for.
4. The significance of the experiment should be commented on and explained by the
observer.
5. The working method of science may be dealt with in several ways.
6. The problem of pollution was not even touched on some fifty years ago.
7. There are fields which cannot be dealt with on a national scale only, such as envi-
ronmental protection, space exploration and so on.
8. Rapid development of chemical technology has been called for by the needs of the
national economy.
9. The samples of these three substances were subjected to the beam of X — rays to
see what changes take place within them.
10. This approach, which is the basis for much current work, will be referred to as the

standard quasi-particle theory of XAS.
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2.3 Example: These questions were answered in a series of investigations both ex-
perimental and theoretical.
Ha >Tu BOmpoCH OTBETWJIM B DPsjie KaK IKCIEPUMEHTAJIbHBIX, TaK H
TEOPETUYECKUX UCCIICIOBAHUN.
The reaction is followed by temperature rise.
3a peaxiueit cieayeT MOBBIIICHUE TEMITEPATyPHI.
1. The first discovery was succeeded by many others.
2. The performance of the device has been affected by many factors.
3. These questions were answered in a series of investigations both experimental and
theoretical.
4. The Symposium was attended by twenty-seven astronomers.
5. The introduction of a new theory is always followed by a period of extended test-
ing.
6. At the plenary section of the conference the participants were addressed by the
Chairman of the Intergovernmental Panel on Climate Change.
7. In several areas of research the efforts of scientists are joined by those of philoso-
phers and sociologists.
8. It must be admitted that the problem of classification can be approached from dif-
ferent viewpoints.
9. Under these conditions the question cannot be answered unambiguously.

10. The speed of the reaction was affected by the temperature rise.

3. Identify the passive structures and translate the sentences into Russian as shown
in the following examples
3.1 Example: Care is to be taken to remove all the impurities.
Cnedyem npunamu mepol, 4T00bI YOPATh BCE TPUMECH.
1. Special attention has been called to the research work.
2. Unfortunately no advantage was taken of the fast reaction rate.

3. An attempt was made to measure samples by immediately raising the temperature.
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4. Special attention has been paid to the problem of direct conversion of energy into
electricity.

5. No attempts have been made to list all the contributions in which one or another
procedure has been used.

6. There is no doubt that in the course of further development of all sciences exten-
sive use will be made of modern computing machines.

7. Particular attention is paid to some safety devices.

8. Advantage should be taken of the low melting point of this substance.

9. So far no notice has been taken of the obvious advantage in connection with a new
space project.

10. Mention has already been made of the fact that gold is slowly attacked by these

substances.

PROGRESS TEST

Task 1: Identify the passive structures and translate the sentences into Russian

1. Power is the rate at which energy is being spent, or the rate at which work is being
done.

2. The advantage of this technique was recognized by many scientists.

3. Some properties of metals are dealt with in this chapter.

4. All forces occur in pairs, which may conveniently be spoken of as action and reac-
tion.

5. Certain special steps were taken to reduce the weight of the mechanical part.

6. The results were affected by the presence of impurities.

7. In effort to overcome these difficulties a great deal of experimental work has been
carried out by the specialists.

8. The analysis will be followed by a review of the experimental data.

9. These mixtures are referred to as gases.

10. Solar radiation is influenced by the Earth’s magnetic field.
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Task 2: While reading papers on the subject of your research, highlight the passive

constructions and translate them into Russian.

UNIT 2. THE INFINITIVE

1. Identify the functions of infinitives and give Russian equivalents as shown in
the following examples. Translate the sentences into Russian
1.1 Example: To explain this simple fact is not so very easy.
a) O0BbACHUTB 3TOT NMPOCTOM (aKT HE TAK JIETKO.
b) O0bsICHeHHe YTOTO MPOCTOTO (haKTa SABIACTCS HE TAKUM JICTKUM.
1. To give a true picture of the surrounding matter is the task of natural science.
2. To compare the theoretical data with the findings obtained in the series of experi-
ments was necessary for further simulations of the process.
3. To consider the special properties of matter in the colloidal state would be outside
the scope of this book.
4. To coordinate the work of many groups of scientists who do research in this field is
a very difficult task.
5. To increase the amount of heat passing through the body is to increase the tempera-
ture difference.
6. It is impossible to say when electricity was first discovered.
7. To define the amplitude of a wave is to determine the maximum value of the dis-
placement.
8. To heat a body is to bring it into a contact with a body at a higher temperature.
9. To make a choice between these two alternatives is not an easy task.
10. To make such a prognosis means to learn from the past experience and to extrapo-

late the knowledge into the future.
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1.2 Example: To solve this problem you have to carry out a lot of experiments.
JI1s TOr0 YTOOBI PEMIUTH 3Ty MPoOIeMy, BaM MPUIETCS MPOBECTH MHO-
T'0 DKCIIEPUMEHTOB.
1. To be able to forecast the future we must begin by a thorough analysis of the past
course of events.
2. To understand the importance of this discovery we should know all the facts con-
cerning the history of the problem.
3. It has become possible to modify the Periodic Table so as to bring out the structur-
al features more clearly.
4. Experience shows that science can be put to many good uses, but also that it has
been used to cause great harm.

5. To improve the accuracy of the device a number of investigations were made.

1.3 Example: The technique of collecting information will differ according to the
problem to be solved.
a) Mertoauka noabdopa uHbopmaluu OyIeT pa3indaTbCsl B 3aBUCUMOCTH
OT NpO0OJIEMbI, KOTOPYIO HA/10 PElINTh.
b) Metoauka noadopa uHbopmaluu OyJIeT pa3IuyaTbCsl B 3aBUCUMOCTH
OT TIPOOJIEMBI, KOTOPYIO OyIyT pelaTh.
1. The theory to account for these changes has not been developed yet.
2. An interesting distinction to be made here is between problems and techniques.
3. At that time the project, later to be taken over by another laboratory, was still in
progress.
4. An important point to be dealt with in the next chapter is different techniques of
data-processing.
5. There is not very much experimental data on which to base a decision between

these two possibilities.
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2. Identify the infinitive constructions with the ""Complex Object' and give equiva-
lents as shown in the example.
Example: Most scientists expect major development in the near future to take place
in biology.

BONBIIMHCTBO YYEHBIX 0KHAAET, YTO OCHOBHBIC OTKPHITHS B OJIKaii-

eM OyayleM MPOu30iayT B OMOJIOTUH.
1. We expect a successful scientist to be full of curiosity — he wants to find out how
and why the universe works.
2. One can expect the scope of research to expand steadily.
3. Most scientists regard biology, rather than physics, to become a central ground of
scientific advance in the near future.
4. An efficient laboratory head always knows how to make his people do their work
properly and on time.
5. Nowadays we see many new areas of research to come into being as a result of un-
expected breakthroughs.
6. Scientists don’t consider this effect to be an experimental error of any kind.
7. We may assume the composition of the sun and stars to be similar to that of the
earth.
8. They considered all water on the surface of this planet to have been liberated by
volcanic action.
9. One can hardly expect a true scientist to keep within the limits of one narrow long-
established field, leaving most fascinating problems out of the scope of his inquiry.
10. We expect entirely new properties to develop when these molecules or molecular

aggregates interact with water, forming with it a new and unique system.
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3. Identify the infinitive constructions with the “Complex Subject” and give equiva-

lents as shown in the examples.

Examples: Nowadays science is known to contribute to every aspect of man's life.
a) U3BecTHO, 4TO B HalIW JTHU HayKa BHOCHT CBOM BKJIaJ BO BCE aCIIEK-
ThI HallIEH KU3HU.
b) Kak u3BecTHO, B HalllM THA HayKa BHOCUT CBOM BKJIaJ BO BCE acleK-
ThI HAILIEH KU3HU.
c) B namm naM Hayka, Kak U3BECTHO, BHOCHT CBOM BKJIAJ BO BCE aCIIEK-
ThI HAIlIEH )KU3HHU. °®

With the advent of nuclear weapon some people seemed to be disappointed in sci-

ence.
C mosiBlIeHHEM SIEPHOTO OPYKHS HEKOTOPHIC JIIOIU, MO-BHAUMOMY,
pa3odapoBaluCh B HAyKe.

Molecular biology is likely to dominate science in the years to come. *
Becbma BeposiTHO, YTO MOJEKYJsSIpHAs OWOJOTHSA 3aiiMeT B OymyIiem
JOMUHHUPYIOIIEE TIOJI0KEHUE B MayKe.

1. A yawning ozone hole is reported to have been identified over the Antarctic.

2. Harmful effects of pollution seem to have been in the news for a long time.

3. One more type of pollution proves to have appeared recently.

4. All of us are certain to know very well what environmental pollution is.

5. You seem to have taken advantage of the favourable conditions.

6. The research is supposed to lead to a better understanding of the progress.

7. Molecular biologists are known to borrow their techniques from other sciences,

mainly from physics.

8. This phenomenon does not appear to be studied.

9. There does appear to be some correlations between these data.

10. This compound is sure to contain admixtures.
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4. Identify the infinitive constructions with ""for-phrases' and give equivalents as
shown in the example.
Example: It is important for the model to be accurate but simple enough.
BaxkHo, 4T00BI MOJEJIb ObLIA TOYHOM, HO I0OCTATOYHO MPOCTOM.
1. For any scientific gathering to be a success, the organizing committee must be firm
on more than one point.
2. For scientific development to be of benefit for man, scientists must study the prob-
lems that have direct bearing on our lives.
3. For an original idea to be a product of one man's genius is quite natural.
4. For an idea to be transformed into a product, many people's effort is required.
5. Some experiments prove that it is physically possible for the ground ice of Alaska

to have been formed by a process of segregation.

PROGRESS TEST

Task 1: Identify the infinitive and infinitive constructions and translate the sen-
tences into Russian

1. To understand this phenomenon is to understand the structure of atoms.

2. (In order) To understand the phenomenon the laws of motion should be considered.
3. There seems to be some confusion of terms in the paper.

4. In an effort to overcome these difficulties a great deal of experimental work has
been carried out by both researchers and engineers.

5. This method was so accurate as to give reliable results.

6. He was considered to have a strong affinity for both chemistry and mathematics.

7. It required some more experiments for the scientist to prove the correctness of the
results obtained.

8. There are many examples to illustrate the rule.

9. Science 1s known to affect the lives of people.

10. The terms to be insisted on are as follows.
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Task 2: While reading papers on the subject of your research, highlight the infini-

tive constructions and translate them into Russian.

UNIT 3. THE GERUND

1.1 Identify the gerund in the function of the subject. Give Russian equivalents as
shown in the following examples.
Example: Solving the problem is very important.

a) Pemienne 370t mpo0ieMbl 0O4€Hb BaXHO.

b) Pemuthb 3Ty mpoGiieMy 04€Hb BaXKHO.
1. Carrying out experiments is a must with every scientist.
2. Protecting the personnel against radioactive radiation holds an important place at
the atomic power plant.
3. Taking into account individual components resulted in a radical change of entire
system.
4. Forecasting the weather with great accuracy is no easy matter.
5. Programming a computer involves analysing the problem to be solved and a plan
to solve it.
6. Arguing is a good way to make people believe you.
7. Dividing the total charge by the number of ions in the cloud gives the charge of
each ion.
8. Applying powerful machinery and chemical fertilizers means achieving a tremen-
dous growth of the total amount of agricultural products.
9. Making these calculations may be a very difficult and time-consuming procedure.

10. Increasing the proportion of fuel reduces the critical size of the reactor.
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1.2 Identify the gerund in the function of the object. Give Russian equivalents as
shown in the following examples.
A) Example: We suggest discussing the problem.
a) MeI npenyiaraeM 00CyIMTh 3Ty IIPOOIIEMY.
b) M&I nipesiaraeM MpoBECTH 00CYAKAeHHEe STON TPOOIEMBI. ©
He hates being asked to repeat experiments several times.
OH He JTI00HUT, KOra ero MpPOCST MOBTOPSATH SKCIIEPUMEHTHI HECKOJIBKO
pas.
1. The ammeter stopped working because the coil was short-circuited.
2. Gases and liquids return to their original form as soon as the applied force has
stopped acting.
3. There is hardly any person who likes being criticized.
4. He likes being reminded of things.
5. The ability of a solid to resist being altered in shape is termed rigidity.

B) Example: It is worth considering all the data obtained.
Crout paccMOTpeTh BCE TIOJyYeHHBIE JaHHbIE. *
It is no good (no use) considering all the obtained data.
He uMmeer cmbicia (0ecmoJie3HO) paccMATPUBATh ITOJTYYEHHbBIEC JaH-
HBIE.
One cannot help considering all the obtained data.
Henb3st He paccMOTpeTh BCE MOTYUYCHHbBIE TaHHBIE.
1. We cannot help acknowledging the importance of this statement.
2.1 couldn’t help mentioning the results of our investigation at this meeting.
3. It is no use devoting too much time to this problem without specifying all the de-
tails of the procedure.
4. It is no use undertaking this research without initiating preliminary studies of the
observational data.

5. It 1s worth proving the reliability of the data obtained.
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C) Example: The scientist succeeded in obtaining reliable results.
YyeHoMy yaaaoch NOJYYUTh HAJICKHBIC PE3YIIbTaThI.
1. Archimedes is credited with applying huge lenses.
2. They were surprised at being informed of our experiments.
3. Catalysts aid in accelerating reactions.
4. Our success depends on being supplied with the necessary equipment.
5. It was James Clerk Maxwell who first succeeded in evolving a truly adequate theo-
ry of electricity and magnetism.
6. They objected to using greater voltage in this case.
7. The experiment resulted in obtaining valuable data.
8. A cure for the common cold may result from research analyzing the DNA of a
family of viruses.
9. The scientists insisted on using this technique to get better results.

10. This software will prevent a virus from spreading.

D) Example: We have a chance of solving some important problems.
a) Y Hac ecTb BO3MOKHOCTDH PelINTh HECKOJIBKO BaKHBIX MPOOIIEM.
b) V Hac ecTh BO3MOKHOCTH PelIeHHsl HECKOJIHKO BaKHBIX TIPOOJIEM.
1. The device has the merit of being suitable for many purposes.
2. The way of avoiding these difficulties is unknown at present.
3. The idea of using this technique is new and somewhat unexpected.
4. There is some reason for questioning this assumption.
5. Scientists were looking for a way of converting solar energy and making it serve

people directly
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1.3 Identify the gerund in the function of adverbial modifies. Give Russian equiva-
lents as shown in the following examples.
Examples: In making observations extreme care to avoid errors is necessary.
a) llpu npoBeaeHun HaOMIOACHUNA HEOOXOAUMO OBITH MPENETHHO OCTO-
POXKHBIM, UTOOBI M30€KaTh OIITUOOK.
b) IlpoBoas HaOMIOACHUS HEOOXOIUMO ...
c) Korna mpoBoasit HabmoeHus1, HaJ0 OBITS ... ®
On reaching the boiling point the water temperature no longer increases.
a) ITocae nocTuxenus / [lo 1oCTHKEHNIO TOYKU KUTICHUS TEMIIEpaTypa
BOJIbI OOJIbIIIE HE MOBBIIIAETCS.
b) JlocTUrHYB TOYKH KUIIEHUS, TEMIIEPATypa BOJIbI OOJIbIIE HE MOBBIIIA-
eTcsl. *
By using the calculus a mathematician can find out how these two quantities - what-
ever they are — are varying with each other.
a) Ilpy moMomm BbIUKCICHHUS] MAaTEMAaTUK MOXET BBIACHUTH, KaK 3TU
JIB€ BEJIMYUHBI, KAKUMH ObI OHM HU OBLIIH, BIUSIOT APYT HA ApYTa.
b) Ucnoab3ys BBIYUCIICHUS, MAaTEMATUK MOXET BBIICHUTH, KaK 3TH JIBE
BEJIMUMHBI, KAKUMH Obl OHU HH OBLITH, BIUSIOT JPYT Ha Apyra.
They could not start a new experiment without verifying the previous data.
OHU HE MOIJIM HayaTh HOBBIM AKCIEPUMEHT, He MPOBEPUB PaHEE IMOJTY-
YCHHBIE TaHHBIC.
1. Without actually making calculations, we cannot deduce some general properties
which the self-consistent model should have.
2. In considering the chemical properties of metals the first point which must be men-
tioned is that they vary widely in degree of chemical activity.
3. By having defined one’s research objective one has already made the first, and the
most important step towards the final success.
4. It 1s important to reemphasize this point by stating these ideas in a different way.

5. On being heated to a sufficient temperature any body becomes a source of light.
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6. In studying the theory of semiconductors Joffe had in mind the direct conversion of
solar energy into electricity.

7. On standing for some weeks the uranium solution gradually regains its initial activ-
ity.

8. Metals cannot be dissolved without being changed into new substances.

9. Astronomers get a fairly good idea of the chemical composition of the Universe by
studying the light from the stars and the sun.

10. Superheating is a process of heating a liquid above its boiling point without con-

verting it into vapor.

2. Identify the gerund construction and its function in the sentence. Give Russian
equivalents as shown in the following examples.
Examples: « Newton’s having formulated this law was of great importance.
To, yro HbI0TOH c(popMyHpPOBAJ 3TOT 3aKOH, UMEJI0O OTPOMHOE 3HA-
YEeHHUE.
Their having obtained new data is of great interest.
To, 4TO OHM MOJTYYWJIM HOBbIC JaHHBIE, IPEACTABISAET OOJIBIION UHTE-
pec.
We know of work and energy being closely related.
Mpi1 3HaeM, 4TO paboTa M IHEPIrusi TECHO CBSI3aHbI MEXITY COOOH.
1. They rely on your having carried out the experiment.
2. Researchers’ working together and their sharing ideas with one another is of great
advantage for science.
3. The difference between the two values probably accounts for the measured sensi-
tivity being higher than that predicted by theory.
4. Einstein's being awarded the Nobel Prize in physics soon become widely known.
5. Plants are useful sources of energy thanks to their storing the sun's radiation in

chemical form.

90



6. In spite of its being called a dry cell, that cell is not really dry, everybody knows of
its containing moisture.

7. Its being theoretically correct did not make it less cumbersome.

8. Scientists’ constantly exploring the unknown, their looking for new knowledge and
the answers to unsolved questions cannot be overestimated.

9. Mendeleev’s having established a periodic law of nature has entered his name into
the history book of the world science.

10. Immediate recognition of a discovery depends largely on its being made at a

proper moment.

PROGRESS TEST

Task 1: Identify the gerund and gerund constructions. Translate the sentences into
Russian.

1. Ice melting begins at zero degrees C.

2. In recent years man has succeeded in controlling chemical changes.

3. In performing the experiment they observed the change in the properties of the
substance.

4. There i1s little probability of atmosphere being on that planet.

5. One cannot help recognizing the importance of the study.

6. These substances are alike in having high melting points.

7. In spite of not having any university education, Faraday made his great discoveries.
8. This phenomenon depends on the atomic weights of the substances being equal.

9. Computers gain an ever increasing application due to there being constantly im-
proved.

10. Roentgen’s having discovered X-rays contributed much to the world’s science.

TASK 2: While reading papers on the subject of your research, high-light sentenc-

es with the gerund and gerund constructions and translate them into Russian.

91



UNIT 4. THE PARTICIPLE

1. Identify the forms of the participles in the function of attributes. Give Russian
equivalents as shown in the following examples.
1.1 Examples: The device using the energy was rather powerful.
[Tpubop, HCcmoJIB3yIOLIMIT YHEPTHIO, ObLT JOBOJIHHO MOIITHBIM. ®
The device used in the experiment was rather powerful.
[TpuGop, MCNMOAB30BAHHBIA B STOM ODKCIEPHUMEHTE, OBLT TOBOJHHO
MOIIIHBIM. *
The device being used in the experiment is rather powerful.
Hcnoab3yemplii pruOOp B 3TOM IKCIEPUMEHTE TOBOJIBHO MOIIHBIN.
1. Natural science is the main characteristic feature distinguishing the present civili-
zation from the other civilizations in the past.
2. The latest model now being tested accounts for many of the previously unknown
phenomena.
3. The scientist theoretically predicted complicated interaction between the compo-
nents involved in the process.
4. The results obtained are consistent and may be summed up in one simple rule.

5. The paper being referred to is published in the journal.

1.2 Examples: The properties of the substances involved/concerned are not yet clear.
a) CBoiicTBa paccMaTPHUBaeMbIX BellleCTB, 0 CUX IOP €IIE HE SICHBI.
b) CpoiicTBa BellecTB, 0 KOTOPBIX H/IET pedb, 0 CHX ITOP €I HE SICHBI.
1. The technique involved was quite new.
2. The phenomenon concerned is difficult to explain.
3. We have to consider all the factors involved.
4. The complexity of the technique involved increased considerably.

5. None of the authors concerned had based his experiment on the method discussed.
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2. Identify the participles in the function of adverbial modifiers. Give Russian
equivalents as shown in the following examples.
A) Examples: Testing the new device scientists used...
TecTupyst HOBbII IPUOOP, YUEHBIE UCITOIB30BAIIM. . . ®
Having tested the new device, the scientists used...
IIporecTupoBaB HOBBIN MPUOOP, YyUEHBIE HCIOIB30BAIIH. .. *
Being tested in the laboratory, the new device demonstrated. ..
Korpa (IIpu/byayum) HOBbIA TpuOOp TeCTHPYWT (TeCTHPOBA-
HHMU/TeCTHPYEeMBbIM) B J1a0OpaTopuu, OH... *
Having been tested, the new device...-
ITocse Toro, kKak HOBBIY MPUOOP MPOTECTUPOBAJIM, OH...
1. Recognizing the problem the scientist makes the first step to its solution.
2. Being separated from the sun by vacuum the earth receives its heat by radiation.
3. Having been seen in action the device was greatly modified.
4. The scientist is often interested in a problem, disintegrating possible consequences
of its solution.
5. Every new idea is immediately taken up and developed further, forming the initial
point of an avalanche-like process.
6. Having been tested the new equipment was installed in the laboratories.
7. Having changed the traditional approach, they succeeded in solving the problem.
8. Using radioactive isotopes, biologists are able to carry out new kinds of research.
9. Being influenced by temperature and pressure, the volume of any substance is not
constant.
10.Having alloyed copper with tin Greeks and Romans formed a new alloy called

"bronze".
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B) Example: (When/While) Working at the laboratory he made many experiments.
Paborasi B nabopaTopuu, OH MPOBEJ MHOTO 3KCIIEPUMEHTOB. *
Kornaa on paboraur.... *
IIpu paoore...
1. While designing new kinds of experiments we don’t have to bear in mind the ad-
vantages of previous ones.
2. When dealing with gases it is common practice to consider them under a pressure
of the atmosphere.
3. Calculating the weight of a body we have to multiply its specific gravity by its vol-
ume.
4. When studying a compound we have to know the chemical formulae and the va-
lences of the elements involved.
5. Travelling in a curved path around the Earth, the Moon is continually changing the

direction of its velocity.

C) Examples: When/While heated all substances expand.
a) HarpeBasich, Bce BelleCTBa PaCIIUPSIOTCS.
b) Koraa BemecrBa HarpeBawT, BCE OHU PACHIUPSIFOTCS.
c) IIpu HarpeBaHMM BCE BEIIECTBA PACIIUPSIIOTCS.
d) Byayum HarpeTbIMH, BCE BELIECTBA PACIIUPSAIOTCS. ®
It is common observation that bodies expand when heated.
OO111en3BeCTHO, YTO Teja PACIIUPSIOTCS NMPU HArpeBaHUM (ecjJHM MX
HArpeBal0T/ KOIAa UX HATPEBAIOT).
1. A metal gives off free electrons when heated.
2. While arranged according to their atomic weights the elements exhibit an evident
periodicity of properties.
3. When represented by arrows the forces can be easily computed.
4. This substance changes its properties when subjected to high temperature.

5. When properly insulated the wire may be used in conditions of excessive moisture.
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3. Identify the Absolute Participle Constructions and give Russian equivalents as
shown in the following examples.
A) Examples: A new theory being suggested, scientists will be able to use it.
IMocJie Toro kak ObljIa MpeJIOKeHa HOBAsI TEOPHUsl, YUCHbIE U3MEHUIIH
METOJMKY MPOBEJEHUS HIKCIIEPUMEHTA. ®
There being no atmosphere, the lunar surface is exposed to direct sunlight.
Tak kak (mockosabky) Ha JlyHe oTcyTcTByeT atmocdepa, To €€ mo-
BEPXHOCThH IMOABEPTACTCS BO3ACUCTBYIO MPSIMBIX COTHEUHBIX JTyUeH.
Weather permitting, the astronomer will proceed with his observation.
EcJsin orosia mo3BoJIuT, aCTPOHOM MPOJIOJIKUT CBOU HAOJIOICHUSI.
1. The sun being near the zenith, its rays are nearly vertical.
2. The Earth's orbit being an ellipse, the distance between the Earth and the sun con-
stantly changes.
3. The temperature increasing, we may expect the resistivity of the material decreas-
ing.
4. The new approach showing promise, we began to develop it.

5. The device being repaired, we shall be able to use it.

B) Example: The atmosphere always contains some moisture, the amount varying all
the time.
ATmocdepa Bcerma COAEpKUT KaKOe-TO KOJIWYECTBO Bjard, mpudem/
IPH 3TOM, a, U/ 3TO KOJIMYECTBO BCE BPEMSI H3MEHSIETCH.
1. The astronomer proceeded his observation, the sky having cleared.
2. The term "speed" means the rate of motion, the term "velocity" meaning the speed
in a definite direction.
3. Power is the basis of civilization, all, industry and transport being dependant upon
power in some form.
4. The nucleus is made up of neutrons and protons, the number of protons being equal

to the number of electrons.
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5. Special cameras may be used to photograph the ocean bed, the photographs show-

ing any rocks and living organisms at depths of more than three kilometers.

4. Identify the Absolute Participle Constructions preceded by the preposition
"with". Give Russian equivalents as shown in the following examples.
Examples: With research involving more and more people the profession of a scien-
tist has become one of the most popular nowadays.
ITo Mepe TOro, Kak Hay4YHOE HCCJCIOBaHWUE TPedyeT ydacTusi Bce
OOJBITIETO YHCNIA JIFOJIeH, TTPOdecCusi yUeHOTO CTaja OJHON U3 CaMbIX
MOIYJISIPHBIX B HAIIIH JTHU. *
The mixture of fuel and air prior to ignition is of heterogeneous nature, with atomiza-
tion, vaporization and mixing occurring simultaneously.
CMech TOIIMBa M BO3/yXa MEpell BOCIUIAMEHEHHEM HMMEET T'eTepOreH-
HBI XapakTep, MPpUYeM pacIbUICHHE, UCTIAPEHUE W CMEIINBAHHUE MPO-
HUCXOAAT OJTHOBPEMEHHO. *
With the experiments having been carried out, they started new investigations.
ITocse TOro kak ONbITH OBLTM 3aKOHYEHbI, OHM HAYaJId HOBBIC HCCIIC-
JOBaHUAL.
1. With highly accurate numerical predictions having been made, the experimental
results were in good agreement with the theory.
2. With industrialization going on at its present rate, the world's fuel reserves will be
exhausted within the near future.
3. With cell phone rates dropping, some people are disconnecting their old, wired
phones in their homes and offices and using cellular phones for all of their calling
needs.
4. With research involving more and more people the profession of a scientist has be-
come one of the most popular nowadays.
5. The Moon is mainly responsible for the tides on the Earth, with the Sun also assist-

ing simply by its direct attraction of the water.
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PROGRESS TEST

Task 1: Identify the participle and participle constructions and translate the sen-
tences into Russian

1. With the experiments having been carried out, we started new investigations.

2. Having made the measurements the experimenter then processed the data.

3. The work performed by this scientist showed good results.

4. This substance was more valuable than that obtained by the previous authors.

5. The substance being investigated contained some admixtures.

6. Having been weighed with insufficient accuracy the substance could not be used in
quantitative analysis.

7. The equipment needed for the experiment was carefully checked.

8. The speed of light being extremely great, we cannot measure it by ordinary meth-
ods.

9. The article discussed at the lesson yesterday deals with the problem of geology.

10. The energy used per second is proportional to the frequency.

Task 2: While reading papers on the subject of your research, high-light sentences

with the participle constructions and translate them into Russian

UNIT 5. MODAL VERBS

Translate the sentences into Russian:

Examples: You should complete your experiment by 5 p.m.
Bl 10/15KHBI 3aKOHYUTB SKCIIEPUMEHT K 5 yacam.

You should have completed your experiment by 5 p.m.
Bb1 101xHBI ObLJIN ObI 3AKOHYUTH SKCIIEPUMEHT K 5 yacam (HO 3TOro
He CeJIAJIH).

1. Not only must these questions be answered — someone must decide them.
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2. According to some authors, intelligent life on any planet should develop exponen-
tially, with all the curves going infinitely upwards.

3. Under such an assumption they ought to have arrived at completely different con-
clusions.

4. By that time the resources of the planet may have been completely exhausted.

5. The biggest problem in the world could have been solved when it was small.

6. They were to complete their research by the end of September, but they failed.

7. They needn’t have carried out the test once more.

8. Important as this question may be in itself, the debate on the subject went far be-
yond its original bounds.

9. The program or the database does not have to be changed.

10. Every visible event in nature can be explained by previous events.

PROGRESS TEST

Task 1: Identify modal verbs and their equivalents and translate the sentences into
Russian

1. The velocity of a particle is to be continuously changing if this particle has uniform
motion. 2. However, they were confronted with pressing problems which they had to
solve as well as they could. 3. You might have made the experiment more carefully. 4.
To understand the importance of this discovery the student ought to know all the facts
concerning the history of the problem. 5. They needn’t use such complicated methods,
there are some more simple and good ones. 6. They could have done it more carefully.
7. One should be very careful when working with strong acids. 8. He cannot have
made such a serious mistake. 9. Some mistakes must have been made in the program.
10. Simplification as a method of understanding can and must be the method of un-

derstanding any science.

Task 2: While reading papers on the subject of your research, high-light sentences

with modal verbs and their equivalents and translate them into Russian.
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UNIT 6. THE SUBJUNCTIVE MOOD

Translate the following sentences into Russian:
A) Examples: It is important (necessary/desirable/required/possible...) that the
substance (would) be pure.
Ba:xno (Heo0X0aUMO/:KeJIATeTbHO/BO3MOXKHO...), YTOOBI BEIIECTBO
OBLIO YKCTHIM.
It is demanded (proposed/advised/suggested/insisted...) that the researcher (should)
submit his paper on time.
HacrauBawTt Ha TOM (NmpeasiararT/COBETYIOT...) YTOOBI HCCIIE0BA-
TEJIb MPECTABUI CBOIO CTaThIO BOBPEMSI.
We must keep this gas in a special vessel lest it be evaporated.
MBI TOJDKHBI COJIEpKaTh ATOT ra3 B CHEIUAIBHOM COCYE, YTOOBI OH He
UCTIAPSIICS.
1. It is desirable that this method should be used.
2. The engineer proposed that a new alloy be used in the device instead of a rare met-
al.
3. The scientist suggested that he would wait for a number of a new data obtained be-
fore making the experiment.
4. It 1s necessary that atomic energy be used only for industrial purposes.
5. The instruments were packed carefully lest they should be damaged during trans-
portation.
6. It is essential that scientists meet regularly to exchange views and information.
7. They suggested that the new means of communication should be discussed at once.
8. It is important that the conference cover a wide range of questions concerning the
advantages of satellite communication.
9. They required the sophisticated equipment, so that they could investigate these
phenomena.

10. Make exact calculations lest you should fail with your experiment.
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PROGRESS TEST

Task 1: Identify the subjunctive mood and translate the sentences into Russian

1. He demanded that the device should be carefully examined.

2. It is important that he should give his consideration on this subject.

3. It is important that modern means of communication meet the requirements of the
national economy.

4. It 1s highly desirable that more radio-telescopes be applied for astronomical obser-
vation and measurements.

5. We demand that such data find application on further work.

6. It is necessary that the law should be observed.

7. He advised that the question be discussed immediately.

8. We insisted that such actions might provide some information about the event.

9. They applied new methods of work lest the productivity decrease.

10. The engineer demanded that the engine parameters be taken into consideration.

Task 2: While reading papers on the subject of your research, high-light sentences

with the subjunctive mood and translate them into Russian.

UNIT 7. CONDITIONALS

Translate the following sentences into Russian:
A) Example: If the distance between the two points is the same, no further experi-
ments will be necessary.
Ecau paccrosiHue Mexay 3TUMH JIByMs TOYKaMu OydeT OAUHAKOBBIM,
He noTpedyeTrcs HUKAKUX JaJbHEHIINX SKCIIEPUMEHTOB. ®
If T have time, I’ll complete the experiment.
Ecan y meHst 0yaeT BpeMmsi, 1 3aKOHYY SKCIIEPHMEHT.

Given/Provided the value of a, the velocity of a body can easily be computed.
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Ecan/IIpu yciaoBuu, 4yTO 3a/laHa BEIMYMHA 4, MOKHO JIETKO BBIMHC-

JIUTb CKOPOCTH TCJIA.

B) Example: If I had time, | would complete the experiment.
Ecau 0b1 y MEeHsI OBLJ10 BpeMsl, 51 Obl 3aKOHYHJI KCTICPUMEHT (BO3MOXK-
HO {1 ellle yCIeBalo).
If I were you, I would continue the work.
Ecnu Obl 51 ObLT Ha BaiieM MecTe, TO s MPOAOJIKHUI Obl paboTy (BO3-
MO:kHO BbI Tak u caenaere).
Unless there were space meteorological stations, we would not be able to observe
the formation of hurricanes.
Ecan 0b1 He OBLII0 KOCMHYECKHUX METEOCTAHIIMM, Mbl HE CMOIJIH OBbI

Ha0JII01aTh 00pa30BaHNE yparaHoB.

C) Example: If I had had time yesterday, | would have completed the experiment.
Ecau 0b1 y MeHs BUepa ObL10 BpeMs, 51 0bI 3aKOHYMJI ONIBIT (HO ero 'y
MeHsI He ObLJI0 ¥ IKCIIEPUMEHT OCTAJICS HE3AKOHYEHHbIM).

1. If the model fits well, the observed data will be correct.

2. A valuable contribution would be made, if considerable efforts were devoted to the

theoretic examination.

3. He would have solved the problem, if he had read enough on the subject.

4. If it were not for their close cooperation with other laboratories, the task would not

be accomplished in schedule.

5. If he had been given opportTexty, the work might have been finished.

6. If the North Star ceased to exist, the Earth would continue to receive light for about

half a century.

7. Unless computer technique had been developed, space research would have never

made such great progress.

8. One will easily calculate the volume, if he knows the dimensions of a body.
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9. If the entire Earth were covered by the ocean, high and low tides would follow one
another at regular intervals in response to rotation of the Earth and the revolution of
the Moon.

10.Provided one knows the rate of the emission, one can determine the range of the

particles.

PROGRESS TEST

Tak 1: Identify conditionals and translate the sentences into Russian

1. Provided the acid was purified, the reaction would take place. 2. If he had used this
formula, he would not have made this mistake. 3. We should not have been able to
solve the equation, if we had not used the new technique. 4. If life existed on Venus,
we would know this. 5. They could have done it, if they had obtained the necessary
equipment. 6. If we don’t raise the temperature, the pressure will not increase. 7. If he
had not done well on the training course, he could not have helped the team to cope
with the problem. 8. If there were no atmosphere, the temperature of the earth would
raise to 200 F.” 9. Unless radio had been invented in the 19-th century, we couldn’t
have created television in the 20-th century. 10. If our laboratory has the laser equip-

ment, we will be able to start the investigation in the near future.

Task 2: While reading papers on the subject of your research, highlight the sen-

tences with conditionals and translate them into Russian.
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ENGLISH-RUSSIAN DICTIONARY

A

A/D converter — ananoro-uQpoBoi npeodpazoBaTeib

abampere — 10 ammnep

ability — ctocoOHOCTB

ability to withstand short-time current — ycroiuuBoCTb (anmapara) Mpu KpaTKOBPEMEHHBIX TOKaX
abnormal operating conditions — HEHOpMaJILHBIN PEKUM

abrupt change - pe3koe u3MeHeHne, CKau0K

abruption, abrupture — 0OpbIB, pa3phIB, Pa3beIMHEHUE

absence of offset — acraTu3sm, oTcyTcTBHE CTaTH3Ma

absolute accuracy — aGcooTHasI TOUHOCTD

absolute error of measurement — aGcomtoTHast omnOKa U3MEepeHU

absolute selectivity — aGcoroTHasI CEJIEKTUBHOCTD

absolute sensitivity — aOcoIFOTHasI YyBCTBUTEIHHOCTD

absolutely selective protection system — cucreMa 3almThl ¢ aOCOTIOTHON CEIEKTUBHOCTHIO
absorber — MOTJIOTUTENb, MOTJIOMIAIONTUN QUITBTP

absorption — noryoneHue

abstraction — oTBIeUCHUE

a C — IIEPEMEHHBIN TOK

a ¢ circuit — enb NepeMEeHHOro TOKa

a ¢ hum — ¢on nepemMeHHOr0 TOKa

a ¢ measurement — H3MepeHUE HA TIEPEMEHHOM TOKE

a ¢ network — ceTh MepeMEeHHOT0 TOKa

a ¢ pilot wire protection — 3ammTa ¢ COEAMHUTEIBLHBIMU TIPOBOJAMU IS MTEpEavu MEPEMEHHOTO
TOKa

a c power — MOIIHOCTh NTEPEMEHHOT0 TOKa

a ¢ power flow — moTokopacnpezeneHie Ha IEPEMEHHOM TOKE

a ¢ power flow transmission — nepeada 31e€KTPOIHEPTUHU TEPEMEHHBIM

TOKOM

a c power supply — aJIeKTpocHaOKEHNE Ha IEPEMEHHOM TOKE

a ¢ relay — pene mepeMeHHOTO TOKa

ac system — cucrema epeMeHHOT0 TOKa

a ¢ transmission line — TMHUSA IEPEMEHHOTO TOKA

a ¢ voltage — mepeMeHHOE HANPSHKCHHE

accelerated under reach protection — peneiinas 3amuTa JISII ¢ yckopeHuem nepBoii 30HbI
acceleration — yckopeHue, pa3ron

accelerator — yckoputenb

accelerometer — akcenepomeTp

acceptance — mpueMKa

acceptor — MocJyieI0BaTeNIbHbINA PE30HAHCHBIN KOHTYP, PE30HAHC HANPSHKEHUN

access — oOpalieHue, JoCTyI

accessibility — JOCTYITHOCTb (IUIsI OCMOTpa U PEMOHTA)
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accessible — mocTymnHbIN

accessories — apMaTypa, IpUHAAICKHOCTH

accessory — BCIioMoraTellbHas JeTallb, apMaTypa

accident — aBapus

accident-free — Ge3omacHbIi

accommodate — BMeNiarh, pa3MemiaTh

accommodation — moMemnieHue, pa3MeneHue

accordance — corylacoBaHue

account — cYeT, OTYET

accumulate — akKkyMynUpOBaTh, HAKATUTUBATh
accumulation of a sleet — o6pazoBanue romnonena na JISI
accumulator — aKKyMyJaTop

accumulator battery — akkymynsaropHasi 6aTapes

accuracy — TOYHOCTh

acid accumulator — KHCITIOTHBI aKKYMYJISITOD
acknowledgement — kBUTHpOBaHUE, TTOATBEPKICHNE
acknowledger — k1104 KBUTHPOBAHHS

acoustical frequency — 3BykoBasi (TOHaJIbHASI) YaCTOTA
acoustic oscillation — akycTuueckue kojaeOaHus
acquisition system — cucrema coopa uHpopMaLun
across-the-line — mogKiITOUEHNE HENOCPEACTBEHHO K CETH
action — xelficTBue

action to alarm — fgeiicTBUE Ha cCUTHAI

actions connected with outage work — neiicTBus, CBSI3aHHBIE C PEMOHTHBIMU paboTaMu
activate — BO30y>KIaTh, CTABUTH T10]] HAIPSDKEHHE, BKITFOYATh, 3aITyCKaTh
activation — Bo30y>kJIeHHE, BKIIOUEHHUE, 3aITyCK

active — aKTHBHBIN

active circuit — akTUBHBIA KOHTYP

active component — akTUBHAsI COCTaBJISIFOIIIAST

active current — akTUBHBIN TOK

active element — aKTUBHBIN JIEMEHT

active energy — akTUBHAs SHEPTHUS

active energy meter — CUeTYMK aKTUBHOM 3Hepruu (BarT-yacoB)
active impeder — aKTUBHBIIN IBYXITOJFOCHUK

active load — akTuBHas Harpy3ka

active network — akTUBHAs CETh, COJIEpIKaIas HCTOYHHUK HAMPSHKEHUS WA TOKA
active power — akTUBHAasi MOIIIHOCTh

active power excursion — Koje0aHusi aKTUBHON MOIITHOCTH
active power flow — OTOK aKTUBHOW MOIITHOCTH

active power relay — pene akTHBHOW MOIITHOCTH

active quadruple — aKTUBHBIN YETHIPEXITOTIOCHUK

active transducer — akTUBHBII TTpeoOpa3oBaTeb

activity — paboTa, akTHBHOCTb

actors — CyObeKThI PbIHKA
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actual — nelcTBUTENBLHBIN

actual consumption — 1elCTBUTETbHOE MOTPEOICHHE MIEKTPOIHEPTUU C YIETOM MOTEPD
actual interchange — neiicTBuTenbHOE (M3MEPEHHOE) 3HAUCHUE TIEPETOKA DIICKTPOIHEPTUU
actual operating conditions — TeKyIIHii pexum

actual value — nelicTBuUTeNbHAS BETUYNHA

actual value sensor — maT4MK IEHCTBUTEILHON BETHUYUHEI

actuate — MpUBOJUTH B JCHCTBUE, BKIIIOYATh, CpadaThIBaTh (pee)

actuating quantity — BO3JIeliCTBYIOIIIAsl BEIMYHHA

actuator — UICIIOJTHUTENb, UCTIOJTHUTENIbHBIN OpraH

acyclic — auuKIn4ecKuil, yHUIIOISAPHBIN

adaptation — aganranus

adapter — ajanTep, nepexofHOE YCTPOICTBO, My(Ta

adaptive relaying — peneifnas 3amuTa ¢ ycTaBKOM, H3MEHsIEMOIl aBTOMAaTHYECKH B 3aBUCIMOCTH OT
BHEIIHUX YCJIOBHI

adder — cymmarop

adding connection — coryracHOe BKJIFOUEHHE OOMOTOK (TIeTeit)

adding network — cymmupyromas cxema

additional charge — mo3apsinka (akKymynaropa)

address — agpec

addressee — aapecar

addressing — agpecarus

adequacy — cmoCOOHOCTh PHEPTrOCHUCTEMBI MOKPHIBATH IMOTPEOICHUE AICKTPOIHEPTHH C YUCTOM
BO3MOJKHOTO JIe(hUIIMTAa aKTUBHON MOIIIHOCTH, 00€CIIEYeHHOCTh OalaHca MOIITHOCTH
adequate regulating margin — 70CTaTOYHBIN PETYIUPOBOYHBIH 3arac

adherence — mpunHnanue, CleTICHHE

adjacent coil — cmexxHas Karyika

adjacent system (control area) — cucrtema WM paiiOH yNpaBIICHUS, HEMOCPEICTBEHHO CBA3aHHAs
(Wy B 3HAYMTENHFHOW CTETICHH 3aBHCSINAsl OT MOBEICHUs) IPYroi CUCTEMBI WM paiioHa yIpaBlie-
HUS

adjust — perynupoBath, HaCTpauBaTh

adjustability — perymupyeMocTsb

adjustable — perynupyemsplii, HaCTparBaeMBbIit

adjustable autotransformer — perynaupyemsrii aBToTpaHchOpMaTop

adjustable capacitor — peryaupyembiii KOHIEHCATOP

adjustable resistor — mepeMeHHBIN PE3UCTOP

adjustable transformer — perynupyemsiii Tpancopmarop

adjusted delay — perynupyemas 3agepxka

adjuster — perynarop, HaCTPOCUHBIHI SJIEMEHT

adjusting — HacTpoiika

adjustment — HacTpoIiKa, MOMpaBKa, peryJIupOBKa

adjustment accuracy — TOUHOCTb PETYJIMPOBKH (HACTPONKH)

admissible interrupting current — JOIMYCTUMBII pa3pbIBHOU TOK

admittance — mpoBOAMMOCTb aKTUBHAs

advance — onepexenue no ¢aze
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advance angle — yron onepexxeHus

aerial conductor — mpoBox BO3AYIIHOM JTUHUN

aerial line — Bo3qymHast THHUS

affiliate — mpucoenunenue

ageing — crapeHue

aging — crapeHue

agreement — JJOTOBOP, COTJIAIICHHE

air — BO3IyX

air capacitor — BO3AYyITHbBIN KOHIECHCATOP

air cooler — BO3IyX00XJ1aTUTENb

air cooling — BO31yIIIHOE OXJIaXI€HUE

air gap — BO3YIIHBIN 3a30p

air insulation — BO3yIIHast U30JISIIIHS

air reactor — peaktop 6e3 cTayiu

air transformer — cyxoii Tpancpopmarop

air-blast (circuit) breaker — BO3AyIITHBIN BBIKITIOYATEIb
air-break switch — Bo3aymiHbIi BEIKITIOUATETH

air-cooled — ¢ BO3IyIIHBIM OXJIQXKICHHEM

air-cooled transformer — TpancopmMaTOop ¢ BO3AYIIHBIM OXJIAXKACHUEM
air-core coil — kaTymika 6e3 peppoOMarHuTHOTO CepACYHUKA
air-cored — ¢ BO3IyIIHBIM CEpACYHUKOM

air-free — 6€3BO3TyIIHBIN

air-powered — ¢ THEBMAaTHYECKUM TTPUBOIOM

air-pressure switch — BO3IyIIHBINA BBIKJIFOYATEIb

airless — 6€3BO3AyIITHBII

airtight — repMeTHYHBII

alarm — curnan

alarm lamp — curnanbHas nammna

alarm operation — fe¥icTBHe Ha CUTHAI

alarm signal — aBapuifHbIi curHAN

alert state — yTsDKEeJIEHHBIN PEXKUM

algorithm — anroputm

aliasing — nmpeoOpa3oBaHNEe BHICOKOYACTOTHOTO aHAJIOTOBOI'O CHTHAJIa B HU3KOYACTOTHBIN IUdpo-
BOW CHUTHAI

alignment — rocTUpOBKa

alive — moJ HampspKEHUEM

alkaline accumulator — meno0YHOM aKKyMYJISITOP

alkaline storage battery — meno4Hol akKyMyJIsToOp
all-electric — 4UCTO ANMEKTPUUECKUH, TOTHOCTHIO ANEKTPUUIIUPOBAHHBII
all-in resistance — MOJIHOCTHIO BBEICHHOE CONIPOTHUBIICHHE
all-in-one — Bce B 0;THOM (KOXKYXe€)

all insulated — MoTHOCTHIO M30TMPOBAHHBIN

all-lines in service — pabota nosHeM coctaBoM JIDII
all-mains — ¢ yHuBepcaabHBIM MUTAaHUEM
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all-or-nothing relay — pene AByXIMO3UIIMOHHOE, PEJie TOTHIECKOE
all-pass filter — ynuBepcanbHblil puabTp

allocate — pacnipenensTh, pa3meniarb, Ha3HAYaTh

allocation — pacnpenenenue, pa3MelieHne, Ha3HaYeHUE

allowable load — nomyctumas Harpy3ka

allowable voltage — monmycTumoe HanpsoKeHHUE

alloy — crutas

alpha-numeric — andaButHO-1TIDPOBOIA

alternate load — mepemeHnHas Harpy3ka

alternating — nepeMeHHBIN, CHHYCOHIAIbHBIH

alternating component — mepeMeHHasi COCTaBJISIOIIAs

alternating current — nepeMeHHBII TOK

alternator — reHepaToOp MOCTOSIHHOTO TOKA

ambient temperature — TemMreparypa OKpyKaromero Bo3ayxa
ammeter — aMIepMeTp

amplifier a ¢ — ycunuTenb mepeMeHHOT0 TOKa

amortizeur — nemMriep, yCrIOKOUTEINb

amortizeur winding — nemndgepHas (yCroKouTelIbHas) 00MOTKa
ampacity — IpoIycKHast CiocOOHOCTb IO TOKY

amperage — CHJIa TOKa B amIiepax

ampere density — INIOTHOCTH TOKa

ampere-hour — amnep-uac

ampere-hour meter — cCUeTYHK aMIIep-4acoB

ampere-turns — aMII€p-BUTKHU

ampere-windings — amMnep-BUTKH

amplification — ycunenue

amplifier — ycunurens

amplify — ycuimBath

amplistat — TOJTyBOJTHOBBII MArHUTHBIA YCUIIUTEINb, aMILTUCTAT
amplitude (of a symmetrical alternating quantity) — aMmruuTya (epruoANYECKON BETUYUHBI)
amplitude modulation — amMmmIUTYTHAS MOAYTISATIUAS
amplitude-frequency characteristic — aMIIUTYTHO-4aCTOTHAs! XapaKTEPUCTHKA
amplitude-phase characteristic — aMmuTy1HO-(ha30Bast XapaKTEPUCTHKA
analogue — aHaJIOTOBBIM

analogue computer — ananorosas 9BM

analogue relay — ananoroBoe pene

analogue telemetering — aHanoroBoe Teaeu3MepeHue

analogue to digital converter — anagoroBo-1uppoBoii IpeodpazoBaTeNb
analogue transducer — aHaJI0TOBBIN MPeoOpa3OBATENb

analysis — aHaJIM3, UCCIICIOBAHUE

analysis of system stability — aHaM3 yCTOHYMBOCTH IHEPTOCUCTEMBI
anchor — ankep

anchor clamp — aHKepHBIN 32KUM

anchor insulator — aHkepHBII U30JIATOP
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anchor pole — ankepHas omnopa

AND gate — snement "N"

AND gate with one inverted input — anement "U" ¢ 0HUM UHBEPTHPYIOIIUM BXOJI0M
angle — yroun

angle of advance — yron onepexeHus

angular acceleration — yrioBoe yCKOpeHHE

angular frequency — yriioBas yactoTa

annual average cold spell condition — cpenHeromoBbIe MOTOHBIE YCIOBUS, CIIOCOOCTBYIOIIUE TTO-
BBIIIICHNIO MAaKCUMyMa Harpy3Ku

anod — aHOA

anti-aliasing filter — punpTp 1O YacToTe MHPOPMAIK HA BXO/I€ YCTPOICTBA

anti-hunting relay — pesne (3amuTa) OT aCHHXpPOHHOTO X0/1a

anti-hunting transformer — ctabunusupytromuit Tpanchopmarop

anti-pumping — GJIOKMPOBKA OT MPITaHU

anti-pumping device — OJJOKUPOBKA OT MPBITAHUS

anti-resonant circuit — mapaJuIeIbHbIN (PE30HAHCHBIHN, KOJIe0aTeIbHBII) KOHTYD

anti-torque — TPOTUBOICHCTBYIONINN BpalIalONIUA MOMEHT

aperiodic component — anepuoudecKasi COCTaBIISIFOIIAS

aperiodic clamping — aneprogruecKoe 3aTyxaHue

aperiodic instability — aneproanueckast HeyCTOWYMBOCTh

aperture — anepTypa

apparatus — o6opy10BaHHE

apparent — KaXyIuics

apparent efficiency — kaxymuiics KITJ

apparent impedance by distance relay — conpoTuBiIeHHE Ha 3a)KUMaXx peJie COMPOTHUBIICHUS
apparent power — moyHasi (KaxyIascsi) MOITHOCTh, PUKCHUPOBAaHHAS MOIITHOCTh CTAHITUH
application — 3asBka

applied (impressed) voltage — npuiIoKeHHOE HANPSKEHHE

arc — dJIEKTpHYECKas 1yra

arc extinction — raieHue 1yru

arc resistance — CONpOTHUBIIEHUE AYTH

arc striking — BOSHUKHOBEHHE JTYTH

arc suppression coil — gyroracsimasi KaTyIka

arc voltage — HanpsbKeHUE Ha Tyre

arc voltage drop — mageHue HanpsOKEHUs Ha JyTe

arc-suppression-coil-earth (neutral) system — gyroracsias KaTyiika, BKIIOUEHHAs B HEHUTpallb CH-
CTEMBI

arcing earth — TyroBoe 3aMbIKaHHE Ha 3eMITIO

arcing time — BpeMsi TOPEHHsI TyTU TPU OTKIIOUEHUN MOBPEXKACHUS TyrOTacsiuM armnapaTromM
area — 30Ha

area assist action — B3aMOTIOMOIITs PaiOHOB perynupoBanus B APUM

area of acceleration — ruonaaKa yCKOpeHus

area control error — MrHOBEHHOE 3HAYEHHE PA3HOCTH MEXIY TEKYIIMM M 33JaHHBIM IMEPETOKOM
MOIITHOCTH € YYETOM CTaTH3Ma I10 4YacToTe
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arithmetic mean — cpejiHee 3HaUeHUE

armored cable — 6poHupoBaHHBII Kabeb

arrangement — pa3MelIeHIe, YCTaHOBKA

artificial intellect — nCKyCCTBEHHBIN MHTEIUIEKT

artificial mauinetwork — monens cetu

artificial neural network — uckyccTBeHHast HEMpOHHAas CETh

assembler program — nmporpaMma Ha sI3bIKE acceMOep

assembly language programming — mporpaMMHpOBaHKE Ha S3bIKE acceMOep
assembly operation — MOHTax

assessment — OIl€HKA

assistance — oMok

associate — o00beTUHEHHE

astatic control — acTaTudeckoe ynpasJjeHHE, aCTATHYECKOE PEryIUPOBAHUE
astatic regulator — acTaTH4eCKUI PETYISTOP

asymmetry — aCHMMETpPHUA

asymmetry coefficient — koapumreHT acummeTpun

asynchronism — aCHHXpPOHHBIN PEKUM

asynchronized synchronous generator — acCHHXpOHU3UPOBAHHBIN CHHXPOHHBIN T€HEPATOP
asynchronous — aCHHXpOHHBIH

asynchronous communication — acCHHXpOHHas repegada HHPoOpMauu
asynchronous conditions, state — aCHHXpOHHBIN PEXKUM

asynchronous generator — aCHHXpOHHBII T€HEPATOP

asynchronous operation of a machine — acuaxpoHHast paboTa MaIIHBI
asynchronous operation of a system — acuHXpoHHast paboTa YHEPrOCUCTEMBI
asynchronous running — aCHHXpOHHBIH PEXUM

ATC (available transit capacity) — pacrmoyiaraemasi TpaH3UTHasi MOIIIHOCTb, MPOITYCKHAsI CIOCO0-
HOCTh

atmospherics — aTMmocdepHbIe TOMEXU

atmospherics overvoltage — armocepHble epeHanpsKeHUS

attach — mpucoeAMHATH, IPUKPEIUIATH

attachment — mpucTaBka

attended substation — mogcTaHIUs C OMIEPAaTUBHBIM ITEPCOHAIOM
attenuation (of a signal) — 3aryxanue (curHana)

attenuation band — mosoca 3aTyxaHus

attenuation characteristic — xapakTepUCTHKa 3aTyXaHUs

attenuation due to ice-formation — 3aryxanue u3-3a roioiena

attenuation factor — koa¢GuIHEHT 3aTyXaHus

attenuation ratio — JJorapupMHUUECKUI TEKPEMEHT 3aTyXaHUs

attracted armature relays — pese ¢ IpUTATHBAIOIIUMCS SIKOPEM

audio oscillator — 3BykoBo# TeHEpaTop

audio-frequency oscillator — renepaTop 3ByKOBOM 4aCTOTHI

authority — qucneT4yepckoe BeIeHHUE

authorized maximum demand — pa3perieHHbIil MAKCUMYM Harpy3KH
automatic control — aBToMaTHueCcKOe yIpaBJIeHHE
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automatic dispatch control system — ACILY

automatic documentation updating — aBToMaTH4ecKkoe OOHOBIIEHUE TOKYMEHTALUU

automatic excitation control — aBTomMaTHuecKoe peryaupoBanue Bo30yxaenus (APB)

automatic field damper — aBTOMaT rameHus moss

automatic field killer — aBromar ramenus mosus

automatic field suppressor — aBTOMaT rameHus Mo

automatic frequency and active power control — aBToMaTH4Yeckoe peryJIupoBaHUE YaCTOTHI U aK-
TUBHOW MOILIIHOCTH

automatic frequency control — aBToMaTH4YECKOE PETyIUPOBAHNE YACTOTHI

automatic frequency load shedding (ATLS) — aBTomMaTudeckas yactoTHas pa3rpyska (AUP)
automatic generation control (AGO) — aBToMaTH4YeCKOE YIIpaBlIeHHUE TeHEepaIfei

automatic load restoration equipment — aBTOMaTH4eCKOE BOCCTaHOBIICHHE 000pyI0BaHUS B paboTe
automatic load transfer — apromaruueckuii BBox pesepna (ABP)

automatic load-frequency control — aBTOMaTHueckoe peryaupoBaHHE YacCTOTHI CO CTaTU3MOM IIO
Harpyske

automatic means — CpeJiCTBa aBTOMAaTUKHU

automatic meter reading — aBTOMaTH4YeCKU cOOp W 0OpabOTKa MOKA3aHWKM CUETYHUKOB SJIEKTPO-
SHEpPIrun

automatic monitor function — aBTOMaTH4eCKHil KOHTPOIIb, HAOTIOICHHE

automatic multiple shot reclosing — aBromarnueckoe MuHorokparHoe AlIB

automatic operating system — cucremMa aBTOMaTH4eCKOT0 YIpPaBICHHUS

automatic programmed control — aBToOMaTH4eCcKO€ MPOTPAMMHOE yIPABJICHHE

automatic reclosing — AIIB

automatic reclosing equipment — anmaparypa AIIB

automatic regulation — aBToOMaTH4YECKOE PEryJIUpPOBAHUE

automatic remote tripping — aBTOMaTHYECKOE TEJICOTKIIOUCHHE

automatic reset — aBTOMaTHUECKUI BO3BpaT

automatic response — aBTOMaTU4eCcKast peakius

automatic sequence control — aBTOMaTHUECKOE IPOTPaMMHOE YIIpaBJICHUE

automatic single-phase reclosing — aBTomMatudeckoe ogHodaznoe nopropuoe BriatodeHune (OAIIB)
automatic switch (low voltage) — aBToMaTH4YeCKHiA BHIKJIFOYATEINb (HU3KOE HAMPSKCHHE )
automatic synchronous coupler — aBToMaTH4eCKU CHHXPOHU3ATOP

automatic telegraphy — nmepenava renerpadabix cooOIIEHN HA TOHAIBHON 9acTOTe

automatic test function — aBToMaTH4YECKUIA TECTOBBIN KOHTPOJIb

automatic to reserve source — aBTOMaTH4eCcKoe BKIIoueHue pesepsa (ABP)

automatic transfer switch — ycrpoiicteo ABP (Hu3koe HanpspkeHue)

automatic voltage control — aBToMaTH4ecKoe peryiInpoBaHie HapsHKEHUs

automatic voltage load shedding — aBTromaTuueckas pa3rpyska 1o HaIpsHKCHUIO

automatic voltage regulator — aBTOMaTHYECKU PETYISITOP HATTPSHKCHUS

automatic voltage regulator system — cucteMa aBTOMaTHUYECKOTO PEryJIUPOBAHUS HATIPSKEHUS
automation — aBTOMaTU3aLMs

autonomous operation — aBTOHOMHasi paboTa

autoproducer of electricity — He3aBUCUMBIN TPOU3BOIUTEIH SJICKTPOIHEPTHH

autoranging — aBTOMaTHYECKOE TIEPEKITI0UEHUE TUAa30HOB U3MEPEHHUS
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autoreclose blocking signal — curnan 3anpera AIIB

autoreclose interruption time — Bpems nepepsiBa nutanus npu AlIB

autorecloser — ycrpoiictso AIIB

autoreclosing — aBToMaTnyeckoe moBTopHOE BKiItoueHue (AIIB)

auxiliaries — 06opyoBaHre COOCTBEHHBIX HYX[

auxiliaries station transformer — TpancdopmMaTop COOCTBEHHBIX HYXKJ] CTAaHITUN

auxiliaries transformer — TpancdopMaTop COOCTBEHHBIX HYX

auxiliary circuit — BcmoMorartenbHas elb

auxiliary diesel engine — nmu3enbpHBIA arperat ¢ TEHEPATOPOM, KOTOPBIH MOXKET 3amycKaTbcs 0e3
AJIEKTPONUTAHUS TI0 KOMaHJIE C IPYroro o0beKTa

auxiliary gas turbine — ra30TypOMHHBII arperar, KOTOPbIil MOXKET 3aIyCKaThCs 0€3 ANEeKTPOITUTaHUs
110 KOMaHJIe C APyroro oObeKTa

auxiliary instrument transformer — BcmoMoraTebHBIN U3MEPHUTENLHBINA TpaHchopMaTop

auxiliary relay — mpoMexyTouHoe pene

auxiliary services supply — HCTOUHHK OIIEpaTHBHOTO TOKA

auxiliary supplies — coOCTBEHHBIE HYKIbI

auxiliary transformer of a mil — TpanchopmaTop COOCTBEHHBIX HYXK] IHEPTOOIOKa

auxiliary transformer of a power station — TpancopmMaTop COOCTBEHHBIX HYX]I YJIEKTPOCTAHIIUU
auxiliary voltage — HanpsKeHHE OIIEpaTUBHOTO TOKA

availability — roroBHOCTB

availability factor — ko3 puureHT roToBHOCTH

availability rate — HopmMa roTOBHOCTH

availability transit capacity (ATC) — pacronaraemasi TpaH3uTHasE MOIITHOCTb, pacroaraeMas mpo-
MyCKHasl CIIOCOOHOCTH

available capacity — pacrionaraemasi MOIITHOCTh

available margin — pacmonaraemslii pe3epB (pasHHIIA MEXIY PECYpCOM H MOTPEOJICHUEM, BbIpa-
YKEHHAas B MPOIEHTaX OT PECYPCOB)

available power — pacmonaraemasi MOIIITHOCTh

available reserves — pacmosaraemsliii pe3epB MOIITHOCTH

available resources — pacrmoiiaraemMpie pecypchl

available transfer capability — roToBas K JOMOJHUTEIFHOMY HCITOJIB30BAHUIO YaCTUYHO 3arpyKeH-
Hasl JIeKTporepenava

available transmission capacity — pacrosiaraemasi 9acTb OCHOBHOM CETH

avalanche — naBuHa, TaBUHHBIN TTpOIIECC

average annual growth rate — cpeHerogoBoe 3HaUEHNE MIPUPOCTA HATPY3KU

average demand — cpeaHsist Harpy3Ka

average losses — cpenHue noTepu

averaging — ycpeIHeHHe

axis — ochb

axis of commutation — 0oCb KOMMYTaITUH

axis of revolution — ock BparieHus

axis of rotation — och BpaleHus

axle — ocb, Ba
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B

back ampere-turns — IpOTHBOACHCTBYIOIINE aMIIEP-BUTKH
back connection — BcTpeyHOE BKIIOUEHUE

back current — oOpatHbIif TOK

back electromotive force — mpotuBoaerictByromas 2J1C
back-mounted — ¢ 3a1HIM MOHTaXOM

back-up — pe3epBupoBanue, pe3epBHBII

back-up protection — pe3epBHas 3amura

back-up supply — pe3epBHOE TUTaHKE

backboard — 3aaHsist manens

backfeed — mogmuTka

backfire — oOpartHas nyra, obpaTHOE 3aKUTaHUE
background — 3agHuit man

backlash — modTt

backstop — orpanuunTENH OOpPATHOTO X0Aa (IKOPS PeIie)
backward interpolation — HHTEPIIOISAIUS IO OTCTAIONIUM 3aMepaM (MUKPOIIPOIIECCOPHAsI 3aIlIUTa)
bad conductor — mI0X0# TPOBOTHUK

bad contact — nmI0x0# KOHTaKT

bakelite — 6akenuT

balance — Gamanc

balance relay — 6anancHoe pene

balanced bridge — cO6anmancupoBaHbIii MOCT

balancing battery — 6ydepnas Gatapes

balancing network — cummeTpupytomas cxema

ballistic galvanometer — GaJITUCTUYECKUIA TaTbBAHOMET]
band — quanazon

band fuse — mracTUHYATHIN PETOXPAHUTEND

band of regulation — 30Ha perynupoBaHus

band pass filter — monocoBoit punsTp (MpoITyCcKarOIIuii)
band reject filter — momocoBoii 3arpaxnaromuii GUIbTP
band rejection — 3arpaxmaroniuii GUILTP

band-rejection filter — mosocoBoit 3arpakaaromuii GUILTP
band-switch — mepekmouarens Auana3oHOB

band-width — mupuHa moaoce!

bank of accumulators — akkymymsiTopHast 6arapes

bank of capacitors — 6aTtapes KOHIEHCATOPOB

bank of resistance — Habop pe3ucTopoB

bar — cTep:xeHb

bar-type transformer — muHHBIN TpaHchopMaTop TOKa
bare conductor — rosbIii (HEM30IMPOBAHHBIN ) TIPOBOJT
base — ocHOBa, 6aza

base load — 6a3oBas Harpy3ka

base load power station — 6a30Basi 3EKTPOCTAHITUS
basis vector — 6a3UCHBII BEKTOP
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battery — Gatapes

battery backup — pezepBHas 6arapes

battery charge — 3apsin akkyMyasTOpHOI OaTapeu

battery charger — 3apsiiHbIii arperat

battery room — akKyMyJsiTOpHast

battery supply — nutanue ot 6arapen

battery voltage — HanpspbkeHHne 6aTapeun

bay — cekmusi, cTOMKa, sTYeiKa

bay of a substation — siueiika moacTaHIUN

bay level — ypoBeHs stueiiku

bearing — MO IIUITHUK

bearing clearance — 3a30p B OJIINITHUKE

beat — OueHus

beat frequency — yacrota OneHui

bias — cmernienue

bias voltage — HanpsKEeHUE CMEICHUS

biased differential relay — muddepennmanbaoe pene ¢ TopMOKEHUEM
biased relay — pesne ¢ TopMokeHHEM

bidirectional pulses — IByXHoOJsIpHbIE UMITYJIbCHI

bifilar winding — 6udunspaas oOMoTKa

bimetallic plate — OumeTamnyeckas racTuHa

binary digit — rBon4Has 1udpa, ABOUYHAS SIUHUIIA

binary logic — qBon4Has JIOTUKa

binary number — ABOMYHOE YHCIIO

binary system — ABOMYHAs CHCTEMa CUUCIICHUS

binary-to-decimal converter — TBOWYHO-IECATUYHBIN TTPe0Opa3zoBaTEIh
bipolar — AByXmomroCHBIH

bipolar line — GunonsipHast TUHUS (MIOCTOSTHHOTO TOKA)

bipolar memory cell — OunomnsipHas siueiika maMsaTi

bistable flip-flop — nByxcTaOMIBHBINA TpUTTEP

bit — 6ut

black start — myck arperatoB MmocJjie MOJHOTO MOTAIEHUS AICKTPOCTAHITNHI
black start capability — cmoco6nocTs arperatoB TOC k mycky "c Hyms"
black start test — ucrbITaHusI HA TTYCK TOJIHOCTBIO MOTAIIEHHON 3JIEKTPOCTAHITIHI
black start-up facilities — ycTpoiicTBa, oOecrnieunBaromue myck arperara "c Hyss"
black system — OJTHOCTBIO MOTAIIEHHAs SHEPrOCUCTEMA

blackout — moxHOE norareHue 3HepProcucTeMsl (paioHa)

block — 6ok

block-diagram — 6mok-cxema

blocking — 6110kupOBKa ACHCTBUS 3aIIUTHI

blocking circuit breaker closing — 6;10KupOBKa 11eMY BKIFOYCHUS BBIKITIOUATENS
blocking diode — 6okupyrommii 1o

blocking direction — 6;okupyoLIee HalpaBICHUE

blocking directional comparison protection — HanpaBJeHHasi BBICOKOYACTOTHAS 3alUTa
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blocking of tap-changer — 6;mokupoBka nepexmrodaresns kodduimenta Tpaachopmaiu
blocking overreach distance protection system — BTOpas 30Ha TUCTAHIIMOHHOW 3aIIUTHI C OJIOKH-
POBKOH, JieiicTByIOIIas 6€3 BBLACPKKH BPEMEHU

blocking overreach protection — GIOKHpOBKa 3alIUTHI, UMEIOIIEH YCTaBKY, OXBAaTHIBAIOLIYIO IINHBI
MPOTHBOIOJIOKHON MOCTAHINH

blocking protection system — 3ammuTa ¢ OJIOKUPYIOIIUM CUTHAJIOM
blocking relay — 6mokupyroriee pene

blocking signal — Gokupyromuii curHam

blocking state — pexxum OJIOKUPOBKH

blocking time — Bpems G10kupoBku (Bo3Bparta) AIIB

blocking zone — 30Ha GIOKMPOBKU

blowing — neperopanue

blowout coil — uckporacutenpHas KaTymka

bobbin — kaTymika

body — kopmyc

boiler — koTren, maporeseparop

booster — BOIbT0100aBOYHBIN TpaHCHOPMATOP

booster transformer — BosibT0100aBOYHBIH TpaHCchHOpMaATOP
bottleneck — y3koe MeCTO B 3JIEKTPHUYECKON CETH

brake magnet — TOpMO3HOI MarHuT

brake-before-make contact — mepekirodaronuii KOHTaKT 6€3 pa3MbIKaHUs (WK C TpeaBapUTeINb-
HBIM 3aMBIKaHUEM ) TIETTH

braking action — TopmokeHHE

branch box — pacnpenenurensHas KopoOka

branch of line — oTBeTBIIEHNE OT TUHUH

branch line — oriaeuHas nuHusA

break — pa3mbikanue

break contact — pa3MbIKarOIUNACS KOHTAKT

break of conductor strands — 0OpsIB k1 IPOBOAA

breakaway — myck (371€KTpOIBUTATEIS )

breakdown — ipo6oit u3omsIITIN

breaker — BrIKIIIOUATEND

breaker and a half — moyropnasi cxema coenuHeHUS

breaker fail — oTka3 BbIKITIOUaTENS

breaker fail protection — YPOB

breaker failure protection — YPOB

breaking capacity — oTkirouaemasi (pa3pbiBHas ) MOIITHOCTh
bridge — moct

bridge balance — ypaBHOBeIIEHHBII MOCT

bridge contact — mepekIoUarOIMMIAC KOHTAKT

bridge rectifier — MOCTOBO#1 BBITIPSIMUTEIb

bridging — nmryHTUpOBaHHBIH

Buchholz relay — raszosoe pene

Buchholz surge — razoBoe perne, pearupytoiiee Ha TaBJICHHE
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bucking — mocaaka HanpspKEeHUS

buffer storage — mpomMeXyTOUHBINA HAKONIUTEINb, OydepHas namsTh
buffer store — OydepHas mamsaTh

built-in — BcTpoeHHBIH

bulk electric system — MoIHas 3HEprocucTemMa

bulk power system — MorHast 3HEpProcucTeMa

bulk transmission — OCHOBHas CETh BHICOKOTO M CBEPXBBICOKOT'O HAMPSKEHUS
bundle conductors — pacuierieHHbIE TPOBOA

bundle conductors line — tuHMS ¢ pacHieICHHBIME TPOBOAAMHI
burden — Harpy3ka (na TT)

burglar alarm — cropoxeBasi CHTHaIH3AIUS

burn-out — neperopanue

bus — mmHa

bus coupler breaker — MMHOCOSTUHUTETLHBIN BBIKITIOYATEb

bus section breaker — cEKIIMOHHBII BBIKJIFOYATEb

busbar fault — moBpexaeHue Ha mMMHAX

busbar protection — 3amnuTa muH

busbar section — cekust IuH

busbur section disconnector — CeKIIMOHUPYIOINI pa3beIUHUTETh
busbar sectionalizing switch — CeKIIMOHHBII BBIKIIIOYATENb
busbars — cOopHBIE IIUHBI

bushing of a transformer — BBox Tpanchopmaropa

button — kHoMKa

button switch — BeIKJIFOUaTENbh KHOMTOYHBII

bypass — Gaiimac, 06xo7

bypass breaker — myHTHpYIOIMNN BBIKIIIOYATEIH

bypass switch — 06x01HO# BBIKIIFOUATENb

byte — GaiiT

C

cable accessories — kabeabHas apMaTypa

cable allocation — pa3Bojka kabenei

cable conductor — xumna xabens

cable conductor duct (at a substation) — kaGenbHBIN TPYOOTTPOBO/T (TIOICTAHIINH )
cable fault locator — kaGenbHBII JIOKATOP AJIsT ONIPEICTICHUS MECTa TTOBPEK ICHUS
cable rack — kabenpHas momka

cable sheath — o6onmouka kabemns

cabling and wiring — kaOenbHbIE U IPOBOJHBIE AKCECCYaphl

calibrated scale — kanmuOpoBaHHas mIKana

calibration curve — rpagynpoBOYHas KpUBast

calibration report — mpOTOKOJI HACTPONKHU

calorimetric test — KaTOPUMETPUICCKUE UCTIBITAHUS

capability — pacmonaraemast MOIIIHOCTh

capacitance between a conductor and earth — eMkocTh (a3bl Ha 3eMITIO
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capacitance between conductors — MexaydazHast eMKOCTb (EMKOCTh MEXTY ITPOBOJIAMH )
capacitive conductance — eMKOCTHasi IPOBOJUMOCTb

capacitive current — eMKOCTHBIN TOK

capacitive feedback — emxocTHast oOpaTHast cBA3b

capacitive load — eMkocTHas Harpy3ka

capacitive potential divider — eMKOCTHOM JEIUTENHh HAPSIKCHUS
capacitive reactance — eMKOCTHOE CONIPOTHBIICHUE

capacitive residual current — ocTaTOYHBIN €MKOCTHOU TOK

capacitor — KOH/IEHCATOp

capacitor bank — GaTapest KOHIEHCATOPOB

capacitor discharge — pa3ps KoHIeHcaTopa

capacitor inrush current — GpoCcOK 3apsAHOTO TOKa KOHEHCATOpa
capacitor outrash — GpoCcoK pa3psIHOro TOKa KOHJIEHCaTopa

capacitor tripping device — yCTpOHCTBO 3aIUTHI C OTKIFOYCHUEM OT MIPEABAPUTEIBHO 3apsHKEHHOTO
KOHJIEHCAaTopa

capacitor voltage supply Text — 3apsigHOE YCTPOHCTBO

capacitor voltage transformer — eMKOCTHOW TpaHchoOpMaTOp HANIPSIKEHUS
capacity — MOIITHOCTb

capacity margin — pe3epB MOITHOCTH

capacity of a battery — eMkocTh GaTapeu

carrier acceleration — yckopenue 3anurhl ¢ nomomsio BY kanana no JIDII
carrier channels — BY xanasisl

carrier current — TOK HeCyIlei YaCTOTHI

carrier current protection — BBICOKOYaCTOTHAs 3alluTa

carrier frequency — HecyIas yactora

carrier frequency transmission — epeaada nHGOpMaIMK Ha HECYIIIeH YacTOTe
carrier frequency transmission over high-voltage lines — nepenada nndopmanuu Ha Hecylel 4a-
ctore 1o JIDII BeIcokoro HanpsKeHus

carrier pilot protection — 3amuTa ¢ COeIMHUTETHHBIMU IPOBOIAMHU
cascading outage — kacka/l aBapuHHBIX HapyILICHHUH

case — KOXKyX

cathode ray tube — anekTpoHHO-Ty4YeBas TpyOKa

causes — IPUUUHBI

cell of accumulator battery — asieMeHT akKyMyJISTOPHOU O6aTtapen

central dispatch — ieHTpanM30BaHHOE JUCTIETYEPCKOE YIPABICHHE

central processor Text — IIEHTpaTbHBIN TPOIIECCOP

central store — IeHTpaJibHAS TAMSITh

centre-zero relay — pesne ¢ HEHTPAIbHBIM MOJIOKEHUEM

centre-zero scale — mKaa ¢ HyJeM IocpeauHe

certificate of acceptance — akT mpueMKHu

certificate of calibration — aTTecTarus HacTpOMKH

change of measuring range — U3MEHEHHE Uara30Ha U3MEPEHUH

change of state — u3MeHEHNE MOTOKCHHUS

change-over switch — mepexirouaTens Ha JBa HalPaBICHUS
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channel — kanan (cBsi3H)

characteristic equation — xapakTepUCTHUECKOE ypaBHEHHE
charge of accumulator — 3apsi akkymyssTOpa

charge of batteries — 3apsig GaTapeit

charge of capacitors — 3apsi1 KOHJJEHCaTOPOB

charger — 3apsigHOE YCTPOICTBO

chart — qmarpamma

chart recorder — peructpupyromnuii mpudop

check — moBepka

check metering — mpoBepka crcTeMbl U3MEPEHUs

checking instrument — KOHTPOJIBHBINA TPUOOP

choice of settings — BEIOOp ycTaBOK

choke — mpoccenb

choke coil — gpoccenn

circle diagram — kpyroBas auarpamma

circuit — 11€Mb, BETBb

circuit breaker — BbIKITFOUATEIb

circuit breaker closing — BKJIFOUeHHE BBIKJIIOYATEISA

circuit breaker data — uH(pOpMaLKs O OJTOKEHUN BBIKIIOYATEIIS
circuit breaker fail — oTka3 BeIKTFOHYaTENSA

circuit breaker opening — OTKIIIOYEHUE BBIKIIOYATEIIS

circuit breaker position — IMOJ0KEHHUE BHIKJIFOYATEIIS

circuit breaker signal — curHasr 0 MOJIO)KEHUH BBIKITFOYATEIIS
circuit characteristics — xapakTepuCTHKa BETBH

circuit closed in standby position — 11e1b, 3aMKHYTasi B peKUME PE3EPBUPOBAHMS
circuit closed in working position — ierb, 3aMKHyTast B paboueM IMOJI0KEHUN
circuit in service — 1iens B pabore

circuit on standby — 11enb B pe3epse

circuit-opening contact — pa3MbIKarOIIUNA KOHTAKT

circular impedance characteristic — Kpyropasi XapakTepUCTHUKa peJie CONPOTUBICHHUS
circulating current system — cuctema ¢ IUPKYJIUPYIOITAM TOKOM
clamp-on — TOKOM3MEPUTEIEHBIC KIICIITH

class of accuracy — kiacc TOUHOCTH

clip-on — TOKOM3MEPHUTEIBLHBIE KIIEITH

clipper — orpaHuuuTENH

clock — yacel

clock pulse — CHHXpPOHU3UPYIOINI UMITYJIEC

close to (manually) — BKITI0UHTE (Bpy4uHYIO)

close-up fault — moBpexxneHue BOJIM3M MECTa YCTAHOBKH 3aIIATHI
closed-loop control — ynpaBiieHne 1Mo 3aMKHYTOMY KOHTYPY
closing (manual) — BKITtoueHHE (BPYUHYIO)

closing contact — 3aMBIKAIOIINIA KOHTAKT

closing electromagnet — BKJIIOYAIOIIH 37IEKTPOMArHUT

closing instruction (manual) — koMaH/a Ha BKJIFOUEHHUE (BPYYHYIO)
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closing mechanism — BKJTIOYAIOIIUA MEXaHU3M

closing operation — orneparsi BKJIIOYCHHUS

closing time — BpeMsl BKIIIOUEHUS

coarse adjustment — rpy0ast HacTpoiika

coarse reading — rpyObIif oTCUeT

coarse setting — CTyrneHb TpyOOH PeryIupOBKH

coarse synchronizing — rpy0asi CHHXpOHHU3AIUS

coaxial cable — koakcuanbHBIN Kabenb

coding — KogupoBaHUE

cogeneration — KOMOMHUPOBAHHOE MPOU3BOCTBO JIEKTPOIHEPTHH U TeIlIa
coil — karymka

coincident — coBnazienue

collapse of frequency — naBuHa 4acTOTHI

collapse of voltage — maBuHa HanpsKEHUS

combined cycle gas turbine — razoBast TypOrMHa KOMOMHUPOBAHHOTO ITUKJIA
combined instrument transformer — KOMOMHUPOBAHHBIN H3MEPUTENBHBIN TpaHCHOPMATOP
coming into step — BXOXKJIEHNUE B CHHXPOHU3M

command protection — 3amuTa, UCHOJB3YIONIAs TEICKOMMYHHUKAIIMOHHYIO CHUCTEMY Ui oOMeHa
JBOMYHBIMH CUTHAJIAMU

common alarm — o0t aBapuiiHBII CUTHAIT

communication — CBs3b

communication cable — kabemnb cBsizu

comparison circuit — cxema CpaBHEHUS

compensated network — KOMIIEHCHpOBaHHAsI CETh

compensating feedback — komnencupyromas oopaTHas CBI3b
compensating voltage — KOMIIEHCUPYIOIee HAMIPSKEHUE

compensating winding — KOMIIeHCUpYIOIas OOMOTKa

compiler (program) — KOMIUJIATOP, TPAHCIISATOP

complementary error — TOMOJHUTENbHAS TOTPEIIHOCTh

complementing amplifier — TonoIHUTENBHBIN (MHBEPTUPYIOIINNA) YCHIIUTENh
complex impedance — KOMILIEKCHOE CONTPOTUBIICHHUE

complex plane — KOMIIJIEKCHAS TTOCKOCTh

complex power — KOMIUIEKCHas MOIITHOCTb

components — dJIEMEHTEI

composite action — KOMOMHUPOBAHHOE BO3/ICHCTBUE

computer — 9BM

computer program — rnporpamMma i 9BM

conditions — pexxum

conductance — MpOBOIMMOCTh

conductive coupling — raapBaHUYECKas CBS3b

conductivity — IpOBOUMOCTh

conductor — MpoOBOAHUK

conductor failure — moBpexaenue nposojaa

congestion — CETeBOE OrpaHHuCHHE
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congestion management — yrpaBJIeHUE CETEBbIM OTpaHUYEHHUEM

connect — MPUCOETUHEHUE

connected — MOKITIOUEHHBIN

connection bite — 00bEKT MOIKITIOUECHUS

connection condition — YCIOBUS MOAKIIOYCHUS

connection diagram — cxema coeTMHEHUI

connection layout — pacrnosioxxeHue TpoBOI0B

connection point — To4Ka MOIKIFOYCHHS

connections — cXxemMa CoeIMHEeHU I

connector — pa3beM

constant of acceleration — mocTosiHHast BpeMEHU YCKOPEHHs (JIEKTPUUYECKON MAITHbI)
constant resistance — HOCTOSIHHOE COITPOTHBIICHHUE

constrained schedule — rpaduk, cocTaBIeHHBIN ¢ y4€TOM OTpaHUYCHUN IO CETH
constraint — orpaHUYCHUE

contact — KOHTaKT

contact chatter — BUOpanusi KOHTAaKTOB

contact closed in working position — KOHTaKT, 3aMKHYTBII B pab04YeM TOJIOKECHUHN
contact element — KOHTaKTHBIH PJIEMEHT

contact gap — 3a30p MeXAy KOHTaKTaMu

contact heating — HarpeB KOHTaKTa

contact in inert gas — KOHTaKT B UHEPTHOM Ta3e (TepKOH)

contact open in working position — KOHTaKT, pa30MKHYTBI B paboueM IMOJI0KEHUH
contact resistance — KOHTaKTHOE CONMPOTHUBIICHUE

contact voltage — HanpsHKEHHUE MEXAy KOHTaKTaMHu

contactless pickup — 6eCKOHTaKTHBIN AaTYNUK

contactor — KOHTaKTOpP

contingency — aBapuifHOe HapylIeHHE

contingency analysis — aHaJTU3 TOCJIECTBUNA aBapUHHBIX HAPYILICHHHA
continuous action — HeMpepbIBHOE BO3/ICHICTBHE

continuous control — HempepHIBHOE PEryIMPOBAHUE

continuous curve characteristic — BpeMeHHas 3aBUCUMOCTb B BUJIC TVIABHOW KPUBOM
continuous floating action — HempepHIBHOE aCTATUUECKOE BO3/ICHCTBUE
continuous output — JNIUTEIHHO OTJaBaeMasi MOIITHOCTh

continuous rating — HOMUHaJIbHAsI [UIUTEIHHO OT/IaBaeMas MOIIIHOCTb
continuous signal — HempepbIBHBINA CUTHAI

continuous store — MaMsATh MOCTOSHHAS

control — ynpasienue

control action — yrnpasisioniee Bo3ieiicTBUE, YIPABISIOMAs KOMaHIa

control area — pailoH perynupoBaHus

control bus — ynpasisronias muHa

control cable — kOHTpoOBbHBIN Kabeb

control calls — mpuopuTeTHbie Tene)OHHBIE 3BOHKH

control centre — AUCHIETYEPCKUNA TYHKT

control circuit — nens (KOHTYp) yIpaBICHUS
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control current — TOK ympaBJiIeHHS

control deviation — yrnpasisitoliee OTKIIOHEHUE

control engineer — aucneTyep

control equipment — anmapaTtypa yrnpaBieHuUs

control instruction — KOMaHJa yIpaBiIeHUs

control knob — kHOTIKa yripaBiIeHUs

control of network — ynpaBnenue ceTbio

control order — KOMaH/1a yrpaBIeHUS

control panel — myIbT yrpaBieHUs

control person — MHCIIEKTOP

control process — mporiecc yrnpaBieHUs

control pulse — ynpaBisromuii ©MITYJIbC

control range — 1uamna3oH yrnpaBaeHHs

control system — cucrema yrnpaBieHUs

control switch — ko4 ynpaBneHus

control Text — 6y10k ympaBiaeHUs

control voltage — ympagJsitoiiee HarpsHKEHNE

control winding — ynpasnsiomasi o0OMOTKa
controllability — ynpasisiemocTs

controlled member — 00BexT perynupoBaHus
controlled output — ynpasistomas BeJIM4rHa
controlled value — perynupyemslii mapameTp
controller — koHTpoIIEp (PETYIATOP)

controlling power range — quana3oH PeryJIMpPOBaHU
conventional — 0oObIYHBIN, CTAHAAPTHBIN

convergence — CXOIUMOCTh

convergence of acceleration — yckopeHHE CXOJIUMOCTH
conversion subsystem — nojicucrema rnpeodpa3zoBaHus
converter — mpeoOpa3oBaTeb

cooperation — COTpYJHHYECTBO

copper loss — motepu B Men

core — Xuia Kabens

core balance current transformer — TpancopmMaTop Toka HyJI€BOM MOCIEAOBATEIIBHOCTH
core of a transformer — cepaeyHrK (MarHUTOMPOBOA) TpaHchopMaTopa
corona effect — a3 dexT KOpoHBI

corona loss — morepu Ha KOPOHY

correct operation of relay protection — mpaBUIIbHOE AEHCTBHE 3aLUTHI
correct relay operation — npaBusibHasi paboTa pene
correction — KOPPEKIIUS

corrective action — KOPPEKTUPYIOIIEE BO3ACHCTBIE
corrupted data — ncka)keHHBIC TAHHBIE

costs of accident — aBapwuitHBIi yIIepO

counter — CYETYUK UMITYJIbCOB

counting device (of operations) — c4eTHOE YCTPOHCTBO (IEHCTBHI)
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couple — 3amMbIKaHue

couple to — 3aMbIKaTh

coupling amplifier — cornacyroomuii ycuauTeNb

coupling between different phases of two circuits of a high voltage link — B3auMonHIyKIIHST MEXKIY
pasHbIMu (azamu AByX JIDIT BEICOKOTO HaNpsHKEHUS
coupling between phases — B3auMOWHIYKITAS MEXK Y (pazamu
coupling circuit breaker — MMHOCOCTMHUTEIBHBIN BBIKITIOUATEIH
coupling filter — punbTp npucoenuHEHUS

cover of the relay — kpsimika pene

crash activity — cpounas pabora mocie aBapuu

credible accident — BeposiTHas (pacueTHast) aBapus

credible contingency — pacueTHoe aBapuifHOE HapylIeHHUE
credible contingency event — pacueTHOe aBapHifHOe cOOBITHE
credible event — aBapuiiHOe COOBITHE

credible reserve — aBapuifHBIN pe3epB

critical clearing time — KpuTHUYECKOE BpEMS OTKITIOUCHUS
current — TOK

current balance — 6aianc TOKoOB

current carrying capacity — IpoIrycKHast CloCOOHOCTb MO TOKY
current circuit — Ienb TOKa

current dependent — 3aBUCHUMBII OT TOKa

current in the fault — Tox B MecTe moBpexaeHMS

current in the short circuit — Tok B mecte K3

current limiting reactor — TOKOOTpaHUYUBAIOIIUNA PEAKTOP
current protection — TOKOBas 3aIIuTa

current rating — HOMMHAJIBHOE 3HAYEHHE TOKA

current relay — TokoBoe perne

current resonance — pe30HaHC TOKOB

current reversal — ”3MeHeHNE HaNpaBJICHUS TOKa

current rush — Toa40K TOKa

current transformer — TpancdopmaTop Toka

curtail ability — HapymeHue 3neKTpocHa0KEHUS

cutoff relay — pene orceuku

cutout — mpeI0XpaHnuTeNhb, pyOMIBHUK, KOMMYTaTOP

cycle — nukn

D

damage — moBpexaeHue

damped oscillations — 3aTyxatomue KojieOaHus

damped transient — 3aTyxaronui nepexoaHbIN MPOIIECC
damper winding — nemndepnas ooOMoTKa

damping — nemndupoBanue, reMnpupyOIIas ClIoCOOHOCTh
damping action — nemndupyroiiee Bo3aeiicTBre

damping circuit — nemmndupyromas mermp
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damping decrement — TeKpEMEHT 3aTyXaHHS

damping ratio — ko3 punuent nemndupoBanus

damping magnet — neMnpupyromuii MarHuT

dashpot — nemndep

data — qaHHbIE

data acquisition — cOop TaHHBIX

data bus — mHa JaHHBIX

data collection — cOop JaHHBIX

data concentration — KOHIIEHTpAIUs JAHHBIX

data flow — moTok JaHHBIX

data logger — yCTpOHCTBO perucrpamnuu JaHHBIX

data processing — 00pab0TKa TaHHBIX

data rate — ckopocTh Tiepeiaun JaHHbBIX

data recorder — ycTpoicTBO perucTpamnu HHGOPMAITHI

data transmission — repeayda JaHHBIX

data validation — mpoBepka JaHHBIX

data verification — qocToBepu3aIus JaHHBIX

d ¢ amplifier — ycunurenab MOCTOSTHHOTO TOKa

d ¢ machine — MamMHAa MOCTOSIHHOTO TOKA

DC/DC converter — mpeoOpa3zoBaTeb MOCTOSHHOTO TOKA B TOCTOSIHHBIH
DC/DC converter power supply — 610k uTanusi ¢ mpeodpa3zoBaTesieM MOCTOSHHOTO HANPSKEHUS B
MIOCTOSTHHOE

de-exciting device — yCTpOMCTBO pa3BO30YXICHUS

dead band — mepTBas 30Ha

dead earth — rimyxoe 3a3zemienue

dead end feeder — TynukoBas TuHUA

dead short-circuit — MeTaIIMUECKOE KOPOTKOE 3aMbIKaHUE

dead time — GecTokoBas maysa

dead zone of a directional relay — MmepTBas 30Ha HampaBJIEHHOTO peie
deceleration — 3ameieHIe (TOPMOKEHNE)

decoupling — pa3Bs3ka

decoupling filter — paznenstommii GrIbTp

dedicated optical fibre link — cnenmanu3upoBaHHbIN ONITHKO-BOJIOKOHHBIN KaHAJ CBS3H
deenergized line — muaMs 6€3 HAPSHKEHUS

deflection — oTKJIIOHEHHE CTPENKU

degradation withstand capability — ctocOOHOCTb CHCTEMBI COXPAHATH BO3JIOKEHHBIE HA HEee (PYHK-
1IN

deionization — neMOHU3AIUSA

deionization time — BpeMsl IeHOHU3AIIHI

delay link — muHUs 3anepxKKH

delay relay — pene ¢ 3ameyiearemMm

delayed autoreslosing — AIIB ¢ BbIepxKoif BpeMEeHH

delivery schedule — rpaduk mocTaBku MEKTPOIHEPTUH

delta connection — coefnHEHHE B TPEYTOIBHUK
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delta-double-star connection — coequHEeHUE TPEYTOJIBHUK — IBOWHAS 3BE3/1a
delta-star connection — coeiMHEeHUE 3BE3/1a-TPEYTOIbHUK

demand control — yrpaBnenue Harpy3Kou

demodulation — nemoynsus

dependability — HageXHOCTB 3alTUTHI HA cpabaTHIBAHUE

dependent time relay — pene ¢ 3aBUCHMOI OT BpEeMEHH XapaKTePUCTUKON
dephased — co casurom 1o ¢aze

derivative action — BO3/IeliCTBHE TI0 POU3BOTHOM

design accident — pacueTHas (MMPOEKTHAsI) aBapus

detection — neTeKkTUpOBaHME

detection of fault — onpenenenue noBpexaeHus

detection of high resistance fault on overhead line — onpenenenue moBpexacHHUs Yepe3 OOIBIIOES
COIIPOTHBIIEHUE Ha BO3AylHOM JIOII

determination of system topology — onpezenenne cxeMpl CUCTEMBI
determination of switching sequences — onpeeneHne MOCIeI0BATEIFHOCTH IMTEPEKITIOYCHUHN
determination security assessment — JeTEpMUHUPOBAHHAsI OIIEHKA HAJC)KHOCTH
deviation from synchronous time — OTKJIOHEHHE OT CHHXPOHHOT'O BPEMEHH
diagnostic software — mporpammHoe obecriedeHue sl TUarHOCTUPOBAHUS
diagram — cxema

differential amplifier — nudpepenunanbHbI yeuauTens

differential connection — BkitoueHue mo audepeHnuanbHol cxeme
differential controller — muddepeHmanbHbIN peryasaTop

differential protection — muddepennmanpHas 3anmra

differential relay — nuddepennnansuoe pene

digital — nudposoit

digital control — mudposoe ynpasnenue

digital data transmission — nugpoBasi nepeada JaHHBIX

digital display — oroOpakenue B 1udpoBoit popme

digital filter — uudpoBoit punpTp

digital filtering — uudponas ¢punbrpanus

digital indicator — nudpoBoi HHIUKATOP

digital instrument — nudpoBoii npudop

digital meter — mudpoBoit mpudop

digital protection — rudpoBas 3ammura

digital read-out — udpoBoii oTcuer

digital relay — mudpoBoe pene

digital technology — nudposas Texnomorus

digital voltmeter — nu¢poBoii BosbTMETP

digital-analogue converter — nugpo-anaaorosslii mpeodpazosatens (LTAIT)
digital-to-analog converter — nudpo—ananorossiii mpeodpazoparens (L{AIT)
diode — nuon

direct access — mpsIMOi TOCTYTI

direct address — agpecoBath

direct current — MOCTOSIHHBIH TOK
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direct current amplifier — ycuimTens MOCTOSIHHOTO TOKa

direct current circuit — I1eTb MTOCTOSTHHOTO TOKA

direct current component of a short-circuit current — mocrosiHHas coctaBisiroriast Toka K3
direct current relay — pesne mocTOSHHOTO TOKa

direct feedback — sxecTkast oOpaTHas CBS3b

direct input — mpsiMoit BBOJ

direct intertripping — nmepeaavya OTKJIFOYAIOIIETO CUTHAIA OT 3alTUThI MPOTHUBOMOI0KHOTO KOoHITa BJI
direct memory access — MpsIMOK JOCTYN K MaMATH

direct overcurrent release — pacrenuresb MaKCHMAJIBHOTO TOKA

direct reading — HEMOCPEICTBEHHBIN OTCUET

direct voltage — mocTostHHOE HaINpsDKEHHE

direct-axis subtransient reactance — cBepxmnepexoHasi peakTUBHOCTb 110 MPOJOIBHON OCH
direct-axis transient impedance — nepexoaHoe MOJHOE COMPOTUBIICHHUE IO MPOAOIBHON OCH
directional comparison protection system — cucTeMa 3aIiThl CO CPAaBHEHHWEM HAINPaBJICHUS MOIIHO-
CTH I10 KOHIIaM 3amumaeMoi JIDII

directional current protection — HampaBJIeHHAsI TOKOBasl 3aI[UTa

directional earth relay — HanpaBiieHHOE pelie OT 3aMBIKaHUI Ha 3€MJTIO

directional neutral current relay — HaripaBneHHas TOKOBasi 3aIlIUTa HYJIEBOH MOCIEI0BATEILHOCTH
directional operation — HarpaBJIeHHOE JIeiicTBHE

directional overcurrent relay — HarpaBI€HHOE TOKOBOE peiie

directional power relay — pese HanpaBiIeHUs MOUTHOCTH

directional protection — HampaBiIeHHAs 3aIUTa

directional protection by signal comparison — HampaBiieHHas 3alllUTa CO CPABHECHHUEM CHUTHAJIOB TIO
KOHIIaM 3allAIacMOU 30HEI

directional relay — HampaBieHHOE pese

discharge of accumulator — pa3psin akkymynsaTopa

disconnection — OTK/IIOUEHHUE

disconnection of a generating Text — oTKJIFOUEHHE TeHEpaTOPa

discrepancy switch — yka3aTenb HECOOTBETCTBUS

discrete Fourie transform — auckpeTrHoe npeodpazoBanue Oypbe

discriminative protection — CeJIeKTUBHAs 3aIUTa

dispatch control — qucnieTdepckoe yrnpaBiieHHE

dispatch simulator — nucnieTuepckuii TpeHaxep

dispatched generator — reHepaTop, HaXOAIIMIICS B YIIPABICHUH TUCIIETYEPA

displacement of the neutral point voltage — HanpsKeHHe CMELeHHUs HeHTpanu

display — unaMKaTop, ycTpoicTBO 0TOOpakeHUs: HHPOPMAaLUU

distance protection — TUCTaHIIMOHHAS 3aITUTA

distance protection acceleration — yckopeHUE TUCTAHIIMOHHOW 3aIUTHI

distance relay — qucTanmoHHoe pene

distance tuning — AUCTaHIIMOHHAS HACTPOUKA

distorted waveform — nckaxennas popma KpuBoOi

distortion — ucKaxxeHue

distortion factor — ko3¢ punmeHT nckaxenus

distributed capacitance — pacnpeneneHHass eMKOCTb
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distributed generation — pactipeneneHHas reHeparus

distributing board — pacnipeie M TENbHBIN IUT

distributing board point — pacipeeIUTEIbHBII MTYHKT

distributing network — pacnpenenurenbHas ceTb

distribution automation — aBTOMaTH3aUMs PaCIpeaeTUTEILHON CETH
distribution of electricity — pacnpenenerue 3JeKTpOIHEPTUN
distribution substation — pacnpenenuTeabHas MOACTAHITUS
distribution troubles analysis — aHanu3 aBapuii B pacipeIeIuTeIbHON CETH
disturbance — aBapuiiHO€ HapyIIeHNE

disturbance analysis — ananu3 aBapuit

divergent oscillation — HapacTaromue KoaeOaHus

divider — nenurens

division — nenenue

domain — 30Ha

double busbar system — nBoiiHas cuctema muH

double-acting autoreclosing — nBykpatnoe AIIB

double-channel — qByxkanaabHBII

double-circuit line — aAByx1enHas JIUHUSA

double-delta connection — coeHEHNE TPEYTOIBHUK-TPEYTOIBHUK
double-earth fault — qBoItHOE 3aMbIKaHUE HA 3EMITIO

double-humped resonance — 1ByropOslii pe3oHaHC
double-line-to-neutral fault — nyxdaznoe K3 Ha 3emito
double-phase fault — n1Byxdasznoe moBpexaeHue

double-phase short circuit — nByxdasznoe K3

double-throw contact — mepekuHOM KOHTAKT

double-wired conductor — IBYyX>KMIJIbHBIN TPOBOJT

double-wound transformer — 1ByxoOMOTOUHBIN TpaHCHOpMATOP
draw-out Text — BEIABMIKHAS STU€EiiKa

drive — mpuBoJ

drop-out — Bo3Bpar pere

dry rectifier — cyxoit BEIIPSIMUTETH

duplex channel — qynnexkcHbIl kKaHaT

duplicate supply — IByXCTOpOHHEE MUTAHKE

duration of loss of load — nmuTEeNPHOCTH HapYyIICHUS YJIEKTPOCHAOKECHUS
dynamic ability — nuHamMu4eckasi CTOHKOCTb

dynamic braking — nuHaMHYeCKOE TOPMOKEHHE

dynamic relay testing method — nuHaMHUYeckre METOABI IPOBEPKU pelie
dynamic response — JMHaMUYecKas XapaKTepPUCTHKA

dynamic stability — nuHamMu4eckas yCTOWUYHBOCTh
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E

earth — 3a3emiieHue

earth connection — coeJMHEHUE C 3eMJIeH

earth current — TOK yTeUKH Ha 3eMJIIO

earth detector — UHIMKATOP 3aMBIKAaHUN Ha 3eMJTIO

earth indication relay — pesne curHamu3auy 3aMbIKaHHS Ha 3€MITIO
earth leakage current — TOK yTeuku Ha 3eMJIIO

earth magnetism — reoMaraeTu3M

earth resistance — COMpPOTHUBIICHHE 3€MJIH, HCTIOJIB3YEMOM KaK oOpaTHas 1elb
earth reactance — 3¢)()eKTUBHBIN PeaKTaHC

earth resistance — CONpOTUBIICHUE 3eMIIU

earth-wire — 3a3eMJIEHHBIN TPOC

earthed fault — 3ambIkaHuE Ha 3eMITIO

earthed fault current — Tok 3aMbIKaHHs HA 3eMJTIO

earthed fault protection — 3amuTa OT 3aMbIKaHUIA HA 36MITIO
earthed neutral — 3a3emyieHHas HEUTpaIb

earthing device — 3a3emursitoniee yCcTpoicTBO

earthing reactor — 3a3eMIISIOIINN PEaKTOP

earthing resistance — CONpOTUBIICHNUE 3a3EMIICHUS

earthing resistor — 3a3eMIIIOIIUN PE3UCTOP

earthing switch — 3a3emusronuii pa3beIUHUTENb

earthing terminal — 3a3emMISIOINN 325KUM

eddy currents — BUXpeBble TOKH

effective measuring range — mpeies U3MepeHU

effective range — paGodast 4acTh MIKaIIbI

effective reactance — 3¢ppexTUBHBIN peakTaHnc

effective value — adpexTuBHOE (IEHiCTBYIOIIEE) 3HAUCHHE
efficiency — ko puIMeHT ONE3HOTO AEHCTBUS

eigen value — coOcTBeHHOE 3HaUEHUE (OTepaTopa, MaTPHILIbI)
eigen vector — COOCTBEHHBIH BEKTOP

eight bit byte — 6aiiT u3 BochMu OUT

electric energy — 3EKTPOIHEPTHUs

electric interlock — anexkTpuueckas 6;10KUpOBKA

electric meter — CYETUHK AIEKTPOIHEPT U

electrical angle — anexTpuyeckuii yroa (CHHXpOHHOTO T€HEpaTOpa)
electrical circuit — anmekTpudeckast emnb

electrical equipment — 31ekTpoobOpyIOBaHHE

electrical line — anexTpruyeckas TMHUSA

electrical measurement — JIEKTPUYECKUE U3MEPECHUS
electrical network — anmexkTpuueckas ceThb

electricity metering — SJIeKTpUUYECKHE U3MEPCHUS
electrodynamic relay — anexkTpoauHaMu4YecKoe pese
electromagnetic force — ajeKTpoMarauTHas cuia
electromagnetic relay — 35ieKTpoMarHuTHOE pelie
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electromechanical relay — anexkTpomexanuueckoe pee

electronic relay — anekTpoHHOE pese

elliptical impedance characteristic — 3;uIMnITHUECKast XapaKTEPUCTUKA PeJie CONPOTUBICHUS
embedded generating Text — reHepHpYIOLIHii arperart, MOAKIIOYSHHBIH K paclpeeTuTeIbHON CeTH
emergency — aBapus

emergency assistance — TOMOIIb B aBAPHITHBIX YCIOBUSX
emergency button — aBapuiiHasi KHOTIKa

emergency conditions — aBapuiHBIN peKUM

emergency control schemes — npoTuBoaBapuiiHasi aBTOMaTHKa
emergency crew — onepaTUBHO-BOCCTAaHOBUTENbHAsI Opuraaa
emergency outage — aBapHitHOE OTKJIIOUEHHE

emergency power supply — aBapuiiHOe UTaHHUE

emergency reserve — aBapuiHbIlA pe3eps

emergency state — aBapUHBINA PEKUM

emergency voltage limit — aBapuifHO JOITYCTUMBII TIPEIeT IO HAMPSHKEHUIO
enclosed accumulator — 3aKpBITBI AKKYMYJISITOP

end action — KOHEYHOE JIeHiCTBUE

end winding — BBIBOZ 0OMOTKH

energize a relay — mogaua HanpspkeHUs (ToKa) B pere

energize accidentally — ciydaiinas (ommbodHas) rmojava HanpsHKEHUs
energized facility — ycTaHoBKa 1oJ1 HanpspKEHHEM

energy — AIEKTPOIHEPTHSI

energy absorber — MOTJIOTUTENb SHEPTHHI

energy generation — MPOU3BOACTBO JIEKTPOIHEPTHH

energy utility — sHEprokoMmnaHus

environmental withstand — fomycTuMbIe KIIMMaTHYECKUE YCIOBUS
equipment accessory — KOMILIEKTYyolIee 000py1oBaHNE
equivalent impedance — YKBHBaJICHTHOE COTIPOTHBIICHUE
equivalent circuit — SKBUBaJICHTHAsI CXeMa, CXeMa 3aMEeIICHUS
equivalent curve — 5KBUBaJICHTHAs XapaKTEPUCTUKA

equivalent passive network — skBUBaJIeHTHasI TaCCUBHAs 11CTTh
erase — yJlajeHue

error compensation method — meTox KoMIIeHCAITUK OMIUOKH

error correction — KOPPeKIus OMIMOKH

error curve — KpuBas pacrpeeneHus: Onmook

error detection — OOHapy>KeHHE OIIUOKH

even harmonic — yeTHasi TapMOHHUKA

evenly divided scale — paBHOMepHas 1mKana

events recorder — perucTpaTop AUCKPETHBIX CHTHAJIOB
exact-reading scale — mkasia TO4HOTO OTCYETA

exchange power control — ynpapieHne epeTokaMu MOITHOCTH
excitation response — CKOpOCTh HapacTaHHs BO30YKICHUS
excitation system — cucrema BO30yxIeHUS

exciter — BO30OyIuTenh
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exciter set — arperat Bo30yXaeHUs

exciting current — TOK Bo30yX1eHUs (HaMarHUIBaHUS )

expanded scale — pacTsHyTas mKana

expert system — 3KcIepTHas CUCTEMA

exponential curve — 3KCIIOHEHIIMAIbHAS KPUBast

extension cord — yTMHUTEIBHBIA ITHYP

extension of the first stage setting of a distance relay to beyond the next substation — pacmmupenue
YCTaBKH peJie MepBoi cTyneHu /13 10 mMH NpOTUBOMOIOAKHON MOACTAHIIMI

extension of the first zone of a distance relay on receipt of a signal from the adjacent substation —
paciurpeHue nepBou 30Hb1 /{3 npu NOCTyNIEeHNN CUTHANA ¢ IPOTHUBOINOIO0XKHON MOICTaHIIUN
external characteristic — BHEIIHSS XapaKTepHCTUKA

external disturbance — BHelIHEee TOBPEKICHHE

external feedback — BHemHss 0OpaTHast CBA3b

external short circuit — BHemHee K3

external terminal — BHEIIHMIA TyBT

extinction angle — yrou rarmeHwusi, yroJ moracanus

extinction earth current by compensation — yMeHbIIIEHHE TOKA 3aMbIKaHUS Ha 3€MJIIO TTyTeM KOM-
MICHCALUU

extra high voltage network — ceTb CBEpXBBICOKOTO HaNpsKEHUS

extremely inverse time current relay — MakCUManbHO TOKOBOE pelie C OYEHb OOJIBIION 3aBHCUMO-
CTBIO BPEMEHHU CpabaThIBaHUS OT TOKA

extremely sensitive — 4pe3BbIYAtHO YyBCTBUTEIbHBII

F

factor of amplification — ko uruent ycrienus

factory tests — 3aBOAICKUE UCTIBITAHUS

FACTS (flexible alternating current transmission system) — rHOKHE JIEKTpOnepeaun MePeMEHHOTO
TOKa

FACTS devices — ycTpoiicTBa IPOTUBOABAPUITHOTO YIPaBJICHUs Ha 0a3e CUIIOBO 3JIEKTPOHUKU
failure — HemcpaBHOCTH

failure management — opranu3anys yCTpaHSHHUS HEUCITPABHOCTH

failure probability — BeposiTHOCTh BOBHUKHOBEHUS TTOBPEKICHUS

failure rate — HHTEHCUBHOCTH OTKa30B

failure to operate — oTka3 B cpabaThIBaHUM 3aITUTHI

failure to trip — oTKa3 B OTKIIOYEHUHN

falling out of step — BbIX0J U3 CHHXpOHHU3MA

false operation — 10xHO€ cpabaThIBaHUE

false tripping — 10’kHO€ OTKIIIOYCHHE

false switching — ommbo4yHOE BKITIOUCHHE

fast automatic reclosing — OeicTpozeiicTBytoniee AIIB

fast shut-down device — anmmapart ObICTPOTO OTKITIOUEHUS

fault — moBpexxneHue

fault between laminations — 3amMbIKaHHE MEX]y IJIACTUHAMHU MarHUTOIIPOBOJIA

fault between turns — moBpexeHue MeX/ly BUTKAMHU, BATKOBOE 3aMbIKaHHE
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fault between windings — noBpexaenue (K3) mexay oOMoTkamu
fault clearance — orxirouenue K3

fault current — TOk MOBpEKICHUS

fault current time — nmonnoe Bpems otkitouenus K3

fault detector — uckarenb MoOBpeXICHHS, MTyCKOBOW OpraH

fault impedance — ummnejaHC TOBPEKICHUS

fault location — onpenenenne Mecta MOBPEKICHUS

fault locator — JokaTop, yCTpOHCTBO AJIs ONIPEACIICHUS] MECTA MIOBPEKACHUS
fault outage — aBapuiiHO€ OTKITFOUCHHUE

fault rate — ”THTEHCUBHOCTBH OTKa30B

fault resistance — akTUBHOE CONIPOTUBIICHUE B MECTE MOBPEKICHUS
fault signaling — aBapwuiinas curnanuzanus

fault situation — aBapuiHBIN pexUM

fault statistics — cTaTUCTHKA MTOBPEXKACHUIN

fault throwing switch — kOpoTko3aMbIKaTEINb

faulted circuit impedance — conpoTHBICHHE MTOBPEXKACHHOM IIETTH
faults in rotor winding — moBpexieHust B 0OMOTKE poTopa

faults recorder — aBapuiinbIii ocrmiorpag

feedback — oOparHas cBs3b

feedback amplifier — ycunurens ¢ 0OpaTHO# CBS3BIO

feedback control — ynpaBnenue ¢ 00paTHOI CBS3BIO

feedback ratio — ko3¢ duneHT 06paTHON CBSI3U

feedback stability — ycTOM4MBOCTh CHCTEMBI C 0OPATHOM CBSA3BIO
feeder — nuraromas TMHUA

feeder circuit-breaker — nMHENHBIN BBIKIIIOYATENb

feeder disconnector — TMHEHHBIN pa3beTUHUTEIb

feeding transformer — nurarouuii Tpanchopmarop

ferrite core — ¢peppHUTOBBIN CepACYHHUK (MATHUTOIIPOBOI)
ferroresonance — ¢eppope3oHaHc

ferroresonance voltage regulator — peppope3oHaHCHBIN PEryISATOp HANPSIKESHUS
fiber optics — BOJIOKOHHAsI ONITHKA

fiber optics communication — BOJIOKOHHO-ONITHYECKUE CPEJICTBA CBSI3H
fidelity — xauecTBO BOoCIIpOMU3BEICHUS

field suppression — rameHue moJs

figure of merit — TOGpPOTHOCTD

file — ¢aiin

filter — punbTp

fine reading — TOYHBII OTCUET

fine setting — CTyNeHb TOYHOW PETyIUPOBKU

fire — moxxap

fire alarm — mo>xapHasi CUTHATH3AIUS

firm capacity — rapaHTHpOBaHHAasI MOIITHOCTh

first harmonic — nepBas rapMoHuKa

five-legged transformer — nsaTHCTEp)KHEBON TpaHCPOpMATOP
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fixed contact — HEITOABMIKHBINA KOHTAKT

fixed setpoint control — ynpasnenue ¢ GUKCUPOBAHHON YCTaBKON
fixed value control — ynpaBnenue no napamerpy

flash-over current — TOK IepeKpHITHS

fleeting indication — ciensinee nmoka3aHue

flexible alternating current transmission system (FACTS) — rubkue snexTpornepenayn mepeMeHHOTo
TOKa

flexible cable — ru0kwuii kabenb

flip-flop — Tpurrep

float switch — momaBkoBoe pere

floating action — acratuueckoe Bo3ieiicTBHE

floating point — raBatoras 3ansras

flow diagram — cTpyKkTypHas cxema

flush mounting — yTomnaeHHbII MOHTaX

flux density — MarHuTHasE HHIYKIIHS

flywheel action — appext maxoBuka

foam tire extinguisher — moxapoTyIieHne ¢ TOMOIIBIO TTEHbI
follow-up control — cnensinee peryiupoBaHue

follow-up control system — crneasimmas cuctema

forecast — mporuos

forecast uncertainty — HeoIpe1eIEHHOCTh MPOTHO32

forced control — cunpHOE perynupoBaHue

forced outage — BEIHY)KJIEHHOE OTKJTIOUCHHUE

forward interpolation — HHTEPMOALINS 11O OMEPEIKAIOIIUM 3aMEPAM
frame fault — 3ambIKkaHue HaA KOpMYyC

frame leakage protection — 3anuTa OT 3aMbIKaHUN Ha KOPIYC
frame protection — 3ammTa OT 3aMBIKaHU HA KOPITYC

free oscillation — cBoO6ogHBIC KONTEOAHUS

frequency — yacrora

frequency avalanche — naBuHa 9acToTHI

frequency band — monoca gactor

frequency bias — cTaTu3M MOIITHOCTH TI0 YaCTOTE

frequency changer — mpeoOpa3oBarenb 4aCTOTHI

frequency control — peryaupoBaHue 4acTOTHI

frequency converter — mpeobpa3oBareib YaCTOTHI

frequency deviation — OTKIIOHEHHE YaCTOTHI

frequency division — geneHue 4acTOThI

frequency drift — yxom 4acToThI

frequency error — OTKJIOHEHHE YaCTOTHI

frequency interval between channels — 4acTOTHBIN HHTEPBAI MEXKy KaHaJIaMU
frequency meter — qvactoromep

frequency modulation — yacToTHass MOy

frequency multiplication — yMHOXeHHE YaCTOTHI

frequency reduction — CHUKEHHE YaCTOTHI
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frequency regulation — peryiamupoBaH#e 4acTOTHI

frequency relay — pene yacToTbl

frequency response — 4acTOTHasi XapaKTEPUCTHUKA

frequency stability — cTaOHIEHOCTD YaCTOTBI

frequency-actuated autoreclosing — AIIB nocne AUP (HAIIB)

front access — OCTyN ¢ IepeIHe CTOPOHBI (TTAHEIIN )

full distance protection — moJsiHast TUCTAHITMOHHAS 3aIIATA O€3 MEPEKIIOUCHUS B IICTISX
fully accessible — MOTHOCTBIO JOCTYIHBIN (OTKPBITHIN)

functional block — pyHkIIMOHANTBHBIN OJTOK

fundamental error of measurement — 0CHOBHast OTPEITHOCTh U3MEPEHUS
fundamental wave — ocHOBHast rapMOHUKa

fuse — mnaBkwuii IpeTOXpaHUTENh

fuse alarm — curuan o meperopaHuu MperOXpPaHUTENS]

fuse characteristic — xapakTepuCTHKa MJIaBKOW BCTaBKU

fuse link — nnaBkast BcraBka

fusible alloy — craB 17151 TIIaBKHX BCTaBOK

G

gain — K03 (HUIUEHT yCUIICHUS

gain-bandwidth product — 1oGpoTHOCTH ycuaHuTeNs

galloping of conductors — msicka npoBo10B

galvanometer — ralbBaHOMETP

gang(ed) control — rpynmoBoe ynpaBieHHE

gapless — 6€3 BO3yIIHOTO 3a30pa

gas insulated metal-enclosed substation — GpoHHpOBaHHAS MOJCTAHITUS C TA30BOM M3OJISIITHEH
gas operated device — ra3oBas 3amura

gas pressure relay — pene, pearupyroliiee Ha JIaBJICHHE Ta3a

gas turbine — razoBas TypOuHa

gas turbine set — ra30TypOMHHBIHN 3JeKTpoarperar

gas-pressure cable — ra30HanOHEHHBIH KaOeb MO/ JaBJICHHEM

gate — JJIOTUYECKUN DJIEMEHT

general operating test — moyiHast mpoBepKa

general-purpose instrument — yHUBepCcalbHBIN U3MEPUTEIBHBIN TPUOOP
generating capacity — ycTaHOBJICHHAasi MOIIIHOCTh FeHepaTopa
generating set — reHepaTOpHBIN arperaT

generating Text — 3Hepro6ok

generation — TeHepaIus

generation allocation — pacnipesienieHne Harpy3Kku MKy TeHepaTopamMu
generation company — reHepupyroIas KOMIIaHUS

generation of electricity — mpou3BOICTBO AIEKTPOIHEPTHH

generator — reHepaTop

generator operation — TeHepaTOPHBIN PEKUM

generator protection — 3aluTa reHeparopa

generator reserves — pe3epBbl FTeHEPUPYIOIEH MOIIIHOCTH
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generator-transformer — 6710k reHEpaTop-TpanchopmaTop
generator-transformer protection — 3amuTa 6J10Ka reHepaTop-TpaHchopmMaTop
geothermal power plant — reoTepmanbHast 3IEKTPOCTAHIUS
governing equipment — yrpasisieMoe 000pyJI0BaHUE

grading margin — CTyIeHb CEIEKTUBHOCTH

gross generation — cymMmapHasi BbIpaOOTKa 3JIEKTPO3HEPTUU
gross margin capacity — pe3epBHasi U PEMOHTHasi MOIIIHOCTH
gross maximum capacity — rmojiHasi MaKCuMajabHasi MOIITHOCTh
ground-fault protection — 3anuTa OT 3aMBbIKaHUN Ha 3EMJTIO
group alarm — rpynmnoBoii aBapuifHbII CUTHAT

group drive — rpynmnoBoi NpUBOA

H
half-cycle — momynepuon
half-wave — momyBosiHa
half-wave phase comparison protection — 3anura ¢ 0OJHOTIOJIYIIEPHOIHBIM CpaBHEHUEM (a3
half-wave rectifier — ogHOTOMYTIEpUOAHBIN BHITPSIMUTEIb
half-wave transmission line — moyBoJIHOBas JIMHUS JIEKTPOIIEpeIaun
Hall-effect — a¢dpext Xomna
hand-held computer — pyunas 9BM
hardware — TexHUYECKHE CpeCcTBa
hardware failure — HenmpaBuUIBbHOE JAEHCTBUE 3aNTUTHI, 00YCIOBICHHOE HEUCIIPABHOCTHIO TEXHHUYE-
CKHX CpPEJCTB
harmonic — rapmMoHuKa
harmonic component — rapMOHHYECKasi COCTABJISTIOIIAS
harmonic content — cofep»aHue TapMOHUK
harmonic function — rapmonndeckas QyHKIHS
harmonic oscillation — rapmonnyeckoe xKonedanue
harmonic restraint relay — pene ¢ TOpMOKEHHUEM OT BBICIIUX TAPMOHHUK
heat abstraction — oTBOI TeILIa
heat account — TerioBoit Gananc
heavy conditions — yTspDKEIECHHBIN peKUM
high frequency — BeicOkast yactora
high frequency amplifier — ycunutens BICOKON 4acTOTHI
high frequency cable — BICOKOYacTOTHBIN Kabenb
high frequency disturbance test — mpoBepka NOMeX0yCTOWYMBOCTH MUKPOAJIEKTPOHHBIX 3aAIIUT MPU
nojaue nakeTon Hanpspkenuem 1 MIg
high frequency equipment — BBICOKOYacTOTHOE 000pYJOBaHUE
high frequency generator — BEICOKOYaCTOTHBIN TE€HEPATOP
high frequency line — BpICOKOYaCTOTHASI IMHUS
high frequency region — 06;1acTh BBICOKHX 4acTOT
high impedance differential protection — nmpogonbHast auddepeHmanbHas 3ammTa ¢ peiie, UMero-
MM OOJIBIIIOE COMTPOTHBIICHHE
high load hours — yacsl BEICOKOH Harpy3Ku
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high pressure cylinder — nuIuHIP BHICOKOTO JTaBICHUS

high set — rpy0as crynens

high speed printer — ObIcTpOACHCTBYIOINI IPUHTED

high voltage — Bbicokoe HanpsKeHHE

high voltage direct current transmission — nepegada MOCTOSHHOTO TOKA BEICOKOTO HATIPSKEHUS
high voltage installation — ycTaHOBKa BBICOKOTO HAIPsKCHUS

high voltage network — ceTh BEICOKOTO HampsKEHHS

high voltage side — cTopoHa BRICOKOTO HAMPSKEHUS

high voltage switch gear — pactipeenuTeTbHOE YCTPOMCTBO BBICOKOTO HAMPSIKEHUS
high voltage winding — 06MOTKa BBICOKOT'O HaNpsKEHUS

high-gain amplifier — ycuiunTens ¢ 60apmmM K03)HUIUESHTOM YCUIICHHS
high-speed automatic reclosing — 6sicTponeiicTBytomiee AIIB

high-speed automatic reclosing device — yctpotiictBo ObicTpoeiicTByromero AIIB
high-speed excitation system — OBICTPOICHCTBYIOIIASI CHCTEMA BO30YKICHUS
higher harmonic — coctapsitonue BHICIIMX TAPMOHUK

higher harmonic voltage — HanpsKeHHe BBICIIMX TAPMOHUK

historical data — apxuB

holding winding — ynepxwuBaromasi 0OMOTKa

hot reserve — ropsiamii pezeps

hot reserve stand-by — ocCTaHOBIEHHBIN TOPSYH PE3EPB

hour-meter checking — npoBepka cueTuuKa 3JIEKTPOIHEPTUU

hour-meter reading — moka3anue C4ETIHKA AIEKTPOIHEPTHH

hourly cost of generation — 4acoBasi CTOMMOCTb MPOU3BOJICTBA AICKTPOIHEPT U
hunting — kauanus (B SHeprocucTeme), kojacoanus (B CUCTEME PETYIHPOBAHHMS)
hydraulic amplifier — rugpaBIr4ecKuii yCHIUTETh

hydraulic power stations — THAPO3IEKTPOCTAHITUS

hydroelectric generator — ruporeneparop

hydroelectric installation — rugposHepreTuyeckast ycTaHOBKa

hydroelectric power station — rEAPOINEKTPOCTAHLINS

hydroelectric set — runpoarperat

hysteresis — rucTepe3uc

hysteresis loop — meTis rucrepesuca

hysteresis losses — moTepu Ha rucTepesuc

I

i-action — MHTETpaJIbHOE BO3CHCTBIE

ideal rectifier — ureanbHBIN BRIPIMUTEND
ideal synchronizing — TouHast CHHXpOHHU3ALUS
idle — 6e3 Harpy3ku

idling — paGoTa Ha X0JI0CTOM X0y

idling conditions — paboTa Ha X0JIOCTOM X0y
ignition angle — yros 3axuranus

ignition pulse — UMITyJIbC 3aKUTAHUS

image — n3o0paxeHue
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imbalance — HeGananc

immediate acknowledgement — HemeIeHHOE TIOATBEPIKICHHE

immobilization — BEIBOJ U3 JE€UCTBUS

impedance — MoJIHOE CONPOTHUBIICHHE

impedance earthed (neutral) system — snexkTpuyueckas ceTh ¢ 3a3eMJICHHEM HEUTpaiu 4epe3 COoIpo-
TUBJICHUE

impedance protection — JUCTaHIIMOHHAS 3aIATa

impedance relay — pene conpoTuBiIeHUs

impedance voltage (of a transformer) — HanpspKeHHE KOPOTKOTO 3aMbIKaHUs (TpaHchopMaTopa)
impulse counter — cueTUNK UMIYIIHCOB

impulse generator — reHepaTop UMITYJIbCOB

impulse meter — U3MEpUTENIH UMITYJIECOB

impulse recorder — perucTpaTop UMIyILCOB

impulse transmitter — mepeaaTINK UMITYJIHCOB

impulse voltage test — mpoBepka U3OJISAIUH MUKPOAIICKTPOHHBIX 3aIIUT CIUHHYHBIMU UMITYJIHCAMU
B MHUKPOCEKYHTHOM JIHaNa30He

in service — B pabore

in-rush — 6Gpocok Toka (HaMarHUYUBaHUS)

in-rush ampere — Opocok Toka B ammepax

inadvertent interchange — pasHuIIa MEeXAy IEHCTBUTEIHHHIM OOMEHOM MOIIHOCTBIO U TpapuKOM
oOMeHa

inadvertent operation — HenmpaBUIILHOE CpabaThIBAaHUE

incident — MHIIMIIEHT

incorrect operation of relay protection — HempaBWIbHOE (M3JIMIIHEE) cpabaThIBAaHUE PEIICHHON 3a-
IIUTHI

incremental losses — OTHOCUTENBHBIN MPUPOCT MTOTEPH

independent system operator — He3aBUCHMBII CHCTEMHBIH omepaTop

independent time relay — pene ¢ He3aBUCHMOM BBIIEPKKOM BpEMEHU

indicating instrument — mMoKa3bpIBArOIINIA TTPHOOP

indicating lamp — curnanbHas ammna

indicating relay — pene ykazaTenpbHOE

indicator of sense of rotation — yka3aTenr HanpaBJICHUS BpaIICHUS

indirect measurement — KOCBEHHOE U3MEPCHHE

indoor apparatus — anmapaTypa AJi1 BHyTpEHHEH YCTaHOBKH

indoor switch-gear — 3akpbITO€ pactpeaeTUTeIbHOE YCTPOUCTBO

induced voltage — HaBe1eHHOE HANPSKEHUE

inductance — UHIYKTUBHOCTb

inductance meter (bridge) — n3MepuTens UHAYKTUBHOCTH (MOCTOBOI)

induction — HaBOIKa

induction instrument — UHIYKIIMOHHBIN TIPHOOP

induction motor — UHIYKITMOHHBINA IBUTATETh

induction relay — mHIYKIIMOHHOE perie

inductive load — UHIYKIIMOHHAS HATPY3Ka

industrial interference — MpOMBIIITICHHBIE TOMEXH
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inertia constant — MOCTOSIHHASI HHEPIIUA

information — uadopmarus

information technology — naudopmarnmonHas TeXHOJIOTUs
inherent feedback — BHyTpeHHss1 0OpaTHas CBSA3b

initial commissioning test — IMyCKOBBIE UCIIBITAHUS

initial symmetrical (subtransient) short circuit — HadagbHOE 3HAYEHHE CHUMMETPHUYHOTO TOKa
(cBepxmepexoanbiii Tok) K3

injection of active power — moANUTKAa aKTUBHOW MOITHOCTH
injection or reactive power — MOANMMUTKA PEAKTUBHONW MOIITHOCTH
injection type relay — 3ammra ¢ HaJI0)KEHHUEM BCIIOMOTaTEIbHOTO HAIIPSYKEHUS
inoperative direction — HanpaBiIeHUEe HelEHCTBUSA

input — BBOJI, BXOJT

input amplifier — BXoaHO# ycunutenb

input store — maMsTh BXOIHAS

input voltage — BXoTHOE HaNpsHKCHUE

input winding — BxojHast 0OMOTKa

input/output — BX0J1/BBIXO/T

inrush — 6pocok Toka (HaMarHUIUBAHMSI )

insensitivity of control — He4yBCTBUTENEHOCTh CUCTEMBI YIIPABICHUS (MEPTBasi 30HA)
inspection — ocMOTp

instability — HeycTOWYHBOCTH

installed capacity — ycTaHOBJI€HHas! MOIIIHOCTh

instant of time — MOMEHT BpeMEeHH

instantaneous element — 0e3MHEPIIMOHHOE 3BEHO

instantaneous relay — OpICTpOCICTBYIOIIIEE pETie

instantaneous value — MTHOBEHHOE 3HaYEHHE

Instruction — KOMaHza

instructions for mounting and maintenance of relay — HHCTpYKIIMH MO MOHTaXXy M 0OCITY)KMBAHUIO
pene

instrument — mpudop

instrument accuracy — TOUHOCTh U3MEPUTEIHLHOTO TpHOOpa
instrument amplifier — u3MepUTETBHBIN YCUITUTETH

instrument with contacts — mpubop ¢ KOHTaKTaMu

insulation resistance — COMPOTHUBIICHUE U3OJISAIIHH

insulation test voltage — HanpsKeHUE UCIIBITAHUS U30JIALUT
integral action — MHTETrpabHOE BO3/ACHCTBHE

integral control — uHTErpabHOE PErYIMPOBAHUE

integral controller — uHTErpaIbHBIN pEryasSTOP

integrated circuit — HHTErpaibHAs cXeMa

integrating amplifier — HHTETpUPYIOMUNA YCUITUTENb

integrating meter — HHTErPUP YOI TPHOOP

integrator — UHTETpaTOp

intensity — HHTEHCUBHOCTb

intensity of current — cuna Toka
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interchange — 00MEeH MOIITHOCTBIO WJTH DJICKTPOIHEPTUECH

interchange schedule — rpadguk oOmMeHa

interconnected power grid — o6beAMHEHHAs SHEprocUcTEMA

interconnected power system — 00beIMHEHHAsI YHEPTOCUCTEMA

interconnection — coeTMHEHUE

interconnection line — mexxcuctemuas JIOII

interface — uaTEpdeiic

interference — BIusIHUE

interference effect — BusHUE MOMex

interference filter — mpoTuBOMOMEXOBBIN PHIBTP

interference frequency — 4actora HaBOAKH

interference immTexty against electrostatic discharge (ESD) —momMexoycTOWYHUBOCTH MHUKPOIIPO-
IIECCOPHBIX 3AIIUT MPH IEKTPOCTATHUECKUX Pa3psAaax

interference immTexty against fast transient signal (burst) —mToMex0yCcTONYMBOCT MHKPOIIPOIIEC-
COPHBIX 3alIUT MPU €IWHUYHBIX HMITYJIECaX TEPEXOIHBIX MPOIIECCOB B HAHOCEKYHTHOM JIHANIa30He
interference parasitic frequency — yactoTa momMexu

interference voltage — HanpsOKEHUE TTOMEXHU

interlock — G:10kHpOBKa

interlocking signal — Giokupyromumi curHan

intermediate pressure cylinder — mUIUHAP CpEeTHETO AaBICHUS

intermittent contact — mpepbIBUCTHII KOHTAKT

intermittent earth — mepeMerkaroreecst 3aMbIKaHUE Ha 3EMITIO

intermittent fault — HeycTOHYMBOE OBPEKICHNE

internal fault — BHyTpeHHee TOBpeXIeHNE

internal self supervision — BHyTpeHHUH CAMOKOHTPOJIb 32 COCTOSTHUEM 000PYI0BaHUS ITOCTAHITUN
internal short circuit — K3 B 30He nelicTBUS 3alIUTHI

internal store — BHyTpeHHSS IaMSITh

international interconnection line — mexrocynapcrsernas JIDII

interrupter — mpepoIBaTeIb

interruptible demand (load ) — oTkirOUaemast Harpyska

interrupting capacity — oTKIFouaeMasi MOIITHOCTh

interruption arc — agyra pa3MbIKaHUS

interruption duration — JUIMTEIILHOCTh HAPYIIEHUS YJIEKTPOCHAOKESHHS

interruption of supply — HapyIeHHEe YIEKTPOCHAOKEHUS

interruption of time — 6ecTokoBast maysa

interrupts — npepeIBaHUs

intertripping — TEJICOTKIIOYCHHE

intertripping underreach — mepenada OTKIIIOYAOLIEH KOMaHIbI MpH CpabaThIBAHUM NEPBOM 30HBI
3aIIUTHI

intertripping underreach protection — 3ammura JIDII ¢ cokpaieHHO 30HON U CUTHAJIOM TEJICOTKITIO-
YCHUS

intertum fault — mexxyBuTKOBOC K3

interwindind fault — moBpexxneHne Mex 1y pasHbIMH OOMOTKAMH

inverse characteristic relay — pene ¢ 0OpaTHO 3aBUCHMOI XapaKTEPUCTUKOM
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inverse matrix — oOpaTHasi MaTpuIla

inverse time current relay — MaKCUMaJIbHOE TOKOBOE pelie CO CTaHIapPTHOW 3aBHCUMOCTBIO BPEMEHHU
cpabaTbIBaHUs OT TOKA

inversion — UHBEPTUPOBAHUE

inverter — HHBEpTOP

inverting amplifier — ”HBEpPTHPYIOITUH YCHIIUTEIH

10nization — HOHU3AL

iron losses — MoTepu B CTaJIH

iron-nickel accumulator — >kene30-HUKENEBBIA AKKYMYIISITOP
island — BeIEMBIIMIICS YHACTOK YHEPTOCUCTEMBI

islanding — BeIIeIeHHE HA U30JIUPOBAHHYIO PAOOTY

isochronous governor — U30XpOHHBII PETyIATOP

isolated network operation — nzonupoBanHas pabora cetu
isolated neutral system — cucTeMa ¢ U30IMPOBAHHON HEUTPAIIBIO
isolated operation — uzonupoBaHHas paboTa

isolated system — u3onMpoBaHHAs YHEPrOCUCTEMA

isolating amplifier — pa3nenuTeNbHBIN YCUITUTETH

isolating transformer — uzonupyromuii TpancpopmaTop, pa3aeIUTEIbHBIN
Tpanchopmarop

isolation — oTneneHue

isolator — pazbeTUHUTEND

issuing of permit to work — pa3pemienne Ha MPOU3BOJCTBO padOT

J

jack — rue3no

joint Text control — yrpaBiieHHe OJHIM U T€M e TeHepaTOPOM CO CTOPOHBI IBYX U OoJiee CyObek-
TOB

jumper — mepeMbIuKa

jumper board — cOopka 3aKHMOB

junction — coeTMHEHHE

junction box — pacrpeaenuTenbHas KOpoOKa

K

keyboard — knaBuatypa

kiosk substation — KOMIIEKTHOE pacIpeeIUTEIHHOE YCTPOUCTBO
knob — nepekitouaTens

knob with indicator — mepexmouaTens ¢ CUTHaIM3aLKEH

L
lag angle — yron orcraBanus
lagging current — oTCTarONIUi TOK
large disturbance — kpymHOe aBapHitHOe HapyIIeHUE
large-scale failure — Gombias aBapus
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latch relay — pene ¢ 3amomMmuHanrem

latch-in relay — pene ¢ 3anomuHanuem

latching relay — perne ¢ 3anomuHanuem

lead accumulator — CBUHIIOBBIIf aKKYMYJIATOP

lead angle — yron onepexenus

LED (lightemiting diode) — cBeToanon

legislation — 3aKkOHOIATETHCTBO

level of short-circuit current — ypoBens Toka K3

license — nuieH3us

light conductor — cBeToBOA

lightemiting diode (LED) — cBeToauon

lightning discharge — pa3psin MmonHIM

limit switch — KOHEUHBII BBIKITIOYATEIh

limiting amplifier — ycunuTenb-orpaHUIUTEIH

line — nuHus

line accessories — JIMHEHAs apMarypa

line attenuation — TMHEWHOE 3aTyXaHUE

line charging current — Tok 3apsina JIDII

line circuit breaker — TMHEHHBII BBIKITIOYATEINb

line differential protection — muddepennmansHas 3amura JIDII
line drop compensation — komneHcamus najaeHus Hanpspkenus B JIOI
line fault — moBpexxnenue na JIDII

line impedance angle — yron mosiHoro conpotuiienust JIDI1
line protection — 3amura JIDII

line reactor — THHEWHBINA PEAKTOP

line system — nuHelHas cucTemMa

line tap — ormaiika ot JIDII

line to ground voltage — ¢a3Hoe HanpsHKEeHNUE OTHOCUTEIHHO 3eMIIN
line to line fault — mexxnydazunoe K3

line to neutral voltage — ha3HOe HanpsHKEHHE OTHOCUTENIEHO 3EMIIH
line trap — MMHEWHBIN 3arpauTEIb

line voltage — MmexxaydazHoe (TMHEIHOE) HANIPSHKEHNE

linear scale — nuHeiHas mIkaiza

live line — muHUS IO/ HANIPSHKEHUEM

load allocation — pacripenenenue Harpy3Ku

load characteristics — XapakTepUCTUKU Harpy3Ku

load dispatch control power plant — 35ekTpocTaHIys, y4acTBYIOLIas B PEryJIUPOBAaHUH HArpy3KH 110

KOMaHIe TucreTdepa
load dispatch control — peryiaupoBanue 4acTOThI B AKTUBHON MOIITHOCTH
load flow analysis — aHanm3 moTokopacnpeaeIeHus

load flow analysis agreement — corameHue 0 TEXHOJIOTHUYECKHUX yCIyTax 1Mo OIIEHKE PeKUMa
load flow calculation — pacueTsl moTokopacnpeneneHus ¢ momombo IBM

load following state — pe>xuM ciieoBaHMsI TeHEPAIMK 32 Harpy3Koi
load impedance — conpoTuBIeHHE HArpy3KH
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load nod — y3en Harpy3ku

load restoration — BoccTaHOBJIEHHE HArpy3Ku

load-carrying ability — Harpy3o4Has cHocoOHOCTh

load-frequency control power plant — aiexTpocTaHIys, y4acTBYIOIIasi B aBTOMaTHYECKOM PETyJIH-
POBaHUU YaCTOTHI M MOIIIHOCTH

load-shed emergency — aBapuitHoe HapyIICHHE C OTKJIFOYCHHUEM Harpy3Ku
load shedding — oTkrOUeHHE HArPy3KH

load-shedding protection — aBToMaTHueckas yactoTHas pasrpyska (AUP)
local back-up — mecTHOE pe3epBHpOBaHUE

local back-up protection — MecTHOE pe3epBUPOBAHHE 3ALIUTHI

local collapse criteria — MECTHBIM KpUTEpHil aBapUIHOTO MOTAIIEHUS
local control — MecTHOE ynipaBieHHE

looking device — appetup

log book — xypHan oreparopa

logical multiplication — moruueckoe yMHOKEHHE

logic scheme — norudeckas cxema

longitudinal differential protection — nmpogonbHO-AHb DEepeHIInaTbHAS 3aIUTa
long power transmission line — ganbpHss 37€eKTponiepesaya

loop current — KOHTYpPHBII TOK

loop flow — kpyroBoi MOTOK MOIIHOCTH

loss angle — yron motepn

loss of load — moTepst Harpy3ku

loss of load expectation — koadurmenHT, XapakTepru3yIHA YUCI0 THEH KOTaa Harpy3Ka MpeBbI-
CHT TE€HEPHPYIOUTYI0 MOITHOCTh

loss of load probability — BeposITHOCTh OTKIIIOUCHHSI HATPY3KH

loss of stability — HapyIIeHHe YCTOMYMBOCTH

loss of synchronism — Hapy1eHHEe CHHXPOHU3MA

loss of synchronism relay — pesne 3amuThl 0T aCHHXPOHHOT'O X012

loss of voltage — morepst HanpsHKEHUS

loss of voltage protection — 3amuTa OT MOTEpPHU HANPSIKECHUS

loss of voltage relay — pene moTepu HanpsH>KEHUS

lower frequency (to) — CH)KEHHE YaCTOTHI (CHU3UTh YaCTOTY)

low impedance differential protection — quddepennnansras 3ammTa ¢ HU3KUM COMPOTUBICHHEM
low level — HU3MMIA ypOBEHB

low frequency relay— pene moHMXEHHs YaCTOTHI

low frequency amplifier — HU3KO4aCTOTHBIN YCHIIUTEIND

low frequency band — HU3KOUACTOTHBIN TUaNa30H

low-fusible alloy — nerxonnaBkuii crias

low operating MeIJIEHHOACHCTBY IO

low-pass filter — puIbTp HU3KUX YACTOT

low set — 4yBCTBHUTEIbHAS CTYIICHb

low speed reclosing equipment — AIIB ¢ BbIepxK0it BpeMeHH

low voltage — HH3KOE HANPsSKEHHE

low voltage apparatus — anmapaTtypa HU3KOT'O HanpspKEHUS
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low voltage conditions — pexXuM HU3KOTO HANIPSKCHUS
low voltage side — cTopoHa HU3KOTO HANIPSKEHUS

M

machine language — MaIIMHHBIN S3BIK

machine program — MalMHHas MporpaMmma

magnetic absorber — MarHUTHBIN MTOTJIOTUTETH

magnetic action — MarHUTHOE JICHCTBHE

magnetic alloy — MarHuTHBIHN cIIaB

magnetic amplifier — MarHUTHBIA yCUITUTENb

magnetic circuit — MarHUTOIIPOBOJ

magnetic disc store — maMsATh Ha MArHUTHOM JTUCKE

magnetizing current — TOK HAMarHAIYUBaHHS

magnetizing current inrush — 6pocok Toka HaMarHUYUBAHUS
magnetizing current restraint — TopMoKeHHE TTPU OPOCKE TOKa HAMarHWYMWBaHUs TpaHchopmaTopa
magnetoelectric relay — MarHUTOJIEKTPUUECKOE pelie
magnetomotive force — MarHUTOABMKYIIIAs CUJIa

magnitude of disturbance — crenens HapyIIeHUs pexUMa

main busbar — pabouas cucrema muH

main generator — OCHOBHOU T'eHepaTop

main protection — OCHOBHAs 3aIuTa

mains voltage — HanpsDKEHHE CeTH

maintenance — 3KCIuTyatanus (TeXHU4ecKoe 00CTyKUBaHUE)
maintenance outage — BRIBOJI 000PYI0BaHHS B TUTAHOBBIA PEMOHT
maintenance tests— 3KCITyaTallHOHHbBIE UCTTBITAHUS

maintenance work — TeKyIIHii pEeMOHT

major disturbance — kpynHoe aBapuiiHOE HapylIeHUE

make and break — nmepexmoueHme

make-break time — Bpemst 6ecTokoBoii nay3sl AIIB

make time — oJIHOE BpeMsl BKITFOUCHUS

making capacity — MOIITHOCTb BKJTIOUEHUS

maloperation — JJ0O’)KHOE JCHCTBHE

man-machine communication — guaior yejoseka ¢ O BM

manned substation — moACTaHIMS C 0OCTYKHBAIOIITUM TIEPCOHATIOM
manual closing — BKITI0YeHNE BPYUIHYIO

manual opening — OTKIIIOYCHHE BPYYHYIO

manual regulation — pyuHoe perynupoBaHue

margin — 3amac, pe3epB

master controller — HeHTpaIbHBIN PETYIATOP, BEAYIITUN PETYISATOD
master substation — onopHasi Mo ICTaHIIUS

matching transformer — cornacytroutuii Tpaachopmarop

matrix of admittance — maTpuIia MOTHOW MPOBOAMMOCTH
maximum annual demand — MakcuMalibHOE TOZ0BOE MOTPEOICHUE IEKTPOIHEPTUU
maximum annual peak load — romoBoit MakcUMyM Harpy3Ku
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maximum asymmetric short circuit current — MakCUMaabHOE 3HAYCHUE HECUMMETPUYHOTO Toka K3
maximum credible accident — MakcumanbHasi MPOEKTHAs aBapHsl
maximum demand — MakcUMyM Harpy3Ku

maximum voltage relay — pesie MaKCUMaJIbHOT'O HANPSHKEHUS

mean deviation — cpefiHee OTKJIOHEHHUE

mean square error — CpeIHeKBaJpaTU4Has OIHnOKa

mean time between failure — cpenHee BpeMst MEX1y TTOBPEKICHUSIMHU
mean value (of a periodic quantity) — cpennee 3Ha4YeHHE (IEPUOTNUSCKON BEIIUYNHBI)
measurement accuracy — TOYHOCTb U3MEPEHHUS

measuring relay — u3MepuTeIbHOE pere

measuring winding — u3mepuTenpHas 0OMOTKa

mechanical action — MexaHu4deckoe BO3/IeHCTBUE

mechanical durability — Mmexannueckasi yCTOHYMBOCTb

medium-voltage (W) ~ cpenHee HanpsoKeHHE

medium winding — 0OMOTKa CpeTHETO HAIPSKCHUS

megger — METOMMETP

memory — naMsTh

memory action (of a relay) — nelicTBHe pesne 1o maMsaTi

memory of relay — mamate pene

men on duty — IeXXypHBI epcoHan

menu — repevyeHb

mercury contact — cepeOpsSHbII KOHTAKT

mesh-current method — MeTo1 KOHTYPHBIX TOKOB

meshed network — 3amMkHyTas 11eMb

meshed system — cJ10’)KHO-3aMKHYTasl JIEKTPUUECKas CETh

metal-clad cable — 6porupoBaHHBIN KaOENTb

metal-clad installation — koMIUIEKTHOE pacHpeneNTUTeNFHOE YCTPOMCTBO
meter — U3MEpUTETbHBIA TPHOOP

metering — U3MepeHue

metering winding — u3mMepurenabHas 00MOTKa

method Least-squares — MeTO1 HANMEHBIIIUX KBAIPATOB
microprocessor-based devices — ycrpoiicTBa Ha 6a3e MUKpoOITpolieccopa
microprocessor-based protective relays — pene 3amuTsl Ha 6a3e MUKpoIpoleccopa
microwave link protection — 3amuTa, UCIIOJIb3YIOIIas CBS3b MO paguOKaHATy
microwave pilot protection system — cucreMa 3aIuThl ¢ paAHOCBSI3bIO
midposition — cpeHee MoJ0KEHHE

mimic diagram (wall diagram) — MHeMOHHYecKas cxema

minutes reserve — MUHYTHBIH pe3epB

mismatch — paccornacoBanue

misoperation — JIO)XKHOE JIEHCTBHE

missing operation — 0TKa3 3aIyuThI

mobile substation — nmepenBrkHAS TOICTAHIINAS

modem — MozeM

modulated wave — MOy TMPOBAaHHBIN CUTHAII
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modulating action — MmogynupyroIee BO3eHCTBHE

modulation — mogynsUs

module — moaynn

moment of inertia — MOMEHT UHEPLIUU

motor across-the-line — gBuraTens ¢ NpsMbIM ITyCKOM (OT CETH)
mounting — MOHTaX

movable contact — TOABMKHBII KOHTAKT

moving coil — moIBM>XHAs KaTyIlIKa

moving part of relay moBr>kHas 4acThb pene

moving part — HOJBM)KHAS YacTh

multi-circuit line — Heckonpko JIDII Ha 06mMX omopax
multi-ended line — MHOTOKOHIIEBas TUHUS

multifunctional automation system — MHOrO(YHKITHOHAIbHAS CHCTEMa aBTOMAaTUKU
multifunction relay — MHOTOQYHKITHOHATBHOE pejie

multilayer mounting — MHOTOCITOMHBIN MOHTaX

multilevel action — MHOTOCTyTIEHYAaTOE BO3/ICHCTBHE

multiple earth fault — MHOTOKpaTHOE 3aMBIKaHKE HA 3EMITIO
multiple shot reclosing — mHOrOKpaTHOE AIIB

multiplexer — MynbTHILIIEKCOP

multiplexing — pazaeneHue KaHalIOB, MyJIbTUIUIEKCUPOBAaHHE
multiposition relay — MHOrono3uuroHHoe peine

multisection coil — MHOTOCEKITMOHHAS KaTyIIIKa

multishot reclosing — mHOrOKpaTHOE ATIB

multistage amplifier — MHOTOKaCKaHBIN YCUITUTEIb
multi-terminal line — MHOrOKOHIIEBAS JINHUS

multiwinding transformer — MHOrooOMOTOYHBIN TpaHchopmaTop

N

name plate rating — macropTHbIE TaHHBIE

negative acknowledgement — nmoaTBepkIeHNE HEPABUILHOTO MTpHUEMa

negative bias — oTpuIaresbHOE CMEIICHUE

negative feedback amplifier — ycunurens ¢ orpuniarenbHON 00paTHOM CBSA3BIO
negative sequence component — COCTaBIISIIOIIAsi 0OPATHO MOCIET0BATETLHOCTH
negative sequence impedance — CONpOTHUBIICHHE OOPATHOM MOCIIEI0BATEILHOCTH
neighboring systems — coceTHUEe SHEPTOCUCTEMBI

net capacity — paboyasi MOLITHOCTb

net dependable capacity — MakcuMaabHast MOLITHOCTh arperara

network — ceTb

network capability — mpomyckHas CtocOOHOCTB CeTH

network losses — morepu B cetn

network splitting — pa3aenenue cetu

network with directly earthed neutral — ceth ¢ rimyxo3a3emMiIeHHON HEUTPaATbIO
network-reduction — 5KBUBaJIECHTUPOBAHUE

network with isolated neutral — ceTs ¢ n30MMpOBaHHON HEUTPAIIBIO
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neutral — HeWTpath

neutral current — TOK HyJI€BO MOCIEIOBATEILHOCTH

neutral current protection — TOKOBas 3aIIMTa HYJIEBOU IMOCIEIOBATEILHOCTH
neutral displacement protection — 3amuTa OT CMeIIeHUs HERTpaTn

neutral point — HyneBas Touka

neutral point connection — coeTMHEHUE HYJIEBOW TOYKH C 3eMIICH

nodal point — y3moBas Touka

node — y3en

noise filter — mpoTuBOMIOMEXOBBIN QUIBTP

noise — noMexa, Imym

noisefree — 6e3 momex

noise immTexty — moMeX0ycTOMYNBOCTh

noise level — ypoBeHb moMexu

noise limitation — orpaHYeHUE TOMEXHU

no-load current — TOK X0JIOCTOT0 X01a

no-load operation — paboTa Ha X0JI0CTOM X0y

no-load power — MOIITHOCTH XOJIOCTOTO X0/1a

no-load test — ucnpITaHUE HA XOJIOCTOM XOJY

no-load voltage — HampsKeHHE XOIOCTOTO X0Aa

nominal — HOMUHATBHBIN

nominal current — HOMUHAJIBHBIA TOK

nominal system voltage — HOMUHaTFHOE HANPSDKEHUE CHCTEMBI

nominal transformation ratio — HoMUHaIBHBIN KO3 PUITHEHT TpaHCHOPMAITIH
nominal value — HoMuHanbHAas BETUYHHA

nominal voltage — HOMUHATFHOE HAMPSKCHHE

non-attended substation — HeoOCTy)KMBaemasi TOICTaHIIHS

non-availability — HeroroBHOCTh

non-availability factor — ko punreHT HEroOTOBHOCTH

non-credible contingency event — HepacueTHOe aBapHiiHOE HapyIllIeHUE
non-linear distortion — HeTMHEWHOE UCKAXKEHUE

non-linearity — HETMHEHHOCTh

non-linear resistor — HETMHEWHOE COMPOTUBIICHNE

non-sinusoidal current — He CHHYCOMIaTLHBIN TOK

non-successful reclosing — neycnermaoe AIIB

non-symmetrical faults — HecuMMeTpUYHbIE KOPOTKUE 3aMBIKAHUS

non-Text protection — 3amuTa, UCIOIB3YIOIIAs ABAPUUHYIO HHPOPMALIUIO C OJHOM CTOPOHBI 3aIH-
[aeMOT0 00BEKTa

non phase segregated protection — 3amura 0e3 onpeaeeHus MOBPEKACHHON (asbl
non power system fault tripping — 10’kxHO€ OTKJIIOUEHHE O€3 TOBPEKICHHS B JHEPTOCUCTEME
non spinning reserve — HEBPAIIAIONIUICS pe3epB

normally closed break contact — HopMaaTbHO 3aMKHYTHIN Pa3MBIKAIOIIHN KOHTAKT
normal insecure working state — yTsKeIeHHBIN (YyTPOXKaeMbIi) PEKUM

normal operating condition (state) — HOpMaJIbHBII pexKUM

normal operation — HOpMaJIbHBIN PEKUM

143



normal rating — HOMUHAJILHBIN TapaMeTp

normal secure working state — HOpMaJIbHBIH HaICKHBIN PEKUM
normal voltage limits — HopMaJibHBIE TIPEEITbI HAPSKESHUS
nuclear accident — aBapus siiepHOTO peakTopa

null-detector — Hynb-opran

null-indicator — HyTb-MHAUKATOP

number of autoreclosing — uncio nukios AIIB

numerical code — nudpoBoit Ko

numerical relay — nudpoBoe perne

O

off-scale sweep (swing) — 3abpoc cTpenku npudopa

offset mho distance relay — HanpaBieHHOE pese CONPOTUBICHHS C XapaKTEPUCTHKON, HE MPOXOMIs-
el yepe3 Hayallo KOOpAUHAT

oil shook absorber — macsHBII aMmopTH3aTOP

shock absorber — amopTu3zarop

surge absorber — 3arpaguTenbHbIN QUIBTP, PA3PATHUK

vibration absorber — mornorurens

one-stage amplifier — oIHOKAaCKaIHBIN YCHIUTENb

on-line security assessment — OlleHKa Ha/IeXKHOCTH B PEAIbHOM BPEMEHHU
on-load access — noctym mox Harpy3koit (o0opynoBaHus)

on-load tap-changer — mepekitouaTens OTImaeK TpaHchopMaTopa 1Mo Harpy3Kou
on-off action — peneiftHOe perynnupoBaHue

open-delta connection — coeuHEeHNE B PpA30MKHYTHIN TPEYTOJIbHHUK
opening — pa3MbIKaHHUE, OTKJIIOUEHUE

opening mechanism — OTKIIOYAOIINUNA MEXaHU3M

opening time — BpeMsi OTKJIFOUEHUS

open-loop control — ynpasieHue B pa3oMKHYTOM KOHTYpE
open-type accumulator — OTKPBITBIA aKKYMYJIISTOP

operate — IeliCTBOBATh

operating amplifier — oneparmoOHHBINA YCHUITUTEIb

operating availability — onmepaTiBHas TOTOBHOCTh

operating cost — dKCIUTyaTaIl[MOHHBIC 3aTPAThI

operating criteria — ornepaTUBHBIC TTpaBUIa

operating current — OTIepaTUBHBII TOK

operating frequency band — 1onmycTUMBII TUATIa30H YACTOTHI
operating impedance — pabouunii UMIIeIaHC

operating instruction — onepaTuBHas KOMaHaa

operating lag (of a relay) — 3ageprkka pesne mpu cpadaThIBaHUU
operating limit — onepaTUBHBIN TIpees

operating margin — cymMMa ONepaTUBHOIO U aBapUHHOTO pPe3epBOB
operating range — pabo4uii Auamna3zoH

operating reserve — orepaTUBHbIA pe3epB

operating rules — mpaBuIa SKCIUTyaTallul
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operating time of protection — Bpems JEHCTBUS 3aIUTHI

operating time accuracy —TOYHOCTb BPEMEHU JCHCTBHS

operating voltage — pabouee HanpspKeHUE

operating winding — paboudast oOMOTKa

operational amplifier — onepanOHHBIN YCHIUTENh

operational authority — oneparuBHoOe BeeTe

operational information transmission — nepeada ornepaTuBHON HH(OpMAIUN
operational intertripping — orepaTuBHOE (aBapHitHOE) TEICOTKITIOYCHUE
operating planning — onepaTUBHOE TUIAHUPOBAHKE

operating reserve restoration — BOCCTAaHOBJIEHUE ONIEPATHBHOT'O pe3epBa
operating switching — oniepaTuBHbIC IEPEKITIOYCHUS

operation at risk — yTspKeJIeHHbIH peskuM (KpUTepHid n-1 y1oBIeTBOPSAETCS BO BCEX TOUKAX )
operating under fault conditions — paboTa B aBapuitHOM pexuMe
operating current — oriepaTUBHBINA TOK

operating direction — HarpaBJeHUE ACHCTBUSA

optical fiber cable — BonmokoHHO-ONTHYECKNI KabeIb

optical link protection — 3ammTa ¢ BOJJOKOHHO-ONTHYECKOMN CBSA3BIO
optical sensor — ONTUYECKHUI TaTIUK

option — BEIOOD

optooupler — ontudeckas pa3Bs3ka(ais HUPPOBBIX U TUCKPETHBIX CUTHAJIOB)
oscillations — konebanwust (KauaHus)

oscillation stability — konebarenpHas yCTOMUHUBOCTD

oscillatory instability — konebaTenpHas HEYCTOWYUBOCTh

oscillogram — ocummorpamma

oscillograph — ocrimmtorpad

outage — BBIXOJI U3 CTPOSI, aBapuiiHOE HapyLICHHE

outage cost — CTOMMOCTb aBapHiHOTO yiiepOa

outage duration — ATUTETLHOCTh ABAPUIHOTO OTKITIOUCHHS

outage rate — yaeabHas IOBPEXKIaEMOCTD

outdoor apparatus — anmapaTypa Al Hapy>XHOH YCTaHOBKH

outdoor switch-gear — OTKpBITOE pacipeIeTUTENHHOE YCTPOUCTBO
out-of-operation — 6e31€HCTBYIOIIIHIT

out-of-order — HeHCTIPaBHBIHA

out of service — BhIBEZICHO U3 PAOOTHI

out-of-step protection — 3ammTa OT aCHHXPOHHOTO X012

out-of-tune — paccTpoeHHBIH

out of synchronism — BHe CHHXpOHH3Ma

output — BBIXOJ, BEIBOJ (u3 pene)

output amplifier — BBIXOJHON YCHIIUTEIH

output circuit — BEIXOHAs 1€

output current — BBIXOJJHOM TOK

output relays module — 6510k BBIXOHBIX pefie

output stage — BBIXOJJHOM KacKaJl

output terminal — BEIXOHOU 32:KUM
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output value — BeIX0O1Has BETMYUHA

output winding — BbIX0/1Hasi OOMOTKa

overcurrent protection — MakcuMaibHas TokoBas 3ammuTa (MT3)
overcurrent relay — pesie MaKCUMaJIbHOTO TOKa

overcurrent time-lag relay — TokoBast 3amuTa ¢ 3aBUCIMOI XapaKTepPUCTUKOM
over-excitation — mepeBo30yKaeHne

over-excitation limiter — orpaHUYUTENH TEPEBO30YKICHUS

over-fluxing in power transformers — mepeBo30yaeHNE CUIOBBIX TPAHCHOPMATOPOB
overhaul — KanmuTaTbHBIA PEMOHT

overhead line — Bo3yIIHas JIUHUSA

overload — neperpyska

overload capability — meperpy3ounasi cocoOHOCTb

overload operation — pexxuM neperpys3Ku

overload protection — 3amuTa oT neperpy3Ku

overload relay — pene 3anuThl OT IEperpy3Ku

overall fault clearance time — mosiHOE BpeMsl yCTpaHEHHSI TTOBPEKICHUS
overreach — pacmpenue 06JacTy ASHCTBUS 3aIUTHI

overshoot — nepeperynupoBanue

overspeed protection device — 3ammTa OT pa3roHa TypOUHBI

overvoltage — nepeHanpsHKeHUe

overvoltage protection — 3amuTa OT MOBBIIICHUS HAMTPSHKCHUS
overvoltage relay — peie mOBBITIICHUST HATIPSKEHUS

P

packet switch — makeTHBI BBIKITIOUATETH

pairing — mapHasi CKpyTKa

pair twisting — mapHasi CKpyTKa

parallel access — mapayuienbHBIN 1OCTYII

parallel connection — nmapasuienbHOE COeIUHEHHE

paralleling — BKIroUeHHE Ha MapajuICIbHYIO padoTy

parallel operation — mapasiensHas pabota

partial shutdown — yacTuuHOE morareHnue YHEProCUCTEMBI

passing contact — MpOCKaIb3bIBAIOIINI KOHTAKT

p-action — IpOMOPIOHATIFHOE BO3/ICHCTBHE

peak demand — MmakcUMyM Harpy3ku

percentage differential protection — nuddepennmanpHas 3amuTa ¢ IPOLEHTHHIM TOPMOKEHHEM
periodic component — mepUOANYECKAast COCTABISIOIAS

permanent action — MOCTOSIHHOE BO3/ICHCTBHE

permanent fault — ycroliunBoe moBpeXxIeHHE

permissible error — momycTuMas morpenrHoCTh

permissive intertripping — nepeaada OTKIIOYAIOIIETO CUTHAIA OT 3aI[UThI POTHUBOIOJIOKHOTO KOH-
na BJI

permissive overreach protection — 3amura ¢ 30HOM, PaCIIMPEHHON pa3pelIaoIuM CUTHATIOM
permissive protection — 3amuTa ¢ pa3perariiuM CUTHAIOM
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permissive underreach protection — 3amuTa ¢ COKpaeHHON 30HOW U pa3penialoniiM CUTHAIOM
persistent fault — ycTolfunBoe nmoBpexaeHue

Petersen coil — karymika Ilerepcena

phantom circuit — ¢paHTOMHAs LIeNb

phase — ¢aza

phase angle regulator — perymnstop da3zbr

phase coincidence — coBmaienue o ¢ase

phase comparison protection — 3amura co cpaBHeHHEM ¢a3
phase-fault protection — 3anuTa ot Mexaydazasix K3

phase segregated protection — 3amuTa ¢ BBIOOpOM MOBPEKACHHOM (ha3bl
phase to earth fault — K3 na 3emito

phase to earth voltage — ¢pa3Hoe HanpskeHue

phase to phase fault — mexnydaznoe K3

phase to phase voltage — mexnydaznoe HanpsHKEeHHE

phase current — Tox (a3l

phase displacement — (ha3zoBoe cMmemieHne

phase-earth coupling — ogqHOda3HasT HHAYKTHBHOCTH

phase lag — 3anma3apiBanue o dase

phase opposition — npoTuBodasza

phase segregated differential current protection — nodasHnast nuddepeHranbHas TOKOBas 3aIIuTa
phase sequence — mocie0BaTeIbHOCTD (a3

phase indicator — yka3artens yepenoBanus (a3

phase reversal — u3ameHeHue nopsiika uepeaoBanus has

phase test — mpoBepka nopsiika uepeoBanus ¢as

phase shifter — da3oBparmarens

phase-shifting network — dazocaBuratomas cxema

phase-to-ground, fault — 3ambikanue Ga3pl HA 3EMITIO

phase unbalance protection — 3amura oT HecuMMeTpuH (a3

phase vector — BekTop ¢a3bl

phase voltage of a winding — ¢a3Hoe HanpspkeHue 0OMOTKH

phasor — BekTop

photoeffect — pororddexr

pick-up, pickup, pick up Text — matTunk

picture quality — kauecTBO H300paXKeHUS

PI equivalent — sxBuBanenTHas cxema I[1 — 3amemenus JIDI1

pilot protection — 3ammTa ¢ COeAMHUTEILHBIMH TPOBOAAMH

pilot wire — KOHTpoJIbHAs KU (TIPOBOJ)

planned outage — BEIBOJI 3aIIUTHI U3 PAOOTHI JIs TNIAHOBOM MPOBEPKHU
planned outage duration — JJIMTETHEHOCTH BBIBOAA 3AIUTHI JIsl TUTAHOBOW MTPOBEPKHU
plant motor — 37eKTpoABUTaTENH COOCTBEHHBIX HYK]T

plate of accumulator — muracTuHa akKymyssiTopa

plot — rpaduk

plotter — rpadonocrpounTtenn

plug — mrrencens, BUIKa
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plug-and-jack — mrencensHOE COeTMHEHHE

plug-and-jack socket connection — mrencenbHOe COSTUHEHHE

plug-in Text — cMeHHBI# 010K

pneumatically operated switch — BeIKITFOUATEINb C THEBMATHYECKUM NIPHUBOIOM
pointer — cTpenka, yka3aTelb

pointer-stop — OrpaHUYUTETh X0a CTPEITKH

point of connection — ToYka MPUCOEAUHEHUS

point-to-point wiring — HAB€CHOH MOHTaX

polar coordinates — moJisipHBIE KOOPIUHATHI

polarity — monsipHOCTB

polarity indicator — mpubop Ass onpeaesieHus MONIPHOCTH

polarity reversal — u3amMeHeHue MOJAPHOCTH

polarity test — mpoBepka MOJIAPHOCTH

polarized relay — monsipu3zoBanHOE pere

portable instrument — mepeHOCHOM MPUOOP

portable test equipment — mepeHOCHOE UCIIBLITATEIIBHOE YCTPOHCTBO

position indicator — curHaIM3aKsl MOI0KESHHS

positive acknowledgement — moaTBepxaeHIE IpUeMa

positive feedback — nonoxwurensHas oOpatHas cBs3b

positive sequence — psiMasi IMOCJIeI0BATEILHOCTh BEKTOPOB

positive sequence component — COCTaBIISIOIIAs TPSIMOU MTOCTIEA0BATEIHLHOCTH
positive sequence co-ordinate — cocTaBstOIIAs MPSMOMN MTOCIIEI0BATEILHOCTH
positive sequence impedance — MOJHOE CONMPOTUBIICHUE TPSIMOM MOCTIEA0BATEILHOCTH
positive voltage — MOTOXKUTEIBHOE HAIPSKEHUE

post-emergency conditions —TtoceaBapHHBIA PEXKUM

post-fault conditions — mocieaBapuitHBIA peKUM

post-fault analysis — mocieaBapuiiHbIi aHATU3

potential — moTeHIMan

potential difference — pa3HocTs MOTEHIIMANOB

pOWer — MOIIHOCTb, SHEPTUs

power amplifier — yCUIUTENh MOITHOCTH

power carrier protection — 3amura co cBs3bio 1mo JIDI

power charge controller — KOHTpoOJUIEp ypaBIIeHHs] MOIITHOCTHIO

power factor — ko3 puIMEHT MOIITHOCTH

power flow — MOTOK MOIITHOCTH

power-frequency characteristic — xapakTepuCTHKa MOIIIHOCTh-4acTOTa
power-frequency control — ympaBiieHHe 4acTOTON U aKTUBHOUW MOIITHOCTBIO
power-handling ability — cmocoGHOCTb BBIAEP>KUBATH MOBBIIICHHYIO MOIIIHOCTb
power input — MOABOAMMAsT MOIITHOCTb

power island — BeII€NIEHHE YAaCTH YHEPTOCUCTEMBI

power limitation — orpaHUYeHHE MOIITHOCTH

power line — TMHKS >7IeKTpoNIepeTaun

power line carrier blocking — 61okupoBka mo BU kanamy BJI

power output — reHeprpyemasi MOIIHOCTh
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power pool — o0beIMHEHEe YHEPTOCUCTEM

power relay — pene MomHOCTH

power station — 3JIEKTPOCTaHIUS

power supply module — 6110k TuTanus

power system — SHeprocucreMa

power stabilizer — cTaOuIM3aTOP SHEPTOCUCTEMBI

power abnormality — aHOpMaIbHBIN PEKUM IHEPTOCUCTEMBI
power system fault — moBpexieHre B SHEPrOCUCTEME

power system restoration— BOCCTAaHOBIIEHUE SHEPTOCHCTEMBI
power system security — HaJIeXKHOCTb YHEPTOCHCTEMBI IIPU aBApUIHBIX HAPYIICHHIX
power system separation — JieJIeHHE YHEPTOCUCTEMBI

power swing blocking — 6;10kupoBKa NpU KauaHUIX

power Text — 010k mUTaHUS

pre-amplifier — nmpeaBapuUTENHHBIN YCUITUTEIb

prearoing time — BpeMs IIJIaBJICHUS

precision ammeter — MPeNU3UOHHBIA aMIIEpMETP

press-button switch — KHOTIOYHBIN MEpeKITFOYATENb

pressure monitoring device — pese KOHTPOJIS 1aBICHUS
pressure pickup — naT4uuk naBneHUs

pressure transducer — TaTYMK AaBICHUS

primary — IepBUYHBIHA

primary circuit — mepBUYHas 1eTb

primary control — mepBUYHOE PETYIHUPOBAHHE

primary protection — OCHOBHasI 3aIllUTa

primary relay — nepBu9dHOE perne

primary reserves — IepBUYHBIN pe3epB

primary response — epBUYHAs pEaKIys arperara

primary testing — mpoBepKa 3aIuThl IEPBUYHBIM TOKOM
primary winding — nepBuyHast 0OMOTKa

principal axis — riaBHas OCh

probability — BeposiTHOCTh

probability characteristics — BeposITHOCTHBIE XapaKTEPUCTHKN
probability distribution of failure — BeposiTHOCTH pactipeieieHs] HEUCITPABHOCTH
probabilistic methods — BepoATHOCTHBIE METOTBI
probabilistic security assessment — BepOsSTHOCTHAsI OILICHKA HAIeKHOCTH
program control — mporpaMMHoe yIipaBiieHHE

programmable controller — mporpaMmupyembiii KOHTPOJIIEP
programmable logic — mporpammupyemast JIoruka
programme band — 3a7aHue 30HBI pETyJIUPOBAHUS
programmed control — ynmpaBieHue 1o nmporpaMmme
programming switch — mporpamMmupyromuii nepexIrovaTeb
program of routine maintenance — rpadguk MepuoANIECKUX MPOBEPOK
proportional action — mpoNOPIMOHANBHOE PETYIUPOBAHNE
proportional controller — mponopIMOHaTBHBIN PEryISITOP
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proportional integral controller — mponopIOHATEHO-UHTETPATBLHBIN PETYIATOP
protected line — 3ammmniaemas JIDII

protected zone — 3amuiaemasi 30Ha

protection against loss of excitation — 3amura oT norepu Bo30YKICHUS
protection against loss of synchronism — 3amura ot norepu CHHXpOHH3Ma
protection against of short circuits between turns — 3ammTa OT BUTKOBBIX 3aMbIKaHH I
protection against of underexoitation — 3anuTa oT HeTOBO30YKICHUS
protection apparatus — anmaparypa 3aIuThl

protection assembly — KOMIUIEKT 3aIIATHI

protection by phase comparison — 3ammTa, cpaBHUBaromas (a3l TOKOB IO KOHIIAM 3alIHIIAEMOM
30HBI

protection device — pee 3alHUThI

protection relay — pee 3amuThI

protection system — cucTemMa 3amuThl

protection using telecommunication — 3anuTa ¢ HCIOAL30BAaHUEM TEJICKaHAIA
protection winding — oomoTka TT aJis 3ammTsI

protection with stage (step) acceleration — 3amuTa ¢ yCKOPEHHEM 30HBI, UIMEIOIICH BBIIECPIKKY Bpe-
MEHU

protective action — 3alIUTHOE JICHCTBHE

protective relay — perne 3ammThbI

pulsating current — myIbCUPYIOLIHIA TOK

pulsating voltage — mynbcupytoiiee HarpsHKEHNE

pulse action — UMITYTbCHOE BO3/ICHCTBHE

pulse-code modulation — koTOUMITYJIbCHAST MOTYJISIITUS

pulse-code edge — bpoHT mMIyIBCa

pulse-generator — TeHEpPaTOpP UMITYJIHCOB

pulse-generator regulation — UMIyIbCHOE pPETyIHUpPOBaHHE

pulse interference — ummynbCcHas ToMexa

pulse relay — ummynbcHoe pene

pulse sequence — ocIe10BaTEIBHOCTD UMITYJIBCOB

pulse train — cepust UMITYJIHCOB

pumped storage power plant — TADC

pumped storage station — 'TADC

pump-storage generating set — arperat ' ADC

pump-storage turbine — Hacoc-TypOuHa

push-button control group — KHOOYHas1 CTaHIUS

push-pull amplifier — qByXTaKkTHBII ycUIUTEH

puzzle out — pazo0Opatb

Q

quadrature-axis subtransient reactance — CBEpXIIEpEX0IHOE PEAKTUBHOE COMPOTHUBJICHUE IO TOIe-
peuYHOM ocu

quadruple conductor — ueTsIipe npoBoaa Ha a3y

quantitative reliability analysis — KonMuecTBeHHBIN aHATN3 HAIC)KHOCTH
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quenched spark — uckpa nmpu pa3MbIKaHUH

quick break switch — pa3peauHuTENB, CIOCOOHBIN OTKIIIOYATh TOK XOJOCTOTO X0Ja TpaHc(hopmaTo-
pa v JIMHUHU

quick-operating circuit breaker — ObICTPOICHCTBYIONINI ABTOMATUYECKHI BBIKITIOUATEIh

quick operation — GpIcTpOE ACHCTBHE

R

rack — croiika (c pene)

radial network — paguanpHas ceTh

radial operation — paboTa B pauaJibHOM peKUME

radiated electromagnetic field test — mpoBepka MoMex0yCTOHYUBOCTH MHUKPOIPOIIECCOPHBIX 3ALIUT
IPU €AMHUYHBIX UMITYJIbCaX MEPEXOAHBIX MPOIECCOB B HAHOCEKYHTHOM JIMAIa30He
radio link protection — 3amura ¢ paxnokaHaaoMm

random access memory — MaMsaTh ¢ IPOU3BOJIbHBIM JOCTYIIOM

random paralleling — BkmtoueHne 6€3 KOHTPOJISI CHHXPOHH3MA

random synchronizing — BkItoueHne 6€3 KOHTPOJISI CHHXPOHHU3MA
range of accuracy — quana3oH TOYHOU pabOThI

range of adjustment — 1uana3oH ycTaBOK, MPEIEIIbl PETyIUPOBAHHS
range of regulation — 30Ha perynaupoBaHus

range of scale muana3zoH mIKabI

rate action — BO3€CTBHE 1O MPOU3BOTHOMN

rate corrective action — KOPpPEKIHs IO CKOPOCTH

rated burden — HOMHHaIIbHASI HATpYy3Ka

rated, capacity — HOMHUHaJIbHAsI Harpy3Ka

rated current of a contact — HOMUHANBHBIN TOK KOHTaKTa

rated impedance of secondary circuit — HOMUHaNIBbHas! Harpy3ka BTOPUYHON 1enH (110 JOIyCTUMOMN
MIOTPEIIHOCTH)

rated thermal current — HOMHUHAJIBHBIN TOK IO TEPMUUYECKON CTOHKOCTH
rate of pulse rise — kpyTu3Ha GpoHTa UMITYIIbCA

ratio — ko3¢ ¢unueHT Tpanchopmaruu

ratio meter — JJOTOMeTp

reach of protection — 30Ha qeHCTBUSI 3aITUTHI

reactance — peakTaHC

reactance relay — peaktaHcHOE pene

reactive — peaKTUBHBIN

reactive power — peakTUBHAas MOLTHOCTb

read only memory — HOCTOSIHHOE 3alIOMHHAIOLIEE YCTPOICTBO

real time — peanpHOE BpeMs

rear access — JOCTYII C 3aJIHeH CTOPOHBI (TTAaHEIIN )

receiver — MpUEMHUK

receiving channel — mpuemMHBINi KaHAT

receiving level — ypoBens nmpuema

reclaim time — Bpemst rotoBHOCTH AIIB

recovery — BOCCTaHOBJICHHE
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recorder strip chart — JIGHTOUHBIN perUCTPUPYIOUTUN TPHOOP
recording ammeter — perucTpUpyIOLINA aMIIepMeTp
recording channel — kanan 3anucu

recording instrument — perucTpupyomuii Ipudop
recovery time — BpeMsi BOCCTAaHOBIICHUS

recovery voltage — BOCCTaHABJIMBAIOIIEECS HAPSIKCHHE
rectification — BBITIpSIMIICHHE

rectifier — BBIPSAMHUTEID

rectifier of accumulator — BeImpsAMHATENb IS (3aPSIAKK) aKKYMYIIsITOpa
rectifying action — BeIIIpSIMIICHHE

reduced measuring error — OTHOCUTENbHAs! TOTPEITHOCTh U3MEPEHUS
reduced voltage — moHMKEHHOE HAIPSDKEHHE
redundancy — u30BITOYHOCTH

reed relay — pese ¢ repkoHOM

reference grid — koopiMHaTHAs ceTKa

reference instrument — STaTOHHBINA TPHOOP

reference value — oTHOcHUTEbHAS BEIMYUHA

reference voltage — onmopHoe HanpsHKEHUE

reflected wave — oTpakeHHas BOJIHA

refusal — oTkas

register — peructp

regulating point — TOUKa peryjaupoBaHUs

regulation — perynupoBaHue

regulation instruction — KoMaHa peryJIUPOBAHUS
regulation level — ypoBeHb peryupoBaHus

regulator performance — Ka4ecTBO peryaupoBaHus
relays assembly — koMIuIeKT pene

relative error — OTHOCUTENbHAS TOTPEITHOCTh

relay — pene

relay action — cpabarbiBaHHe pene

relay amplifier — peneiiHbIil ycunmuTe b

relay based system — cucremMa oCHOBaHHasl Ha pelie
relay box — peneitabiii mkad

relay amplifier — peneliHbIil ycunmuTe b

relay cabinet — penelinsblii mkadg

relay characteristic angle — yroia MakcuManbHOM YyBCTBUTEIILHOCTH pelie
relay coil — karymika pene

relay cubicle — kommiekT pene

relay element — peneliHbBIN 2IIEMEHT

relay for alarm — curnanpHOE perne

relay protection — peneiiHas 3amura

relay set — peneiHbIN KOMIUICKT

relay test — ucrnipITanue pene

relay winding — oOMoTKa perne
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relays accommodation — pa3menienue pesne (Ha maHem)

release — pacuenuTenb

release lag — 3amenneHue oTmycKaHus

reliability — Haze>KHOCTB 3aIIMTHI HA HeCpadaThIBaHHUE

reliability assessment — orieHKa HaJeKHOCTH

reliability evaluation techniques — TeXHIKa OIEHKH HAJICKHOCTH
reliability of supply — HageXHOCTD MUTaHUS

reliability index — mokasarens HaJaEKHOCTH

remanence — OCTaTOYHOE HaMarHUYMBaHUE

remedial action — KOppeKTUpyloIIee BO3ACHCTBHE

remedial actions schemes — npoTuBoaBapuiiHas aBTOMaTHKa

remote back-up — ynaneHHoe pe3epBUpOBaHUe

remote back-up control — TeneynpapneHue

remote indication — TeJIeCUTHAIN3ALIHS

remote reading and setting — yajieHHOE CYMTHIBAHUE M HACTPOIMKA YCTaBOK
remote setting — HACTPOMKa YCTaBKU C YAAJIGHHOTO TepMUHAja

remote supervision — TeIEKOHTPOIb

repair — peMOHT

reserve — pe3eps

report of acceptance — akT IpUEMKHU

reset — BO3Bpart

reset push-button - kHoOIKa Bo3BpaTa

reset time — BpeMs BO3BpaTa

resetting value — mapameTp Bo3BpaTa

residual capacitive voltage — ocTaTouHOE EMKOCTHOE HaNPsHKCHUE
residual compensation factor — ko3 PUITMEHT, YIUTHIBAIOMNWA HEOIMHAKOBOCTH COTMPOTUBIICHUIN
HYJIEBOU U NIPSIMOU ITocieoBaTenbHocTeil BJI

residual current — ocTaTOYHBINA TOK (BEKTOpHAs CyMMa TOKOB TpeX (ha3)
residual magnetization — 0cTaTOYHOE HAMATHUYHBAHHE

residual voltage — HanpspKeHUE HYIEBOW MOCIEA0BATEILHOCTH
resistance — akTUBHOE COTIPOTHUBIICHUE

resistance fault — kopoTkoe 3amMbIKaHUE Yepe3 aKTUBHOE CONTPOTUBIICHHE
resistance relay — pesie akTHBHOTO COTIPOTUBIICHUS

resistivity — yAeJIbHOE CONTPOTUBIICHHE

resolving power — pa3pemiaromnias CrtocCOOHOCTb

resonance — pe30HaHC

resonance filter — pe3oHaHCHBINA QUIBTP

resonance point — TOYka pe3oHaHca

resonante earthed (neutral) system — pe3oHaHCHO-3a3eMJICHHAs HEUTPaJIb CUCTEMBI
response — OTBETHBIN CUTHAI

response level — mopor cpaGaTeIBaHUS response

time — BpeMsl peakiuu

restoration — BOCCTaHOBJICHUE

restorative control — BOCCTaHOBUTENBLHOE YIIPaBICHHUE
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restore — BOCCTaHaBJIMBATh
restraining coil — TopMo3Has KaTyIka
restricted earth fault protection of transformer — nuddepennmansHas TokoBas 3aTa Tpanchopma-
TOpa, BKIIFOUEHHAs Ha TOK HEUTpanu u (ha3Hble TOKH MEPBUIHON OOMOTKH
restriction — orpaHu4YeHHE
retardation time — Bpems BO3Bpara
returning percentage — ko3 puImeHT Bo3Bpara
returning value — 3HaYeHUE BO3BpaTa
return to initial position — Bo3Bpar (pene)
reverse-current relay — pesie oOpaTHOroO TOKa
reverse-power relay — pesie oOpaTHOM MOIITHOCTH
reward — Harpaaa
rheostat slider — nBuxok peocrara
rigid wiring — >KeCTKHII MOHTaX
ring connection — KOJIbIIEBas cCXxema
ring mains — KOJIbIIEBasi CETh
ring network — KonbIeBas ceTh
ring operation—KoJIbLIEBOH PeKUM paboThI
ripple factor — npoueHT nynbcaryn
ripple voltage — HanpspKeHHE MyIbCALUU
rise infrequency — MOBBILIICHHE YaCTOTHI
risk mitigation — cMAr4eHue prcKa
risk of failure — omacHOCTh BOSHHKHOBEHUSI HEUCTIPABHOCTH
Rogowski coil — karymka Porosckoro
root-mean-square deviation — cpeJHEKBaApaTUIHOE OTKJIOHCHHE
root-mean-square value — cpeHeKBapaTUYHAas BEINYHHA
rotary acceleration — yrjaoBoe ycKopeHHe
rotor earth fault protection — 3amuTa poTopa OT 3aMbIKAaHHH Ha 3EMJTIO
rotor earth fault to frame — 3ampIkaHre OOMOTKH pOTOpa HAa KOPITYC
rotor winding — oOMOTKa poTopa
rough reading scale — mkana rpyooro orcuera
round-the-clock service — KpyriocyTo4Hoe 00CITyKUBaHHE
running-down — BeIOeT
rupture — npooou
S
safety — 6ezomacHOCTh
safety alarm — npenynpenuTenbHas CUTHATU3AIHS
sample — BIOOpKa
sampling cycle — K 3aMepoB
saturable reactor — HachITIIAIONTUICS PEAKTOP
saturable transformer — HacwImaromuiics TpanchopmaTop
saturation — HacChIIIEHUE
saturation area— y4acTOK HAaCBIILICHHS
saturation region — 00JacTh HAaCHIIIEHUS
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scale — mkana

scanning frequency — 4acToTa CKaHUPOBAHUS

scheduled outage — mIaHOBBIN BBIBOJ U3 PAOOTHI

schematic diagram — cTpykTypHas cxema

scheme of acceleration — cxema yckopeHHs

screen — 9KpaH

screening — SKpaHUPOBAHUE

screening action — SKpaHUpPYIOIIIee IeHCTBUE

screw connection — BHHTOBOE COSAMHEHHUE MMPOBOIOB

sealed accumulator — repMeTHYHBINA aKKYMYJISTOP

secondary — BTOpHUHBIN

secondary circuit — BropuyHas 1erb

secondary control — BropuyHOe ynpasieHue

secondary leads — BTopu4HbBIC 325KUMBI

secondary relay — BTopuuHoe pese

secondary testing — mpoBepKa 3aluThl BTOPUYHBIM TOKOM M HAIIPSHKCHHEM
secondary voltage — BTOpu4HO€E HaNpsHKEHNUE

secondary winding — BTopuyHast 00OMOTKa

security — HaJIeXKHOCTh Ha HecpabaThIBaHUE, 6€30MaCHOCTh
security assessment — OI[eHKa HaJeKHOCTH

security of supply — HaJIe:KHOCTh YHEPTOCHAOKEHUS

selection — BEIOOD

selective protection — cenlekTuBHas (M30MpaTeIbHas) 3alUTa
selective protection time interval — CTyreHb CEIEKTUBHOCTH
selectivity — CEIEeKTUBHOCTh

self-adjusting control — camoHacTpanBaromascs CucCTeMa yrpaBicHUs
self-balanced — camoypaBHOBeIIMBaIOLITHIICS

self-checking function — pyHKIUS caMOTECTUPOBAHHUS
self-contained supply — aBTOHOMHOE TUTaHUE

self-control — nmpsiMoe ympaBieHue

self-diagnostic — camoarHocTuka

self-excitation — caMoBO30YyXIeHHE

self-extinguishing fault — camoyctpansromnieecs moBpexaeHue (MOBPEkKIECHNE, KOTOPOE YCTPaHSIET-
cs1 camo 10 cebe 6e3 OTKITI0UYEHUST 00bEKTa)

self-holding contact — camoyepKUBAIOIIUIICS KOHTAKT
self-inductance — camonHyKIUS

self-induction — camouHAyKIIHS

self-latching action — MmexaHnueckasi caMoOJIOKUPOBKa (perie)
self-locking action — a;ekTpuyeckas I MarHUTHAsE CaMOOJIOKMPOBKa (perie)
self-locking contact — camoyep>KMBAIOIIUICS KOHTAKT
self-monitoring — caMOKOHTPOJIb (MUKPOTIPOIIECCOPHBIX 3aIITUT)
self-oscillation — camopackaunBaHue

self-regulation — camoperynupoBaHue

self-supervision — CaMOKOHTPOJIb (MUKPOIIPOIIECCOPHBIX 3AIIIHT)
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self-synchronization — caMmoCHHXpOHU3AIIUS
self-synchronizing — caMOCHHX pOHH3AIHS

self-test function — pyHKIIMS camoTeCTHPOBAHUS
semiautomatic system — royryaBToMaTu4eckas cucreMa
semiconductor — HOTYIPOBOIHUK

semigraphical method — rpado-ananmuTrueckuii METOT
senior shift engineer — crapmuii qucneT4ep B CMEHE
sensitivity — 9yBCTBUTEIHBHOCTD

sensitivity of a directional element — 4yBCTBUTEIPHOCTH HAMPABICHHOTO AJIEMEHTA
separated windings — pa3ienbHbIe OOMOTKH

separate network — 060oco0OieHHas CeTh

separation filter — paznenuTenbHbINA GUIBTP

sequence control — mocnegoBaTeaIbHOE YIIPaBICHHUE
sequence of event recording — 3amuch MOCIEI0BATEILHOCTH COOBITHI
serial access — mocaea0BaTeNbHBINA JOCTYIT

serial communication — mociie0BaTeNbHBIN HHTEPDEIC
series capacity — mpoAoJbHass eMKOCTHAs! KOMITCHCAIIUS
series compensation — ocjae10BaTeNbHAs (EMKOCTHAS) KOMITEHCAITHUS
series connection — MOCIEIOBATEIBHOE COSTMHEHIE

set — Habop

set-point adjuster — 3a7aTYNK yCTaBKU

setting current — TOK yCTaBKH

set knob — nepekirouarens 11t peryJIupoBKHA YCTaBOK
set up of actual value — yctaHoBKka peryaupyemMon yCTaBKH
set value — yctaBka

setting accuracy — TOYHOCTb YCTaBKH

severity — TSUKECTh aBapUItHOTO HapyIICHUs (aBapHH)
shield — sxpan

shielding case — sxkpaHUPYIOLTHIT KOKYX

shift engineer — mucneryep B cMeHe

oil shook absorber — macsHBIIT aMmOpTH3aTOP

shock absorber — amopTHu3zarop

surge absorber — 3arpaguTenbHbIN QUIBTP, PA3PATHUK
vibration absorber — moryio0TUTENH

shock current — ynapHsbIii TOK

shop instructions — 3aBojickre HHCTPYKLIUU

shortage — HeEXBaTKa MOIIHOCTH (YHEPTHH )

short circuit — kopotkoe 3ambikanue (K3)

short circuit between phases — K3 mexaydaznoe

short circuit characteristic — xapaktepuctuka K3

short circuit current — Tox K3

short circuit calculations — pacueTs TokoB K3

short circuit earth current — Tok K3 Ha 3emiro

short circuit power — momHoCTh K3
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short circuit protection — 3ammTa OT KOPOTKUX 3aMbIKaHUN

short circuit through an arc — K3 uepe3 ayry

short circuit to earth — K3 Ha 3emutto

shunting — nryHTHpOBaHUE

signal alarm — aBapuifHbIi cUTHAT

signal conditioning subsystem — mojcucrema oOpabOTKH CUTHAJIOB
signal level — ypoBensb curnana

signal to-noise ratio — OTHOIIIEHWE CUTHAJI/TTIOMEXa

signal transmission time — BpeMs repeay CUrHajia

silent arc — ycroitunBas ayra

simplex channel — cummIeKCHBIN KaHAa

simulation test — ucnpITaHUE HA MOJIENN

simulator — Mmoaenupyroliee ycTpoicTBo, TpeHAXEP

simulator acting autoreclosing — MogenupoBaHre Ha TpeHaXXepe
nericteust AIIB

single-acting autoreclosing — oqHokpaTHOEe AIIB

single-channel — ogHOKaHATBHKIA

single-circuit line — onnonenHas JIOTII

single conductor — o1uH MPOBOA

single-element relay — pene ogHO3I€MEHTHOE

single line to ground fault — ognodaznoe K3

single-phase autoreclosing — omnodazHoe AIIB (OAIIB)

single-phase coupling — HHIYKTUBHOCTH (haza-3eMiIst

single-phase reclosing equipment — o6opynoBanue ogaodaznoro AIIB
single-phase short circuit — omHodaznoe K3

single phase transformer — ognodazHbIl TpaHchopmaTop

single fault phase tripping — oTKJIOUEHHE OJTHOW OBPEKICHHOM (ha3bl
single-pole switch — 0THONIOIOCHBIH BBIKITIOYATEIH

single-short reclosing — omHokpaTHOe AIIB

single-stage amplifier — OAHOKOHTYPHBIN YCHIINTEIND
single-three-phase reclosing — komOouHUpOBaHHOE (01HO-Tpex(daznoe) AIIB
single-turn current transformer — 0THOBUTKOBBII TpaHC(HOpPMATOP TOKA
single fault phase tripping — oTKII0OU€HHE OTHON MTOBPEXKACHHON (ha3bl TMHUU
slave-relay — pene-moBTOpUTENH

slip — ckosbxeHue

slip frequency — yacToTa CKOJIBXKEHUS

slow-operating relay — meieHHO I iCTBYIOIIIEE pEie

slow-release relay — pene o 3ameanieHueM Ha BO3BpaT

slugged — nneprOHHBII

smoothing — crnaxxuBanue

smooth variation — raBHOE U3MEHEHHE

snap-on ammeter — TOKOU3MEPHUTEIBHBIC KIIEIIN C aMIIEPMETPOM
software — mporpamMmmHOe obecrieueHue

solar battery — conHeuHast Gatapest
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solar cell — conHeyHbIN IEMEHT

soldered connection — nasiHoe coeAMHEHUE

soldering — maiika

solid-state relay — 6eckoHTaKTHOE perne

solid-state switch — mOTynIpOBOTHMKOBBII MEepEKIIIOYaTENb
solidly-earthed neutral — rimyxo 3a3emiieHHast HEUTpab
spare parts — 3aracHbI€ 4acTu

spark capacitor — uCKpOTacUTEIbHBIA KOHJIEHCATOP
spark-quenching circuit — uckporacuTenbHas 1eMb
specified value — 3amanHas BenuuuHa

speeder motor — ABUTaTENh PETyIATOPa CKOPOCTH

speed regulator — perynaTop 4acTOThl BpallleHUS

speed-up — yBeTM4E€HUE YAaCTOTHI BpaIICHUS

speed voltage generator — TaxoreHepaTop

split secondary winding — Bropu4yHasi 0OMOTKa C BBIBEICHHOW CPETHEH TOUKON
split the busbars — nenenue muH

spring contact — KOHTaKTHas IPYKUHA

spur line — ornaeunas JIOIT

spurious capacitance — rapa3uTHasi eMKOCTh

spurious opening — J0KHOE OTKIIOYCHHE

spurious tripping — JI0)KHOE OTKIIFOUEHUE

stability — ycTOHYMBOCTH

stability limit — mpemen ycTOWYHNBOCTH

stable — ycToitunBbIit

stable conditions — ycTOHYMBEII peKUM

stable oscillations — ycTolunBbIe KauaHUS

staff training — TpeHHpPOBKa MepcoHaa

stage change point — ToYka U3MEHEHUS CTYIIEHU 3aIIUTHI
stage circuit — KackaaHasi cxema

stage length — ;uinHa crynenun

standard ammeter — aTanOHHBIN (00pa3LOBHIN) aMIIEPMETP
standby set — pe3epBHas ycTaHOBKA

star-delta switch — mepexrogaTenb co 3Be3/1bl Ha TPEYTOJIHBHUK
star-star connection — coeIMHEHNE 3Be3/a-3Be3/1a
star-to-delta conversion — mpeoOpa3oBaHue 3B€3/bl B TPEYTOJIbHUK
starting-pulse action — Bo3zieiicTBHE B BH/I€ ITYCKOBOT'O UMITYJIbCA
starting relay — myckoBoe pene

starting situation — IyCKOBOW peXHUM

starting tests — IMMyCKOBBIE UCITBITAHUS

start of parallel operation — Hauano nmapamieasHON PabOTHI
start operation (of a relay) — Hauano paboTsI (pene)
start-stop control — mpepsIBUCTOE yIIPaBICHUE

static compensator — CTaTHYECKHI KOMIIEHCATOP

static converter — cTaTH4eCKUi peoOpa3oBaTenb

158



static error — cTaTuyecKkas omunoka

static excitation — cTaTH4eckoe Bo30yKIeHHE

static protective relay — OeckoHTakTHOE peie

station auxiliaries voltage — HanpspKeHHE YCTaHOBOK COOCTBEHHBIX HYXKIT
station under AGO (LPC) — snekTpocranius, yuactByromas B8 APUM
stator earth fault protection — 3ammra OT 3aMbIKaHHUI Ha 3€MJIIO B CTaTOPE
stator fault to frame — 3ampIkaHuE cTaTOpa HA KOPITYC

stator winding — oOMoTKa cTatopa

steady-state short-circuit current — ycranoBuBmmmiics Tok K3
steady-state stability — cTaTndeckas ycTOMUYHUBOCTh

steel alloy — nerupoBaHHas cTaib

step action — cTymeH4YaTroe BO3/JieiicTBUE, CTYIIEHYATOE PEryIMPOBAHNE
step-by-step action — momraroBoe Bo3eiicTBHE

step-by-step method — MeTo moceI0BaTEIHPHBIX HHTEPBAIOB
step-down substation — MOHU3UTENbHASI TOICTAHIIUS

step-down transformer — mMOHU3UTETBHBIN TpaHCcHOpMaATOP

step change point — Touka U3MEHEHUS CTYTICHU

step length — nuHa cTynenn

stepless control — nmaBHOE perynupoBaHue

stepped characteristic — cTyneHuaTast XapakTepUCTHKA

step response — epexoHas XapaKTepUCTHKa

step-up substation — MoBbICUTEIbHAS TTOACTAHITUS

step-up transformer — MOBBICUTENBHBIN TpaHCHOPMATOP

stochastic modeling — croxacTu4eckoe MOJETMPOBAHHE

storage — naMsITh

store — ImaMsThb

stray capacitance — mapa3uTHasi EeMKOCTb

stray currents — nmapasuTHbIe (OTyKIArOIINE) TOKU

stub line — et

subsequent faults — mocnenoBareabHBIE TOBPEKICHUSI

substation — ITOACTaHIIAA

substation relay test technician — TeXHHUK IO IPOBEPKE peJie Ha MOACTAHITNHI
subtransient reactance — CBEpXIEepEX0IHbIN peaKTaHC

successful reclosing — ycnemaoe AIIB

sudden change in frequency — BHe3aITHOE€ U3MEHEHUE YaCTOTHI

sudden load variation — BHe3ammHOE U3MEHEHUE HATPY3KH

sudden power change relay — pene BHe3amHOTO NU3MEHEHUS MOIITHOCTH
sudden power variation — BHe3aITHO€ U3MEHEHUE MOITHOCTH

sudden voltage change relay — pene BHe3aITHOTO U3MEHEHUS HATIPSIKEHUS
summation instrument — CyMMHUPYIOIIHUNA TPUOOP

summator — cyMmmaTop

summing action — cymmapHoe (yIpaBIIsroIIee) BO3ACHCTBIE

summing amplifier — cyMMupyIomumii yCunuTenb

superconductivity — CBEpXIpOBOIUMOCTb
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superimposed current — HaJTO)KEHHBIN TOK

superposition method — MeTo 1 HalIOXKEHUS

supervising person — HauaaTbHUK CMEHBI

supervising — Ha0JItOIeHNE, KOHTPOJITb

supervising trip circuit — KOHTPOIb [T OTKIIOYCHHUS
supply (a relay) — nuranue (pene)

supply interruption — HapyIIeHUE TUTAHUS

supply point — muTaromas Touka

supply voltage — nuTaroree HanpsHKEHUE

supply voltage of auxiliary circuits — muTaroriee HampsKeHUE COOCTBEHHBIX HYXT
oil shook absorber — macnsnbIif amopTH3aTOp

shock absorber — amopTu3zaTop

surge absorber — 3arpaguTenbHbI QUIBTP, Pa3pSAHUK
surge generator — UMITYJIbCHBIN YCHITUTEIh

susceptance — peaKTUBHasI POBOJAUMOCTh

sustained fault — ycroitunBoe moBpexaeHue

sustained short-circuit current — yctoituusiii Tok K3
sweep — pa3BepTKa

swing blocking — 6710kupoBKa OT KauaHH

swinging of conductors — rusicka mpoBoJIOB

switch — mepeksoyarennb

switch-gear — pacpenenuTenbHOe YCTPOUCTBO
switching centre — EHTp TeEyNpaBICHUS

switching diode — mepekitodaTeTbHbIN O

switching of the measuring range — mepektouUeHue 30HbBI PeJie COTPOTHUBIICHUS
switching station — nmepekitodaTenbHas MOACTaHITUS
symmetrical component method — MeTo1 CHMMETPUYHBIX COCTABIISIOIIIX
symmetrical short circuit — cummerpuunoe K3
symmetriol voltage — cumMMeTprUHOE HaNpsKEHUE
synchronization — CHHXpOHH3AITU

synchronize — CHHXpPOHU3UPOBATH

synchronizing relay — pene cuHxpoHU3aIUN
synchronism — CHHXpOHHU3M

synchronoscope — CHHXpOHOCKOTT

synchronous clock — cuHXpoHHOE BpeMst (4achl)
synchronous compensator — CHHXpOHHBI KOMIIEHCATOP
synchronous generator — CHHXpOHHBII TeHepaTop
synchronous machine — cHHXpOHHas1 MalIuHa
synchronous motor — CHHXpOHHBII TBUTATEIb
synchronous operation — CHHXpOHHas paboTa
synchronous reactance — CHHXpOHHBIH peaKTaHC
systematic error — CuCTeMaTH4YeCcKast IOrPEIIHOCTh
system control — yrpasieH1e YHeprocucTeMon

system control centre — AUCTIETYEPCKHIA LIEHTP SHEPTOCUCTEMBI
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system diagram — cxema CUCTEMBbI

system disturbance time — BpeMs OT MOMEHTa BO3HHUKHOBEHHSI TIOBPEXKICHHUS 0 BOCCTAHOBIICHUS
HOPMAJILHOTO PEeXKUMa

system instability countermeasures — MpOTHBOJACHCTBHE HAPYIICHUIO YCTOMUYUBOCTH

system operation — paboTa ((hyHKIIHOHUPOBAHHE) SHEPTOCUCTEMBI

T

tank-earth protection — 3ammurTa OT 3aMbIKaHHI Ha KOPITyC TpaHcpopmaTopa
tank of a transformer — 6ak Tpancpopmaropa

tap changer — mepekitouaTens OTBETBICHUI

tap changing — u3MeHeHue OTHaiKy Ha TpaHchopmaTope

teed feeder scheme — nmuHus ¢ oTnaikon

telecommand — TeneynpasieHue

telecommunication — 1anbHsA CBA3b

telecommunication line — kanan cBsi3u

telemetering — Tenen3aMepeHue

telephone relay — Tenedonnoe pene

teleprotection — 3amuTa ¢ KaHAJIOM CBSI3U

teleregulation — TeneperynupoBanue

temperature-dependent — 3aBUCUMBI OT TeMIIEpaTypHhI

terminal — 3akuM, TepMUHAI

terminal block — Tect-610K

terminal box — BEIXO1HOM OJIOK

terminal markings — MapkupoBKa 32)KUMOB

terminal voltage — HanpspKeHHE Ha 3aKUMax

tertiary winding — TpeTuuHas 0OMOTKa

test — ucnbITaHuE

test-block — ucneiraTenbHbBIN 610K

test-plug — ucnpITaTENBHBIN IITETICENb

test certificate — MPOTOKOJ UCTIBITAHUI

tester — Tectep

test for ageing — ucnpITaHUE HA CTAPCHHE

test for operating direction of relay — mpoBepka MpaBHIIBHOCTH BKIIIOUCHHs pelie HAPABJICHHS
MOIIHOCTH

test on the network — ucneiranue B cetu

test voltage — ucnibITaTeNIbHOE HAIPSKECHNUE

tests of acceptance — mpueMHbIE UCIIBITAHUSL, 3aBO/ICKAs IPUEMKa
thermal ability — Tepmuueckas CTOMKOCTh

thermal limit burden — Harpy3ka BTOpUYHOM LIETIH 110 YCIOBUIO TEPMUUYECKOU CTOMKOCTH
thermal relay — TermoBoe pene

thermal replica — TermioBast MozieINb

thermocouple — Tepmonapa

third harmonic — TpeTbs rapMoHuKa

three-element relay — TpexanemeHTHOE perne
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three-phase autoreclosing — Tpexdasznoe AIIB (TAIIB)
three-phase fault — Tpexdasnoe nospexaenue

three phase transformer bank — Tpexdasnsiii Tpanchopmarop
three terminal line — muHuUs ¢ oTnaikoi

three windings transformer — TpexoOMOTOUHBIH TpaHCHOpPMATOP
threshold (of) sensitivity — mopor 4yBCTBUTEIBLHOCTH
threshold switch — moporoBsIii IepekstoUaTeTh

threshold value — ycraBka

thyristor — TupucTop

time access — BpeMsi BeIOopku (OBM)

time axis — 0Cb BpeMEHH!

time characteristic — BpeMeHHasi 3aBUCIMOCTb

time constant — TOCTOSTHHAsI BpeMEHH!

time delay — BbIIEpKKa BpEMEHHI

time-dependent — 3aBHCSIIIMIT OT BpeMEHHU

time differential — cTyneHnp BeIIEP)KKHA BpEMEHU

time grading — oTCTpoiika 3alIMTHI IO BPEMEHHU

time interval — cTyneHb BpeMeHH

time-lag action — neiicTBUE ¢ BBLACPKKON BpeMEHHU

time lag relay — pene Bpemenu

time limit relay — pene Bpemenu

time mark — oTMeTka BpemeHuU

time of acceleration — Bpems pasrona

time of last stage — Bpemsi I€MCTBUS TTOCIIETHENH CTYTIEHU
time schedule — rpaduk padboTh

time to operate — BpeMsi IEUCTBUS

timing element — 31eMeHT BpeMeHU

toggle switch — mepexkuIHOM MepeKTI0YaTenh

tolerance for adjustment — gonmyck Ha peryJIupoBKy

total break time — mosHoe BpeMsi OTKIIIOYCHHUS

total current — cyMMapHBIi TOK

total loss of load — monHBI cOpoc HArpy3Ku
total-transfer capability — mpomyckHas CtocCOOHOCTB CeTH
tower — onopa

tracking — cne>xxenue

traction substation — TAroBas 0oCTaHI{HAS

training simulator — TpeHaxxep

transducer — JaT4uK

transductor — MarHUTHBIN YCUITUTEIh

transfer function — mepenarounast GpyHKIUS

transfer locus — rogorpad HalikBucra (mepenarounast ¢yHKITHS)
transfer protection of a circuit to the coupler breaker — mepeBoa 3amUTH Ha TTIUHOCOCTUHUTEIBHBIN
BBIKJTIOYATEITh

transfers bars — 00xogHast cucremMa IIUH
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transformer air-blast — TpanchopMaTop C HICKYCCTBEHHBIM BO3IYIITHBIM OXJIAXKICHUEM
transformer bank — TpancdopmaropHas rpymmna

transformer protection — 3amuTa TpancpopmaTopa

transformer ratio — koa¢purent Tpancpopmanuu Tpanchopmaropa

transformer tank earth fault protection — 3amura ot K3 Ha 3emmto B 6ake TpancdopmaTopa
transformer tap — ormaiika Tpancdopmaropa

transformer tap changer — nepexrodarens ko3 durnenta Tpaachopmaruu Tpanchopmaropa
transformer winding — oomMoTka Tpancopmaropa

transformer with on-load tap changing — TpancdopmMarop ¢ mepekIrouYeHHEeM OTITaeK OOMOTKH IO
Harpy3Kkou

transformer with off-load tap changing — Tpancdopmarop ¢ nepexiaroueHHeM OTIaeK 0OMOTKU 0e3
Harpy3Kku

transformer with regulation in phase — Tpancdopmarop ¢ peryaIupoBKOil HaPSHKECHUS IO MOJTYJTIO
transformer with regulation in quadrature — TpancopMaTop ¢ peryaupoBKoil HanpsbKeHH 110 (asze
transforming station — TpancopMaTopHas MOICTAHIIH

transient analysis — aHaJIM3 TIEPEXOHOTO TpoIecca

transient fault — HeycTOWUYNBOE TOBPEXKICHHE

transient feedback — rubkast oOpaTHas cBs3b

transient performance — kauecTBO MEPEXOAHOTO MpoIEcca

transient phenomenon — mepexoHbINA MPOIECC

transient reactance — nepexoIHbIA PeaKkTaHC

transient response — NepexoAHas XapaKTepUCTHKA

transient short circuit — HeycranoBusIieecs: K3

transient short circuit current — mepexoaubiii Tok K3

transient stability — nuHaAMUYecKas yCTOMYHUBOCTh

transient state — HEyCTAaHOBUBIIUNCS PEKUM

transistor — TpaH3UCTOP

transistor amplifier — TpaH3UCTOPHBIN YCHIINTEIND

transistor relay — TpaH3ucTOpHOE pere

transistor switch — TpaH3UCTOPHBIH KITHOY

transit — TpaH3UT

translator (isolating transformer) — nuzonupyrommuii Tpancopmatop

transmission capacity margin — 3amac nponycKHOM CIIOCOOHOCTH CETH

transmission channel — nepenarommii Kanasx

transmission data rate — CKOPOCTb Tiepeiaun JaHHBIX

transmission limit — npenen nepegaBaeMoil MOITHOCTH

transmission line capability — npomyckHas criocoonocts JIDIT

transmission losses — morepu B ceTu

transmission network — ocHOBHasI mepearoas ceTh

transmission system reliability — Hage>XKHOCTh OCHOBHOM CETH

transmitter — mepegaTINK

transmitters interference — B3auMHOE BJIMSIHUE TIEPEIATINKOB

transparency — po3payHOCTb

transposition — TpaHCIIO3UIIHS
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transverse differential protection — monepeunas nuddepeHImanpHas 3amuTa
traveling wave — Geryiast BojaHa

traveling wave protective scheme — cxema 3amuThl Ha OET'yIIUX BOJTHAX
trip circuit — I[enb OTKIIOYCHUS

trip coil — karymIka oTKIIOYCHUS

trip command — KoMaH/1a OTKITFOYCHUS

triple conductor — Tpu ipoBoja B haze

triple-frequency harmonic — TpeTbs rapMOHUKA

triple Text (motor, pump, turbine) — cTpoeHHBI arperar (ABUTATENb, HACOC, TYPOMHA)
tripping relay — oTkio4aromiee pene

tripping test — mpoBepka JeHCTBUS 3aLIUTHI HAa OTKIIOYEHUE
trunk — maructpansnas JIDII

trunk line — maructpansnas JIDII

trunk main — maructpansnas JIOII

tuned amplifier — pe3oHaHCHBIN yCUITUTETH

tuned circuit — HaCTpOCHHBIN (PE30HAHCHBII) KOHTYP
tuning capacitor — moJICTPOCUHBIN KOHEHCATOP

tuning indicator — UHIMKATOP HACTPOUKH

tuning range — quamna3oH HaCTPOUKH

turbine governor — peryasTop TypOUHBI

turbogenerator — TypOoreneparop

turn — BUTOK

turn-to-turn short circuit — mexxnyButkoBoe K3

twin conductor — n1Ba nmpoBoja Ha ¢azy

twisted conductor — Ckpy4eHHBIN MHOTOXHIJIBHBINA TTPOBO/T
twist joint — coeTMHEHUE CKPYTKOM

two-layer winding — nqByxcioiiHas 0OMOTKa

two-way contact — TByXCTOPOHHHH KOHTAKT

two-way feed — AByXCTOpOHHEE TUTaHHE

two-stage amplifier — AByXKacKa/JHbI yCUIUTENb
two-stage relay — ABYXITO3UITMOHHOE PEIIe

U

ultra-high voltage — cBepXBBICOKOE HAIIPSIKEHUE
unattended substation — HeoOcTyKUBaegMasi OJCTAHITUS
unwanted operation — HelipaBUIIbHas pab0Ta 3aIUTHI
unbalance current — Tok HebasiaHca

unbalanced conditions — HeCUMMETPUYHBII PEKUM
unbalanced load — HecOanancupoBaHHas Harpy3Ka
unbalanced short circuit — HecummeTpuanoe K3
unblocking — ne61o0kupoBKa

under reach acceleration — nmepegada oTKIIOYAOIIEH KOMaHABI C YCKOPEHUEM
underdamping — cnaboe 3aryxaHue

under-excitation — HeJOBO30 YK IeHUE
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underfrequency load shedding — AYP

underfrequency relay — pesne MOHMKEHHS YaCTOTHI
under relay — MUHMMaNbHOE pere

undulating quantity — mynbcupyromas BeJIn4rHa
unfaulted phase — HenoBpexxaeHHas ¢a3a
unidirectional — ofHOTO HampaBICHUS

unidirectional current — TOK OJJHOTO HapPaBJICHUS
unimeter — BOJIbTaMIIEPMET]P

uninterrupted operation — Gecriepeboiinas pabora
uninterruptible power supply — rapanTupoBaHHOE SHEprocHaOXKEeHHE
Text protection — 3amuTa, HCHOIB3YIONIast HHOOPMAIIMIO CO BCEX CTOPOH 3aIIMIIAEMOr0 00BEKTa
universal filter — yauBepcanbHbIi QUIBTP

unload — pasrpyska

unloaded line — nenarpyxennas JIOII

unmanned — 6€3 ASKYpHOTO TIepcoHaa

unmamecl substation — HeoOcTy)KBaeMas O ICTAHIIHS
unreliability — HeHageKHOCTH

unstable — HeyCTOHYUBBIN

untapped — 6e3 ormaek

upper harmonics — BbICIITUE TAPMOHUKH

urban network — ropojickas ceTb

user — MmoJIb30BaTelb

v

vacuum switch — BakyyMHBIN BBIKITIOUATEIh

valid data — nocroBepHbIe JaHHBIE

varistor — BapucTop

Y-connection — coeTMHEHHE OTKPBITHIM TPEYTrOIbHIUKOM

vector diagram — BeKTOpHasi AUarpamma

vector group (of a transformer) — rpynmna coeauneHuit TpanchopmaTopa
very inverse time current relay — MakcuMaabHOE TOKOBOE petie ¢ O0NBIION 3aBUCUMOCTBIO BPEMEHHU
cpabaTbIBaHUSI OT TOKA

viability — )kuBy4ecThb

vibration absorber — moryioTUTENH

vibration test — BUOpaIMOHHBIEC UCTIBITAHUS

visual indicator — cBeTOBOI HHIUKATOP

voltage — HanpsKeHUe

voltage amplifier — ycunurens HanpsHKeHUs

voltage avalanche — naBuHa HanpsHKEHUS

voltage divider — nenurens HaPsKEHUS

voltage balance — 6ananc HanpsHKEHUI

voltage between phases — Mmexxnyda3sHoe HanpsHKEHHUE

voltage bild-up — HapacTaHue HanpsHKEHUS

voltage circuit — enp HanpsHKEHUs
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voltage collapse — maBuHa HaTPsHKEHUS

voltage controlled overcurrent relay — MmakcuManbHasi TOKOBas 3allUTa ¢ YCKOM 110 HAPSKECHHIO
voltage deviation — OTKJIIOHEHHE HANPSHKEHUS

voltage direction — MONAPHOCTH HATIPSKEHHS

voltage divider — nenurens HanpsHKEHUS

voltage division — neieHue HapsKEHUS

voltage drop — majieHne HaNpPsHKEHUS

voltage instability — HEyCTONYMBOCTB 1O HATIPSKEHUTO

voltage limiting — orpaHu4YeHNE HATPSKCHUS

voltage of accumulator — HanpspKEHUE aKKYMYISTOpa

voltage range — AMana3oH HaNPSHKEHUS

voltage recovery — BOCCTAaHOBJICHHE HaNpPSKEHUS

voltage regulator — perynasTop HanpsHKEeHHUS

voltage relay — pesne HanpspkeHHS

voltage restrained overcurrent relay — TOKOBO€ pejie C TOPMOKEHHEM OT HaIPSIKEHUS
voltage ripple — mynbcarust HanpsKEHUS

voltage rise — MogbeM HAMPSIKCHHS

voltage stability — ycTOWYHBOCTB 110 HAMPSIKEHHIO

voltage to earth — HanpspKeHUE OTHOCUTEIBHO 3EMITU

voltage transformer — TpancopmaTop HarpsLKEHUS

voltage transformer error — morpemHocTs TpaHCHOpMaTOpa HAPSHKEHHS
voltage trebling — yrpoeHue HanpsHKeHUS

voltage to neutral — HanpsHKEHUE OTHOCUTEITLHO HEUTpAIH

volt-ampere characteristic — BoJibTaMIiepHasi XapaKTepUCTHKA

W

wall diagram — nucneT4epcKuii Iyt

wattage — morpebyieHue aKTUBHOM MOIITHOCTH

watt consumption — moTpeOIeHre aKTUBHON MOIITHOCTH
weakly damped low-frequency oscillation — moxo 3aTyxaromme HU3KO4aCTOTHBIC KOJIeOaHus
weak tie-lines — cabble MEKCHUCTEMHbBIE JTMHUU
weighting factor — qoneBoii ko durmeHt

winding — oOMOTKa

winding path — HarpaBjIeHHE HAMOTKHA OOMOTKH
wire-wrap connection — HaKpyTKa

wire wrapping — HaKpyTKa

wiring — MOHTa)KHasi cxema (MOHTaX)

wiring blemish — neext MoHTaxXa

withdrawal from service — BbIBOJ U3 pabOTHI
withdrawable module — BeIaBHHOIT 010K

working capacity — pabo4ast MOIIIHOCTb

working zone — paGoyast 30Ha

wye-delta — 3Be3/1a-TpeyTroIbHUK

wye-delta connection — coeiuHEHHE 3Be3/1a-TPEYrOJIbHUK
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Z

Z-connection — COeIMHEHNUE 3UT'3aroM

zero adjusting — ycTaHaBiIMBaTh Ha HYJb

ZEro Crossing — mpoxoJ1 4epe3 HyJb

zero drift — opeitd nyns

ZEro error — CIABUT HYJIS

zero mark — HyJieBasi OTMETKa

zero offset — cmemenne Hyms

zero phase-sequence voltage — HanpsKeHHE HYJIEBOU MOCIEI0BATEILHOCTH
Zero sequence component — COCTaBISIONIAS HYJIEBOU MOCIEIOBATEILHOCTH
Zero sequence current — TOK HyJIEBOU MOCIEAOBATEILHOCTH

zero sequence impedance — UMIIETaHC HYJIEBOU MMOCIEIOBATEILHOCTH

zero sequence voltage relay — pesne HanpspDKEHUS HYJICBOW TOCIIEIOBATEIIEHOCTH
zink-iron cell — kene30-1IMHKOBBII DJIEMEHT

zone of protection — 3amnuiaemas 30Ha
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APPENDIX

CNIACOK COKPALIIEHU, YACTO BCTPEUAIOILINXCS

B HAYYHO-TEXHUYECKOM JIUTEPATYPE

BEJIMKOBPUTAHHUMU U CIIIA

Coxpawenue|  I[lonnoe obo3nauenue Ilepesoo

abr. abridgment KpPaTKO€ U3JI0KEHHE

a. h. ampere—hour amrep—Jac

a..m. ante meridiem (ram) 710 TIOJTYHS

amp ampere amrep

at. wt. atomic weight aTOMHBIN BeC

b.p. boiling point TOYKA KUTICHUS

Br. P. British Patent bpurtaHckuil naTeHT

b. s. both sides 1. o6e cTOpOoHbI, ABYCTOPOHHU;
2. cMOTpH Ha 000poTe

bu bushel Ooymens = 36,4 1

C centigrade CTOrpaycHas TeMIepaTypHas
mkana (ILlenbcus)

C. cent EHT

cal. calorie KaJIopust

) 1. eMKOCTB;

cap. capacitance
2. eMKOCTHOE€ COIIPOTHUBJIEHUE

C. C. cubic centimetre KyOMUeCKHil CAHTUMETP

C.C.W counterclockwise MIPOTUB YaCOBOI CTPENIKH

cf. confer CpaBHHU

c. f. 1. cubic feet per minute KyOHn4ecKux ()yToB B MUHYTY

c.g. center of gravity LEHTP TSKECTH

Ch. chapter rJIaBa

Cp candle power CHUJIa CBETa B KaHJEIax

CR.O cathode-rayoscillo— AIIEKTPOHHO—TY4YEBOM

T scope OCIHMJIJIOCKOTI

Cu. cubic KyOHuecKHii

CW clockwise 110 YaCOBOM CTpEJIKe

d. density MJIOTHOCTh

db decibel nenuoer
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Coxpawenue|  I[lonnoe obo3nauenue Ilepesoo

d. c. direct current NOCTOSIHHBIN TOK

deg. degree 1. crenens; 2. rpamyc

doz. dozen JIIO’KMHA

e.g. exempli gratia (zam.) HaIpuMep

E.M.F.; electromotive force AIEKTPOABMIKYIIIAS CHJIa

emf

etc. et cetera (;1aT.) 1 TaK jajee

F Fahrenheit TeMIiepaTypHas mkaia PapeHrenra

f. foot; feet byT; QyTHI

fig— figure PUCYHOK, YepTEeK

FM frequency modulation 4aCTOTHAsI MOTYJISIITUS

f.p. m. feet per minute (GyTOB B MUHYTY

G AT Greenwich apparent UCTUHHOE BpeMsI 110

time ['puHBHYCKOMY MEpHUIUAHY

gr. gramme rpamMm

hf. h. half~hard cpeaHel TBepIOCTH

Hi—Fi, hi—fi| high—fidelity BBICOKAsl TOYHOCTh

hp horse power JoLIaAnHAs CUla

1. e. id est (;1aT.) TO €CTh

kg. kilogram KHJIOTpaMM

km. kilometre KWJIOMETP

kva. kilovolt—ampere (kilovar) (CTOJEKO-T0) - PEAKTHBHBIX  KiLIO-

BOJIbT—aMIIEP

kw. kilowatt KWJIOBATT

kwh;kw— .

hr kilowatt—hour KHJIOBaTT—4ac

1. litre JUTP

1b. libra (;at.) = pound byHT (453,6 T)

LH left-hand JIEBOCTOPOHHUH, C JIEBBIM X0OJIOM

m. metre METP

mi. mile MUJIS

mm. millimetre MUJUTUMETP

mol. wt. molecular weight MOJIEKYJISIPHBIN BeC

m. p. h. miles per hour (CTOJIBKO—TO) MUJIb B Yac

N normal HOPMAaJbHBIN; YUCII0, HOMEP
Coxpawenue|  Ilonnoe oboznauenue Ilepesoo
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National Bureau of

NBC Standards HannonansHoe bropo Cranmzapros
No number HOMEP

0Z. ounce yauus (28,35 2)

P. power MOIIIHOCTh

p. page CTpaHUIIa

p. m. post meridiem (zam.) (BO CTOJIBKO—TO) YacCOB MOTIOJIYHU
p.s. per second B CEKYHIY

psi. pounds per square inch (GyHTOB Ha KBaJpaTHBIN JIOUM
R.F. radio frequency paauovacToTa

r.p. m revolutions per minute 000pPOTOB B MUHYTY

S. shilling IITUJUTAHT

sec. second CeKyHJa

s/n signal to noise OTHOIIIEHUE «CUTHAJIIITYM»
sp. gr. specific gravity yICJIbHBIN BEC

sq. square KBaJIpaTHBIH

sq. ft. square foot KBaJIpaTHBIN QYT

Tee T—type T—o06pazubrit

tn ton TOHHA

TV television TEJIEBUACHUE

viz videlicet (zam.) TO €CTh, & UMEHHO

vol volume TOM

VS. versus (1am.) MPOTHUB; B CPABHEHHH C

yd. yard apn (91,44 cm)
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CvmupnoBa Oabra I'enHaabeBHA

IIpouykoBu4 EjeHa AjlekcaHApoOBHA

ENGLISH FOR STUDENTS STUDYING AUTOMATION
TECHNOLOGY
Part1

VY4eOHO-MeToAnYECKOe MOCOOUE M0 aHTIIMHCKOMY SI3BIKY
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	I. Fill in the blanks and translate the sentences:
	III. Find the English equivalents in the text:
	IV. Read and translate the sentences paying attention to the Passive Infinitive in different functions:
	1. А great number of measuring devices can bе utilized in automatic feedback control systems.
	2. Machine vision requires enormous amounts of data to bе processed bу high-speed digital computers.
	3. Sensor technology proves to bе used for various industrial tasks.
	4. The calculations to bе executed bу the ENIAC enabled the control function in automation to become much more sophisticated.
	5. То bе implemented some of the sensor systems require computer technology.
	6. То bе operated means to bе controlled.
	7. The problem to bе solved bу а digital computer must bе expressed in mathematical terms.
	8. Mini-computers are known to bе applied as а part of the robots and digital program control technological equipment.
	9. Industrial robots must bе provided with а set of instructions concerning the parts which are to bе assembled.
	III. Translate the sentences into English using the words from the text:
	IV. Translate the text  in a written form without using а dictionary:
	II. Read and translate the words of the same stem:
	IV. Read and translate the sentences paying attention to the Modal Verbs and the Subjunctive Mood.
	II. Read and translate the sentences paying attention to the Voice of the verbs:
	III. Read and translate the sentences paying attention to Participle II in different functions:
	IV. Render the text into English:
	I. Answer the questions:
	II. Read and translate the sentences paying attention to different forms and functions of the Participle:
	III. Find the English equivalents in the text:
	Перфолента, запоминающая среда, числовое программное управление, режущий инструмент, станкостроение, память компьютера, управлять станками, осуществлять тщательный осмотр деталей, принцип действия, закодированные цифровые данные, печатная плата, сборо...
	IV. Translate the sentences into English using the words from the text:


