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NPEAUCIHOBHE

B Hacrosmee BpeMa BhICIIAs IKOJA OPACTYIHJIA K TOATOTOBKE Crie-
[{HAJIHCTOB HOBOrO MPOMHIIST — HHKEHEPOB-Pa3pabOTUNKOB CHCTEM ABTOMA-
TH3HpOBaHHOro mnpoekTupoBanua (CAITP), B 3amauy KOTOpHIX BXOAHT
pa3paboTKa HOBHIX CPEICTB aBTOMaTH3HPOBAHHOrO npoektupoBanus (All),
ajganrauus cywecrsyiomux cpegets AIl u o6nemusenue cuctem All s
eluHble KoMniekchl. KpoMme Toro, B yueGHBlE HJaHbl GOJBITHHCTBA HIHIKC-
HEPHBIX CMEUUaNbHOCTEH BKJ/IIOYEHBl NMCHUIVIMHBI, HOCBAmeHHsle All,
KOTOpbIE M3y4aloTc OYAYULHMH HHXKeHepaMH — noJb3oBatensimu CAIIP.

MovtoapIX Creua HCTOB, BHIYCKHHKOB TEXHHYECKHX BY30B, HEOGXO-
AMMO He TOJIKO O3HAKOMHTH e€lle B CTeHaX BY3a C JIMTEPATYPOH HA ai-
rauiickoM siskike 1m0 CAITP n ruGkuM nmpousBocTBenHnM cucteMam ([TIC),
HO H TNDHBUTP MM HaBbIKH GeCriepeBOJHOTO MOHHMAaHHSA 3apyGerKHBIX
OPHTHHAJLHBIX HCTOUHHKOB IO JaHHEIM BOIPOCAM, T. €, BCEMEDPHO ClO-
cOOCTBOBATh HX NPOMOPHEHTAIUH, IOCKOABKY B HACTOSNIeE BPeMs HAYUHO-
TEXHHYECKasl aHIVIO-aMEPUKAHCKAsA M SIOHCKAst (Ha aHIJIMACKOM A3BIKe)
JIATepaTypa u300HIyeT cBeleHusiMH, cBasannbiMu ¢ CAITP a [TIC.

Tak kKak B Hamm JHH KOMIBIOTEDHSALMSI KOCHYJAACH NPAKTHUECKH
BCeX OTpac/eil HapoHOro Xo3siCTBa, NpeinaraeMoe yyeGHoe mocoGue
NpeiHA3HAYEHO JJISl CTYAEHTOB pAja cnennajisHocreil. Ho B nepsymo oue-
peap OHO NpeJHA3HAYCHO I CTYACHTOB ClieliuaisHocTell «PoGoToTexHIKAY,
«Po6oToTexHUUECKHE KOMILIEKCH», «[HOKHE NPOM3BOACTBEHHBIE CHCTEMbI»,
«['ubKHe aBTOMATH3HPOBAHHBIC IPOMSBOACTBA», «ABTOMATH3HDPOBAHHBIC
CHCTEMBI YIDaBJACHHS», «DJIEKTPOHHO-BBIMHCIHTSIbHEE Mamuubl», «IIpu-
K/aajHast MaTeMaTHka». OHO co3jaHO c yueToM TpeGoBanuil [Tporpammu
UeJeBOH HHTEHCHBHOH TMOATOTOBKM CHEMHAJIMCTOB [0 HHOCTPAHHOMY SA3BIKY
(/lenunrpan, 1986) n npeaHasHaueHo AJIS CAMOCTOATENBHOK PAGOTH CTY-
IeHTOB B ayJIHTOPHH TOA PYKOBOACTBOM MPENOAABATENS W BHE ayAUTODHH.

Uesbio mocobust sBasieTcss XanibHeiilmee cOBEPIICHCTBOBAHHME HABLIKOB
YTEHHS JIUTEPAaTypbl MO CHENUATBbHOCTH JIA H3BJACYEHUS HEOOGXOZMMOIl
HHPOPMALKH, A TAaKIKe HABHIKOB NI€PeBOJA HAYYHO-TEXHHUCCKHX CTATell
X aHHOTHPOBaHHUS.

ABTOp BHpakaeT TIVIYGOKYI0O NPHIHATEJLHOCTb H  GJIarogapHOCTh
npopeccopam E. M. CunenbmnkoBy, A. I'. Hukurenko, ®. U. Kykosy,
Aouenty A. H. VBanuenko, crapuiemy npenogaBatemio K. I, VzxoBeHko,
accucrentam H. I1. Copokuny u I'. O. Kouapsuy sa ueHHHIE KOHCYJIb-
TalMd H COBETHl NPH NMOATOTOBKE PYKONHMCH JAHHOH KHHIH.

[Tockonbky nanHOe NOCOGHE SIBJSETCH MepBOH MOMHLITKOK B CO3JAHUHM
MOJAOGHBIX, aBTOp OyAer NpH3HATENEeH BCEeM, KTO HaHeT BO3MOKHBIM
MPUCJIATH CBOK OT3bIB M 3aMedaHus no aapecy: 101430, I'CI1, Mocksa, K—51,
Hernuunas ya., 29/14, usnareasctso «Bricmas mKkona», pejakips Jare-
paTypul 1O aHIVINHCKOMY SI3BIKY.



METOAMWYECKASA 3ANHCKA

ABTOp peKOMeHAyeT paboTaTh C TpEJJIaraeMblM nocoGueM Ha IV, V
n VI nam va V, VI n VII cemecrpax.

Tloco6ue coctouT ua Tpex uacreil. [lepBas yactb— 8 UHKJIOB-YPOKOB,
BTOpAs — CTATbH H3 OPHTHHAJIBLHEIX X YDPHAIOB H KHHI /sl aHHOTHPOBAHUA,
TpeTbsi — NPHJIOKEHHe, BKJIOualoliee TEPMHHOJNIOTHUECKUN CJ0Baphb, a
TaKKe KpaTKHE CBELEHHS O BHAAX UYTEHHS M IO COCTABJEHHIO KOHCIICKTOB
H aHHOTalHH.

Kax/pll 1MHKJI-ypoOK COCTOHT H3 TPEX CaMOCTOATE/ILHEIX TEKCTOB
A, B, C (umu 6GoJsee), MPEITEKCTOBLIX H MOC/IETEKCTOBEIX ynpaxHeHHH.
Tocse KaxAbIX ABYX IMKJOB-yDOKOB JaeTcst HX KpaTKoe 0G30pHOE Coxep-
xkanue (Summary and Review), a 3aTeM TeCT (Self-Test) Ha mpoBepky
OBJIAJIHHS CTYJIEHTAMH H3Y4eHHOro MarepHaJa.

Martepuan, Bowemmud B mocobHe, pacCUHTaH Ha 80— 100 uacos
€aMOCTOSITEILHON PaBOTHl CTYIEHTOB B ayAMTOPHH TOJ PYKOBOJCTBOM npe-
nojaBatensi M BHe ayautopud. Ha Kaxablil mHKJA-ypOK Npearaercs
saTpauuBath or 10 jo 12 vacos.

Ipucrynass K paGote ¢ mocofueM, NpenofaBaTelio HeO6XOAMMO He
TOIBKO O3HAKOMUTb CTYAEHTOB C €r0 CTPYKTYpOlt, HO H OGBACHHTB, 4TO
s(p(peKTHBHOCT OOYdEHHSI MOXKeT ObiTb OOecneueHa HpEeKAe BCero Npi
YCJIOBHH CaMOCTOSITEILHOTO H3YUEHHs BCETo yueGHOro MartepHasa noco6us.

Tloco6ue npeaycMaTpHBAET BEAYILYIO POJb CaMOCTOSTENbHOH TBOpUe-
cxoft paGOTHl CTyJEHTa, a ycrex OGydeHHs B GoJbuiell CTENeHH 3aBUCHT
OT ero aKTHBHOCTH M OT TOFO, KaK TNperojaBaTe/b IIOMOraer €My B OBJja-
nenun MartepuasioM. CryfesT npu paGoTe C TEKCTaMH JOMKEH yMETh
COCTABJSITH IJIAH, AHAJH3UPOBATh COAEPHKaHHe, paCU/EHATb TEKCT Ha
JIOTHYECKHe YaCTH, COKpalaTh TEKCT, HaXOAHTb B HEM KJIOUEBHIE CJOBA
‘B npeoXeHust B af3anax (maparpaax), HaXOMMTh NPEMIOKENHSH, COOT-
BETCTBYIOUIME OCHOBHOH MBICIH KaXXoro maparpada, cocTaBasTh KpaTkuit
KOHCIIOKT TEKCTa M, HAKOHEN, MHCATh AHHOTAILMIO HA AHIVIHACKOM WJaH
PYCCKOM $I3BIKAX.

PaGota c mnocofueM MOADa3yMeBaeT OJHOBPEMEHHOE paculipeHHe
SI3HIKOBOTO OGYYEHHS! HA AHIVIMACKOM SI3HIKe B- BHJIE CTY[CHIECKHX KOH-
¢epeniuii, paboThl B HHOCTPAHHOM OTAEJE HayuHOH OHOIMOTEKH MO 06-
paboTke TeKyilelt HHpOpMaluH, yyacTHe B pabote cCTyAeHUECKHX Giopo
NepEBOJIOB, IOCEIIEHHE JEKUMi U NPAKTUIECKHX 3aHATHH OTAEJEHHA Ile-
pepopunKoB-pedpepertop QOII, mepeBogsl AAd HYKA N pohHIH pYIOIHX
Kadenp, yuacTHe B pa6oTe HAyUHO-HCCHENOBATENBCKHX —CTYJICHUECKHX
o6WECTB H T. I., H, HAKOHEIl, 3allHTH KYPCOBHX M RUNIIOMHBIX TMPOEKTOB
HA aBIVIMACKOM fA3bIKe.

ABTOp TIpefHaMepEHHO OCTaBJf€T 3a IDENOAABATENSIMH NpaBo (BO-
6onioro BLGOpa B OpraHH3aly y4eGHOTO MpoNecca 10 OBJAAJEHHIO Ma-
TEPHANOM TPEATAraeMoro yueGHOro MOCOGHA B 3aBHCHMOCTH OT MECTHBIX
YC/IOBHI ¥ KOHTHHIEHTa CTYRCHTOB.

Asmop



PART |

UNIT |

Text A. Some Facts from the History of Computer-Aided
Design (CAD). Text B. Text C.

EXERCISES

1. Recognize the following international words:

fact, history, occupation, to practise, to manufacture,
artist, detail, plan, graphical, method, mathematical, prob-
lem, analytical, to limit, nonlinear, mechanism, analysis,
programming, system, professional, technological, conversion,
industry, configuration, discipline, modelling, robotics,
machine, instruction, fabrication, technical, literature, cat-
egory, function, standard, text

2. Practise the reading of the following words:

drafting ['dra:ftig) vepuenne (yacro
¢ nomoisio DBM)

design [di’zam] v npoekTuposars,
KOHCTDPYHPOBATh

drawing [’droup] yepTex, pucyHOK,
HaGpocoK

tool [twl] wuHCTpyMeHT, CTaHOK;
MH. 4, CDeJICTBA, HHCTPYMEHTapHi

quality ['kwolitr] kauectBo

hardware ['ha:dwes] anmaparypa,
annapartHoe obecneueHue

applied [o'plard] npuraagsoi

nonlinear [‘mon’lmia] HenuHeHHBIH

equation [r’kweifon] ypaBuenue

appearance [9'piorons] mnosBNeHHe

debugging  [di’bagin)] oTJajKa
(nporpammsi)

capability [ keipa’bilitt] cnoco6-
HOCTb, BO3MOXKHOCTb

advantage [od’vantidz] npenmyme-
CTBO ’

computer-aided [koam’pjuwta,erdid]
aBTOMAaTH3HPOBAHHKL

variety [va’rawfi] pasuooGpasmue,
PAA, MHOKECTBO

increase [mn’kris] v yBesquunsath,
YCHJIHBATh

scheduling [’ fedjwlip] cocraBnenne
pacnucanus )

manufacture [ menju’fektfs] v
IPOH3BOAHTD, H3rOTOBJISTH

robotics ['roubotiks] poGotoTexnuka

requirement [ri’kwaromant] TpeGo-
BaHHe

3. Memorize the word combinations below:



high-quality BEICOKOKauecTBEHHBIH

drafting hardware ueprexsas anmaparypa

drafting methods yepTexkHble MeTOJBI

graphical methods rpajuueckne Meroxel

applied science npukiasHas Hayka

noniinear equations HequHeRHBIEe ypaBHEHUSN

graphics capability rpaduueckue BO3MOXKHGCTH

significant saving 3nauntesbHAsA SKOHOMMS

technological advances TexHuueckue AOCTIXKEHNS

computer-aided design aBTOMaTH3HPOBaHHOE IIPOEKTHPOBAHUE

computer-aided manufacturing aBToMaTH3MPOBAHHOE MPOU3-
BOJICTBO

computer-aided engineering aBTOMaTH3MpOBaHHBIN TPYA HMH-
JKeHepa

integrated circuits unTerpaJjbEBle CXEMBI

materials requirements planning naaxupoBaHHe TpeGOBaHUH
K MarepHajam

numerical control yucjopoe nporpamMmHoe ynpasJeHue

4, Look through Text A (skimming reading) and answer the questions
below in writing: ) i

1. Since what time has drafting been practised? 2. Who
was an accomplished drafter? 3. How did the appearance
of computers influence the graphical methods? 4. What are
advantages of automated graphical methods compared with
manual ones? 5. What radical changes in the CAD industry
have there been since the beginning of 1983?

TEXT A. SOME FACTS FROM THE HISTORY
OF COMPUTER-AIDED DESIGN (CAD)

1. Draiting is one of the oldest occupations. It has been
praciised since mankind first felt need to design, invent,
build, or manufacture to perfect living on Earth. In fact,
the famous artist and inventor Leonardo da Vinci was
himself an accomplished drafter. Some of his most famous
works are detailed plans and drawings for his numerous
inventions.

2. Over the years the need for drawings has not changed.
However, the tools and techniques used to produce drawings
have. As the time went by and the need to produce higher-
quality drawings faster continued to increase, drafting hard-
ware improved.

3. It was noticed centuries ago that drafting or graphical
methods can solve very easily various mathematical problems

8



for which an explicit (rounwit) analytical solution either
did not exist or was very cumbersome (rpomospxuii). The
accuracy of these methods depends on the scale of drawings,
and is therefore limited, but their simplicity and effective-
ness made their use widespread (mnpoxopacnpOCTpaHeHHblﬁ)
in the pre-computer era in various branches of applied
science, including such fields as the solution of nonlinear
equations and mechanism analysis. .
- 4. The appearance of the first generations of computers
significantly diminished (ymemswarnp) the use of graphical
methods. Computers’ methods were cumbersome at those
times, programming and debugging were tedious (yromn-
TesibHbIA) since the first generations of computers did not
have any graphical options, but they were the only way of
solving many problems in applied science. The situation
has changed greatly with the latest generations of mini- and
microcomputers which have powerful and versatile graphics
capabilities.

5. All the advantages of graphical methods which made
them widespread many years ago, after automatization,
can be successfully used now, giving significant savings at
all stages: programming, debugging, software documentation
development and the use of software itself.

6. From their very beginning, all computers were graphic
systems, that is, they communicated with human beings by
some means of graphic display. In the early 1970s profes-
sionals in the field of drafting became interested in auto-
mated drafting, i.e. in computer-aided draiting. Computer-
aided drafting systems were the latest in a long line of
technological advances designed to improve on the drafter’s
capabilities. Computer-aided drafting represented and still
represents a conversion from manual to automated drafting.
It has given rise to Computer-Aided Design (CAD).

7. There have been some radical changes in the CAD
industry since the beginning of 1983. The variety of CAD
systems configurations has increased. Applications software
has become more sophisticated (coxmsrit). In engineering
not merely CAD but Computer-Aided Design and Manu-
facturing (CAD/CAM) and Computer-Integrated Manufacture
(CIM)—the linking together of many different disciplines
such as drafting, analysis, modelling, numerical control,
and scheduling—are often used. The electronics industry too
has coined (cospaBaTs HOBHE cJs0Ba) a Computer-Aided
Engineering (CAE) for design, simulation and layout of
integrated circuits. CAM is a large category of automated

9



manufacturing systems and technique, including numerical
control, process control, robotics and materials requirements
planning.

8. CAD/CAM systems imply that the products designed
in the CAD system are directly input to the CAM system.
An example of CAD/CAM is a machine part designed in a
CAD system, which, after design, becomes direct input to
a numerical control programming language which then gen-
erate the machine instructions to control the fabrication
of this part. '

9. Sometimes in technical literature, one may come
across the acronym CADD which means Computer-Aided
Design and Drafting. CADD systems are CAD systems with
additional features for drafting functions such as dimension-
ing (size annotations on standard engineering drawings)
as well as text (description and notes) entry.

5. Read Text A attentively (study reading). Make up a list of key
words.

6. Choose the title for the seventh and eighth paragraphs of Text A
from those given below:

1. Computers and their applications. 2. Radical changes
in the CAD industry. 3. Numerical control machines. ‘
4. Radical changes in engineering.

7. Say what the following acronyms mean:
CAD, CAM, CIM, CAE, CADD
8. Say which statements are wrong:

1. Drafting is not one of the oldest occupations. 2. Over
the years the need for drawings has changed. 3. Graphical
methods can solve very easily various mathematical prob-
lems. 4. The appearance of computers did not diminish the
use of graphical methods. 5. Nothing has changed in the
field of design with the appearance of mini- and microcom-
puters. 6. All computers were graphic systems from their
very beginning. 7. Computer-aided drafting still represents
a conversion from manual to automated drafting. 8. CIM is
the linking together of many different disciplines such as
drafting, analysis, numerical control, etc. 9. After design
in a CAD system a machine part becomes direct input toa
numerical control programming language.

9. Check up yourself how much you have memorized from Text A:

a) Say what difference between manual and automated
drafting is. b) Say what a CAM system includes. c¢) Name

10



various disciplines which are linked together in CIM.
d) Recall what savings the automated graphical methods
give compared with the manual ones. e) Recall in what field
of industry CAE is used. '

10. Retell In short Text A using the plan belows

1. Orne of the oldest occupations. 2. Leonardo da Vinej —
an accomplished drafter. 3. The simplicity and effectiveness
of graphical methods in the pre-computer era. 4. The ap-
pearance of the latest generations of computers—mini- and
microcomputers. 5. Improving the designer’s capabilities
with the help of CAD systems. 6. Applications of *different
computer-aided systems in engineering.

11. Look through Text B (skimming reading). List its main points.

TEXT B

Engineers and drafters have used computers for years in
performing the mathematical operations that go with their
job. However, an even more innovative computer applica-
tion has begun to be applied: Computer-Aided Design and
Drafting (CADD). CADD involves using the computer as a
tool in making, checking, correcting, and revising original
drawings. The computer can be used for converting a rough
sketch into a finished working drawing, performing an infinite
number of design computations, producing parts lists or ma-
terials lists, and many other design tasks.

In many cases a person’s first experience with a compu-
ter is negative. Most people blame (o6BunsTH) it in a
mistake that they have done themselves. An incorrect bill-
ing statement is issued, * an airplane reservation is badly
made, or an important shipment arrives late, and in each
case the computer is blamed. Blaming the computer for
what are really human errors has become common practice.,
However, it should be understood that computers are machines.
They rarely (peako) make mistakes, but the people who
operate them frequently do. An understanding of this concept
is fundamental to developing an understanding of the com-

uter. ;

b The computer has four distinguishing (oTnunrenbrELl)
characteristics: (1) computers perform all operations electron-
ically; (2) computers have an internal storage capacity;
(3) computers receive operational instructions from stored
programs; and (4) computers can modify program executions
by making logical decisions.
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The computer has two capabilities that make it a partic-
ularly valuable tool for human use: (I) a computer is
‘extraordinarily (upessbuaiino) fast compared to human beings,
and (2) a computer is much more accurate and reliable than
a human being. On the other hand, the computer has two
critical shortcomings (uemocrarok). (1) A computer cannot
reason and think as a human being can. Computers are
capable of making decisions based on mathematical logic,
but they cannot reason, apply common sense, * make judge-
ments, ® or use intuition. (2) A computer cannot adapt or
innovate during the problem-solving process. A computer
that has been incorrectly programmed will simply keep
repeating the same mistakes regardless of circumstances
(o6eroarennctso), until it is stopped and reprogrammed.
A computer is only capable of doing precisely (Touno) what
it is told and nothing more. t :

People are well suited for thinking, reasoning, adapting,
innovating, applying intuition, and learning from experience.
Computers are particularly suited for calculating, performing
repetitive tasks, and making comparisons, all with a high
degree of accuracy and reliability. The computer can help
people expand their capabilities considerably in certain areas
if properly used. * One of the newest, most innovative of
these areas is Computer-Aided Design and Drafting.

NOTES

1. an incorrect billing statement is issued — jgomymeno wuckameunne
B AEHEXKHOM cueTe

2. cominon sense — 3[PaBbIfl CMBICH

3. judgement —cyxnenue

4. if properly used — ecau ero (KOMIbIOTEP) NPaBU/IBHO MCIIONL30BATH

12. Read Text B again, divide it into logical parts and entitle
each part.

13. Compare main human and computer characteristics. Write these
characteristics down into your exercise-book.

14. Choose the suitable title for Text B from those below:

1. Microcomputers. 2. Accuracy and reliability of modern
computers. 3. Human beings versus (B cpaBHeHHH ) com-
puters. 4. Innovative computer applications.

15. Write an abstract of Text B (see p. 126) in English.

18. Look through Text C (skimming reading). Guess the subject-
matter of it. Write the subject-matter down into your exercise-book.
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TEXT C

This century is but an episode in the life of human
culture. But it is absolutely clear that a great deal? of
things of this epoch may be cast off than they will survive
(npononxath cyinecrsoBats) in the next one. Yet surely the
computer will not. 2 A solid-state image® will replace” (3a-
Menath) the chemical ribbon, and cinema will be handed
over to the archival museum. But computer and computer
graphics will bring to mind the kind of tools that may
characterize an age succeeding this century’s age of the
machine. 4 :

The encoding and transmission of digital pictures dates
back to 1921 when a transatlantic cable utilized a digital
system with intensity levels and a teletype. During the last
thirty years the technology has evolved (pasBuBatbest) from
the first computer driven CRT 5 to countless (GecunciienHpit)
home (personal) computers with graphic capabilities.

Great accomplishments (moctuzenne) from industry, re-
search, and development laboratories as well as individual
efforts (nonerrka) have provided developments (paspaGorka)
. that today make the state-of-the-art® the most promising
tool of the century. ,

A technology, that has brought us the dreams of da
Vinci, appeals (ssiBatb) to our senses because for the first
time we can create the elegance of motion (mBH:KeHHUE),
exactly as what happens in music. ?

We have always been able to see motion, but not able
to recreate (Boccoszasatn) it. For the first time we can make
patterns (mozemn) of motion; from geometrical equations we
can create designs so rich that the moving visual imagery ®
of real world culture may be recalled (3amomunarp) forever
(naBcerna). (Real world culture is art, science, etcl)

The time has come to revise (mepecmorpers) and develop
the guidelines (ocHoBHEIe HampasaeHus) that will reap the
greatest benefits® from all computer-aided applications. The
future lies in the principle that we must adapt machinery
to people and their specific needs. In turn, we can project
(Bonytotuth) an intelligence in the process of man-machine
communication that will accelerate the course of history.

Computer-aided design (CAD) is still relatively new and
there is a great deal to be done for us in this field.
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NOTES

1. a great deal —wmHorO

2. Yet surely the computer will not.— Omuako Gesyca0BHO ¢ KOM-
NBIOTEPOM TAaKOE He CIy4HTCS. .

3. a solid-state image —mu3o6paxeHue HA NOJTYIPOBOAHHKAX

4. that may characterize an age succeeding this century’s age of
the machine—xoTOpEII MOKET CJAYXHTb OTJIHYHTEJLHBLIM [PU3HAKOM
9MN0XY, MOCJEAyomed 32 3THM MALUHHHBIM BeKOM

5. from the first computer driven CRT (cathode-ray tube)—ot nep-
BOl yNMpaB/ifieMOil KOMIBIOTEPOM KaTOAHO-yueBOd TPYOKH

6. state-of-the-art — peanbusiit

7. exactly as what happens in music—ToyHo Tak Xe KaK TO, 4YTO
NPOMCXOJNT B My3LIKe

. the moving visual imagery— jBiKylieecss BH3ya/lbHoe 0TOGpa-
JKeHHe

9. that will reap the greatest benefits —KoTopble H3BJEKYT OrpoM-
HYIO IOJIb3Y

17. Read Text C again. Find all the international words in it.
Write them down into your exercise-book.

18. Render Text C in Russian in your own words.

UNIT 2

Text A. Computers Used in CAD/CAM. Texts B, C, D. '

EXERCISES

1. Recognize the following international words:

application, program, computer, central, processor, pro-
cess, to group, class, minicomputer, microcomputer, chip,
bit, byte, traditionally, original, massive, supercomputer,
special, to optimize, architecture, to combine, operations,
personal, microprocessors, adequate, productive, simulation,
minimum, to recommend, disk, cabinet, base, to locate,
typically, department, resources, terminal, million, emitter,
transistor

2. Practise the reading of the following words:

speed [spi:d] cxopocTs require [ri’kward] v Tpe6oparb(ca)

accessible [&k’sesobl} mocrynubi,
Y ROGHBIH

microcomputer ['matkroukom’pju-
t3] MHKPOKOMIIBIOTED

minicomputer [‘minikom’pjuta]
MHAHUKOMIIbIOTEP

mainframe ['mein’ireim] yHnusep-
cajlbHBlil KOMIbioTep, GoJbluas
3BM
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simulation [simju’lerfan] monenn-
poBaHue, UMHTAUHA

widespread ['ward’spred] mupoko-
PacnpoCcTpaneHHbIH

advance [od’vains]
yJayuLeHye

circuit [’sakit] cxema; muka; cers;
cucTeMa

resources [r1'sysiz] pecypcbi

JIOCTHKEnue,



supercomputer [ sjupakom’pjute]
CYIepKOMIbIOTep

byte [bait] 6Gaiir

turnkey [“tanki] noamocteio ro-
TOBbIH, €O CHAuel «IOJ KJIOU»

dedicated ['dedikertid] cnenmasmn-
3HPOBAHHEIH

flexibility [ flekso’bilrti] ru6kocts

architecture |’akitektfo] apxurek-
TYpa; CTPYKTYpa; CTPOEHHe

simultaneously [,stmpl’ternjosli]
OJIHOBPEMEHHO

optimize [‘optimarz] v ontumusu-
poBaThH

3."Memorize the following word combinations:

application programs npuxmazHee [POr pAMMBI

a single-chip CPU L[1Y Ha ognom Kpucrasue (qune)

personal computers nepconaibHble KOMIbIOTEpbI

standard configurations crannapTabie (TvnoBbIe) KOHHTY-
pauuu

sophisticated design coxubii npoexr (KOHCTpYKUMA)

interactive terminals untepakTusHbe TePMHHAJIBI

integrated circuit technology Texmosorus wuaroroBaeHus
HHTErpasIbHBIX CXEM ‘

emitter-coupled logic (ECL) smuTTepHo-cBisaumas Joruka

printed circuit boards (PCB) newarusie naatsr

computer architecture apxurekrypa KOMIIbIOTEpa

graphics-intensive tasks sagaum, ycuaeHubie rpaguyecKuM
UCIIOJIHEHHEM

random access memory (RAM) onepatusHoe 3anomuHaiomee
yCTPOHCTBO ,

a floppy disk rubxuii auck

a hard disk Teepapbiii muck

an access speed ckopocTh JocTyna (o6palieHHs) K namsTd

processing power NpOH3BOAHTEILHOCTb (komnbroTepa)

computing resources BLIYHCIHTEJBHEIE PeCYpChi

4. Look through Text A (skimming reading) and answer the ques~
tions below in writing;

1. What parts does any computer consist of? 2. What
computers are used in CAD/CAM systems? 3. What are the,
main characteristics of microcomputers? 4. What are the
main characteristics of minicomputers? 5. Why are personal
computers used for CAD/CAM systems? 6. What features
are similar in mini-, micro-, mainframes and supercomputers?

TEXT A. COMPUTERS USED IN CAD/CAM

Application programs for CAD/CAM can be run on almost
any computer consisting of a central processing unit (CPU),
memory, and some type of input and output units. The
CPU carries out program instructions to perform operations
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on data. Programs and data are stored in memory, and so-
called data buses carry signals between the CPU, memory,
and input and output devices. Input typically consists of
devices for manual data entry such as keyboards, while
output is usually graphics on CRTs* or printers and
plotters. 2

Computers commonly are divided into several classes.
Speed, accessible memory, and processor are used to classify
computers. Both speed and memory depend mostly on word
length, the number of bits a computer can handle at a time.
Internal word length is the number of bits that the CPU
can handle, while external word length is the number of
bits that can pass at a time on the data bus. Internal word
length generally determines processing speed, while external
word length determines the amount of main memory that can
be directly accessed. Internal and external word lengths
are often the same, but may differ depending on the system.

Computers are generally grouped into one of four main
classes: microcomputers, minicomputers, mainframes, and
supercomputers. Microcomputers are defined by a single-chip
CPU, which has either an 8- or 16-bit word length. Main
memory sizes range from 64 to 512 Kbytes. Newer micros
work with 32-bit lengths, and can access 1 Mbyte or more
of main memory. Most microcomputers used for CAD/CAM
are personal computers—general-purpose machines® based
on microprocessors. Software converts the personal computer
into a CAD/CAM workstation.* More recently personal:
computers have become so powerful that they are being
applied as turnkey CAD/CAM systems.® In addition to
personal computers, microprocessors provide processing power
in many engineering workstations. These systems are dedi-
cated microcomputers optimized for CAD/CAM applications.

Often, standard configurations personal computers are
not adequate for productive CAD/CAM operations. A sub-
stantial amount of internal read/write memory, called ran-
dom-access memory (RAM), is required to run.graphics-
intensive tasks such as simulation and analysis. A minimum
of 256 Kbytes is required, while more is usually recom-
mended. :

External storage devices such as a floppy disk drive are
also needed. Most CAD/CAM applications require at least
two of these devices since the program and required data
are stored on two and as many as six floppy disks. Hard
disk drives which store 10 to 80 Mbytes of data on rigid
disks and operate in an enclosed cabinet, are often used

16
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in CAD/CAM because of their capacity and increased access
speed over floppy disk drives.

Most minicomputers have 32-bit processing power, so
they can handle all but specialized CAD/CAM functions.
Most turnkey CAD/CAM systems are still based on standard
minicomputers, and a substantial amount of software is avail-
able to perform sophisticated design, analysis, and related
tasks. While mainframes are often located in a corporate
data processing facility, minicomputers are typically placed
near the engineering department so CAD/CAM does not rely
on outside computing resources. In addition, most minicom-
puters can support many interactive terminals, permitting
widespread access to engineering and manufacturing
databases. '

" Superminis with operating speeds of 3 to 5 million
instructions per second are becoming increasingly important
in CAD/CAM applications. The higher speed of superminis
is made possible by new applications of integrated circuit
technology, most notably emitter-coupled logic (ECL). This
is a technique of arranging transistors which allows them
{o operate faster.

Mainframes take their beginning from the original com-
puter and are used today in applications requiring substan-
tial data processing and large memory capacity. These
processors typically require room-size facilities. Mainframes
support many peripheral devices and can drive several at
a time, including printers, terminals, card readers, card
punchers, tape drives, and disk drives. Memory is especially
important since mainframes are used in data-intensive tasks
such as financial operations. Originally, the only way to
communicate with a computer was through punched cards,
and thus mainframes still support reading and punching
cards. As a result, mainframes are often used to provide
processing power after a problem has been set up with the
aid of a micro- or minicomputer. Moreover, mainframes are
used to link together distributed smaller processors through-
out an enterprise. And minicomputers can be tied directly
into mainframes so users can access their large database.

Supercomputers take advantage of the most recent advanc-
es in electronic circuits, processing techniques, and memory
organization to reach computing speeds many times that of
mainframes. Complex problems in CAD/CAM that were not
even considered several years ago can now be solved eco-
nomically. Applications of supercomputers include modelling
and simulation tasks such as solid modelling, ¢ kinematics,
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analysis, and fluid-flow simulations.? Another major appli-
cation is a finite-element analysis.® Here, a supercomputer
will perform the task three to ten times faster than a main-
frame. Supercomputers work so much faster because of data
pipelining, ® high-speed circuits, and large internal memories.
In pipelining, data elements are streamed through the
processor in blocks instead of being handled one-at-a-time
as in conventional computers.

NOTES

1. CRTs (cathode-ray tubes)— karonno-nyueBtie TPyOKK (KaK SKpanbl
Yy TeJeBH30POB)

2. plotter —rpagonoctponTenn

3. general-purpose machine — yHHBepCaJIbHBIA KOMIIBIOTED

4. a workstation— aBTomarusupoBantoe paGouee Mecto (APM)

5. turnkey CAD/CAM systems — cucremsr CATIP/ACY TII, nosHocThIO
roToBHle K pabore
. solid modelling — MozeIMpoOBaHHe MPOCTPAHCTBEHHBIX TeJl
. fluid-flow simulation— MoeaupoBanye NOTOKA JKHJIKOCTH
. a finite-element analysis— anann3 KoOHEUHBIX 3JEMEHTOB
. pipelining —koHBeflepnasg 06pa6oTKa AaHHBIX

[{eRe XN Nep)
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. Read Text A attentively (study reading). Make up a list of key
words. Divide Text A into logical parts.

6. Choose the title for each logical part from given below:

1. Parts of any computer. 2. Random-access memories.
3. A floppy disk drive. 4. Hard disk drives. 5. External
storage devices. 6. The main notions for classification of
computers. 7. Application of microcomputers (personal com-
puters) in CAD/CAM. 8. Personal computers. 9. Character-
istics of minicomputers. 10. Interactive terminals. 11. Manu-
facturing databases. 12. Integrated circuit technology.
13. Mainframes. 14. Advantages in electronic circuits.
15. Applications of supercomputers in CAD/CAM.

7. Check up yourself how much you have memorized from Text A:

a) Say what advantage the supercomputers take. b) Recall
which devices use floppy and hard disks. ¢) Name what
applications supercomputers include. d) Recall what processing
power most microcomputers and minicomputers have. e) Say
what difference between four classes of computers is.

8. Translate the extract of Text A from the words “Mainframes

take their beginning...” up to the words “...their large database” in
written form.

9. Speak on the problem of application of four main classes of
computers used in CAD/CAM.
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10. Using the key words from Text A write an abstract in English
and in Russian (see p. 126).

11. Look through Text B (skimming reading). List its main points,
TEXT B

Because of extraordinary technological development during
the past decades, the term “computer” is becoming a house-
hold word. Computer applications have expanded to such
breadth ! that the computer is now an integral part of vir-
tually every type of business and industrial enterprises.

Engineers and drafters have used computers for years
in performing the mathematical operations that go with
their jobs. However, an even more innovative computer
application has begun to get widespread using computer-
aided design and manufacturing. Computer-aided design and
manufacturing, or CAD/CAM as it is now called, involves
applying the computer as a tool in making, checking,
correcting, and revising original drawings. The computer
can be used for converting a rough skeich? into a finished
working drawing, performing an infinite number of design
computations, producing parts lists, including numerical con-
trol, process control, robotics and material requirements
planning. ’

Computers can be classified as being general purpose,
special purpose, or hybrid. General-purpose computers, as
the name implies, are designed to perform any number of
different tasks. Computers designed to serve one limited,
specific purpose are called special-purpose computers. * Some
computers used in CAD/CAM are special-purpose computers.
Hybrid computers combine the most desirable characteristics,
speed and flexibility, of general- and special-purpose com-
puters. a

General-purpose computers have the advantage of flexi-
bility. This allows for a broader utilization of the computer.
The primary disadvantage of a general-purpose computer
is lack of speed. General-purpose computers are not able
to perform tasks as quickly as special-purpose computers.

Special-purpose computers are much faster than general-
purpose computers. However, they sacrifice* flexibility in
getting this advantage. CAD/CAM systems make use of the
digital computers as to the data they can handle, and they
make use of general-purpose, or special-purpose, or hybrid
ones as to the purpose they needed to satisfy. Although
there are extremely large and complex. “supercomputers”,
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such as those used in space program, most digital computers
applied in CAD/CAM are either minicomputers or micro-
computers. :

Computers are used by engineers, designers, architects,
and draiters in all phases of the design process and then
in all phases of the manufacturing process. Design process
is combining scientific principles, new ideas, old ideas, and
sometimes existing products to the solution of a problem
or the meeting of a need. Manufacturing is the process of
fabricating complete or finished products or parts.

NOTES

1. to such breadth— o Takoit mmpuun

2. a rough [raf] sketch—rpy6siit na6pocok (3ckua)

3. special-purpose computer — crenualu3HPOBARKEEIL KOMIBIOTED
4. to sacrifice —xepTBOBaTH

12. Read Text B attentively (study reading). Make up a list of key
words. Divide Text B into logical parts.

'13. Choose the title for Text B from given below:

1. Technological developments in industry. 2. CAD/CAM
systems. 3. Computers for CAD/CAM. 4. General-purpose
computers. 5. Special-purpose computers. 6: Computers’ flexi-
bility and speed. '

14, Compare special-purpose computers and general-purpose com-
puters.

15. Speak on the primary advantage and disadvantage of general-
purpose computers.

16. Using the key words from Text B write a summary in English
(see p. 126).

17. Read the following two texts and say which of them is an
abstract.

TEXT C

A microcomputer is a computer that is manufactured on
a single printed circuit board that contains one or more
chips. Microcomputers are the result of technological advanc-
es that allow over 100,000 electronic components to be
contained in a single chip. The most common makeup of
the microcomputer is: (1) a microprocessor chip which serves
the same purpose as a conventional CPU, (2) a num-
ber of chips that serve as the memory, and (3) circuitry
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for connection to input/output devices. A number of these
devices can be used as typewriters, line printers, magnetic
cassette tapes, and floppy disks.

TEXT D

This paper presents work currently in progress in the
area of computer-aided design (CAD) of robots and their
environments. Several results of previous work concerning
mathematical modelling of complex mechanisms have been
implemented in computer-aided design with a three-dimen-
sional interactive systems (CADTDIS). So far, it is pos-
sible to build robot models and to visualize their motions
on a graphic display, as well as to program trajectories and
to control a process with the simulation results. The paper

is of interest for engineers working in robot industry.

18. Analyse the extract below and the translation given. Practise

the oral back translation:

The first computers to run
computer-aided design and
manufacturing programs were
mainframes of the early 1960s.

The powerful machines
occupied entire rooms.

In the 1970s, CAD/CAM
was made accessible to a
broader range of users with
the advent of less-expensive
and more compact minicom-
puters based on integrated
circuit technology.

Today, machines running
CAD/CAM software span an
even broader range, from
low-cost personal computers
that make the technology
affordable to even the small-
est of the firms, to the most
powerful supercomputers that
routinely perform tasks for-
merly considered too cumber-
some, expensive and much
time spending.

B panmuune 60-e rojpl nepshle
KOMIBIOTEPHl, paboTaBume ¢
nporpaMmamu CAITP/ACY
TII, 6bl1n GoNbIIUMHU.

OTH MOLIHbIE MALIHHBI 3a-
HHUMAJ/JH [eJble  I[TOMeMIeHHU .

B 70-x rogax Ha ocHoBe
HHTErpajbHbIX CcXeM  OBIIH
pazpafoTaHbl  MHHHKOMIIbIO-
Tepbl, KOTOPblE CTaJ/u HpoLie
B OOpaleHHH W JOCTYIHHI
6oJiee LIMPOKOMY KPYry HOARb-
sopareqeit CAIIP/ACY TIL

Cerogusi Mmalueb, pato-
taomue ¢ 1O CATIP/ACY
TII, oxBateiBaioT GoJiee ILIH-
poOKylo o06JacTh: OT HexOpo-
THUX [EePCOHAJBHBIX KOMIbIO-
TEPOB, TEXHOJOI'UST HW3TOTOB-
JIeHH sl KOTOPHIX CTajla JOCTyI-
HOM JaxXe CcaMbiM  MaJbM
dupmam, JO CamblX MOUIHBIX
CYNepKOMIBIOTEPOB, KOTOPHIE
BBLIIOJIHSIIOT PYTHHHBEIE 3aja-
4y, paHee CYMTaBIIMECS CJIHIL-
KOM TDOMO3IKUMH, JODPOro-
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But computers still can
be broadly classified accord-
ing to physical size, process-
ing speed and accessible
memory.

The four main types of
computers generally used for
CAD/CAM include microcom-
puters, minicomputers, main-
frames, and supercomputers.

Selecting one type over
the other is almost always
a trade-off between the cost
of the machine and compu-
tational speed it can handle.

CTOSIIUMH  H  TpeGyIolnMu
6oJIbIIMX 3aTPAT BPEMEHH.
Kowmnbioreps Bce eme npu-
HATQ KJacCMpUUUPOBATH 1O
X (U3HYECKOMY pa3Mmepy,
cKopocTH 06paloTKH M Bpe-
MeHH OOpalleHHST K NaMSTH.
YeTbipe OCHOBHBIX THIA
KOMIIbIOTEPOB, OOBLIYHO  HC-
noandyemMbix B CAIIP/ACY
TII, BK/IIOYAOT MHUKPO-, MH-
HHU-, Oosblude u cynepdBM.
Ipennoyrenne oguoro Tu-
na KOMIIbIOTEpPa APYIOMYy IOY-
TH BCerja ABJISIETCS KOMIpPO-
MHCCOM MEXJY CTOMMOCTBIO
M CKOPOCTBIO, C KOTOPOH OH
CMOXEeT VIPABJISATh BHIYHCJH-
TEJIbHBEIM TPOLECCOM.

SUMMARY AND REVIEW TO UNITS 1 AND 2

1. Engineers and drafters have used computers for years
in performing mathematical computations. Now an ‘even

more innovative
CAD/CAM.

computer application

is being used:

2. Interest in computer-aided design began to develop

on a large scale in the early

1970s. By 1990, computer-

aided design and manufacturing (CAD/CAM) will probably
be the norm in all research institutions and industry.

3. The computer can be used not only in producing
drawings, but also in compiling parts, lists and bills of
materials, developing schedules, and in performing mathe-

matical computations.

4. Drafting began to flourish as an occupation when
industry converted to mass production methods.
5. The single most important benefit of CAD/CAM is

increased productivity.

6. CAD does not eliminate the need for drafters. Rather,
it allows drafters to do their jobs faster and better.
7. The most important concept to understand about com-

puter-aided design and drafting is that the computer, by
itself, does not make design or drawings. Designers and
drafters make drawings and different documentations using
the computer as a tool.

22



8. A computer can be defined as an electronic machine
which has storage, logic, and mathematical capabilities and
can perform tasks at extremely fast speeds.

9. The most promising developments of CAD/CAM are
in the areas of machine parts, architecture, electronics, pip-
ing, etc.

10. When computers are classified according to the type
of data they are capable of handling, they are classified
as being either digital or analog.

11. In CAD/CAM systems the digital computers are
only used.

12. When computers are classified according to the
purpose they serve, they are classified as general-purpose
or special-purpose computers.

13. General-purpose computers have the advantage of
flexibility, which allows for broader utilization, but they
sacrifice speed. :

14. Special-purpose computers are very fast, but they
sacrifice flexibility.

15. The most common types of digital computers are
the minicomputers and microcomputers.

16. A microcomputer is a computer that is manufactured
on a single printed circuit board which contains one or
more integrated circuit chips. :

SELF-TEST

ITOT TecT MOMOXeET BaM NPOBEPHTDH, KaK BbI YCBOHJIH M 3aANOMHHJIHU
COiepKaHne y4eGHBIX TEKCTOB, NPEJCTABJEHHBLIX B JABYX YpPOKaX-HMKAAX.
Noctapaiitech cnayana OTBETHTb HA BCe BOMPOCHI, He 06paIasch K TeK-
cram. ToabKo mocie ITOro ofGpaTHTECh K HHM M NMPOBEPbTE NPABHJLHOCTD
BaUIUX OTBETOB. JTO AaCT BaM BO3MOJKHOCTb MOHATbH TOT MaTepHas, KOTO-
pblﬂ BbI ﬂD‘ICMy-JlMﬁO NPONYCTHIIH HAX HEAOCTATOYHO NOHAJYU,

1. Indicate whether each of the following statements is
true or false:

a) Computers have become so technically advanced that
they will soon be able to operate without any human help.
b) Together human beings and computers can make up
a very capable team because their strengths are complemen-
tary (momonmsiouuit) while their disadvantages are offsetting
(komnencuposath). ¢) The most commonly used type of com-
puter in CAD/CAM systems is the analog computer. d) Engi-
neers, designers, and drafters have used computers for years
in performing many different operations, beginning ‘with
drawings and finishing with complete parts or products.
e) The list of computer applications in CAD/CAM has grown
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rapidly over the past decades, but it has now reached its
peak.

2. A computer has two critical disadvantages. Which of
the following are they?

a) Cannot think or reason. b) Unreliable and unaccurate.
¢) Unable to perform long, arduous (usmypurenburii) tasks.
d) Cannot avoid human programming.

3. What are the two most common types of computers
used in CAD/CAM systems? 4. Define the term “microcom-
puter”. 5. The computer has two capabilities that make it
a valuable tool for human use. What are they?

6. When computers are classified according to the pur-
pose they will serve, they are classified as:

a) Digital computers. b) Analog computers. ¢) Hybrid
computers. d) Microcomputers. e) Special-purpose computers.
f) General-purpose computers. g) Minicomputers.

7. When computers are classified according to the vari-
ous characteristics, they are classified as:

a) Analog computers. b) General-purpose computers. ¢) Dig-
ital computers. d) Minicomputers. e) Special-purpose com-
puters. ) Microcomputers. g) Hybrid computers. h) Main-
frames. i) Supercomputers.

8. Why is the first person’s experience with the com-
puter negative in many cases? 9. What are computers par-
ticularly suited for? ‘ .

UNIT 3

Text A. Interactive Graphics Hardware. Text B. Data
Entry Devices. Text C. CAD Software.

EXERCISES

1. Recognize the following international words:

interactive, graphics, component, terminal, natural, ses-
sion, model, line, technically, diagram, term, synonymous,
operator, manner, isometric, mechanical, automatic, fo con-
struct, command, menu, productivity, to manipulate, spe-
cial, routine, to analyse, result, figure, vector, cathode,
principle, resolution, raster, contrast, horizontal, vertical

2. Practise the reading of the following words:

provide [pro‘vaid] v cuabxatb, retrieve [r1'triv] v o6HapyxuBats,
obecrieyuBaTh, AABaTh HaXOANTb; BOCCTAHABJKHBATE
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reach [ri:{f] v nocrurate

observe [ob'zo:v] v wHabmopaTs,
CHAEJNThL; coBJI0AATh

evaluate [1'veeljuert] v onenusars,
BEIMHCJATD

session [’sefn] nepuog paGorsr

specify {'spestfa1] v Toumo ompe-
HeTSATb, YCTAHABJIMBATB; O6YyC-
JIOBJHBATH

screen [skri:n] skpan

represent [ repri’'zent] v npescras-
JIATh COOO; HCMOJHATL POJb

bottom ['botom] mua

feature ['fi:tfo] uepra, ocoGeunocts

routine [ru'ti:n] n, a nporpamma,
PYTHHA; PYTHHHBI

workstation ['wo:k sterfon] asro-
MaTH3MPOBaHHOE pabouee MecTo
(APM)

image ['tmid3] nsoGpamente, o6pas

hardcopy ['ha:dkopi] konus na TBep-
ROl OCHOBe (HampuMep, Ha 6y-
Mare)

device [di'vais] npu6op, yCTpoii-
CTBO

drive [drav] n, v mpusom, nepe-
Jla4a, HaKONMMTeNb; YNPaBJATb

plotter ['plste] rpadonocrpontens,
CaMOTIHCel]

defiect [di’flekt] v orkmoraTs

resolution [,rezo’ [ju:fon] paspemato-
mas cnocobnocTs (mpubopa)

animation [,sen1’mei fan] (MaumHHOE)
«OXHBJICHHE»; OUHAMHKa

brightness [’braitnrs] sipkocts

suit [sjut] v roguTses, MOJXOANThy
YAOBJIETBOPATL TpeGOBaBHAM

viewable [’vjwobl]  Bugumbii, 3pH-
MBI

sharpness ['fapnis] peskocts

allocate ['eelokert] v pasmemars,
pacupeseasaTh

description [dis’kripfon] onucannue

pixel ['piksil] snement uaoGpake-
HUA

produce [pro’djws| v mpoussoauts,
€031aBath

amount [o’'maunt] xkoauuecrso, Be-
JUYHHA

exist [19'z1st] v cymecTBoBaTh

3. Memorize the following words and word combinations and com~

pose your own sentences using them:

interactive graphics HHTEPAKTUBHASA

a wire-frame image (model)
JKeHMe (Mojenb)

(auanoropas) rpadura

KapKacHoe (cxesieTHOe) H300pa-

a mathematical representation maTemaTuyeckoe npejcrapaenue

a computer database 6asza

AaHHBIX KOMIIbIOTEPE

the CRT (cathode-ray tube) screen 3KpPaHHOE YCTPOHCTEO

orobpaKeHus

a drawing board ueprexnas jocka
a function menu MeHio QyHKuuMi
a turnkey system Bricokomamexxnas cucreMma: cucTema, cla-

BaeMast «noj KJou»
a hardcopy device
KYMEHTOB)

YCTPOKCTBO BbIIAYM NeEYaTHHIX Komuil (fio-

a visible trace BuauMebIi (Bu3yasibHBliz) cren (TpaccupoBka)
viewable resolution Buumas paspewaromwas cnocoGHOCTb
image description onucanue usoGpaxenus (obpasa)

4. Look through Text A. Say whether the main idea of Text A

is mathematical representation models

graphics hardware configuration.

or the general components of
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TEXT A. INTERACTIVE GRAPHICS HARDWARE

1. Interactive graphics is an important component of
CAD/CAM, providing a “window” through which the com-
puter can be reached and observed. Interactive terminals
enables a means of communications so natural to human
beings that graphics-based systems are now often evaluated
on the basis of how “friendly” they are to the people oper-
ating them.!

2. In interactive graphics session, the user constructs
. a wire-frame image or model by specifying points and lines
on the screen. Technically, the model is a mathematical
representation of the diagram in the computer database. But
use of computer graphics to represent these data is so com-
mon that the term “model” is virtually synonymous with
the graphic display itself on the CRT screen.

3. The operator uses the screen in much the same man-
ner as a drawing board to create top, bottom, side, iso-
metric, and other views of the model. But unlike mechan-
ical drafting, interactive graphics provides automatic fea-
tures to speed design. Essentially, the designer need not
manually draw each line in a wire-frame model. Rather,
the computer system constructs the lines based on user-spec-
ified points and commands chosen from a function menu.

4. Interactive computer graphics significantly increases
design and drafting productivity. Users of these systems
can generally perform routine tasks more quickly and accu-
rately than possible with traditional pencil-and-paper meth-
ods.? Changes can be made faster and inexpensively at a
keyboard or electronic tablet.?

5. Special hardware is required for interactive graphics
systems, however. Several types of terminals are used for
graphics and dedicated computers called workstations con-
tain many features to produce and manipulate graphic
images. Turnkey systems also contain special -components
and routines for interactive graphics. In addition, graphics
require a different type of hardcopy device than text. And
many devices exist to help operators enter and manipulate
graphics faster than with the keyboard.

6. Users of interactive graphics systems typically com-
municate with the computer through graphics terminals.
The computer translates images drawn on the screen into
a mathematical model and stores it in memory. At any
time, the user may instruct the computer to retrieve data
and drive a plotter for hardcopy output of the drawing.
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Or simple pushbutton commands* may direct the computer
to analyse the model. Results of such analysis are also
displayed on the screen through easily interpreted animated
figures,® colour-coded diagrams,® or other graphic images.

7. Most interactive CAD/CAM systems use one of three
main types of graphic terminals: raster-scan, vector-refresh,
or storage-tube.” All of these types produce images through
the same basic cathode-ray tube (CRT) principle. In a glass-
enclosed tube,® a finely-focused electron beam® is deflected
onto a phosphor-coated screen.’® The screen then glows to
produce a visible trace when excited by impinging elec-
trons.™ There are differences in characteristics, such as reso-
lution, colour, animation, and brightness that make each
of the three types of terminals best suited for certain
CAD/CAM applications.

8. Resolution is an important consideration in raster:
terminals which can be specified in viewable or addressable
terms. Viewable resolution indicates the level of sharpness
displayed on the CRT and is limited by physical construc-
tion of the tube. In contrast, addressable resolution refers
to the amount of memory allocated for image description.

9. Screen resolution is defined by the number of hori-
zontal pixels X the number of vertical pixels. Higher reso-
lution screens of 1,000 1,000 or more are often used in
CAD/CAM applications in those cases when lines on the
screen are at horizontal, vertical or 45° angles. 12

10. Interactive graphics hardware - configuration would
contain terminals, entry devices, hardcopy outputs, and
workstations which, in turn, consist of a primary processor
-and associated memory,* a graphic display system, and
software.

. (To be continued)

NOTES

‘1. on the basis of how “friendly” they are to the people operat-
ing them—ucxoas M3 7T0T0, HAacCKOJBKO «APYMKECTBEHHBI» OHHM IO OTHO-
IIEHHIO X JHOASM, PaGOoTalomuUM ¢ HUMH

2. with traditional pencil-and-paper methods — TpaguuuonnbmMu me-
TOJAaMH C TIOMOWIbIO KapaHjama H GyMmaru

3. an electronic tablet— sjekTponHblii MIaHIET («CKOJKa»)-

4. pushbutton commands—koMaHIB, OCYlIeCTBJSieMble HaxaTHeM
KHOTOK

5. animated figures— xunamnuecKue (<OXKHBJEHHBIE») PHCYHKH

6. colour-coded diagrams— uBeTHble 3aKOJMPOBAHHBIE JHATPAMMEL

7. raster-scan, vector-refresh, or storage-tube (terminals)— (tep-
MHHaJMbl) C PacTPOBbHIM CKAaHHPOBaHHEM, BEKTODHOH pereHepanuest MK
3anoMHHamowwel TpyOKoi
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8. a glass-enclosed tube —Tpy6Ka, noMeleHHAS B CTCKAANHBI Kopmyc

9. a finely-focused electron beam —Touno cokycupoBanubifi s/et-
POHHBI JyY

10. a phosphor-coated screen— skpan, noxpuTEE Pochopom

11. when excited by impinging electrons— npu BO3OYKACHHH CTaJ~-
KHMB2IOIHUMHCS 3JIEKTPOHAMHE

12. when lines on the screen are at horizontal, vertical, or 45°
angles—korjia CTPOKH HaXOAATCA NMOJ TOPH3OHTAAbHO H BePTHKANLHO
PacHO/IOKEHHBIMH YIVIAMH WJIM NOJ YIvioM B 45°

13. a primary processor and associated memory — ncxogubiit npo-
LIeCCOp M OTHOCHIUERCS K HeMy 3allOMHHAIOWEe YCTPOHCTBO

5. Read Text A attentively. Make up a list of key words and word
;:ombinations. Translate the 7th, 8th and 9th paragraphs in written
orm.

6. Compose your own sentences using the key words from Text A.

7. Complete the following sentences choosing one of the given words
and word combinations.

1. Interactive graphics is an important component of
(a computer, CAD/CAM systems). 2. The user constructs a
wire-frame image or model specifying points and lines on
(an electronic tablet, resolution, the CRT screen). 3. The
operator uses the screen in much the same manner as (a key-
board, a drawing board, a mathematical model). 4. The
computer system constructs the lines based on specified points
and commands from (a plotter, a menu, a table). 5. Dedi-
cated computers called workstations contain many features
to produce (calculations, flexibility, graphic images). 6. The
computer translates images on the screen into a mathemat-
ical model and stores it in (display, memory, wire-frames).

8. State to what passages the following titles may suit:

1. Constructing wire-frame models. 2. Increasing design
and drafting productivity. 3. Types of graphic. terminals.

9. Speak on the basic principle of the CRT screen.

10. Check up yourself how much you have memorized from Text A:

a) Say what the operator creates on the CRT screen.
b) Recall how workstations are sometimes called. c) Say
when the user instructs the computer to drive a plotter for
hardware output of the drawing. d) Name the three types
of graphic terminals. e) Say what viewable resolution indi-
cates. f) Recall by what the screen resolution is defined.

11. Write an abstract in Russian (see p. 126) using the key words
from Text A. , :

12. Look through Text B. List its main points.
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TEXT B. DATA ENTRY DEVICES

The keyboard is a primary data entry devices with buttons
that resemble those on a typewriter used to enter commands
and data by typing out words and numbers. Many keyboards
have features that aid in entering data for interactive graphics
tasks, but more often so-called graphic-input devices are
used instead.

Graphic-input devices allow operators to enter data in
an easy-to-interpret graphic form, primarily to specify lines
and points. This task is usually accomplished by controlling
the position of a set of cursor cross-hairs on the screen. Some
devices are touched onto the screen for more direct inter-
action. Graphic-input devices are also used to select items
from a menu.

There are several types of graphic-input devices. Some
CAD/CAM systems use only one device, while other systems
use two or three different types. The major types of graphic-
input devices are: lightpens, joysticks, trackballs, mice,
digitizers, and voice data entry devices. In addition, auto-
mated drawing entry devices permit input of an entire doc-
ument without manual intervention. Let us consider some
of them. ‘

Lightpens. Lightpens are shaped like a pen with a wire
connected to it to interact directly with the CRT display.
These devices can be used for positioning a cursor as well
as for pointing to and selecting from menus displayed on
the screen.

Lightpens consist of a stylus containing a photocell. The
stylus produces an electronic signal when it is placed on
the screen and detects light. This signal is sent to the com-
puter, which determines the screen location being illumi-
nated at the time the signal is generated.

Touchscreens. Touchscreens are even more direct devices
than lightpens. They are used by simply touching the CRT
display with one’s finger or other pointing device.

Joysticks. Joysticks are potentiometric devices that con-
tain sets of variable resistors which feed signals that indicate
device position to the computer. These devices rely on the
operator’s sense of touch and hand-eye coordination?! to
control the position of cross-hairs on the screen.

Joysticks are normally set so that side-to-side movement
produces change in the x coordinate and front-to-back move-
ment produces change in the y coordinate. Many users
prefer joysticks because they allow rapid cursor movement
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for relatively small device displacements, enabling graphic
operations to be performed quickly.

Mice. Mice are small handheld puck-like devices? with
attached wire that can be moved around by an operator
on any flat surface to provide graphic input. An important
advantage to using mice is their ability to position rapidly
the cursor on the screen.

Two possible disadvantages are often mentioned when
evaluating mice for CAD/CAM systems. One is that slippage
of the contacting surfaces, or momentarily lifting the device,
may result in tracking errors. Another potential problem is
that mice usually require about one square foot of clear
desk space, ? which is sometimes at a premium * in CAD/,CAM
systems. '

Voice Data Entry. Voice data entry devices are used
primarily to increase operator productivity in selecting menu
items. Their most important feature is that voice data entry
gives the system operator more mobility due to unrestricted
hand and eye use.® Key to effectiveness of voice data entry
devices in CAD/CAM systems is their ability to allow users
to enter accurately data and commands in a natural stream
of spoken words, numbers, and phrases without the artifi-
cial pauses between words and phrases required in using
some devices.

2) LIGHTPEN

b) TOUCHSCREEN

¢} JOYSTICK d)MOUSE

Fig. 1

Digitizers. Digitizers consist of three basic elements:
a pen or cursor, a tablet, and a software package. Digit-
izers can be used in CAD/CAM systems to copy existing
drawings and send the data directly to the computer for
storage. But more frequently, digitizers are used actually
to help create a drawing, using an interactive software
package to enter a new sketch or drawing, which can then
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be redrawn and edited as the display appears on the CRT
screer.

Digitizer tablets range in size from just a few square
inches® to tablets of the size of a drawing board, about
50 % 60 inches. The drawing-board-size tablets allow tracing
of existing engineering drawings or entering free-hand sketch-
es.? However, smaller tablets permit the user to interact
quickly with the screen. Nearly all mentioned devices are
illustrated in Figure 1 (a, b, ¢, d, e).

NOTES

1. These devices rely on the operator’s sense of touch and hand-
eye coordination—21u ycTpolicTBa pearHPYIOT Ha OCA3aTeNbHYIO U 3PH-
" TeJIbHYIO KOOPJAHHAUMIO ONepaTopa

2. puck-like devices— ycTpoilcTBa, HaNOMUHAIOWIHE XOKKeAHYIO a6y

3. about one square foot of clear desk space—o0k0a0 0onHOrO KBaji-
patHoro ¢yra cBoGOJHOTO MPOCTPAHCTBA CTOJIA

4, at a premium—30. nedUIHUTHHIA

5. due to unrestricted hand and eye use-—3a cuer HeOrpaHHYEHHOTO
OCSI3aTEJIbHOI'O H 3PHTEJILHOTO HCNOJb30BaHUS

6. from just a few square inches—Bcero OT HECKOJBKHX KBajpar-
HBIX Ji0HMOB

7. free-hand sketches —uaGpockH (3CKH3HI), CAeJaHHBIE OT PYKH

13. Read Text B atientively, looking at the words given below.
Try to memorize them:

to resemble [r1'zembl]—ranomunarh; button | 'batn] kHonka;
instead (of) [imn’sted]—BMmecro; a set of —psan; HeCKOJIBKO;
cross-hairs ['krosheaz]—onm. gpecr nuredt; to touch [tatfj—
npuxacatbesi; item ['artom]—nyskT; lightpen ['laitpen]—cae-
toBoe nepo; joystick [’dzorstik]—KoopauHaTHBIA yKaszaresb;
trackball [treekba:1]—imapoBoii ykasatenp; mouse [maus]
(pl. mice)— «mpitby (YCTPOHCTBO AJA OTPAGOTKH MOJIOXKEHHUA
ykasarensi Ha skpane mucnies); digitizer ['didgitaizo]— uug-
poBateJib; Voice [vois]—roJioc; entry [‘entr1]— sxopn; to permit
[pa’mit] —no3BossTh; paspemarb; entire {in’taie]— Bech, noa-
Hblii; to shape [feip]—odopmisith, npHRaBatk dopmy; stylus
[/stailos]— nepo npubopa; photocell [ foutssel] — porossement;
touchscreen ['tatfskri:n]— cencopueni akpan; to feed [fi:d]—
nojasartb, nNuTath; change [tfeindz)— uamenenne; movement
['mu:vment]— neuxenue; to allow [d'lau]—mno3ponsit; dis-
placement [dis’plersmant] —cmemenne; to enable [1'neibl] —
ZIaBaTh BO3MOXHOCTb; to attach [o’tetf]— mpucoenunsary; wire
fwaio] —npoBoj, npososioka; surface [’sd:fis]—nmoBepXHOCTB;
slippage [’slipids]— npockanb3biBaniue; error [’ers]— ownOKa;
ability [o’bihiti]—cnoco6HocTb; tablet ['taeblit] —nnanmer,
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«cKoJ/Ka»; fo create [kri'ert]—cosgasarh; size [saiz] — pa3mep;
tracing ['treisip]—konuposanue; nearly ['nmli]—nours -

14. Check up yourself what words given above you have memo-
rized. Find the English equivalents to the following Russian words:

a) 1. ownGka; 2. «cKoJIKa»; 3. MOBEPXHOCT; 4. npHcoemH-
HATb; 5. npoBox; 6. cmoco6HOCTb; 7. CO3AABATh; 8. MOXOLUTDH
Ha; 9. nyukr; 10. xoopauHaTHENM ykasatenb; 11. npupasaTb
¢opmy; 12. mosBossaTh; 13. Bech; 14. nojasath; 15. gBuxe-
uue; 16. Bxox; 17. usmenenne; 18. cmemenue; 19. nepo rpa-
dbuueckoro npubopa; 20. (orosnemedT

b) 1. to create; 2. item; 3. movement; 4. joystick;
5. entire; 6. ability; 7. tablet; 8. error; 9. wire; 10. to feed;
11. to shape; 12. entry; 13. stylus; 14. photocell; 15. to
resemble; 16. displacement; 17. to allow (to permit); 18. to
attach; 19. change; 20. surface

15. Make up a list of the key words from Text B.
16. Using the key words give the principal ideas of Text B.

17. Compare a lightpen and a joystick. Begin with the following
words: :

“Both a lightpen and a joystick are data entry deviees
used in interactive graphics. But the lightpen is shaped
like ... . As for the joystick, it is a potentiometer device

”

18. Speak on the digitizer and the tablet.
19. Divide Text B into paragraphs and logical parts.

20. Read Text C attentively. Translate the fifth paragraph in
writing. -

TEXT C. CAD SOFTWARE

1. The key to flexibility of a computer-aided design
system is the software available for the system. Software
for a CAD system falls into one of four categories: opera-
tional software, graphics software, application software, and
user software (Fig. 2). A user is any person who uses a
CAD system to perform its tasks. Users may be engineers,
designers, drafters, system operators, and students.

2. Operational software makes possible the general op-
eration of a CAD system. This includes such tasks as memory
allocation, scheduling of the processing unit, driving of
input/output - devices, arranging of priorities of operations,
and interrupting (npepniBanue) of operations.
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3. Graphics software is designed especially to allow the
computer to deal with graphic data. This includes the abil-
ity to enter, manipulate, edit, revise (mepecmarpusars), cor-
rect, and store two- and three-dimensional data' such as
points, lines, planes (mnockocts), arcs, and circles (cKkpyx-
HOCTD).

Operational . Graphics
Software ) Software
CAD \

System
Software
Components

Application » . { User
Software ' Software

Fig. 2

4. Application software provides for the performance of
design tasks within specific (kouxpernnift) design fields, such
as architectural, civil, electronics, mechanical, piping, etc.
It also allows for specific tasks within each of these design
fields, such as drawing engineering, layout (kommnoxoBxa),
erection (mourtax), or shop drawings.?

5. User software is that which is developed (paspadarni-
Batb) by the CAD system user. at the workplace for appli-
cations that are specific to the user. User software is task-
oriented and frequently consists of such things as special-
purpose CAD templates (wa6non) known as menus, or spe-
cial styles lettering fonts.? A menu is the electronic equi-
valent of a template. It resembles a large rectangular (nps-
moyroabusiit) card which contains symbols or geometric shapes
that are frequently used in a given drafting setting.* By
using the menu in conjunction with® a digitizing implement
(npu6op) such as an electronic pen or a cursor, the user is
able to enter frequently used symbols or geometric shapes
by simply pressing a button.

NOTES

1. two- and three-dimensiona! data=2D and 3D data— aByx- u
TPeXMepHBIe JaHHbLIE

2. shop drawing — paGounét yeprex

3. special styles lettering fonts— GykBenuble wpupTEl 0COOLIX cop-
TOB (cTHJelT)

4. in a given drafting setting—B JanHOH uepTeKHOH yCTaHOBKe

5. in conjunction with—Bwmecte ¢
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21. Read the following statements and say which of the four CAD
system software each statement suits (operational, graphics, applica-
tions, user): )

a) provides for very specific tasks which are intrinsie
(npucywpuit) to a given drafting setting; b) provides for mem-
ory allocation in the processing unit; ¢) allows the CAD
system to handle graphic data; d) provides for the driving
of input/output devices within the system; e) allows the CAD
system to perform tasks in the area of mechanical drafting.

22, State which sentence expresses the main idea of Text C.
23. Compare the operational software and the user software.

24, Render Text C in your own words.

UNIT 4

Text A. Interactive Graphics Hardware (continued).
Engineering Workstations. Text B. Hardcopy Output. Text C.

EXERCISES

1. Recognize the following international words:

contrast, act, form, special, front, documentation, popu-
lar, elfective, to activate, complex, copy, thermal, presen-
tation, particular, type, to select, criteria, intensity, pigment,
electrode, electrostatic, tone, dielectric, problem, production,
stationary, professional, intervention, personal, archive,
electromechanical, film, electrophotographic, compact, cable,
video, buffer

2. Practise the reading of the following words:

power ['paus] MOmHOCTL, 3HEprHs;
cTenenb

appropriate [o'proupriut] cooter-
CTBYIOWHH, MOAXOAAIIHI

network ['netwak] cern

primary ['praimoari] nepsHuublil,
HCXOJHbIH :

approach [o'proutf] noaxos, npu-
GamKeHHe

rival [‘rarvel] n, v xoukypenr;
KOHKYpPHPOBaTh

setup [’setAp] v ycranapamsathes,
TIOMEINAThCs

run [ran] v npoOrouATHL (Mporpammy);
paboTark, BLIIOJHATE

34

supply [sa’plai] v cnabxkars, ofec-
NeYuBaTh

apply . [o'pla1] v npumensats; npn-
JIaraTh, NPHKJIAALBATL

relate (to) fri’leit] v cBA3MBaTECY ¢;
OTHOCHTBCSL K :

driver [’drarve] apaiisep, nmpusog,
BO30YAHTENL

draw [dr2] o (drew, drawn) uep-
THTb, PHCOBAaThH

offer ['ofd] v npeanararts

support [sa’pat] v nopuepxusats,
ofecneunBartb



3. Memorize the foilowing word combinations:

computing power BBIYHMCJIUTENbHAS MOLIHOCTH

low-end workstation aBromaTH3upoBaHHOe pafouee MecCTO
(APM) Husmero kJjacca

high-end workstation APM Briciero kJacca

high-resolution graphic display rpajuueckufi pucnieit ¢ Bbl-
COKOM pasperiaiotiefi clocoBHOCTHIO

a main memory onepaTHBHOe 3anomuHaouiee ycrpoiicrso (O3Y)

a computer network cerb BLIYHCJ/IMTE/bHBIX MAUIMH

basic components ocHoBHbIE JeTajn (KOMMOHEHTHI)

a primary processor nepBHYHBIA {MCXOJIHBIHA) TpoLeccop

basic approaches oCHOBHBIE MOAXOJBI

stand-alone processors aBTOHOMHBIE IIPOLECCOPBI

a particular user ocoGbifi (4acTHbIH, MHAUBHAYAJbHBI) NOJb-
30BaTeNb

a host computer riaBHas BHIYMCAHTENbHAA MAIIHHA

a substantial amount 3HauuTeNbHOE KOJHUYECTBO

custom processors [pPOLECCOPHI, M3TOTOBJIEHHBIE MO TEXHHUYE-
CKHM YCJIOBHSIM 3aKa3uHKa -

4. Look through Text A. List the main ideas of it.

TEXT A. INTERACTIVE GRAPHICS HARDWARE
{CONTINUED)

Engineering Workstations

Engineering workstations are display terminals combined
with computing power, most often in the form of 32-bit
microprocessors. Workstations are typically divided into two
broad categories: low and high end. Low-end workstations
generally consist of personal computers, often incorporating
a hard disk. Appropriate software is then added, along with
special hardware. High-end engineering workstations contain
more powerful processors than personal computers. Hardware
in these systems generally consists of a high-resolution graphic
display (512%x 512 pixels of more), a processor capable of
0.5 to 2.0 million instructions per second, I Mbyte or more
of main memory, mass storage? of 50 Mbytes; and the ability
to operate in a computer network with other workstations
or host computers.

Workstations consist of three basic components: a primary
processor and associated memory, a graphics display system,
and software. These elements are assembled in various manners,
however. With low-end workstations standard personal com-
puters as a base are used, often adding standard options
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and proprietary software to the system as a turnkey work-
station. In high-end systems, there are two basic approaches.
First, standard workstations that rival minicomputers in
processing power and memory are used as a base, with
software being added to make the system an engineering
workstation. Second, some computing plants build proprietary
workstations on which to run their software. (See a typical
workstation in Fig. 3.)

JOYSTICK, LIGHTPEN GRAPHIC DISPLAY
TOUCHSCREEN , .

DIGITIZER
TABLET

w]--lnﬂ OUTPUT
| ]:”],' VOICE SYNTHESIZER

ALPHANUMERICAL

KLEYBOARD DISPLAY

Fig. 3

Workstations can be used in a variety of ways. First,
they can act as dedicated, stand-alone processors for certain
design or analysis tasks. They can be dedicated to a different
task or for a particular user. Another large use of worksta-
tions is as front-ends? to larger host computers. Problems
can be setup with the workstations, and up-loaded to the
host for processing.

Processors for workstations are typically either 16-bit,
as used in personal computers, or 32-bit, as used in high-end
workstations. Personal computers, with their standard 16-bit
processors, have an advantage of being able to run a sub-
stantial amount of software such as programs for word pro-
cessing. In contrast, 32-bit workstations can provide processing
power close to that of minicomputers. And some workstations
manufacturers offer packages for other tasks such as word
processing and documentation. :

High-end workstations are generally based on 32-bit
microprocessors, and take one of three forms: those found
in newer personal computers, custom processors, and popular
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microprocessors huilt-in architecture. High-end workstations
are generally supplied with large, high-resolution displays
of around 1,000x% 1,000 pixels. Main memory consists of at
least* 1 Mbyte, and sometimes more. Network interfacing
is built into the system. And all features can be found in
a family. of processors so that the appropriate processing
power can be applied to a given task.

Workstations typically place an emphasis on graphics
display and manipulation® since this is an effective method
of off-loading the host. The features of a display system are
directly related to the processing power of a so-called display
driver and not to the characteristics of the terminal screen
itself. Functions such as colour fills, ® line and arc generation,
and rotating are controlled by the display processor and
associated hardware. For example, to draw a line between
two points on a raster system the -display processor must
calculate which pixels fall along that line and activate them.

Graphics calculations for a raster display may require
large processing power. For example, 1 Mbyte of memory
is required to support a screen with a resolution of 1,000 %
% 1,000 picture elements (pixels). A manipulation can be
as simple as changing the colour of one line or as complex
as rotating the entire image. Colour adds to the amount of
information stored in memory.

NOTES

. along with—Bmecte ¢
. mass storage-—wmaccoBoe 3anomunaiwomee ycrpofictso (3¥)
. front- ends——caﬂaylomne (KOMIILIOTEPET)
. at least—mo xpaiineit mepe
place an emphasis on graphics display and manipulation — npu-
JawoTr ocoGoe sHaueHHe rpaduyeckoMy AUCIVIEI0 M YUPAaBJEHHIO onepalH MK
6. colour fills— ngeropwie nanodneHHs

S O N —

5. Find the Russian equivalents to the following Enghsh word
combinations: .

a) 1. in the form of 32-bit microprocessors; 2. in various
manners; 3. as a base; 4. proprietary software; 5. a low-end
workstation; 6. a turnkey workstation; 7. processing power;
8. computmg power; 9. an engineering workstation; 10. front-
end and large computers; 11. so-called; 12. host computers,
13. the basic approach; 14. a stand- alone processor; 15. an
uploaded host computer; 16. dedicated processors; 17. custom
processors; 18. an effective method of off-loading; 19. an entire
if{netlge; 20. line and arc generation; 21, the proprietary work-
stations
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b) 1. neHtpasbHble KOMNBIOTEpPH; 2. NPOU3BOAUTEILHOCTD;
3. pasiMuHBIMH crnocoGaMy; 4. aBTOHOMHBIH npolueccop; 5. a¢-
GbexTHBHBIA MeToJ pasrpyskd; 6. mNoJMHOe H306paxKeHHue;
7. B KayecTBe 06aspl; 8. TroToBoe K HcHOJb30BaHuio APM;
9. BhuMca¥TenbHas MouiHocTb; 10. cBsidyroue u GoJbluve
Komnbiotepel; 11. Tax HasbiBaeMmblf; 12. OCHOBHOH MNOAXOX;
13. cneuwanusupoBaHHbBe Hpoueccopbl; 14. 3arpyxenHbii
UEHTpasbHbIA KoMilbioTep; 15. dopMHpoBaHHe MHHHH M AYT;
16. B Buze 32-paspsAnHbIX MHKponpoueccopos; 17. sanaren-
TOBaHHOE NnporpammHoe obecneuenne; 18. APM nusiuero knacca;
19. nmxenepHoe (rexnuueckoe) APM; 20. sanartentoBaHHble
APM; 21. cpenanHble Ha 3aka3 MpPOLECCOPHI

6. Memorize the following words and word combinations:

such as—rako#t kak; as simple/complex as—rtakoit npo-
CTOH/CJIOXKHBIA Kak; since—Tak Kak, ¢, ¢ Tex nop; directly —
HeTocpeJCcTBeHHo; so-called—Tak HasbiBaembril; generally —
rnaBHeIM obpasom; at least—no kpaiineil mepe; sometimes —
HHOrja; more— GoJiblue; most of —6GosbmuHeTBO U3; along —
BIOJIb, T0; along with—BMmecte c; then—satem; than —uewm;
thus—rakum obpasoM; however—oanako; hence—caenopa-
TeJbHO; only—ToabKo; the only—enurcTBeRHbIl; very -—
oueHb; the very-—camslii; moreover —6Gosee Toro; in addi-
tion—xkpome; typically —tunuuno; according to— cormacuo;
due to—~G6aaroaaps; in conjunction with—s coorsercrsuu c;
in contrast—muaoGopor; on the contrary — naoGopor; usually —
o0b1uHO; nevertheless—tem He MeHee; also—Takxe; always—
Bceraa; although—xora; against—nporus; again—cHosa,
onsth; almost— nouty '

7. Translate the following definitions and memorize the terms which
they describe:

Graphics is picture creation and processing. People can
design and create picture images in a computer system with
graphics software and input devices, like digitizer tablets
and lightpens. Real pictures can be “photographed” into the
computer system by being scanned by a digital camera.

Cursor is the screen pointer. The cursor is the square or
special symbol on a video screen that indicates which char-
acter on the screen is being referenced.

Screen is the display portion of a video terminal. The
screen is the CRT, or display portion of a video terminal.

CRT (Cathode-Ray Tube) is the technical term for the
vacuum tube used in a TV or video terminal screen.

Digitizer tablet is the graphics input device. It is a flat
tablet which serves as a drawing surface for graphics input.
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Digitizer tablets can be used for sketching new images, tracing
old images, selecting from menus or simply for moving the
cursor around on the screen. ,

Interactive means conversing: with the computer. An
interactive system is an on-line conversational system.

Joystick is a video terminal input device, which serves
as a lever (pewuar) that directs the movement of the cursor
on the video screen. It allows the user to position the cursor
anywhere on the screen more rapidly than with the standard
way on the keyboard by pressing the keys.

Lightpen is a video terminal input device. A lightpen
is a light-sensitive stylus connected by a wire to the video
terminal. The user brings the lightpen to the desired (syHbii)
point on the screen surface and presses a button causing
(sacranato) the lightpen to identify the location of the light
on the screen. Lightpens are used to select options from
a menu displayed on the screen.

Resolution is image quality. High-resolution refers to a
large number of dots (touxa) in a picture image. Low-reso-
lution refers to a small number of dots in a picture image.

Menu is a list of available (umetomuiica) options in an
interactive program. Menus display all options used by a
user at the terminal. Sometimes, a menu will display the

commands that should be entered.

" Pixel is a picture element. A pixel is the smallest part
of a video screen. A computer video screen is broken up
into thousands of tiny (xpoweunsii) dots. A pixel is one or
more dots which are treated (paccmarpuBaTh) as a umnit.

Printer is a device that converts computer output into
printed images. The major categories of printers are: serial
printers, line printers, page printers which are also called
laser printers, and electronic printers, graphics printers and
colour graphics printers. .

Hardcopy is something printed on paper. It isa contrast
with softcopy which is in audio (3BykoBo#) or video form.

Plotter is a graphics output device. Plotters are devices
that draw lines with ink pens. Plotters require that the pic-.
ture image is coded in vector graphics format (point-to-point).
They are flatbed (nnanmerssi) and drum (6apabanuniit) plot-
ters. The former ones draw by moving the pen in both
horizontal and vertical axes (ocb). The latter ones draw by
moving the pen along one axis and the paper along the other.

8. Compose your own sentences with the terms given above and
write down them into your exercise-book, .
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9. Read Text A attentively. Divide it into logical parts. Write
cut the key words and the topic sentences from each paragraph.

10. Using the topic sentences from Text A, compose a plan (5-6 items)
and recall the text according to your plan.

11. Check up yourself how nuch you have memorized from Text A.

a) Complete the following sentences:

I. Workstations are display terminals combined with
computing (machine, power, numbers). 2. Low-end work-
stations generally consist of personal computers, often incor-
porating a hard (disk, ware, copy). 3. Workstations are
dedicated to a difierent task or for a particular (computer,
user, equipment). 4. Graphics calculations for a raster display
may require large processing (device, capability, power).
5. High-end workstations are supplied with large high-reso-
lution displays of around 1,000 1,000 (numbers, pixels,
points). 6. In engineering workstations personal computers
are used with their standard 16-bit (memory, input, processors).

b) Say which two classes the workstations consist of.
¢) Name in which ways workstations can be used. d) Recall
which processors are used for workstations. e) Say what
difference is between 16-bit and 32-bit microprocessors.
f) Recall words and word combinations used for describing
low-end and high-end workstations.

12. Write an abstract of Text A in Russian (see p. 126).
13. Look through Text B. List its main points.

TEXT B. HARDCOPY OUTPUT

A CAD/CAM system is not complete unless it can make
hardcopies® of designs or analyses created on the terminal.
Equipment for producing such copies includes pen plotters,
photocopiers, ® and graphics prinfers. Determining the best
output device for a particular CAD/CAM application is a
three-step process: (1) specifying how hardcopies will be
used, (2) identifying quality and cost criteria, and (3) select-
ing equipment most suited for the application.

(1) Hardcopies are used for a variety of purposes. Design
iterations can be reduced by making hardcopies at crucial
(pewaiomuil) stages and distributing (pacnpenensite) them
to the personnel for review. Hardcopy production equipment
also permits drawings and documents to be made for archiving
purposes.

(2) Another criteria is copy quality in terms of clarity
and precision. ¥ Although resolution is ofien given in dofs
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per inch or addressable points per inch, ¢ the number of lines
is important consideration in determining copy quality.
Resolution of the hardcopy. device must be important as it
is in the display terminal.

(3) The first step in selecting an output system is to
develop application. requirements in terms of specific (xou-
KpeTHblii) copy characteristics and production capabilities.
The first of these is visual effect, primarily with regards
to whether a hardcopy is black-and-white or colour. ¢ Black-
and-white is usually satisfactory for reproducing data, text,
and line drawings. Colours can help emphasize areas of figures
in data tables, highlight changes® on production drawings,
and differentiate between components in system layouts.
Moreover, colour is almost a requirement in complex or
3D designs. ?

Belts

Pen Carrier

Plotters. Two basic types of electromechanical pen plotters
are used in CAD/CAM systems. In flatbed plotters, servo-
controlled pens or styli are moved in two axis over flat,
stationary sheets of paper. In drum or roll plotters, pens,
styli, or ink jets remain stationary or move along one axis
while the paper moves in another axis on a revolving drum.

Pen plotters are used to produce colour, professional draw-
ings. They will produce large size hardcopies and have high
line quality. Pen plotters can also work with almost any
media, including paper, mylar (vunap — HCKYCCTBEHHAd
naenka), and film. They are best suited for applications
requiring high-line resolution. (See Fig. 4.)

Photocopiers. Copiers typically use the so-called electro-
photographic method, in which a beam of light projects an
image from a CRT onto light-sensitive (CBETOUYBCTBHTE/IBHEIE)
paper. These units are most appropriate for applications that
require high-speed, high-resolution copier. Copiers are com-
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pact, inexpensive, and easy to operate. CRT copiers are
most often used in preliminary (npeasapurensubifi) work or
for reference. Also in this class are video copiers, units that
can copy an image appearing on a CAD/CAM terminal.
Basically, a cable is run from the video output of a terminal
to the copier. Pressing the button produces a copy of the
images on the screen, commands and all. Some units have
buffers so the terminal can be used during copying.

NOTES

1. unless it can make hardcopies—ecnu ona we MomeT H3TOTaBJH-
BaTh INeyaTHble KONMHH

2. photlocopier — doToKONHPOBaAILHOE YCTPOHCTBO

3. in terms of clarity and precision—c Touku 3penuss 4HCTOTH
H TOYHOCTH

4. in dots per inch or addressable points per inch—s8 Toukax Ha
JOfM HJH B aJpecyeMblX TOYKaX Ha JOHM

5. primarily with regards to whether a hardcopy is black-and-white
or colour — riaBHbEIM 06pa30M OTHOCHTENLHO TOTO, SIBAAETCH JIU MeuaTHaAsd
KOMHUs 4epHO-6e/Iof HJIH ILBeTHOH

6. highlight changes— n3MeHeHHS B BLICBEUMBAHHH HHGOPMAIMH HA
9KpaHe

7. 3D design— TpexmepHOe MPOEKTHPOBaHHE

14. Read Text B attentively. Make up a list of key words. Divide
Text B into logical parts.

15. Find answers in Text B for the following questions;

1. When is a CAD/CAM system considered complete?
2. What equipment is used for producing hardcopies? 3. What
is it necessary to know for determining the best hardcopy
device for a particular CAD/CAM system application?

Write down the answers into your exercise-book.

16. Speak on the process of selecting a hardcopy device best suit-
ed for a CAD/CAM application. Begin with the words:

“In order to select a hardcopy device best suited for a
CAD/CAM application, it is quite necessary to develop ap-
plication requirements ....”

17. Write an abstract of Text B (see p. 126) in English.

18. Look through Text C. Guess the subject-matter of it.. Find the
topic sentences of Text C. Write them down into your exercise-book.

TEXT C

In the past, CAD for electronic design was limited to
automated drafting of printed circuit board (PCB) and integ-
rated circuit (IC) production masks. More recently, how-
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ever, CAD has been expanded to cover the entire range of
tasks required to design and manufacture PCBs and ICs.
These aids include analysis programs that help produce
systems with a higher performance (xapaktepucruxa) and
reduce errors that have to be fixed aiter a product is manu-
factured.

Electronic design performed with CAD is typically done
in a hierarchical process. This approach allows designers
first to specify overall logic functions in terms of so-called
behavioural models.* Software then helps generate archi-
tecture from these specifications. Such programs may also
produce a physical layout based on design rules? of the
selected 1C or PCB design technology. Users work with the
. program interactively fo synthesize logic functions and pro-
duce functional designs. With this process, several engineers
can work on different parts of the logic simultaneously
(onmoBpemenno) with coordination ensured by their high-level
relationship. 3 .

Workstations—graphics terminals combined with appre-
ciable computing power—are typically used for all types
of electronic design. Software residing (noctosnso HaXOAHTbCH)
on these systems can handle most tasks involved in elec-
tronic design, including design capture, ¢ analysis, and simu-
lation. Often, the workstations are connected in a local area
network to allow many users to share (pacnpenensits) expen-
sive peripherals such as plotters, printers, and large mass
memories. Engineers working on the same project can com-
municate among themselves, share information, and off-load
highly analytical tasks to mainframes.

PCB are getting smaller but must hold an increasing

number of complex ICs. Boards with a high density (nsor-
Hoctb) of components present two problems to designers.
First, tolerances (monyck) are so tight (xkectkuit) that even
dimensional variations of tapes used to manually construct
board artwork ® can lower manufacturing. The other problem
caused by small, densely populated boards is the time
required to manually layout circuits, which can be pro-
hibitive (sanpernmit) for multi-layer boards.® These boards
common to some computer systems are so complex that they
cannot be made by anything but computer-aided meth-
ods. : :
CAD for PCBs is generally divided into two different
areas: draiting and photoplotting, and full-board design with
automatic placement and routing? in addition to drafting
and photoplotting,
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NOTES

1. behavioural mode! - nosenenyeckas Mogenb

2. based on design rules — ocHOBaHHAA HA NPABUJAX NPOSKTHPOBAHMUS

3. with coordination ensured by their high-level relationship—u
NpH  3TOM KOOPAUHUPOBAHHE MeXKAy HHMH OyJeT o00ecneuHBaTbCi MX
B3aMMOOTHOIIGHHAMH Ha BbICOKOM YPOBHE

4. design capture—cGop HaHHBIX I OPOEKTHPOBAHUA

5. used to manually construct board artwork—ucnombsyemre uis
PYYHOrO HSrOTOBJIEHHSI OpHrHHasa (OTOWIAGAOHA IJIATH HHTErPAJbHOH
cXeMBbl

6. multi-layer boards— MHoroc/oinbe MIaTE

7. placement and routing — pasmeuienue: MoayJeli GOJIBIIMX HHTe-
rpajbHEIX CXEM H TPAacCHPOBKA (MEXKAY TOYKAMH CXEMbI)

19. Choese the title for Text C from those given below:

1. CAD systems. 2. Printed circuit boards. 3. Description
of workstations. 4. CAD for electronic design. 5. CAD system
software.

20. Read Text C again. Divide it into logic'al parts. ;
21. Say whether the following statements are true or false:

1. Nowadays, CAD systems cannot be used to design
PCBs and ICs. 2. CAD/CAM systems used in electronic
design reduce errors in manufactured products. 3. A hierar-
chical process is not used during manufaciuring PCBs and
ICs. 4. Software helps generate architecture from IC speci-
fications. 5. Users cannot work with the program interac-
tively to synthesize logic functions. 6. Several engineers can
work on different parts of the logic simultaneously. 7. Work-
stations are not used for electronic design.

22. Using the chosen title and topic sentences from Text C, write
a brief summary of it (sce p. 126).

SUMMARY AND REVIEW TO UNITS 3 AND 4

1. Graphics-based systems are now often evaluated on
the basis of how “friendly” these systems are to human
beings when operating them.

2. The user constructs images or models by specifying
points and lines on the CRT screen.

3. The model or image is a mathematical representation
of the diagram or picture in the computer database.

4. The CRT screen is used by the operator in much the
same manner as a drawing board.

5. Interactive graphics is used for speeding the desiga
process and helps manufacturing.
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6. The computer system choosing from a function menu
specifies points and commands, constructs the lines and
figures.

7. As interactive computer graphics increases design and
drafting productivity, users can perform outline tasks more
quickly and accurately compared with traditional methods.

8. Graphic terminals (raster-scan, vector-refresh, or stor-
age-tube) produce images of the CRT screen.

9. The CRT principle consists of deflecting a finely-
focused electron beam in a glass-enclosed tube onto a phos-
phor-coated screen, which then glows and produces a visible
trace.

10. Resolution, colour, animation, and brightness are the
characteristics of any CRT screen.

11. Resolution may be viewable or addressable. The dif-
ference between them consists in the fact that the first one
indicates the level of sharpness displayed on the CRT screen
and is limited by physical construction of the tube, while
the second one refers to the amount of memory allocated
for image description.

12. The number of horizontal and vertical pixels define
the screen resolution.

13. Workstations consist of the three basic components:
a primary processor and associated memory, a graphic dis-
play system, and software; they are divided into two cate-
gories (classes): low-end and high-end workstations.

14. Low-end workstation consists of a standard personal
computer as a base and proprietary software.

15. High-end workstation contains more powerful hard-
ware consisting of a high-resolution graphic display
(512x 512 pixels), a processor capable of performing up to
2.0 million instructions per second, 1 Mbyte of main memory,
mass storage up to 50 Mbytes, the ability to operate in a
computer network with other workstations or host comput-
ers.

16. Workstations can act as dedicated stand-alone pro-
cessors for certain design or analysis tasks or as front-ends
or large host computers.

17. Data entry devices may be of several types used as
graphic inputs in CAD/CAM systems. They are: keyboards
with buttons, lightpens, joysticks, trackballs, mice, digitizer
iablets, and voice data entry devices.

18. A CAD/CAM system is not complete if it cannot
make hardcopies, which can be produced by the following
equipment: graphic printers, pen plotters and photocopiers.
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All of them produce high-quality drawings and different
documentation.

19. The digitizer tablet is used for converting graphic
data into digital data so that the computer can accept and
process it.

20. The processor is the “brain” of the computer-aided
design system. It has a control unit and arithmetic/logic
unit like all CPUs, but it also has special design features
for handling the various types of graphic data associated
with design.

SELF-TEST

1. Indicate whether each of the following statements is
true or false:

a) The CRT workstation is the primary device in a CAD
- system. b) The processing unit is the “brain” of a CAD
system. ¢) A hardcopy output is used primarily as an input
device in a CAD system. d) The plotter converts digital
datla back into graphic form so that they can be used by human
beings. e) Workstations cannot act as dedicated stand-alone
processors for certain design or analysis tasks. f) Resolution,
animation, colour and brightness are the characteristics of
any CRT screen. g) Interactive graphics is not used for
speeding ‘the design process, on the contrary, the manual
drafting speeds it.

2. Define the term “resolution”. 3. Define the term
“menu”. 4. What are graphic input devices used for? 5. What
types of graphic entry devices do CAD/CAM systems use?
6. What components does interactive graphic hardware con-
sist of? 7. Name two classes of engineering workstations.
8. List the basic components that make up a complete work-
station. 9. Define the term “hardcopy”. 10. Explain how
the plotter actually plots a line in a CAD system. 11. What
is the purpose of the digitizer tablet? 12. How do operators
enter the data into a computer?

UNIT 5

Text A. Geometric Modelling in CAD/CAM. Text B.
Text C.

EXERCISES
1. Recognize the following international words:

geometry, geometric, structure, stress, location, to dif-
ferentiate, object, physical, interpretation, section, to gener-
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ate, parallel, perpendicular, tangent, critical, detail, tabulat-
ed, cylinder, sculptured, representation, contour, elementary,
cube, sphere, primitive, nature, natural, moment, block,
combination, family, axial, symmetry,  specific, classical,
characteristic, matrix, realistically, commercial, static, con-
stant, material, elastic, plastic, deformation, vibration, dy-
namic, experimental, harmonic, sinusoidal, structural, history

2. Practise the reading of the words given helow:

finite ['farnairt] xoneunmtii

wire-frame ['warsfreim] kapxachblii
(cxemeTHBbIH)

precise [pri’sais] TouHbIl

surface [’so:fis] noBepxHoCTB

discontinuity [’diskonti’njurti] ne-
0/JIHOPO AHOCTD

ambiguous [2m’bigjuas]
3HayHbIA

space [speis] npoCTPaHCTBO

comprise [kom'praiz] v BKJIOYaTh

straight [streit] npamoii

tangent ['tendzont] xacateabhas

curve {kawv] kpusas

circle [’sakl] oxpyxHOCTb

HEOJHO~

circumference [so'kamfarons] ok-

- PYKHOCTb

hyperbola [har’pa:bala} runepGona

spline [splam] cnaaiin

arbitrary ['abrtrori] mponsBo/bBBIf

boundary [’baundari] rpannua

envelope [‘enviloup] oruGaomas
(smHus)

sweep [swip] H30THYTHI

solid ['solid] TBephoe (oGbemMHOE)
TeJo

expose [1ks’pouz] v BHISIBJIATH

successive [sok’sesiv] mocaenoBa-
TeJIbHBIN

contour [’kontus] kontyp

3. Memorize the following word combinations:

finite-element analysis MeTon KOHeUHEIKX 3/1€MEHTOB

wire-frame models xapKacHue (CKeJeTHBE) MOAENH

surface discontinuities HeogHOpOAHOCTH TOBEPXHOCTH

straight lines mpsiMbie JHHHH

curved lines xpuBHE JHHHH

arbitrary points npoH3BOJIbHEIE TOUKH

surface menus MeHIO IOBepXHOCTEH

solid models mozenn TBepabix (OOBEMHBIX) TeJ

part geometry reomeTpHs aeranu

elementary shapes sjeMeHTapHBIE OUE€pTaHHS

two (three)-dimensional surfaces aByX (Tpex) MepHbIe NOBEPX-
HOCTH

4, Look through Text A. List its main points,

TEXT A. GEOMETRIC MODELLING IN CAD/CAM

The most important feature of CAD/CAM is the geomet-
ric model, representing part size and shape in the computer.
These models are the starting point for virtually (pakTnueckn)
every function in CAD/CAM. For example, the geomefric
model may be used to create a finite-element model of the
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structure for stress (nampsikenue) analysis, or it may serve
as input for automated drafting. In CAD/CAM, the geomet-
ric model can be used to create numerical control (NG)
tapes® for making parts on automated machine tools (cra-
HOK) or to produce process plans outlining steps required to
make the part.

Wire Frames. Wire-frame models are generally part
shapes with interconnected line elements. Wire frames rep-
resent the simplest models. Consequently, they expend rela-
tively little computer time and memory, and they provide
precise information about the location of surface discontinui-
ties of the part. Wire frames, however, contain no informa-
tion about the surface themselves nor do they differentiate
between the inside and outside of objects. Thus, wire frames
can be ambiguous in representing complex physical struc-
tures and often leave much interpretation to users.

Wire-frame models are created by specifying points and
lines in space. To create the model, the interactive terminal
screen is usually divided into sections showing various views
of the model. Some systems use only a single view with a
movable work place on which points and lines lie. .

The designer uses the CRT in much the same manner
as a drawing board to create top, bottom, side, isometric,
and other views of the model. Unlike mechanical drafting
systems, however, CAD systems provide many features to
speed - design. Essentially, the designer need not manually
draw each line in a wire frame. Rather, the CAD system
constructs the lines based on user-specified points and com-
mands ? chosen from an instruction menu. :

Most lines comprising a wire-frame model are straight.
To generate a line, the user may designate two end points
and give the computer a LINE command. Or a line may
be automatically produced parallel or perpendicular to another
line or tangent to a curve. Some CAD systems preduce
straight-line elements with up to 40 such techniques.

Similar automatic features can also produce curved lines.
Circles may be produced by specifying a point and a radius,

- three points on a circumference, or tangent points to two or
three other curves. And conics—complex curves such as
ellipses, hyperbolas, and parabolas—may be produced by
specifying appropriate points. Most CAD systems can also
generate splines—smooth, continuous curves fit through a
series of arbitrary points specified by the user.

Surface Models. Many ambiguities of wire-frame models
are overcome with surface models, which define the outside
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part geometries precisely and help produce NC machining
instructions where the definition of structure boundaries is
critical. However, surface models represent only an envelope
of part geometry, even though features such as automatic
hidden-line removal® make the model appear as a solid.

Surface models are created by connecting various types
of surface elements to user-specified lines. The entire model
may be comprised of different types of interconnected sur-
faces. With surface modelling, however, an entire structure
may provide more detail than necessary for many applica-
tions, so some models combine surfaces for detailed: faces,
with wire frames representing the rest of the part.

CAD systems provide extensive surface menus from
which to model. Typical surface menus include planes, ruled
surfaces, surfaces of revolution, along with (Bmecre c) sweep,
fillet (anneduarput), and sculptured surfaces.

Solid Modelling. Solid models are the highest level of
models, completely defining the external and internal geo-
metry of a part. This approach uses combinations of ele-
mentary cubes, spheres, and other so-called primitives to
create complex models. Although (xora) solid models may
appear to be similar to wire-frame or surface models with
hidden lines removed, solid models allow the solid nature
of an object to be represented in the computer. As a result,
computations of parameters such as weights (Bec) and mo-
ments (kpyrsimuii Moment) are possible. And cross-sections,
which are usually crosshatched (sawTpuxoBLiBath), can be
cut through the model to expose internal details with mini-
mal user interaction. "

INTERKRECTION

Solid models are constructed in two ways: with primi-
tives or with boundary definition. * Both of these methods
develop complex geometries from successive combinations
of simple geometric operations. o

In the primitive approach, elementary shapes such as
blocks and cylinders are combined in building-block fashion.
The user positions these primitives as required and then
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creates a new shape with the proper Boolean logic command
(union, difference, or intersection).® (Figure 5)

With boundary definition, two-dimensional surfaces are
swept through space to trace out volumes.® A linear sweep
translates the surface in a straight line to produce an ex-
truded (myrem BEzaBsHBaHHs) Volume, etc.

Most industrial parts, for ekample, consist of planar,
cylindricai, or other simple shapes and are readily (mpocro)
modeled with primitives. But components with complex
contours, such as automobile body, or turbine blades, or
shiphulls, which are 3D, are easily modeled by boundary
definition. In this case, arbitrary curves can be fit to a
mathematical function known as a cubic spline, or cubic"
(bicubic) basic spline (B-spline function).®

NOTES

1. to create numerical control (NC) tapes — anst co3nanusi nepgo-
JeRT YHCJOBOrO Nporpammioro ynpasJsenus (UITY)

9. based on user-specified points and commands—ocHoBannbie Ha
TOUKaX M KOMAHJaX, KOHKPETHO YKa3aHHBIX MOJb30BAaTENEM

3. hidden-line removal — yJaienHe CKpHITHIX JHHHHA

4, with primitives or with boundary definition—c nomompio Ga-
SHCHBIX 9JIEMEHTOB WJH C [OMOIUbI0 3aJaHHsl KOOPJHHAT IpaHHIl Tela

5. in building-block fashion—6s0unEM criocoGom

6. with the proper Boolean logic command (union, difference, or
intersection)— myTeM cooTBetcTBylOWER KoMauib Dyaesoft soruxn (o0Gb-
euHeHne, PA3HOCTh HJIU TepecedeHnie)

7. to trace out volumes— st BEUEPUHBAHHS OGBEMOB

8. or cubic (bicubic) basic spline (B-spline function)—un xyGu-
veckuil (6uxyGuueckuil) Gasucubifi cnuaiis (B-criaitHosas ¢byHxuns)

5. Find the Russian equivalents to the following English words
and word combinations:

a) 1. external and internal geometry; 2. surface models;
3. NC machining instructions; 4. arbitrary points; 5. complex
curves; 6. wire-frame models; 7. interconnected surfaces;
8. extensive surface menus; 9. the rest of the part; 10. solid
models; 11. virtually; 12. machine tools; 13. interconnected
line elements; 14. surface discontinuities; 15. ambiguity;
16. an isometric view; 17. similar; 18. several; 19. although;
20. even though; 21. along with; 22. a mathematical ap-
proach; 23. elementary cubes; 24. hidden lines; 25. cross-
sections; 26. to crosshatch; 27. to expose; 28. boundary
definition; 29. the Boolean logic command; 30. volume;
31. shiphulls; 32. complex contours; 33. a cubic basic
spline; 34. an envelope

b) 1. ToxapHble cTaukyd; 2. B AHCTBHTEJbHOCTH; 3. B3au-
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MOCBSI3AHHbIE TOBEPXHOCTH; 4. pacIIUPEHHBIE MEHIO MOBepX-
HocTefl; 5. BMecte c¢; 6. 3jemeHTapHbie KyOBI; 7. KOMaHJa
Byaesoii Joruku; 8. xyGuueckuit G6asucHbl cnsiaiin; 9. oru-
Garomasn kpusas; 10. ckpbithle JuHuH; 11. BHewHss W BHYT-
peHHsii reoMeTpus (zeranu); 12. koHTypHas HACTPO#Ka;
13. maTeMaTuueckuii noaxox; 14. ocraBliasics 4acTh [eTajd;
15. mawmuuBe KoMaHae Jus UITY; 16. nosepxHOCTHBIE
HeoaHopoAHocty; 17. mojean nosepXHocTed; 18. mpousBoJib-
Hple Toukd; 19. Mogenu TBepAbIX (reOMETPHUECKHX) Tel,;
90. B3aUMOCBSI3aHHBIE 3/AEMEHTHl JiHHHH; 21. nopoOHbI;
22. nonepeuHsie ceueHus; 23. COXKHbIE KOHTYpHI; 24. 00bewm;
25. 0CTaBASITb OTKPHITHIMH (IKCTMOHUPOBATH); 26. HECKOMBLKO;
27. naxe ecau; 28. HeonpejeseHHOCTh; 29. Kopnyca kopab-
aeft; 30. samTpuxosbiBaTh; 31. xoTs; 32. KapKacHble (CKeJer-
Hble) Moaenn; 33. H3oMeTpHUecKHit BHA (npoekuus); 34. ciox-
Hbie KPHBBHIE

6. Memorize the words the meanings of which are often mixed:

single —signal, some—same, then —than, also—always—
almost, principle— principal, quite—quiet, since—science
single oauH, eauHbii—a signal curuan
some HeKoTopHIH, Heckonbko— (the) same TOT e cambiit
then zarem, Toraa—than uem
also tTakxe-—always Bcerna—almost noutu
principle npunnun— principal raasnbid
quite [kwait] coBepuento, nosHOCTBIO —quiet ['kwart] Tu-

Xufl, GecHIyMHBIA
since [sins] Tak Kak, ¢, ¢ Tex mnop—science [’sarens] Hayka

7. Translate the following definitions and memorize the terms
which they describe:

Display is a device for visual mapping (oToGpaxeHue)
of output results for the operator or the user, which are
received from a computer. Such devices are desighed so that
they are able to provide time visual mapping of graphical
and/or alphanumeric (6ykBenHo-nudpopas) information.
Examples of displays are cathode-ray tubes (CRT) or light-
emitting diodes (LED) (cBerousnyyaromuii JUoz).

Model is mathematical representation of a device or
process. Models which can be manipulated by computers
are sets of equations which represent some condition or set
of ‘operations in the real world. Models are used for ana-
lysis and planning purposes.

Modelling is simulating a condition with the use of
a model. Modelling simulates an activity by performing
a set of equations on a set of data.
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Geometry is science of properties and relations of lines,
angles, surfaces and solids.

Process means to manipulate information. Processing is
any action taken on information in a computer. Processing
can mean: (1) any work done by the computer system,
or (2) just the work done internally on the information by
the computer.

8. Read Text A attentively. Divide it into logical parts.
9. List the key words and the topic sentences from Text A.

bel 10. Choose the suitable title for each logical part from those given
clow:

A. 1. Outlining steps. 2. The most important feature of
CAD/CAM. 3. Finite-element models. 4. Numerical control
tapes.

B. 1. Computer’s time and memory. 2. The simplest
models. 3. Surface discontinuities. 4. Representation of wire-
frame models.

C. 1. Ambiguities of wire-frame models. 2. The structure
boundaries definition. 3. Surface modelling. 4. An automatic
hidden-line removal.

D. 1. The highest model level —solid models. 2. Con-
structing solid models with primitives. 3. Simple shapes in
models. 4. Constructing solid models with boundary defi-
nition.

11. Check up yourself how much you have memorized from Text A.

a) Complete the following sentences:

1. The most important feature of CAD/CAM is (the start-
ing point, the part size and shape, the geometric model).
2. Wire frames represent (computer time, the simplest
model, precise information). 3. Wire-frames models are created
by speblfymg points and lines (in space, in sections, in
views). 4. Surface models are created (by modifying, by
simplifying, by connecting) various types of surface elements.
5. Components of different machines with complex (conditions,
descriptions, contours) are easily modeled by boundary (posi-
tion, definition, construction).

b} Say what two approaches are used in constructing
solid models. ¢) Compare wire-frame and solid models.
d) Name components with complex contours of some in-
dustrial parts. e) Recall which models solid models resemble.
f) Explain with your own words the notion (nonsrune) “hidden
lines removed”,
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12. Write an abstract of Text A in English (see p. 125).
13. Look through Text B. List its main points.

TEXT B

Surface models are of different types. The plane is the
most basic surface type. The system merely (mpocro) creates
a flat plane between two user-specified straight lines. The
tabulated cylinder is the projection of a free-form curve
into the third dimension. Basically, this is a curved plane
between two arbitrary parallel curves. ‘A ruled surface is
produced between two different edge curves. The effect is
a surface generated by moving a straight line through space
with the end-points resting on the edge curves. A surface
of revolution is created by revolving an arbitrary curve in
a circle about an axis. The sweep surface is an extension

RULED SURFACE
SURFACE OF REVOLUTION

TABULATED CYLINDER

PLANE SURFACE
FHLLET SURFACE

-~ .
47T FPLZFS
(IR
S

N

SCULPTURED SURFACE

Fig. 6

(varusenue) of the surface of revolution. Sweep surfaces,
however, sweep an arbitrary curve through another arbitrary
curve instead of a circle. The fillet surface is a cylindrical
surface connecting two other surfaces in a smooth transition.
This is a tedious (yromuresbumiii) operation that has been
done manually in industry for years. But CAD systems
quickly solve the problem of blending surfaces {(moBepxHocTh
cmemennst) with the precise mathematical continuity required
by many applications. Sculptured surfaces represent the most
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gerieral surface representation. A sculptured surface is a dif-
ferential surface created from two-families of curves. These
families are not restricted (orpannuusars) to being orthogo-
nal, nor are the curve types fixed. Curves need not even
be parallel. The two curve families intersect (mepecexats)
one another in criss-cross (kpect-Hakpect) fashion. Sculptured
surfaces are complex contours that cannot be described with
the usual lines and curves of conventional modelling. Typi-
cal structures containing such contours range from helicopter
blades and automobile bodies to camera cases and glass
bottles. (Fig. 6)

14. Read Text B attentively. Divide it into the paragraphs and
logical parts. Choose the title to Text B from those given below:

1. Sculptured surfaces. 2. Sweep and fillet surfaces.
3. Different surface model types. 4. Ruled surfaces.

15. Read Text B again and answer the question:

Why cannot sculptured surfaces be described with the
usual lines and curves of conventional modelling?

16. Speak on sculptured surfaces. Begin with the words:

“As sculptured surfaces represent the most general group
of surfaces, they are differential surfaces ... .

17. Look through Text C. Guess the subject-matter of the text to
be read. Write it down into your exercise-book. Give the title to
Text C.

TEXT C

1. Finite-element analysis (FEA) is a computer-based
technique for determining stresses and deflections! in a struc-
ture too complex for classical analysis. Essentially, the
method divides a structure into small elements with easily
defined stress and deflection characteristics. The finite-element
method is based on arrays (maccus) of large matrix equations
that can only be realistically solved by computer. Most
often, FEA is performed with business programs. In many
cases, these programs require that the user only knows how
to prepare a program input. :

2. The finite-element method -is appllcable in several
types of analyses. The most common is static analysis, which
solves deflections, strains (medopmauus), and stresses in a
structure under a constant set of applied loads. The material
is generally assumed to be linearly elastic, but special cases
such as plastic deformation, creep (moasyuects), large de-
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flections, and stress stiffening can be handled in some mo-
ments.

3. Natural frequency (uacrora) analysis calculates the
free vibration natural frequencies and associated mode shapes
of a structure.? This analysis predicts critical operating con-
ditions for machinery and is used in conjunction with ex-
perimental analysis.

4. Transient dynamic analysis® determines the time-re-
sponse history* of a structure subjected to a forced displace-
ment function.® The structure may behave linearly, or in
some cases, friction (rpemue), plasticity, large deflections, or
gaps (3asop) may produce nonlinear behaviour. Once the
time-response history is known, complete deflection and
stress information can be obtained for specific times. A sim-
ilar method is forced under harmonic response analysis,
which calculates the steady-state response of a structure to
a continuous set of sinusoidal loadings. Complex displace-
ments and phase angles are calculated. Deflections and
stresses may again be calculated at specific times.

5. Heat transfer analysis® can solve steady-state and
transient heat transfer problems. In most cases, thermal
output data are applied as input to a structural analysis
program to determine thermal deflections and stresses.

6. The first step in finite-element analysis is creation
of a model that breaks a structure into simple standardized
shapes or by a common. coordinate grid (cetka) system. The
coordinale points called nodes (yses) are locations in the
model where output data are taken.

NOTES

1. for determining stresses and deflections — qna onpenenenns Ha-
ApAKEeHHH H OTKJIOHEHHH ’

2. the free vibration natural frequencies and associated mode
shapes of a structure —co6cTBeHHBIE 9aCTOTHI NPH CBOGOZHOM BpalIEHUH
U CBSI3aHHblE ¢ HHMH Hau6oJiee BEPOSTHbIE OYEPTAHHS CTPYKTYPHI

3. transient dynamic analysis— guHaMuuecKuii aHa/IH3. NePEXORHBIX
MPOUECCoB ’

4. the time-response history—onucanue BpeMenHOH xapaKkTepHCTHKH

5. subjected to a forced displacement function— naxoxsmelicst nox
BO3JeiCTBHEM (DYHKIIUH CMEMEHAN

6, heat transfer analysis— ananns npouecca nepefaun TemnJa

18. Read Text C again. Find all international words in it, wrife
them down into your exercise-book.

19. Translate the second, third and sixth paragraphs in writing.
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UNIT 6

Text A. CAD Software. Text B. Database Management
System. Text C. Text D. Text E. Text F.

EXERCISES

1. Practise the reading of the following words:
reference [’refrons] . cnpasounmiit,  broaden ['bro:dn] v pacumpsts

STAJOHHBIH facilities [fo’silitiz] cpeactsa
tutorial [tju:'torrel] komeyabra-  support [s3'po:t] oGecrevenue, mox-
[MOHHBII JiepKKa
tailor ["terls] v paccunteiBath; noa-  procedure [pro’si:dze) npouerypa
rOHATH : decision [di’sizon] pewenue
jointly ['d3zomtli] coBmectno imply [im’plai] v osnauate
deliver [di’live] v mocraBasite, go-  authorize [’5:6araiz] v caHKLHOHH-
CTaBJAATE posarb
modifiable ['modifarebl] nogpawo-  request {ri’kwest] sanpoc
muice H3MEHEHHIO access [‘®kses] mocryn
available [3’'veilobl] xocTynubu maintain [men’tem] ¢ o6cnyxuBath
avoid [d'vord] v usGeratn environment [in’varerenment] (sul-
assignment [o'sainmoent] npeaua- YHC/IMTENIbHEIE) CPeACTBa, OKpY-
3HaueHue 2Kawouee o6opyoBane

immediately [1'mi:djstli]] nemen-
JIEHHO, Cpasy

2. Memorize the following word combinations:

general-purpose programs yHHBepcaJbHble (OGUECHCTEMHEIR)
TpOrpaMMBbt ,

special-purpose programs crenHatH3HPOBAHHBIE MPOrPaMMbI

refererice manuals crpaBouible PYKOBOACTRA

off-the-shelf software rorosoe nporpammuoe o6ecneuenue

stock programs samacHble (pe3epBHbie) NMPOrpamMMLI

base (kernel) software 6asoBoe nporpamvuoe ofecieyense (I10)

applied (special) software npugnauuoe IO

a mathematical support martemaruueckoe ofecneuenne

application packages nakers npukuiajueix nporpamm (II1IT)

storage media Hakonurenu

reference information cnparounas unHbopmanus

design decisions npoekTHhE pelleHuUs

database management system cucreMa ynpaBsenust Gasoi
nanneix (CYB/)

3. Look through Text A. List the main ideas of it,
TEXT A. CAD SOFTWARE

CAD software provided by manufacturers includes all
general-purpose programs and application programs needed
to operate the system. The application programs consist of
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- all operating, utility, and graphics programs. Several sets

of reference manuals and other tutorial material on software

- are also often supplied. Generally, software is tailored to
- user’s applications. .

A set of off-the-shelf software is selected jointly by th
user and manufacturer from a list of stock programs. This
software generally is delivered in object (working) form and

- not in source {modifiable) form, although some manufac-

" turers make both types available.

‘Special-purpose software is usually not provided by the

~ manufacturer. These programs tnay depend on a user’s

application, and most manufacturers avoid such programming
assignments. For example, special-purpose programs to create
families of parts are normally developed by users, after the
system is delivered. This type of software is not immediate-
ly essential but makes the system more convenient (yno6-
Hbift) to use or broadens capabilities.

CAD software is divided into general system software,
kernel software and applied (special) software. The first one
is used for organizing technical facility functioning, i. e. for
planning and computing process controlling, allocating re-
sources available. It is represented by operating systems of
computers, and is not used in CAD systems.

Kernel and applied (special) softwares are especially
created for CAD. The kernel software contains all pregrams
intended for correct functioning application programs. In the
applied software, a mathematical support for direct perform-
ing design procedures is realized. It is usually given in
the form of application packages, each of which provides
service to a certain stage of the design process.

CAD soitware also combines different data which are
necessary for performing an automated design. These may
be represented in the form of various documents on various
storage media, which contain reference information of ma-
terials, standard (tunoso#i) design decisions, component par-
ameters, current information about intermediate and final
design decisions, structure and dimensions of designed ob-
jects, etc.

The basic part of CAD software is a dala bank repre-
senting the set of facilities for centralized accumulating and
using the data. The data bank is simply electronic depos-
itory (xpanunnme) of data. The data bank consists of a da-
tabase and a database management system (DBMS).

Technically, a database is an electronic crganization of
data and information organized and maintained by a data-
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base management system. A database implies integration of
data across the entire environment that it serves. It also
implies central control of data for consistency (cornacoBaH-
nocts) and accuracy, with users having authorized access
to them.

The data/information stored in a database depends on
the functions of its organization. The database structure into
which the data are designed (hierarchical, network,! rela-
tional,? etc.) depends on the volume and frequency of the
daily transactions and management’s requirements® for in-
formation. Database design is often a compromise between
operational requirements %or efficient daily transaction pro-
cessing and management’s requirements for queries and
reports.*

Input
Languages

nteractive
Facility

Technology
Preparation
APP

{ Graphics
\'  APP -

DBMS

( e

Modelling |
APP

Fig. 7

The DBMS is the set of programming aids (cpeactso)
providing data banks functioning. By the DBMS data re-
cording is performed to data banks; fetching (sbisoB) them
according to users’ requests; data protection from errors and
from an unauthorized access is provided, etc. (See Fig. 7)

Programming languages used in CAD systems are the
same languages used in computing systems intended for
writing software. They are manufacturers’ aids. There are
a great deal of high-level programming languages, but nowa-
days it is the FORTRAN language which is the most usable
and widespread in CAD systems. FORTRAN is used for
numerical analysis object programs.® However, for the most
complex descriptions of logical character programs, such as
monitors and language processors,® either assembly language
or PL/1, PASCAL, ADA, and C languages are used. The
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latter four languages are considered to be the high-level
programmer(manufacturer)-oriented languages.

Design languages are languages intended for describing
information about designed objects and designed tasks. Most
of them are related to users’ aids of CAD/CAM systems.
Among them there are input (source), object (target), de-
bugging and correcting, control, intermediate, and internal
languages. All of them are divided into object description
languages and job description languages, which. in turn are
subdivided into circuit, graphics, modelling languages and
at last universal intermediate languages. (See Fig. 8)

CAD System Languages
lOutput l

Intermediate

l Internal I

Object Job
Description Description
‘ Circuit l LGraphics l LModellinﬂ
Fig. 8

There are also procedural and non-procedural languages
in CAD systems. The first ones are intended for description
of processes evolving during the course of time. The second
ones are intended for description of designed object struc-
tures. As a rule, for CAD users non-procedural languages
are. more convenient, as by them an initial diagram or
drawing is described, and a user needs enly keep the lan-
guage rules without worrying about modelling algorithm
development.?

Conversational (interactive or dialogue) modes (pexnm)
of the user/computer work are of great importance for CAD
systems. They are named interactive languages and serve
for an operative information exchange between man and
computer. These languages may be used in passive and active
modes. In the passive modes the dialogue initiative belongs
to a computer. In the active one the dialogue initiative may
be twofold—interruptions (npepsiBanne) possibilities are at
both a computer and a user. The active conversational lan-
guages are close to natural man languages, but with a lim-
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ited set of possible words and phrases. For the active
dialogue a substantially complex software is required than
for the passive one.

NOTES

1. network — ceteBoit

2. relational — poxcreenHbId )

3. of the daily transactions and management’s requirements— no-
BCEHEBHLIX TpaH3aKUuH (rpynnoBbiX onepanuit) u TpeoBaHHE K ynpas-
JIEHUIO

4. queries and reports —3anpocsl H CooGMIeHHS

5. for numerical analysis object programs—jias O6beKTHLIX MpPO-
rpaMM YHCJICHHOI'O aHAJIH3a _

6. monitors and language processors —MOHUTODHL! H S3LIKOBLIE MPO-
LECCopEI :

7. a user needs only keep the language rules without worrying
about modelling algorithm development-— nosbzoBarenio HYXHO JHLIL
co6/10xaTh $3bIKOBLIE IpaBHJAa, He GeclOKOACh O COCTABJEHHH aJIrOpUT-
MOB MO,Z[eJH/IpOBaHHH

4, Read Text A attentively. Divide it into logical parts.

5. Make up a list of the key words and the topic sentences. Write
them down into your exercise-book.

6. Choose the suitable title for each logical part from those given
below:

A. 1. Application programs. 2. Ge&neral-purpose prog-
rams. 3. Reference manuals. 4. Types ol software programs.

B. 1. A user’s application. 2. Programming assignments.
3. Special-purpose programs. 4. The more convenient system.

C. 1. General system software. 2. Software types. 3. Ker-
nel software. 4. Applied (special) software.

D. 1. Different data for an automated design. 2. An auto-
mated design. 3. Standard design decisions. 4. Reference
information.

E. 1. CAD facilities. 2. Electronic depository. 3. Cen-
tralized accumulation. 4. A data bank. :

F. 1. An electronic organization. 2. Integration of data.
3. A database design. 4. The daily transactions.

G. 1. Programming aids. 2. Database management sys-
tems. 3. Data recording. 4. Data protection.

H. 1. Programming languages in CAD systems.
2. FORTRAN. 3. PL/l. 4. The high-level manufacturer-
oriented languages.

1. 1. Aids of CAD/CAM systems. 2. Debugging and cor-
recting language. 3. Design languages in CAD/CAM systems.
4. An input language.
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J. 1. Description of drawings. 2. Initial diagrams. 3. CAD
user languages. 4. Procedural and non-procedural languages.

K. 1. The active and passive interactive languages.
2. An operative information exchange. 3. The dialogue ini-
tiative. 4. Interruption possibilities.

7. Write an abstract of Text A in Russian (see p. 126).

8. Look through Text B and say whether the subject-matter of it
is “A description of the DBMS”,

TEXT B. DATABASE MANAGEMENT SYSTEM (DBAS})

A database management system is software that organ-
izes and retrieves data in a database. A DBMS makes it
easier to access all varieties of data/information stored in a
computer. It allows users to request data the way they see
it rather than the way the computer sees it. The DBMS is
a software package which acts as an interface between the
user’s programs and the physical database. The DBMS al.
lows for the organization of non-redundant (Hesapesepsupo-
Bauubl) data in the database. It keeps track of all the data
and allows each user to have an individual view of the
data. The user’s application program asks the DBMS to se-
lect that user’s view and deliver it to the program (user).
Only the DBMS knows where and how to get it. The DBMS
acts as a buffer between the programs and the physical
structure of the database. Selection of a DBMS can be crit-
ical. Since much of the organization’s data will be placed
into the database, the processing time required to access the
database must be carefully (twatespHO) evaluated. A data
model is first developed which defines the data and their
logical relationships with other data. Then the transaction
activity that will be processed against this database is eval-
uated. The resulting selection is the DBMS that will man-
age (ynpasiatb). A portion of the DBMS resides in mem-
ory and is called upon (BbiseiBaTh) by the application
program each time data must be transferred to or from the
database. Main features of a DBMS are the following: data
independence. The application programs are not concerned
with the location of any data they use. Advanced DBMSs *
use data dictionaries and non-procedural languages, which
may mean that no changes are required in the programs
when a structural change to data is made. Security. The
DBMS can test for user authorization at the application
program level, subschema level, or field level, depending
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on the DBMS. On-line query.? An interactive query capa-
bility allows users access to their data using a query lan-
guage. Application development language.® A high-level
non-procedural language developed around the DBMS may
allow programmers and users to develop application prog-
rams faster than with conventional (rpazuumonnmiit) prog-
ramming languages.

NOTES

1. advanced DBMSs—CYB]l ¢ ynyuieHHHIMH CBOHCTBaMH

2. on-line query — HeaBTOHOMHbIH 3a1pOC (3aNPOC OT OCHOBHOTO 060~
PYAOBAHHSA BLIYHCAHTEBHOH CHCTEMH)

3. application development language — HenpoLUeAypPHBIH A3BIK BHICO-
KOTO YPOBHS, MO3BOJIAOWMH TPOrPaMMUCTY COCTABJATh IPHKJIAAHbIE NP0~
TPaMMBI

9. Read Text B attentively. Divide it into paragraphs.
10. List the main features of a DBMS in the following way:
“The main features of a DBMS are the following: (1) da-
ta independence, (2) ....”
Write them down into your exercise-book.

N

11. Analyse and translate the following sentences from Text B:

1. It allows users to request data the way they see it
rather than the way the computer sees it. 2. A portion of
the DBMS resides in memory and is called upon by the
application program each time data must be transferred to
or from the database.

Write down the translation of the sentences above into your exer=
cise-book.

12. Write a brief summary of Text B (see p. 126).

13. Analyse the text below and the translation given. Practise the
oral back translation. Give the title to the text.

TEXT C

In 1956, an artificial lan-
guage, FORTRAN, was cre-
ated as a hybrid of English
and mathematics and a prog-
ram was written to translate
statements in the FORTRAN
language into instructions
for a computer.
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TEKCT C

B 1956 r. nosBuJca HCKYycC-
creennnlii s3sik POPTPAH,
KOTOPHII MOXHO paccMaTpy-
BaTb KaK HEKOTOpbl THOPHA
AHIVIMACKOrO f3KHIKA M CHCTe-
Mbl MaTeMATHYeCKHX 0O603Ha-
yennii. Drua  pa3palotana
nporpaMma fepeBoja npejo-



Subsequently, similar prog-
rams have been made avail-
able for almost all comput-
ers.

The word FORTRAN is
contracted from FORmula
TRANSslator.

A dictionary definition of
the adjective FORTRAN
might be as follows:
FORTRAN. Of or pertaining
to:

1) any dialect of the Eng-
lish language; 2) a program
called a source program for
the solution of any problem
which is written in the FOR-
TRAN language; 3) a ma-
chine language program called
a compiler, the input to
which is a FORTRAN source
program and the output
of which is an equivalent
machine language; 4) a ma-
chine language program pro-
duced by the FORTRAN
compiler called an object
program; 5) any special cod-
ing forms, special card de-
signs, etc. intended to be
used in the preparation of a
FORTRAN program.

As a noun FORTRAN is
used to stand for the FOR-

JKeHuH, 3alMcaHHbIX Ha A3bIKe
®OPTPAH, B KoMaupgel mis
BHIYHCJIUTENILHOH MallMHBL

B panbHefiueM asaJsioruy-
HEIE - IpOrpamMmbl ObIM pas-
paGoTaHBl NOYTH JJs  Bcex
THIOB BLIYUC/ATEBHBIX Ma-
LIHH,

CaoBo «DPOPTPAH» o6-
30BAHO U3 HayaJIbHbIX CJIOTOB,
ABYX aHranfckux ciaoB “FOR-
mula TRANSslator” (nepesoa-
YUK PopMyJI).

Ecnu  nonwltatbcst  naTh
onpejesenye TEPMHHA
«®POPTPAH», xak 310 nena-
€TCd B CJI0Bape, TO OKaXkKercs,
YTO C HHUM CBSI3aHHL:

1) moGolt pHajekT aHr-
Juiickoro fA3blka; 2) npo-
rpamMma, Ha3blBaeMasi HCXOJ-
HOH [mporpamMmoil  penieHus
Jo0oi 3ajaud, KoTopasi Ha-
nucana Ha s3pike POPTPAH;
3) mporpamMma Ha MalIMHHOM
A3SbIKE, Ha3bIBaeMasli KOMIIH-
JIATOPOM, [0 OTHOHIEHUIO K
KOTODOH BXONHLIMH JaHHBIMH
AIBJIIETCS. HCXOlHAA NPOrpam-
ma Ha POPTPAHe, a Bhixon-
HBIMM — 3KBHBAJIEHTHAsi MpO-
rpaMMa Ha MalIHHHOM $I3BIKE;
4) nporpaMma Ha MalUMHHOM

" 3BIKe, NOJY4YeHHas nocje o6-

paGoTK¥ UCXOIHOH nporpam-
Mpl  komnuaatopom DOPT-
PAHa u nasbiBaeMast 06BbeKT-
HOH nporpammofi; 5) cneny-
anbHble GJanKu (MK PopMBI),
clleMaJbHble KapTel H T. 1.,
yunorpebssieMble TpPH  IOAro-
ToBKe nporpamm Ha POPT-
PAHe.

Cnoso POPTPAR «kak
CYLLECTBHTEbHOE 0003HaYaeT
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TRAN language; thus we say
that a program is written in
FORTRAN if it is writfen
in the FORTRAN language.

One of the main features
of the FORTRAN language
is that it is relatively free
of dependence on any partic-
. ular computer; because of
this FORTRAN is said to
be a machine-independent
programming language.

FORTRAN, like any
other living language, has
evolved over the years. The

version in common  use
today is FORTRAN-IV.

Two FORTRAN compil-
ers are available: FOR-
TRAN-IV (also called H-lev-
el FORTRAN) and Basic
FORTRAN. H-level FOR-
TRAN requires a computer
with at least 256 K core.
Basic FORTRAN comes in
five versions to-match the
following supervisors: OS-E
level (32K), TOS(16K),
DOS (16 K), Tape BPS (16 K),
and Card BPS (16 K).

Programming  languages
are similar to ordinary spo-
ken and written languages
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aseik POPTPAH. Iloatomy
roBOPAT, YTO Nporpamma Co-
crasiena Ha POPTPAHe,
ecJqy OHa HAMHCAHA Ha f3bIKE
OOPTPAH.

Oxno#t U3  Ba)KHEHUIMX
ocobennocreil f3pika POPT-
PAH sBnserca 1O o06CTOA-
TeJILCTBO, YTO OH OTHOCHTEJIb-
HO cBOGofeH OT creuudHKY
KOHKPETHOl BBIYHCJIHTE/ILHOM
MaliuHel, B cBsi3u ¢ 3THM
rosopst, uto POPTPAH sas-
Jfercs  MalldHHO-HEe3aBHCH-
MBIM SI3BIKOM PO DaMMUpo-
BaHHS.

[TogoGHo moComy npyromy
CYHIECTBYOLLEMY A3BIKY
GOPTPAH sBostouuoHHpo-
BaJ B MOCJEIHHE HECKOJbKO
ner. Bapuantom #3bIKa, HC-
NI0JIL3YEMBIM NOBCEMECTHO Ha
CEerogHsIUIHUA JeHb, SIBJSETCA
GOPTPAH-1V.

Komnuasitop ana  OOP-
TPAHa-IV  cymecrsyer B
IByX BapuaHTax. Bapwanr,
Tpedyomuil 1aMATs> 00beMoM
2566 Kéasr (yposenbp H), u
Bapuautr Basic ®OPTPAH.
Komnuastop s Basic @OP-
TPAH npeaycmatpuBaercs B
OSTH  BapHaHTaX COOTBETCT-
BEHHO MJd CJeLYIOLUX CY-
NepBH30POB:  ONepalHOHHAS
cucrema (OS) yposua E (32 K),
Jgentougas OS (16 K), au-
ckoBas OS (16 K), 6a3oBoe
[por paMMHoe obecneueHue
(BPS) Ha sente (16 K), 6a-
30BO€ IpOrpaMMHoe ofecrie-
yenue (BPS) Ha kaprax (16 K).

SsEIKH ~ mporpaMMupoBa-
HHsl  4HAJOTHYHBL OOBIYHBIM
Pa3rOBOPHBEIM H IHCbMEHHBIM



in that they gradually devel- ssbikam B ToM oTHOWeHHH,

op and change with time, wuyTo omm mnocrenenno coBep-

i. e, new language versions mencTByIOTCA U CO BpeMeHeM

appear. HOJBEPraioTcst HEKOTOPHIM H3-

‘ MEHEHHSIM, T. €. MOABJIAIOTCA
HOBbI€ BEPCHH SI3bIKa.

14. Look through Texts D, E, F and say to what parts of scien~
tific papers they belong (introduction, summary, abstract).

TEXT D

A CAD/CAM system for the design of ship hulls and
the production of their models is described. The design
portion of the system is implemented on and supported by
a three dimensional interactive graphics device and a mi-
crocomputer. The hull surface is modeled using B-spline
surfaces. The use of a fast incremental algorithm for mod-
ifying these surfaces dynamically in real time is described
for real ships. A simple algorithm for obtaining accurate
sections or contours of B-spline surface is represented. Its
use on real ship hulls in a model production environment
is considered.

The paper is of interest for graphics designers and en-
gineers.

TEXT E

Engineers have long been aware of the computer’s enor-
mous capability analysing a wide range of engineering
problems. Many programs have been developed for engi-
neering purposes. Nevertheless, not all the programs have
been widely accepted by the engineers. The main obstacles
to the acceptance of the CAD systems are probably due to
the design engineers’ reluctance to learn sufficiently the in-
put data definitions and to prepare the usually tedious and
error-prone data.

Conventional simulation systems usually accept data
cards of the design, while drafting a design is a graphical
process in its nature. In a typical process, the designer
must transcribe the design from a graphical draft into data
cards, errors are often made. Moreover, since alphanumeric
strings cannot be so immediately understood as the design
draft, errors in the data cards are usually less detectable
than in the design draft.’

Providing an easy-to-use interactive graphic processor
to collect the design data graphically for the simulation
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systems seems to be a good approach to solve the above-
mentioned problems.

A graphic processor will let the designer graphically
create and edit his design draft. Utility programs should
also be provided. After a designer has completed his de-
sign draft, he can use the utility program to extract the
required design information for the following simulation
system. For example, a CAD/CAM system for the Norwe-
gian electronic industry collects the design information
graphically, and transmits the collected information to the
simulation system through an input translation utility
program.

TEXT F

Compared with business applications, database concept
was not widely accepted in engineering applications. Cur-
rently available are rather independent programs such as
engineering calculations and analysis programs, and turn-
key computer-aided design (CAD) systems which emphasize
drawing. In recent years, however, active efforts have been
made to build integrated design support systems. Engineer-
ing databases play a key role for integration. Three types
of data are included in engineering databases: geometric
data, engineering data, and administration data. Engineer-
ing data include several kinds of data such as design re-
sults and maintenance histories of completed products, de-
sign data for products being designed, reliability data, and
design standards. It is accessed in a trial and error man-
ger by engineers -and has been least integrated into data-

ases.

By retrieving and calculating engineering data produced
are design documents which are the most important output
of designers as well as drawings. In the paper, we describe
the features of design documents and the architecture of a
design document generation support system.

15. Read Text E again. Find key words in it. Write them down
into your exercise-book.

16. Make up a plan of Text E and render it according to the plan
with your own words in Russian.

SUMMARY AND REVIEW TO UNITS 5 AND 6

1. The geometric model is the most important feature
of CAD/CAM, because it represents the part size and shape
in the computer. It can also be used for creation of numer-
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ical control (NC) tapes to make parts on automated ma-
chine tools or for producing process plans outlining steps
required to make the part. »

2. Geometric models may be represented as wire frames,
surface models, and solid models, which are the highest lev-
el of models. The latter use combinations of elementary
cubes, straight lines, cylinders, etc., which are called prim-
itives. As a result, we have rather simple industrial parts.

3. When it is necessary to design industrial parts with
complex contours {automobile bodies, turbine blades, ship -
hulls, efc.), i. e., 3D parts, we have to use the boundary
definition.

4. Finite-element analysis is a computer-based tech-
nique for determining stresses and deflections in a structure
too complex for classical analysis. Under this method a
structure is divided into small elements with easily defined
stress and deflection characteristics. The finite-element meth-
od (analysis) is mostly used with business programs.

5. The first step in finite-element analysis is creation
of a model by breaking a structure into simple standard-
ized shapes or by a common coordinate grid system. The
coordinate points called nodes are locations in the mod-
el.

6. Splines are named from the devices used by drafts-
men (ueprexnuk) to draw curves. A physical spline is used
much like a French curve (qekano) to draw a smooth curve
between specified data points. It is held in place by attach-
ing lead weights (cBuumoBmi rpysuk). By varying the
number and position of the weights, the spline can be forced
to pass through the specified data points. The physical
spline is considered to be a thin elastic beam (peiika).
A mathematical spline is described by the cubic polyno-
mial and it has continuity of the 2nd degree. .

7. CAD software which is provided by manufacturers
includes all general-purpose programs and application prog-
rams. :

8. The application programs contain operating, utility
and graphics programs, reference manuals, and tutorial ma-
terial on software. :

9. CAD software is selected jointly by the user and ma-
nufacturer from a list of stock programs.

10. Special-purpose software is not provided by manu-
facturer because it is developed by a user after the system
is delivered, '

11. CAD software is divided into general system soft-
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ware, kernel software, and applied (special) soitware. The
first one is not used in CAD systems.

12. Kernel software and application software are created
for CAD. The former includes all programs designed for
correct functioning application programs. The latter pro-
vides a mathematical support for direct service of the design
process and is usually given in the form of application
packages.

13. CAD software . includes also various documents on
materials, standard design decisions, component parameters,
current information of intermediate and final design deci-
sions, structure and dimensions of designed objects, etc.

14. A data bank is the basic part of CAD software. It
is simply electronic depository of data and consists of a
database and a DBMS. A database is an electronic organi-
zation of data and information which is maintained by a
DBMS. It implies integration of data across the environ-
ment that it serves. The data and information which are
stored in a database depend on the function of its organi-
zation.

15. The DBMS provides data banks functioning. With
the help of it data recording, fetching, data protection from
errors and an unauthorized access are provided. The DBMS
is a software package which acts as an interface between
the user’s programs and the physical database.

16. A portion of the DBMS resides in a computer’s mem-
ory and is called upon by application program. Main
features of a DBMS are: data independence, security, on-
line query, application development language.

17. After completing the design draft a designer uses
the utility program for extracting the required design in-
formation for the simulation system.

18. Engineering calculations and analyses programs are
independent programs, not included in databases.

19. Engineering data include several kinds of data: design
results and maintenance histories of ¢ completed products,
reliability data, and design standards.

20. There are a great deal of programming languages
used in computing systems for writing software. Some of
them are used in CAD systems. But nowadays the most
usable and widespread is the FORTRAN language. Some-
times, when complex descriptions of logical character prog-
rams, such as monitors and language processors, the assembly
language or PL/1, PASCAL, ADA, and C are used. The
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latter four languages are called high-level manufacturer-ori-
ented languages. ‘ ‘

21. Design languages are used for description of infor-
mation about designed objects and tasks. They are related
to users’ aids in CAD/CAM systems. There are source, object,
debugging, control, intermediate and internal languages
among them. They are divided into two types of languages:
for description of an object and for description of a job. These are
subdivided into circuit, graphics, modelling, “and general-
purpose (universal) intermediate languages.

22. Languages intended for description of processes evoly-
ing during the course of time are called procedural. Lan-
guages intended for description of designed object structures
are called non-procedural. For CAD users non-procedural
languages are more convenient.

23. Conversational (interactive, dialogue) languages serve
for an operative information exchange between a user and
a computer. They are used in passive and active modes.
In the first one the dialogue initiative belongs to a com-
puter. In the second —the dialogue initiative belongs either
a computer or a user. For the active dialogue a substan-
tially complex software is required. '

SELF-TEST

1. Indicate whether each of the following statements is
true or false:

a) The geometric model is not the most important fea-
ture of CAD/CAM because it does not represent the part
size and shape. b) The geometric model is used for crea-
tion of numerical control tape to make parts machine tools.
c¢) Wire frames, surface models, and solid models are not
represented as geometric models because they do not use
combinations of primitives. d) We use boundary definition
when it is necessary to design industrial parts with complex
contours. €) The finite-element method is mostly used with
business programs. f) A physical spline is a device as a
French curve with lead weights, and a mathematical spline
is a function. -

2. Recall what the wire frames and surface models are.
3. What two approaches are used when designing simple
and complex contours of mechanical parts on the CRT
screen? 4. Speak on a computer-based technique for deter-
mining stresses and deflections, and what must be done in
this case as the first step. 5. Define a physical spline and
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amathematical spline. 6. The following statements are contra-
ry to fact. Correct them:

a) A mathematical spline is not described by the cubic
polynomial. b) CAD software does not consist of general
system software, kernel and application softwares. ¢) Design
languages are not used for designing information about
objects and tasks. d) Conversational languages do not serve
for an operative information exchange. e) High-level lan-
guages are not used with CAD systems. f) A data bank is
not the basic part of CAD software.

7. What provides data banks functioning? 8. Do data banks
consist of databases and DBMSs? 9. What does the DBMS help to
do with data? 10. What kind of program and when does a designer
use? 11. List all kinds of CAD soitware programs and documen-
tation. 12. Choose design languages among the following:
FORTRAN, Source, Pascal, Object, Debugging, Intermediate,
ADA, PL/1, Control, Circuit, Graphics, Modelling.

13. Why FORTRAN is the most usable and widespread
in CAD systems? 14. What is the difference between special-
purpose and general-purpose software? 15. Name the high-
level languages which are used in CAD systems. 16. Explain
what passive and active modes in conversational languages
mean. 17. What do application programs contain? (operat-
ing, utility, recording, fetching, graphics programs; an un-
authorized access; data protection from errors; reference
manuals; tutorial materials on software; software pack-
ages; databases) 18. What is CAD software selected
jointly by the user and manufacturer from? 19. Recall
whether the kernel/application softwares for CAD are created
by manufacturers or users. 20. Speak on the main feature
of a DBMS (data independence, graphics programs, security,
protection from errors, on-line query, reference manuals,
application development languages, tutorial materials).
21. Define an application package. 22. Define the term
“software”. 23. What does a CAD software thoroughly (nos-
HOCTBbIO) include?

UNIT 7

Text A. Expert Systems Used in CAD. Text B. Know-

ledge Base in CAD. Text C. Function of Knowledge and
Drafting Systems.
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EXERCISES

1. Practise the reading of the following words:

knowledge ['nolids} sHanus

artifisial [,a:t'fifal] mckyccrBen-
Hpl#

intelligence [in’telrdzons)
JIEKT, pasyM

domain [do’mein] o6nacts; 30. 6aHK

devise [di'vaiz] v u3o6perats, pas-
pabaTLIBaTL

advice [ad’vais] coser

expertise [, ekspa:’tiz] cneuuanpuee

HHTE-

3HAHUSA; IPYAULHSA

acquisition [,ekwi’zifan]
(1aHHDBIX)

inference ['tnforans] BeIBOJ, 3aK.JI0-
qeHHe

fail [ferl] v BoixoaHTb M3 cTpoA

redundancy [r1’dandesnsi] n36siToy-
HOCTb

ramifications [,remifi’ke1fanz] mo-
C/IeJICTBHSA

cGop

2, Memorize the following word combinations:

a knowledge-based expert system skcnepTHaa cucrema c 6a-
30# 3HAHUH

an artificial intelligence MCKyCCTBEHHBIA HHTEJIEKT

symbolic representations cuMBOJHYECKHE NPEJCTaBJICHHS

a knowledge base 6asa 3HaHuU#

.an inference mechanism MexaHH3M JIOTMYECKOro BHIBOJA

an explanation facility o6msicHsIOmee ycTpoOHCTBO

a knowledge acquisition facility ycrpofictBo gns cGopa 3Ha-
HHH (CBefeHHH, HHpOpPMAIUH)

an expert system shell oGos0uka (kapKac) 3KCHEPTHOH cuc-
TeMBI

files of knowledge daiinbl 3Hanuit

a windowing capability Bo3MoxHOCTL KaJpHPOBaHUS

3. Translate the following words in positive and negative meanings:

suitable—unsuitable, important —unimportant, to do—to
undo, ability—inability, possible—impossible, necessary—
unnecessary, consistency—inconsistency, completeness—in-
completeness, advantage—disadvantage, known—unknown,
experienced —unexperienced, like—unlike, useful —useless,
charge— discharge, to agree—to disagree, equal—unequal,
explicit—unexplicit, adequately —unadequately

4. Look through Text A and say what its main points are. Guess
the subject-matter of Text A.

TEXT A. EXPERT SYSTEMS USED IN CAD

1. A knowledge-based expert system is a computer prog-
ram which uses artificial intelligence techniques* to do the
same type of task as an expert does, i. e. complex inferen-
tial reasoning? based on a wide knowledge of a limited
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domain, and which differs from a conventional program in
sequencing, completeness, and uniqueness.?

2. Artificial intelligence (AI) is “brain function” execut-
ed by a computer. Al, also sometimes referred as machine
intelligence or heuristic (sBpuctuueckuit) ‘programming, is a
technology that has recently attracted considerably publicity
(n3sectHocTh). Many applications of it are now under devel-
opment. One simple view of Al is that it is concerned with
devising computer programs to make computers smarter

(«ymHee)).

User
Interface
1 L . Expert
Knowledge Creation of Knowledge
Inference Knowledge = Acquition
Interpreter [ Data Base Process

3. In other words, an expert system is a computer prog-
ram which deals with a specialized field requiring some
expertise to provide solutions to problems and/or to give
advice. Expertise is that knowledge which is acquired (npu-
obperaTh) over many years of experience. It is well known
that knowledge is of two kinds: we know a subject our-
selves, or we know where we can find information upon it.
(See Fig. 9

4. An expert has both kinds of knowledge. He can ana-
lyse a problem, assemble facts, use knowledge to infer
(seBozuTh) other facts, evaluate, postulate, make decisions,
give advice, explain his reasoning and learn. Much of his
knowledge, acquired over time, is of the experiential type.
An expert system attempts to emulate (comepuuuarn) an
expert but does not necessarily model precisely his process.
Like a human expert an expert system may occasionally
err (owmbatbess). Moreover there are many levels of expertise.

5. An expert system dealing with building regulations ¢
must be able to carry out those functions which an expert
provides; namely, the ability to provide a coherent (rapmo-
HuuHpi) and consistent (cooGpasumii) structure to the know-

Fig. 9
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ledge and provide a solution. to-a partieular problem by
applying the available knowledge in as efficient a manner
as possible.

6. Since expert systems deal with knowledge they must
have the ability to handle symbolic representations. The

main components of an expert system are an interface, a -

database (or context), a knowledge base, an inference mech-
anism, an explanation facility and a knowledge acquisi-
tion facility. In addition, a system for building regulations

KNOWLEDGE BASED SYSTEM

| Inference MechanisnT]

Strategic
Knowledge Modules
I Context I e .
: - Interface
| Knowledge Module
Tactical
Kré(:)ﬁlrzgge Knowledg'e Modules
Logical Frame - Semantic Translation
Based Schema Knowledge
Module
Logical Integration Y
Mapping Communications
Knowledge Modules
Logical KBS
Context Schema

Fig. 10

should have an interpretation facility for accepting and
translating general queries into a form suitable for the
program and from program form into a form suitable for
display. Finally, expert systems should, if possible, have
a learning capacity. (Fig. 10)

7. Expert system shells are expert systems with empty
(mycroit) databases and knowledge bases. In theory, an expert
system shell can be used with a number of different appli-
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cation (files of knowledge). In practice, the structure and
requirements imposed (Hanarate) by the shell make some
applications unsuitable. :

8. A comprehensive interface is an important require-
ment of any expert system. Its task is to facilitate (oGner-
yatb) the dialogue between the user and the computer.
Ideally it should accommodate various levels of user ex-
pertise. The dialogue should be in as natural and simple
a manner as possible. A suitable environment would be
menu-driven with mouse-input and windowing capabilities, ®
where the user could scroll (mpokpyrturs) through various
(liists before selecting appropriate items to use in cther win-
ows.

9. The inference mechanism controls the strategy of the
system. It should be capable of handling both goal-driven
and data-driven strategies.® The querying strategy should
be such that only the information required is asked and
the user should be able to provide information at as high
a level as he is capable. It must have an efficient selection
mechanism and the capability of undoing any portion pro-
cessed if required. It should distinguish between the inabil-
ity to arrive at a particular consequence and that conse-
quence failing.

10. The explanation facility must be able to explain
why the system needs a particular piece of information: how
it arrived at a particular conclusion; which conclusions
failed and why; and why a particular conclusion was not
reached.

11. The knowledge acquisition facility should have full
screen text editing capacity for entering the knowledge with
aids and prompts (nmoackaska) where possible. It should have
a mechanism for analysing the input, checking for inconsis-
tencies (necoBmectnmocTB), incompleteness (Hemosnnora) and
redundancies and for providing any extra knowledge which
the system may require, e.g. any indexing, etc.

12. Knowledge-based computer-aided design (KBCAD)
represents a novel approach to computer-aided design which
brings together concepts from artificial intelligence, language
theory and computation theory. It opens up the possibility
of closer cooperation between the designer and the system
he or she is using by tailoring the knowledge to the design-
er’'s needs and preferences (mpeanoutenne). This has im-
portant ramifications in terms of the acceptability of CAD
systems and in terms of increasing individualization of the
design process when using computers.
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NOTES

1. artificial intelligence techniques —Ttexnnueckne npueMH, HCHOMB-
3yeMble B HCKYCCTBEHHOM HHTEJJICKTE

2. complex inferential reasoning — cioxnoe paccyssienre Ha OCHOB@
JIOTHY€ECKOI'0 BBHIBOJA

3. in sequencing, completeness, and uniqueness— noc/exOBaTENb~
HOCTBIO, NOJHOTOH H YHHKaJbHOCTbIO

4. building regulations—npaBuna (MHCTPYKUHH) NO CTPOHTENBCTBY

5. would be menu-driven with mouse-input and windowing capa-
bilities — 06b19HO GBIBAIOT BOIMOKHOCTH MEHIO, YNDPABJISEMOrO C MOMOIIBIO
YCTPOHCTBA «MBILIb» HA BXOJE AJA OTPaGOTKH IOJOMKEHHS yKa3aTess Ha
5KpaHe, M BO3MOMKHOCTH KaJpHPOBaHHUS

6. both goal-driven and data-driven strategies—xax crparterus
YIIPaB/IeHHS LeJbi0, TaK H CTPATETHS YNpPaBJIeHHS AaHHBIMH

5. Look through Text A again and find the Russian equivalents
for the following English word combinations according to the text:

a) 1. a limited domain; 2. a knowledge domain; 3. com-
plex inferential reasoning; 4. artificial intelligence techniques;
5. a conventional program; 6. “brain function”; 7. a machine
intelligence; 8. heuristic programming; 9. now under devel-
opment; 10. a knowledge base; 11. an inference mechanism;
12. an explanation facility; 13. an expert system shell;
14. a knowledge acquisition facility; 15. an interpretation
facility; 16. a comprehensive interface; 17. windowing capa-
bilities; 18. a querying strategy; 19. full screen text editing
capacity; 20. a user expertise; 21. a knowledge-based CAD;
22. any extra knowledge; 23. knowledge-based expert systems

b) 1. kapkac (o6oJsiouKka) A/t SKCIEPTHOH CHCTEMBI; 2. OG-
SICHAIOIIEE . YCTPOHCTBO; 3. SBPHCTHYECKOE MPOTPaMMHpOBaHHUE;
4. MeXaHU3M JIOTMYECKOrO BBIBOJA; D. HHTePIpeTHpYIOLiee
yeTpoiicTBo; 6. HHTeJVIEKTyaJbHBIH HHTepdeiic; 7. aBTOMaTH-
3MPOBAHHOE IIPOEKTHpOBaHME ¢ Oa3amMu 3HaHu#; 8. Jobbie
JOToJIHHTE/IbHbIE 3HAHHUA; 9. orpanuueHHasi objactb; 10. Tex-
HHUYECKHE NPHEMBI, HCHOJb3yeMble B HCKYCCTBEHHOM HHTEJ/JIEK-
Te; 11. «byHKINS yesoBeuecKoro mMo3ray; 12. paspaGaTbiBaeMbii
B Hacrostilee Bpems; 13. ycrpoiicTBo aas cGopa sHaHuil (cBe-
JeHuit); 14. cnoco6HOCTb PeJAaKTHPOBAHHS MOJHOTO TEKCTa C
9KpaHa; 15. skcnepTHble cucreMbl ¢ 6a3aMu 3HaHuit; 16. cre-
ilMa/ibHble 3HAHHS noab3oBatenst; 17. GaHk. sHauuil; 18. Mma-
IWMHHBEIA  uHTeqnekT; 19. Gasa 3nauui; 20. paccyxieHue,
NOJYUEHHOE B De3y/bTaTe CJOXKHOrG JIOTHYECKOro BHIBOAA}
21. TpajuuMOHHAas mporpamma; 22. BO3MOXKHOCTH KaJpHpOBa-
HUS; 23. cTpaTerust 3ampocoB

6. Translate the following definitions and memorize the terms
which they describe:
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Artificial intelligence. It is machine intelligence. Arti-
ficial intelligence (AI) refers to applications of the computer
which, in operation, resemble human intelligence. Al is used
in robots with sensory capabilities which detect and recog-
nize sound, pictures, textures, etc. Al is also used in know-
ledge-based systems which contain a base knowledge about
a subject and can assist us in solving a problem.

Database. A database is an electronic organization of
data and information maintained by a database management
system. A database implies integration of data across the
entire environment that it serves.

Knowledge base. It is a database of knowledge about a
particular subject; a knowledge base contains the knowledge
required for a knowledge-based system.

Knowledge-based system is a problem-solving application
based on accumulated knowledge; a knowledge-based system
utilizes a database of knowledge (knowledge base) about a
subject for its operation.

Expert system is a problem-solving application at an
expert level. Expert systems are knowledge-based systems
which contain a database of knowledge about a particular
subject (the knowledge base). The degree of expertise relies
on the quality of data obtained from human experts on the
subject. Expert. systems are designed to perform ata human
expert level. However, in practice, they will perform more
than that of an individual expert. The expert system also
incorporates as inference program, which derives a conclu-
sion based on the data contained in the knowledge base and
the data entered by the user.

7. Read Text A attentively. Divide it into logical parts. Find key
words and topic sentences in every logical part. Write them down into
your exercise-book.

8. Translate the paragraphs 4, 6, 8, 11, 12 into Russian in writ-
ing.
bel 9. Choose the suitable title for each logical part from those given
elow:

A. 1. Conventional programs. 2. Heuristic programming.
3. Artificial intelligence.

B. 1. User’s knowledge. 2. Acquired knowledge. 3. Two
knowledge kinds.

C. 1. Knowledge acquisition facilities. 2..The main expert
system components. 3. Inference mechanism.

D. 1. Expert system shells. 2. Databases. 3. Knowledge
. bases.
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E. 1. Suitable environments. 2. Windowing capabilities.
3. Comprehensive interface.

F. 1. The goal-driven strategy. 2. The kind of strategies.
3. The querying strategy.

G. 1. Facilities used in expert systems. 2. A particular
conclusion. 3. Any extra knowledge.
| H. 1. Language theory. 2. Computational theory. 3. Con-
clusion.

10. Check up yourselfi how much you have memorized from Text A.

a) Complete the following sentences from Text A:

1. Al is “brain function” executed (by a program, by a
user, by a manufacturer, by a computer). 2. Many applica-
tions of Al are now (under continuation, under development,
under questions, under planning). 3. Expertise is that know-
ledge which is acquired over many years of (experience,
usage, application, reception). 4. The inference -mechanism
controls (the philosophy, the program, the computer, the
strategy) of the system. 5. The knowledge acquisition facility
should have full screen text editing -capacity (for
planning, for acquiring, for accepting, for entering) the
knowledge with aids and prompts. 6. Knowledge-based com-
puter-aided design represents (a novel application, a novel
representation, a novel utilization) to computer-aided design.

b) Say what the following acronyms mean:

DBMS, KBS, Al, APP, FEA, 0S, DOS, CRT, BPS,
KBCAD

¢) What are the main components of an expert system?

d) Speak on the two kinds of expert’s knowledge. Begin
with the words: “There are two kinds of knowledge a human
expert knows ... .”

e) What concepts does a novel approach (knowledge-
based CAD) to CAD bring together? :

11. Write an abstract of Text A using key-patterns (p. 127)
in English.

12. Look through Text B. Say whether the subject-matter of it
is “The knowledge base is the main feature of any expert system”.

TEXT B. KNOWLEDGE BASE IN CAD

The key bottleneck (yskoe mecro) in developing an expert
system is building the knowledge base by having a know-
ledge engineer interact with the experts. The first body of
knowledge extracted from the expert are terms, facts, stand-
ard procedures, etc. for CAD, as one might find in CAD
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textbooks and journals. However, this information is insuf-
ficient to build a high performance system.* This fact
forces the expert to introspect (BHukatp) on what additional
knowledge is needed. In such a case, judgemental and heu-
ristic rules? are required. As more and more heuristics are
added to the program, the CAD system gradually approaches
the competence of the expert at the task. There are some
well known expert systems such as DENDRAL which in-
terprets data from mass spectrometers, XCON which config-
ures VAX computer systems,® PROSPECTOR which is an
advisor in field exploration for minerals, and PUFF which
analyses pulmonary disorders. * All of these expert systems
use the knowledge bases with the same names. But the most
famous of them is MYCIN which diagnoses blood infections
and recommends treatment (neuenne). For this expert sys-
tem, the MYCIN’s knowledge base tells whether some new
piece of information “fits in” to what is already known, and
uses this information to make suggestions (coser) to the
expert. In many cases an expert may not have all the exper-
tise desired (xenatw). Thus, other approaches to acquiring
the needed expertise are desirable. The most popular approach
to representing the domain knowledge needed for an expert
system is by production rules® which are also referred to as
“SITUATION-ACTION rules” or “IF-THEN rules”.® A know-
ledge base can be made up mostly of rules which are invoked
(soispiBath) by pattern matching? with features of the task
environment as they currently appear in the knowledge data-
base. The rules in knowledge database represent the domain
facts and heuristics—rules of good judgement of actions to
take when specific situation arises. The power of the expert
system lies in the specific knowledge of the problem domain,
with potentially the most powerful systems being the ones
containing the most knowledge. Most existing rule-based
systems contain hundreds of rules, usually obtained by
interviewing experts for weeks or months... In any system,
the rules :become connected to each other to form rule net-
works. Once assembled, such networks can represent a sub-
~ stantial body of knowledge. An expert usually has many
judgemental or empirical rules. In such cases, one approach
is to attach numerical certainty (zoctoBepnocts) to each rule
to indicate the degree of certainty associated with that rule.
In expert system operation, these certainty values (3nauenue)
are combined with each other and the certainty of the problem
data, to arrive at a certainty value for the final solution.
The cognitive strategies® of human experts in more complex
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domains are based on the mental (yMcTBenHbHi) storage and
use of large catalogues of pattern-based rules.® Thus human
chess masters may be able to acquire, organize, and utilize
as many as 50,000 pattern-based rules in achieving their
remarkable performance.

NOTES

1. a high performance system — BLICOKONIPOH3BOAUTENbHAR CHCTEMA

2. judgemental and heuristic rules —npasusa, BriBeeHHHe Ha OCHOBS
CYXKJEHHH H 3BPHCTHKH )

3. VAX computer systems—cucremn - 3BM  dupms, BBEITYCKAIOMm el
unppoBoe 06opyAoBaHmE '

4. pulmonary disorders-— 3a6o/ieBanne Jerkux

5. production rules— nopoxaaiomue npasuna

6. “SITUATION-ACTION rules” or “IF-THEN rules” —npasuaa
«CUTYAUW S — NEUCTBUE» wan npasuna «ECJIM — TO»

7. by pattern matching —nyreM cpaBHeHHS 3Ta/OHOB

8. the cognitive strategies —meToinl mosuanus

9. pattern-based rules—npasusia na ocroBe 3TajoHOB

13. Read Text B attentively and divide it into paragraphs.

14. Find the key words and topic sentences in Text B. Write them
down into your exercise-bock.

15. Make up the plan of Text B using the topic sentences.
16. Look through Text C. List its main points.

TEXT C. FUNCTION OF KNOWLEDGE AND DRAFTING SYSTEMS

Computer-aided drafting systems originated as a tool to
increase productivity by replacing the traditional pen and
paper as the drafting medium. In the early systems all
knowledge about the artefact (apredakt) being drawn re-
mained with the draftsperson and the computer system dealt
only with lines.

Geometrical modelling systems recognized the need to
represent the artefact as an entity (o6vekt) with particular
characteristics, and much work has been done in generating
appropriate modelling schemas. Most of these schemas
employ fixed data structures which make use of some
implicit (nesBHbft) knowledge about the geometrical form
of objects within the domain of application of the system.
Thus, computer-aided architectural design (CAAD) systems
employ domain specific knowledge about the characteristics
of building constructions (e. g:, horizontal floor and ceiling
planes and predominantly plane surfaces) as a means of
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simplifying the 3D information needed. Knowledge about
geometrical form also allows the use of procedural modelling
to generate desired images from specified parameters. Later
CAAD systems extend procedural modelling to the automat-
ed layout (kommonoBka) of common constructional el ements
such as timber floor joists, roof rafters and partition frames. *

The knowledge implicit in these procedures is embodied
(peanusoBarb) in the computer code which implements the
procedures, either internally within the system (and there-
fore fixed by the system designer and programmer) or
externally in a macro language associated with the system.

‘Macro languages allow users to incorporate some of their
own specialized knowledge about the way in which objects
are created and represented, but only as extensions (zo6aB-
nenne) to a fixed data structure and subject to limitations
on the expression (Boipaxkenue) of knowledge as computer
code.

The present alternative to procedural representations of
objects are propositional representations.? These use the
methods of knowledge engineering and are characterized by:
dispersion, abstraction, and inference. ?

Knowledge engineering is concerned with the computer-
based representation and manipulation of knowledge in a
symbolic form. For the computer system concerned with
. design synthesis, propositional representations offer consider-
able advantages. Recent work suggests (mopckasmiBarh) that
propositional representations may be more effective than
procedural representations for many general CAD applica-
tions.

NOTES

1. timber floor joists, roof rafters and partition frames— gepess-
Hue GalkH IS [0Ja, CTPONHIA VISt KPOBJH, PaMbl ISl NePeropoiok

2. propositional representations — nponosunmonnse  (oTHOCSMMEC
K [PENJIOKEHHAM, CYXASHHAM) MpeACTaBJEHUS

3. dispersion, abstraction, and inference— pas6poc (aucnepcus),
a(}cTpakuus, JIOTHYECKHH BBIBOJ

17. Read Text C again. Find all international words in it. Write
thiem down into your exercise-book.

18. Choose the Russian equivalents to the following English words
and word combinations:

a) 1. the drafting medium; 2. particular characteristics;
3. appropriate modelling schemas; 4. to replace; 5. to recog-
nize; 6. to represent; 7. fixed data structures; 8. to employ;
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9. implicit; 10. architectural design systems; 11. the domain
of application; 12. specific knowledge; 13. implicit knowledge;
14. building constructions; 15. as a means of; 16. to simplify;
17. 3D information; 18. procedural modelling; 19. desired
images; 20. specific parameters; 21. an automated layout;
29. to embody; 23. a macro language; 24. procedural repre-
sentations; 25. knowledge engineering; 26. design synthesis;
27. propositional representations; 28. to offer; 29. to suggest;
30. CAD applications; 31. considerable advantages

b) 1. 3HauuTeNbHEE TNPEHUMyIleCTBa; 2. HEOGXOAUMbIE
(xenatesbHblE) HM300pakeHHus; 3. peanusoBarh; 4. CHHTE3
NpOeKTHPOBaHus; 5. HeaBHBIA; 6. creuuduueckue (ocoGrre)
XapaKTePHCTUKH; 7. COOTBETCTBYIOUHE CXEMbI MOJE/IHPOBAHUA;
" 8. cuHCTEMBI apXHTEKTYDHOTO MPOEKTHpOBaHHsI; 9. TpeXMepHast
uadpopmanus; 10. KOHKpEeTHbIE NMapamerphl, 11. Texuuka npen-
craBieHusi 3Hauuit; 12. nojackaswiBath; 13. uepTeKHOE Cpef-
ctBo; 14. Makposswik; 15. mnpexcrapiarth; 16. npu3HaBath;
17. koHKpeTHble 3HaHHA; 18. crpouTtesnbHBIC KOHCTPYKLUH;
19. ynpomatb; 20. aBTOMAaTH3HPOBAHHAST KOMIIOHOBKA,; 21. npo-
LeAypHBIe MPeAcTaBeHus; 22. TpPONO3HIHOHHBE NpeACTaB/e-
Hus; 23. npepnarath; 24. NpUMEHEHHs ATT; 25. 3amelnarh;
26. CTPYKTYps (DUKCHDOBAHHBIX JaHHBIX; 27. TPUMEHSTH;
928. obnacTb npuMeHeHusi; 29. HesBHbIC 3HAHHA, 30. B KauecTBe
cpeacrsa; 31. mpoueaypHOE MOJeIHpOBaHUE

" 19. Find topic sentences in Text C and retell it using these topic
sentences.

20. Write a brief summary of Text C (see p. 126).

UNIT 8

Text A. Flexible Manufacturing Systems. Text B. Com-
puter-Integrated Manufacturing Systems. Text C. Artificial
Intelligence, Robots, and Machine Vision.

EXERCISES

1. Memorize the following word combinations?

flexible manufacturing systems (FMS) ru6kue npou3BOACTBEH-
uete cucremsl (I'TIC)

computer-integrated manufacturing systems (CIMS) xowM-
TJIEKCHbIE ABTOMATU3UPOBaHHBIE 1POU3BOJCTBEHHBIE CHCTEMBI

machine vision MalMHHOE «3PEHHE»

design products npoekTHpyeMble H3AEIHSA
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machine tools Meranyopexymue cranku

material handling equipment o6opynoBanne, yhupasJsionee
IIOTOKOM MaTepHaJioB .

computerized numerical control (CNC) KOMIIbIOTEPH3H POBAHHOE
YHCJIOBOE NIPOTPaMMHOE YIpaBJeHHe

materials requirements planning (MRP) NJIaHKRPBaHNE Tpe-
GoBanuii k Marepuasnam ([1TM)

machine parts xetaqH MawMHBI, MeXaHHYECKHE NeTANH

computer-aided process planning aBTOMATH3UPOBAHHOE IJIa-
HADOBaHHE NPOU3BOACTBEHHBIM IPOLECCOM

“islands of automatization” ocTpoBkH aBTOMaTH3aUHHM

flexible manufacturing cells ruGkue [POU3BOJCTBEHHEIE
HEeHTPHI _

flexible transfer lines ru6kue JuHHUU nepejay; ruékue TpaH-
CIIOPTHBIE JIMHHU (KOHBelepkhi)

2. Translate the definitions and descriptions of the following terms:

Numerical control is the machine tool control. It is used
in manufacturing to automate operations, like milling (¢ppe-
8epoBKa), turning (Tokapuas o6paGotka), punching (nmpobuBka
oreepcriit) and drilling (cBep.ienue). NC devices are machines
which operate automatically by following instructions in an
NC program. CNC is a computerized NC.

Robot is a programmable multi-function device; robots
are stand-alone hybrid computer systems which perform
physical and computational activities. Robots use analog
sensors (maruuk) for recognizing objects in the real world
and digital computers for their direction. Robots can be
designed similar to human form, although most industrial
robots don’t resemble people at all. They have one or more
arms and joints designed for specific activities.

Reobotics is the art and science of the creation and use
of robots.

Management system is the structure and function of the
leadership and control of an organization. The management
system is people interacting with people and machines.
Together they set the objectives (uess) for the organization,
outline the strategy and tactics, and develop the plans,
schedules (rpagux) and necessary controls to run the
organization. AMS is automated management systems.

Frame is a single block of data; a frame is a group of
data which makes up a single full picture screen in graphics.

3. Look through Text A. List its main points,
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TEXT A. FLEXIBLE MANUFACTURING SYSTEMS

1. CAD/CAM systems imply that the products designed
in the CAD system are direct input to the CAM system.
CAM includes computerized numerical control (CNC), robo-
tics, process planning and materials requirements planning
(MRP). '

2. Application under computer control covers the entire
range of factory operations. CNC systems for machine tools
are the fourth generation systems which make part prog-
ramming easier and enable the units to communicate with
other computers.

3. Process planning is integrated with other functions
such as CAD and factory management. It outlines the sequence
of production steps needed to make a part, describing step-
by-step routing through the shop (uex). This task has tradi-
tionally been performed manually, but a shortage (nexBatka)
of trained process planners and the need for consistent rout-
ings (cootserctBylomuit Mapupyt) has brought computers to
solve this task. The concept, called computer-aided process
planning (CAPP), attempts (zenats nonwirky) fully to automate
the function based only on -information from CAD and
machining database. _

4. All these “islands of automatization” are installed to
link them together to create so-called flexible manufacturing
systems (FMS). Flexibility has become a key word in manu-
facture and now the trend is towards FMS. These are factories
in which machine tools are tied together with material
handling equipment and centralized computer control. A FMS
greatly increases throughput (mpoussomutennrocrs) and cuts
production time by one-half or more.

5. FMS are designed to produce a variety of products
from standard machinery. In the ultimate (3aBepienmbifi)
system raw materials (ceipee) in the form of bars, plates
and powder® would be used to produce an assembly re-
quired without manual intervention in manufacture. Clearly,
it is a good breeding ground for robots. 2

6. Flexible manufacturing equipment is considered to
be flexible manufacturing cells, flexible manufacturing
systems and flexible transfer lines, the definitions and bounda-
ries of which are not yet being handled in a uniform (onu-
HakoBblii) way, but nevertheless may be interpreted as
outlined below.

7. A flexible manufacturing cell consists of a CNC
machine tool, and automatic control and supervision sub-
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systems. The machine tool is hence capable of performing
more than one operation automatically, on more than two
workpieces (3arotoska). Automatic cleaning, inspecting and
deburring devices, * and/or devices for other functions may
be integrated into a flexible manufacturing ¢ell. Such
manufacturing cells have in recent times experienced a rapid
rowth in both the number of manufacturers and users.
heir appearance and frequent application closed an impor-
tant gap (paspeB) between the individual machine tool and
the interlinked systems (Fig. 11).
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8. A flexible manufacturing system contains several
automated machine tools of the universal or special type,
and/or flexible manufacturing cells and, if necessary, manual
or automated workstations. These are interlinked by an
aulomated workpiece-flow system? in a way that enables
the simultaneous machining$ of different workpieces which
pass through the system along different routes. Thus,
automated multi-step and multi-product manufacturing is
possible in a flexible manufacturing system.

9. A flexible transfer line contains several automated
universal or special-purpose machine tools and automated
workstations as necessary, interlinked by an automated
workpiece-flow system according to the line principle.
A flexible transfer line is capable of simultaneously or
sequentially machining different workpieces which run through
the systems along the same path. In order to balance differ-
ences in cycle time, setting times® or short faults (kparko-
BpeMeHHoe mnoBpexzaenue) buffers may be allocated between
the stations. Actual application of flexible transfer lines is
quite difficult to evaluate because the borders between
flexible manufacturing system/flexible transfer lines/conven-
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tional transfer line in many cases overlap (mepexkpniBath)
smoothly (nsaBmo).

10. The actual application of flexible manufacturing
systems shows an exploding (30. Gypubiit) growth —there are
now approximately 300 FMS exploited worldwide. It is
expected that the number of installations will double every
two years until the end of this decade.

NOTES
1. in the form of bars, plates and powder —B Buze cTepxHed, mIHT
H MeTaJJIHuecKoro MopoLiKa

2. a good breeding ground for robots — xopowas nousa AAs «BoOCHH-
TaHUS» POGOTOB ‘

3. automatic cleaning, inspecting and deburring devices — aBToma-
THYECKHEe YCTPOHCTBA IJIi OUHCTKH, OCMOTpPa M yAaJeHUS 3ayCeHUeB

4. by an automated workpiece-flow system-—c nomouipio aBTOMAaTH-
3UPOBAHHOH cHcTeMbl, ofecrleudBaloliell MOTOYHYK Mojauy obpabarbiBae-
MbIX 3arOTOBOK

P 5. the simultaneous machining —oxHoBpeMeHHas MexaHHYecKast o6pa-
0TKa ;

6. setting times—BpeMs YCTAaHOBKH B ONpeAe/IEHHOEe MOJIONKEHHe

4. Read Text A attentively. Find all international words in it
and write them down into your exercise-book. Divide Text A into fogi-
cal parts.

5. Translate the 8th, 9th and 10th paragraphs in writing.
6. Check up yourself how much you have memorized from Text A.

a) Complete the following sentences:

1. Application under computer control covers the entire
range of factory (requirements, plannings, operations). 2. CNC
systems are the (second, fourth, third, fifth) generation
systems. 3. Automated multi-step and multi-product manu-
facturing is possible in a (special-purpose computer, flexible
manufacturing cell, FMS). 4. A flexible transfer line contains
several automated universal or special-purpose (computers,
machine tools, devices). 5. Actual application of flexible
transfer lines is quite difficult to (increase, integrate, eval-
uate).

‘b) Answer the following questions:

1. What do CAD/CAM systems imply? 2. What makes
the part programming easier? 3. How does process planning
outline the sequence of production steps for making a part?
4. Why has the word “flexibility” become a key word?
5. In what form would the raw materials be used in manu-
facture to produce a product without manual intervention?
6. What is a good breeding ground for industrial robots?
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¢) Speak on a flexible manufacturing equipment. Begin
with words: “A flexible manufacturing equipment consists
of ....”

7. Make up a list of the key words and topic sentences of Text
A writing them down into your exercise-book.

8. Connect the topic sentences from Text A to form a plan.
9. Retell Text A according to your plan.

10. Write an abstract of Text A in Russian using the key-patterns
(see p. 127).

H. Look through Text B. List the main points of it.
TEXT B. COMPUTER-INTEGRATED MANUFACTURING SYSTEMS

Smart (intelligence) robots by themselves will not provide
the full range of productivity increase possible with current
manufacturing technology. Only when combined with a pro-
duction system, smart robots will be fully used as helpers
for economic and productivity increasing, and in this case
they -are the part of a computer-integrated manufacturing
system (CIMS).

CIMSs represent a relatively new strategy to increase
productivity. Their technology is especially attractive for
manufacturers and, then, for users. In many instances, CIMSs
provide a direct hardware/software solution to the manage-
'ment challenge. !

A CIMS can be defined as a computer-controlled confi-
guration of semiindependent (mosyuesasucumbii) workstations
and a material handling system designed efficiently to manu-
facture more than one machine part number at low to medium
volumes. * The definition and the illustration highlight (npu-
JaBath Gosbuioe sHauenue) the three essential physical com-
ponents of a CIMS: standard numerically-controlled machine
tools and smart robots; a conveyance network® to move
parts and tools between -machines and fixturing stations;*
and overall (Bceobuit) computer control system that coor-
dinates the machine tools and smart robots, the part-moving
elements, and the workpieces.

In most CIMS installations (coopyxenue), incoming raw
materials are fixtured onto pallets (rpancnioptumit crennax)
at a load station set apart from the machine tools. They
then move via the material handling system to queues at
the production machines where they are processed. The flow
of parts in the system is directed by the control computer
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which acts as the traffic coordinator.® In properly designed
systems, the holding queues are seldom empty, i.e., there
is a workpiece waiting to be processed when a machine
becomes idle (mepaboraromuit). And when pallet exchange
times are short, the machine idle times become quite small.
The number of machines in a system typically ranges
from 2 to 20 or more. The conveyance system may consist
of carousels [, keeru'zel] (kapycenn), conveyors, carts (Teqexka),
smart robots, or a combination of these. The important
aspect of these systems is that the machine, conveyance,
and control elements combine to achieve increasing produc-
tivity and maximum machine utilization without sacrificing
flexibility. .
Linking all data processing functions creates CIMSs.
Here, management, finance, engineering, and manufacturing
all share (coBmectHo Hcnonb3oBaThb) information to increase
quality and productivity, as well as shorten a production
time. Each factory maintains its own database, but compu-
ter networks are used to pass essential data from one function
to the next. '
CIMS technology has a relatively brief history. The orig-
inal concept emerged (mosBaatbea) in the mid- to late-
1960s, a logical outgrowth (pesyabrar) of progress in applying
numerical control. By the early 1970s, a number of flexible
manufacturing systems were installed, and throughout that
decade one by one they became operational, following a
problem-shakedown period® typical of new technology. The
computer-integrated manufacturing systems grew from the
flexible manufacturing system technology integration.
There are now well over a dozen full-scale CIMSs in op-
eration, and plus a number of installations that use CIMS
concepts. Not only is the technology proven, it is increas-
ingly available ‘a growing number of machine-tool builders,
and turnkey system developers are able to supply CIMS
complete systems. :

NOTES

1. to the management challenge —3anpocamM ynpasJeHHS HPOH3-
BOJCTBOM
) 2. more than one machine part number at low to medium vol-
umes — 6oJiee  OJHOrO KOJMHYECTBA MEXaHHYECKHX Jeralell OT HH3KHX JO
CpeIHHX OGBEMOB BBHITYCKaeMOH NPOAYKIHH

3. a conveyance network—cerb nepeBo3ouYHbIX CPEICTB

4, fixturing stations —nyHKTBI 32:KUMHBIX NPHCNOCOGIEHMH

5. as the ftraffic coordinator—B xauyectBe KOOpAMHATOpA IIOTOKOB
8aroToBOK
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6. following a problem-shakedown period—Bcres 2a NepHOIOM
YCOEWHEIX NPOGJEMHBIX pPelleHui

12, Read Text B attentively. Make up a list of international words
and write them down into your exercise-book. Find the key words and
the topic sentences, write them down too.

13. Analyse and translate the following sentences from Text B:

1. In many instances, CIMSs provide a direct hardware/
software solution to the management challenge. 2. The defi-
nition and the - illustration highlight the three essential
physical components of a CIMS: standard numerically-
controlled machine tools and smart robots; a conveyance
network to move parts and tools between machines and
fixturinig stations; and overall computer control system that
coordinates the machine tools and smart robots, the part-
moving elements, and the workpieces. 3. Linking all data
processing functions creates CIMSs.

Your translation must be adequate.

14. Say whether the following statements are true or false:

1. Smart robots by themselves will provide the full
range of productivity increase without being the part of a
CIMS. 2. CIMSs represent a relatively new strategy to
increase productivity. 3. Incoming raw workpieces are not
fixtured onto pallets at a load station set apart from the
machine tools. 4. Workpieces do not move via the material
handling system, and they are not processed at the pro-
duction machines. 5. When pallet exchange times are short,
the machine idle times become quite small. 6. Management,
finance, engineering, and manufacturing do not altogether
share information to increase quality and productivity.
7. A history of the original concept of CIMS techniology
goes back a long time into the past.

15. Name three essential physical components cf CIMSs.

16. Read Text B again and prepare to reteil it.
17. Look through Text C, express the main peints of it in three
sentences.

TEXT C. ARTIFICIAL INTELLIGENCE, ROBOTS, AND MACHINE VISION

A “smart” or intelligent robot should he able to think,
sense, move, and manipulate material, parts, tools or special-
ized devices through variable programmed motion for the
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performance of a variety of tasks. The thinking ‘or “brain
function”, executed by a computer, is the domain of artificial
intelligence (Al). Sensing and manipulation are “body func-
tions”. They are based on physics, mechanical engineering,
electrical engineering, and computer science. Planning and
execution of tasks entail both the brain and the body, and
so they are aifected by both AI and robotics. Al and robot-
ics are really in their infancy,® but their promise is great.
Some practical applications of :

research are appearing, al-
though in most cases they are
limited and aimed at solving
specific problems. Current eftort
is directed towards extending
the capabilities of current it T .
applications and finding more nterpreting| Generating
general solutions to the prob- !
lems they address. Figure 12 /
can be viewed as a simplified

model of a smart robot system.

The major components of this )
model are: sensing, effecting,
interpreting, generating, reas- 0. 12

oning. The last three of these '

are based on knowledge about the application world and how
it works. This model of Al and robotics emphasize intelligent
functions that are performed. Underlying them are more
fundamental research issues that are concerned with: repre-
senting the knowledge needed to act intelligently; acquiring
knowledge and explaining it efficiently; reasoning: drawing
conclusions, ¢ making inferences, making decisions;?* acting
with knowledge that is incomplete, uncertain, and perhaps
conflicting; evaluating and choosing among alternatives.
Advances in Al and robotics require advances in these
fundamental areas and the capabilities of intelligent functions,
e. g. machine vision. The general purpose of machine vision
systems is the development of mechanisms for effectively
interpreting visual images. Interpreting images can be described
as the process of going from a video signal to a symbolic
description of it. The same image may, in fact, have many
descriptions depending on the reasons for processing it. One
purpose may be to count all the objects in an area, another
may be to describe them, the third may be to determine
their exact location, and the fourth—to find irregularities
in the terrain® that can put navigation problems. Among
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the reasons for interpreting images with machine vision are:
identifying objects, locating objects, detecting changes, navi-
gating, describing a scene,® making maps and charts.

NOTES

. in their infancy—mna sape csoero passutus

. drawing conclusions — BhiBefieHHe 3aKJ0YeHHI
making decisions —npuusite pemenuit

- in the terrain—B HasemHOM opuenTHpe

. describing a scene — onucanue cuens (cueHapus)

TS 0O N e

18. Read Text C attentively. Divide it into 8 paragraphs.
19. Make Text C five times as short. Do it in writing,

20. Write an abstract of Text C in English using key-patterns
(see p. 127).

21. Look through Texts D, E, and F and say to what part of
scientific papers they belong (introduction, conclusion, abstract).

TEXT D

A method of applying Bezier curves to the data interpo-
lation problem was proposed. Four computer outputs indicate
that the proposal in this paper is promising, and that it can
eliminate unpleasant undulations in interpolating curves.
Further studies include the following actions: increase the
order of interpolating curve described by equation (4),
determine the value of ¢ depending on the shape of the CT,
improve the algorithm to derive the CT.

Improving the algorithm to derive the CT is a common
problem as most of the calculation time is used in this
process. Efficient algorithms for deriving tangent lines will
enable our method to use on-line representations of compli-
cated objects in the future.

TEXT E

A method of using Bernstein-Bezier curves for data
interpolation is proposed. The curves obtained satisfy the
required conditions for ‘visual content’. A numerical example
is executed not only on data points in a plane but also on
the data points of a 3D object. Comparisons of the new
interpolating curves with cubic splines demonstrate their
merits.
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TEXT F

B-splines are the most widely used curves in the field of
computer-aided geometric design (CAGD). These splines are
formed by generalizing Bezier curves in order to include the
property of locality. (Strictly speaking they should be called
Bernstein-Bezier curves.) Although their equations have com-
plicated forms, B-splines are widely used in CAGD because
of their responsiveness to user control. The ultimate aim in
this field is to find curves which describe designers’ ideas
correctly on a display. ,

There exists another field called ‘data interpolation’ (or
curve interpolation). The final operation in this field deals
with curves that can depict faithfully the information con-
tained in the given data points. No measurement has been
proposed to assess results of the data interpolation, except
the ‘visual content’. Visual content is a human judgement
and inevitably vague; the criterion is always discussed when
speaking of interpolated curves.

In this paper, Bezier curves will be used to interpolate
data points. As these curve segments-will be calculated sepa-
rately under characteristic triangle (CT) the requirement for
local calculation is satisfied. Further, it will be shown that
the requirement for concave/convex retainment can also be
satisfied using this CT. The composition of CT is done by
introducing two ideas: ‘faithfulness’ and ‘effectiveness’.

REVIEW AND SUMMARY TO UNITS 7 AND 8

1. CAM includes computerized numerical control (CNC),
‘robotics, process planning, and materials requirements plan-
ning (MRP).

2. Application under computer. control covers -the entire
range of factory operations: CNC systems for machine tools
which make part programming easier and enable the units
to communicate with other computers; process planning
integrated with other function (CAD and factory management)
which outlines the sequence of production steps for making
a part through description step-by-step routing in the shop,
- ete. '

3. It was necessary to create computerized planning, i. e.
computer-aided process planning (CAPP) to avoid a shortage
of trained process planners and the need for proper routings.
CAPP has brought to fully automation of the function based
only on information from CAD and machining database.
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4. Flexible manufacturing equipment includes flexible
manufacturing cells, flexible manufacturing systems (FMSs),
and flexible transfer lines. The first one consists of a CNC
machine tool, automated control and supervision subsystems.
The second contains several automated machine tools of the
universal or special type, flexible manufacturing cells, and
manual or automated workstations. And the last one com-
prises several automated universal or special-purpose machine
tools, automated workstations, setting time and short faults
buffers. As can be seen the borders between FMSs and flexible
transfer lines in many cases smoothly overlap each other.

5. There are now approximately 300 FMSs used in the
world, but it is expected that the number of FMS installa-
tions will double every two years until the end of this decade.

6. “Smart” robots by themselves do not provide the full
increase of productivity. It is necessary to use them as the
part of computer-integrated manufacturing systems (CIMSs).

7. CIMSs represent a relatively new strategy for increasing
productivity. Their technology is attractive for manufacturers
and for users. ‘

8. A CIMS consists of standard NC macliine tools, smart
robots, a conveyance network and an overall computer control
system for coordinating the work between the machine tools,
smart robots, the part-moving elements, and the workpieces.

9. In most CIMS installations incoming raw workpieces
are fixtured onto pallets at a load station, then they move
via the material handling system to queues at the production
machines for processing. The flow of workpieces in the system
is under direction of the control' computer actions as the
traffic controller.

- 10. The conveyance network (system) consists of carousels,
conveyors, carts, smart robots or their combinations.

11. In CIMSs management, finance, engineering, and
manufacturing share information to increase quality and pro-
ductivity as well as shorten a production time.

12. CIMS technology has a brief history. The original
concept of NC application appeared in the mid- to late-1960s.
By the early 1970s a number of FMSs were installed and
during the decade the new technology emerged. And so CIMSs
grew from FMSs using technology integration.

13. A “smart” robot should think, sense, move, and manip-
ulate material, parts, tools or specialized devices through
programmed motion for different tasks.

14. The “brain function” executed by a computer is the
domain of artificial intelligence (Al); and sensing and manip-
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ulation are “body functions” of Al. “Body functions” are
based on physics, mechanical engineering, electrical engi-
neering, and computer science.

15. Al and robotics are actually in their infancy, but
they promise a lot of useful things to do.

16. The major components of a smart robot system are
sensing, effecting, interpreting, generating, reasoning. The
last three are based on knowledge about the application
world and how it works.

17. More fundamental research in the field of Al and
robotics is: representing the knowledge needed to act intelli-
gently, acquiring knowledge and explaining it efficiently,
drawing conclusions, making inferences, making decisions,
acting with knowledge which is incomplete, uncertain, and
conflicting, evaluating and choosing among alternatives —
all of the last six are reasoning.

18. Advances in Al and robotics require advances in the
previously mentioned fundamental research (see item 17),
especially in machine vision.

19. The general purpose of machine vision systems is the
development of mechanisms for effectively interpreting visual
images. It can be described as the process of going from a
video signal to a symbolic representation of it.

20. There are four reasons for processing vision images:
counting all the objects in an area, describing them, deter-
mining their exact location, finding irregularities in the
terrain.

21. There are six reasons for interpreting images with
machine vision: identifying objects, locating objects, detect-
ing changes, navigating, describing a scene, making maps
and charts.

SELF-TEST

1. Say whether the following statements are true or false:

a) CAM includes CNC, robotics, and does not include
process planning and material requirement planning. b) CNC
systems for machine tools are the third generation systems.
¢) Process planning is integrated with the other functions
such as CAD and factory management. d) A flexible manu-
facturing cell includes a CNC machine tool, automatic control
and supervision subsystems. e) The machine tool is capable
to perform automatically only one operation on one work-
giece. f) CIMSs represent a relatively old strategy. g) Flexi-

ility of CIMSs sacrifices productivity of them.
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2. Answer the following questions:

a) What does a FMS greatly increase and cut? b) What
form may raw materials be in? c) What would raw materials
be used for without manual intervention? d) Why is a FMS
considered to be a good breeding ground for robots? ) In what
way are automated workstations interlinked to perform simul-
taneous machining of different workpieces? f) What is the
domain of AI? g) What are “body functions” of AI? h) What
is the purpose of machine vision systems? i) What is the
difference between interpreting images with machine vision
and processing vision images? (Answering this question begin
with the words: “Interpreting images is the process of going
from a video signal to ... and processing vision images . .. .”)
3. Complete the following sentences choosing the right
word:

a) Process planning, making a part, etc. describe step-by-
step a workpiece routing through (the class, the laboratory,
the shop, the room). b) The need for consistent routings has
brought computers to (require, perform, make, solve) this
task. ¢) The acronym CAPP means computer-aided process
(performing, planning, producing, processing). d) Smart robots
by themselves do not (serve, perform, provide, use) the full
increase of productivity. e) The major components of a smart
robot system are sensing, effecting, interpreting, generating
and (performing, reasoning, solving, doing). f) Advances in Al
and robotics require advances in the fundamental research,
especially in (machine process, machine construction, machine
vision, machine exploitation). g) Smart robots help a CIMS
to provide the full increase of (flexibility, productivity,
complexity, activity).

4. Define the term “flexibility”. 5. Name more fundamen-
tal research in the field of Al and robotics. 6. List the main
devices of a flexible manufacturing cell. 7. Describe the
process with the help of FMSs. 8. Say why FMSs are called
factories. 9. Speak on advances in AI and robotics nowadays.
10. Name the reasons for interpreting images with machine
vision. 11. Name the reasons for processing video signals.
12. Speak on CIMSs obligations. 13. Speak on a smart robot
obligation. 14. Write briefly the work of CIMSs.



PART 1l

SUPPLEMENTARY TEXTS

JlononuuTebHbE TEKCTHl NpeHasHauYeHbl AN Pas/THyHBIR
BHJIOB CaMOCTOSITe/IbHOH PaboThl CTYACHTOB.

The USSR Achievements in CAD/CAM Systems

The 27th CPSU Congress outlined the main trends of
further economic and social development in the period of
1986-1990 stressing the urgent need of introducing automated
systems, primarily CAD, CAM, CIM and FMS, to every field
of management.

At present in the USSR a lot of application program
packages (APPs) are utilized. Among them one may find,
for example, APPs for modelling and optimizing gas turbine
engines. These APPs realize engine component mathematical
models in a CAD system. Besides, APPs with a dialogue
monitor for analysing temperature, strengths and strains in
cylinder-piston Diesel engines are used. This monitor pro-
vides a user interactive dialogue mode by means of the
package PARK. '

GRAPHOR and FAP-KF are applied in CAD systems
for computer graphics APPs. GRANIT and DISFORP serve
for solving problems of planning national economy whereas
MAVR does for computer-aided design and dispatching
control.

There exists also MRAMOR * workstation, i. e. a multi-
functional editorial board service workstation. It is success-
fully used for automatization of editor activity in entry,
editing and preparing to print different publications—news-
papers, books, journals, magazines, etc., i.e. to do all that
without subsequent typesetting of various printing plates.?
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Using MRAMOR an editor is able to read a text at the
sereen “window”, to debug it, to reconstruct a typesetting
for any given formats, etc,

MRAMOR uses a microcomputer with floppy disks and
hard disks and a high-speed laser printer for setting up
types and spacing. @

MRAMOR has been developed under the guidance of
academician A. Yershov in the specialized laboratory at the
Computing Centre of the Siberian Branch of the USSR
Academy of Sciences.

In our country the most widespread systems of today are
expert systems. Their task is to accumulate experience of
those working in poorly formalized fields such as medicine,
biology, history, etc. Expert systems possess a special expla-
nation system, whose purpose is to explain a human being
the reasons for recommendations of specialists, and as a
result, such systems raise the confidence degree of specialists
to an “electronic adviser”.

PIKOM* is a computational equipment system with
image dialogue facilities for interactive modelling of robotics
systems and flexible automated ones. PIKOM enables to
realize a wide range of functional possibilities. They are
divided into the following basic groups:

— image information sensing and analysing in visual
and speech forms;

- — interactive graphics;

— interactive image modelling.

PIKOM makes use of microcomputer “Electronica-60M”
representing a system with a single processor, 64 Kbyte main
memory, 1 Mbyte floppy-disk external mermory, and an exter-
nal interface on the basis of CAMAC system. 2

PIKOM capabilities may be’ essentially extended due to -
the application of powerful microcomputers and highly devel-
oped peripheral technology. '

In the future PIKOM systems for flexible automated
manufacturings modelling will be based not only on powerful
microcomputers, but on their networks. Hence, they will
feature a different system design hardware/software technology
with custom VLSI circuits,.® special architecture synthesis,
and developed peripherals of the kind of powerful graphics
workstations.

Thus, in the Soviet Union creation and development of
new ways for automatization and intensification of modern
production mean deep and all-round transformation of ecop-
omy, science and technology.
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NOTES

1. MRAMOR — MuOrodyHKIHOHaJbHOEe paboyee aBTOMATH3HPOBAHHOE
MeCTO '06C/yKUBaHUA PefaKUHH

2. to do all that without subsequent typesetting of various printing
plates— fesiaTh Bce 3TO ¢ MOCJEAYIONIMM Ge3HACOPHEIM MOJIyYEHNEM medaT-
HBIX dopM

3. a high-speed laser printer for setting up types and spacing —
GHICTpOIeACTBYIOMEE Ja3epHoe MedaTaloliee yCTPOHCTBO AJs HaGopa THMO-
rpadckux JHTEpP H MpoGesibHOrO Marephana (MaTepuaia npogesos)

4, PIKOM— nporpaMMHO-HHCTPYMEHTA/bHBIA - KOMIJIEKC ~MOACAHPO-
BaHHS

5. on the basis of CAMAC system (computer-aided measurement and
control system)—mna Gase cucremst KAMAK (cucrembl aBTOMaTH3HPOBaH-
HBIX CPEACTB M3MEPeHHS H YIPaBJCHHUS)

6. a different system design hardware/software technology with
custom VLSI circuits —omaHyaomascs anmnapaTHo-nporpaMMHas TeXHO-
JIOTHST IIPOEKTHPOBAHUst cuCTeM Ha ocHoBe 3akasubix CBUC (cepxGoisib-
IUHX WHTETPANBHBIX CXeM)

CAD in Indusiry Abroad

ASIC Design Software. Software for the design of appli-
cation specific integrated circuits (ASIC) has been introduced
in the UK by Mikron Microelectronics.

According to Mikron, the package can do the full auto-
matic layout of 600 gate arrays (BeHTusbHas Matpuua) with
100 per cent utilization in 15 minutes on a VAX 11/750 com-
puter. It takes 20 minutes to do a 1500 gate array on the
same computer but only achieves 99.8 per cent utilization.

The Mikron package has been developed to aid the design
and testing of semicustom (nosnysakasuoit) integrated circuits.
According to Mikron it features schematic entry, netlist
extraction, logic simulation, placement, routing, timing
extraction, PG tape generation, fault simulation and test
program generation. The package is available for several
hardware configurations including DEC’s MicroVax and VAX
systems, the IBM PC AT and Tektronix systems. The price
varies according to the configuration.

Software to Suit Models and Moulds. 3D modelling and
mould making software for micros has been developed by
Lewill Systems. It is called CHEOPS. It works by creating
a model from sections which are defined using a 2D CAD
system and then assembled in 3D. The final result can be
viewed from any angle, and volumes can be calculated.

A cutter path (nyTh pexymero uHcrpymenra) is automa-
tically generated to produce the finished mould. Further
programming is required to achieve a fine finishing cut.?
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CHEOPS can be integrated with the 2D drafting system
to parametrically vary the dimensions of critical sections
-(kpurnueckoe ceuenne). According to Lewill Systems a turnkey
system would cost approximately £35,000 and would include
CHEOPS - software, a 2 1/2D NC programming facility,
2D drafting input toe CHEOPS and an appropriate micro-
computer. _

Al Systems from Tektronix. Tektronix has introduced two
artificial intelligence systems: the 4405 and the 4406. It has
also announced a price reduction of its 4404 Al system.

The 4406 is powered by Motorola 68020 microprocessor
assisted by a 68881 floating point coprocessor.? It includes
a 19 in, 60 Hz display with a resolution of 1280 1024.
It has 2 Mbytes of RAM, 32 Kbytes of virtual memory
address space® and a 90 Mbyte hard disk. - )

The 4405 is also powered by the Motorola 68020 with
the 68881 floating point coprocessor, however it hasa 13 in,
60 Hz screen with a 640x640 viewable display acting as a
window onto the 1024 x 1024 addressable bit map (oro6pa-
xkenue). It has 1 Mbyte of RAM, 8 Kbytes of virtual memory
address space and a 45 Mbyte hard disk.

According to Tektronix, these systems are aimed at artifi-
cial intelligence applications and include the Smalltalk-80
programming environment, a Unix-like operating system and
‘a C compiler as standard features.

Colour Plotter from Versatec. A new plotter has been
announced by Versatec Electronics. It was demonstrated for
the first time at DEC’85 in Birmingham, UK. :

The 24 in colour plotter uses Versatec’s multipass colour
plotting technique. The media is marked to end of plot on
the first pass to ensure proper registration, the media is then
rewound (nepemaremBars) to the plot starting position. Four
subsequent passes overlay the four colours: black, cyan
(6uprozoseiit), magenta (kpacumii), and yellow to produce the
full colour output. '

The plotter will plot on both paper and film. It is aimed
at applications such as CAE, CAD, mapping (orobpaxeHue)
and general computer graphics. It has a resolution of
200 dots/in.

HP Workstations. Hewlett-Packard has expanded its
HP 9000 computer family by adding a series of technical
workstations, known as the .Series 300.

. Two CPUs are available: an entry level Motorola 68010
and a 32-bit 68020 for faster performance. Both configurations
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have 1 Mbyte of RAM as standard, but can be expanded
to 7,6 Mbytes.

There are four bit-mapped displays on offer: two of
medium resolution (512400 pixels) on a 12 in screen, and
two of higher resolution (1024768 pixels), with 19 in colour
screen and a 17 in monochrome screen.

The programming languages and operating systems avail-
able with the Series 300 include BASIC 4.0, PASCAL 3.1
and HP-UX (a Unix derivative?). The Series 300 will run
most of Hewlett-Packard’s Series 200 applications software.

Finite Element Analysis on Micro. A 3D structural ana-
lysis tool for IBM PC is_being offered by Control Data.
It is called the Cybernet Express Structures program.

According to Control Data, it is the first in a range of
micro-based engineering workstation programs to be released.
The whole range will be marketed under the Cybernet Express
label (vapkupoBounbiit 3Hak) and will include piping (mepe-
ChIIKA JAHHBIX), power systems analysis, and project man-
agement systems.

Cybernet Express Structures can be used to perform finite
element structural design and analysis. An interactive com-
puter graphics facility is included in the system. Control
Data said that the system is capable of analysing problems
of up to 300 nodes, but larger problems can be transferred
into mainframe codes such as Nastran or Ansys.

Automated VLSI Design. The Genesil family of auto-
mated VLSI design turnkey products has been extended by
two further systems: the Genesil 100 and the Genesil 500.
The manufacturers of the Genesil range provide their custom-
ers with service support and this includes training.

The Genesil system enables the user to work at the
functional level as Genesil will generate timing and simu-
lation models, power estimates, test vectors and finished
layouts (tonosorns). It supports VLSI designs in dual-layer
metal CMOS and single-layer NMOS.?

The Genesil 100 system configuration includes a DEC
Micro-Vax II with 2 Mbytes of RAM, 184 Mbytes of disk
storage, a 95 Mbyte magnetic tape drive, a colour graphics
terminal and DEC’s Ultrix version of Unix. _

The Genesil 500 system five-user configuration includes
a DEC 11,785 VAX, 8 Mbytes of RAM, 450 Mbytes of disk
storage, a 9 track magnetic tape drive and the Berkeley
4.2 version of Unix.

FORTRAN Graphics. GT-2-LIB is a graphics software
library for 2D draiting and design. The library is written
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in FORTRAN and allows the standard features such as scale,
shift, rotate, mirror and shear (cpe3) and also selective
erase (cTupaHHe) and area fill (3anonHenne naomann). It will
drive any of the Counting House rasterscan terminals and
is cempatible with the Tektronix graphics terminals.
GT-2-LIB is the first in a suite of CAD/CAM programs
from Counting House.

AutoCAD has 3D Capabilities. Autodesk Inc., CA, has
developed a new version of the AutoCAD program. Version
2.1 contains 3D visualizations, internal services, and other
enhancements (moxeprusauus) including support of many dot
matrix and laser printers.® Improvements include an inter-
active pick function, nonlimits on drawing complexity, and
a variable and macro facility, providing tools to create
custom commands and functions. Wire-frame drawings can
be viewed and plotted, with hidden line removal providing
a realistic 3D image of solid objects. :

NOTES

1. a fine finishing cut— cusTie TonKO# uMCTOBOI CTPYXKKH

2. a 68881 floating point coprocessor — conpoueccop 68881 (8 Mmuo- .
TONPOLIECCOPHOM CHCTeMe) ¢ TUIaBalomiell TOYKOMN

3. 32 Kbytes of virtual memory address space — afpecHOe IIPOCT-
PaHCTBO BUPTYaJbHOH naMsatd B 32 Kuno6aiita

4. a Unix derivative— npoussonumiii (#3bIK) ¢upma FOHHUKC

5. in dual-layer metal CMOS and single-layer NMOS — 5B apyxcnoi-
HEIX METAJTHHeCKHX KOMMJemeHTapubix MOII-cTpyKTypax H OnHOCAONHBIX
Kanajibbix MOIT-npuGopax

6. of many dot matrix and laser printers— or MuoroToueunoi Mar-
PHUEL H J1a3epHBIX MeYaTAIOIUX YCTPOHCTB

CAD/CAM in Industry Abroad

Computers Help Build Cars. The automotive industry
continues to be a leader in CAD/CAM, having some of the
most extensive computer networks in the world. Ford Motor
Co. has over 300 Prime Computers linking workstations in
30 different design and manufacturing sites. Through local-
area networking and patch-switching, ! operators can access
data stored anywhere in the network. This allows, for
example, the Body and Chassis Engineering Div.? to trans-
fer design data to the Truck (rpysoBoit aBTomMoGuab) Engi-
neering Div. for review and analysis. The automaker uses
the Product Design Graphics Systems (PDGS), a package de-
veloped internally by Ford and now marketed- exclusively by
Prime Coemputer Inc. Using this package, the company plans
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%’o prgdéice 90% of its automotive designs on CAD systems.
y 1989.

Colour Moniter for CAD/CAM. Conrac has extended its
range of high resolution graphic displays by adding a new
model: the Conrac 7311 colour monitor.

The monitor has a 19 in screen with a resolution of
1280 1024 pixels. It has a 110 MHz video bandwidth
(mosoca wacror), a 65 KHz horizontal scan rate and a 60 Hz
vertical refresh rate.

According to Conrac the monitor is ‘suited for CAD/CAM,
CAE and other applications’. It is available in full cabinet
(xopnyc). Conrac offers service and engineering support.

The basic monitor is priced at £742, but further options
such as antiglare facilities® are available at extra cost.
Conrac is aiming it at the OEM market.*

 32-bit CAD/CAM. Graftek has introduced the Series
32 CAD/CAM system, based on a SEL 32/27 32-bit mini. The
system can handle 12 workstations, but a typical configu-
ration of CPU, hardware floating point, 300 Mbyte disk,
75 in/s magnetic tape, four monochrome raster displays and
a 24 in/s plotter is rather expensive. Software is GMS,
based on MCS’s AD-2000.

Phoenix Launch. Phoenix Digital Computers Ltd. had
launched in the UK 32-bit single board supermicro called
the GS-32. It is aimed at OEM system builders supplying
the CAD/CAM, CAE and industrial process control appli-
cation areas. .

The GS-32 uses the NatSemi 32032 chip and was de-
signed in the USA by Goodspeed Systems Inc. Design soft-
ware tools will be offered by Phoenix, including the GS-3200
development system which uses the Genix operating system
(Genix is the National Semiconductor version of Berkeley
Unix). . .
D)rawings Annotated on PC. Auto-trol has produced a
software package called Redliner which runs on the IBM PC,
PC XT and PC AT systems. It allows Auto-trol’s users to
view and annotate (nosicuats) drawings that have been creat-
ed on its AGW (Advanced Graphics Workstations) family
of workstations or on VAX-based CAD/CAM systems.

Auto-trol suggests that this provides a lower cost approach
to shopfloor or on-site plant applications where users can
review and edit CAD/CAM drawings as well as access PC
software. However any annotations (KoMmenTapHit) carried
“out affect only the copy of the drawing held on the PC and
this prevents accidental tampering (ciyuaitnas sakasika) with
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the primary graphics file. These annotations are displayed
as a reference file over the original at the host workstation.
CADAM — Auto CAD Translator. IBM’s mainframe-based
CAD system CADAM can be linked to Autodesk’s AutoCAD
which is microcomputer-based. CADCOR has developed a
software translator that allows translation of drawings ' be-
tween AutoCAD and CADAM databases. CADCOR’s software
runs on IBM’s 4300 series and 308X series mainframes and
is executable from a PC linked to a mainframe.
- _CADCOR supports communication between AutoCAD on
a PC and CADAM on a mainframe via an IBM 3270 coax
(coocHBI) connection or a serial asynchronous ASCII trans-
' mission over a modem. ® ‘
 CADCOR s a Californian company specializing in the
integration of micro and mainframe systems particularly in
the CAD/CAM field. It became an IBM complementary (go-
NoNHATeIbHBIN) marketing orginization program participant
for the CADAM system.

NOTES

1. patch-switching — nepexsiouenne BeraBok B nporpamme

2. the Body and Chassis Engineering Div. —ot1en NPOEKTHPOBAHHU S
(KOHCTPYKTOPCKOe 6I0PO) KOPMYCOB H. XONOBOH 4aCTH aBTOMOGH/S

3. such as antiglare facilities-—rtaxme, xax YCTpOicTBa no npef-
OTBPAWEHHIO OCJETJEHHS (C/IETHMOCTH)

4. at the OEM market — priHox c6biTa GUDMBL, sIBASIOMENCT OCHOB-
HbIM _H3TOTOBHTeJIEM 0GOPYIOBAHHS

5. a modem (modulator-demodular)—Monynﬂp-nemonymp

Teaching CvAD/CAM

Teaching the use of computer-aided design is growing
field. Teachers, like pupils have widely varying levels of -
expertise. Courses and tutorials (koncymbranus) are held by
various commercial or institutional bodies, often employing
knowledgeable practitioners of CAD as tutors (HacTaBHUK).
The content of these lectures Mmay cover what CAD is, why
and how to use it, how to select the best soft-/hardware for
one’s application and whom to buy it from.

This is the first in an occasional series of articles that :
look at the courses currently available for the manager, the
first-time user and the CAD specialist. The aim of the course
appears to be to give an inexperienced user of CAD/CAM,
or a manager who intends to purchase (npuoBperats) a CAD
system, a thorough briefing, and technology of the field. He -
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(she) then is given more specific advice on what kind of
software system would suit his (her) needs, and the advan-
tages that computerization can bring. The three-day course
is structured as follows: introduction; the computer graphics
environment; the basic computer graphics technologies; what
CAD/CAM is; CAD, CAM, CAE, CIM examples; CAD/CAM
market today and tomorrow; how CAD/CAM is justified;
what the choices are; management issues; other computer
graphics applications; open workshop (oTKpEITHIA ceMHHap).

In the course it is especially emphasized the importance
of the ‘New user’, who should be able to use CAD without
needing to know how the technology works. An analogy be-
tween the new CAD user and a car driver who has no idea
of how to maintain his car is drawn.

The first day’s programme covered a broad outline of
CAD/CAM, what it does, and how it can help a business.
There are some technical details of the hardware and soft-
ware used in CAD and description of their functions. The
course is well structured. It leads the inexperienced user in
the more complex parts of the subject gradually (mocremnen-
Ho) and relates each fact to the wider background (¢ou) of
the CAD/CAM field. The more experienced user is contin-
ually given fresh aspects of familiar subjects.

The documentation which accompanies the seminar is a
volume (xuura) of papers on various aspects of CAD/CAM
with graphs and representative lists of CAD/CAM suppliers
(nocraBmuk) and service bureaus; a useful reference for any-
one interested in using CAD/CAM after the course will be over.

A Model and lts Implementation
in a Practical CAD/CAM Database

{An abstract)

A practical CAD/CAM database system concept and a
CAD specialized database are discussed. The CAD/CAM (da-
tabase system is organized with three-layered databases:
global, local and working databases. A CAD specialized da-
fabase is represented. Its comparison with the conventional
or CODASYL database systems® is considered. _

Key words: Database, CAD, CAM, CAD/CAM, DBMS,
Geometric Model, Multi-layer Database.

1. Introduction. With the progress achieved in practical
two- or three-dimensional CAD/CAM systems, file management
functions have been required for effective management of a
large volume of pictorial data. Especially, a lot of con-
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nection information, such as relationships (BsauMocBsss)
between arcs and nodes, has to be stored to manipulate
three-dimensional objects effectively.

From a system development viewpoint, it is necessary
to construct user application CAD systems using a core
CAD/CAM system ? which has been developed beforehand
(panee). The core system is customized with the user-depen-
dent information introduction left to the users themselves.
This leads to the necessity of data independency, the
same as with conventional database management systems
(DBMS). On the other hand, CAD/CAM systems are intend-
ed to include interactive functions. Therefore, CAD/CAM
systems should process geometric operations as fast as pos-
sible.

The above factors mean that both performance and inde-
pendency problems have to be resolved in order to realize
CAD/CAM databases, though the problems are mutually
(ssanmno) related and hard to separate. To overcome (mpe-
oloJeBarb) the problem, many researchers have worked in
the field of engineering databases, where all the design
information is stored.

The authors have already presented the multi-layered
database architecture. This architecture includes three kinds
of database called working, local and global databases.
~ This paper describes the multi-layered database architec-
ture and the working database management system.

2. The CAD/CAM Database Concept. CAD/CAM data-
bases have been recognized by researchers as a key facility
to integrate a variety of product and manufacturing design
activities, and have become the subject of renewed interest
as an important factor for realizing an incorporate informa-
tion system, the CIM. However, there are few effective
CAD/CAM database architectures which conform to practical
design activities, and few CAD/CAM database systems are
practically used. For resolving this inherent problem, it
seems to be necessary to reconsider CAD/CAM database
concepts from the following viewpoints: 1) CAD/CAM Data-
base Application Environments; 2) Design Organization
Views; 3) Data Utilization Views; 4) Multi-Layered Data-
base Systems.

We shall consider the last one. To realize a practical
CAD/CAM database system, which conforms to the manu-
facturing organizations and design activities discussed, a mul-
tiple organized database system will be proposed. In the
multi-layered database system the database is subdivided
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into three database organizations: global, local and work-
ing databases. (See Fig. 13.)

The global database maintains the common data, which
is logically integrated in the enterprises. It is a permanent
database, which is preserved during the product life-time.

T

Structured

Dynamic
Structured
DB

CAD Oriented

Nonstructured d
DB Structure

DB

Conventional Engineering | CAD Oriented
DBMS Oriented DBMS DBMS

Global Databases L Local Databases | _ Working Databases
T e

Fig. 13

The local database is maintained for an individual de-
partment and/or a designers group, according to CAD/CAM
application distribution. The local database seems to be a
subset of the global database; however, CAD/CAM applica-
tions only communicate with each other through the data-
base which is organized with resulted design data, preserved
data, common data in the department.

The working database supports an individual designer’s
work, and is organized with data relevant (paccmaTpHBaeMbli)
as regards the individual designer. This database is a tem-
porary database which is retained (coxpaHATb) until termi-
nation of the design, such as in resulting design .data, in-
termediate design data, current designing data, and reference
object data. Since designers most frequently communicate
with the personal database, it is necessary to realise inter-
active processing within a short period around time. There-
fore, this database management system should be a CAD
specialized database management system. _

3. Working DBMS Implementation. The working DBMS
implementation, i. e., functions and storage structures, is
presented. The performance evaluation results are also de-
scribed to show the system effectiveness.

3.1. CAD DBMS Functions. The interface between this
system and application programs are as follows:
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— View mechanism: view are defined by data type and
ordering transformations.® No other transformations are em-
ployed, because of performance degradation and less usage.

— Interface region: application programs have to prepare
the interface region through which data are stored in the
database and extracted from the database. The size of this
region can be determined by application needs; i. e., appli-
cation programmers only allocate enough of their regions to
use the database.

— A large number of data access: data accessing the
same entity-type data at one time occurs frequently in CAD
systems. Therefore, “bundle” data manipulation functions*
are provided.

3.2. Internal Storage Structures and Performance Eval-
uation. The storage data structure for this system is, to a
certain extent, the same as compared with a conventional
storage structure. But to reduce internal processing over-
heads, the following features are considered: data transfer
reduction, pointer access reduction, data directory com-
paction.

The CAD database management system was compared
with both the conventional relational and CODASYL data-
base management systems, from the performance viewpoint.
The result is that this system is about three times faster than
the CODASYL DBMS® and is also about ten times faster
than the relational DBMS. ¢

4. Applications. To confirm the effectiveness of this
system, the system has been included in a solid geometric
model which can manipulate complete three-dimensional
objects in a computer model. From the pointed above it is
confirmed that the solid modeler with this system works
well, especially faster than the other modelers with their
special file management systems.

Engineering database architecture is an open but impor-
tant problem in CAE research. Information structures stored
in the engineering database have to be defined first. The
working DBMS can be employed as one of the engineering
DBMSs. The non-structured data and scientific data can be
stored in the database of the system, as they are. However
it is impossible to control this data transformation into the
structured form. On the other hand, a lot of picture data
can easily be stored and are well-organized efficiently, wheth-
er two-dimensional or three-dimensional.

5. Conclusion. This paper presented the CAD/CAM data-
base concept and the working DBMS. The presented
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CAD/CAM database concept called multi-layered database
architecture, makes it possible to develop flexible applica-
tion systems, step-by-step, and to optimize the system util-
ization from the performance, management and operational
viewpoints. The working DBMS is a component of multi-
layered database systems. It has been included in a real
geometric modeler. This system can be used not only in
CAD/CAM systems besides modelers, but also in interactive
systems, because of good performance and functions rele-
vant to non-structured data access.

(The paper above is considerably abridged)

NOTES

1. CODASYL database systems—KogacusioBckHe CHCTeMbl 06a3 JaH-
HbIX, OCHOBAHHEIE HAa HCIIOJb30BAHHH yKasaresieli H HHJIEKCOB

2. a core CAD/CAM system—CATIP/ACY TIl c (beppHUTOBOIt MAMATBIO

3. by data type and ordering transformations —ny1eM npeobpaso-
BaHHS THIOB JAAaHHLIX M KOMaHN

4. “bundle” data manipulation functions —@yskuuu no obpaboTke
«TyyKa» AaHHBIX (HHMODMALKH)

5. CODASYL DBMS— konacuiosckast CYB[,

6. the relational DBMS— peasiunonnas CYBJL

A Machine Should Work, and Man—Think

The short, dynamic word “robot” was first coined back
in the 1920s by Karel Capek, a Czech writer and play-
wright.

Finishing work on his play «R.U.R”, the only thing left
for Capek was to think up a word to desiggate the play’s
characters—humanoid machines. True, Karel Capek was think-
ing of calling them “labors” from the Latin word for work.

“Don’t you think it might be a ljttle too pretentious?” —
he asked his artist brother, losef Capek. “Labors, la-bors.
But why not base it on the Czech language? Call them
robots.” }

That was how the Capek brothers coined the word “robot”,
now included in practically all the world’s languages.

The robots of our time resemble humans very little.
According to specialists, the main thing is for them not to
look like people, but to just do their work for them. Facto-
ries equipped with automatic machine tools, transfer lines
and management information systems place a lot of hope in
them. '

Automation has stepped up the machining of the most so-
phisticated items, improving precision and quality of output,

107



but it has demanded that the fulfilment of all the auxiliary
operations be likewise as precise and quick. And this be-
came the job for modern robots.

- Automation sought (uckarb) out areas where a robot can
operate as well as a person but where people are reluctant
(zenate ¢ Heoxoroit) to work. In other words man has creat-
ed the robot so as not to become a robot himself.

What They Can Do. By borrowing (3aumcrsosats) Karel
Capek’s name, sci-fic! writers did a disservice® to the first
production robots. They appeared in the 1960s and were a far
cry ® from their literary prototypes which were superendurable
(cBepxBBIHOC/MBEIH), superquick, superstrong and superintel-
lectual. In addition to that, they were complex and capri-
cious (kanpusHmid) in maintenance.

One of the first-generation robots could perform opera-
tions of the type “take off—put on” or “pick up — bring”.
It replaced several stevedores (noproBsii rpysunk) and rig-
gers (rakenaxuuk). However, it could pick up billets (3aro-
T0BKa) or other items only from definite positions determined
by a rigid programme.

Today, to avoid errors, robots are supplied with vision
(TV camera) and hearing (microphone). Man entrusts (mopy-
yatb) to second-generation robots the performance of more
complex production operations — painting, soldering (naiia),
welding (cBapxa) and assembly work.

more complex task lies ahead —to remove people com-
pletely from production areas where there are harmful fumes
(Bpenrbie ucnapenust), exclusively high or low temperatures
and pressure. People should not” work in conditions that are
hazardous (onacmmiit). Let the robot replace them there —and
the sooner, the better. That is how Soviet scientists under-
stand one of the main humanistic tasks of robotics of our
time.

Variations Are Possible. Does this mean that first-gener-
ation robots have done what they could and can leave the
production scene? The experts say not at all. The USSR
and the other socialist countries have a great need for such
machines, especially during loading-unloading operations.

Variations are possible, too — robots of several genera-
tions operate together, within a single team. And the machine
of the higher class secures the necessary working condition
for the other, rigidly-programmed robots.

Generally speaking, a single robot by itself is hardly of
any use in production. It must be coupled in design with
other equipment — with a system of machines, machine tools
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and other devices. The task is to set up robotized: complexes
and flexible productions capable of transferring easily
and quickly to an output of new goods. : :

Flexible production systems (FPSs) consist, as a rule, of
several machine tools with numerical programmed control
(NPC), or of processing centres—machine tools equipped
with microprocessors. The FPSs also include robot loaders,
which deliver and take off items, and transport robots. All-
purpose computers control the entire cycle, including the
storage facilities.

The USSR started making FPSs in the 70s and now has
more than 60 such systems for different purposes. In 1985
a large-scale production of robots started at the Krasny Pro-
letary plant in Moscow. The Soviet programme, calculated
till 2000, provides for building over 1,800 FPSs in different
parts of the country.

‘Robots Steal Jobs. Japan holds the lead in the world
for robot production. No wonder it is called “the land of
robots”. It was precisely robots that served as the main “task
force” of the Japanese automotive firms in their struggle
against their US rivals. Because of robots, the Japanese
automotive industry produces some 60 cars per worker per
year as against 20 cars—in the USA. In order to start the
output of a new model the US General Motors Corporation
stops the assembly line for several weeks, whereas this con-
version takes only a few hours at the Japariese plants equipped
with robots.

According to the Organization for Economic Cooperation
and Development (OECD) the number of jobs to be liquidated
by 1990 due to introduction of robots in the manufacturing
industry alone, will reach 3 per cent in Japan and Sweden,
1.5 per cent in West Germany, 1—in the USA and 0.5 per
cent—in France and the United Kingdom. ,

Each such per cent stands for hundreds and thousands
of people who are to be laid oif in the near future. According
to the NBC TV network in the USA, when unemployment in the
USA rises 1 per cent, the suicide rate (komuuecTso caMoyGuHCTB)
goes up by 4 per cent, the number of murders (y6uiictBo)— by
over 5 per cent, the number of patients at mental institu-
tions—by 3, the number of prisoners in jails (ropbpMa) —
by 4 and the death rate by 2 per cent. .

The Social Goal is in the Forefront. In the USSR roboti-
zation will not, to the contrary, lead to unemployment. The
society and the state is concerned well in advance that the
workers freed from different sections and whole industries
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would be transferred to other industries, where (also in a
planned way) the necessary jobs are set up and conditions
. are brought about for training personnel. After taking special
training at state expense, the workers become highly skilled
operators of automatic systems and adjusters of robots and
are able to work at places where they are needed. And we
must say that in the socialist countries the replacement of
people by a robot in harmful and dangerous operations is
justified even when it doesn’t produce profit. The social
goal is in the forefront.

This, of course, doesn’t mean at all that robotization
problems are automatically solved under socialism. The first
steps taken by robots in the USSR, too, were not plain
sailing. Not everybody, especially conservative-minded admin-
istrators, liked the innovation. However, now there are less
and less economic managers who fail to grasp the ideas con-
cerning the acceleration of scientific and technical progress.

‘The Russian Robots Are Coming.’ An article so entitled
was published several years ago in Business Work magazine.
The US magazine expressed the opinion that the USSR would
occupy a high place in the world as far as the number of
operating robots is concerned.

And indeed, at the end of the last five-year period the
fleet of industrial robots in the USSR numbered 50,000
which is quite comparable with the situation in the industrial-
ized countries in the West. Today Soviet enterprises produce
over 1,000 robots every month.

' The new edition of the CPSU Programme says that
robotization will be introduced at an ever bigger scale together
with electrification, chemicalization and computerization of
production and also with the development of biotechnology.
Simultaneously the task has been posed to close the gap
(paspni) between us and the majority of the leading Western
countries in the number of the more sophisticated robots.
By 1990 many of the Soviet robots will be able to “see”,
will have other “senses”, and some “egg-heads” («untes-
niekTyasibly) will be able to make independent decisions.
“It is possible to assemble robots of all degrees of sophisti-
cation, including those with elements of artificial intellect
~out of a large number of such modules, as if out of children’s
cubes,” says Professor Yevgeny Yurevich, a Leningrad scien-
tist, who heads the council of industrial robotics of the
CMEA countries.
, It seems that the term “artificial intellect”, which only
recently used to generate so many sharp agreements, is be-
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coming as familiar as computer “memory” or “machine logic”.
There is already talk of making thinking robots. How is
this work progressing? “Not as quickly as we scientists
thought it would at first,” Professor Yurevich says. “It cannot
be done without real profound knowledge. We must analyse
human behaviour, study the human thinking processes, so
as to be able to recreate (BoccosnaBath) them later on arti-
ficially. But personally I am absolutely convinced that a
thinking robot, once it gets the ability for self-perfection,
will enter the process of evolution. But in this case human
possibilities are not the limit. Starting at the point at which
the evolution of living beings created man, the evolution of
robots promises to surpass (npesocxoauTb) man’s possibilities
in certain fields. Apparently, robots will appear which will
be able to discourse (paccyxpaate), understand and acquire
the ability to study. Who knows, maybe they will be able
to enrich (o6oramats) our concepts about the world around us.

“We can guess all we like about the capabilities of the
robot generation yet to come, but one thing is certain —
a robot will never be able to grasp even the semblance
(nonobue) of such emotions as love, honour, pride, compas-
sion, pity, courage and selflessness, i.e., of all that comprises
the innate essence of humanity.”*

NOTES

1. sci-fic = science fiction— Hayunas danractuka

2. to do disservice —OKashBaTb IVIOXYIO YCAYTY

3. to be a far cry—30. oueHb OT/IHYATBCA ]

4. the innate essence of humanity — npupoxJeHHasi Cyu(HOCTb IyMa-
HA3Ma



PART IH

TEPMUHONOIMYECKMA CNIOBAPHL
no CAMP U rac

A

acoess ['akses) BrGopka (43 mams-
TH); O6palieHHe (K NamATu);
JOCTYN; memory a. BhIJOpKa H3
NaMATH; ofpaljeHHe K maMsaTH

accuracy [’®kjurasi] uetkocTb, TOY-
HOCTh (H306paenus)

acquisition [,&kw1’zi fon] cGop (nan-
HBIX, HHpOpManuu)

acrenym [‘@kronim] akpouum

advanced [ad’vanst] mnporpeccus-
HBIH; YCOBEpIICHCTBOBAHHBIH;
Y/yulIeHHbIH; NPOJABHHYTHIA; a.
DBMS CYBI ¢ yayumieHHBIMH
cBOHCTBAMY -

advantage npeuMymectso (nanp.,
B NIPOEKTHPOBAHHH)

aid [erd] momous; MeTOX; CpeACTBO;
nocobue  (yuebHoe); debugging
aa.! cpexctBa otyazku; symbol-
ic aa. CHMBOJIHYECKHE CDEJCTB3

allocation [,zla’keifan] pasmeie-
HHe; pacnpejieleHye; memory a.
pacnpefesieHne NaMsTH

alphanumeric ['z!fonju'merik] 6yx-
BEHHO-IH)POBOI

analysis [a'nzlesis] anamus; Teopus,
TEOpeTHYeCKHe HCCJIe IOBAHHS;
cost-effectiveness a. unxenepro-
9KOHOMHYeCKu# aHanus; finite-

element a. ana/nu3 KoHeuHsIx 3Je-
Mentos; heat transfer a. ananus
NMpPOLECCOB NIepefiaud Temsa; ni-
merical a.uHcenHsli ananus; sys-
tem a. cucremuniit anasms; tran-
sient dynamic a. quBamMuueckuit
4HAJIA3 TIEPeXOAHBIX NPOIECCOB

animation [eni‘meifon] oxusme-
HUe (IMHAMUYECKOE); MyJIbTHIIH-
Kauus

application [,&pli’kei fon] npumene-
HHe; UCIIO/Ib30BAHHE; IPHKJIA KHAS
3ajava; pabota; NpUKAAJHAS CH-
cTeMa

applied {o'plaid] npuksagnoi

approach [a'proutf] noxxom; mpu-
GJaMKeHHe; MeTON; NpHHIUN; ba-
sic aa. OCHOBHBIE ITOJXOJmB

array [arei] maTpuia; maccus; pe-
mmerka; cerka; rtabadua; gate a.
BEHTHJIbHAs MaTpuua

artefact=artifact {'atifekt] apre-
¢Gakr (CTpyKTypa, NOJSyYeHHAR
B pe3yJabTaTe 0O0paGOTKH uesoBe-
KoM uian OBM)- .

assembling [a’semblip] c6opxa; Mon-
Tax; KOMIOHOBKa

auxiliary [og’ztljor1] Bcnomoraresn-
HBIf; JOIMOMHUTEbHbIH

available [o'veilsbl] - noctymmmit,
NPUTOAHBIA; UMEIOWUHCST B mpo-

! 37iech B Aavee MOBTOPeHHE MEPBOA GYKBHI C/I0BA 03HAYACT MHOMKE-

CTBEHHOE YHCJIO,
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naxe; commercially a. peannno
CYWECTBYIOIMHH; CepUHHO  BHI-
HyCKaeMBblii

axis [ ‘®ksis] (p! axes) 1. ocb; 2. oce-
BOH

B

base [beis] 6asa; ocmoBa; ochoBa-
uue; datab. Gasa gannbix; know-
ledge b. 6asa snauuit

bit map Gurosoe (paspsamoe) oro-
6paxkenue

board [bx.d] nuara; gocka (xommy-
TauHOHHasA); naHenb; drawing b.
yepTekHas jocka; multi-layer b.
MHOTrocsIofiHast nJyata; printed b.
MeyaTHas nJjaata

boundary |['baundsri] 1. rpaunnua;
2. rpaHuHyHbi

brightness [’brartnis] sipkocts (#30-
Opax<eHHST Ha 3KPaHe)

built-in  [’bilt'in]  BcrpoenHm,
BMOHTHPOBAHHBI; BHYTPEHHHIT

C

carousel [ karu’zel] kapycens

cart [kat] Tpancmoprthas Tesexkka

cell [sel] sueiika; moxyns; cekuus;
sneMenT; cranuus; flexible manu-
facturing cc. rufkue aBromMaTH3H-
POBaHHBIE HPOH3BOACTBEHHbIE
CTaHIHU (IEHTPHY) i

certainty [’sa:tnti] xoctoBepnocTs;
numerical c. uncienmnas jxocro-
BEpHOCTh

chip [tfip] kpucrana, yunm, uurer-
panabHas cxema; single-c. Ha og-
HOM KpHCTaJlie (4Hme)

circle [’sakl] xpyr, oxkpyxmoctsb

circuit [’sa:kit] cxema; mems; Kow-
Typ; .large-scale integrated c.
GonbllasAs HHTerpajibuas CcXema;
printed c. meyartHas cxema; solid-

state ' ¢. monynpoBoaHHKOBas
cxema
command [ko'mand]  komampa:

Boolean logic cc. Komanas By-
aesoit Jornxy; difference c. ko-
MaHja ‘pasHoctd; intersection c.
KOMaHJa NepeceyeHus; union c.
KOMaH/Ja O0be UHEHHS

compatible [kom’patobl] coBmecT-
Mblii; COYeTaeMbiil
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compiler [kam’patls] xomnumupyro-
W@as NporpaMMa; KOMOHJATOD

component [kom’pounsnt] gerass;
3JICMEHT; KOMIIOHEHTa

computer [kam'pjuts] BuiuncauTen-
Has Maumea, KoMieiorep; dedi-
cated c. crenuanM3UPOBAHHEIH
komnslorep; “friendly” c. «zpy-
JKEeCTBEHHBIN» KommbloTep; front-
end c. cBA3yOWMi KoMmbiotep
(&1 ipe ABapHTENIBHOM 06paboTKH
AaHHBIX); general-purpose c. yuu-
BepcasbHbt  KoMmbiotep; host ¢.
IEHTPALHBIR (IJIaBHBI) KOMIIbIO-
Tep; special-purpose c. cnenpanu-
3UpOBaHHBIA KoMnbioTep; upload-
ed host c. sarpyxennsft uent-
paIbHBIH KOMIBIOTEp

conclusion [kon’klwzan] 3aksmoue-
Hue, BBHIBOJA; drawing cc. BhBe-
JeHHe 3aKJMOYeHuil, BLIBOJIOB

condition [kan’difan] ycaoBue; co-
CTOSIHHE; DEXHM; CHTyalus

conductor [kon’'dakts] mpoBoguuk;
npoBog

constraint [kan’streint] orpannye-
HHe

continuity [, konti’njuit] nenpepris-
HOCTH

contour ['kontua] kouryp; ouepra-
Hue; complex cc. croxuble KoH-
TYpHl (odepraHus)

control [kan’troul} 1. ynpapnenue;
KOHTDOJIb; 2. ympaBasts; job. c.
YOpaB/ieHHe IMOTOKOM 3afaHHI;
numerical c. uuc/080e nporpamm-
HOe ynpasaerue (UITY); off-line
C. aBTOHOMHOE yNpaBJieHHe, on-
line c. ynpanienue or mewrpas-
HOTG Ipolieccopa; process c.
YIpaBJieHne MPoueccom

controller [kan’trouls] xorrposnep;
peryJasitop

conventional [ken’venfonl] Tpanu-
UHOHHDIH; OOUIET PHHATHIN

conversion [kan'va:fan] npeoGpaso-
BaHue; mpeBpalleHHe

conveyance [kan’verans] nepesosou-
HOe CpencTBO

conveyor [kon’vers] kouBeftep

copy ['kopi] 1. sksemmasp; Komus;
2. KOIHPOBATH; IeYataThb

core [kd] cepiednHk; namaTe Ha
MaTHHTHBIX CepAeUHHKaX

courseware {'kaswea] yueGHoe oGec-
IIeUeHHe; y4eGHBIH Kype
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criss-cross
KpecT

crosshatch |[’kroshatf] samrpuxo-
BEIBATH

cross-section [’kros,sek fon] mnome-
peuHOe CeueHHe

current ['karent] (s;mekTpHueckuil)
TOK; TeKymwas 3aluchb; MOTOK;
alternating c. nepemenHbIi TOK;
direct c. mocTostHHBIH TOK

curvature [‘ke:votfa] kpususna (ne-
Tajayu, obpasua)

- curve [ko:v] KpuBasi; XapaKTepucTH-
ka; complex cc. ClOXHblE KpH-
Bhie; envelope c. oru6aromas KpH-
Bas; French c. nekano

cybernetics [,sarbo:’netiks] xkuGep-
HETHKa

cycle [’saikl] 1. nuka; nepuon; 2. pa-

60TaTh UHUKJIAMH

['kriskros]  kpecr-Ha-

D

data [’deito] nannble; undopmanus;
alphanumeric d. GykBenno-nucd-
poBhie  mandbte;  built-in  d.
BCTPOEHHHIE (B Iporpammy) naH-
uele; fixed d. ¢urcupopannme
JiaHHBIe

database ['deitobeis] 6asa naHHBIX

debugging [di’bagiy] otniaaka (po-
rpamMmbl); Halajka (MaluHHbI)

deburring [di’barig] ynanenue 3a-
yceHIeB

decision [d1’s130n] pewenue; Brbop;

design dd. npoekTHble pemienus;
d. making npunsaTtue pemenuit
dedication [,dedi’keifon] Brigese-
HHEe (Ha3HauYeHHe) - PeCypcoB CH-
CTEMBI JJIs1 OJHOT'O KaKOro-HHOY b
TIpHMEHeHHST MJIHM OJHOM LEeJH
deflection [di’flek fon] oTkaoHeHHe

degree [di’gri] crenenb; mopwaoK; -

rpaayc

depository [di’poziter1] xpanenue;
xpanunuwe; electronic d. smext-
POHHOE XDaHHJIHLLE

description [dis’kripfen] onucanue;

XxapakTtepucTuka; model d. onuca-
HHE MOJeJH

design [d1’zain] 1. npoekTupoBaknue;
KOHCTPYHPOBaHue; 2. MPOeKTHPO-
BaTh; d. draft npoeKkTHEHIH yepTexk;
d. capture cGop manmmix aas npo-
eKTHpOBaHKA; computer-aided d.
aBTOMATH3HPOBAHHOE IIPOEKTHPO-
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Banue; three-dimension d. Tpex-
MEDHOE NpOeKTHPOBaHUe; two-
dimension d. aByxmepHoe npoex-
THPOBaHHe

designer [di'zamns] paspaGoTumkj
[IPOEKTHPOBIIHAK; KOHCTPYKTOP

destination [ ,desti‘neifon] wmecto
HasHaueHua (3ammcy) HHbOpMa-
LUK

determine [di’to:min] onpegnensith;
BBIYHC/ISAT; JeTePMHHHPOBAThH

detour [di‘tus] yxon; obxox; yxa-
JieHHe

development [di’velopmant] pas-
paboTka; pasBHTHE; yCOBEpPIIEHCT-
BOBaHMe; PasBePTLIBAHHE; PasJio-
JKeHHe

device [di’vais] ycTpoiicTBO; mpH-
6op; MexauusM; snement; hard-
copy d. ycrpoiictBo BRIjaum ne-
YAaTHBIX KONUH

digit ['did3it] 1. nudpa; wrcso,
paspsii; cumBoj; 2. mubposoit

digitizer ['did3itaize] nuoposatess;
HHDPOBOI Tpeo6pazoBaTeb;
graphic d. npeoGpasoBatesr ua
rpauueckolt Gopmsl B (uHpoByIO;
picture d. npeo6pasosartens u3o-
Gpaxenns B uudppoBOil Kox

direction [di'rek fon] nanpasmenne;
ynpasJienne; AHCTPYKLHUS

discontinuity [’drs konti'njuwrti] me-
OJIHOPOIHOCTD

disk [disk] mick; kpyr; floppy d.
rubkufi  puck; hard d. xectkuii
ZIHCK

displacement [dis’plersmont] cwme-
IEHNe; CABHT; NlepeMereHne

display [dis’pler] 1. _nuenseit;
YCTPOHCTBO oTOGpakenusi; 2. oTo-
Gpaxars; graphic d. rpaguueckuit
adacnieit;  otobpaxeHne rpadu-
4ecKoil HH(opMamuu

dissemination [d1,semi’neifan] pac-
NpOCTpaHeHHe

distribution [ distri’bju:fan]
npejesneHHe

division [d1'vi3an] nesenne; pasnen;
OTJIe/IeHHe ’

domain [do’mein] o6sacte; poMen
(B pensilHOHHBIX 6asaX NAHHBIX);
application d. o6aacts npumene-
Hus (npusoxenua); knowledge d.
obaacte (6anK) aHanwuii

dot [dot] 1. Touka; myuxTup; 2. na-
HOCHTb NYHKTHD

pac-

— i



drafting [’draftig] uepuenue; uaro-
TOBJIEHHE uepTexell
draftsman {'draftsmen] ueprexuuk

draw [dr>] wepTHTh; pHCOBaTh; TH-

HYTB

drawback [‘drabazk] negocrartok;
NpensTCTBHE; MOMeXxa

drawing [’droap] ueprex; pHCYHOK;
nsobpaxenne; shop dd. paGouue
YepTEKH

drive [draiv] npuBox; nepexaua;
HaKONHTeNb

driver [’draive] npaiiBep; mpuBOZ;
BO30Y AMTeIb; POPMHPOBATENDb

E

edge [ed3) xpalt (xapThl, JieHTH);
¢pout (amnynbca); rpawe (KpH-
cranna)

edit [‘edit) pepakTupoBaTh

efficiency [1’f1fansi] spdextuBHOCTD;
K. I I

elaboration [1,l&bo’rerfon] passu-
THE; peajH3auus; paspaboTKa

eliminate [1’limmnert] ycrpansts;
HCKJIIOYaTh; 3aMEHSATh

emergency [l’ma‘idz,ansx] HelpeBH-
JIeHHBIT caydali; aBapus

engineering [,end31'niarin] npoekTH-
pPOBaHHE; TeXHHKa; HHXEHepHd

enterprise [‘entopraiz] npeanpus-
THe; IpeiMeTHas o6aacTe (6a3sl
JaHHBIX) .

entity {’entit:] oGnekT; cymHOCTD;
KaTeropus

entrance [’entrans] Bxox; BBefeHue
(B8 mporpammy)

entry {’entri1] Bxojn; BBOA; 3amuchk;
10Jiauya; KOMIIOHEHTa; SJIEeMEHT

envelope [’enviloup] oruGaomas
JHHHSA

environment [in’vaisranment] Bel-
YHC/AHUTeNbHDbIE (PYHKILHOHAIbHEIE)
cpencTBa; oxpyxarowee 060pyno-
BaHHe; OKpyXKamomas cpeia

equation [1’kwerfan] ypaBneHue;

. paBeHCTBO

equipment [1'kwipmant] o6opyzosa-
HHe; annaparypa, OpuGophl; com-
puter e. anmaparypa KoMnbioTepa;
control e. annmaparypa ympas.e-
“unsg; material handling e. o6o-
pPyZLOBaHHe, YNpaBJsiomee NOTO-
KOM Matepuanos; peripheral e.

a‘

nepudepuiinoe (BHemHee) oGopy-
JloBaHue

erase [1'reiz] cTupaTs (3amHce); pas-
pywark (aHGOpMAILHIO)

error [‘era] omH6Ka; NOrPEIHOCTD;
e.-free cBoGomHbiil OT owwHGOK

execute [‘eksikjut] ucnosusTe, B
TIOJIHSITh; OCYIIECTBIATH

existence [i1g‘zistons] cymecrBoBa-
HHe

expanded [iks'pandid] pacwupen-
Hbllf (0 f3BIKe)

experience - [iks’prorions]
ONBITHOCTb; KBaJHbHKAUKS

expertise [,ekspa:’tiz] skcmeptH3a;
SPYIHUHUA; ClenHalbHbie 3HAHHUS

expose [iks’pouz] sKCIOHHPOBATH;
BBICTABJATh

expression [iks'prefon] Bhpamenue

extension [iks’tenfon] pacwupenue;
MPOROJIKEHUE; TNPOTTKEHHOCTD

external [eks’ta:nsl] BHewui; Ha-
PYXKHBIH

ONBIT; |

F

face [feis] moBepxHOCTB; CTOpOHZ;
YPOBeHb; 9KpaH )

facility [fo’silit:] yerpoitctBo; pl
cpenctsa; o6opyraosanue; anti-
glare f. ycrpofictBo no npeioTBpa-
LIEHHIO CJENHMOCTH (Ha 3KpaHe);
explanation f. ofbsacusiomee
yerpoiicTo; interpretation f. un-
TepIpeTHpyoLIee YCTpOHCTBO;
knowledge acquisition f. ycrpoii-
cTBO JJ1 cGopa 3HaHuil (cBele-
HHH

fail [fe1l] Brixoaurs H3 cTpos (o npu-
6ope, feraju H T. IL.)

failure [‘feiljs] noBspexaenue; coil;
HeyZfaua; NPOHIPHILI

fault [f»It] noBpex nenue; omnbka;
HejocTaToK; jedekr; short f.
KPaTKOBPEMEHHOE [IOBPEXeHHe

feature {’fi:tf9] 1. uepra; ocoGesn-
HOCTb; NpPH3HAK; 2. OTJHYATHCH

feed [ftd] (fed) 1. mopaua; mura-
HHE; 2. I0JaBaTh; NHUTATh

fetching [’fetfin] BmI30B; BHIGOpKa
(MaHHBIX M3 NaMATH)

figure [’figa] umdpa; uucao; pucy-
HOK; deprex; animated ff. oxus-
JieHHble (IMHAMHYecKHe) PHCYHKH

file [fail] daitn; kaproreka; KoMmm-
JIEKT

116



fitling ['Titm].c6opka; MonTax; noA-
TOHKA; CrJaXXHBaHHe

fixed . [fikst] <$uxcupoBanHubit, He-
TIOABHIKHLIH; IIOCTOSHHBIA

fixture ['fikstfa] 1. 3axumHuoe npu-
criocobisienne; 2. 3axumatb (fe-
Tajb, 3alOTOBKY)

flexibility [,fleksa’biliti} ru6kocTb;
software f. ruGkocTb mnporpam-
‘MHOTO ofecneyeHHs

floating ['floutin] nuaBamomuit;
ortkmoueHnslit; f.-point ¢ naa-
Balolelt TOYKo# (3ansTol)

flow [flou} mortok (zanHbIX, HHOP-
manun); f.-chart Gaok-cxema;
cXxema noToka HHpopManuu

font [font] xommiekT mwpudra; let-
tering ff. 6ykBeHHBle WIPUDTH

frame [ifreim] dpefiMm (eauHHYHBIR
610K JaHHBIX B rpaduke); Kajp

framework |['freimwak] ocuoBa;
CTPYKTYpa; KapKac;, CTpOeHHe

frequency ['frikwensy] wuacroTa;
nosropsieMocTs; natural f. co6-
CTBEHHAs 4acroTa

friction ['frik fan] Tpenne;
TpeHus

front-ends ['frant’endz] ¢ponrain-
Hple (CBS3HBIE) KOMIILIOTEPHL

function [’fagkfon] dymkuus; 3a-
BucHMocTh; B-spline f. B-cnaaii-
HoBasz yBKUHUS

CHJa

G

gap [g&p] 3asop; paspeiB; HHTEp-
BaJsI; npobes; OTCYTCTBHE CHI'HaJIa

gate [geit] 1. BeHTHJIb; JOTHUeCKUH
3JIEMeHT; 2. NpPONYyCKaTh

generation [dzena’reifon] nponas-
BOJCTBO; CO3JlaHHe; TOKOJeHHe
(®BM)

geometry [d31’omitr1] reomerpus;
part g. reomMeTpus JeTaju

grid [grid] ceTka; MexaHusm 3a-
xBata (nepgoxapr)

H

handle ['hendl] 1. pyuka; pyko-
ATKa; 2, yIpaBJaTh; ONepHPOBATh

hardcopy ['ha:dkopi] xomnsa na
TBepHAOil OCHOBE

hardware ['ha:dwes] anmaparypa;
annapaTtHoe o€ecneyenne; draft-
ing h, ueprexnoe o6opyjoBaHHe
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heading ['hedig] 3aronosok; py6-
pHKa

high-speed ['har’spid] G6wicTpopeit-
CTBYIOIMH; CKOPOCTHOH

holding [’houldin] xpanenne (uH-
¢opmanun); 610KHPOBKA

I

identification  [a1,dentifi’ke1fon]
njeHTHhHKALHN A ; OTOXK AECTRICHNE

image [‘tmid3] 1. o6pa3; usoGpa-
XKeHue, oroOpaxeHHe; 2. H30-
6paxartb; screen ii. 3KpaHHBIE
n3o6paxenuss (o6pasm); solid-
state i. noJaynpoBoAHHKOBOE H30-
Gpaxenue; wire-frame ii. kap-
KacHble (CKeJIeTHbIe) H306paXKeHH T
(o6pasnl)

impiement ["implimant] 1. opynmue;
HHCTPYMEHT; 2. BHUTOJHSTBH; OCY-
HIECTBJAATh

implementation [,implimen’te:faon]
BHe\DEHHe; peaNu3aunsl; BBOX
B pabory

impression [im’prefon] oTneyartoxk;
OTTHCK; BMevaTJeHue

incompatibility [inkem,pata’bilrti]
HECOBMECTHMOCTE

inference [’inforans] Joruyeckuit
BHIBOJ; CJIE[CTBHE; 3aKJIOueHUe

informatics [,info’matiks] undop-
MaTHKa

information [,mfs’meifon] undop-
Manust; cBefenus; reference i.
cnpaBoYHas HHbOpMAaNuA

initiate [1'nif1ert] naunnats; BKMIO-
4aTh; 3anucaTth; HHHIHHPOBATh

inquiry [1n’kwarari] 3anpoc; onpoc;
HccseloBaHue; CIpoc

installation [,mmsto’leifon] coopy-
JKEHHe; YCTaHOBKa; 000pY loBanHe

instruction [in’strak fen] xomanaa;
uuctpykuus; NC machining ii.
MatMHHBe KoManIel juas UITY

instrument ['mstrumant] npuGop;
Opynue; MHCTPYMEHT

intelligence [in’telidzons] wuHTen-
JIEKT;  CBeJIeHHf;  COOOIIEHHS;
artificial i. nckyccTBenmbIit uH-
TeJeKT; machine i. MamuHHBIA
HHTeJJIEKT

interaction [,intor’zk fon] B3aumo-
JeficTBHE; B3aHMOCBA3b

interactive [ntor’aktiv] mnrepak-
THBHBIH; B3aHWMOAEHCTBYICIMI



interconnection [ intako’nek fen]

. BHYTpEHHee COeJHHEeHHe; Mexkcoe-
IMHeHHe; Pa3BOJKA; B3aHMOCBS3b;
B3aHMO3aBHCHMOCTh

interface {'intsfers] 1. nureppeiic;
YCTPOHCTBO CcONMpsuKeHus; 2. co-
npsrats; comprehensive i. uH-
TeJVIEKTYaJIbHbIH HHTepdeic

interrelation [’inta:ri’letfan] B3au-
MO33BHCHMOCTb; B3aHiOCBS3b

interruption [,inta’rapfon] mpeprr-
BaHue; NPepPhIBHCTOCTb

item [‘artom] s;mement; mnO3MIMA;
NYHKT; eHHHIIA; CTaThs

J

job [d30b) 3anaunue; 3anaua; paGora
jump [dzamp] 1. mepexon; Komanaa
nepexoja; 2. nepexofutb; condi-

tional j. ycaoBmbifi nepexop;
unconditional j. GesycaoBuiit
Hepexon

joystick [’dzorstik] kooppuuaTHast
pyuKa; pBMaXKHBI YyKasaTeib;
JUKOACTHK

K

kernel ['ka:nl] 1. sapo; 2. snepubiit;
6a30BuIi

key [ki] 1. kaaBuura; KJ04Y; KOZ;
wndp; 2. KIOUEBOH

keyboard ['kibad] xnaBraTypa

know-how ['nouhau] ymenue; sua-
HHE JleJ1a; CEeKPEeTH IPOM3BOJCTBA

knowledge ['nolid3] 3nanue; implic-
it kk. nesBuple 3Hauus; specific
kk. KoHKpeTHble 3HAHHS

L

label [letbl} 1. Merxa; mapkupo-
BOYHbBI 3HAK; 2. momedaTh; Map-
KHPOBaTh

language [’leggwidz] 1. s3bk; 2.
a3sikoBol; application develop-
ment |, HelpouE Ay pHBIA S3LIK BbI-
COKOTO YDOBHSI, TNO3BOJISIOMHH
NPOrpaMMHCTY BHUTOJNHATb TPH-
KJajuple nparpammsl; object 1.
0GBEKTHHIH S3bIK; BBIXOAHOH S3bIK;
problem-oriented 1. npoGaenmuo-
OPUEHTHDOBAHHEIA #3bIK; refer-

ence L. stanonnnit I3biK; source I.
HCXOAHBIA $3BIK; BXOAHOH SI3BIK

layer [’lera] caoit; ypoBeus (uepap-
xuu); dual-l, gpyxcaoinsii; mnl-
ti-1. MuorocJofinbli

layout [’ler’aut] xommnoHoBKa; TO-
TOJIOTH ST

level [’leval] yposenb; cremenn

lever [’liva] pmuar; Ganaucup;
pyKosTKa

life-time [’laiftaim] Bpems kuauu;
CPOK CayKObl (PaGoTeI)

lightpen [’laitpen] cBeroBoe mnepo

light-sensitive [’lart ‘sensitiv] cse-
TOYYBCTBHTE/IbHBIHA

line [lain] nuHus; wyvHA; NPOBOA;
ctpoka; curved ll. Kpusble Ju-
uun; flexible transfer Il. ru6xue
RMHHMH nepefau; rubKUe TpaH-
CIOPTHBIE JIMHHH  (KOHBelepni);-
hidden 1l. ckprrtste Juuuy; off-l.
BHe DBM; aBTOHOMHO; OTHEJbLHO
or dBM; on-l. nenocpeacTBenHo;
HEaBTOHOMHO (C YIPABJEHHEM OT
3BM); straight Il. npamute aunuM

link [ligk] 1. sBeno; cBA3b; Ko-
MaHAa BO3Bparta; 2. CBH3BIBATH;
COeMHSATH

linkage ['ligkid3] cBasb; Bosspar;
mepexos, ¢ BO3BPATOM

list [list] 1. cnucok; nepeueHs;
2. COCTaBJATb CHHCOK (nepeueHs)

listing [’listig] pacnewatxka; -
CTUHP

load [loud] 1. marpyska; sarpyska;
BBOJ; 2. 3arpy:aTb; HarpyxaTb

location [lou’keifon] sueiika; an-
pec suefiKu; pasMelleHue; pacro-
JIOMKEHHe

loop [lup] nerss; KoHTyp; UMK,
uelb . .

loss [las] morepsi; mortepu; npowur-
phlL

low-speed [‘lou’spi:d] mMeaneunsiit,
MaJioro GBICTpOLefiCTBAA

M

machinery [ma’[tnar1] "Mauminus;
MeXaHH3MBI; 000pYa0BaHUe

main [mein] I/aBHEIH; OCHOBHOM;
pl snekTpoceTh

mainframe ['mem’freim] GosbLuas
3BM

maintenance ['mcintimons] skenay-
atauudA; yxop; OOC/AYyKHBaHUE;
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operating m. Texymee o6cayxu-
BaHHe U peMoOHT; preventing m.
npodUIaKTHIECKHH PEMOHT; prog-
ram m. ofCAyXHBaHHe Npo-
rpaMMHOTO O0ecleueHHs

malfunction [mel’fank fon] cGoit;
HenpaBu/IbHOe cpabaThiBaHHE

management ['manidzmant] ynpas-
JleHHe; OpraHu3allf; pPYKOBOZ-
ctBo; industrial process m. ynpas-
JlenlHe IPOU3BOJCTBEHHBIMH IIPO-
neccamu; .job m. ynpasJjenne 3a-
JaHHSMH

manual {'manjusl] 1. pyroBoAcTBO;
CIPaBOYHHK; 2. pyuHOH; comput-
€r m. HHCTPYKUHS (PYKOBOACTBO)
K DBM; reference m. cnpasou-
HOe PYKOBOJACTBO; CHpPaBOYHHK

manufacturer [,menju’fek tfars]
pa3paboTYMK; H3rOTOBHTEJb

map [map] kapra; njad; cxema;
otobpakeHue

mapping ['mapig] oToGpaxenue;
cOCTaBJeHHe KapTH (CXeMbl); Vis-
ual m. BusyaabHoe oToGpakeHHe

master [‘ma:sts] raaBubil; Begymmii;
OCHOBHOH

matching ['matfiy] corsacosatue;
cpaBHeHHe; NOArOHKa; pattern m.
cpaBHeHHMe 3TaJoOHOB (06pasloB)

material [ma’tiarial] maTepuad; Be-
UleCTBO; FAW M. CHIpbe, HCXOI-
HBI MaTepuall

matrix [‘mertriks] maTpuua; peuwm-
dpaTop; CceTKa H3 pe3HUCTOPOB;
dot m. ToueuHas maTpuua

mean [min] 1. cpeauas BenuuuHa;
2. cpennuit; 3. pl cpeactBo; 4.
3HA4UTh, O3HAYaThb; HMETb 3Ha-
yeHHe

meaning ['minig] snauenue; cum-
BOJI; COJepiKaHue

measure ['me33] 1. mepa; MaciuTat;
2. W3MepSATh; BHUHCJISAThL

measurement [‘mezomont] uamepe-
1He; BhHIYUCTIEHHE; pasMep

medium ['mi:djom] (p/ media) cpena;
CPEeACTBO; HOCHTE/b; CPeJIHee YUC-
Jo; drafting m. wepTtexnoe cpen-
CTBO

memory [‘memsari] maMaTh, 3ano-
MuHawowee  ycrpoiicto  (3Y);
addressable m. onepatnBHad na-
MSITb (C [NPHUCBOGHHBIMH  ajpe-
camn); external m. prewnss na-
mate; internal  m.. BRyTpeHHee
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3anoMHHalollee YCTPOHCTBO; Ore-
patupHas mamath (O3Y); main
m. OCHOBHAsl NaMfTh; ONEPaTHUB-
Hasi namatb (O3Y); mass m. mMac-
COBasi MaMsTh; NaMmfATb OOJBINOH
emroctd; magnetic bubble m.
naMsiTh Ha MarHHTHBIX JOMEHaX;
virtual m. BupryanbHas namsite

menu [‘menjuw] MeH0 (npepnarae-
MBIH cHCTeMOH Ha6op [aHHBIX); |
extensive surface mm. pacwmupes-
Hble MeHIO NoBepxHocTelt; func-
tional m. menio ¢yukuuii; Habop
¢ynxkuuii;  hierarchical mm.
Hepapxuyeckue MeHIO (KOMaHJbI)
(B MamuHHOH rpaduke); plastic
M. [JIaCTMaccoBasi KAaBUaTypHas
Kapra (A48 JHCTAHUHMOHHOTO CEH-
CODHOTO YTpaBJeHHS KJaBUAaTy-
poH B cHCTeMe MalHHHHOH Tpa-
ukn)

mode [moud] pexum (pabotht); cno-
€00; MeToA; NpHHUMI (PaGoTH);
interruption m. pexuMm Hpephl-
BaHuii .

model ['modl] 1. Mogesns; o6paseu;
2. wMopemipoBarb; behavioural
mm. NOBeJeHYeCKHe MOJelH; SO-
lid m. o6bemuas Mopess; MOJEIL
TBepAOro rena; surface m. mo-
Aedb TOBEPXHOCTH

modelling [‘moadaliy] mozennposa-
nie; procedural m. nponenypHoe
MOJEJINPOBaHUE

module ["modju:l} Moxyns; MOLyIB-
Hbilt OTCeK; GJIOK

monitor ['monits] 1. MoruTOp; AHC-
netyep; 2. YNPaBJaATb; KOHTPO-
JINPOBATh

motion [“moufan] aBuxenne (3Je-
MEHTOB H3006paKeHHs Ha 5KpaHe)

mouse [maus} (p/ mice) «MBIB>
(ycTpoitcTBo AJs OTPaBOTKH NOJO-
JKeHHs yKasaTeJlsl Ha 9KPaHe JHC-
naes); rolling m. nepememaro-
Wasncs «MBILIbY

movement [‘muvmont] aBuxKenue,
nepemeleHye

multiaddress [,maltis’dres] mMuoro- -
alpecHbIi

multiple ['maltipl] 1. mHorokpar-
HBIH; 2. KpaTHOe UHCJIo

multiprocessing [,malti’prousesin]
MHOronpoueccopHas  o6paboTka



N

net [net] cetb; cerka; cxema

network ['netwakk] cerp; cerka;
cxXeMa; KOHTYp; CceTeBOHl rpaduk;
conveyance n. ceTb HePeBO30Y-
HBIX CPEACTB

node [noud] ysen (rpaguka); Toyka

' " mepecedeHHs (B MaTeMaTHKe)
notation [nou’terfan} cucrema cyuc-

JIEHASl; 3alHCh; IMpeNCTaBJeHHE

0

off-line ['>f’lain] aBToHOMHBI; He-
3aBHCHMBIi

offset [‘ofset] cmemenne; casur

off-the-shelf [’2:fda’felf] rortosas
NPOAYKLHSA (H3kesnue)

on-line [’on’lain] HeaBTOHOMHBIi,
3aBHCHMBIH

on-the-shelf ['onda’ felf] nerotoBast
NPOAYKUHSA

operation [,opa’reifon] geiicTBie;
onepanus; pabora; pexum; con-
versational o. paGora B guaio-
rosoM pexkume; database o. pa-
6ota (omepauus) Hap (c) 6as3oi
ZaHHbBIX

option ['opfon] BmGop; BapHaur,
BepcHs; BO3MOMHOCTb; OIIMHS;
default o. BrGop no ymosyanui0;
CTaHZAPTHHIE BHIGOP, BHINOJIHSe-
MBI OfepalHOHHOH CHCTEeMOH NpH
OTCYTCTBHH YKa3aHHil MOJb30Ba-
Tess; drum o. BapHaHT onepa-
LHOHHOH cHCTeMH Ha OapaGake;
off-grid o. Bo3MOXHOCTb BhIXOZa
3a npefennl ceTky; off-screen o.
BO3MOXHOCTE BBIXOA2 3a HpeJesl
sKkpana; time-sharing o. Boamox-
HOCTb PabOTH ¢ pa3jesieHHeM Bpe-
MeHH

options [‘opfanz] ¢dakyasraTuBHOE
obopynoBanue; (aKynbTaTHBHbIE
nporpammubie cpeictsa; editing

0. (akyJbTaTHBHLIE  CpeACTBa
pefakTHpOBaHUA; prewired o.
NpefiBapuTe/IbHO  3aMOHTHPOBAH-

Hoe (hakyJabTaTHBHOE oGopyHoBa-
Hue; time-sharing o. cpencrsa
obecnieyeHHsT "pexHMa paboTel C
pasiesNeHHEM BpEMEHH; user o.
BO3MOXKHOCTH (CHCTEeMEI), JOCTYI-
HHE [10/1b30BaTe/Ni0

overflow [’ouveflou] nepenonnenue,
U30BITOK )

own [oun] coGCTBeHHBH (B A3LIKAX
TIPOTpaMMHPOBAHHA)

P

package ['pakid3] naker; moayas;
6Jqok; application pp. npukiag-
Hble  nporpammbl;  application
program p. nakeT NPHKJIAaAHBIX
nporpamm (ITIIT)

paliet ['pzlit] TpancnopTumit cres-
JIaX; HaKJaJKa; LIIaTelb

part [pat] yacts; sanmackas gacte;
JeTanb; COBOKYMHOCTb; machine
Pp. feTani MALHH, MEXaHUYeCKHe
JeTanu

path [pa.@] TpaekTopus; nyTe; jo-
POXKa, MapumpyT; Henn; cutter
p. NYTb DEXYIMET0 HHCTPYMEHTA

pattern ['patan] obpasen; mogens;
wabJoH; Habop; cxema

performance [pa’fx:mons} xapaxre-
PHCTHKA;  NIPOH3BOAUTENLHOCTD;
BLIIOJIHEHHE

peripherals [pa‘riforalz] nepudepuit-
HOe 00opyJAoBamHe (YCTpOHCTBa)

phetocell [’foutssel] Qoroanement

photocopier [’foutoukopiaj doroko-
IHpOBaJIbHOE YCTPOHCTBO

picture [’piks]  usobpaxkenue;
mabJsion; oGpaser,

pipeline [‘paiplain] kousefiep; um-
Ha; MarucTpajib

pipelining [’paiplainiy] xouseiep-
Hag obpaboTka (pexum)

piping [‘paipiy] KomBeitepnas ne-
pecblKa (JaHHBIX, HH(OpPMaLHH)

pixel ['piksil] snement wu3o6pare-
HHS .

placement ['pleismant] pasmemenue
(nanreix, BUC, gmeradeit, aaroro-
BOK) :

planning ['plening] nranupoBanue;
computer-aided process p. aBTO-
MaTH3HPOBAHHOE MJIAHMPOBaHHE
NIPOU3BOACTBEHHOTO  IpolLecca;
materials requirements p. maa-
HHpOBanWe TpeGOBaHHA K Mare-
pHaJgam

plate [plett] nuacTuua; nuiara; auck
(8 mamaATH); aHox; printing pp.
neyatHeie (OPMbI (THHOrPAdCKHUE)

playback [’pleibak] socnpoussese-
HHe; CYHTHIBaHHE
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plot [plot] rpaduk; kpuBast; puar-
aMMa

plottet ['plots] rpadonocrpontens;
camorucel]; drum p. 6apabanHbii
rpadonoctpoutens; flatbed p.
IVIaHIIETHBIH  IpadonocTpouTes;
graph p. rpadonocTponTess; pen
p. nepbeBOl rpadonocTpoUTeNh

plug-in ['plagin] creMHBI, CMEHHBI

point [pomt] Touka; NyHKT; MecTO;
sansitasi (B Maremartuke); binary
p. ZIBOHuYHAsE TOYKa (3amsTasn);
decimal p. necsTMuHas Touka
(sansran); fixed p. duxcupoBau-

: Has Touka (3ansitad); fleating p.
NJIaBaioliasi TOuka (3ansTas)

power ['paud] MOWHOCTb; SHEPTHUs,;
CcnocoGHOCTb; CTeleHb; computing
P. BLIYHCAMIEAbHAT  MOLLHOCTD
(pecypc); processing p. nmpousBo-
autensHocts (OBM)

primitives [’primitivz]
9JeMeHTHl; IPHMHTHBLI

printer  ['printa] nevaramlee

. yerpoiictBo; high-speed laser p.
ObicTpO JefiCTBYIOIIEe  JlazepHOoe
nieyataiomee yCTpoicTBO

priority [prat’oriti] nmpropurer

procedure [pro’sidza] npouenypa;
METOJIMKA IPOBeJeHHs

process ['prouses] 1. mpomecc; pe-
JKHM; X0J; 2. o6pabaThiBaTh

processor [’prousesa] mpoteccop;
yCTpoicTBO I 00paboTKH AaH-
HHIX; custom p. 3akasHoit upo-
Leccop, I3TOTOBJEHHLI MO Tex-
HHYECKHM YCJIOBHAM 3aKa3uHKa;
bit-slice p. MuKponpoieccop ¢
paspAfHO-MOAYJbHOH  CTPYKTY-
poii; dedicated p. cmenuaansu-
popannem mpomeccop; floating-
point p. mpoueccop ¢ nJaBaio-
pleil TOUKOH (3ansiToil); primary
p. NepBHUHLIA (MCXOAHLIA) npo-
neccop; stand-alone p. aBTOHOM-
HBI Tpoleccop

produce [pra’djus] npou3BOAHTE;
NOpPOXKAATh; CHITE3HPOBATD

product ['prodekt] nponyxr; H3ze-
Jane; design p. IPOEKTHPYeMO:
H3heare

program{me) [’prougraem]
rpamma; 2.
application p.

Gasucubie

npo-
NPOTPaMMHPOBATh;
NIPHKJIA AHAsT TIPO-

rpamma; conventional p. Tpanu-
LMORHAsT MperpaMMa;
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debugging

p. nporpamMMa OTMajxH; generai-
purpose p. yuuBepca/bnas (ofie-
cuctemHas) nporpamma; graphics
display p. nporpamma rpaguue-
CKOro nocnpoussefienns; heuristic
p. 3BPHCTHUECKAasdT nporpaMmma,
source p. HCXOAHAfA NpoTpamma,
object p. oGbekinasi nporpaMma;
special-purpose p. creuuanusn-
posaHiias nporpamma; stock pp.
3anacHme (pesepBHbIE) 1POT PaMMBL
programming |['prougremin] npo-
rpaMmmupoBanue; IJaHHPOBaHHe

Q

quality ['kwolhiti]
CTOHHCTBO

quantity ['kwontiti]
BeJHYUHa, pasmep

query ['kwiari] 3anpoc; on-line q.
HEaBTOHOMHBIH 3a1Ipoc; 3anpoc OT
OCHOBHOTO 06OpYyAOBaHHSA BbIUHC-
JINTEJBHOH CHCTEMBI

queue [kju:] ouepens; ouepesHOCTDH
(3anpocoB); COHCOK OuepeHOCTH

R

KauecrBo; Jo-

KOJIH4eCTBO,

raster ['raests] 1. pactp; cTpoku Ha
SKpaHe Te/eBu3Opa; 2. pacTpo-
BHIi; r, graphics pacrposast (ce-
TouHast) rpaguxa

reasoning ['rizenig] paccyxjierue;
JnokasatenbcTBo; inferential r.
JIOKa3aTeIbCTBO HA OCHOBE JIOTH-
9eCKOTO BBHIBOAA

recognition [, rekag’nifon] omnosna-
BaHHe, pAacno3HaBaHHe; pasJH-
deHHe

redundancy [ri’dandansi] u36sitou-
HOCTb (MH(OpManiu); pe3epBHpPO-
BaHHe

reference ['refrons] 1. cmpaBka;
CCHUIKA; 9TaJIOH; 2. CIpPaBOYHLIA

reinforcement {,rim’fasmont] ycu-
JeHHe, YKpenJenue; apMartypa

relational [ri’lerfonl] peasumnon-
Hblil; POACTBEHHBII (O NAHHBIX)

relationship [r1’lerfanfip] B3aumo-

CBSI3b; B3AHMOOTHOILEHHE; COOT-
HOIEHHE

reliability [ri,lare’bihiti]  wagex-
HOCTB

removal [r1'muvl} yRaneune; ncxJio-
uenne (u3); uuctka; hidden line



r. yhajlerHe
(B rpaduxe)

replace [ri'plers] samensaTts; moz-
CTaBJATh; NepeMelaTh

representation [,reprizen’teifon]
npejcrabiesne; cnoco6 3alaHud;
logic rr. noruueckue npeicras-
Jenns; mathematical r. marte-
MaTHUeCKOe NpeJCTaBJeHHe; Pro=
cedural rr. mpoueaypHble npex-
cTaBJenus;  propositional  rr.
NPONO3NUHOHHBIE  (OTHOCAIIHECS
K CYX[IEHHAM) NpeNCcTaBJIeHUs

request [ri’kwest] sampoc; TpeGo-
BaHue

requirement fri’kwaromont] Tpe6o-
BaHHe; HeoGXOAHMOe YCJIOBHE

resolution [,rezs’lju:fon] paspemato-
mast  crnocobHocts  (npubopa);
high r. Boicokas paspeinamomas
cnocoGHoeTb; low r. HusKas pas-
pemanomas crnoco6HOCTL

response [ris'pons] 1. oTBeT; peak-
uus; 2. pearupoBath; ftime .
BpEeMEHHAl XapaKTePHCTHKA .

retain [ri’tein] coxpaustb, yZep-
KNBaTb UHOODMAUMIO (B NaMSTH)

retrieval [ri’tri-vol] nmouck (undop-
MauHH, AAHHBIX)

refrieve [r1’triv] oTeickuBaTh

robotics [rou’botiks] poGoToTexHHka

route [rut] Tpacca, nyTe; MapmpyT;
TPaKkT

routine [ru’tin] (crangapraas) npo-
rpamma

routing ['rwtig] mMapmpyTusanus;
TPacCHPOBKa

rule [rwl] npaBuso; macwitab; Jau-
nelika; empirical rr. smnupuye-
CKMe TIpaBuJa; judgement and
heuristic rr. npaBusa, BbiBefeH-
HBIE Ha OCHOBE CYXKJIEHHH H
5BpHCTHKH; pattern-based  rr.
npaBusa, BHIBeJleHHBIE Ha OCHOBE
sTajionos; production rr. npaBu-
Jla TIOPOKAEHHS

run [ran] 1. n§poron; pa6orta;
2. mporoxsTh (Iporpammy); pa-
60TaTh; BHINOJHSTh

CKPHITHIX JIMHHUH

S

scan [sken] ckanupoBamHMe; mpo-
CMOTP; MOHMCK; pasBepTKa

scanner [’skxnd] ckaHupyiowee
YCTPOKCTBO

scheduling [’ fedjuwlin] cocrasnenne
rpaduka; IVIaHHPOBaHHE

screen [skrin] 1. skpan; skpanuas
ceTKa; 2. 3KpaHHPOBaTh

semiconductor  [“semmikon’dakts]
HOJyTIPOBO AHHK )

sense [sens] CUYHTHIBATH; ONO3HA-
BaTh; BOCIPHHUMATh; ONpPeAeNITh

sensing [’sensiy] cuuteiBanue; oro-
3HaBaHue; BOCIPHSITHE

sensitivity [,sensi’tiviti] uwyBcrBH-
TEJLHOCTD

sensor [’sensa] JAaTuMK,
TeJbHbIH 3JeMeHT

service [’sa:vis] 1. cuyx6a; pa6o-
Ta; OOCJYyXKUBaHHe;, 2. Cayxel-
Hoill; dedicated s. crampgapTeBIi
HaGop ycayr

set [set] 1. ycraHoBka; Ha6op; MHO-
JKEeCTBO; 2. yCTaHAaBJHBAThL B IO-
JIOXKEeHHe

setting [‘setiy] monoxerue, pacmo-
noxenue; drafting s. monoxenue
Ha uepTexe

setting-up [’setin’ap] cGopka; Mou-
Tax; HaJajka; HacTpoHka

setup [’setap] ycranaBauBath; dop-
MHpPOBAaThb; 06pa30BHIBATH

shape |[ferp] ouepranue; dopma;
Konturypanus; elementary ss.
a/JeMeHTapHble opMel  (ouepTa-
Hus); geometric s. reoMerpuue-
ckasi popma

sharing [’[esrig] Aenenue, paspe-
JIEHHE; COBMECTHOE I0JIb30BaHHE;
time s. pasjeseHHe BpeMeEHH;
pa6oTa c pasfieJleHHeM BpeMeHH

sharpness [’ fapnis] PesKoCTh
(n306pakeHns); 4eTKOCTh

shell [fel] oGosouka; xapkac; Kop-
nyc; ckopaymna; expert system s,
000/I0YKa (KOPIYC) SKCIEPTHOH
CHCTEMBI

shop [fop] mex; mactepckas; pl
3aBoi; s. floor npomsBoacTBeH-
Has (UexoBas) IJIOLWIAfb

shortage [’ fo:t1d3] nexpartka (nanp.,
060pYAOBaHAS, IJIOLLALH)

sign [sain] 3suak; oBo3HaueHHe;
CHMBOJI; NIPH3HAK

simulation [,simju’leifon} Moxesu-
pOBaHHe; MMHTAIHI

YYBCTBH-

sketch [sketf] wnaGpocox; sckus;
cxema
smart [smat] yMHBIH; CHALHBIN;

SHEPTHUHBIH; peskuit
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softcopy  [’softkopi]
«MSITKOf» OCHOBE

software [’softwes] mporpammuoe
(MaTemaTHueckoe) — ofecneyeHue;
applied s. mpukJagHoe mporpam-
MHOe ofecnmeuetue; base (kernel)
s. Ga3oBoe mporpamMmHoe ofecre-
uenue; proprietary s. sanareu-
TOBAHHOE IIpOrpaMMHoe ofecie-
yeHue; support s. BcoMorare/b-
HOe NporpaMMHOe ofecrneyeHue

solid ['sol:d] TBeproe (reomerpuue-
CKO€) TeJIOo

solid-state [’solid steit] noaympo-
BOJHHUKOBDIH .

solution [so’lw:fan] pemenue; pas-
pelLeHHe; pacTBop

solve [solv] pewiath; . paspewars;
PacTBOPATH

sophisticated {so’fistikertid] ycnox-
HeHHBI ; CJIOXKHBI; COBpEMEHHbIi;
TOHKHI (0 Ipubope); 3aMmbiCIO-
BaTHIi

space [spetrs] 1. npoctparcTBO;
06Js1acTh; 2. pacnoJjarath ¢ HHTep-
BaJlaMH

spacing [’speisig] mpoGeibHblil Ma-
TepuaJ

speed [spid] ckopocTs; GuicTposeil-
CTBHE

spline [splain] cnaaiin (Pu3. nexa-
Jo, mam. dynxuus); B-s. (basic
s.) GasucHbld cnaaitd (B-ciunaiin);
bicubic s. 6ukyGuueckuii cn.aiin;
cubic s. KyGuueckuit crain

standard [’'standad] TunoBo#; cTau-

" JapTHbli

stand-by |[’stendbai] pesepeuoe
(samacnoe) oGopyloBaHHe

state-of-the-art ['steitavdr’at]
peasibHblil; HROCTHIHYTHill; BHE.-
PEHHbI; TPOHU3BOJUMBIA B NpO-
MBIIIJIEHHOM MacuiTabe; CepUiHO
BLINYCK aeMblii

station ['sterfon] cranuus; nyHkKT;
ocraHoBka; fixturing ss. myHKTH
(cTaHmMH)  3aXKUMHBIX NPHCHO-
coGenHi

step [step] war; crynenb; cTamus;
3Tan (BbIYHC/IEHHH, pa3paGoTKH)

storage |’storids] samomuuaromee
YCTPOHCTBO, MaMAThb

strain [strein] nedopmanus;
Jige; HanpsmKeHHe

strategy [’stretid3zi] crparerus; no-
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KOIIHA HA

ycu-

e

BeJIcHHE; METOROJIOTHSA; METOAHKA}
query s. CTpaTernsi 3allpocGB
stress [stres] Hampsikenue; uarpys-

Ka;, yCHJIHe
stylus ['statles] (p! styli) mnepo
npubopa; MUIIYWHE y3en
supply [sa’plai] 1. nozaua; nura-
HHe; 2. cHa6XaTh; o6ecleunBaTh;
poOwer S. HCTOUHHK MHTaHHS
support [so’pxt] 1. obGecneuenne;
nopAepxka; 2. ofbecrneyuBars;
nofepxuBath; mathematical s.
MateMaTHyeckoe ofecneyeHne
surface [’sa:fis] 1. noBepxHoCTb;
NJIOCKOCTh; 2. I[10BEPXHOCTHBIH;
s. discontinuities neognopoguo-
cTH noBepxHOCTH; blending s.
MOBEPXHOCTh  CMEIUEHHS; Com-
pound s..cocraBHas (CJIOMKHAR)
noBepxHocTh; interconnected ss.
B3aHMOCBfI3aHHble NOBEPXHOCTH
switching [’switfig] nepeksoue-
HHe; KoMmMyTauus; patch-s. me-
pekJiouenHe BCTaBOK B IpOrpamMme
synchronize [’sigpkrenaiz} cuuxpo-
HH3HPOBATh, COTJIACOBLIBATH
synthesis ['sinfisis] cuures
system [’sistim] cucTeMa; coBOKym-
HOCTb; YCTaHOBKA; YyCTPOACTBO;
architectural design s. cucrema
APXHTEKTYPHOFO  ITPOEKTHPOBA-
rus; binary-coded decimal s.
JBOHYHO-KOAHPOBaHHAA AeCATHY-
Hasl cHCTeMa cdmcJenusi; data-
base management s. cucrema
ynpaBneHuss 6a3aMH  JaHHBIX;
flexible manufacturing s. ru6kas
NpPOM3BOACTBEHHAA CHCTEMa; COm-
puter-integrated manufacturing
S. KOMILIEKCHAasl aBTOMAaTH3HPO-
BaHHAS NPOH3BOACTBEHHAs  CH-
crema; high performance s.
BBICOKONIPOU3BOJHTENbHAR CHCTe-
ma; knowledge-based expert s.
9KCHepPTHaA cucreMa ¢ 6Gasol
3HaHuit; turnkey S. BBICOKOHa- -
JeXHas cHcTeMa, ciaBaeMasl «Ioj
KJI0Y»

T

table ['terbl] Tabauua; cton; moc-
Ka; IJIOCKAsl NOBEPXHOCTh

tablet ["teeblit] maanwer; «cKoKa»;
data . nJgadwer aJd BBOAA
paunpix; digitizer t. nudposoit



nJaHwer rpadHueckoro BBOJAAE;
electronic t. sjekTponubil naan-
wer («cKoJxa»); graphic t. rpa-
(rueCKHH nJaHmeT («CKOJKax)

technique [tek'nik] wmerox; mero-
JHKa; TeXHHyecKHH npuem; arti-
ficial intelligence tt. Texumve-
CKHMe  IpHeMbl, HCNOJb3YyeMbie
B HCKYCCTBEHHOM HHTEJIIEKTE

technology [tek’noladz1] Texnodno-
rus; TexHHKa; integrated cir-
cuit t. TeXHOJIOTHS H3rOTOBJIEHHS
MHTETPAJLHBIX CXEM

template [‘templert] wa6aon; tpa-
(aper; macka

terminal - [‘to:minl]  tepmunan,
OKOHe1HOe ycTpoMcTBO; interac-
tive t. HHTEPAaKTHBHbBIA TepMHHAJ

throughput [’Oruput] npoussoau-
TeJbHOCTD

tool [twl] uncTpyMeHT; MHCTpYyMEH-
TapHii; craHoK; machine tt. me-
TaJVIOPEKyIIHEe CTaHKH

touchscreen ['tatfskrin] cencopnniit
3Kpan :

track [tra@k] ZRopoxka; kanaxm;
TPaKT; AOPOXKKa nepdopaiun

trackball [’treekbal] waposoi yka-
3atesb (B rpaorocTPOUTEISX)

trace [treis] l. ciex; TpaccmpoBka;
2. TpacCHPOBaTh; KONHPOBATH

tracing ['treisiy] KonmnpoBauue;
CJIe2KeHHe; TPacCHPOBKa

traffic ["trefik] notok nudopmanun
(coobUiennit); yIHUHOE ABHXKEHHE,
t. coordinator koopanuartop mo-
TOKOB 3aTOTOBOK (B IeXe)

transactions [tran’zak fenz] tpau-
3aKUUHK (FPYNIOBHIE ONepantt)

turnkey [’to:nki] rotoBumii K He-
NOCPEACTBEHHOMY HCII0Jb30BAHHIO

type fonts [“taip,fonts] xomnaekTst
wpupTOB .

type [taip] tumorpadckast autepa

typeprinter [“taip,printd) 6yksone-
uaTaloulMi anmapar

typesetting ['taip,setin] (rumorpad-
CKHil) Habop

typewriter ['taip,raite] nuwymasn
MalIHHKa

U

unit [’jwnit] exusuua; ycrpoiictso;
GJIOK; 3J1eMEHT

updating [Ap’dertiy) koppekTupos-
Ka; MOJepHH3auHsA; OCHOBJIEHHE

uptime ['Aptarm] pabouee (Mamuu-
HOe) BpeMs

up-to~date ['Apto’deit} cospemen-
HBIH, HOBeHIHHI

user [’ju:za] nosb3oBarTeNs; aBOHEHT;
high-priority u. nosb3oBareins
C BBICOKHM TNPUOPHTETOM; remote
U, noJab30BaTeNb, paGoTaAKIHH
¢ AUCTaHIMOHHOTO MyJbTa

\'

value ['velju] 1. Beanunna; sua-
ueHHe; OLEHKa; 2. OLEeHHBAThb;
certainty v. 3uauenne pocrosep-
HOCTH

version [’va:[on] BapuanT, BepcHS;
nepeBox

view [vjw] BuA; mnpeicTaienne;
npoekuHs; isometric v. usomer-
pHuecKas NPOeKUHsT (BUA)

viewable ['vjuebl] BHayanbHRi;
3pHUTEJbHBII :

visual ['vizjuol] Buayanbumii; Ha-
7151 I}

vision ['vizan] Texuuueckoe - (Ma-
IHHHOE) 3peHHe

voice {vois] 1. rosioc; 2. peueBoit

voltage ['voultid3] Hanpsixenwe,
Pa3HOCTb TOTEHUHAJIOB

volume [’ vol jum] o6bem; ToM, Knura

w

wave [werv] 1. BonHa, koseGanne;
CHTHAJ; 2. BOJIHOBOH

way [wei] croco6; nyTs

winding [‘waindig] ofmorka; BH-
TOK; HaMOTKa

window ['windou) okHo (12 3kpane
JHCINiest); Kanp

windowing [‘windoury] kazpupo-
BaHue; w. capabilities Boamoxk-
HOCTH KalpHpPOBAHHUS ’

wire-frame |’waisfreim]
HEIH, CKEeJIETHBIA

wiring ['waiari] MOHTaX; IIPOBOX-
Ka; Mexcoeiunenuss (8 HIC)

work bay ['wa:kbei] yuacTox (nexa)

workpiece ['wa:kpis] o6pabarbiBae-
Mad 3aroTOBKa, JeTalb

workshop ['wa:kfop] cekuus; ce-
MHHAp; CHMMO3UYM

workstation [’wa:kste:fon] paGo-
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yasa crasuua B-I'TIC, asromaru-
3UpoBaHHOe pafouee MeCTO B
CAIIP; engineering w. nuxenep-
Hasi (TexHHYecKas) paboyasi CTaH-
uusi (APM); high-end w. paGo-
gast cranuus (APM) Boicuwero
kjacca; low-end w. paGouasn
crauius (APM) nuswero kJsacca;

proprietary w, 3anateHTOBaHHAasd
pabouas crauuus (APM)

z

zone [zoun] 3oHa; obJsacTh; 30HA
nepdokapTel; memory (storage)
Z. 30HAa 3alOMHHAIOUIEro ycTpos-
CTBa

ACRONYMS

CAD (Computer-Aided Design) aBToMaTH3UPOBAHHOE TPOEKTH-
poBaHue '

CAD/CAM (Computer-Aided Pesign/Computer-Aided Manufac-
turing) aBTOMaTH3HPOBAaHHOE NPOEKTHPOBAHHE/aBTOMATH-
3HPOBAHHOE MPOU3BOACTBO

CNC (Computerized Numerical Control) UITY ua 6aze 9BM
- (KOMIbIOTEPU3UPOBAHHOE YHCJOBOE [POTPAMMHOE YIIpas-

. JIeHHE)

DBMS (Data Base Management System) CYBJI[ (cucrema
yrnpaBJaeHusl 0a3aMy JaHHBIX)

IBM (International” Business Machine) IBM (amepukanckas
MeKIyHaporHas ¢upMa, BBIMYCKAWINAS BBIMUC/TUTENbHOE
oBopyoBaHue)

LASER (Light Amplification by Stimulated Emission of
Radiation) JIASEP, nasep

LISP (LISt Programming) JIMCII (36K nporpaMMupOBaHH
I 00pabOTKH CINHUCKOB M CHUCKOBBIX CTPYKTYD)

LSI (Large-Scale Integration) unTerpauust BHICOKOTO YPOBHS

MOS (Metal-Oxide-Semiconductor) MOIT (merast— okucena —
MOy POBOAHUK)

PL/1 T1JI/1 (s3BIK nporpaMMHUPOBaHHUA BLICOKOTO YPOBHA)

PROM (Programmable ROM) nporpammupyemoe 13y

RAM (Random Access Memory) onepartussas namsarbe (O3Y)

ROM (Read-Only Memory) nocrosiniast namars (T13Y)

SLSI (Super LSI) unTerpauusi CBepXBLICOKOrO YPOBHA

VLSI (Very LSI) unterpaunusi oueHb BBICOKOTO YpP@BHHA

KPATKME CBENEHMA
O YTEHMH 1 AHHOTHMPOBAHMM
Yreune

UreHHe—3T0 mnepBHYHAf 00paboTKa MHCBMEHHOH HH(bOP-
Manuu. B 3aBHCHMOCTH OT Ieid, yteHue OwBaer: (1) mpo-
cmotpoBoe (skimming reading) ; (2) osHakoMuTe/NbHOE (average
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reading); (3) usyuatomee mian yraybsenHoe (study or close
reading); (4) nouckopoe (scanning reading).

Tlpn mpocMOTPOBOM UYTEeHHH INPEXJe BCEro Ompejesnsercs,
K Kakofi of/acTu no3HaHu#l OTHOCHTCS JaHHasi WH(opMmaius,
# orbupaercst uHTepecylomuii matepuas. I[loTom no sarsiasuio,
BHIXOJIHEIM JAHHBIM, cXemaMm, TabaunaM, PUCYHKaM H IOX-
IMCAM K 'HUM, II0J3aroJIOBKAaM, aHHOTAllUH, 10 MePBOMY H
nocjefneMy ab3aunaMm omnpefe/siercsi OCHOBHast TeMa TeKcTa
(subject-matter). [asee BbiensOTCS KJ/IOYEBBIE CJIOBA, KJIO-
yeBble NpeNJIOXKEeHUs H OCHOBHbIE MBICJHM B ab3auax (maparpa-
¢ax). D10T BHA uTeHHA npeanosaraer ObICTPBI TNPOCMOTP
TeKCTa 1po cebs.

ITpy o3HaKOMHTENbHOM UTEHUH (YTEHHH C OOUIHM OXBATOM
COJiep2KaHKs1) NPOMCXOJAUT 3HAKOMCTBO C HHpOpMALIUeH, 3aKI0-
YEeHHOM B TEKCTe, C LeJbI0 MOHMMAaHHS OOIIEro CMbIC/IA YHTae-
moro. Ilpu 5TOM BHzIe uTeHHS BbIE/AETCS TJIABHOE, & BTOPO-
€TENEeHHOE HCKJIOYaeTcs, 0606marTcs GaKThl, CONOCTaBIAIOTCS
OTZieJIbHbIE YacTH TeKCTd, a TaKXKe BeNeTcsH IOHCK CMBICJIOBOH
CTPYKTYPHI, BBIAEASAIOTCS! KJ/IOYEBBIE CJOBA H MPeLJIOXKEeHHS,
KaK H NPH NPOCMOTPOBOM UTEHHH. DTO uTeHHe AasA celd.

Msyuaiouiee uTeHHe HMEET LEJIbIO NTOJHOE TOHHMaHHE CMBIC/A
YITAEMOrO TeKcTa. JTO BAYMYHBOe, TLiaTesnbHOE YteHue. I'pam-
MaTHYeCKHH aHaJu3 OTJEJIbHBEIX NpEeJIOKeHUHl MOXKET MOMOYb
NpY 3aTPyAHEHHH B TNOHHMAHHMH CMBICJIA UYMTaeMoro. 31ech
TAKXKEe NPEANoNaraeTcsi HaxOXJeHHe KJIOYeBHIX CJIOB H Ipei-
JIOXEHHUH. DTOT BHJ YTEHHS MOXKET MPOMCXOAHTH BCIYX H NPO
cels. '

€ nespio HaXOXIeHHS Kakoro-auGo (akTa, UTATH, Gamy-
JUU M T. TI. TIPOBOAUTCS OErJiblii NpOCMOTP TEKCTA C MOMOILbIO
NOHCKOBOIO 4TeHHsI. DTOT BHJ YTEHHUS TaKKe OCYIIECTBJISETCS
npo ce6s.

CooTBeTcTByIOIHE NPHEMB YTEHHSI TPHMEHSIOTCH BCAKHM
pas, Korja HeoOXOIUMMO BHIODATh MMEHHO TOT PEXKHM UTEHMS,
KOTOPHIl COOTBETCTBYET LeJH YTEeHMsl, XapaKTepy YHTAEMOTO
TEKCTA M BPEMEHH, OTBOJAUMOMY JIJist UTEHHS.

NMaparpad uaum a63au (a paragraph)—3to yacTb Tekcra,
HMeIOIasi caMOCTOsATe/IbHOE 3HAUEHHE U HAYUHAIOWASACS ¢ HOBOH
CTPOKH. B HeM 3akJ/0ueHa onpejiesleHHAas, 3aKOHYEHHAS MBICJb.
OT1pbiBOK (a passage)— 9TO YaCTb TEKCTa, COCTOSIASA H3 HECKOJTb-
Kux mnaparpagos. He Bcerma maparpad (a6sau) cosnanaer
C JIOTMYECKON 4acTbio uaH epunHueii (a logical part or unit)
. Tekcra. Jloruyeckas 4acTh TEKCTa, B CBOIO OUEpEdb, MOXKET
COCTOATh M3 HECKOJNbKMX naparpagoB. B Hell Moxer naru
peub 06 ONUCAHHH KaKOTo-MHOO mpeaMera, COOHITUS, ABJICHUS,
npouecca u T. n. Kumouesbie ciaoBa (key words)—sTo cioea,
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Hecyllie OCHOBHYIO CMBICJIOBYIO Harpysky. B auraufickom
AI3BIKE 3TO dallle BCEro cyulecTBHTesnbHble. KiioueBble (Tema-
THueckHe) mpexsoxenns (topic sentences) nepenaior ocHOBHYIO
MbIC/Ib Maparpada ¥ OOBIYHO MOMEINAIOTCS B HayaJjie ero.

HayuHo-TexHnueckast cTaTbsi OGBIMHO COCTOMT M3 CJENYIO-
mux vacrefi: 1. 3arosoBok (Title). 2. Aunorauns (Abstract
or Summary). ‘3. Beeznenue (Introduction). 4. O6mas wacts
(Methods, Materials, Procedures). 5. Pesyabrarhi, o6cyxze-
HHe pe3yJ/IbTaToB, 3aKJIOYeHHe (BBIBOABI) W PEKOMEHJAlUH
(Results, Discussions, Conclusion, Recommendations). 6. Bua-
rogapHocTy (Acknowledgements). 7. Hcnosnb3oBanHas qutepa-
typa (References, Literature, Bibliography).

AHHOTHpPOBaHMKE

AHHOTH pOBaHHEe —3T0 BTOpHYHAst 00paboTka MHUChMEHHOMH
nHdopmanuu. s Toro uto6ht 3ahHKCHPOBAThL KPATKOE COREPKa-
HHe MPOV3BeJeHHs], MUIIeTCs aHHoTauus. AnHoTauus (Abstract
uau Summary) — 310 KpaTKast ClipaBKa o CTaThe, aTeHTe, KHHUre,
CIPaBOYHKKE H T. I. C TOYKH 3peHHA colepxanus. [Ipu anHo-
TUPOBAHHHU MeEYaTHBIH MaTepHaJ/ H3J1araercs B NpelesbHO Cxa-
Toil (hopme. DTO mpouecc CBepTHIBaHHsI (CKATHA) HHDOPMALHUH
¢ oyeHb OOJIbIIMM' yMeHbILIEHHEM [0 OTHOIIEHHIO K OPHUTHHAJY
(1o 1/10 ero wact).

AnHoTanuu ObIBalOT ONMHMcaTe/bHbIE, ClpaBo4Hble, pedepa-
THUBHbIC, DPeKOMEHJaTeJbHble H KpHTHYeckHe. OcTaHOBHMCS
JHUIb Ha ONHCaTe/TbHBIX aHHOTAUMAX, TaK KAaK YMEHHe COCTaB-
JATb UX HEOGXONMMO CTyZeHTaM B yueGHOM mpolecce A
0o6paboTky neuaTHOH UHGOPMALMH HA HHOCTPAHHOM H DPYCCKOM
A3bIKaX M NpHU OPOpPM/IEHHH 3aMHCOK K JUIVIOMHBLIM IIPOEKTaM.
CrentanucThl M yuyeHble 00Si3aHBl YMeTb [HCATh AHHOTAUHK
K CBOMM Hay4HBIM CTaTbiM, JOKJanaM JAias KoHbpepeHUHH, Ha
KHUTH 4 T. [.

OnucarenbHasi aHHOTAIMSI COCTOMT M3 TpeX dacTeil:

1. CnpaBka x anHoTauuu. B Hell ykaswBalOTCfl caenyo-
Iye JaHHBIe: aBTOpP; Ha3BaHHe pabOTHI HA aHTJVIMHAICKOM fI3bIKe,
nepeBoJ, Ha3BaHUS; KOJNHYECTBO CTPaHHL, Tab/ull, PHCYHKOB,
CCBUIOK Ha HCMOJIb30BAHHYIO JIUTEPaTypy; Ha KakoM sI3biKe
HamucaHa pa6ora. Kpome Toro, aJsi :KypHasa—ero Ha3BaHue
Ha aHIVIMACKOM f3blKe, HOMep M roJ H3jaHuS; JJs NaTeHTOB —
HOMep InaTeHTa M CTpaHa MATEHTOBAHUS; U KaTaloroB —
¢upma, BLITYCTHBLIAS HAHHBIA Karajor; AJad KHHUT, MOHOTpa-
¢ui, y4eGHUKOB— Ha3BaHHE HM3[aTe/bCTBA. DTa YacTb He 00si-
3aTe/bHa NMPH aHHOTHPOBAaHHH YueOHLIX TEKCTOB.

2. OcHoBHAst 4acCTb JOJIJKHA OTPa)KaTh nepeueHb HauboJiee
XapaKTepHbIX [OJIOKEHHH [0 COJAePIKAHHIO padoThl,
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3. 3akmouHTenbHas YacTb. B 3Toll wacTH JosXeH GbITh
oOlHH BEIBOL aBTOpa paboTHl HJIM YKa3aHHE HA ONHH KaKOH-TO
BOTpPOC, KOTOPOMY B paore yae/neHO 0co6oe BHUMAHHUE, A TAKKE
peKoMeHJauusd, A5 KOro JaHHash paGoTa MOXKET IpeACTaBasITh
ocoObIH MHTepec.

K anHOTanusM Kak Ha PYCCKOM, TaK W Ha AHIVIKACKOM
f3blKe NMpPERBSABJAIOTCS ClAeAyoiiue TpeGOBaHUS:

. JIakOHHYHOCTh $I3BIKa, T. €. HCIOJb30BaHHE MPOCTHIX
npefjoXKeHu# (rJaro/bl ymnoTpedJsioTCs BCerja B HACTOSILEM
BpEeMeHH B JeHCTBUTEIbHOM UJIH CTPajaTesabHOM 3agore. Mojab-
HBl€ TJ1aroJipl, Kak IpaBH/IO, OTCYTCTBYIOT).

2. CTporan JIOTHYecKast CTPYKTypa TeKCcTa aHHOTALUHU.

3. O6s3atenibHOe BBeJiEHHE B TEKCT aHHOTALMH Ge3/IHYHBIX
KOHCTPYKIMH M OTHeNbHHIX cJjioB, Hanpumep: «Coobluaercs.. . »,
«ITonpo6Ho omuceiBaercs...», «KpaTko paccmarpuBaercs...»,
«Hanaraiores...», «KoMmmeHTHpYIOTCA...» W Op., C TOMOIUIBIO
KOTODBIX TPOMCXOJUT BBEJEHHE H ONMHCAHHE TEKCTA OPUTHHAJA.

4. Henonyuienue noBTOpeHHil B 3arJaBHH U TEKCTe aHHO-
TalMH.

5. ToyHOCTh B Nepejiaye 3ar/aBusl OPHTHHAJA, OTIEJbHBIX
(OpMYJIIPOBOK U ONpelesieHHH.

6. Hcnosb3oBanne oflnenpHHATEIX COKPALLEHUA CI0B, TAKHX
KaK: Hamp., H T. 4., U T. I., U Jp.

7. EavseTBO TepMHHOB H 0GO3HAYEHHH.

Tekcr aHHOTanuu JosKeH OBITh MaKCHMAaJbHO KPaTKHM,
ot 500 no 1000 neuaTHHIX 3HAKOB.

Ocnosuete mramnel (key-patterns) ansorauuii Ha aurami-
CKOM H PYCCKOM SI3bIKaX:

[
.

1. The article (paper, book, ra cratbs (pabora, KHura
etc.) deals with... 1 T. A.) Kacaetcs...

2. As the title 1mp11es the 2. CorjiacHO Ha3BaHHIO, B
article describes... CTarbe OMHCHIBALTCH...

3. It is specially noted... 3. OcofleHHO oTMeYaeTcs. ..

4. A mention should be 4. ¥Ynomuuaercs...
made...

5. It is spoken in detail... 5. IloapoGHo onuckBaerc...

6. ...are noted. 6. ¥YnomuHaloTCA. ..

7. It is reported... 7. Coobwaercs. ..

8. The text gives a valu- 8. Texkcr naer uennywo ug-

- able information on... ¢dopmanyio. ..

9. Much attention is given 9. Bospioe suumanue yge-
fo... JsieTcs. .. ,

10. The article is of great 10. ra cratba okaxer Gojb-
help to... 1yi0 MOMOIb. ..
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11. The article is of interest 11. Dta cratea npexacraBaser

fo... HHTEpeC AJIA...

12, It (the article) gives a 12. Omna (craTbs) HaeT aeraJib-

detailed analysis of... HEllE (moxpoOHBIf) aHa-
JI43. ..

13. It draws our attention 13. Owna (cratsa, pabora) npu-

to...- BJIeKaeT Halle BHHMaHue
K...

14. The difference between 14. Caenyer NOJYEPKHYTh
the terms... and... should pasjuuie MeXIy TepMH-
be stressed. HaMH... H ...

15. It should be stressed 15. Crepxyer  noauepKHYTb,
(emphasized) that... 4TO... ‘

16. ...is proposed. 16. [pennaraercs...

17. ...are examined. 17. Ilposepsiotcss  (paccmar-

puBaioTca)... "

18. ...are discussed. 18. O6cyxpatorcs. ..

19. An option permits... 19. Bribop no3BoJser...

20. The method proposed... 20. Ilpegmaraemsiii  MeTog...
etc. HT I

HepBbIe JBa lUTaMiia B OCHOBHOM HCMOJL3YIOTCA HPH YCT-
HOM aHHOTHPOBAHHHU U KDPATKOM H3JOXKCHHU COACPKAHHUA OPH-
ruHaJjia.

Yrobbl cOCTaBUTh aHHOTAIUIO CTAThY, HYXKHO O3HAKOMUTbLCA
C €€ 3aroJIoBKOM, MpoCMOTPETb NOA3aroJOBKH, HJMIOCTpAIiuH,
TaOMUIBI, IpoYUTaTh BBEACHHE H 3aK/MOUCHHE; JOCTATOYHO
OJHOPAa30BOTO0 MPOCMOTPa CTaTbH, T. €. IPOCMOTPOBOI'O YTCHHUA,
HpH 3TOM CJEAYeT UMETb B BHAY, YTO KOHKDETHAA TeMa HayuHO-
TeXHHYECKOrO TeKCTa OOBIUHO H3JIaraercs B IepBOM HJIH OJHOM
U3 HadaJbHBIX npezmomeﬂuﬁ BBE€ACHHA H pexe 3aKJIIOUCHHA.



