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CHAPTER I COMPUTERS
UNIT I.THE HISTORY OF COMPUTER DEVELOPMENT

The oldest form of mechanical calculating devices was the abacus?. It
remained the only aid to calculation until the 17th century.After the
invention of logarithms in 1614, W.Oughtred constructed the first slide-rule
in 1630. B. Pascal built an adding machine in 1642 at the age of 19. Later
he produced some others, one of them could add six-figure numbers. In 1671
Leibnitz invented the first machine, which performed multiplication by
repeated addition.

Ch. Babbage, the English mathematician of the 19th century, was

the first who conceived the idea of the automatic machine for complex

calculations. He designed his Analytical Engine to perform four

arithmetic operations. It was to have three parts: a store, a mill? and
sequence mechanisms?. The store was to hold 1000 numbers, as well as
intermediate results and instructions. The mill called up numbers from
arithmetic calculations with them. It corresponded to the modern
processor.

About seventy years passed before the production of the first digital
computer, which was similar to Babbage's Analytical Engine. In 1937 Dr.
H. Aiken of Harvard University began to work at the first completely
automatic digital computer which he called the Mark 1. He completed it in
1944. The Mark 1 was mainly mechanical with some electro-magnetic
devices. It was a very large computer, 51 feet long and 8 feet tall. The store
had 72 counters. Each counter could hold 23 digits.

The rapidly advancing field of electronics led to construction of the first
general-purpose electronic computer in 1946 at the University of
Pennsylvania. It was Electronic Numerical Integrator and Computer or
ENIAC, the device contained 18,000 vacuum tubes and had a speed of
several hundred multiplications per minute. Its program was wired into the
processor and had to be manually altered.

The first generation computers (from 1940s till 1959) were very large in
size and used thousands of vacuum tubes. Though their operations were very



rapid in comparison with manual calculations, they were slow by today's
standards.

The second generation computers began in 1959. The use of transistors
instead of vacuum tubes made these computers smaller, more powerful, and
more reliable. The second generation also saw the development of
programming languages.

The third generation computers started in 1964. There were silicon
chips instead of transistors. This advance made possible the invention of
the microcomputer in the 1970s, which, because of its low cost, small
size, ease of use, large capabilities, is the computer most characteristic of
the fourth generation. The microprocessors of the fourth generation were
used in computers IBM PC AT 486. There are also central processing
units of the fifth generation, used in Intel Pentium 60 and Intel Pentium
66, central processing units of the sixth generation, used in computers
Intel Pentium 75,90,100 and 133. Few years ago appeared central
processing units of seventh and eighth generations.

Components became smaller and the system became less expensive to
build.

Modern digital computers are all conceptually similar, regardless of
size and shape. Nevertheless, they can be divided into several categories
on the basis of cost and performance.

The first one is the personal computer or microcomputer, a relatively
low-cost machine, usually of desk-top size. Sometimes they are called
laptops. They are small enough to fit in a briefcase. The second is the
workstation, a microcomputer with enhanced graphics and
communications capabilities that make it especially useful for office
work. And the server computers, a large expensive machine with the
capability of serving the needs of major business enterprises, government
departments, scientific research establishments. The largest and fastest of
these are called supercomputers.

A digital computer is not actually a single machine, in the sense that
most people think of computers. Instead it is a system composed of five
distinct elements: a central processing unit, input devices, memory

storage devices, output devices and a communications network, called a
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«busy that links all the elements of the system and connects the system
itself to the external world. Computer speeds are measured in gigahertz
today. Recently, an optical central processing unit has been invented,
which is capable of executing trillions discrete operations per second or
it is as fast as the speed of light.

The computer revolution is very dynamic. Today researchers in the
USA, Western Europe, Japan work at the problems of artificial intelligence®,
the application of natural languages, very large-scale integration (VLSI)’
technologies, etc.

So, we are at the threshold of new computer era, when artificial
intelligence could be invented. There are no questions with «if)», the only
question is «wheny». And time will show us either computers become our
best friends or our evil enemies as it is shown in some movies.

Comprehensive questions:

1.When was the first general-purpose electronic computer

constructed?

2. When did the use of transistor in computers begin?

3. Are all modern digital computers conceptually similar?

4. What is laptop?

5. What is a server computer?

6. What is supercomputer?

7. How many elements can be distinguished in a computer?

8.How are computer speeds measured today?

VOCABULARY:
rapidly — Te3 , mmanar 6wmiiaH —OBICTPO,CTPEMUTEIBHO
general-purpose — kyn Makcaajaapaa MILIaTHIagUuTraH, YHHBEPCA -
YHUBEPCAIBbHBINA, MHOTOLIETIEBOU
device — xypuiMa,ycKyHa - mpuOop, YCTPOHCTBO
several — Oup KaHYa - HECKOJIBKO
multiplication — kymaiTupuIn - yMHOKECHHE
to wire into —oy epoa. ..ra &3uiran - 30ecs. 3anKcaHa Ha...
manually
to alter — y3rapTupMOK - U3MEHSTh, MCHSTh

transistor — TpaH3UCTOP - TPAH3UCTOP
5
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to create — sparMoOK - co34aBaTh

to improve — sXIIKUIaMOK, PHBOXKJIAHTUPMOK - yJIydIlaTh,
COBEPIIICHCTBOBATH

expensive — KuMMaT, KUMMAT TypaJural —I0poro, J0pOrocTOsIIInHI
to build (past built, p.p. built) — kypmox - mocTpouTh

digital —pakamm - nudpoBoii

conceptually — xonrenryam;Myaist Gukp-Kapaiira sra Oyjarad xoJia
- KOHIICTITYaJIbHO

similar — aitnan, yxmar, KaOu - TOXO0XKHUM, T0T00HbIH

regardless — ..ra kapamacaaH - HeB3Hpas Ha

nevertheless — mrynaaii 6yca xaM; aMMo - TeM HE MEHEe, OJJHAKO
desk-top — meckrorm, cToara Kyiuiagurad KOMIFOTEP - JAE€CKTOII,
HACTOJIbHBIN KOMIIBIOTED

laptop —enTon, HOYTOYK - JIENTOI

to fit —wmoc kenIMoK - TOaX0IUTh

briefcase —moprdenb, yemonan - moprdeinnb, YeMOJaAHIUK

to enhance — axmmunamMoK, OIIMPMOK - YJIYYIIUTh, YBEIUUNTh
capability — xoOwmmsT - ciocoOHOCTH

server — cepsep - cepBep

enterprise — KOpxoHa - IpeIIPHITHE

research establishment — tagkukoT Myaccacacu - UCCIIEIOBATEIBCKOEC
YUPEIKICHUE

to be composed of — ...maH TamIKWI TOIIMOK - COCTOSITh H3...

central processing unit — mapka3suii XpucoO1air KypruiMacH -
IICHTPAIbHOE BBIUYNCIIUTEILHOE YCTPONCTBO

distinct —typium Xum ,Typyinya - pasHbBIN, pa3IMYHbIHN

input device —kupuTHIIT KypUIIMacH - YCTPOKWCTBO BBOJIA

memory storage device — xoTHpa KypHJIMAaCH - YCTPOMCTBO XpaHCHHMS
uHdopMauu

output device —umKapuIlI KypruIMacH - yCTPOHCTBO BBIBOJIA
communication network — koMMyHHKaIUsIap TU3UMH - CHCTEMA
KOMMYHUKaIUN

bus —oy epoa . muHa(FUIIMPAKKA KHUIAPUIAIATaH TEMUP EKH pe3rHa
gam0ap) -30ecs. Ha



to link — Oor1aMOK,OMPUKTUPMOK —TIPUBSI3bIBATh,COCIUHSTh
external — Tamku - BHEIHUI

NOTES

lan abacus —abaxk - a6ak

2a mill — oy epoa.(Mucon,macanann) e4yBur KypuiIMa - 30€Ch.pelialoIee
YCTPOKCTBO

%a sequence mechanism — wum TapTHOMHMOENTMIOBYM KypUIMa -

YCTPOUCTBO, OMPEIEISIFOIIEe MOPSTOK PaOOTHI

°a vacuum tube — s1ekTpoH J1amma - 3JIeKTPOHHAs JIaMIia

Sartificial intelligence — cyHbHIl HHTEIEKT - HCKYCCTBEHHBIN MHTEIIEKT
VLS| — yTa KaTTa HHTErpal cXeMa - CBEpX0O0IIbIas HHTErpaIbHas cCXeMa

1. Read the text once again and fill in the blanks with the proper dates
and names:

1. The invention of logarithms were in 1614, after ... constructed the first
slide-rulein .... 2. ... built an adding machine in 1642. 3. In 1671 ... produced
the first machine capable of multiplication. 4. ... was the first who conceived
the idea of the automatic computer. 5. Ch. Babbage and ... worked put a
coded program. 6. In 1937 ... began to work at the first completely automatic
digital computer. 7. He completed his Mark 1 in.....8. The first electronic
computer was constructed in ... at ... .9. In 1945 ... worked out the concept
of the stored program, 10. The first generation computers began in .... 11.
The second generation computers started in .... 12. The third generation
computer systems beginning in ... made use of silicon chips.

2.Ask your groupmates:

1) about the oldest form of mechanical calculating devices; 2) about the
calculating devices of the 17th century; 3) about the main components of
Babbage's machine; 4) what he/she knows about the Mark 1; 5) what he/she
can say about the first electronic computer; 6) what J. Neumann’s concept
was; 7) what computers belong to the first generation; 8) about the
difference between the 2nd and 3rd generation computers; 9) when the
fourth generation computers began; 10) what problems of the fifth
generation computers researchers work at.



UNIT Il. WHAT IS A COMPUTER?

The word computer comes from a Latin word which means to count.
A computer is a machine with a complex network of electronic circuits that
operate switches or magnetize tiny metal cores. The switches, like the cores,
are capable of being in one of two possible states, that is, on and off;
magnetized or demagnetized. The machine is capable of storing and
manipulating numbers, letters, and characters. The basic idea of the
computer is that we can make the machine do what we want by inputting
signals that turn certain switches on and turn others off, or that magnetize
or do not magnetize the cores.

The basic job of computers is the processing of information. For this
reason, computers can be defined as devices which accept information in
the form of instructions called a program and characters called data, perform
mathematical and/or logical operations on the information, and then supply
results of these operations. The program, or part of it, which tells the
computers what to do and data, which provide the information needed to
solve the problem, are kept inside the computer in a place called memory.

1. Modern computers are of three types: analog, digital, and hybrid*.
An analog computer uses physical analogs of numerical measurements, such
as length, rotation, voltage, etc. People design analog computers for
specialized fields (hydrodynamics, aerodynamics, industrial control, etc.).
A digital computer is a binary machine, which represents 0 and 1
electrically. Through binary arithmetic, in which all numbers are strings of
Os and Is, the computer can represent any letter, number or symbol on its
keyboard in the binary code. If a number (for example, 100) must have seven
digits for its binary representation, we say that it contains seven bits. The
term bit is an abbreviation for "Binary digit". An 8-bit string is a byte. A
hybrid computer is a machine which combines some of the characteristics
of digital and analog computers.

2. The constituent parts of a computer are called hardware. Computers
vary greatly in their internal organization, but every digital computer has a
processor, memory, an input device to receive information, and an output
device to transmit information



3. A processor or CPU, which is short for central processing unit, is
the nerve center of any digital computer system. It coordinates and controls
the activities of other units and performs all the arithmetic and logical
processes. In the instruction cycle the processor carries out, four commands:
fetch the instruction, fetch the data (if any) upon which the instruction is to
act, carry out the instruction, store the result in the memory.

4. The computer stores and manipulates binary representations in
primary memory and records results in, secondary memory. Primary
memory is organized into bytes and words. A word is a larger-than-byte-
sized group of bits. We need words to store large numbers. Secondary
memory is organized into files.

5. All computers can accept input from many sources and send output
to many directions. Microcomputers in particular can accept input directly
from a keyboard; by reading a disk, by communicating with another
computer over a telephone line. Other input devices are: a touch screen?®, a
mouse, a joystick, a light pen, etc. Output devices for microcomputers and
larger computers include printers, plotters, music and speech synthesizers.

6. In all of this input and output the computer is doing only one thing
at a time, but it may look as if several "things are happening”
simultaneously. For example, the computer may be printing on its screen,
and also sending the same text to a printer. It will look as if the two things
are going at once, but in fact there is a very rapid alternation of output —
first to the screen, then to the printer, then to the screen again, and so on. In
a large computer, which operate at great speed, the switch from one form of
output to another is so rapid that the computer can appear to be talking
simultaneously to a large number of devices.

There are different kinds of computers. Some do only one job over and
over again. These are special-purpose computers. But there are some
computers that can do many different jobs. They are called general-purpose
computers. These are the “big brains” that solve the most difficult problems
of science. They answer questions about rockets and planes, bridges and
ships — long before these things are even built. Computers help our space
program, our business and industry, medicine and education. They are

powerful tools which help to change our life and the world around us.
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NOTES

lanalog computer — amanor XucoOIaIIKYPHUIMACH - AHAJIOTOBOE
BBIYUCIIMTEIILHOE YCTPOUCTBO

to0 rank in magnitude —wmwmkmop, ymuam OyiiM4a TAaKCUMIIAMOK -
pacnpeaeuTh 10 BEIUUNHE

3a touch screen — ceHcopiu SKpaH — CEHCOPHBIN SKpaH

VOCABULARY
Operate - uniaMok -padboTath
switches - mepekirouaremiIap, aaMmainiad yiaruaiap - IepeKiIodaTesn
magnetized — MarHUTIaHTaH - HAMArHHYEHHBIN
demagnetized — MarauTCH3IaHraH—Pa3MarHUYCHHBIH
perform mathematical and/or logical operations — maTemaTtuk
Ba(EKM)MaHTUKUIM aMallIapHHU OakapMOK — BBITIOJHSATH MaTEMaTHYCCKHE
U(HMJIN JJOTHYCCKHUE )OTIepaliy
supply results — mHatmwkanap OmnaH TABMUHIAMOK — 00ECIICYUTh
pe3ybTaTaMu
manipulate — MaHUTTY IS KUJTHIIT - MAHUTTYJIHPOBATh
a binary code - ukkunuk TapTHOIATH KOJI - IBOMYHBIN KOJT
numerical measurement - pakamiu Y14oB - ITUGPOBOE U3MEPECHHE
strings — karopJap - CTpOKH
constituent — rapkuOuii - cocTaBHOMN
digitizer — pakamum gatuuk(Y3rapTuprud) - MudpPoBO mpeodpa3zoBaTENb
WIIN JaTYUK
graphic digitizer —rpaduk makigaH pakaMiIH MakJra YTKa3yBIH JaTIUK -
npeobpazoBatenb U3 rpadudeckoi Gopmsel B IIUPPOBYIO
picture digitizer — TacBuUpHHM pakamJIM KoOJra Y3rapTHpPTH4 JaT4uK -
nmpeoOpazoBaTeNh H300paKeHUs B IUPPOBOM KO
Shift —CHDKUIIL, CHIDKUTMOK - CIIBHT, CIABUTaTh
interrupt — y3MoOK, Y3WJIHII CUTHAJIN - TIPEPhIBaTh, CATHAJ MPEPhIBAaHUS
program-error interrupt —mactypaaru XaToiuk TyGaiin y3uInI -
IpephIBaHNE U3-3a OINOKU B IPOrpaMMe
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relate v —asoka €xku MyHocabaT YpHATHUII - yCTaHABIMBAThH CBA3b HIIN
OTHOIIICHHUE

relation —aioka,MyHOCca0ar - CBS3b; OTHOIICHUE

Wire — cHM, IIHYP - IPOBO/

plug-wire — koMMyTaI¥s ITHYPH - KOMMYTAIIHOHHBIA IITHYP

dot — HyKTa ;HyKTa KyHMOK;TyHKTHp OWJIaH OCNITHMIIAMOK - TOYKA; CTABUTh
TOYKY, OTMEYaTh MyHKTHPOM

dot matrix —HyKkTaImM MaTpuIia - TOYCYHasI MaTPHUIIA

quality — cudat - kauecTBO

choose (chose, chosen) — raniamok;caitiaMoK - BEIOMpATh, H30UpaTh
choice n — 1) tannamur - BIOOp; 2) BapuaHT

mode— l)unuiam ycyiau - cmoco0 paboTel 2) HMII TapTHOU - PEKUM
(pabGoThI)

off-line mode — aBToHOM pexxuM(TapTHO) - ABTOHOMHBIN PEXKUM

on-line mode —HOaBTOHOM peXXUM: MapKa3uil IpoIeccop OOIKapyBH
OCTH/Ia MIILTAII TAPTUOM - PEXKHUM PaOOTHI IO/ YIIPABICHUEM
IICHTPAJIBHOTO TIPOIECCOPa, HEABTOHOMHBIN PEKUM

1.Find out the English translations of the following words and word
combinations from the text

DJIEKTPOH SPUM YTKA3TUUJIAPHUHT MypaKKad TapMOKJIN MallIMHACU
(MamuHa CO CJI0KHOM CEThIO JICKTPOHHBIX ITOJIYIIPOBOJHHUKOB);
BBIKJIFOUYATEN(3JIEKTP TOKMHU y3UIl) OriIad OOMIKapyB (yIpaBisiTh
BBIKJTIOUATEIISIMY ); KyJla Maiia MeTaJl SIpOJIapHU MarHUTIaMOK
(HaMarHUYMBAThH KPOIICUYHBIC METAIUTMYCCKHUE AApa); sAapoap (sapa);
EKWIraH €K YIupriTad (BKIIOYCH WUIH BBIKITIOUCH); MarHUTIIAHTaH KA
MarHUTCU3JIaHTaH (HaMarHWYeHHBIN WK

pa3MarHu4YeHHbBIN );XaTIap,COHJIAPHHU CaKJjalll Ba Ha30paT KHJIUIII
KyJpaTura sra (CocOOHOCTb XpaHCHHS U yIIPABJICHUS YHCIIaMH,
MUChbMaMH); MabIyMOTIapraunuioB oepuii(oopadboTka nHGpOpMaInn);
MabJIyMOTJIapHU KypcaTMmaiap Iakiuia Kadyn Kuiauil (MpUHUMATh
uHpOopMaIHio B GOpMe HHCTPYKIUI); MabJIyMOTJIap OMJIaH MaTeMaTHK
Ba KM MAHTUKHUI aMasutapHU 0a>KapMOK, (BBITOJIHSATh MAaTEMaTUUECKHE

W/WITH JIOTHYECKHE OTIepaIliui HH()OPMAIHSIMK); MabIyMOTIAPHH
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KAPUTHII Ba YAKAPHUIIT YCKyHACH (YCTPOMCTBO BBOJA U BHIBOJIA
MH(POPMAIIHH );MaXCyC TOIIIUPHUK KOMITIOTepIapu (KOMITBIOTEPBI
CICIUAIBHOTO Ha3HAYCHHS); YMYMHUI TOMIIUPUK KOMITFOTEPIIApH
(koMITBIOTEPBI OOIIEr0 HA3HAYCHHUS); KOCMOHABTHKA (KOCMOHABTHKA).

2. Read the third paragraph of the text and find the information dealing
with the CPU. Give the definition of the CPU, point out its functions.
3. Read these international words and give their Russian equivalents:
function, instruction, data, display, disc, magnetic, binary, calculations,
register, programming, symbolic, automation, electronic, navigation,
communication, arithmetic, logic.

4. Give the Russian or Uzbek equivalents of the following words and
translate them:

microprocessor, programmable, operation, input, output, comparison,
rotating, addressable, processing, calculation, keyword, lengthy,
application, symbolic, execution, computerized, unmanned.
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UNITIHI.MICROPROCESSOR

A microprocessor is a programmable logic device. That means that the
function or logical operation may be altered by applying instructional
“words”™ at its input. Under this term “microprocessor” we mean central
processing unit (CPU) of a computer. A microprocessor chip contains a
great part of computer capability.

Microprocessor itself can input and output data, usually in digital
form. Later this data can be exchanged between processor and other output
/ input devices such as display, floppy disc drive, magnetic tapes, etc. Also
microprocessor contains ALU (arithmetic logic unit) which works with
arithmetic or logical operations such as addition, subtraction, comparison,
rotating left or right, etc. The other part of microprocessor is directly
addressable memory where we can keep a vast amount of the data.

As in the central processing unit or CPU, the task of the
microprocessor is to receive data in the form of binary digits (“0” or “17),
to store data for the later processing, to perform arithmetic and logic
operations on the data according to previously written instructions and to
deliver the results of calculations to the user.

Generally, a typical microprocessor consists of: the arithmetic and
logic unit (ALU), a decode and control unit, registers with the main register
which is called an accumulator, address buffers. ALU performs arithmetic
and logic operations; control unit interprets instructions from the program;
buffers supplies the memory with the address.

In order for any of us to use the microprocessor we must first know
how to make it work; thus it means we must know how to instruct it, how
to get information into and out of the circuits, and how to communicate with
the system in the language that the machine understands. So we are speaking
about programming or creating software.

There are two ways to programme the modern computers: to use
assembly language or high-level programming languages. What is better?
High-level languages should be the way to go because they make more
efficient use of the programmer. They more directly represent the logic flow
of the program. Also their commands and keywords like English words,

which again help with the writing of programs. However, compared with
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assembly language, high-level languages make less efficient use of the
computer. They require more time for execution and more memory space-
both critical factors in microprocessor system. Another problem is lengthy
programs in a high-level language can take a long time, even a hour, to
compile from source code into machine language, the only language
microprocessor understands. The best way to avoid these problems, from
the programmer’s point of view, is to opt special assembly language. This
language 1s i1deal for many applications because it’s quicker and easier to
write programs using the assembler.

Usually during the programming, the programmer uses six types of
instruction which the microprocessor deals with. The first group is the move
type of instruction such as Load and Store. The second group is the
arithmetic instructions such as addition, subtraction, multiplying, division.
The next group logical instructions such as AND, OR. Also we can work
with so-called edit instruction, which rearrange the bits of data. The fifth
group is the group of the control instruction which can help us to control the
execution of programs.

The application of microprocessor is so numerous that it’s very
difficult to name all the spheres of our life where the microprocessor plays
an important role. Video TV games, intelligent computer terminals, process
controllers, computerized automotive electronic systems, etc. Modern
airplanes depend on sophisticated microprocessor systems for navigation,
communication, passenger comfort and safety. In business microprocessors
will involve the distribution and control of information. In industry
microprocessors are used for machine-tool control and control over the
process of unmanned production. A home microprocessors help to relax
working with computerized game programs or help study presenting new
educational software. The microprocessor really penetrated in our everyday
life and they work almost everywhere making our life better.

VOCABULARY
a MICroprocessor — MUKpOIPOIECCOp - MEKPOTIPOIIECCOP
logic device - MAHTHKHUI KypHJIMA - JIOTHYECKOE YCTPOHCTBO

digital form - pakamium makn - nudposas hopma
14



output / input devices - KUpHTHII /4MKAPHII KypHJIMACH - yYCTPOHCTBO
BBOJa/BhIBOjIa (YBB)

floppy disc drive - srunyBYaH JUCKIap y4yH JHUCKABOJ - JUCKOBOJ JIS
THOKHUX JUCKOB

to store data - MabIyMOTIIApHU CcaKJIal - XpaHCHHE WHPOPMAITUH (TaHHBIX)
ALU-arithmetic-logic unit - AMK —apupmMeTuk MaHTHUKUH KypuiMa -
AJTY—apupMeTuKo-JIOru4ecKoe yCTpOUCTBO

a decode and control unit - GomkapyB KypriIMacH - YCTPOMCTBO YIIPaBICHUS
(YY)

deal with — Ounan umr kypMox — paboTars ...

software - nactypuit tabmMuHOT(/IT) - mporpammuoe obecnieuenue (I10)
assembly language — accembOuep - accemOiep

high-level language - roxopu napacanu THILIAp - A3bIKKA BHICOKOTO YPOBHS
machine language - mainHa TUJIH— MaIlMHHBIA S3bIK

symbolic names -  pam3muii Oenrunap - CHMBOJNYCCKUE 3HAKU

logic instructions - maHTHKUI OyHPYKIap - JIOTHYECKUE KOMaHIbI
complicated — mypakkab - cIIOKHBIH

sophisticated — mypakkaO(Jramran) —CIOKHBIH; YCI0KHCHHBIN

1.Say if the following statements are true or false. If they are false,
correct them:

1. Under the term “microprocessor” we mean central processing unit of a
computer.

2. Microprocessor can input and output data in digital or symbolic form.

3. Such a device as directly addressable memory is not used with
microprocessor.

4. The main register is so-called accumulator.

5. To know how to make microprocessor work means to know how to
instruct it.

6. There is only one way to programme the microprocessor — high — level
languages.

7. High-level languages don’t require much time for execution and more
memory space.

8. In industry microprocessors are used to control the process of unmanned

production.
15



2.Give the English equivalents of the following words and phrases:
JlacTypyioBUM  MaHTUKUWA  KypuiMa(IporpaMMHUPYEMOE  JIOTHYECKOE
YCTPOMCTRBO); MabIyMOTIapHU pakKamiu 1aKJIJ1a KaiiTa
unuiani(oopadareiBaTh MHGOpMaNKO B U(PpoBoi ¢opme);ganra(yHrra)
CHWUDKHUIII (CIBHT BJIEBO (BIPaBo)); JacCTypHid TabMHHOTHH SIPaTHIII
(co3ganme MPOrpaMMHOTO 00ECIICUCHHMS);TACTYPHHU aMajira OTUPHII BAKTH
(Bpemst UCTIOJTHEHUS IPOTrPaMMBI); MUKPOTIPOIECCOPIAPHUHT
KYJUIAaHUIUIIA (MIPUMEHEHHE MUKPOIPOIIECCOPOB;

. Complete the sentences according to the text:

. A microprocessoris a ...

. The data can be exchanged between ...

. ALU works with such operations as ...

The microprocessor receives the data in the form ...

A typical microprocessor consists of ...

So we are speaking about programming or ...

There are two ways to programme the modern computers; to use ...

R e
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UNIT IV. OPERATING SYSTEMS

Today, operating systems control and manage the use of hardware
devices such as the printer or mouse. They also provide disk management
by letting you store information in files. The operating system also lets you
run programs such as the basic word processor. Lastly, the operating system
provides several of its own commands that help you to use the computer.

DOS is the most commonly used PC operating system. DOS is an
abbreviation for disk operating system. DOS was developed by a company
named Microsoft. MS-DOS is an abbreviation for «Microsoft DOS». When
IBM first released the IBM PC in 1981, IBM licensed DOS from Microsoft
for use on the PC and called it PC-DOS. From the users perspective, PC-
DOS and MS-DOS are the same, each providing the same capabilities and
commands.

The version of DOS release in 1981 was 1.0. Over the past decade,
DOS has undergone several changes. Each time the DOS developers release
a new version, they increase the version number.

Windows NT (new technology) is an operating system developed by
Microsoft. NT is an enhanced version of the popular Microsoft Windows
3.0, 3.1 programs. NT requires a 386 processor or greater and 8 Mb of
RAM. For the best NT performance, you have to use a 486 processor with
about 16 Mb or higher. Unlike the Windows, which runs on top of DOS,
Windows NT is an operating system itself. However, NT is DOS
compatible. The advantage of using NT over Windows is that NT makes
better use of the PC's memory management capabilities.

OS/2 is a PC operating system created by IBM. Like NT, OS/2 is DOS
compatible and provides a graphical user interface that lets you run
programs with a click of a mouse. Also like NT, OS/2 performs best when
you are using a powerful system. Many IBM-based PCs are shipped with
OS/2 preinstalled.

UNIX is a multi-user operating system that allows multiple users to
access the system. Traditionally, UNIX was run on a larger minicomputer
to which users accessed the systems using terminals and not PC's. UNIX
allowed each user to simultaneously run the programs they desired. Unlike
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NT and OS/2, UNIX is not DOS compatible. Most users would not purchase
UNIX for their own use.

Windows 95 & 98 (Windows 2000) are the most popular user-oriented
operating systems with a friendly interface and multitasking capabilities.
The usage of Windows 95 and its enhanced version Windows 98 is so
simple that even little kids learn how to use it very quickly. Windows 95
and 98 are DOS compatible, so all programs written for DOS may work
under the new operating system.

Windows 95 requires 486 processors with 16 megabytes of RAM or
Pentium 75-90 with 40 megabytes of free hard disk space.

VOCABULARY:

to consume — doitganaHu - NOTPeOIATH
consumer- ¢oligaranyBYd, UCTCHMOIYH—TIONIB30BATEb, IOTPEOUTEITH
to realize — TynmyHMOK, aHIJIaMOK - TTOHSTH, OCO3HATH
smart - aKJuIM- YMHBIU
decade- nekanma, yH WwII - Jekana, JECATUICTHE
top - Tema, FOKOPHCH, SHT YCTH - BEPX, BEpIINHA
on top of DOS—/IOC ycruna, JIOC acocuna - «cBepxy», Ha ocHoBe JJOC
are shipped — erka3ub Gepuiaay - MOCTABISIOTCS
compatible — 6up - Oupura TYFpu KeaguraH, MOC - COBMECTHMBIN
with a click of a mouse — cuukoHua TyrMacuHHM OUp MapTa OOCHII OMIIaH
OJTHAM TIEITYKOM KHOIIKH MBIIITH
aCcCess - KUpUIl MYMKHUH Oynran(ityi) - qocTyn
to allow — pyxcar 0epMOK - ITO3BOJIATh
multiple users—kynruna doiigamanyBunIap - MHOTOYHCIICHHBIC
10JIb30BaTEIIN
simultaneously - Oup madTHUHT y3u1a - OJHOBPEMEHHO
to ship - TabMuHIAMOK, €TKa3u0 OEPMOK - IIOCTABIIATh, JOCTABIIAThH
to desire — mcramok- xKenaTh

1.Answer the questions:

1) What problems faced programmers in the 1940's and 1950's?

3) What are the basic functions of operating system?

4) What does the abbreviation DOS mean?
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5) What company developed the first version of DOS operating
system? For what purpose was it done? Was the new operational system
successful?

6) What is the difference between the PC-DOS and MS-DOS

7) What does the abbreviation NT stand for? Is NT DOS-compatible?
What are the basic requirements for NT?

9) What makes UNIX so different from the other operational
systems?

10) What are the special features of Windows 95, Windows 98,
Windows 2000?

2.Match the following:

1) Like NT, ... is DOS compatible and provides a graphical user
interface that lets you run programs with a click of a mouse.

2)... 1s the most commonly used PC operating system

3)... is a multi-user operating system that allows multiple users to
access the system

4)... is an operating system developed by Microsoft, an enhanced
version of the popular Microsoft Windows programs.

5) The usage of... is so simple that even little kids learn how to use it
very

a) UNIX

b)DOS

C) NT

d) OS/2

e) Windows 95

3. Which of the listed below statements are true/false. Specify your answer
using the text.

1) When computers were first introduced in 40's and 50's programmers
had to write programs to instruct CD-ROMs, laser printers and scanners.

2) The operational system controls and manages the use of the hardware
and the memory.

3) There are no commands available in operating systems, they are only in
word processors.

4) Microsoft developed MS-DOS to compete with IBM's PC-DOS.
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5) NT requires computers with 486 CPU and 16 M random access
memory.

6) OS/2 is DOS compatible because it was developed by Microsoft.

7) Traditionally, UNIX was run by many users simultaneously.

8) Windows 95 and Windows 98 are DOS compatible and have very
«friendly» and convenient interface.

4.Find out the English equivalents:

3amMoHaBUl onepaloH TU3UMIIap (COBPEMEHHBIE ONEPAIMOHHBIC
CUCTEMBI); TU3UMIIH ac000 - YyCKyHaIap(CHCTEeMHBIC 000PYI0BaHUA);
doinananyBuMHUHT Tpaduk uaTepdeiicu( rpadudeckuit muaTepdeiic
I0JIb30BAaTENS); KyIIIMMUa AacTypiiap (AOMOJHATEIBHBIC IPOTPaMMBbI );KYII
BAKTHHU OJIMOK (ITOTJIOIIATh MHOT'O BPEMEHH );IaCTypHH HMIIIATHIN (3aIyCcKaTh
porpamMmmy);
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UNIT V. HARDWARE

What is hardware? Webster's dictionary gives us the following definition of
the hardware — the mechanical, magnetic, electronic, and electrical devices
composing a computer system.

Computer hardware can be divided into four categories:

1) input hardware

2) processing hardware

3) storage hardware

4) output hardware.

Input hardware

The purpose of the input hardware is to collect data and convert it into a
form suitable for computer processing. The most common input device is a
keyboard. It looks very much like a typewriter. The mouse is a hand held device
connected to the computer by small cable. As the mouse is rolled across the
mouse pad, the cursor moves across the screen. When the cursor reaches the
desired location, the user usually pushes a button on the mouse once or twice to
signal a menu selection or a command to the computer.

The light pen uses a light sensitive photoelectric cell to signal screen
position to the computer. Another type of input hardware is optic-electronic
scanner that is used to input graphics as well as typeset characters. Microphone
and video camera can be also used to input data into the computer. Electronic
cameras are becoming very popular among the consumers for their relatively
low price and convenience.

Processing hardware

The purpose of processing hardware is retrieve, interpret and direct the
execution of software instructions provided to the computer. The most common
components of processing hardware are the Central Processing Unit and main
memory.

The Central Processing Unit (CPU) is the brain of the computer. It reads
and interprets software instructions and coordinates the processing activities that
must take place. The design of the CPU affects the processing power and the
speed of the computer, as well as the amount of main memory it can use
effectively. With a well-designed CPU in your computer, you can perform
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highly sophisticated tasks in a very short time.

Memory is the system of component of the computer in which information
Is stored. There are two types of computer memory: RAM and ROM.

RAM (random access memory) is the volatile computer memory, used for
creating loading, and running programs and for manipulating and temporarily
storing data;

ROM (read only memory) is nonvolatile, non-modifiable computer
memory, used to hold programmed instructions to the system.

The more memory you have in your computer, the more operations you can
perform.

Storage hardware

The purpose of storage hardware is to store computer instructions and data
in a form that is relatively permanent and retrieve when needed for processing.
Storage hardware serves the same basic functions as do office filing systems
except that it stores data as electromagnetic signals. The most common ways of
storing data are Hard disk, floppy disk and CD-ROM.

Hard disk is a rigid disk coated with magnetic material, for storing
programs and relatively large amounts of data.

Floppy disk (diskette) - thin, usually flexible plastic disk coated with
magnetic material, for storing computer data and programs. There are two
formats for floppy disks: 5.25" and 3.5". 5.25" is not used in modern computer
systems because of it relatively large size flexibility and small capacity. 3.5"
disks are formatted 1.4 megabytes and are widely used.

CD-ROM (compact disc read only memory) is a compact disc on which a
large amount of digitized read-only data can be stored. CD-ROMs are very
popular now because of the growing speed which CD-ROM drives can provide
nowadays. Output hardware

The purpose of output hardware is to provide the user with the means to
view information produced by the computer system. Information is output in
either hardcopy or softcopy form. Hardcopy output can be held in your hand,
such as paper with text (word or numbers) or graphics printed on it. Softcopy
output is displayed on a monitor.

Monitor is a component with a display screen for viewing computer data,
television programs, etc.
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Printer is a computer output device that produces a paper copy of data or

graphics.

Modem is an example of communication hardware — an electronic
device that makes possible the transmission of data to or from computer via
telephone or other communication lines.

Hardware comes in many configurations, depending on what the computer
system is designed to do. Hardware can fill several floors of a large office

building or can fit on your lap.

VOCABULARY

amount — MUKJIOP - KOJIMYECTBO
capacity - curum -
BMECTHUTEIILHOCTh

hard disk — kaTTUK qUCK- KECTKUI
TTUCK, «BUHYECTEP»

lap - Tu33anapu - KoneHH

modem— Moaem - MoieM

Mouse - 00bEeKTIapHU PKpaHaa
KOMJIAIITUPHUII YCKYHACH —CUYKOH -
YCTPOMCTBO I TIEPEMEILICHUS
00BEKTOB Ha IKPaHE, «MBIIIIb)
output hardware— MabITyMOTHH aKcC
STTUPYBYH YHKAPYB YCKYHACH -
BBIXOJTHBIE YCTPONCTBA OTOOpake-
HUs “H()OpMAIUU

processing hardware -
MabJIyMOTJIAPHU KalTa MIIIIAIT
YCKYHACH - yCTPOMCTBAa 00pabOTKH
JTaHHBIX

RAM-0O32YVY (Onepatus 3ciabd
KOJyBuM yckyHa) — O3Y
(omepaTuBHOE 3aIIOMHUHALOIIIEE
YCTPOICTBO)

ROM —JIDY - Jloumuii 3¢c1ad
KOJIyBUYU yCKyHa - [13Y
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(MOCTOSTHHOE 3alTOMUHAIOIIIEE
YCTPOMCTBO)

sensitive— ce3yByaH -
YyBCTBUTEJbHBIN

sophisticated — mypakkao -
CJIOKHBIN

storage hardware —
MabJIyMOTJIAPHU CaKJIOBYM YCKyHA -
yCTPOWCTBA XPAHECHHS TaHHBIX
temporarily — BakTiHYA - BpeMEHHO
temporary — BakTHHYAJIUK -
BPEMEHHBIN

the purpose - makcan - 1e/Ib

tier - spyc -sapyc

to convert — aitytTaHTUPMOK -
npeoO0pa3oBhIBAThH

to direct — 6omKkapMoK -ympaBiIsaTh
to execute — 6axxapMOK - BBITIOJIHSITh
to interpret — Tap>xuMa KHIJIMOK -
MIePEBOJIUTH

to provide — TabMUHIAMOK -
o0ecreunBaTh

to reach — spummox -mocrturath

to retrieve — ynkapub OJIMOK -
U3BJICKATH



to roll - alinanTHpMOK, KaiiTa volatile— yuap, TypryH 3mac -
TyMaJIaTMOK - KaTaTh, JIETYYU, HECTOUKHUMN
IepEKaThIBATh

1.General understanding:

1. What is the Webster's dictionary definition of the hardware?

2. What groups of hardware could be defined?

3. What is input hardware? What are the examples of input hardware?

4. What is mouse designed for? What is a light pen?

5. What is processing hardware? What are the basic types of memory used
ina PC?

6. Can a PC-user change the ROM? Who records the information in
ROM?

7. What is storage hardware? What is CD-ROM used for? Can a user
record his or her data on a CD? What kind of storage hardware can contain
more information: CD-ROM, RAM or ROM?

8. What is modem used for? Can PC-user communicate with other people
without a modem?

2.Which of the listed below statements are true/false. Specify your
answer using the text.

1) Computer is an electronic device therefore hardware is a system of
electronic devices.

2) The purpose of the input hardware is to collect data and convert it into a
form suitable for computer processing.

3) Scanner is used to input graphics only.

4) The purpose of processing hardware is to retrieve, interpret and direct
the execution of software instructions provided to the computer.

5) CPU reads and interprets software and prints the results on paper.

6) User is unable to change the contents of ROM.

7) 5.25" floppy disks are used more often because they are flexible and
have more capacity than 3.5" disks.

5) Printer is a processing hardware because its purpose is to show the
information produced by the system.
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6) Modem is an electronic device that makes possible the transmission of
data from one computer to another via telephone or other communication lines.

7) The purpose of storage hardware is to store computer instructions and
data in a form that is relatively permanent and retrieve them when needed for
processing.

3.Give definitions to the following using the vocabulary

1)CPU 5) Printer 9) Keyboard

2) ROM 6) Modem 10) Sound-card
3) Floppy-disk 7) Motherboard

4) CD-ROM 8) Hard disk

4.Match the following:
1) mpoueccop
2) KJ1aBuartypa
3) CUYKOH (MBIIIIb)
4) nuckeTta
5) «BUHUYECTEP»
6) MmojieM
7) aKpaH
8) 1DV (I13Y)
9) OBY (03Y)
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a) nonvolatile, non-modifiable computer memory, used to hold
programmed instructions to the system.

b) the part of a television or computer on which a picture is formed
or information is displayed.

c) rigid disk coated with magnetic material, for storing computer
programs and relatively large amounts of data.

d) an electronic device that makes possible he transmission of data
to or from computer via telephone or other communication lines.

e) a set of keys, usually arranged in tiers, for operating a typewriter,
typesetting machine, computer terminal, or the like.

f) volatile computer memory, used for creating, loading, and running
programs and for manipulating and temporarily storing data; main
memory.

g) central processing unit: the key component of a computer system,
containing the circuitry necessary to interpret and execute program
instructions.

h) a palm-sized device equipped with one or more buttons, used to
point at and select items on a computer display screen and for controlling
the cursor by means of analogous movement on a nearby surface.

1) a thin, usually flexible plastic disk coated with magnetic material,
for storing computer data and program.
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UNIT VI. TYPES OF SOFTWARE

A computer to complete a job requires more than just the actual
equipment or hardware we see and touch. It requires Software —
programs for directing the operation of a computer or electronic data.

Software is the final computer system component. These computer
programs instruct the hardware how to conduct processing. The computer
Is merely a general-purpose machine which requires specific software to
perform a given task. Computers can input, calculate, compare, and
output data as information. Software determines the order in which these
operations are performed.

Programs usually fall in one of two categories: system software and
applications software.

System software controls standard internal computer activities. An
operating system, for example, is a collection of system programs that aid
in the operation of a computer regardless of the application software being
used. When a computer is first turned on, one of the systems programs is
booted or loaded into the computer’s memory. This software contains
information about memory capacity, the model of the processor, the disk
drives to be used, and more. Once the system software is loaded, the
applications software can be brought in.

System programs are designed for the specific pieces of hardware.
These programs are called drivers and coordinate peripheral hardware
and computer activities. User needs to install a specific driver in order to
activate a peripheral device. For example, if you intend to buy a printer
or a scanner you need to worry in advance about the driver program
which, though, commonly goes along with your device. By installing the
driver you «teach» your mainboard to «understand» the newly attached
part.

Applications software satisfies your specific need. The developers of
application software rely mostly on marketing research strategies trying
to do their best to attract more users (buyers) to their software. As the
productivity of the hardware has increased greatly in recent years, the
programmers nowadays tend to include as much as possible in one
program to make software interface look more attractive to the user.
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These class of programs is the most numerous and perspective from the
marketing point of view.

Data communication within and between computers systems is
handled by system software. Communications software transfers data
from one computer system to another. These programs usually provide
users with data security and error checking along with physically
transferring data between the two computer's memories. During the past
five years the developing electronic network communication has
stimulated more and more companies to produce various communication
software, such as Web-Browsers for Internet.

VOCABULARY:
aid — kymak - TOMOIIb
to attach —xymmox -nmprucoe MHATE
control— koHTpo, OOMIKAPYB - yIpaBICHUE
developer — nmioB 6epyBur - pa3pabOTUHK
internal- muku - BHYTpeHHMIMA
mainboard — ona maTa - MarepuHCKas 1IaTa
memory capacity— XxoTupa CUFUMH - BMECTUMOCTb ITAMSITH
peripheral — mepudepuk - nepudepuiinbii
regard — myHOCa0ar - OTHOIIICHHE
regardless - ...ra kapamaii - HecMOTps Ha, 0€30THOCUTEIIBLHO,
security— xaBCH3IIHK - 6€30MTaCHOCTh
specific — aHWK - KOHKPETHBIH, ONIpeIeICHHBIHI
to boot — rokiTamMoK - 3arpyxath
to check — TekmupMoK - MPOBEPSITH
to complete —6axapMoOK, IKyHJIAMOK - COBEpIIaTh, 3aBEPIIATh
to conduct- o6 0OpPMOK - TTPOBOIUTH
to develop — puBOkITaHTUPMOK - pa3BUBAThH
to handle — GomkapMoK - yrpaBisTh,
to install — ypHaT™MOK - ycTaHaBIMBAThH, BCTPAaUBaTh, MHCTALTUPOBATH
to require- Tamab KHJIMOK - TpeOOBATh
to secure- xaBhCHU3IUKHU TAbMHHIAMOK - 00ECIeunBaTh 0€30MaCHOCTh
to transfer — yTka3MoK -— mepeBOaUTh, IEPEHOCUTh
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Web-browser — “6Gpayszep” HuTepHeT ayHE DJICKTPOH TapMOFHUIAaH
doianaHyBYl Y4yH MabJIyMOTJIAPHU KHUIUPHII Ba COJUIITHPHUIITA
UMKOHOEpYBUYM JacTyp - «Opay3ep» (mporpamMmma, MO3BOJISIONIAs
MOJIb30BATENII0 MCKATh W CUYMTHIBATh HMHQPOPMALUIO C TI00aabHOM
AJIEKTPOHHO# ceTH Internet)

1.General understanding

1. What is software?

2. In what two basic groups software (programs) could be divided?

3. What is system software for?

4. What is an operating system — a system software or application
software?

5. What is a «driver»?

6. What is application software?

7. What is application software used for?

8. What is the tendency in application software market in the recent
years?

9. What is the application of the communication software?

2.Which of the following is Software:
1. Program
2. Mouse
3.CPU
4. Word processor
5. Modem
6. Web-browser
7. Operating system
8. Scanner
9. Printer

3.Which of the listed below statements are true/false. Specify your
answer using the text:
1) Computer programs only instruct hardware how to handle data
storage.
29



2) System software controls internal computer activities.

3) System software is very dependable on the type of application
software being used.

4) The information about memory capacity, the model of the
processor and disk drives are unavailable for system software.

5) The driver is a special device usually used by car drivers for
Floppy-disk driving.

6) It is very reasonable to ask for a driver when you buy a new
piece of hardware.

7) Software developers tend to make their products very small and
with poor interface to save computer resources.

8) Communication software is in great demand now because of the
new advances in communication technologies.

9) Application software is merely a general-purpose instrument.

10) Web-browsers is the class of software for electronic
communication through the network.
4.Find English equivalents in the text:

1) JlacTypuii TAbMUHOT OTeparusiap Oakapuiaull TapTHOWHH
oenrunaiinu (IlporpamMmHoe o0ecriedeHre onpeesseT NOpsIA0K
BBITIOJTHCHUS OTICPAITUii).

2) Amanuii nactypiap CH3 KyHraH aHUK MacallaHd Oa)kapauiap
(cU3HUHT YXTUEXUHTU3HU KoHaupaan) ([Ipukiaanaeie mporpaMMbl
BBIITOJIHAIOT ITOCTABJICHHYIO BaMH KOHKPCTHYIO 3a/1a9y (YI[OBJIGT BOPAIOT
BaIly MOTPEOHOCTH)).

3)dacTypiapHuHT OyHIal CHH(U — MAPKETHHT HyKTau Ha3apuiaaH
SHT KYTI COHJIA Ba KeJIaKarv NopJiok.( ITOT KJlacc NporpaMM — CaMblii
MHOTOUYHUCIICHHBIN U TIEPCIICKTUBHBIN C TOYKU 3PCHUSI MAPKETHUHTA).

4) TusuMIH JacTypiiap KOMITFOTEp TH3UMHUHHUHT aHUK yYCKyHaJIapH
yuyH MyJkaianra .(CucteMHble IporpaMMbl MpeiHa3HAYEHbI 15
KOHKPETHBIX YCTPONCTB KOMITBIOTEPHOIN CUCTEMBI).

5)Komrrrorep mik MapTa Kuiranaa(uira TyIaprIraiia ) TH3UMITH
JacTypiiap/iad OMpy YHUHT XOTHUPAcUra roKJIaHraH OYJIMIIN Kepak. (
Koma KOMIIBIOTCP BICPBBIC BKIIIOYACTCA, OAHA U3 CUCTCMHbIX
IPOrPaMM JIOJDKHA OBITH 3arpy’KeHa B €ro IMaMsTh).
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CHAPTER I AUTOMATION OF MANUFACTURING
PROCESSES
UNIT VII. MANUFACTURING PROCESSES OF ELECTRONIC
PRODUCTS

A wide variety of processes is used during the manufacture of
electronic products. The choice of process will depend on the number of
products being made and the materials being used. The production system
used depends on how many identical products need to be produced. There
are three types of production system: one-off ,batch, high volume.

One-off production: This is used to produce very small amounts of
items or specialized electronic products. For example, using photo-
etching to make a one-off printed circuit board (PCB) to test a design.
Many of the processes (such as making the PCB or soldering the circuit)
might be carried out by hand.

Batch production:

This is the most common type of production in the electronics
industry. It involves making a set quantity of the same product, then
switching over to make the next product. Manufacturing is normally
divided into a number of separate stages during batch production. Each
stage is carried out using different machines, which are often computer-
controlled. The stages in a PCB batch-production process might be:

making the PCB, drilling the holes, populating the board with components
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soldering the components in place, checking the board, and mounting it
into the product.

High-volume production

This is used to produce very large numbers of identical products, such
as electronic circuits for cars, washing machines and fridges.

The manufacturing process is broken down into a number of steps that
are carried out in sequence on a production line. Production is often done
using computer-controlled machines. For example, these might load the
PCBs into chemical etch tanks, or pick and place the components on the
PCB.

Production lines tend to be very expensive to set up. Thousands of
products have to be sold to cover the costs of the equipment.

When developing a product, the designer must consider not only the
function of the product, but also broader environmental and social issues.
Making products uses resources, including the materials used in the
product and the energy needed to make it. Using these resources has an
impact on the environment and society. The designer of electronic
products should consider a number of factors in order to reduce
environmental impact, including: the material used to make the product;
the life of the product; disposal: what happens to the product at the end of
its life?

VOCABULARY

process(es) -- xxapaéu(iap) — npouecc(bl)
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manufacture of electronic products— saekTpoH MaxcynoTaap uiuiad
YUKAPHUII —IIPOU3BOACTBA JJICKTPOHHLIX ITPOAYKTOB

produce -- unuIad YUKapMOK - IPOU3BOTUTH

a choice — Tantam - BEIOOD

depend on— ...ra GOFJIMK OYJIMOK — 3aBHUCETH OT
identical — afinan yXmarni,Oup Xui - HICHTHIHBIH
need — 3XTUEXK CE3MOK - HYXKIAThCS

one — off — Gup mapranuk oiiganaHuIIra HILIad YMKaApUIraH
MaxCyJoTJIap —TOBapbl OJHOPA30BOTr0 MOJIL30BaHUS (OTHOPA30BHIN)

batch - Oup BakTHa unLIA0 YMKapHIaUraH
MaXxCyJIOTJIap,KOJNYECTBO WM MAPTHsI TOBAPOB IIPOU3BOISIINICS B
OJIHO BPEMSI

high volume- omMmaBuii niad YrMKapuaagurad
MaxcCyJI0Tiap,IpoayKThl MACCOBOTO IIPOM3BOJICTBA

amount -- MUKIOp - KOJIMYECTBO

item(s) —amoxmma KucM(J1ap) — OTACIbHBIC YaCTH, ITYHKTHI
photo-etching — dororuakorpadus - poronuakorpadms
asset quantity of — Tymam conn —Habop KOJIMYECTBA

printed circuit board (PCB)— 6ocMma miaTa, Tex.- HaIIp Tarjiury -
reyaTHas 1iara

soldering the circuit—cxema €xu 3aHXUPHH KaBIIApJIaMOK — Iaiika
CXEM WJIH LierneHn

carry out—oaxxapMoK- BBITIOJIHSTh

switching— Oup XomnarmaH OoIIKa X0JIaTra YTHII,Y3TapuIl -
NIEPEKITIOUCHUE
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computer-controlled— xommnbsTep opKaau OOIIKApPUIaIUTaH -
KOMITBIOTEPHOE YIIPaBICHHUE

drilling the holes—remmxirapau mapmanaii - CBepJICHHUS OTBEPCTUIH
populating— axoJMHHMHT KY4rO KEJIMILHU - 3aCEICHUEC

mounting--- MOHTa)X KHJIUII, HMFUII — MOHTaX,cOOpKa

break (broken )down into — Gockuunapra OYIHMHMOK - pa30UT Ha ATAIIbI
In sequence ON— M3YMIUIMK/IA,KeTMa-KETIMK/A - B [TOCIEA0BATEAbHOCTH

chemical etch tanks —kuméEsnii 3axapaHran pe3epByapiap — XHMHYECKOE
TPaBIICHHUE pe3epPBYyaphI

Cover—KOHHaMOK,UpHI/IHI/I TSJ/J'II[I/IpMOK - IIOKPBIBATbH

the costs of the equipment—xkuxo3nap TaHHApXH —CTOMMOCTH
o00Opya0BaHUS

1. Guess the meaning of the following international words:
electronics, manufacture, product, system, to test, population, designer,
factor, drill, chemical, identical.

2. Give the English equivalents for the following:
doronmuakorpadus(hoTonuHKOrpadus); amoxuaa KucM(iap)
(oTmenmpHBIC YaCcTH, MyHKTHI); OOCMa IJIaTa, TeX.- HAIllp TarJuru
(meyaTHas TUTaTa); OakapMOK (BBITIOJHATH); M3YWLIUKA (B
TIOCJICIOBATEIIBHOCTH); KOIUIAaMOK (ITOKPBIBATh); ac000-yCKyHaIap
TaHHApXU (CTOMMOCTh 000PYIOBaHUs); 3aXapJlaHraH pe3epByapJiap
(TpaBlIleHHBIC pe3epBYyaphl); TapMa OWIIaH TSIIMOK (CBEpIICHHUE
OTBEpCTHUIA)

3. Answer the questions below:
1.Where is used a wide variety of processes?
2.What does the production system depend on?

3.How many types of production are there in the manufacturing of

electronic products?
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4.How is carried out each stage of manufacturing?

5.What PCB bath production processes are explained in the text?
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UNITVIII. AUTOMATION

Automation is the system of manufacture performing certain tasks,
previously done by people, by machines only. The sequences of
operations are controlled automatically. 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 non-manufacturing
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
environments 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 of production. This method of production was adopted
by most car manufacturers and became known as Detroit automation.

The feedback principle is used in all automatic-control mechanisms
when machines have ability to correct themselves. The feedback principle
has been used for centuries. An outstanding early example is the flyball
governor, invented in 1788 by James Watt to control the speed of the
steam engine. The common household thermostat 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
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manufacturing processes. 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.

More recently, the introduction of microprocessors and computers
have made possible the development of computer-aided design and
computer-aided manufacture (CAD and CAM) technologies. When using
these systems, a designer draws a part and indicates its dimensions with
the help of a mouse, light pen, or other input device. After the drawing
has been completed the computer automatically gives the instructions that
direct a machining center to machine the part.

Another development using automation are the flexible
manufacturing systems (FMS). A computer in FMS can be used to
monitor and control the operation of the whole factory.

Automation has also had an influence on the areas of the economy
other than manufacturing. Small computers are used in systems called
word processors, which are rapidly becoming a standard part of the
modern office. They are used to edit texts, to type letters and so on.

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 particular 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 service industries are difficult to automate, though
agriculture industry may become more mechanized, especially in the
processing and packaging of foods.

The automation technology in manufacturing and assembly is widely
used in car and other consumer product industries.

Nevertheless, each industry has its own concept of automation that
answers its particular production needs.
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VOCABULARY
automation — aBToMaTJIAIITUPHII -aBTOMATH3AIIHS
previously— aBBai (pok) - paHee
sequence — KeTMa-KeTIIHK - TIOCCI0BATEIIBHOCTh
assembly plant — iinrurn 3aBoau - COOPOYHBIN 3aBO/T
non-manufacturing —umuiad yukapuIManiuras -
HHEITPOU3BOJCTBCHHBIN
device — xkypuima, yCKyHa - YCTPOMCTBO, IpHOOP
resemble — yxXmaMoK- MOX0IUTh
efficiency — camapagopiuk — 3 PEKTUBHOCTD
fly ball governor - mapka3zgan Kouupma peryJsaTop - HeHTPOOSKHBIN
peryJsTop
steam engine — mapoBo3 - apoBo3
household thermostat — mawummii TepMocTar - OBITOBOM TEpMOCTAT
facilitate — oconnamTHPMOK - CIIOCOOCTBOBATH
punched - nepdopanusaanrad- nephoprupoOBaHHbIHI
aid — épmaM- moMoIb
dimension - Ymyarm,yuamiaap Uu3MEpeHHE, pa3Mephl

1.General understanding:

1. How is the term automation defined in the text?

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

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

4. What were the first robots originally designed for?

5. What was the first industry to adopt the new integrated system of
production?

6. What is feedback principle?

7. What do the abbreviations CAM and CAD stand for?

8. What is FMS?

9. What industries use automation technologies?

2.Findthe English equivalents of the following words and word
combinations in the text:
1.aBTOMATHK KypriiMa (aBTOMaTHYCCKHUE YCTPOHCTBA)
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2. aBTOMATJIAIITUPUITAH UIILIA0 YMKApHUII (aBTOMATU3UPOBAHHOE
TIPOM3BOJICTBO)

3. onuii BasudanapHu 6akapMOK (BBITIOJIHATH MPOCTHIC 3a1a4H )

4. nnad YMKAPUITHUHT HHTETpaAJIJIAITad TU3UMH -UHTETPUPOBAHHAS
cUCTeMa MPOU3BOJICTBA

6. (opkara) KalTyBYH,TECKapU aJI0OKa TAMOWUJIIN - TPUHIUIT 0OpaTHOU
CBS3U

7. MEXaHW3M KyJia Te3JIAIINIIN Ba TYXTAITd MyMKHH — MEXaHU3M
MOJKET Pa3TOHATHCS U TOPMO3HUTh

8.KOMITIOTEep aBTOMATHK paBHIIAa OyHpyKJap 1000paau - KOMITBIOTEP
aBTOMATUYECKH MOCHIJIAET KOMAaH bl

9. roKOpH apakaja aBTOMATIAIITUPWITAH TU3UM -
BBICOKOABTOMATU3WPOBAHHAS CHCTEMA

10.HOCAHOAT TU3UMH - HEMPOM3BOJICTBEHHAS CHCTEMA
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UNITIX. 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 machines. 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 gripper that
can grasp parts. Usually the gripper must be designed specifically for the
particular part geometry.

In robotic processing operations, the robot manipulates a tool to
perform a process on the work part. Examples of such applications
include spot welding, continuous 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 painting is the manipulation of a spray-painting gun over the sur-
face of the object to be 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. Assembly 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
operations are extremely difficult for an one-armed robot.
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Inspection is another area of factory 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 nearly 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:

1. the operation is repetitive, involving the same basic work motions
every cycle,

2. the operation is hazardous or uncomfortable for the human worker
(for example: spray painting, spot welding, arc welding, and certain
machine loading and unloading tasks),

3. the work piece or tool is too heavy and difficult to handle,

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

VOCABULARY
handling-oy epoa. nuios Gepur —30ecb.00paboTKa
transfer—ysartum,yTka3zub Kyium- nmepeaada, nepeHoc
location —kotinanryB(1) - MECTOHAXOXKICHHUE
pickup — oaMoK- OpaTh, MOA0MPAThH
to utilize — doiimanu cyparna unuiaTMoK, Goigananura IpoKIu 1e0
TOIMOK - YTHJIN3UPOBATH, HAXOIUTh
gripper—rasmram — 3axBat
to grasp — yIuiaMoK- CXBaThIBaTh
spot welding -HykTanu naiiBaHIanI - TOYeYHAs CBapKa
continuous — y3JTyKCH3- HEeTIPEPBIBHBIN
arc welding — aiektp &itnt Ontan malBaH IAIN - HJIEKTPOAYTOBast CBapKa
spray painting - mypkab OysIn — OKpacKa paclbUICHHEM
frame — pom - pama
grinding — cruMKTam - mIudoBaHue
polishing —monmupoBkananr, oliHagalicalKaIan - TOJIUPOBAHHUE
spindle —xyn mmuHACHA, TYKW - TIIUHACTD PYYHOM
labour — MexHaT - Tpy
hazardous — xaBduiu - ormacHbIi
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loading and unloading — opTHII —TyIIHpHII — OTPY309HO-
pa3rpy304HbIN

1.General understanding:

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 operations?

4. What does robot manipulate in robotic processing operation?

5. What is the most common application of robots in automobile

manufacturing?

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?

2.Give the English equivalents:
PoGornapman  ¢oiinananum  (MCHOJIb30BaHUE POOOTOB), HHFHII
(cOopka), aménapHu KYydupHiI (IEpeHOC BEIIECTBA), MaTepUaUTAPHUHT
YpHUHU anMamTupuil(pa3MelieHie MaTephalioB), JeTaulapHu Oup
KOHBelepaaH 0110 OoIIKacura >koiiaMoK (3a0upaTh JETaIH ¢ OJHOTO
KOHBeHepa M TIOMECTHUTh WX Ha JPYrou), KypuiMara KACMJIapUHU
YypHaTumi( pa3MeNIeHUE YacTeld B YCTPOMCTBE), IeTa/NIApHU FOKJIAI Ba
TYIIAPUIN (3arpy3Ka M BBITPY3Ka JeTajiei),feTajutlapHu yuuiad 0JIMOK
(3aXBaTUTh JAETANN),aBTOMOOWJ KY30BJIAPUHU HYKTAJIW TMaBaHJIAII
(ToyeuyHass cBapka KY30BOB  aBTOMOOWIICH),y3IyKCH3  KapaéH
(HenpephIBHBIH poIiecc), JaHTUTUII(HATTBIICHHE ), KY T
MEXHATU(PYUYHOH TPYI,MHCOH MeXHaTH VpHUHU Oocuii(3ameHa
YeJIOBEYCCKOTO TPYIA).
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UNIT X. NUMERICAL CONTROL

Numerical control (NC) is a method of controlling the movements of
machine components by directly inserting coded instructions in the form of
numerical data (numbers and letters) into the system. The system
automatically interprets these data and converts it to output signals. These
signals, in turn, control various machine components, such as turning
spindles on and off, changing tools, moving the work piece or the tools along
specific paths, and turning cutting fluids on and off.

In numerical control, data concerning all aspects of the machining
operation, such as locations, speeds, feeds, and cutting fluid, are stored on
magnetic tape, cassette, floppy or hard disks, or paper or plastic tape. Data
are stored on punched 25-mm (1-in.) wide paper or plastic tape, as originally
developed and still used. The concept of NC control is that holes in the tape
represent specific information in the form of alphanumeric codes. The
presence (on) or absence (off) of these holes is read by sensing devices in
the control panel, which then actuate relays and other devices (called hard-
wired controls). These devices control various mechanical and electrical
systems in the machine. This method eliminates manual setting of machine
positions and tool paths or the use of templates and other mechanical guides
and devices. Complex operations, such as turning a part having various
contours and die sinking in a milling machine, can be carried out.

Numerical control has the following advantages over conventional
methods of machine control:

e Flexibility of operation and ability to produce complex shapes with
good dimensional accuracy, repeatability, reduced scrap loss, and
high production rates, productivity, and product quality.

e Tooling costs are reduced, since templates and other fixtures are not
required.

e Machine adjustments are easy to make with minicomputers and
digital readouts.

e More operations can be performed with each setup, and less lead
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time for setup and machining is required compared to conventional
methods.

e Programs can be prepared rapidly and can be recalled at any time

utilizing microprocessors.

e Less paperwork is involved.

e [aster prototype production is possible.

e Required operator skill is less, and the operator has more time to

attend to other tasks in the work area.

In the next step in the development of numerical control, the control
hardware mounted on the NC machine was converted to local computer
control with software. Two types of computerized systems were developed:
direct numerical control and computer numerical control.

A more recent definition of DNC includes the use of a central computer
serving as the control system over a number of individual computer
numerical control machines with onboard minicomputers. This system
provides large memory and computational capabilities, thus offering
flexibility, while overcoming the previous disadvantage of DNC.

Computer numerical control (CNC) is a system in which a
minicomputer or microprocessor is an integral part of the control panel of a
machine or equipment (onboard computer). The part program may be
prepared at a remote site by the programmer. However, the machine
operator can now easily and manually program onboard computers. The
operator can modify the programs directly, prepare programs for different
parts, and store the programs. Because of the availability of small computers
with large memory, microprocessors, and program editing capabilities,
CNC systems are widely used today. We cannot overstate the importance of
the availability of low-cost, programmable controllers in the successful
implementation of CNC in manufacturing plants.

VOCABULARY
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insert coded instructions —komIalITHPUITaH KypcarManap KyHHII -
BCTaBUTh 3aKOAMPOBAHHBIC HHCTPYKIIUU

interpret — uaTEpIIpeTaLK KMIMOK(IIAPXIaMOK) - HHTEPIIPETUPOBATS -
convert to output signals- yukuin curHayuTapura aiIaHTHPHII -
peoOpa30BbIBaTh B BBIXOHBIC CUTHAJIBI

In turn- y3 maBbaTuia - B ouepeau

turn spindles on and off- éxumr Ba yuupwum mmuHACIIIAPUHA
alJIaHTUPMOK — MIOBOPAYMBATH INIUHICIN BKIIOUCHHUS ¥ BHIKIIOUCHUS
changing tools—uHCTpyMEHTIApHHU aIMAIIITHPHIIL - CMEHA HHCTPYMEHTOB
turn cutting fluids on and off - MoitToBYM —COBYTYBYHM CYIOKJIUKIAPHU
KYIIHII-Y3HII - BKIFOYATh U BBIKJIFOUATh CMa309YHO-0XJIAX TAFOIINX
KHAJKOCTEN

holes in the tape- meHTamaru TEMIUKIAP - OTBEPCTHS B JICHTE

flexibility of operation —umHUHT MOcaITyBH —THOKOCTH pabOTHI

produce complex shapes with good dimensional accuracy — mypakka0
IIAKJIJIAPHY aHUKYJT9am/Ia UIuiad YuKapuIl - MPOU3BOJIUTD CIIOMKHBIC
(opMBI ¢ pa3MEPHOIN TOYHOCTHIO

high production rates - unra® YMKapUITHUHT FOKOPH CypBhaTH — BBICOKHE
TEMIIbI IPOU3BOICTBA

tooling costs—uHCTpyMeHTIAp Xapa)kaTH - HHCTPYMEHTAIbHBIEC 3aTPaThl
digital read outs - pakamiu uHIEKCANUSIAP - MU(PPOBBIC WHACKCAITUH
direct numerical control— 6eBocuTa pakamiu OOMIKapyB - TPSIMOE
uu@poBoe ynpaBIcHHUE

computational capabilities— xuco6mam UMKOHUSATIAPH - BEIYUCIUTEIBHBIC
BO3MOXKHOCTH

overcome the previous disadvantages—aBBayiru KaMYnIHKIapHHA OapTapad
3TMOK — IPEOI0JIEBATD MIPEAbIAYIINE HEAOCTATKN

overstate the importance - axamMHSATHHU OMTUPMOK, - TIPCYBEITHIUTE
BaXKHOCTD

programmable controllers—macrypianagurad KOHTpoJLIEpIIap -
IpOrpaMMHUPYEMbIe KOHTPOJIEPHI

successful implementation - myBaddakuaTian amanra omupuIn(TagOuK
9THII) -yCIEIIHOE OCYIICCTBICHNE
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1.Answer the questions below using the information given in the text:
1.What is numerical control and how does it work?
2. Where are stored data in numerical control?

3.What is the main concept of NC?

4.What advantages does NC have over conventional methods of machine
control?

5.What do the letters DNC and CNC stand for?
6.Why are CNC systems widely used today ?

2.Find out the Uzbek or Russian equivalents of these words and word
combination from the text:a more recent definition; an integral part of the
control panel; can be prepared rapidly; utilizing microprocessors; faster
prototype production; costs are reduced; machine adjustments; magnetic
tape; floppy or hard disks; automatically interprets; computer numerical
control; modify the programs; setup; repeatability

3.Find out the English equivalents of these words and word
combination from the text:xomrapaunr Xaphau-pakamiig MaKiy -
dbopma OykBeHHO-IM(PPOBBIX KOJOB;CE3yBUaH KypuiIMasap -
9YBCTBUTCIIbHBIC YCTpOﬁCTBa;6OMKaPYB IMAHCJIN - - IIAHCJIb YIIPABJICHUS,
Xapakarra KeJITUPULLI PEJIECHU - PEJie IPUBEACHUS B JCUCTBUE

hard-wired controls- GomkapyBHHHT CHMITH BOCHTAJIAPH - IPOBOJIHBIC
CPEACTBA YIPaBJICHUSA; THCTPYMEH(aCcOO0)HUHT TPACKTOPHUSCH -
TPaEKTOPUHU UHCTPYMEHTA; IA0IOHIIap— M1a0JOHbI;MEXaHUK KypcaTMaiap
Ba KypuJMajap - MEXaHHYECKHUE MHCTPYKIIMHU U YCTPOICTBA;MypaKkkad
omiepaIysiap - CJI0KHBIE ONepaIuy;MalliHaH! OOIIKAPUIITHUHT
aHbaHABUU METOJIApU OUJIaH COJUIITUPUIITAH]IA - TI0 CPABHEHUIO C
TpaaAUIIUOHHBIMHU MCTOJAMU YIIPABJICHUA MAaIIIMHOMH.

4.Join the beginnings and ends:

1.Numerical control (NC) is...
... are stored on magnetic tape, cassette floppy or hard disks, or paper or
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plastic tape.
2. The presence (on) or absence (off) of these holes is...
... a method of controlling the movements of machine components
3. The system automatically interprets these data and...
...and tool paths or the use of templates and other mechanical guides and
devices.
4.Data concerning all aspects of the machining operation...
...read by sensing devices in the control panel.
5. This method eliminates manual setting of machine positions and...
...... converts it to output signals electrical systems in the machine.
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UNIT XI. HISTORY OF MEASUREMENT

Metrology has existed in some form or another since antiquity. The
earliest forms of metrology were simply arbitrary standards set up by
regional or local authorities, often based on practical measures such as the
length of an arm. The earliest examples of these standardized measures are
length, time, and weight. These standards were established in order to
facilitate commerce and record human activity.

Little progress was made with regard to proto-metrology until
various scientists, chemists, and physicians started making headway during
the Scientific Revolution. With the advances in the sciences, the
comparison of experiment to theory required a rational system of units,
and something more closely resembling modern metrology began to come
into being. The discovery of atoms, electricity, thermodynamics, and other
fundamental scientific principles could be applied to standards of
measurement, and many inventions made it easier to quantitatively or
qualitatively assess physical properties, using the defined units of
measurement established by science.

Metrology was thus one of the precursors to the Industrial
Revolution, and was necessary for the implementation of mass production,
equipment commonality, and assembly lines.

Modern metrology has its roots in the French Revolution, with the
political motivation to harmonize units all over France and the concept of
establishing units of measurement based on constants of nature, and thus
making measurement units available "for all people, for all time". In this
case deriving a unit of length from the dimensions of the Earth, and a unit
of mass from a cube of water. The result was two platinum standards for
the meter and the kilogram established as the basis of the metric system on
June 22, 1799. This further led to the creation of the Systéme International
d'Unités, or the International System of Units. This system has gained
unprecedented worldwide acceptance as definitions and standards of
modern measurement units. Though not the official system of units of all
nations, the definitions and specifications of Sl are globally accepted and
recognized. The Sl is maintained under the auspices of the Meter
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Convention and its institutions, the General Conference on Weights and
Measures, or CGPM, its executive branch the International Committee for
Weights and Measures, or CIPM, and its technical institution the
International Bureau of Weights and Measures, or BIPM.
As the authorities on Sl, these organizations establish and promulgate the
SI, with the ambition to be able to service all. This includes introducing
new units, such as the relatively new unit, the mole, to encompass
metrology in chemistry. These units are then established and maintained
through various agencies in each country, and establish a hierarchy of
measurement standards that can be traced back to the established standard
unit, a concept known as metrological traceability. The U.S. agencies
holding this responsibility is known as the National Institute of Standards
and Technology, or NIST; and the American National Standards Institute
(ANSI).
VOCABULARY

since antiquity — kagum 3aMoHJIapIaH OyEH — ¢ APEBHUX BPEMCH
arbitrary standards - spkuH cTanAapTIap - IPOU3BOJIBHBIE CTAHIAPTHI
authority — xykymar - BJ1acTb

based on - acocuma - Ha ocHOBE

establish- ypHaTMOK - YyCTaHOBUTH

facilitate commerce- Tr>xOpaTHH OCOHJIAIITUPHIIL - YIPOIIEHUN TOPTOBIIH
record human activity - uHCcOH (DaOTUATHHM KAl STHUIII - 3aIIUCh
yeJIOBEUYECKOU ACATCIIBHOCTU.

With regard to - ...ra HucOaTaH - B OTHOIIICHUH K

proto-metrology - mpoTo-MeTpoIOrus — IPOTO-METPOJIOT U

make headway — myBaddakusaTra SpuIIMOK - MpeycIeBaTh

a rational system of units — GupiukIIapHUHT panOHA TU3UMHU

- paloOHAJIbLHAsA CUCTEMA €INHUILL

resemble—yxmramMox - HOX0IUTh

thermodynamics— repmoarHamMuka - TepMOIMHAMHUKA

to quantitatively or qualitatively — muxkmopuit éxu cudat yuyH - 1is
KOJIMYCECTBCHHOI'O NJIN KAYCCTBCHHOI'O

assess — 0axoJIaMOK - OILIEHUTH
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physical properties - ¢u3uk xycycusariap - GU3MIeCKUe CBOMCTBA
precursors - aBeanruiap (canaduap) — npeaiecTBeHHUKU
implementation of mass production — oMMaBwuii uiIa0 YUKAPUIITHA
Ta0MK ATHUII - BHEJPEHUE MAaCCOBOT'O MPOU3BOACTBA

assembly lines—iinrma muHUsIIAP - COOPOUHBIC TUHHH.

constants of nature - TabuaT KOHCTaHTJIAPH - KOHCTAHTHI IPUPO,IBI
dimensions— ygamiap -pa3Mepsl

gain - sramiamMoK - IpHOOPECTH

unprecedented worldwide acceptance — 6exuéc nyHEBHI 3BTUPOD -
OecnpenieICHTHOE BCEMUPHOE TPU3HAHUE

maintain — xyu1ab-KyBBaT/IaMOK - IOCPKUBATh

auspice — XOMHUUJIUK - ITOKPOBUTEIHCTBO

promulgate —ommara bJI0H KHJIMOK - TIPOMYJIBIHPOBATh

encompass - kaMpab OJIMOK - OXBaThIBATh

a hierarchy of measurement standards—sraioHnap uepapXxuscu - uepapxus
3TaJIOHOB

metrological traceability — MmeTponoruk Ky3aTuiuir -MeTpoIorndecKas
MPOCJIEKUBAEMOCTb.

1.Find out the English equivalents of these words and word
combination from the text:

VY éxu Oy maknga (B Tol wid uHOU hopMme); coana UXTuépui
cTaHjapTaap (IpOCTO MPOU3BOJIBHBIE CTAHAAPTHI);pETHOHAN EKU
MaxaJiIui XyKyMaT opranjiapy (peruoHajJbHbI€ UJIM MECTHBIE OPTraHbI
BJIACTH );IIPAKTUK Y1yamiap acocuja ( Ha OCHOBE MPaKTHUYECKHUX

Mep); WIMHUI PEBOITIONMS (HayuHasi peBOIIOLMS ); UJIM COXAaCUAAaru I0TyKIap
Owan Oupra (¢ TOCTUKEHUAMH B 00JIaCTU HAyKH );TAXXKpUOaHU Ha3apus
OnnaH Takkocyan ( CpaBHEHHE YKCIIEPUMEHTA C TCOPHEH );aTOMIIAPHIHT
Kaii KUIuHUII (OTKPBITHE aTOMOB); OUPIUKIAPHU OYTYH (ppaHIius
Oyi1ad MyBOGUKIAITUPHUII YUYH (JIJI1 COTIACOBAHUS €TUHUI] TIO BCEH
@pannun );MeTpuk KoHBeHIIMSI TOMOHU/IaH KYJ1ad KyBBaTIaHAIU
(moxmep KMBaETCs MO ATHI0H MeTprueckol KOHBEHIIHH).

2. Match the left part with the right:
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1. the earliest forms of
metrology were

a) the dimensions of the
Earth.

2. a unit of length was
deriving from

b) a cube of water.

3. a unit of mass was
deriving from

c) the auspices of the
Meter Convention and
Its institutions.

4. the Sl is maintained
under

d) simply arbitrary
standards such as the
length of an arm.

3. Complete the sentences with the suggested words: measurement,
fundamental, defined, easier

The discovery of atoms, electricity, thermodynamics, and

other scientific principles could be applied to standards

of , and many inventions made it to quantitatively or
qualitatively assess physical properties, using the units of
measurement established by science.
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UNIT XII.MEASUREMENTS

Metric System is a decimal system of physical units, named after its
unit of length, the metre, the metric system is adopted as the common system
of weights and measures by the majority of countries, and by all countries
as the system used in scientific work.

Weights and Measures

Length, capacity, and weight can be measured using standard units. The
principal early standards of length were the palm or hand breadth, the foot,
and the cubit, which is the length from the elbow to the tip of the middle
finger. Such standards were not accurate and definite. Unchanging standards
of measurement have been adopted only in modern time.

In the English-speaking world, the everyday units of linear
measurement were traditionally the inch, foot, yard and mile. In Great
Britain, until recently, these units of length were defined in terms of the
imperial standard yard, which was the distance between two lines on a
bronze bar made in 1845.

In Britain units of weight (ounces, pounds, and tons) are now also
derived from the metric standard — kilogram. This is a solid cylinder of
platinum-iridium alloy maintained at constant temperature at Sevres, near
Paris. Copies, as exact as possible, of this standard are maintained by
national standards laboratories in many countries.

International System of Units is a system of measurement units based
on the MKS (meter-kilogram-second) system. This international system is
commonly referred to as Sl.

At the Eleventh General Conference on Weights and Measures, held in
Paris in 1960 standards were defined for six base units and two
supplementary units:

Length

The metre had its origin in the metric system. By international
agreement, the standard metre had been defined as the distance between two
fine lines on a bar of platinum-iridium alloy. The 1960 conference redefined
the metre as 1,650,763.73 wavelengths of the reddish-orange light emitted
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by the isotope krypton-86. The metre was again redefined in 1983 as the
length of the path travelled by light in a vacuum during a time interval of
1/299,792,458 of a second.

Mass

When the metric system was created, the kilogram was defined as the
mass of 1 cubic decimetre of pure water at the temperature of its maximum
density or at 4.0 °C.

Time

For centuries, time has been universally measured in terms of the
rotation of the earth. The second, the basic unit of time, was defined as
1/86,400 of a mean solar day or one complete rotation of the earth on its
axis in relation to the sun. Scientists discovered, however, that the rotation
of the earth was not constant enough to serve as the basis of the time
standard. As a result, the second was redefined in 1967 in terms of the
resonant frequency of the caesium atom, that is, the frequency at which this
atom absorbs energy: 9,192,631,770 Hz (hertz, or cycles per second).

Temperature

The temperature scale is based on a fixed temperature, that of the triple
point of water at which it's solid, liquid and gaseous. The freezing point of
water was designated as 273.15K, equaling exactly 0° on the Celsius
temperature scale. The Celsius scale, which is identical to the centigrade
scale, is named after the 18th-century Swedish astronomer Anders Celsius,
who first proposed the use of a scale in which the interval between the
freezing and boiling points of water is divided into 100 degrees. By
international agreement, the term Celsius has officially replaced centigrade.

One feature of Sl is that some units are too large for ordinary use and
others too small. To compensate, the prefixes developed for the metric
system have been borrowed and expanded. These prefixes are used with all
three types of units: base, supplementary, and derived. Examples are
millimetre (mm), kilometre/hour (km/h), megawatt (MW), andpicofarad
(pF). Because double prefixes are not used, and because the base unit name
kilogram already contains a prefix, prefixes are used not with kilogram but
with gram. The prefixes hecto, deka, deci, and centi are used only rarely,
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and then usually with metre to express areas and volumes. In accordance
with established usage, the centimetre is retained for body measurements
and clothing.

In cases where their usage is already well established, certain other units
are allowed for a limited time, subject to future review. These include the
nautical mile, knot, angstrom, standard atmosphere, hectare, and bar.

VOCABULARY
a decimal system — yHIuK cucTemMa - 1ecITHYHas CUCTEMa
adopted as - ...cudaruaa KaOyJ1 KMJIMHTAH - IPUHAT B KAYECTBE
capacity — CUFUM - €eMKOCTh
linear measurement — TMHUSJIMK YITUOB - IMHEHHOE U3MEPEHUE
a solid cylinder — KaTTUK LUIMHAD - TBEPAbIN LIMIHHIP
commonly referred to — omatna ..1e0 HOMIIAIIAAY - OOBIYHO HA3LIBAIOT
redefine — kaliTa aHMKJIaMOK - IIEPEOTPEICITUTh
density — 3uWIKK - TUIOTHOCTH
complete rotation of the earth — EpauHr TYnuK aiilaHn0 YMKUIIN — TTOJTHOE
BpalllcHUE 3eMJIH
a fixed temperature — ¥VypHatwiran Ttemreparypa —(pUKCHpPOBAaHHAS
TeMIIepaTypa
designate — taliMHJIaMOK — Ha3HAYaTh
the centigrade scale — Ilenbcuii mkanacu - mkanallenscus
first proposed — 6upuagHM 60p
TaKIU( KAJTHHTaH — BIICPBBIC MPEII0KEH
expand — KeHTaUTUPMOK - PACIIIUPATH
in accordance with - ...ra Moc paBuIIIa - B COOTBETCTBHUH C

1.General understanding

1.What is a MS?

2. What were the principal early standards of length?

3. Where are units of weight derived from the metric standard — kilogram
in Britain nowadays?

4. How has time been universally measured for centuries?
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5.What did scientists discovered on the basis of the time standard?

6. What kind of information is given about the Celsius scale according to
the text?

7.What is International System of Units?

2.Find out the Uzbek or Russian equivalents of these words and
word combination from the text: named after ; by the majority of
countries; can be measured using standard units;the palm or hand breadth;
the length from the elbow to the tip of the middle finger; until recently; in
terms of the imperial standard yard; a solid cylinder of platinum-iridium
alloy; as exact as possible; held in ;by international agreement ;
wavelengths of the reddish-orange light emitted by the isotope krypton-86;
the path travelled by light in a vacuum ; rotation of the earth on its axis in
relation to the sun ; in terms of the resonant frequency of the cesium atom;
the triple point of water at which it's solid, liquid and gaseous; the interval
between the freezing and boiling points; to compensate .

3.Join beginnings and ends according to the text:

1. Length, capacity, and weight were traditionally the inch, foot, yard
and mile.

2.These units of length were not accurate and definite.
3.This international system was again redefined in 1983 as the length of the
path travelled by light in a vacuum during a time interval of 1/299,792,458
of a second.

4.The freezing point of water was defined as 1/86,400 of a mean
solar day or one complete rotation of the earth on its axis in relation to the
sun

5.The everyday units of linear measurementcan be measured using
standard units

6.Such standards were defined in terms of the imperial
standard yard, which was the distance between two lines on a bronze bar
made in 1845.

7.The metre Is commonly referred to as Sl.
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8. The second, the basic unit of time was designated as 273.15K,
equaling exactly 0° on the Celsius temperature scale.
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CHAPTER I11.ELECTRONIC COMPONENTSAND MATERIALS
UNIT XI1l. ELECTRONICS

Electronics is a general term for the production and processing of
electric signals (consisting of moving electrons, hence the name electronics)
that convey information — for example, the sound reproduction by a radio or
record player and the data output of a computer. Electronics also includes
the production and processing of beams of electrons, used in such devices
as cathode-ray oscilloscopes, television sets, and electron microscopes.

Electric signals. Electric signals are produced by devices that convert
the primary information source (which is in the form of another type of
energy — sound or light, for instance) into small electric currents. For
example, a microphone converts sound into an electric current, and in input
unit of a computer converts data. These currents, which constitute a signal,
are then transmitted along wires or, after conversion to radio waves, via
radio links. On reaching a suitable receiver, they may be electronically
manipulated — to reduce distortion in the signal, for instance — and are than
amplified so that they can drive an output device, such as a loudspeaker,
television set, or computer printer.

There are two types of electric signal: analog and digital. Analog
signals vary continuously in voltage or current, corresponding to variations
in the primary information source; thus the electric signals produced by a
microphone are electrical “copies” of the original sound waves. Digital
signals are not continuous but consist of numerous bursts of electric current
between two voltage levels (one of which may be zero).

A computer uses digital signals. They consist of binary codes that
represent the numbers, letters, and symbols in the input data and in the
various program instructions. In the computer’s central processor, the data
codes are subjected to processes of binary arithmetic or are compared with
each other to obtain the results required by the program.
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In modern electronics, electric signals may be processed in two main ways
— by passing them through semiconductor devices (such as transistors) or by
converting them into a beam of electrons, as in the formation of a picture by
a television set (which also uses semiconductors).

Semiconductors. Semiconductors are substances (such as silicon and
germanium) whose electrical resistance lies between that of conductors and
insulators. They have this intermediate resistance because they have a few
free electrons that can drift from atom to atom — unlike conductors, which
have many free electrons, and unlike insulators, which have none.

The semiconductors used in electronic devices are “doped” to change
their electrical properties. Doping involves introducing minute traces of
other elements into the semiconductor’s crystal lattice. Silicon and
germanium each have four outer electrons per atom; doping them with an
element with five outer electrons, such as phosphorus, frees the fifth electron
so that the semiconductor has an electron excess. It is then known as an n-
type (negative-type), because electrons have a negative charge.

Doping with an element that has only three outer electrons, such as
boron, produces a crystal lattice with spaces, known as holes, which free
electrons readily fill. This type of semiconductor has a lack of free electrons,
which is equivalent to an excess of positive charges, and it is therefore
known as p-type.

If a piece of n-type semiconductor is joined to a piece of p-type, the
resulting device is called a p/n junction diode. If the diode is then connected
to a battery so that the negative terminal is joined to the n-type
semiconductor and the positive terminal to the p-type, current flows through
the junction.

Transistors. Transistors are arrangements of semiconductor diodes that
act as amplifiers. There are two main types: junction and field-effect
transistors.
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1. Find the sentences that can’t be found in the text.

The subject of electronics should, in its broadest sense, embrace all
phenomena that are associated with the electron, the fundamental unit of
negative electricity.

1. Electronics also includes the production and processing of beams of
electrons, used in such devices as cathode-ray oscilloscopes, television
sets, and electron microscopes.

2. There are two types of electric signal: analog and digital.

3. Semiconductors are substances (such as silicon and germanium)
whose electrical resistance lies between that of conductors and
insulators.

4. Semiconductors are materials which lie between conductors and
insulators.

5. If a piece of n-type semiconductor is joined to a piece of p-type, the
resulting device is called a p/n junction diode.

6. Transistors are arrangements of semiconductor diodes that act as
amplifiers.

2. Find English equivalents in the text.

XapakaTjJaHyBUM dJEKTPOHJIAp (ABWKYIHUECS DJIEKTPOHBI);AJIEKTPOH
(kaTommu  )ocruutorpad (JMEKTPOHHBIA (KaTOMHBIN) ociumuiorpad));
Oy3WJIMIIHA KaMaTUpuil (YMEHBIIATh MCKaXXEHUE);Tanad KUJIUHAJAUTAH

HaTwxanap(TpedyemMblie pe3yIbTaThI );0paJIUK
KapIIJIATU(TTIPOMEKYTOUHOE COIPOTHUBJIEHUE );KPUCTAILIT
nanxapa(kpuctajyinueckas pelIeTKA); TalllKy AJIEKTPOH(BHELTHUI

ANIEKTPOH );dJICKTPOHIAPHUHT OPTUKYAUTH(U30BITOK 3JIEKTPOHOB);d3PKUH
JICKTPOHJIAP ETUIIIMACTHTH(HEA0CTATOK CBOOOIHBIX JICKTPOHOB).

3. Find Uzbek or Russian equivalents to the following expression in the
text.
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Q.

10.

11.

12,

13.

. the  production and  processing  of

. convey information

electric

. beams of electrons

the primary information source

. small electric currents

. are transmitted a long wires

. via radio links

. a suitable receiver

may be electronically manipulated

numerous bursts of electric current

binary codes

signals

minute traces

act as amplifiers

. Fill in the missing words.

1.

Electronics is a general term for the
signals that convey information.

of electric

2. Electric signals are produced by devices that the primary information

into small electric
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. Digital signals consist of _ codes that represent the numbers,
letters, and symbols in the input data and in the various program
instructions.

. In modern electronics, electric signals may be processed in two main
ways: by passing them through or by converting them
into a of :

. Semiconductors are substances whose electrical resistance lies
between that of and :

. Doping involves introducing minute traces of other elements into the
semiconductor’s :

. Transistors are arrangements of semiconductor diodes that act as
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UNIT XIV.INTEGRATED CIRCUITS

There are many different types of electrical and electronic components,
including resistors, capacitors and diodes. Each of these has a specific use
in a circuit. Electronic components can be divided into two groups: discrete
electronic components and integrated circuits (ICs).

Discrete electronic components

Discrete (meaning separate) electronic components can be selected
individually and put together to make a circuit. Examples of discrete
components include resistors, capacitors, diodes and transistors.

Discrete components can also be used as components in circuits that
include an integrated circuit. For example, a 555 a stable integrated circuit
requires two discrete resistors and a discrete capacitor to make it work.

Integrated circuits are the basic component of modern
microelectronics. They are important process blocks in electronic systems.
There is a wide range of integrated circuits available, including timer
circuits, operational amplifiers and counter circuits.

Advantages of integrated circuits: Integrated circuits (ICs) are self-
contained circuits with many separate components such as transistors,
diodes, resistors and capacitors etched into a tiny silicon chip. Advantages
ICs have over conventional circuits with discrete components. ICs take up
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very little space, allowing products to be made much smaller. ICs normally
cost much less to make than the individual components needed to do the
same function. Dual-in-line configuration (DIL). The chip inside an IC is
usually packaged inside a piece of black plastic with tiny pins protruding to
allow connections to the circuit. In ICs the pins are arranged in a dual-in-
line (DIL) configuration.

The DIL-configuration IC can be used with an IC socket. This prevents
damage to the IC caused by heat when manual soldering. It also allows the
IC to be changed if necessary, for example during a repair.ICs can also be
configured as a surface-mount chip with either 8, 14 or 16 pins. The surface
mount chip is much smaller and is designed for machines to build the
circuits.

_...Inp”' Process .’_D”tp"'t

VOCABULARY

discrete electronic components - IHUCKpeT 3IEKTPOH KOMITOHEHTIap —
AUCKPETHBIC DJICKTPOHHBIC KOMIIOHCHTBI

integrated circuit — uaTErpan cxema, MEKpOCXeMa, YUIT —MHTEeTpaTbHas
cXeMa, MUKpOCXeMa, Yl
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capacitors — koHjeHcaTopiap - — KOHICHCATOPHI

self-contained circuits with many separate components - k¥ MUKIOparu
aJIoOXHUJa KOMIIOHCHTJ/IM aBTOHOM CXCMaAJIdp - aBTOHOMHBIC CXCMEI C
OOJIBIIIUM KOJIUYECTBOM OTIACJIBHBIX KOMIIOHCHTOB

timer circuits — Taiimep MuKpocxeMaaapu(4UILUIap) —MHKPOCXEMbI TaliMepa

Dual-in-line configuration (DIL) — ukku KaTopyiv KOHGUTYpaLHSIIAp —
JIBYXPSiTHbIE KOH(PUTYpaIuu

tiny pins — maiina mrudriaap - KpOIIeUHbIC ITH(THI

operational amplifier — oneparmon KyyalTHpPIrud - ONeparMOHHBINA
YCHITUTEITb

manual soldering — k¥ OnaH KWJIMHAUIraH KaBmiapiam —paboTa pyqHou
MMaNKU

counter circuits - xuco0oBur cxemanap(JIuriap)

a surface-mount chip — ro3ara ypHaTHIIaUTaH YUIT - YHIT JTSI
MTOBEPXHOCTHOTO MOHTaXa

designed for - ...yuyH MyipKaIaHTaH - IpeIHa3HAYCH JIA. ..
COMPREHENSIVE QUESTIONS

What are Integrated circuits?

What components of 1Cs do you know?

What are the main functions of 1Cs?

What do you think about advantages of ICs?

What do DIL stand for?

1.Give the Russian or Uzbek equivalents for the following words and
word combinations: a surface-mount chip, tiny pins, basic component,
conventional circuits, in a dual-in-line (DIL) configuration, prevent damage,
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arranged in, caused by heat, little space, manual soldering, a piece of black
plastic, operational amplifiers, self-contained circuits, designed for
machines.

2.Say whether these sentences are true or false:

1.The surface mount chip is much bigger and is designed for computers to
build the circuits.

2. 1Cs normally cost much more expensive to make than the individual
components needed to do the same function.

3. The pins in ICs are arranged in a dual-in-line (DIL) configuration.
4. An IC socket can be used with the DIL-configuration IC.

5. The chip inside an IC usually allows connections to the circuit.
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UNIT XV. TRANSISTORS

Electronics began with the development of the transistor in the 1950s.
Transistors are tiny electronic switches and amplifiers. Several thousand
transistors can be put on a piece of silicon with a surface area of just Immz2.

Transistors have three main uses: as an electronic switch within a
circuit; to switch on another part of a circuit when a change in resistance of
a sensor device is detected; as an interface device, to receive signals from
low current devices (such as ICs) and use these to turn on high current
devices (such as motors). There are two main types of transistor: bipolar
transistors and field effect transistors. Bipolar transistors have three leads:
emitter; collector; base.

The base lead controls the transistor: once it receives a voltage of at
least 0.6V, it switches the transistor on and allows (some) current to flow
from the collector to the emitter. When turned on it acts as an analogue
device, which can be used to amplify the current at the base leg.

Transistors are easily damaged so it is important not to mix up the three

leads. To help identify the leads some transistors have a dot near the
collector, and/or a tab near the emitter. Each type of transistor is identified
by a code printed on the side.
A single bipolar transistor cannot have both high gain and high collector
current. A Darlington pair is a special arrangement of bipolar transistors that
combines a high-gain transistor with a high-current transistor. The
combined transistors allow both a higher gain and a larger amount of current
to flow than would be possible with a single transistor. Darlington pairs are
often used to drive motors. They can be bought packaged as a single discrete
component or packaged as a transistor array, consisting of several transistors
in a single integrated circuit (IC) (such as ULN2803 and ULNZ2003).

Field-effect transistors (FETS) are digital switches that respond to an input
voltage to allow an increase in either voltage or current. They have three
leads:
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gate; drain; source

When the gate leg receives a voltage of at least 2V it switches on fully,
allowing electricity to flow from the source to the drain. The current
continues to flow until the voltage at the gate leg falls below 2V.

VOCABULARY

tiny electronic switches—mariga smexkTpoH y3rapTupruwiap —KpoIICUHbIC
3JICKTPOHHbIE TIEPEKITFOYATEIIN

amplifiers —kygaiTuprudnap -yCuInTeIH.
a piece of silicon — kpemHuii 6yaru —Kycoxk KpeMHUs

an electronic switch within a circuit —3amxupaaru 3JeKTPOH BBIKIIIOYATEITb
— 3JICKTPOHHBIN BBIKIIOYATEIb B IICIH;

an interface device - unTepdeiic Kypuiamacu —yCcTporcTBo HHTEepderica

low current devices (such as ICs) - kaM KyBBaTJIMTOKKa 3ra KypHjiMajap
(MacajaH , MUKpOCcXeMajap ) — MaJOMOIIHbIC YCTPOKCTBA TOKa (Hampumep,
MHUKPOCXEMBI)

to turn on high current devices (such as motors) —ky4iu Tokka 3ra Oyaran
KypUJIMaJlapHH WIITa TYMHPUII Y4yH (Macaiad, MOToOpJjiap) — JUist
BKJIFOUCHHSI CHJIbHOTOYHBIX YCTPOUCTB (TaKMX, KaK JIBUTATEIIH).

bipolar transistors - 6umomnsp, UKKU KyTOIH TpaH3UCTOPJIAp — OUTIONISIPHBIC
TPaH3UCTOPHI

field effect transistors — Maii1oHIM TPaH3UCTOPJIAP — HOJICBBIC
TPaH3HCTOPBHI.

leads - cumutap - mpoBoa
emitter — -smMuTTEp , TApKATTUY (MacajiaH TOK,HYp) - SMUTTEP, U3ITydaTellb
collector — xoIeKTOp -KOJUIEKTOP

base—acoc-ocHOBa
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to mix up - yuraymamTupuO IVOOPMOK - TIEPEIyTaTh

to identify the leads—cumimapuau aHukiam ydyH - I HACHTH(QHUKALAN
IIPOBOJIOB

a dot near the collector—kostekrop SKMHUAArd HYKTa -TOYKA PSIOM C
KOJIJICKTOPOM

1.Make up an abstract of the text basing on the answers given in the
text:

1) What kind of definition is given to transistors in the text?

2) How can transistors be used? What is main function of transistors?

3) What leads do bipolar transistors have?

4) How do base, emitter and collector work?

5) What differences are there between bipolar and field-effect
transistors?

2. Translate these synonyms and memorize them:

1)device, instrument, appliance 7)in order to, so that

2)mainly, primarily, chiefly 8)identical, the same

3)find out, learn 9)earlier, before, previously

4)specific, special 10)in accordance with, according
to

5)necessitate, require
6)provide, furnish

3.Give the Russian or Uzbek equivalents of the following words and
word combinations:

Development of the transistor; with a surface area of just 1Immz2; to switch
on another part of a circuit, a change in resistance, a sensor device is
detected; to receive signals; main types of transistor; an analogue device,
are easily damaged; a code printed on the side; a Darlington pair; combined
transistors;
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UNIT XVI.CONDUCTORS AND INSULATORS

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

What do the terms "conductors" and "insulators"” mean? This difference
Is expressed by what is called electrical conductivity of the body. It depends
upon the atomic constitution of the body. Substances through which
electricity is easily transmitted are called conductors. Any material that
strongly resists the electric current flow is known as an insulator.

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

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

There is a great difference in the conducting ability of various
substances. Almost all metals are good electric current conductors. The best
conductors are silver, copper, gold and aluminum. Nevertheless, copper
carries the current more freely than iron; and silver, in its turn, is a better
conductor than copper. Copper is the most widely used conductor. The
electrically operated devices are connected to the wall socket by copper
wires. A material which resists the flow of the electric current is called an
insulator. The higher the opposition is, the better the insulator is. There are
many kinds of insulation used to cover the wires. The kind used depends
upon the purposes the wire or cord is meant for. The insulating materials
generally used to cover the wires are rubber, asbestos, glass, plastics and
others. The best insulators are oil, rubber and glass. Rubber covered with
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cotton, or rubber alone is the insulating material usually used to cover desk
lamp cords and radio cords. Glass is the insulator to be often seen on the
poles that carry the telephone wires in city streets. Glass insulator strings are
usually suspended from the towers of high voltage transmission lines. One
of the most important insulators of all, however, is air. That is why power
transmission line wires are bare wires depending on air to keep the current
from leaking off. Conducting materials are by no means the only materials
to play an important part in electrical engineering. There must certainly be
a conductor, that is a path, along which electricity is to travel and there must
be insulators keeping it from leaking off the conductor.

VOCABULARY
substances — Mogaanap - BelecTBa

ability of conducting the electric current —amekTp TOKHMHM YTKa3HII
KOOMJIMSATH — CIIOCOOHOCTH IIPOBEACHUS IECKTPHUUSCKOT0 TOKA

differ in the ease - enwrwuiuru OwiaH QapkiIaHaa¥ - Pa3TUYAOTCS I10
JIETKOCTH,

solid metals— kaTTuK MeTayap - TBEpAbIC METaJLIbI

electrical conductivity of the body- >xucMHUHT 7€KTp TOKUHU
YTKa3yBUAHJIUTH - DJICKTPOIIPOBOIHOCTH TeJIa

atomic constitution — aTOMHUK KypHJTUIITH - aTOMHAasi CTPYKTypa

electric current flow — s1exTp TOKM OKMMH — ITOTOK 3JIEKTPUYECKOTO TOKA
conductance — ¥yTka3yBYaHIIUK - MPOBOJIUMOCTD

nevertheless — mrynra kapamaii - TeM He MEHeEe

COpper Wires — MUCJ/IaH sicajiraH CUMJIAp - MEHBIC TIPOBOJIA

cord — mHyp - mIHYp

asbestos — acoecr - acoect
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glass insulator strings — mmummaman scairaH H30JATOPJAp KaTopjapw —
CTPOKa U30JIATOPOB M3 CTEKJIA

high voltage transmission lines - rokopu Ky4IaHWII y3aTHII JIMHHSUIAPHA -
JTMHHUH JICKTPOTICPEIadl BBICOKOT'O HAIPSIKCHUS

1. Give the Russian equivalents for the words and word combinations
below:

1) conductors; 2) insulators; 3) transmit; 4) resistance; 5) passage of cur-
rent; 6) socket; 7) to connect to; 8) cord; 9) high voltage transmission line;
10) leak off.

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

3. Make up sentences corresponding to the information given in the text

Copper used to cover desk lamp cords
Silver one of the most important insulators of all
Rubber is the most widely used conductor

Glass a better conductor than copper
Iron not so good conductor as copper
Air the insulator usually used on the city street
poles and high voltage transmission lines
4. State questions to the underlined words:
1) Solid metals conduct electricity with ease.
2) Conductance depends on the four factors.

3) There are many kinds of insulation used to cover the wires.
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4) Insulators keep electricity from leaking off the conductor.
5) Conductors play an important role in electrical engineering.
5. Say whether these sentences are true or false:

1) Electrical conductivity of a body depends upon its atomic
constitution.

2) There is no difference in the conducting ability of various substances.

3) The longer the wire is the weaker its opposition is.

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

5) Conductors are substances through which electricity is easily
transmitted.

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

There are materials that really occupy a place between the conductors of
the electric current and the non-conductors. They are called semiconductors.
These materials conduct electricity less readily than conductors but much
better than insulators.

Semiconductors include almost all minerals, many chemical elements, a
great variety of chemical compounds, alloys of metals, and a number of
organic compounds. Like metals, they conduct electricity but they do it less
effectively. In metals all electrons are free and in insulators they are fixed.
In semiconductors electrons are fixed, too, but the connection is so weak
that the heat motion of the atoms of a body easily pulls them away and sets
them free.

Minerals and crystals appear to possess some unexpected properties. It
is well known that their conductivity increases with heating and falls with
cooling. As a semiconductor is heated, free electrons in it increase in
number, hence, its conductivity increases as well.

Heat is by no means the only phenomenon influencing semiconductors.
They are sensitive to light, too. Take germanium as an example. Its electrical
properties may greatly change when it is exposed to light. With the help of
a ray of light directed at a semiconductor, we can start or stop various
machines, effect remote control, and perform lots of other useful things. Just
as they are influenced by falling light, semiconductors are also influenced
by all radiation. Generally speaking, they are so sensitive that a heated
object can be detected by its radiation. Such dependence of conductivity on
heat and light has opened up great possibilities for various uses of
semiconductors. The semiconductor devices are applied for transmission of
signals, for automatic control of a variety of processes, for switching on
engines, for the reproduction of sound, protection of high-voltage
transmission lines, speeding up of some chemical reactions, and so on. On
the one hand they may be used to transform light and heat energy directly
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into electric energy without any complex mechanism with moving parts, and
on the other hand, they are capable of generating heat or cold

from electricity.

Russian engineers and scientists turned their attention to semiconductors
many years ago. They saw in them a means of solving an old engineering
problem, namely, that of direct conversion of heat into electricity without
boilers or machines. Semiconductor thermocouples created in Russia
convert heat directly into electricity just as a complex system consisting of
a steam boiler, a steam engine and a generator does it.

VOCABULARY
occupy a place -oii araaaMoK — 3aHsITh MECTO
chemical compounds — kuméBmii OMpUKMaap - XUMHYECCKUE COCTUHCHUS
heat motion - MCCHUKIMK XapakaTh - TCIJIOBOE IBHKCHUE

unexpected properties — kyTuiaMaraH XycycusTiaap - HCOXKHUIaHHBIC
CBOMCTBA

increase with heating — ku3qupuIr OMITaH OIMMPMOK - YBEITHYUTD C
IOJTOTPEBOM

sensitive to light — épyrnukka ce3yBuaH - UyBCTBUTEJICH K CBETY
generally speaking — ymyman osrasjia - BooOIIe TOBOPS
transmission of signals — curnamurapau y3aTuir - neperadyacurHaioB

switching on engines — gBUraTeIUIapHA UIITa TYITUPMOK - BKIIOUCHHE
JIBUTaTeeu

the reproduction of sound — ToByIIHM KaiiTa THKIAII - BOCIIPOU3BEICHHE
3ByKa

on the one hand- Gup ToMOHIaH - ¢ OHOM CTOPOHBI
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generate heat or cold - coByk €ku MCCHKKA alIaHTHPUII -T€HEPUPOBATH
TeIIa WU X0JI0/1a

turn attention to— ...ra >pTHOOPHH KapaTMOK - OOpaTHTh BHUMAaHUC Ha
namely — aiiHaH - IMEHHO

direct conversion—Ttyrpuman — TYFpH Y3rapTHPHIIL -TIPSIMOE
npeoOpazoBaHue

boiler - koTén(ko30H) - KOTEN

semiconductor thermo couples — spum YTKa3ru4uIM TEPMOIIEMEHTIIAp -
IMOJYIIPOBOJHHUKOBBLIC TCPMOIJICMCHTbLI

1. Give the English equivalents for the words and word combinations
below:

1) sipum yTKa3rud (TOJIYNPOBOIHUK); 2) KUMEBHH OMPHUKMa (XMMHUCCKOE
coequnenue); 3) koruimma (cmiaB); 4) o3ox dtum (0CBOOOAHUTH);D)
XyCycusT (CBOMCTBO); 6)kymaii(tTup)MoK (yBenuuuBath(cs)); 7) COBYTHII
(oxmaxaeHue); 8) ce3yBUYaH (4yBCTBHUTEIIBHBIN); 9)omb
YHKMOK,KypcaTMOK (BeicTaBiATh); 10) Hyp (myu); 11) ...ra #yHANTUPMOK
(HampaBsaTh Ha); 12) qucTaHimoH (Macodain) 0omKapyB (JIMCTAHIIMOHHOES
ynpaBiieHue); 13) TomMmok, malkamMoK (HaXoauTh, OOHApyXuBaTh); 14)
xumost (3amuta); 15) TesmamyB (yckopenwme); 16) MyXaHIUCIHKKA OWI
MyaMMOHH €4MOK (peIMThUHKEHEPHYIO TIPOo0IeMy).

2.Join the beginnings and ends:

1. Semiconductors are sensitive to... a) conductors of the electric
current

and non-conductors.
2.Semiconductors convert heat into ... b)dependence of conductivity on
heat and light.

3. Semiconductors occupy a place between...  ¢) heat and light.
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4.Semiconductors conduct electricity... d)into  electricity  without
machines.

5.Great possibilities for various uses of e) less effectively than metals.
semiconductors are connected with ...

6.As a semiconductor is heated ... ) its conductivity increases as well.

4. Insert words and expressions:

1) Semiconductors include a great variety of (kuméBmii Ompukma —
XUMHYECKHE COCTMHEHUS ),(MeTaiap KOTHUIIIMACH — CIIJIaBbI METaJIJIOB).

2) Minerals and crystals appear to possess some unexpected (xycycusr
- CBOWCTBA).

Their conductivity increases with (marpesanune) and falls with (coByrum -
OXJIAXKIICHHE).

3) With the help of a ray of light directed at a semiconductor, we can
effect (qucranmuon GomKapyB — TUCTAHIIMOHHOE YITPaBJICHUE).

4) The semiconductor devices are applied for (aBTomatrk Gomkapys —
aBTomMaThueckuii koHTposip) Of a variety of processes, for the (xaiita
SIUATTUPHIN - BocnipousBenenue) of sound, (yckopenne) of some chemical
reactions.

5) ( Tepmoanementnap - Tepmoanementsi) created in Russia convert
heat directly into electricity.

Answer the questions:

1) What do semiconductors include? 2) How does the atomic structure
of semiconductors influence their properties? 3) What phenomena influence

semiconductors? 4) What are the semiconductor devices applied for? 5)
How do semiconductors help in solving engineering problems?
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UNIT XVIII.CAPACITORS

A capacitor is an electronic component that takes advantage of the ability
of electric fields to reach out across an insulator. It consists of two flat
plates made from a conducting material such as silver or aluminum,
separated by a thin insulating material such as Mylar or ceramic. The two
conducting plates are connected to terminals so that a voltage can be
applied across the plates.

Note that because the two plates are separated by an insulator, a closed
circuit isn't formed. Nevertheless, current flows — for a moment, anyway.

How can this be? When the voltage from a source such as a battery is
connected, the negative side of the battery voltage immediately begins to
push negative charges toward one of the plates. Simultaneously, the
positive side of the battery voltage begins to pull electrons (negative
charges) away from the second plate.

What permits current to flow is the electric field that quickly builds up
between the two plates. As the plate on the negative side of the circuit fills
with electrons, the electric field created by those electrons begins to push
electrons away from the plate on the other side of the insulator, toward the
positive side of the battery voltage.
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As this current flows, the negative plate of the capacitor builds up an
excess of electrons, whereas the positive side develops a corresponding
deficiency of electrons. Thus, voltage is developed between the two plates
of the capacitor.

But there's a catch: This current flows only for a brief time. As the
electrons build up on the negative plate and are depleted from the positive
plate, the voltage between the two plates increases because the difference
in charge between the two plates increases.

The voltage continues to increase until the capacitor voltage equals the
battery voltage. Once the voltages are the same, current stops flowing
through the circuit, and the capacitor is said to be charged.

At this point the magic gets even better. Once a capacitor has been
charged, you can disconnect the battery from the capacitor, and the voltage
will remain in the capacitor. In other words, although the voltage in the
capacitor is created by the battery, this voltage isn't dependent on the
battery for its continued existence. Disconnect the battery, and the voltage
remains across the two plates of the capacitor.

Thus, capacitors have the ability to store charge — an ability known as
capacitance.

Here are a few additional things you should know about capacitors before
moving on:

The most common symbol used for capacitors in schematic diagrams is
simply two parallel lines separated by a gap, as shown in the margin.
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An alternative symbol uses a straight line and a curved line to represent
the plates. The curved line is generally used on the negative side of the
circuit.

Although some capacitors aren't sensitive to polarity, many others are.
This sensitivity has to do with the choice of materials used to create the
capacitors: With some materials, connecting the voltage in the wrong
direction can damage the capacitor. Capacitors that have distinct positive
and negative terminals are called polarized capacitors. A plus sign is used
in the schematic diagram to indicate the polarity, as shown in the margin.

The insulating material between the two conducting plates is properly
called dielectric, a term that refers to the ability of the insulating layer to
become polarized by the electric field that exists between the two plates
when they become charged.

VOCABULARY
take advantage - ycTyH/IMKKa ara - UMEeT IPEUMYIIECTBO
flat plate — cunIuk mmacTuHa - IIOCKas IJIacTHHA

mylar — maiiiap - mainap

voltage — KkyunaHuII - HaNpsHKCHHE

immediately — mapxoi - HeMeIJICHHO

push negative charges— manadwuii 3apsrapHd UTAPMOK — TOJIKATh

OTPUIATCIBbHBIC 3apPsAabl

build up — KypMoOK - TOCTPOUTH
an excess — opTuK4a — U30bITOK

a corresponding deficiency - ..ra Moc TaHKHUCJIUK - COOTBETCTBYIOIINMA
neduruT

deplete — Tyramok - ucToImaTh
INCrease — KymaiuIi —yBeJInYCHUE

79



existence — MaBKyIJIUK — CyIIIECTBOBAHUE

a gap — y3WJIHII - Pa3pbiB

a margin — 3axupa - 3amnac.

a curved line — srpu YM3MK - U30THYTAasl JTUHUS
sensitivity— TabcupYaHIIMK - YyBCTBUTEIBHOCTD
damage — 3uéH eTka3MOK - HAHOCHUTH yIIepO

polarized capacitors — kyroiaHran KoHJaeHcaTopIIap - MOJSIPU30BaHHBIC
KOHJICHCATOPBI

1. Give the English equivalents for the words and word combinations
below:

Tox yTkasyBuun MmaTepuan (TOKOMPOBOAAIIUMN MaTepua);aKpaTuiran
(pa3neneHHbIN);KiIeMMa(KUCKAY )(KIIeMMa) ;€MUK KOHTYp  (3aMKHYTBIH
KOHTYp); OarapesHUHT MaH(GUH KydIaHHIUIM TOMOHH (OTpHUIIATEIIbHAS
CTOPOHA HaNPsHKEHUS 0aTapeu) ; SJICKTPOHIApHH (Y3Ura) TOPTMOKMaHhUi
3apsaapHu) (TAHYTh OJCKTPOHBI  (OTpHUIATENbHBIE 3apsAibl)); ...JaH
KYpUHUO TypuOAMKH (Kak BHIHO U3..); MYBO(PTK 3JICKTPOHIAP
TAaHKUCIMIMHU  WIpiad 4ukapaau (pa3pabaThiBaeT COOTBETCTBYIOIIHIA
HEJIOCTaTOK 3JIEKTPOHOB); UKKH TUTaCTUHA ypracuaaru
KyWIaHUII(HAIPSOKEHUE MEXKIy JIBYMS IUTACTHHAMH); CEFP-)KOAY sSHaaa
Kydasad (Mardsi CTAHOBUTCS CIIe JIyYlle);KOHICHCATOPHUHT HKKH
IUIACTUHACUTa KyHAamaHr (Iomepek [OBYyX ILIACTHMH KOHJCHCATOPA);
KOHICHCATOPHUHT 3apapiiaHuliy (MOBPEKICHUE KOHICHCATOPA).

2. . Fill in the preposition, if necessary:

1. It consists of two flat plates made from a conducting material such...
silver or aluminum, separated ... a thin insulating material .

2.The positive side of the battery voltage begins to pull electrons (negative
charges) ... from the second plate.
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3. As the plate on the negative side of the circuit fills ... electrons, the
electric field created by those electrons begins ... push electrons away
from the plate on the other side of the insulator, ... the positive side of the
battery voltage.

4.As the electrons build ... on the negative plate and are depleted ...the
positive plate, the voltage ... the two plates increases because the
difference in charge between the two plates increases.

5.This voltage isn't dependent ... the battery for its continued existence.
6.The most common symbol used ... capacitors ... schematic diagrams is
simply two parallel lines separated by a gap, ... shown in the margin.

7.A term that refers ... the ability ... the insulating layer to become
polarized by the electric field that exists between the two plates when they
become charged.

3. Put questions to the following sentences:

1.The two conducting plates are connected to terminals so that a voltage
can be applied across the plates.

2.When the voltage from a source such as a battery is connected, the
negative side of the battery voltage immediately begins to push negative
charges toward one of the plates.

3.As this current flows, the negative plate of the capacitor builds up an
excess of electrons, whereas the positive side develops a corresponding
deficiency of electrons. 4.This current flows only for a brief time.

5.The voltage continues to increase until the capacitor voltage equals the
battery voltage.

6.Disconnect the battery, and the voltage remains across the two plates of
the capacitor.
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7.The most common symbol used for capacitors in schematic diagrams is
simply two parallel lines separated by a gap, as shown in the margin.

8. Capacitors that have distinct positive and negative terminals are called
polarized capacitors.
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