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HPEIUCJIOBHUE

[Ipennaraemoe Bamemy BHUMaHUIO yueOHOE MTOcoOMe peaHa3Have-
HO JJI1 MCHOJIb30BaHUsI B yueOHOM Ipoliecce cTyaeHtamu Llentpa mpo-
dbeccoHaNBbHOTO 00pa30BaHUsI MHBAIMAOB HA BCEX 3Tanax 0Oy4YeHUsl HHO-
CTPaHHOMY SI3BIKY .

JlanHOoe y4yeOHOe MocoOue MMEET MPAKTUUYECKYH) HAMpPaBJIECHHOCTD,
OCHOBHOM II€JIbI0 KOTOPOU sIBNIAETCS 00ydeHUE JEKCHKE, PA3BUTHUE HABBI-
KOB YTEHUSI, IEPEBOJIa OPUTMHAIIBHBIX TEXHUYECKUX TEKCTOB. B mocoouu
UCIIOJIB3YIOTCS COBPEMEHHBIE MaTEPUAIIbl U3 OPUTHHAIBHBIX aHTJIMIUCKUX U
aMEpPUKaHCKUX UCTOYHUKOB, a TAK)KE€ MaTEPHUAJ U3 UHTEPHET-PECYPCOB.

Jlekcuka mo oOmier TemaTuke, MH(POPMAIIMOHHBIM TEXHOJOTHUSIM,
IPOTPaMMUPOBAHUIO M ABTOMATHU3Al[MU MTPOU3BOACTBA BBOAUTCA TEMaTH-
YECKH, 3aKPEIUISIETCS] B PAa3HOOOPA3HBIX YIIPAKHEHUSIX.

VYyebHoe mocoOue COCTOUT U3 YETHIPEX TIaB. B riiaBax mpexacrasie-
HBI TEKCTHI IO KOMIIBIOTEPHBIM TEXHOJIOTHUSIM, TPOrPAaMMUPOBAHUIO, ABTO-
MaTH3alUH IPOU3BOJICTBEHHBIX MPOLIECCOB U TPAMMATHYECKUN MaTEpUal.

ABTOpBI OnarogapsT Kanauaatra (UIOJIOTMYECKUX HAyK, IOLIEHTa
Kadeapbl HMHOCTPAHHBIX SI3BIKOB MPO(PECCHOHATBLHOW KOMMYHHUKAIIUU
Bnl'Y B. JI. HoBukoBy, npodeccopa, nupexropa LlenTpa npodeccuonab-
HOoro oopaszoBanus uaBanua0B npu Bal'Y U. H. Eroposa, cnenuanucra mo
MexayHapoaHeiM cBsizsiM AHO BIIO BnaguMmupckoro mHCTUTYTa OM3HE-
ca, cTapliero npemnojaBarelis kKadeapbl PyCCKOro U MHOCTPAHHBIX S3bIKOB
H. B. KynaukuHy 3a LIeHHBIE 3aME€4YaHUsl, BBICKA3aHHbIE MU B IPOLIECCE

paboThI HaJ TOCOOUEM.



I'masa |. COMPUTER TECHNOLOGIES
Unit I. Computer

Text I. What is a computer?

The term computer is used to describe a deviage up of a combina-
tion of electronic and electromechanical (part ietetc and part mechani-
cal) components. Computer has no intelligence ssifiand is referred to
as hardware. A computer system i s a combinatidivefelements:

Hardware
Software

People
Procedures
Data/information

DN NI NI NN

Eg
f external
g storage  Output

When one computer system is set up to communicdte amother com-

puter system, connectivity becomes the sixth elémananother words,

the manner in which the various individual systaresconnected — for ex-
ample, by phone lines, microwave transmissionatellte — is an element
of the total computer system.

Software is the term used to describe the instvostthat tell the hardware
how to perform a task. Without software instrucipthe hardware doesn’t
know what to do. People are the most important aorapt of the comput-

er system: they create the computer software ictstns and respond to
the procedures that those instructions present.

The basic job of the computer is the processingfofmation. Computers

accept information in the form of instruction cdlla program and charac-
ters called data to perform mathematical and logiparations, and then
give the results. The data is raw material whil®nmation is organized,

processed, refined and useful for decision mak@gmputer is used to
convert data into information. Computer is alsodus® store information

in the digital form.



Vocabulary

1. characters [kagta'z] CHUMBOJIBI
2.data [ dets] JTAHHBIE
3. decision [d"si3n] peleHne
4. device [&b"vars] YCTPOMCTBO
5. hardware ["had ws] anmapaTHOe oOecrieueHre, 000pyI0BaHUE
6. instruction Inst’ mkfn] KOMaH 1a
7. intelligence [n"telidzons] pasym
8. manner [ maes] MaHepa, crocoo
9. microwave ['makrouwenv] MHUKPOBOJHOBAs
10. procedures [r si:d3a] MIPOILIEAYPHI, OTIEpAIUH
11. purpose ['p:pas] 1EJIb
12. raw [ro:] HeoOpabOTaHHBIH, CHIPOI
13.to come to life | [b ka:m b laif] 0)KHUBATh
14.to connect fb ko nokt] COCIMHSTD
15.to convert [b kon"va:t] IpeBpaIath, MpeoOpa3oBhIBATH
16.to create b krr:"ert] CO3/1aBaTh
17.to evaluate i 1'veeljuet] OLIEHUBATh
18.to refer to as i re’fo: to oZ] Ha3bIBaTh YTO-JINOO
19.to refine [b ro"fain] OYHINATH
20.to respond i ras”pond] OTBEYaTh
21. software [[sft' weo] porpaMMHOE 00eCIICUeHHUE
22.transmission [treenz’1fan] nepeaaya
23.various [\earias] pas3nyHbIC

Ynpaowcnenue 1. Omeemovme na 60NpocCsyl Nno mexkcmy.

1.What does the term “computer” describe? 2. Ismdsar intelligent? 3.
What are five components of computer system? 4.t\'gh@nnectivity? 5.
What is software? 6. What is hardware? 7. Whatsdifference between
hardware and software? 8. Why people are the mgsbrtant component
of a computer system? 9. In what way terms “datal’ ‘anformation” dif-
fer? 10. How does computer convert data into infdrom? 11. How is
computer used for?

anaofcneﬂue 2. Kakue u3 Huofcenpueedénnblx MEePMUHOB UMerom IKeueda-

JIE€HMmMbl HAd PDYCCKOM A3bIKe?
Computer, diskette, metal, processor, scannerynvdton, data, micro-
phones, printer, modem, Internet.




ananCHeHue 3. Kakoe uz Vm€€D9f00€HMﬁ coomeememeyemi COOGDDfCClHMlO

mexcma, a kaxoe nem (0a | nem)?

1. Computer is made of electronic components soriefisrred to as elec-
tronic device. 2. Computer has no intelligence lwstftware is loaded. 3.
There are five elements of computer system: hamelwsoftware, people,
diskette and data. 4. The manner in which compw@ersconnected is the
connectivity. 5. Without software instructions haete doesn’t know what
to do.

YI’lﬁCZDlCHeHue 4. COZJZCZCVIZWle cnoea 6 I’ZDCIGOL? KOJIOHKE C npedﬂoofceﬂuﬂMu
U3 J1e801U KOJIOHKU.

1. ... doesn’t come to life until it is connected to@tlparts | a) program
of a system.

2. ... Is the term used to describe the instructionstiathe | b) information
hardware how to perform a task.

3. ... create the computer software instructions anplaes | c) processing
to the procedures that those instructions present. of information

4. Information in the form of instruction is called a. d) software

5. The manner in which the various individual systemes | ) connectivity
connected is ... .

6. ... is organized, processed, refined and useful éorsibn | f) computer
making.

7. The basic job of the computer is the ... . pepbple

Text Il. Application of computers

3ananme. Buinoanume nucbMeHHbIU nepesood mexcma no 08YM BaAPUAH-
manm.

I
At present a great deal of the work force of masintries is engaged in
creating, processing, storing, communicating arsdl yjuorking with infor-
mation. Computers have become commonplace in hoofiésgs, stores,
schools, research institutes, plants.
The use of computers in business, industry and agmuation services is
widespread today. Computer-controlled robots are &b improve the
quality of manufactured products and to increaseptioductivity of indus-
try. Computers can control the work of power stadioplants and docks.
They help in making different decisions and in ngeeraent of economy.



The work of banks depends upon computer termiralsnillions of daily
operations. Without these terminals, records ofod#p and withdrawals
would be difficult to maintain, and it would be iogsible to make inquir-
les about the current status of customer accounts.
Computers form a part of many military systemsudaig communication
and fire control. They are applied for automatitogimg and automatic
navigation. Space exploration depends on computrguidance, on-
board environment and research.

I
Computers find application in astronomy and upgtenosphere research.
Weather forecasting, library information services denefit from com-
puters too.
It is interesting to note that computers are widgded in medicine. They
became valuable medical diagnostic tools. Compuwtersused for optical
scanning and image processing, ranging from patgmognition to image
processing. Technicians can operate computer tapbgrscanners which
combine x-rays with computer technology to givetiseal views of the
body of patients. The views then can be combinéd & single image
shown on the screen.
It should be noticed that learning on a computerlmafun. Students spend
more time with computer-aided instruction perforgiithe assigned task,
as compared with conventional classroom.
At last air traffic control is impossible withouvmputer application. It ful-
ly depends upon computer-generated information.
Many other uses of computers that we cannot imagirn@esent will be-
come commonplace in the transition from an indakto post industrial,
or information society.

Vocabulary and notes

1. to maintain gecmu yuém 10. weather NPOCHO3 NO200bL
records forecasting
2. deposits and BKILAODBL U UZBAMUSL 11. medical UHCMPYMEHMbl
withdrawal diagnostic tools OUA2HOCMUKU
3. guidance HaseoeHue, 12. technician cneyuanucm
ynpaeneHue,
PYKOBOOCHBO




4. on-board bopmosoe okpyacenue | 13. computer KOMNbIOMEPHbIU
environment tomography scanner momozcpagp
5. pattern pacnosnasamie 14. sectional views | suo 6 paspese
recognition 0bpazos
6. commonplace obuee mecmo; 15. computer-aided | npoepammuposannoe
umo-1ubo obviyHoe, instruction obyuenue
npusbIuHOe
7.communication | yeayeu cessu 16. assigned task onpeoenénnoe
services 3a0anue
8. to be widespread| 6bimb wupoxo 17. conventional ayoumopus,
PACnpoCmpaHEéHHbIM classroom Y0081emEopAIOUYsIsL
MEXHUYeCKUM
VC08uUsIM
9. to improve VAyYuams 18. computer- ungopmayus,
generated cozoasaemas
information KOMHIbIOMEPOM

Unit Il. The parts of a computer system

In order to use computers effectively to solve pgpis in our environ-
ment, computer systems are devised. Computer systeay be discussed
in two parts.

The first part is hardware — the physical, eledtroand electromechanical
devices that are thought of and recognized as “otengf. The hardware
consists of Central Processing Unit (CPU), inpwiaks and output devices.
The second part is software — the programs thataosnd coordinate the
activities of the computer hardware and that diteetprocessing of data.
For the computer system to operate, computer pnograre required. A
computer program is a set of instructions for ti8JCThese instructions
tell the CPU where to find the input data in theteyn. The CPU is also in-
structed how to process the data and where tahputeisults. Programs are
not hardware, as they have no electrical or mechhcomponents. They
can be easily changed according to the needs afsttre

Computer software can be divided into two veryaor@ategories — sys-
tems software and application software.



Text |. Hardware

Hardware is the mechanical, magnetic, electronic] @lectrical devices
composing a computer system. Computer hardwarebeadivided into
four categories:

| nput hardware v’ Storage hardware
Processing hardwar v" Output hardware

|nput hardware.The purpose of the input hardware is to collecadatd
convert it into a form suitable for computer praag. The most common
input device is a keyboard. It looks very much liketypewriter. The
mouse is a hand held device connected to the c@mputsmall cable. As
the mouse is rolled across the mouse pad, the rcamsges across the
screen. When the cursor reaches the desired locatie user usually
pushes a button on the mouse once or twice to Issgmenu selection or a
command to the computer.

The light pen uses a light sensitive photoeleateit to signal screen posi-
tion to the computer. Another type of input hardsvés optic-electronic
scanner that is used to input graphics as wely@sset characters. Micro-
phone and video camera can be also used to inpautirtta the computer.
Electronic cameras are becoming very popular antbagconsumers for
their relatively low price and convenience.

Processing hardware.The purpose of processing hardware is retrieve, in-
terpret and direct the execution of software irtoms provided to the
computer. The most common components of procesandware are the
Central Processing Unit (CPU) and main memory.

The CPU is the brain of the computer. It reads iaterprets software in-
structions and coordinates the processing actvitiat must take place.
The processor is the part of the computer thatadlgtaoes the computa-
tions.

Memory is the system of component of the computevhich information
Is stored. There are two types of computer mem&gndom Access
Memory (RAM) and Read Only Memory (ROM).

RAM is the volatile computer memory used for cnegtioading, and run-
ning programs and for manipulating and temporatdring data.

9



ROM is nonvolatile, nonmodifiable computer memosed to hold pro-
grammed instructions to the system. The more memouhave in your
computer, the more operations you can perform.

Some processors (or variations within processoilissh might have Reg-
isters and flags are a special kind of memory éx&ts inside a processor.
Registers are usually fairly small (8, 16, 32, drlts for integer data, ad-
dress, and control registers; 32, 64, 96, or 123fbr floating point regis-
ters).

Flags are single bit memory used for testing, cammpa, and conditional
operations (especially conditional branching).

Storage hardware.The purpose of storage hardware is to store compute
instructions and data in a form that is relativpgrmanent and retrieve
when needed for processing. The most common wagsoahg data are:
magnetic tapehard disk, floppy disk, CD-ROM (compact disk readyo
memory) and USB (Universal Serial Bus).

Hard diskis a rigit disk coated with magnetic material $boring programs
and relatively large amounts of data.

Floppy disk(diskette) — thin, usually flexible plastic diskated with mag-
netic material, for storing computer data and psowg. There are two for-
mats for floppy disks: 5.25” and 3.5".

CD-ROMis a compact disk on which a large amount of digit read-only
data can be stored. CD-ROMs are very popular naause of the grow-
ing speed which CD-ROM drives can provide nowadays.

Output hardware.The purpose of output hardware is to provide ther us
with the means to view information produced by ¢benputer system. In-
formation is output in either hardcopy or softcdpgm.

Monitor is a component with a display screen fawing computer data,
television programs, etc.

Printer is a computer output device that producpser copy of data or
graphics.

Modem is an example of communication hardware -elagtronic device
that makes possible the transmission of data fooon computer via tele-
phone or other communication lines.

10



anaafcneﬂue 1. Kaxoe u3 Vmeepofcdenuﬁ coomeemcecmeyem mexkemy (true /
false)?

1) Computer is an electronic device therefore hardwsaeesystem of elec-
tronic devices. 2) The purpose of the input haréwsarto collect data and
convert it into a form suitable for computer praiag. 3) Scanner is used
to input graphics only. 4) The purpose of procasdiardware is to re-
trieve, interpret and direct the execution of saftevinstructions provided
to the computer. 5) CPU reads and interprets soft@ad prints the results
on paper. 6) User is unable to change the contdriROM. 7) 5.25" flop-
py disks are used more often because they ardlideand have more ca-
pacity than 3.5 disks. 8) Printer is a procesdagdware because its pur-
pose is to show the information produced by théesys

anaofcneﬂue 2.9mo us nepevducieHrHoco Huxce omHuocumci K Hardware?
Program; mouse; CPU; printer; modem; command; pgarsor or the
pointer; keyboard; character.

anaafcneﬂue 3. Omsemvme na 80NPOCHL.

1. What is hardware?igts onpeneneuue) 2. What are the main categories
of computer hardware? 3. What are the main comgsnahinput hard-
ware? 4. What is the purpose of the input hardware?

anaafcneﬂue 4. Buecmo nponycKo6 ecmaebme HYIHCHblE Cloed U3 pamKu,

OAHHOU BHU3Y.

1. The hardware is the mechanical, ..., ..., and ... devamesposing a
computer system. 2. The purpose of the input hareligeto ... data and ...
it into a suitable form. 3. The most ... input devisea ... . 4. The ... is
connected to the computer by small cable. 5. Tle® pashes ... on the
mouse to ... a menu selection. 6. The scanner is tosggbut ... . 7. Mi-
crophone and ... are used to input ... .

magnetic, electronic, electrical; common, keyboadyutton, to signal; to collect, to convert;
graphics; video camera, data; a mouse.

Text Il. Software

Buinoanume nucomennwiii nepeeod CJZ€0Vl0W€20 mekcema HA DVCCKMIZ A3bIK

u omeembvbme NUCbMEHRHO HA Cﬂe()womue BONPOCHL.
1. What is software? 2. What does software determié&V¥hat categories
are programs usually divided into? 4. What doesesysoftware control?

11



5. What does applications software satisfie? 6. Mdbas communications
software do?

Software — programs for directing the operation of a corapot electron-
ic data. It is a final computer system componeh&skE computer programs
instruct the hardware how to conduct processingngiders can input,
calculate, compare, and output data as informatwmitware determines
the order in which these operations are performed.

Programs are usually divided into several categosystem software, ap-
plications software, communications software.

System softwareontrols standard internal computer activities. Wiae
computer is first turned on, one of the systemg@ams is booted or load-
ed into the computer’s memory. This software cargtanformation about
memory capacity, the model of the processor, t& drives to be used.
System programs are designed for the specific pie€dardware. These
programs are calledrivers and coordinate peripheral hardware and com-
puter activities. User needs to install a spedifiger in order to activate a
peripheral device. By installing the driver youdth” your mainboard to
“understand” the newly attached part.

Applications softwarasatisfies your specific need. These class of progra
Is the most numerous and perspective from the rtiagkpoint of view.
Communications softwalteansfers data from one computer system to an-
other. These programs provide users with data gg@md error checking
along with physically transferring data betweentiie computer’'s memo-
ries. The developing electronic network communarathas stimulated
more and more companies to produce various comratimic software,
such as Web-Browsers for Internet.

Vocabulary
to attach MIPHUCOCIUHATD mainboard MaTepUHCKas IiaTa
to boot 3arpyarb memory capacity | BMECTUMOCTH NaMsATH
to check IPOBEPSTH peripheral nepudepHHbII
to complete | 3aBepruath to provide with obecrieynBaTh YeM-JIH00
to conduct MPOBOJIUTH to require TpeOoBaTh
control yIpaBJIeHHE security 0€e301acHOCTh
to install yCTaHABJIMBATh specific ornpeieaEHHbIH
internal BHYTPECHHHIA to transfer NIEPEHOCUTh, TIEpeIaBaTh

12



anaofCHeHue 1. Kakoe us3 Vmeepofcdenuﬁ coomeemcecmeyeni codepofcanuro
mexcma, a kaxoe nem (true / faulse)?

1. Computer programs only instruct hardware how todheadata storage.
2. System software controls internal computer #ws: 3. The infor-
mation about memory capacity, the model of the ggsor and disk drives
are unavailable for system software. 4. The drisex special device used
by car drivers for Floppy-disk driving. 5. Commuatiion software is in
great demand now because of the new advances imgoitation tech-
nologies. 6. Application software is a general-sginstrument.
ananCHeHue 2. Ymo uz nepevducileHHo20 Huxce omuaocumci K Software?
Program; mouse; CPU; drivers; modem; web-Browssmser; operating
system; display; programming tool.

Unit 1ll. Operating systems

Text I. Operating systems and performing tasks

Boinoanume nucomennwiii nepeeod CJZQOWOWGZO meKkcmdad HAa DVCCKMIZ A3bIK.
An operating system (OS) is a set of programs thahages computer
hardware resources, and provides common servicgeapfolication soft-
ware. The operating system is the most importgoe tyf system software
in a computer system. Without an operating systemser cannot run an
application program on their computer, unless thglieation program is
self booting.

Disk operating system or DOS is the most commasigd PC operating
system. It was developed by Microsoft Company. Véeion of DOS re-
lease in 1981 was 1.0. Over decades DOS has umdesgveral changes.
Each time the DOS developers release a new vertiey, increase the
version number.

Time-sharing operating systems schedule tasksfficremt use of the sys-
tem and may also include accounting for cost atlonaof processor time,
mass storage, printing, and other resources.

For hardware functions such as input and outputraacthory allocation,
the operating system acts as an intermediary betagplication programs
and the computer hardware, although the applicatam®e is usually exe-
cuted directly by the hardware and will frequerddll the OS or be inter-
rupted by it. Operating systems are found on almagtdevice that con-

13



tains a computer — from cellular phones and vidmoe consoles to super-
computers and web servers.

Examples of popular modern operating systems imcludux, Android,
I0S, Mac OS X, and Microsoft Windows.

Operating systems must accomplish the following tasks:

1. Processor management. The operating system neeadl®d¢ate enough
of the processor's time to each process and apphcso that they can run
as efficiently as possible. This is particularlypiontant for multitasking.
When the user has multiple applications and pr@seasnning, it is up to
the operating system to ensure that they have énoegpurces to run
properly.

2. Memory storage and management. The operating systens to ensure
that each process has enough memory to executerdleess, while also
ensuring that one process does not use the meriopated to another
process. This must also be done in the most efticianner. A computer
has four general types of memory. In order of spésel are: high-speed
cache, main memory, secondary memory, and diskgtormhe operating
system must balance the needs of each procesghaittifferent types of
memory available.

3. Device management. Most computers have additicar@ware, such as
printers and scanners, connected to them. Theseedaequire drivers, or
special programs that translate the electricaladgsent from the operating
system or application program to the hardware @evitie operating sys-
tem manages the input to and output from the coenplit often assigns
high-priority blocks to drivers so that the hardevaran be released and
available for the next use as soon as possible.

4. Application interface. Programmers use applicapoogram interfaces
(APIs) to control the computer and operating syst&msoftware develop-
ers write applications, they can insert these ARicfions in their pro-
grams. As the operating system encounters theséufBtions, it takes the
desired action, so the programmer does not nedahdw the details of
controlling the hardware.

5. User interface. The user interface sits as a lageve the operating sys-
tem. It is the part of the application through whtbe user interacts with
the application. Some operating systems, such asokbft Windows and
Apple Macintosh, use graphical user interfaces.eOtiperating systems,
such as Unix, use shells.

14



Components of the operating system

The operating system comprises a set of softwackagges that can be
used to manage interactions with the hardware. fdlleving elements are
generally included in this set of software: #®ernel, which represents the
operating system's basic functions such as manadgeshenemory, pro-
cesses, files, main inputs/outputs and communicdumctionalities; the
shell, allowing communication with the operating systema control lan-
guage, letting the user control the peripheraltout knowing the charac-
teristics of the hardware used, management of palyaddresses, etc; the
file system allowing files to be recorded in a tree structure

Vocabulary
operating system| oneparroHHast enough JIOCTAaTOYHO
(OS) cUcTeMa
to manage YIIPaBJIATh properly TIIATETBHO
to provide obecreynBaTh high-speed cache | cBepxomneparuBuas /
ObICTpOCHCTBYIOIIAS
OydepHas maMsaTh (K31i)
to run paborath assign PHUCBAaNBaTh
to boot 3arpyKarh Interface untepdeiic (06macTh
B3aUMO/ICHCTBYSA)
to release 0CBOOOXIATh, Application program| untepdeiic npukIagHOTO
cOpachIBaTh interface (API) POrPaMMHUPOBAHUS
developer pa3paboTIrK to insert BCTpanuBaTh, BCTABJIATH,
BHEIPATH
version number | Homep Bepcuu encounter KOHTaKT
to increase YBEIIUYUBATH user interface OKHO TI0JIb30BaTes,
uHTepdeiic paboTh
C CHUCTEMOM
time-sharing OS | oneparnontas to comprise COCTaBIIATh
CHUCTCMA Pa3CIICHUA
BpPEMEHU
an intermediary | mocpeaHHYECTBO software packages | makeTbl mporpaMMHOTO
obecrieueHus
to execute BBITOJIHATh kernel spo (Habop cTpyKTyp-
HbIX JaHHBIX U HCIIPC-
PBIBAEMBIX MPOLIEAYD)
to be interrupted | npepsiBaTh shell 00ost0uKa
device YCTPOHCTBO file system daitnoBas cucrema
to contain COJZIepPIKaTh Real-time operating | onepanuonnas cucrema
systems (RTOS) pearbHOr0 BpeMeH!
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cellular phone MoOubHBIH Tenedon | Single-user OTICITbHBIN
II0JIb30BaTCJIb
video game UTPOBAs MPUCTaBKA Multi-user operating| oneparronHas cucrema
console systems HapauIeIbHOTO JIOCTYIa
to accomplish BBITIOJTHSATH, personal digital MepPCOHAITbHBIE
3aBepuIaTh assistants (PDAS) | iugpoBbie TOMOITHUKH
to ensure ybexath a workstation pabouast CTaHIUs
multiple MHOTOKpPaTHOE information UHPOPMALIHOHHO-
application [IPUMEHCHHE measuring system | usmepuTenbHas CuCTEMa

anaofcneﬂue 1. Omeemvme Ha 60NnpocCcvbl K mekKcmy.

1. What is an operating system (OS) and what doettige? 2. What is
disk operating system or DOS? 3. What tasks doesgharing operating
systems schedule? 4. Where can we find operatisggeg? 5. What are
the popular modern operating systems? 6. What tasist operating sys-
tems accomplish? 7. What are the main componentiseobperating sys-
tem?

anaofcneﬂue 2. Kakoe uz Vmeepofcdenuﬁ coomeemcmeyem codepofcanwo
mexcma, a kaxoe nem (true/faulse)?

1. The operating system is not very important typsystem software in a
computer system. 2. The vertion of DOS releaseBillwas 2.0. 3. Oper-
ating systems are found on almost any device thiatams a computer —
from cellular phones and video game consoles tersomputers and web
servers. 4. A computer has six general types of ongnb. Programmers
use application program interfaces (APIs) to cdrttie computer and op-
erating system. 6. Some operating systems, sudiassoft Windows
and Apple Macintosh, don’t use graphical user fatas. 7. The operating
system comprises a set of software packages thabe€aised to manage
interactions with the hardware.

Text Il. Types of Operating Systems

Buinoanume nucomennwiii nepeeod CJZ€0Vl0W€20 mekcema HA DVCCKMIZ A3bIK.

There are hundreds of operating systems availdidenost popular by far
are the Microsoft Windows family of operating syse the Macintosh
operating system, and the UNIX family of operatsygtems. There are
four general types of operating systems. Theirdesgends on the type of
computer and the type of applications that wilrboe on those computers.
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1. Real-time operating systems (RT@$) used to control machinery, sci-
entific instruments, and industrial systems. Inegah the user does not
have much control over the functions performed g RTOS. 2Single-
user,single task operating systemow one user to do one thing at a time.
And example of a single-user, single task operatygiem is the operating
system used by personal digital assistants (PDaAs), known as handheld
computers. 3Single-user, multi-taskingperating systemallow a single
user to simultaneously run multiple applicationstlogir computer. This is
the type of operating system found on most persdeaktop and laptop
computers. The Windows (Microsoft) and Macintosipiike) platforms
are the most popular single-user, multi-taskingratpeg systems. Multi-
user operating systenalow multiple users to simultaneously use the re-
sources on a single computer. Unix is an exampgenatilti-user operating
system.

There are other worthwhile types of operating systeot made by Mi-
crosoft. The greatest problem with these operaiysiems lies in the fact
that not as many application programs are writ@nttfiem. However if
you can get the type of application programs yailaoking for, one of
the systems listed below may be a good choice.

- UNIX — a system that has been around for many year# adery sta-
ble. It is primary used to be a server rather thamorkstation and should
not be used by anyone who does not understand/sbens. It can be diffi-
cult to learn. Unix must normally run an a computede by the same
company that produces the software.

. Linux — Linux is similar to Unix in operation but it isefe. It also should
not be used by anyone who does not understand/$tens and can be dif-
ficult to learn.

- Apple Maclntosh — Most recent versions are based on Unix butstda
good graphical interface so it is both stable (du#scrash often or have as
many software problems as other systems may hawk)easy to learn.

One drawback to this system is that it can onlyureon Apple produced

hardware.
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anaafcneﬂue 1. Omeemvme Ha Cﬂe()womue 60npocyl.

1. What operating systems are the most popular byZartow many gen-
eral types of operating systems are there? 3. \AfleaReal-time operating
systems (RTOS) used to? 4. What do single-useglestask operating sys-
tems allow? 5. What do single-user, multi-taskingprating systems al-
low? 6. What are the most popular single-user, intagking operating sys-
tems? 7. What do multi-user operating systems &llow

Ynpaoicnenue 2. Jlaiime onpedenenus ciedyrouum ciosam u abopesuamy-
pam, UCnoJib3yAa J1EeKCUKY U3 mexKkcmada.

RTOS; PDAs; UNIX; Linux; Maclntosh

anaafcneﬂue 3. Bcmasvme Heobxooumble cloea 8Mecmo NnponycKoes.

1. The use of four general types of ....... depends oryibe of computer
and the type of applications that will be run oos computers. 2. The us-
er does not have much control over ....... performedhbyRTOS. 3. Sin-
gle-user, ........ allow a single user to simultanepush multiple applica-
tions on their computer. 4. Unix must normally ram a computer made
....... that produces the software. 5. Linux is simtfar....... in operation
but it is free. 6. One drawback to ........ is thatah only be run on Apple

produced hardware.

Unix; operating systemghe functions; Apple Macintosh; by the same compamyilti-
tasking operating systems

I'masa IIl. PROGRAMMING

Unit I. Programms and programmers

Vocabulary
1. Computer KOMNbIOMEPHOE 21. self-governed | csoboonwsiil,
programming | npoepammuposarue camoynpaensembilil
2.source code | npocpammmusiil KOO 22. accredited asmopumemuoe
institution 3asedenue

3.to create cozoasamv 23. illegal HeoonyCcmumblil,
HEe3aKOHHbIU

4. to exhibit NOKa3b16amMb 24.ongoing debate | npodonscumenvhvre
00cyacOeHUs

5. application Odomen npunodicenus | | 25. habitual thought| o6wenpunsmoe

domain npUKIaoHas ooaacme MHeHue
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6. to be regarded| npunumamso 26.to challenge mpebosambp
60 GHUMAHUE,
OMHOCUMbC3L
7.goal yenwb 27.to influence GIUAMb
8.to be licensed | oasams paspewenue | 28.yield coz0asamv
9. artificial A3bIK 29.a notation 0bo3Hauenue
language nPOSPaAMMUPOBAHUSL
10.computations | swruucienus 30. restrict ocpanuyenue
11.human coyuanvhvie 31.traits ceoticmaa,
communication | kommynuxayuu 0cobenHoCmb
12. predate npeoulecmseosams 32. PostScript A3bIK HANUCAHUSA
the invention u306pemenuio programs CMpanuy ne4amubix
O0OKYMEHMO8
13. Jacquard MKQYKULL CMAHOK 33. practical koumexcm (06wee
looms contexts HOLOJCEHUE)
NPAKMU4ecKoo
npUMeHeHUs
14.an imperative | umnepamugmwiil 34.consequently nocie008amenbHo
style cmuib
15.a sequence nocnedosamenvrocms | 35. abstractions abcmpaxmuvie
of commands KOMAaHO NOHAMUS
16. split pacwenienue 36. manipulating obpabomxa

17.syntax (form)

cmpykmypa (popma)

37.execution

DEACUM BbINOTIHEHUS
(pabomur)

18. semantics cemManmuka 38.all Turing A3bIK NOJIHO20
(meaning) (3nauenue) complete npeobpazosanus
languages K0008
19.the C A3bIK NPOSPAMMUPO- 39. ANSI/ISO SQL | Meoswcoynapoonsiii
programming | sanus C++ and Charity CMAaHOapmHulil A36IK
language 011 onpeoeieHus

20.1S0 Standard

cmandapm 1SO
(Meorcoynapoonoit
opeanuzayuu no
cmanoapmuzayuu)

u docmyna K pens-
YUOHHBIM bazam 0o-
cmyna u s3vik obec-
newenus, UCNOb3Ye-
Mble AMEPUKAHCKUM
HAYUOHANbHBIM UH-
CMUMYmom CmaH-
oapmos | Meaicoy-
HapOOHOU Op2aHu3a-
yueti No cmaHoap-
muzayuu
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Text I. Computer programming

Buvinoanume nucomennwiii nepeeod CJZ@OVFOLLWZO Mmexcma Ha pycCcKUull s13vlK.

Computer programming (often shortened tprogramming or coding) is
the process of designing, writing, testing, debnggiand maintaining
the source code of computer programs. This souomke gs written in
a programming language. The purpose of programmsirig create a pro-
gram that exhibits a certain desired behavior. gioeess of writing source
code often requires expertise in many different jesttb, including
knowledge of the application domain, specializegpathms and formal
logic.

Within software engineering, programming (thglementatiohis regard-
ed as one phase in a software development process.

There is an ongoing debate on the extent to whiehatriting of programs
IS an art, a craft or an engineering disciplinegieneral, good program-
ming is considered to be the measured applicatfoallahree, with the
goal of producing an efficient and evolvable sofevaolution (the criteria
for "efficient" and "evolvable" vary considerablyfhe discipline differs
from many other technical professions in that psogners, in general, do
not need to be licensed or pass any standardizegb{@rnmentally regu-
lated) certification tests in order to call themssl "programmers"” or even
"software engineers." Because the discipline coveasy areas, which
may or may not include critical applications, idsbatable whether licens-
ing is required for the profession as a whole. bstitases, the discipline is
self-governed by the entities which require thegpgaaming, and some-
times very strict environments are defined (e.gtédhStates Air Force use
of AdaCore and security clearance). However, remtsg oneself as a
"Professional Software Engineer" without a licefreen an accredited in-
stitution is illegal in many parts of the world.

Another ongoing debate is the extent to which tlog@mmming lan-
guage used in writing computer programs affects famen that the final
program takes. This debate is analogous to thabwuding the Sapir—
Whorf hypothesis in linguistics, which postulatéatta particular spoken
language's nature influences the habitual thoufhis speakers. Different
language patterns yield different patterns of tidughis idea challenges
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the possibility of representing the world perfeatigh language, because it
acknowledges that the mechanisms of any languagditam the thoughts
of its speaker community.

ananCHeHue 1. Omseemvme na Cﬂet)womue 60NpocCyl.

1. What is computer programming? 2. What is the puepafsprogram-
ming? 3. How does the discipline differ from martliey technical profes-
sions? How do we call these specialists? 4. Hotheasissue debated? 5.
How does this idea challenge the possibility ofrespnting the world per-
fectly with language?

ananCHeHue 2. Bcmasvme neobxooumvle cnosa emecmo nponycKos.

1.This ....... IS written in a programming languagé¢ programming code;
b) source code; c) special code2. Within software engineering, pro-
gramming (the implementation) ....... as one phasesoftware develop-
ment processa) is taken into consideration; g thought; c) is regarded.
3. differs from many other technical professidn that program-
mers.a) The discipline; b)The profession; ¢) The positiod. Different
language patterns ...... different patterns of thoughtreate; b)ymake; c)
yield.5. ....... challenges the possibility of representimg world perfectly
with languagea) This issue; b his idea; c) This problem.

Text Il. Programming languages

Buinoanume nucomennwiii nepeeod CJZ@OW‘OWeZO MexKcma Ha pycCcKUll s3blK.

A programming languageis an artificial language designed to ex-
press computations that can be performed by a magchparticularly a
computer. Programming languages can be used tdegesgrams that
control the behavior of a machine, to express @lgyos precisely, or as a
mode of human communication.

The earliest programming languages predate thentioreof the computer,

and were used to direct the behavior of machineb as Jacquard looms
and player pianos. Most programming languages tbescomputation in

an imperative style, i.e., as a sequence of commaalthough some lan-
guages, such as those that support functional @noging or logic pro-

gramming, use alternative forms of description.
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A programming language is usually split into theotwomponents
of syntax (form) and semantics (meaning). Someuaggs are defined by
a specification document (for example, the C prognéng language is
specified by an ISO Standard), while other langaagach as Perl, have a
dominant implementation that is used as a reference

A programming language is a notation for writinggmams, which are
specifications of a computation or algorithm. Tgadatften considered im-
portant for what constitutes a programming languagkide: 1)Function
and target:A computer programming language a language used to
write computer programs, which involve a computenrfgrming some kind
of computation or algorithm and possibly controltezral devices such
as printers, disk drives, robots, and so on. Fanmgpte PostScript pro-
grams are frequently created by another prograrootdrol a computer
printer or display. In most practical contexts,raggamming language in-
volves a computer; consequently programming langsiage usually de-
fined and studied this way. Programming languagéferdfrom natural
languages in that natural languages are only usethteraction between
people, while programming languages also allow msgrta communicate
instructions to machines. Abstractions:Programming languages usually
contain abstractions for defining and manipulatdaa structures or con-
trolling the flow of execution. The practical nesi that a programming
language support adequate abstractions is exprdsgetie abstraction
principle; this principle is sometimes formulateiracommendation to the
programmer to make proper use of such abstract®)risSxpressive pow-
er: The theory of computation classifies languagesth®y computations
they are capable of expressing. All Turing complateguages can imple-
ment the same set of algorithms. ANSI/ISO SQL ahdrity are examples
of languages that are not Turing complete, yetnofialled programming
languages.

ananCHeHue 1. Omeemvme Ha Cﬂe()womue 60npocyl.

1. What is a programming language? 2. What were thieestaprogram-
ming languages used for? 3. What is the functiommo&t programming
languages? 4. What are the components of a programianguage? 5.
What traits are constituted a programming langlage
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anaocheHue 2. Kakoe uz ymeepofcdeyuﬁ coomeemcemeyem mexkcmy (true /
false)?

1. Programming languages can be used to create predghancontrol the
behavior of a machine, to express algorithms pedci. The earliest pro-
gramming languages predate the invention of thepcwen. 3. A pro-
gramming language is usually split into the thremponents. 4. Pro-
gramming languages do not differ from natural laaggs in that natural
languages are only used for interaction betweemplpe®. The practical
necessity that a programming language support atecubstractions is
expressed by the principle is sometimes formulatdecommendation to
the programmer to make proper use of abstracttnsll Turing complete

languages can implement the different set of allgns.

Unit Il. Computer specialists

Vocabulary
1. generalist VHUBEpcal 17. applications UHDICEHED NPO2PAMM-
engineer HO20 0becneveHus.
2. profess npenooasams 18. systems engineer| cucmemmuulii unoicenep
3. prefix VCMAaHABIUBAMb 19. customized cneyuanbhas
application npocpamma
4. web Humepnem, 20.databases 6a3vl OAHHBLX
environment 6e0-cpeoa
5. insulting 8PEOOHOCHDIIL 21. ordering ynopsioouenue
6. derogatory 8PEOOHOCHDIIL 22. inventory Kaoacmp
7. simplification ynpowenue 23. billing Gopmuposanue
cuemog
8. sparked 8000YUEBTIEHHDBLI 24. payroll sedenue zanucet | 6yx.
recordkeeping yuém
9. puzzled VCILONCHEHHBLUL 25. intranets BHYmMpeHHUe cemu
10. subtle mpyoHO 26. ease yoobcmeo 6 pabome
HaxoouMbulii
11. configuring 27. to convert npeobpazoevieanms
12. updating svibopl nnanuposa- | 28. computer-assisted urncmpymenmol asmo-
HUe KOHghu2ypayuu software engineer- | mamusuposannoii npo-
ing (CASE) tools | epammnoii unsicenepuu
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13.encompassing | oxsamwisarowuil 29. code walk-through pasbop npocpammut
14.newness HOBU3HA 30. code generation | npoyecc
2eHepanuzayuu Kooda
15.evolve Pazeueamvcsi 31. test data Gopmuposanue
generation MecmosblX OAHHbIX
16.employers pabomooamenu 32. consistent e0UHO00OpasHblil

Text |. Programmer

Buinoanume nucomennwiii nepeeod CJZ@OW‘OWeZO Mexcma Ha pycCcKUll s13blK.

A programmer, computer programmer orcoder is someone who
writes computer software. The temomputer programmetcan refer to a
specialist in one area of computer programmingooatgeneralist who
writes code for many kinds of software. One whaocpcas or professes a
formal approach to programming may also be knowra ggogrammer
analyst. A programmer's primary computer langu&ged++, Java, Lisp,
Delphi etc.) is often prefixed to the above titlaad those who work in a
web environment often prefix their titles witveh The termprogrammer
can be used to refer to a software developer, sofvengineer, computer
scientist, or software analyst. However, memberthe$e professions typi-
cally possess other software engineering skillgobd programming; for
this reason, the terprogrammeris sometimes considered an insulting or
derogatory over simplification of these other pssiens. This has sparked
much debate amongst developers, analysts, comgcitattists, program-
mers, and outsiders who continue to be puzzledeasubtle differences in
the definitions of these occupations.

Text II. Computer Programmers

Buinoanume nucomennwiii nepeeod CJZ€0Vl0W€20 mekcema HA DVCCKMIZ A3bIK.

A computer repair technicianis a person who repairs and main-
tains computers and servers. The technician's mefplities may extend to
include building or configuring new hardware, itigtg and updating soft-
ware packages, and creating and maintaining compate/orks. Computer
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repair technicians work in a variety of settingsicampassing both
the public and private sectors. Because of théivelaewness of the profes-
sion, institutions offer certificate and degreegremms designed to prepare
new technicians, but computer repairs are frequeydiformed by experi-
enced and certified technicians who have littlefalrtraining in the field.

Computer Software Engineers and Computer Programmes.
Computer software engineedlgsign and develop software. They apply the
theories and principles of computer science anchemaatical analysis to
create, test, and evaluate the software applicat@om systems that make
computers work. The tasks performed by these werkeolve quickly, re-
flecting changes in technology and new areas ofigjieation, as well as
the changing practices of employers.
Computer software engineers can generally be dividi® two categories:
applications engineers and systems engin€gmputer applications soft-
ware engineersanalyze end users' needs and design, constryttydand
maintain general computer applications softwarspacialized utility pro-
grams. These workers use different programminguaggs, depending on
the purpose of the program and the environment hiclwthe program
runs. The programming languages most often use€ afe++, Java, and
Python. Some software engineers develop packagagduter applications,
but most create or adapt customized applicationbdsiness and other or-
ganizations. Some of these workers also develgbdates.
Computer systems software enginesrsrdinate the construction, mainte-
nance, and expansion of an organization's compygtems. Working with
the organization, they coordinate each departmertttaputer needs—
ordering, inventory, billing, and payroll recordé®y, for example—and
make suggestions about its technical directionyTdiso might set up the
organization's intranets—networks that link compaiteithin the organiza-
tion and ease communication among various depatsn@ften, they are
also responsible for the design and implementatfosystem security and
data assurance.
Computer programmengrite programs. After computer software engi-
neers and systems analysts design software progrdl@sprogrammer
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converts that design into a logical series of ungtons that the computer
can follow (A section on computer systems analgpfsears elsewhere in
theHandbook). The programmer codes these instructions in ahy
number of programming languages, depending on #ex.nThe most
common languages are C++ and Python.

Computer programmers also update, repair, modifg, expand existing
programs. Some, especially those working on langgepts that involve
many programmers, use computer-assisted softwaymesring (CASE)
tools to automate much of the coding process. Thesle enable a pro-
grammer to concentrate on writing the unique pafta program. Pro-
grammers working on smaller projects often use gpmomer environ-
ments,” applications that increase productivity dymbining compiling,
code walk-through, code generation, test data géinar and debugging
functions. Programmers also use libraries of beste that can be modi-
fied or customized for a specific application. Tamproach yields more re-
liable and consistent programs and increases progeas' productivity by
eliminating some routine steps.

ananCHeHue 1. Omeemvme Ha Cﬂe()womue 60npocyl.

1. Who is a computer repair technician? 2. Where doprder repair
technicians work? 3. What do computer software regggis do? 4. What
categories can be computer software engineersedividto? 5. What do
computer applications software engineers do? 6.tWWbacomputer sys-
tems software engineers do? 7.What is the workoofputer program-
mers?

anaofCHeHue 2. Kakoe uz ymeepofcdenud coomeemcemeyem mexkcmy (true /
false)?

1.Computer software engineers apply the theoriespaimtiples of com-
puter science and mathematical analysis to créese, and evaluate the
software applications. 2. The programming languagest often used are
COBOL and Perl. 3. Working with the organizatiomey coordinate each
department's computer needs. 4. The programmestbdanstructions in
any of a number of programming languages. 5. Progrars working on
smaller projects use only coded systems.
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I'aasa lll. PRODUCTION PROCESSE AUTOMATION

Unit I. Industrial systems

Vocabulary
1. automation asmomamuzayus 22. to adopt NPUHUMAMD
2. performing BbLNOHSL 23. feedback principle npunyun
certain task ONpeoenénHnyIo 00pammoil cés3u
pabomy
3. previously panee 24. automatic-control | asmomamuue-
mechanism CKU-ynpasisemoe
yCmpoucmeo
4. nonmanufactur-| nenpoussoocmeennvie | 25. flyball governor | yenmpobesrcnviii
ing systems cucmemol pezysmop
5. automatic asmomamuieckue 26. to invent uzobpemams
devices yempoiicmaa
6. to operate pabomamo 27. steam engine napoeoti
oguzamerns
7.independently | uesasucumo 28. household ObLIMOBOTL
thermostat mepmocmam
8. human control | ynpaenenue, 29. to facilitate Cnocobcmeosams
ocywecmesiemoe
YeNI0BEKOM-0NePamopom
9. automated ABMOMAMU3UPOBAH- 30. numerically CMAaHKU
manufacturing HOE NPOU3600CMBO controlled machines | ¢ uucioswviu
NPOSPAMMHBIM
yApasieHuem
(711y)
10. simplification ynpowenue 31. machine tools CMaHKu
11.to design NPOEeKmMupo8amb, 32. computer-aided | asmomamusupo-
KOHCMPYUpPOSams manufacture 8aHHOE NPOU3-
(CAM) 600CMB0
12.to build MOHMUPOBAMb 33. computer-aided | xomnvromepnoe
design (CAD) KOHCMpYyuposanue
13. machines CMAaHKU 34. a designer KOHCMPYKMOp
14.to resemble noxXooums 35. to draw yepmumo
15. motorized MEXAHUUPOBOHHDBLIL 36. drawing yepméic
16. production NPOU3800CMEEHHAs 37. a part oemaiw
efficiency agppexmusrnocmo
17.to transfer nepemewams 38. to indicate onpeoensimy
18.to manipulate npou300UNs 39. dimensions paszmepwi
oelcmeust;
pezyauposams

27




19.to position YCMaHasIueams 40. to machine obpabamvleams
6 3a0anHoe
noJodicenue
20.light and heavy | zéexkue u msowcénote 41. flexible manufac- | cubxue npous-
work-pieces oemanu turing systems 600CMEeHHbIE
(FMS) cucmempl
21.an integrated KOMNILEKCHASL 42. to monitor nPOCMAmMpueans
system cucmema
of production npou300Cmea

Text |. Automation

1. Buinoanume nucvmenubwiil I’l€D€600 CJZ€0V%0W€20 mexKkcma Ha DVCCKMZ:Z
A3bIK.
2. Hanuwume AdHHOmMAauyur K mekcmy Ha AHSTIUUCKOM 513bIKeE.

Automation is the use of control systems and information nietgies to
reduce the need for human work in the productiogarids and services.
In the scope of industrialization, automation istep beyond mechaniza-
tion. Whereas mechanization provided human opesatth machinery to
assist them with the muscular requirements of watkpmation greatly
decreases the need for human sensory and mentateragnts as well.
Automation plays an increasingly important rolehe world economy and
in daily experience.

Automation has had a notable impact in a wide ranfjendustries
beyond manufacturing (where it began). Once-ulogsitelephone opera-
tors have been replaced largely by automated teleplswitchboards and
answering machines. Medical processes such as rgrirmareening
in electrocardiography or radiography and labosatasinalysis of hu-
man genes, sera, cells, and tissues are carriegtontuch greater speed
and accuracy by automated systems. Automated t@ldarhines have re-
duced the need for bank visits to obtain cash any ©out transactions. In
general, automation has been responsible for tifeistihe world econo-
my from industrial jobs to service jobs in the 2@tid 21st centuries.

Advantages and disadvantages
The mainadvantagesof automation are:

v'Replacing human operators in tasks that involve hat physical or
monotonous work.
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v'Replacing humans in tasks done in dangerous enviraments (i.e. fire,
space, volcanoes, nuclear facilities, underwater) e

v Performing tasks that are beyond human capabilitie®f size, weight,
speed, endurance, etc.

v Economy improvement Automation may improve in economy of en-
terprises, society or most of humanity. For exampleen an enterprise
invests in automation, technology recovers its stvent; or when a
state or country increases its income due to automa
like Germany or Japan in the 20th Century.

The maindisadvantagesof automation are:

v Unemployment rate increases due to machines replagj humans
and putting those humans out of their jobs.

v’ Technical Limitation: Current technology is unable to automate all the
desired tasks.

v’ Security Threats/Vulnerability: An automated system may have lim-
ited level of intelligence, hence it is most likedysceptible to commit
error.

v Unpredictable development costsThe research and development cost
of automating a process may exceed the cost savdtekautomation it-
self.

v'High initial cost: The automation of a new product or plant requaes
huge initial investment in comparison with the urost of the product,
although the cost of automation is spread in maoyuyrct batches.

Text Il. Industrial control system

Vocabulary
1. Industrial NPOMbLUIEHHbLE 27. water and 60000UUCMKA
Control Sys- | cucmemsi wastewater U 8000N0020MOBKA
tem (ICS) YApasienus

2.to encompass| sxarouams, oxeamel- | 28. pulp and paper | yernonosno-6ymadxcrwlil

8amv, cooepicams

3. supervisory | cucmema oucnem- 29. utility power OHep2ocHabicene
control and YepcKo20 KOHMPOJisL
data acquisi- | u coopa Oannwix
tion (SCADA)

system
4. distributed cucmema pacnpede- | 30. mining 20pHO00ObIBAIOWAS
control JIeHUsL YNPAGILeHUS. APOMBIULIEHHOCTTb

systems (DCS
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5. control sapuanmwl cucmemst | 31. loop controls Gomosnekmpuueckuil
system YRpasieHust pe2ysmop cKkopocmu
configurations O0BUIICEHUSL TEHMOYHO20

KOoHeeliepa

6. skid-mounted| cuonmuposannuwiii 32. to extend Pacnpocmpansim,

HA NOJO3bSX, pacuupsime,
CMOHMUPOBAHHDILL yeenuuueams
HA CANA3Kax;

PpamHblil; OI0UHBL

7. programma- | npoepammupyemorii | 33. pneumatic NnHe8Mamu4ecKast
ble logic con- | rocuueckui control systems | cucmema ynpaénenus
trollers (PLC) | muxponpoyeccop

8. critical Katouesast 34. racks of relays | cmotixu pene
infrastructures| ungpacmpyxmypa

9. remote (nynom) oucmanyu- | 35. ladder form MHO2036CHHASL CXeMA
stations OHHOE Yynpaesienue

10.to be pushed| 6bims scmasnrennvim | 36. high-speed 8bICOKOCKOPOCMHOE

to binary controls | dsouunoe ynpasnenue

11.field devices | nepugepuiinoe 37. rudimentary npocmetiuiee ynpasienie
yempoicmeo analog controls | ¢ nomowwio mooenupy-
rowe2o yempocmea
12. control Ppe2yiuposouHoe 38. to be rooted in | zescams 6 ocnose
devices yempoicmao
13.valves KIanaw 39. water pipelines | so0onpo6oo
14.breakers pazveouHumens 40. intermittent nepuoouYecKo-
eolnpepuvieucmozo
oelicmausl
15. sensor CeHcopHas cucme- 41. low-bandwidth /| Huszxkockopocmmuuie
systems ma; cucmema high-latency links| coeounenus ¢ 6onvuot
¢ oamuuxamu 3a0epaicKoul
16.local OKpYIHCAIOUAs 42. open-loop contro| pezyruposanue 6e3 06-
environment | mecmnocmo pammuoti ceszul ynpasne-
HUe 8 PA30MKHYMOU CU-
cmemel pezynuposanue
¢ PA30OMKHYMbIM
xkonmypom (yenwvio)
17.alarm asaputinas 43. RTUs (remote | nyrsm oucmanyuonnoco
conditions cumyayust terminal units / | ynpasnenusl oucmanyu-
remote telemetry| ounwiti menemempuue-
units) cKkutl 610K
18.to evolve BLIABIAMb 44. master station | yenmpanvuas cmanyus
19. particular onpeoenénublil 45. boundaries KOHIMYPbl Meppumopuu
20. functional CMpYKmMypHas 46. to blur pazmvimoie
distributed cucmema pacnpede- u306pasicenus
control JIeHUsl YNpasieHus
system
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21.to exist HAxXo0umscs 47. telecommunica- | merekomMmyHuKayuoHHasL
tions infrastructurg ungpacmpyxmypa

22.industrial mexanusmol (obopy- | 48.PLC-like noocucmema npocpam-
process plants oosanue), 3aoeti- subsystems MUPYEMO20 T02UHECKO20
CcmeosanHble KOHMPOJLIEpa

6 np0u3600cmeen-
HOM npoyecce

23. high- sbicokockopocmuule | 49. amalgamation | oo6wedunenue,
bandwidth, | cemu nepeoauu coeouHeHnue
low-latency | danmvix ¢ nuskoil
data 3a0epoHcKoul
networks

24 refining nepepabomka 50. confusion HeonpeoeiéHHOCmb,

Hegmu Henocne008amebHOCHb

25. pharmaceuti-| papmaronocuueckuu | 51. to surround obsonaxkusams,
cal O10KUPOBAMD

26.food and npeonpusimust 52. a large campus | 6oabwoii komniexc
beverage nUManusl

Industrial control system (ICS)is a general term that encompasses sev-
eral types of control systems used in industri@ldpction, including su-
pervisory control and data acquisition (SCADA) syss$, distributed con-
trol systems (DCS), and other smaller control systenfigurations such
as skid-mounted programmable logic controllers (Paffen found in the
industrial sectors and critical infrastructures.

ICSs are typically used in industries such as etadt water, oil, gas and
data. Based on information received from remotéosts, automated or
operator-driven supervisory commands can be pushegmote station
control devices, which are often referred to aklfaevices. Field devices
control local operations such as opening and alpsaives and breakers,
collecting data from sensor systems, and monitateglocal environment
for alarm conditions.

Industrial control system technology has evolvedrdire past three to four
decades. DCS systems generally refer to the plartiftunctional distributed
control system design that exist in industrial psgcplants (e.g., oil and gas,
refining, chemical, pharmaceutical, some food amselage, water and
wastewater, pulp and paper, utility power, minimgtals). It is common for
loop controls to extend all the way to the top lesantrollers in a DCS, as
everything works in real time. These systems evbfvem a need to extend
pneumatic control systems beyond just a smallacel of a refinery.
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The PLC (programmable logic controller) evolved ofiaa need to replace
racks of relays in ladder form. The latter were patticularly reliable,
were difficult to rewire, and were difficult to djaose. PLC control tends
to be used in very regular, high-speed binary atsitisuch as controlling a
high-speed printing press.

SCADA's history is rooted in distribution applicats, such as power, nat-
ural gas, and water pipelines, where there is d tegather remote data
through potentially unreliable or intermittent Idvandwidth/high-latency

links. SCADA systems use open-loop control witlesithat are widely

separated geographically. A SCADA system uses R(félmote terminal

units, also referred to as remote telemetry undsyend supervisory data
back to a control center. However, over the yeafd) Bystems have

grown more and more capable of handling local aisitr

The boundaries between these system definitionblargng as time goes
on. Many PLC platforms can now perform quite wallaasmall DCS, us-
ing remote 1/O and analog control loops, and ate slcommunicate su-
pervisory data. It is not uncommon to have telecomications infrastruc-
ture that is so responsive and reliable that so@&[B\ systems actually
manage closed loop control over long distancesh \tWig increasing speed
of today's processors, many DCS products havd arfellof PLC-like sub-
systems that weren't offered when they were itytdéveloped.

This led to the concept of a PAC (programmable maton controller or

process automation controller), that is an amalg@maf these three con-
cepts. Time and the market will determine whethes tan simplify some
of the terminology and confusion that surroundsé¢heoncepts today.

anaofcneﬂue 1. Omeemvme na 60NpOCLL NO mexKkcmy.

1. What is Industrial control system (ICS)? 2. Whare ICSs typically
used? 3. What do DCS systems generally refer 40%What does PLC
control tend to? 5. What does SCADA system used<R(femote termi-
nal units, also referred to as remote telemetrytsirfior? 6. What do
SCADA systems use? 7. What do DCS products havérha is PAC re-
fer to?

ananCHeHue 2. Hailoume 6 mexkcme ancnuiickue 3K68USANICHMbL Cﬂed)/lo-
wWumM pyCcCKUM CJ1080COUYEMAHUSAM.

CUCTEMA JUCIICTUCPCKOI'O KOHTPOJII 1 c6opa JaHHBIX , CUCTEMaA pacipciac-
JICHHUS] YIPABICHUS, MPOrPaMMHUPYEMBIA JIOTUYECKU MUKPOIPOILIECCOP;
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BHJIbI IIPOM3BO/ICTB KaK 3JIEKTPUUECTBO, IepepadboTka BOJibl, HEDTH, Taza U
00paboTKa JTaHHBIX; MOXKET OBITh BCTPOECH B YCTPOICTBA JUCTAHIIMOHHOTO
yr[paBJIeHI/ISI; HCCJIICA0BATh MECTHOCTH JISI OIIPEACIICHU OIIACHBIX 30H, BO-
JIOOYKMCTKA U BOJIONOJITOTOBKA; IEJUIFOJI03HO-OyMaXHbIN ; cOOMpaTh JlaH-
HBIC W YIIPABJIATH CUCTECMaMU, CUCTECMBI AUCTAHIIUOHHOIO ynpaBneHH;I;
mporpaMMupycmMasad aBTOMaTHICCKaA CUCTEMA YIIPABJICHHA.

anaofcneﬂue 3. Kakoe uz Vmeepofcdenuﬁ coomeemcmeyem CO@@DOfCCZHMiO
mexcma, a kaxoe nem (0a | nem)?

1. ICSs are typically used in industries such as Btzdf water, oil, gas
and data. 2. Field devices don’t control local afiens such as opening
and closing valves and breakers, collecting datenfsensor systems, and
monitoring the local environment for alarm condigo 3. DCS systems
generally refer to the promoting control systemTHe PLC (programma-
ble logic controller) evolved out of a need to exa different blocks. 5.
SCADA systems use close-loop control with sites #na widely separated
geographically. 6. However, over the years RTU ewyst have grown
more. 7. It is common to have telecommunicatiofi@structure that is so
responsive and reliable that some SCADA systemslgtmanage closed
loop control over long distances. 8. This led te ttoncept of a PAC
(programmable automation controller or processraatmn controller).
Ynpaocnenue 4. Ilepesedume cnosa, 0anHvie 8 CKOOKAX.

1.Based on information received fromy.¢om oucmanyuonnoeco ynpaene-
nus), automated or operator-driven supervisory commaaasbe pushed
to remote station control devices. 2. It is commofor
(pomoanexmpuueckuti pecyissmop ckopocmu 08UNCEHUSL IEHMOUYHO20 KOH-
setiepa) to extend all the way to the top level controllersa (cucmema
pacnpeoenenus ynpasienus), as everything works in real time. 3. These
systems dpi612ms) from a need to extendilesmamuuecxkas cucmema
ynpasnenus) beyond just a small cell area of a refinery.
4. (IIpoepammupyemsiii nocuueckuii muxkponpoyeccop) tends to be used in
very regular, high-speed binary controls, suchasgrolling a high-speed
printing press. 5. However, over the yeat8cfiemsr oucmanyuonnozo
ynpasnenus) have grown more and more capable of handlingl looa-
trols. 6. With the increasing speed of today's gssors, many DCS prod-
ucts have a full line ofnpocucmema npoecpammupyemozo nocuueckozo
koumponnepa) that weren't offered when they were initially deoysdd.
7. This led to the concept of(apoepammupyemas asmomamuuecxas cu-
cmema ynpasnenus) that is an amalgamation of these three concepts.
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Unit Il. Flexible Manufacturing Systems

Vocabulary

flexible manu-| rudkue npousso- Numerical CTaHKH C YUCJIOBBIM IPOTpaMM-

facturing CTBEHHBIE CHCTEMBI controlled HbIM yrpasiacaueM (UITY)

system (FMS) machines
(CNC)

industrial MPOMBIIIIEHHOE inspection KOHTPOJIbHO-COPTUPOBOYHBII

process MIPOU3BOJICTBO machines aBTOMAT

entirely MOJIHOCTHIO aBTOMa- production MIPOU3BOJICTBEHHBIN CEKTOP

automated TU3UPOBAHHBIN segment

process IpoIiecce

withmarket ycIIoBHsI BHyTpeHHEro | manufacturing| mpoussoacTBeHHbIE Y3716l (CETH)

conditions UCIIOJIb30BAHUS nodes

retrofit MOJICpHU3AIHUS FMS data UH(pOpPMaIMOHHAS Harpy3ka /
traffic notok gaHabix ['TIC (rubkue

HPOU3BOICTBEHHBIC CHCTEMBI)

outset HAYaIbHBIN dTan bytes OaifThI

pieces JeTaju deterministic | oOycioBIeHHOE BpeMs 3a1€PIKKH
time delay

facilities CpeAcTBa, Instantaneous| ObICTPOACHCTBYIONIHIT/CKOPOCTHOM

obopynoBaHue

overhead nepepacxo reliable FMS | neiictByromee npunoskenue ['TIC
protocol

start-up costs | 3aTpaTsl Ha 3aIyCK urgent KpaiiHe HeOOXOAUMBII

B IIPpOU3BOACTBO

attach MIPUCOETUHSTD IEEE standard npusioxeHus crangapra mnpe-
protocols CTaBJICHHUS JIOTUYECCKHUX DJICMCHTOB
adjustments | perynmupoBaHus CSMA/CD MHOJKECTBEHHBIH JTOCTYII C KOHTPO-
Carrier Sense | 1eM HOCUTENS B OOHAPY)KECHUEM
Multiple KOH(JIUKTOB
Access with
Collision
Detection
sport utility CIIOPTHUBHBIH message peaynpexIeHUEC BOSHUKHOBCHHS
vehicle aBTOMOOMIIb collisions aBapuu
switchover MEPEKTI0YEeHIE deterministic | oOycimoBieHHas 3aAepxKKa
message delay npenynpexaeHus
disruption cOoii Token Ring | koxbIo ¢ MapkepaMu
shift caBwur, cOoit machine tool | cranouHas cucrema,
METAITIOPEXKYIIUN CTAHOK
Scheduling IUTAHUPOBAHHUE machining MeXaHHYecKas 00paboTka
machine rHOKOCTh CTaHKa selective n30upaTenbHOe yIaICHHe
flexibility removal

34




routing THOKOCTh capture cobupath, 3aXBaThHIBATh
flexibility MapIIpyTH3aIuu
to absorb MOTJIONIATH gear pUBOJI, 3y0uaTas rmepeaaya,
mrecTepeHKa
mass MaccoBOe lever peIyar
production MIPOM3BOICTBO
Computer- CTaHKH C Tlporpamm- | rapid CTaHKH OBICTPOTO CO3/1aHUS
controlled HBIM YIIPaBICHUEM prototyping MPOTOTUIIOB
Machines machines
Text . FMS

Buinoanume nucomennwiii nepeeod CJZ@OW‘OWeZO Mmexcma Ha pycCcKUll s13blK.

A flexible manufacturing system (FMYS) is a type of industrial process that
allows equipment to be used for more than one @mapthough they may
be somewhat related. The equipment is often usetake customized
parts, or make different parts for different modefsproduct. This type
of flexible manufacturing system may be changedhbyd, but is more
likely to be controlled by a computer, and chantfedugh an entirely au-
tomated process.

The main goal of a flexible manufacturing systemtasoffer the speed
needed to change withmarket conditions quickly, bat sacrifice any
quality. Equipment that does this most effectivedylikely designed for
two or more purposes. While it may be possible talify or retrofit some
types of industrial equipment to do a job adeqyatelost flexible manu-
facturing systems are designed for more than ompoge from the very
outset.

Though the equipment for a flexible manufacturiggtem may initially be
more expensive than traditional equipment, the alegoal is to reduce
expenses. Manufacturers can save money by usingatne equipment to
essentially perform two or more functions. Withditeonal equipment,
manufacturing two different products may not ordyuire different pieces
of equipment, but also two different lines and pgdhtwo different facili-
ties. Therefore, a flexible manufacturing systeny meduce overhead, de-
spite higher start-up costs initially.

One of the most common examples of a flexible mactufing system can
be seen in the manufacturing of automobiles. Gedguipment is used to
attach doors to a sedan. With just a few simplesidjents, that same line
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and equipment may be used to attach doors to a splity vehicle or
some other type of vehicle. Often, the switchowaar take place with very
little disruption to the line, and may even hapgdanng shifts.

anaofcneﬂue 1. Omeemvme Ha Cﬂet)womue 60npocyl.

1.What process is a flexible manufacturing system $fM2. How may be
this type of flexible manufacturing system chang8d®hat are the main
goals of a flexible manufacturing system? 4. Whatone of the most
common examples of a flexible manufacturing system?

anaofcneﬂue 2. Hocmpoﬁme npedjzoofcenuﬂ, COCOUHUE UX yacmu, npuee-
O0€HHble 8 KONOHKAX.

A B
1. The equipment is often used to mak®to offer the speed needed to change
customized parts, withmarket conditions quickly
2. Manufacturers can save money aayl may even happen during shifts.

3. One of the most common examplea) by using the same equipment to essential-
of a flexible manufacturing system ly perform two or more functions.

4. The main goal of a flexible manufaca) or make different parts for different mod-
turing system is els of product.

5. Often, the switchover can take placa) can be seen in the manufacturing of au-
with very little disruption to the line, tomobiles.

Ynpaowcnenue 3. Hatioume 6 mekcme auenutickue SK6USANEHNbL CﬂeaVIO'
WUM CI1084M U CIOB0COUYEMAHUIM.

TUOKHE MPOU3BOJCTBEHHBIE CHUCTEMBbI; MOJTHOCTHIO aBTOMATU3UPOBAHHBIN
MPOIIECC; 3aTPAThl HA 3aMMYCK B MPOU3BOJICTBO; OBICTPO U3MEHUTH YCIIOBUS
BHYTpeHHEro ucnoib3oBanus; [ TIC MoryT cCHU3UTH mepepacxo; MpUKpe-
IIATh JBEPH K CEAAHY.

Text Il. Traditional FMS

1. Buinoanume nucvbMmenubili_nepesoo ciedyiowe20 meKkcma Ha pyccKul
A3VIK.
2. Hanuwume annomayuio K mexcmy Ha aueiuiiCKOM s3blKe.

A flexible manufacturing system (FMS) is an arrangat of machines....
interconnected by a transport system. The trangpararries work to the
machines on pallets or other interface units sd thark-machine registra-
tion is accurate, rapid and automatic. A centralngmuter controls both
machines and transport systerNational Bureau of Standards. The key
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idea in FMS is that the co-ordination of the floiwwrk is carried out by a
central control computer. This computer performscfions such as:
Scheduling jobs onto the machine tools; Downloaghiag-programs (giv-
ing detailed instructions on how to produce a p&otthe machines; Send-
ing instructions to the automated vehicle systantrémsportation.

A flexible manufacturing system (FMS)is a manufacturing system in
which there is some amount of flexibility that a&#t® the system to react in
the case of changes, whether predicted or unpeetlidthis flexibility is
generally considered to fall into two categoriefich both contain nu-
merous subcategories.

The first category, machine flexibility covers the system's ability to be
changed to produce new product types, and abdityhtange the order of
operations executed on a pdrhe second category is calledrouting flexi-
bility, which consists of the ability to use multiple m&es to perform the
same operation on a part, as well as the systdmlisydo absorb large-
scale changes, such as in volume, capacity, obdapa

MostFMS systemsconsist of three main systems. The work machines
which are often automated CNC machines are conhdmyea material
handling system to optimize parts flow and the i@ntontrol computer
which controls material movements and machine flow.

The main advantage of an FMS is its high flexipilit managing manufac-
turing resources like time and effort in order tamafacture a new product.
The best application of an FMS is found in the picitbn of small sets of
products like those from a mass production.

An Industrial Flexible Manufacturing SysteifdiMS) consists of robots,
Computer-controlled Machines, Numerical controlledchines (CNC),
instrumentation devices, computers, sensors, dret stand alone systems
such as inspection machines. The use of robotseirptoduction segment
of manufacturing industries promises a variety ehdfits ranging from
high utilization to high volume of productivity. Ela Robotic cell or node
will be located along a material handling systerchsas a conveyor or au-
tomatic guided vehicle. The production of each panvork-piece will re-
quire a different combination of manufacturing n@d&he movement of
parts from one node to another is done throughaterial handling sys-
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tem. At the end of part processing, the finishedspaill be routed to an
automatic inspection node, and subsequently untb&aen the Flexible
Manufacturing System.

The FMS data traffic consists of large files and short messages, and
mostly come from nodes, devices and instruments.riilbssage size rang-
es between a few bytes to several hundreds of .bktescutive software
and other data, for example, are files with a laige, while messages for
machining data, instrument to instrument commurooat status monitor-
ing, and data reporting are transmitted in sma#.si

The demands faeliable FMS protocol that supportall the FMS data

characteristics are now urgent. The existing |IEEdhdard protocols do
not fully satisfy the real time communication raguents in this envi-

ronment. The delay of CSMA/CD is unbounded as thmber of nodes

increases due to the message collisions. Tokenh&sisa deterministic

message delay, but it does not support prioriteetess scheme which is
needed in FMS communications. Token Ring providesrifized access

and has a low message delay, however, its datamiasion is unreliable.

A single node failure which may occur quite oftenAFMS causes trans-
mission errors of passing message in that nodaddiition, the topology of

Token Ring results in high wiring installation acwist.

anaofcneﬂue 1. Omseemvme na CJZ@OWOWM@ 60NnpocCyl.

1. What is a flexible manufacturing system (FMS)2Athat categories is
this flexibility is generally considered to fall? \B/hat does the first catego-
ry, machine flexibility, cover? 4. How does the @ed category called? 5.
What systems do most FMS consist of? 6.What isithie advantage of an
FMS? 7. What does an Industrial Flexible ManufaogiSystem (FMS)
consist of? 8. What is Token Bus? 9. What is TdRemg?

Ynpaowcnenue 2. Bbz6epume B8APUAHN, KOMOPBIU J1VYULIE BCE20 BblPANCACH

2IAA6HYVIO uoero mexkcmad.

1. A flexible manufacturing system (FMS) is a manufigicty system in
which there is some amount of flexibility that alt® the system to react
in the case of changes, whether predicted or ungteed
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2. An Industrial Flexible Manufacturing System (FMS)nsists of robots,
Computer-controlled Machines, Numerical controlfedchines (CNC),
instrumentation devices, computers, sensors, amgl gtand alone sys-
tems such as inspection machines.

3. A flexible manufacturing system (FMS) is generaiiynsidered to fall
into two categories, which both contain numerouscategories.

Unit Ill. Numerical control

Vocabulary
Numerical control YHCIIOBOE Computer-aided aBTOMaTH3HPOBAH-
(NC) porpaMHOe manufacturing Hasi CUCTeMa MPOU3-
yIpaBlieHUE (CAM) BOJICTBA
abstractly CIIOHTaHHbIE to assist IIOMOTaTh,
programmed porpaMMupyemMeble CO/ICMCTBOBAThH
commands KOMaH/IbI
storage medium UHGOPMAIMOHHBIH dimensions pasmepsl
HOCHUTCECIIb
manually controlled | pyunoe ynpaBnenue | material consistency | mioTHocTb
MaTepuana
cams OeryHox computer-aided KOMITBIOTEPHOE
design (CAD) KOHCTPYHPOBAHHE
existing tools CYIIIECTBYIOIINE computer-aided aBTOMaTH3HPOBAH-
UHCTPYMEHTBI engineering (CAE) | mas moaroroBka
IIPOU3BOJICTBA
punched tape nepdosieHTa verify MPOBEPATH
servomechanisms | cepocucrema leverages Harpy3Ku

Text I. Numerical control

Buinoanume nucomennwiii nepeeod CJZ€0V}0W€20 mekema HAa DVCCKMIZ A3bIK.

Numerical control (NC) refers to the automation of machine tools that ar
operated by abstractly programmed commands enandeadstorage medi-
um, as opposed to manually controlled via handvéheellevers, or me-
chanically automated via cams alone. The first N&&immes were built in
the 1940s and 1950s, based on existing tools tee¢ wmodified with mo-
tors that moved the controls to follow points fedtoi the system
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on punched tape. These early servomechanisms waprélyr augmented
with analog and digital computers, creating the emadomputer numer-
ical control (CNC) machine tools that have revolutionized the maalin
processes.

Text Il. Computer-aided manufacturing

1. Buinoanume nucvbMmeHHbll nepesood cliedyrouieco meKcma Ha pYccKull
A3VIK.
2. Hanuwume annomayuio K mexkcmy Ha aHIUUCKOM A3bIKE.

Computer-aided manufacturing (CAM) is the use of computer soft-
ware to control machine tools and related machimemhe manufacturing

of workpieces. This is not the only definition fGAM, but it is the most

common; CAM may also refer to the use of a comptaterssist in all op-

erations of a manufacturing plant, including plagpimanagement, trans-
portation and storage. Its primary purpose is &at a faster production
process and components and tooling with more @edisiensions and
material consistency, which in some cases, usgstbalrequired amount
of raw material (thus minimizing waste), while sitameously reducing

energy consumption.

CAM is a subsequent computer-aided process aftapuater-aided de-
sign (CAD) and sometimes computer-aided enginedfdAd=), as the
model generated in CAD and verified in CAE can bput into CAM
software, which then controls the machine tool.

Traditionally, CAM has been considered as a nurakgontrol (NC) pro-
gramming tool, wherein two-dimensional (2-D) oragérdimensional (3-D)
models of components generated in CAD softwareauseel to generate G-
code to drive computer numerically controlled (CNfiachine tools. Sim-
ple designs such as bolt circles or basic contdansot necessitate import-
ing a CAD file.

As with other “Computer-Aided” technologies, CAM ek not eliminate
the need for skilled professionals such as manufiagk engineers, NC
programmers, or machinists. CAM, in fact, leveralgeth the value of the
most skilled manufacturing professionals throughaaded productivity
tools, while building the skills of new professits#hrough visualization,
simulation and optimization tools.
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YI’lDa.?fCHeHue 1. Omeemvme na Cﬂe()womue 60NpPOCHL.

1. What does Numerical control (NC) refer to? 2. Wiae the first NC
machines built? 3. What does Computer-aided maturiag (CAM) use?
4. Where may CAM also refer to? 5. How has CAM beensidered?
6. What does CAM eliminate?

anaofcneﬂue 2. Bcmasvme neobxooumwvle crnosa eémecmo nponyckKoe, us
pPAMKU, OanHou BHU3Y .

1.The first ...... were built in the 1940s. 2. Thesearl.... were rapidly
augmented with analog and digital computers. 3. ..is.the use of com-
puter software to control machine tools and relataghinery in the manu-
facturing of workpieces. 4. CAM is a subsequent poter-aided process
after computer-aided design (CAD) and sometimes ..5..As with other
“Computer-Aided” technologies, CAM does not elintmmahe need for
skilled professionals such as ...... ) e , OF .......

servomechanisms; manufacturing engineers, NC pragrars, or machinists; NC machines;
computer-aided engineering (CAE); Computer-aideduafacturing (CAM)

anaafcneﬂue 3. Hocmpoﬁme I’IDBOJZOcheHM}l, COCOUHUB UX yacmu, npuee-
OEHHbLe 8 KOJOHKAX.

A B

These early servomechanisms were ras a numerical control (NC) programming tool.
idly augmented

CAM may also refer to the use of a commanufacturing professionals through advanced
puter productivity tools.

Its primary purpose is to create a fasterith analog and digital computers.
production process and

Traditionally, CAM has been consideregdcomponents and tooling with more precise dimen-
sions and material consistency.

dp assist in all operations of a manufacturing

CAM, in fact, leverages both the value
plant.

the most skilled

Ynpaowcnenue 4. Hatioume 8 mekcme an2iulicKue 9K8USALEHmMbl ciedyio-
WUM CTOBAM U CTOBOCOYEMAHUIM:

aBTOMATU3UPOBAHHAS MOATOTOBKA MMPOU3BOJICTBA; YUCIOBOE MPOTPAMMHOE
yIOpaBJICHUE, PYYHOE YMPABJICHHUE, KOMIBIOTEPHOE KOHCTPYHPOBAHMUE;
CepBOCHCTEMA.
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Unit IV. Robotics

Vocabulary
structural cTpykTypHOE pacnonoxkenue | Artificial WMHTEJUIEKTyallbHasI
disposition intelligence crcreMa
steady rise YCTOHUYUBBINA POCT end effectors | koHe4YHOE 3BEHO
palletizing YKJIaJIKa Ha TOITOHBI manipulator po0OT; MexaHHYECKas
pyka pobota
endurance CPOK CITy>KOBI replaceable aBTOMATHYECKOE
effectors yIpaBleHUE
precision TOYHOCTD humanoid hand | mexanusm, HarroMu-
HAIOUUNA PYKY
YeIoBeKa
configuration dbopma gripper MIPHUCOC, 3aXBaTHOE
YCTPOMCTBO
SCARA robots | po6or tuma SCARA manifestation | usmepenue
(kmHEMaTHUECKas CXeMa)
Cartesian po0OTHI, paboTarolue prehension MOBEPXHOCTh
coordinate B IIPSIMOYTOJIBHOM CHCTEME surface (momIa ) 3axBaTa
robots KOOPJAMHAT
inherent CBOMCTBEHHBIN suction BCACHIBaHHE
autonomy HE3aBHCHMBIi, aBTOHOMHBIM | jOINtS Or its end | koHeyHoe 3BEHO
effector
repetitive MTOBTOPSIOIITUECS TEHCTBUS actuators MIPUBO/IBI
actions (motors)
accuracy TOYHOCTh "cognitive" “Io3HaBaTeIbHAS
model MOJIeITb”
velocity CKOPOCTb to track MapIIpyTH3UPOBATh
deceleration TOPMOKCHHE, CHIYKCHHE Mapping METObI KapTUPOBAHHMS
yrciaa 000poTOB techniques
precise TOYHOE HaBeleHHe / hitting obstacles o6xox npensrcrBuit
guidance HarpaBJIeHNE

Text I. What is robotics?

Buinoanume nucomennwiii nepeeod CJZ@OW‘OW€ZO MexKcma Ha pycCcKUll s13blK.

Robotics is the branch of technology that deals with theiglg construc-

tion, operation, structural disposition, manufaetand application of ro-
bots.

Robotics is related to the sciences of electrorgogineering, mechanics,
and software. Robots recently became a popularino@lising interests in

computing for middle and high school students. tRyesar computer sci-
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ence courses at several universities were develagedh involves the
programming of a robot instead of the traditionaftware engineering
based coursework.

Robotics is an essential component in any modernufaaturing envi-
ronment. As factories increase their use of robibis,number of robotics
related jobs grow and have been observed to besteady rise.

Text Il. Industrial robot

Buinoanume nucomennwiii nepeeod CJZ@OVFOLLWZO Mexcma Ha pycCcKUll s13blK.

An industrial robot is defined by ISO as amutomatically controlled, re-
programmable, multipurpose manipulator programmahbl¢hree or more
axes.The field of robotics may be more practically defi as the study,
design and use of robot systems for manufactuntpg-level definition
relying on the prior definition afobof).

Typical applications of robots include welding, miang, assembly, pick
and place, packaging and palletizing, product ioBpe, and testing, all
accomplished with high endurance, speed, and joacis

Robot types, features

The most commonly used robot configurations aiewddted robots,
SCARA robots and Cartesian coordinate robots. éndbntext of general
robotics, most types of robots would fall into tbategory of robotic
arms (inherent in the use of the wandnipulatorin the above-mentioned
ISO standard). Robots exhibit varying degrees tdraamy: 1.Some ro-
botsare programmed to faithfully carry out specifi¢ci@aes over and over
again (repetitive actions) without variation andhaa high degree of accu-
racy. These actions are determined by programmetines that specify
the direction, acceleration, velocity, deceleratiand distance of a series
of coordinated motions. Dther robotsare much more flexible as to the
orientation of the object on which they are opaaior even the task that
has to be performed on the object itself, whichrtht@t may even need to
identify. For example, for more precise guidanodots often contain ma-
chine vision sub-systems acting as their “eyesikdd to powerful com-
puters or controllers. Artificial intelligence, what passes for it, is becom-
ing an increasingly important factor in the modaiustrial robot.
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anaafcneﬂue 1. Omeemvme Ha Cﬂe()womue 60npocyl.

1. What is Robotics? 2. What &n industrial robot defined by? 3. What
do applications of robots include? 4. What are rtiest commonly used
robot configurations? 5. What degrees of autonomgots exhibit?
anaafcneﬂue 2. Kakoe uz Vmeepofcdenuﬁ coomeemcemeyem mekemy (true /
false)?

1. Robotics is a secondary component in any moderrufaaturing envi-
ronment. 2. The field of robotics may be more pcatly defined as the
study, design and use of robot systems for manufagt 3. Typical appli-
cations of robots include welding, painting, assmbick and place,
packaging and palletizing, product inspection, desting, all accom-
plished with high endurance, speed, and precigio®ome robots are pro-
grammed to faithfully carry out specific actionseoand over again (repet-
itive actions) with variation and with a low degmeaccuracy. 5. Artificial
intelligence, or what passes for it, is becomingvesy important factor in
the modern industrial robot.

anaafcneﬂue 3. Hocmpoﬁme npedﬂoafceﬂuﬂ, COCOUHUB UX yacmu, npuee-
OEHHbIE 8 KOJOHKAX.

A B

First year computer science courses| aticulated robots, SCARA robots and Cartesian
several universities were developed whiadwoordinate robots.
involves

tthe direction, acceleration, velocity, deceléera-

The field of robotics may be more pragti= _ i )
tion, and distance of a series of coordinated mo-

cally defined as the study,

tions.
The most commonly used robot configurdhe programming of a robot instead of the tradi-
tions are tional software engineering based coursework.

These actions are determined by prbaked to powerful computers or controllers.
grammed routines that specify

Robots often contain machine vision suildlesign and use of robot systems for manufactur-
systems acting as their “eyes”, ing.

anaofcneﬂue 4. Buecmo nponyckKoe 6cmasbme HYIHCHble Clloead U3 pamKu,
OAHHOU HUDICE:.

1. Anindustrial robot is defined by ...... as aamutomatically controlled,
reprogrammable, multipurpose manipulator programfeabn three or
more axes2. Robots exhibit varying degrees of ...... 3. Sowieots are
programmed to carry out ....... over and over agaimavit variation and
with a high degree of accuracy. 4. Other robotsmaneh ...... as to the

44



orientation of the object on which they are opaior even the task that
has to be performed on the object itself, which ..may even need to
identify. 5. ....... , or what passes for it, is becogian increasingly im-
portant factor in the modern ........

ISO; autonomy specific actions; more flexible, the robot; Artifit intelligence, industria[
robot

anaofcneﬂue 5. Haiioume 6 _mexcme _aueaulickue 3KeUsaieHmbl CﬂedVlO'
WUM C1084M U CIOB0COUEMAHUSIM.

MHTEJUIeKTyabHas cuctema; pobor tuna SCARA (knHemaTtmueckas cxe-
Ma); METO/IbI KapTHPOBaHUs; POOOTHI, paboTaromire B MPsIMOYTOJIBHON CH-
CTeME KOOPJMHAT; MEXaHU3M, HAIIOMUHAIOIINUNA PYKY YEJIOBEKa.

Unit V. Conveyors

Vocabulary

pulleys /idler PONUK bulky material CHINYUULL Mamepuall

continuous loop HenpepulsHblil nomok | chain conveyor yennotl Kousetiep

of material coipbsi (mamepuana)

rotate spawame enclosed track 3aKPLIMAsL OOPOHCKA

drive pulley 8e0yWUll POIUK [-Beam 08YMABPOBbILlL

npoguis

belt conveyor JICHMOYHbBLI MPAHC- towline bykcup
nopméplkoneetiep

bulk material 6ewecmeo 0OCHOBbL power & free BKIIOUEHHDILL,

BbIKNIOYEHHbIU

outdoor location HapysHcHoe hand pushed trol- | pyunas menescka
pacnonoxicenue leys
grocery store npooosonvcmeennvii | apparel industry | weetinas
Mazaszum APOMBIULIEHHOCTD
rubber pesuna strenuous HANPAHCEHHDILLL
a carcass Kapkac, 060104Kka forklift nocpy34uK
C BUTLUANBIM
3axeamom
web/mesh cemka, peuémka pharmaceutical Gapmayesmuueckuil
plastic compounds | nracmuueckas macca, | scrap metal Memaniu4ecKutl iom,
naacmukam cKpan
silicone KpemHutl beforehand 3apanee,
npeosapumenbHo
gum rubber Henanoanennas pesu- | pipe/duct mpy6onpo6oo

HO6BAs CMeCb
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a beltweigher Koneetiepnvie | transportation lineg runus
JIEHMOYHblE BeChl MPAHCROPMUPOBKU
partitions 3a30pbl, UHMEPBATbL dry pulverized cyxoe pacnvlieHue
elevator belt aneeamopnas ienma | fly ash KONomb
freighters omnpasumenu epy3o6 | extra vertical O00NOIHUMENbHAS
versatility @yHKYUOHATbHAA
cmouka
live bottom truck Paza dilute-phase systerr cucmema
NHEeBMAaMmuYecKou
MPAHCROPMUPOBKU
sidewalk/ escalator | ackaramop, cmynen- | a bank drive- Hakonumeib Kanauda
uamolii 71€6aMop thru window nPsAMO20 00Cmyna
assembly line JIUHUSL COOPKU a trough JIOMOK, NOOOOH
check-out counter | pacuémmuuwiii yzen, harsh HebaconpusimHulil
KOMPOIbHO-KACCOBbLIL
AYHKM
conveyance MPAHCROPMUPOBKA conveying pan MPAHCROPMUPOBOY-
Hasl 6a20HemKa
screw conveyor surmosou (wHexko- obstacles npensmcmeus
8blLL) MPAHCNOPMEP
vibrating conveyor | su6poxonsetiep freight lift 2py30601 Tughm
pneumatic conveyor | nnesmamuueckutl material lift 2py30601L Tughm
mpancnopmep
reciprocating slat NIACMUHYAMbLIL a cohesive material sewecmso, nosviua-
KOHgellep roujee Ko2e3uOHHYI0
ROCMYNAmMenbHO20 NPOYHOCHIb
08UIICEHUSL
cargo epy3 spiral conveyor BUHMOBOL KOHBelUep

Text . Conveyor system

Buinoanume nucomennwiii nepeeod CJZ@OW‘OW€ZO MexKcma Ha_ pycCcKUull s13blK.

A conveyor systenis a common piece of mechanical handling equipment
that moves materials from one location to anot@enveyors are especial-

ly useful in applications involving the transpoiat of heavy or bulky ma-
terials. Conveyor systems allow quick and efficiér@nsportation for a
wide variety of materials, which make them very yap in the material
handling and packaging industries. Many kinds afvaying systems are
available, and are used according to the variogsis\ef different indus-
tries. There are chain conveyors as well. Chainvegors consist of en-
closed tracks, I-Beam, towline, power & free, aaddh pushed trolleys.
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Conveyor systems are used widespread across a oamng#ustries due to
the numerous benefits they provide: 1) Conveyors able to safely
transport materials from one level to another, Whwdhen done by human
labor would be strenuouend expensive. 2) They can be installed almost
anywhere, and are much safer than using a for@tifother machine to
move materials. 3) They can move loads of all shapees and weights.
Also, many have advanced safety features that pedwent accidents.
4) There are a variety of options available fornag conveying systems,
including the hydraulic, mechanical and fully autded systems, which
are equipped to fit individual needs.

Conveyor systems are commonly used in many inasstmcluding the
automotive, agricultural, computer, electroniimod processing, aero-
space, pharmaceutical, chemical, bottling and caprprint finishing and
packaging. Although a wide variety of materials b&conveyed, some of
the most common include food items such as beadsats, bottles and
cans, automotive components, scrap metal, pills mowiders, wood and
furniture and grain and animal feed. Many factaes important in the ac-
curate selection of a conveyor system. It is imgoartto know how the
conveyor system will be used beforehand. Some itdal areas that are
helpful to consider are the required conveyor ojanga, such as transpor-
tation, accumulation and sorting, the material siageights and shapes
and where the loading and pickup points need to be.

ananCHeHue 1. Omeemvme Ha Cﬂe()womue 60npocyl.

1. What is a conveyor system? 2. How are conveyoresystused? 3.
What do chain conveyors consist of? 4. What bendbtitconveyor systems
provide? 5. In what industries are conveyor systesesl?

anaofcneﬂue 2. Kakoe u3 Vmeepofcdeﬂuﬁ coomeemecmeyem _mexkecmy
(true/false)?

1. Conveyors are useful in applications involving tinensportation of
light materials. 2. Many kinds of conveying systeans available, and are
used according to the various needs of differedustries. 3. Conveyor
systems are used only in certain kind of industriésit needn’t know how
the conveyor system will be used beforehand. Sy Tdam be installed al-
most anywhere, and are much safer than using éffark other machine
to move materials.
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Text Il. Types of Conveyor Systems

Buvinoanume nucomennwiii nepeeod CJZ@OVFOLLWZO mexcma Ha pycCcKUll s3vlK.

Pneumatic Conveyor Systems. Every pneumatic system, makes use of
pipes or ducts called transportation lines thatycamixture of materials
and a stream of air. These materials are suchygsulirerised or free flow-
ing or light powdery materials like cement, fly aio. These materials can
be transported conveniently to various destinatipnseans of a stream of
high velocity air through pipe lines. Products areved through various
tubes via air pressure, allowing for extra vertigalsatility. Pneumatic
conveyors are either carrier systems or dilute-pl®stems; carrier sys-
tems simply push items from one entry point to eri point, such as the
money exchanging tubes used at a bank drive-thmdaw. Dillute-phase
systems use push/pull pressure to guide matehataigh various entry
and/or exit points. Three basic systems that aeel s generate high ve-
locity air stream: 1. Suction or Vacuum systemd2r2ssure Type systems.
3. Combination systems: in which a suction syst&mmsed to convey mate-
rial from a number of loading points and a pressystem is employed to
deliver it to a number of unloading points.

Vibrating Conveyor Systems.A Vibrating Conveyolis a machine with a
solid conveying surface which is turned up on tige $0 form a trough.
They are used extensively in food grade applicatidinere sanitation,
washdown, and low maintenance are essential. igrabnveyors are al-
so suitable for harsh, very hot, dirty, or corresenvironments. Due to the
fixed nature of the conveying pans vibrating cormreycan also perform
tasks such as sorting, screening, classifying aietiting parts.

Flexible Conveyor SystemsThe flexible conveyor is based on a conveyor
beam in aluminium or stainless steel, with lowtfdn slide rails guiding a
plastic multi-flexing chain. Products to be conwveyeavel directly on the
conveyor, or on pallets/carriers. These conveyars loe worked around
obstacles and keep production lines flowing. Theyrmaade at varying lev-
els and can work in multiple environments. Theysed in food packag-
ing, case packing, and pharmaceutical industriéslso in retail stores.

Vertical Conveyor Systems And Spiral ConveyorsVertical conveyors -
also commonly referred to as freight lifts and matdifts - are conveyor
systems used to raise or lower materials to diffielevels of a facility dur-
ing the handling process. Examples of these comgegpplied in the in-
dustrial assembly process include transporting nadgeto different floors.
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While similar in look to freight elevators, vertlcaonveyors are not
equipped to transport people, only materials.

Vertical lift conveyors can be manually or autoroally loaded and con-
trolled. Almost all vertical conveyors can be sysadically integrated with
horizontal conveyors, since both of these convesystems work in tan-
dem to create a cohesive material handling asselmbly

Just like spiral conveyors also vertical lift ceyors that use forks are
able to transport material loads in a continuoag/flConventional vertical

conveyors have the restriction that the input anghat of material loads
must have the same direction. Compared to a spmaveyor a vertical

conveyor - with or without forks - takes up lesasp

YTZDanCHeHue 1. Omeemvme Ha Cﬂe()womue 60npocyl.

1.What is pneumatic system? 2. What are the typpa@imatic conveyors?
3. What systems that are used to generate highityedor stream? 4. What is
a Vibrating Conveyor? 5. How are Vibrating Conveysed? 7. What is the
flexible conveyor based on? Where can these conséd@worked? 8. What
are Vertical conveyors referred to? How are conysystems used?
Ynpaowcnenue 2. [lepesedume svioenennvie ciosd.

1. Every nueemamuueckasn cucmema makes use ofmypoonposooos
called transportation lines that carry mixture caitemials and a stream of
air. 2. Buopoxonseiuiepot are also suitable for harsh, very hot, dirty, or-c
rosive environments. 3. Products to be conveyeagtlidirectly on the con-
veyor, or onmenexcku. 4. While similar in look tepyszoeeoit 1ugpm, eep-
muKkaabHblil Koneellep are not equipped to transport people, only materi-
als. 5. Just likeunmosoit konseinep also vertical lift conveyors that use
forks are able to transport material loads in aiooous flow.

I'nasa V. GRAMMAR REFERENCES

Unit I. Infinitive

Nudunutus (The Infinitive) — Henmnunas gopma rimarona, KOTopast TOJb-
KO Ha3pIBacT JICHCTBHE M OTBEYAET HA BONPOCHl «UTo menath?», MT1o chae-
n1ath?». UHGUHUTHB HaA3bIBaeT JACWCTBHE, HO HE yKa3biBaeT juio. dop-
MaJIbHBIM MPU3HAKOM MH()DUHUTHBA B aHTJIMHCKOM SI3BIKE SIBJISIETCS YacTH-
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1a “t0”, HO B HEKOTOPBIX CIydasiX UHPUHUTHUB yHoTpeOIsieTcs 0e3 TaHHO!
yactuiibl. Yactuia “Not” nepea MHPUHUTHUBOM YKa3bIBAa€T HA OTPUIIATEIb-
Hy10 ¢popmy. UHPUHUTUB SBIISIETCS OCHOBHOM TIarojsHON (OpMOii, OT KO-
TOpoM 00pa3yroTcsi Bce JIMYHbIE (DOPMBI ri1aroja BO BCEX Tpymmnax BpeMEH
B JICUCTBUTEILHOM U CTPAJAATENbHOM 3QJI0TaX.

Kareropusi BpeMeHn MH(PUHUTHBA, KaK U JIPYTUX HEIUYHBIX (HOpM
rJ1aroja, HOCUT OTHOCUTEINbHBIM XapaKTep U HE UMEET CaMOCTOATEIIBHOTO
BPEMEHHOTO 3HaueHUsl. MTHOUHUTHUB MOXKET BbIpaxaTh XapakTep JACHCTBUS
(mMMTETEHOCTD, 3aKOHYCHHOCTH) U UMEET 3aJI0T.

B anrnuiickoM si3bike UMEIOTCS cleayromue Gopmbl HHOUHUTUBA!

Tense/Voice Active Passive
Simple toV To be Vzeq)
Progressive TobeVing | =eee-
Perfect To have Vseq) To have been \eq)
Perfect Progressive To have beenVing | = -

Dynkyuu uHguHumuea

B anrmuiickom s3pIK€ WHOUHUTHUB MOKET BBIMOJHATH CIICTYIOTHE
byHKIUU:

1. TToanexarero.

2. YacTu cOCTaBHOTO CKa3yeMoro.

3. JlonoaHeHMS.

4. O0CcTOATENbCTBA.

5. Onpenenenus.

Exercise | Ilepegeoume cneoyrwuwiue npeonoyceHus u onpeoeiume
dyvukuuu u hopmol uHpuHUMUEOE.

1. The first step to be taken is to start negatregi 2. The inflation rate was
not high enough to start paying compensations tkers. 3. To ensure a
steady economic growth, all the macroeconomic patara must be in-
volved. 4. Suffice it to say, the unemployment rags substantially de-
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clined in the free economic zones. 5. The tendéocgcrease the amount
of benefits paid to the population is becoming mamisgious. 6. The crops
harvested were so big as to be able to store #mhreven export part of
them. 7. To unify the exchange rates would be drtbeomain objectives
of the country’s foreign exchange policy. 8. Polamds the first post-
communist country to implement what later on watedaa ‘shock thera-
py’ in the economic policy. 9. The type of poliay be followed will be
broadly discussed in the mass media. 10. To go &galn to the first-turn
measures, all the circumstances are to be takemaaount.

Exercise Il. IHHepeseoume cnedyiouiue npeodioxceHus, cooepyicauiue
UHDUHUMUBHDBIE 000POMBL, U ORPEOeIUmE UX 6UOD.

1. The economic laws are known to be universallt® employees ex-

pected the management of the company to reconidgéerms of the con-

tract. 3. For the economic growth to continue allset of macroeconom-
ic measures needs to be taken. 4. The financsiba@ppeared to have af-
fected different regions of the world. 5. The newthod is believed to

have given good results. 6. A new social protegtiolicy is expected to be
put into practice already this year. 7. At the efhdhe year the statistical
data will be found in the line with the projections 8. The arrival of the

technical experts is not likely to change the gahpicture of the reforms

under way. 9. They established what is believeeta solid system of re-
lationships with trade partners. 10. Their attittoléhe process of reforms
has never been thought to change so radically.

Exercise lll. Onpedenume undunumuenvie o60pomot.

1. Previous experiments had shown the electroRuherford’s experi-
ments showed the atoms of radium to be given ofhatof helium. 3. We
supposed our instruments to have perfect precidiomhis line must con-
tain the ideal point since we wish it to have anpan common with every
ordinary line. 5. The author defines the sequdadee monotonic, if the
vectors all lie in a closed half-space determingdathyperplane through
the origin. 6. Brown showed the airucellaphage to have a potent effect
on Brucella dissociation. 7. We have repeated these condensaéind
found the properties and infrared absorption ofgraduct to be in agree-
ment with the formula assigned to it by MullerVghile Mr. Brooke wants
us to wait and to watch, the fascist poison credokeing spread around by

51



its perverted apostles. 9. We want to see the geairBritain to be fully
safeguarded and its people to be saved from thensoof a nuclear war.
10. Several fluorides are known to crystallizehaNacCl.

Unit II. Participle

Ipuuactue (The Participle) — mHenmuunas ¢opma riarosa, KoTopas
COOTBETCTBYET B PYCCKOM SI3bIKE MMPUYACTHIO U JcCHpUYacTHIO. B aHTIHii-
CKOM sI3bIKE€ HET OTAEIbHOU (hOpMBI, KOTOpasi COOTBETCTBOBaJIa ObI pyC-
CKOMY JieenpuuacTuio. [IpruacTie nMeeT Mpru3HaKK KaK MpUiaraTeabHoro,
TakK M rjiaroJja.

B aHTrIuiicKoM sI3bIKE CYNIESCTBYIOT JBa THIIA IPUYACTHS:

1. IMpruactue HacTosmero Bpemenu (Present participleuin Partici-

ple I) c okornuanuem —ing: reading.

2. [Tpuyactue npomemiero spemenu (Past Participlermn Participle 11)
¢ okonuanueM —ed (played)mis npaBHIBHBIX IJIarojioB, HEIpa-
BUJIBHBIC TJIar0JIbI UMEIOT Pa3HbIe (POPMBI.

B Hay4YHO-TEXHUYECKOM JINTEpaType MPUIACTUE U TPUYACTHBIC 000-

POTHI YHOTPEOJISIFOTCSI OUEHB 4acTo.
CyIIecTBYIOT MPOCTHIC U CIIOKHBIC (DOPMBI IPUIACTHH.

Active Passive
Participle | using being used
Participle Il used
Perfect Participle having used having been used

[TepeBoa mpuyacTuii 3aBUCUT OT (PYHKIIHMIA, KOTOPHIC OHH BBITIOJIHS-
10T B MPEJIOKEHHUH.

[TpuyacTrs BBIMONHAIOT (GYHKIMIO OMPEIACICHUS WM OOCTOSTEb-
CTBa.
Vnpasicnenue 1. Ilepesedume cnosa 6 ckoOKax, UCNOIb3V NPABUTLLHVIO
Gopmy npuuacmus.
1.We came up to the maorfssmemy Ha yriry) and asked him the way.
2.Go to the shop and ask the marofmiero Tam) to show you the way.
3.(PacckazaB Bcé, uto o 3Han) the man left the room. 4IpctyuaB nBa-
Kbl 1 He mony4uB oTBera) he came in. 5.The conferenagd¢xomsias
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ceituac) in our city is devoted to the problems of envire@nt protection.
6.Suddenly | heard a sound of a keyHopauusaemoro) in the lock.
anaafcneﬂue 2. Cepvnnupvﬁme npe()ﬂoofcenuﬂ 6 3asucumocmu _om moceo,
KAakxKkyro no3uyuro 6 npedﬂoofcenuu sarHumaem npuuacmue.

1. We were demonstrated an opening engine. 2. Degjgraw systems we
can use electronic computers. 3. Having finishedetkperiment the engi-
neers started a series of new tests. 4. A baromstem instrument
meausuring atmospheric pressure. 5. Metals beiad usindustry in the
form of alloys have better properties than pureatset6. Having made
many experiments scientisis proved that electribiig an atomic charac-
ter. 7. Being the cheapest of the metals cast isowidely used every-
where. 8. A neutron is a particle having the samassras a proton but car-
rying no electric charge.

YI’ZDCZDlCHeHue 3. Hepeeedume npedﬂoofceﬂuﬂ HA DVCCKL{IZ A3bIK, 06pamaﬂ
GHUMAHUE Ha npudyacmu- npomedmeeo 6PDEMEHU.

1. An automobile begins its life in the fully mechamizassembly depart-
ment. 2. The area of the car works built on thr damer is almost 1000
hectares. 3. The cars are going through specitd tedled “the Belgian
road” and the washboard road. 4. The results oidamwere carefully stud-
ied. 5. When frozen? Water is a colourless solioWkmas ice. 6. The steer-
ing system used has been tested by the researtcteergyof the safety de-
vice laboratory. 7. When assembled the car undsrgagous tests.

Unit Ill. Gerund

I'epynauii (The Gerund) — sto Hennunas ¢opma riarona. OH 00-
JajiaeT CBOWCTBaMU Kak rjaroja, Tak M CyliecTBuUTeIbHOT0. ObOpasyercs
nyteMm npubaBieHus cyddukca —iNg k oCHOBE Tiaroja. [ epyHauii umeer
cienyronme GopMbi:

Simple Perfect
Active V-ing having V3
Passive being V3 having been V3

I nazonvhvie ceolcmea 2epynoust.
1) MOKeT BhIpaXkaTh KaTETOPHH 3aJI0Ta U BpEMEHH;
2) MOXKET UMETh TIpU ceOe TPSIMOE JIOTIOJTHCHHE,
3) omnpenenseTcs HapeuueM.
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Ceoticmea cyujecmeumenbHozo:

1)nepen repyHIneM MOXKET CTOSTh CYIIECTBUTEILHOE B OOIIEM HIIH
MPUTSKATEIIBHOM IaJIeKe, WU MPUTIKATEIHHOE MECTOMMEHUE;

2)TepyHINIO MOKET IIPEIIECCTBOBATh MPEIIOT;

3)repyHauii B IPEII0KEHUU BBIMOJHICT T€ K€ CHHTAKCHYECKHUEC
(GYHKIUMU, 4TO U CYIIECTBUTEIIBHOE, U MOXET OBITh MOJJICKALIUM,
MMEHHOM YacThI0 CKa3yeMoOro, JOMOJHEHHUEM, OIPEACICHUEM HU
00CTOSITEIILCTBOM.

Ynpaowcnenue 1. Ilepesedume npednodxcenuss Ha pYCCKUll s3blK U_onpeoe-
Jaume popmvl u QyHKyUU 2epyHOUsL.

1. A theory of solids must therefore enable thestadyform and elastic
properties of any solid substance being deduced the properties of the
atoms of which it is built. 2. On being heated tsufficient high tempera-
ture any body becomes a source of light. 3. Theenty of a body to re-
main in its natural state and to resist being &aé&td is known as inertia.
4. In studying the physical principles, it may b&swamed that the core
magnetisation curve can be brought to its ideahfds. The insertion of re-
sistance in the control winding has the effectrmfr@asing the power am-
plification factor. 6. We object to their being deth the aspiration to test
such new methods as may be suggested by fresh é&dgeavl

Ynpaowcnenue 2. Ilepesedume cnedyrowue npeonodicenus, obpawas eHu-

MAaHUe Ha d)VHKuu}O 8blOC/ICHHbIX Cl08.

1. Casting is a proces# forming metal objects. 2. The open-herath pro-
cess is one of the most important methotisnakingsteel. 3. Numerous
methods have deen developfed producing metal castings. 4. The test
neededncreasingthe termperature of the molten metal. 5. Theresame
waysof obtaininghigh quality alloys. 6After pouring the molten metal is
allowed to solidify in a mold. 7An building new metallurgical works, en-
gineers have to solve many different problems. i§uids and gases ex-
pandon heating 9. Mankind is interested in atomic ebefgging useanly
for peacefulgreat process. 10. Greatattention id @ the metalbeing
heatedo the proper temperature.
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