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NPEAHCJHAOBHE

B Hacrofilee BpeMd BBHICINAK UIKOMA MPHCTYIOHNA K MOATOTOBKE CHE-
UHANHCTOR HOBOro Npoduis — HHKeHepOB-pa3pabOTIHKOR CHcTeM ABTOMA
TH3HPOBaHHOro npoektuposanua (CAIIP), B 3ajauy KOTOpHIX BXOAMT
pa3paboTKa HOBHIX CPeACTB aBTOMATH3HPOBAHHOrO npoexkTupoBauns {(All),
agantaHa cyuectpyioumx cpeacts Al u o6besuHense cucrem All B
eAHHBIe KoMIteKcsl, KpoMe Toro, B y4yeGHHe [(MaHH GOJbLIIMHCTBA HHHMC-
HepHHX chelHalbHOCTEdl BK/IOYEHH HHCUMNAHHM, nocBimennsle All,
KOTODPHIE H3Y4alTCcA OyAYNIHMH HHeHepaMH— novib3osartesasma CATLIP.

Mosoasix cren#anuCcTOB, BHMYCKHHKOB TeXHHYECKHX BY30B, HeoBXo-
AHMO HE TOJABKO O3HAKOMHTE <€ile B CTeHAX BY3a C JAHTCPaTypod Ha aw
raufickoM astike no CAITP u ru6xam nponsBoacTBeHHHIM cucremam (IT1C),
HO H TDUBHTD HM HABBIKH OecliepeBOAHOTO NOHHMAHHA 3apyleMCHbIX
OPHTHHAALHLIX HCTOYHHKOB NO [aHHBIM BONPOCAM, T. €, BCEMEPHO CNO
coficTBOBaTE UX NPOPOPHEHTAINH, TOCKOABKY B HACTOSINEE BpeMsi HAYYHO
TeXHRYECKAR AKII0-AMepHKAHCKasd # ANOHCKAA (HA AHIJIHACKOM sI3biKe)
JTuTepaTypa usobuayer cpeaerunmH, csasanHpiMH ¢ CAIIP a [TIC.

aK KaK B HaillH JHH KOMNGIOTEpH3aUMA KOCHYJIACh NMPAKTHYECKH
BCex oTpaciefl HapoAHOrO Xo03dficTBa, npejjaraeMoe yueGHoe aocobue
npeaHasHauyeHo JJiA CTYACHTOB pAfa cneuraaproctedt. Ho B nepsyio oue-
peAb OHO MPEeAHARHAYEHO A1 CTYASHTOB cltenuaasHocred «PoGoTorexunkar,
«Po60TOTeXHAYECKHE KOMILIEKCH», «['HBKHe MPOH3BOACTBEHHLIE CHCTEMbI»,
¢[HOKHE aBTOMATH3HPOBAaHHHE MPOH3BOACTBAY, <ABTOMATHSHPOBAHHEE
CHCTEMBl YIPaBACHHA», €DAEKTPOHHO-BHITHCAHTEIbLHNE Mawpan», «[Ipu-
Knafnas Martemarskas. OHO cO3flaHo ¢ ydeToM TpeboBanuit IIporpaMmiu
ueneBoR HHTEHCHBHOA MOATOTOBKHM CHEIHAJHCTOB 10 RHOCTPAHHOMY ASHIKY
(/lemurrpag, 1986) u nmpeaHazHaueHo AfnsA CAMOCTOATENbHON paGOTH CTY-
AEHTOB B ayAHMTODHH MOA PYKOBOACTROM ITPENOXABATENS U BHe ayAHTOPUH.

Lensio noco6ua asagerca AanbHefimee cOBEPIICHCTBOBAHHE HABHIKOB
YTEHHA JHTEPATYphl MO CHEUMHANLHOCTH AJAA H3BJACUEHHA HeOGXOAMMOH
HHQOPMAlUMH, a8 TaK)Ke HABHWKOB MepeBOAa HAYTHO-TEXHHYECKHX craTtell
HX AHHOTHDOBAHHS.

ABTOp BHIpa)aeT IJAYGOKY0 NPU3IHATEALHOCTE H GarofapHoCTh
npotdeccopam E. M. Cunenvnuxosy, A. I'. Huxurenxko, &, U. Kykoay,
foueuty A. H. Hpanuenko, crapmemy npenogaBaremo . JI, Y aosesxo,
accucrenraM H. IN1. Copoxuny 4 I, O. Kovapany 3a UEHHBE KOHCY/Ib-
TAUHH H COBETH MpH TOATOTOBKE PYKOMHCH AAHHOH KHHTH.

[TockoneKy fammoe nocobue spaserca nepsoll MOMNTKON B COIXAHUH
nofoGHEIX, aBTOp Gyjper NpH3HATeNieH BCeM, KTO Halijer BOSMOMKHGIM
NpHCAATh CBOA OT3HB ¥ 3aMeuaHus no ajapecy: 101430, I'CIT, Mocksa, K—51,

erJHHHAs Y., 29/14, u3jatensCrBo ¢Bhicmast mKoMa», pefakiiHa JHTe-
patypnl mo aHMJIHACKOMY A3LIKY,
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METOAHYECKAR 3ANHCKA

Aprop pekomenayer paboTaTh ¢ npepjaraembM nocotueMm wa IV, V
# VI wan ua V, VI w VII cemecrpax.

[Mocobne cocTOUT U3 Tpex vacreii. IlepBas yacTb — 8 MUKJIOB-YPOKOB,
BTOpasi— CTATBH H3 OPHIHHANBHEIX KYPHANOB H KHHL JJI1 aHHOTHPOBaKHHA,
Tperbs —PUJIOKEHHE, BKJIOHAIOmee TEePMHHOMOTHYECKHH CJaoBaps, 4
TaKXe KDaTKAe CBEACHHS O BHAAX UTEHHH H IO COCTABAECHHIO KOHCNEKTOB
H aHHOTalHH.

Kaxzpifi UHKA-YPOK COCTOHT H3 Tpex CcaMOCTOATENBHBIX TEKCTOB
A, B, C (nan Gonee), NpeaTeKCTOBHX M NOCACTEKCTOBHX YNpaxKHEHHH,
[Toche KakpslX ABYX DMKIOB-YPOKOB JKAeTCH MX XPaTkoe 0G30pHOE COZeps
*anue (Summary and Review), a sarem Tect (Seli-Test) Ha npoeepxy
OBRAJCHHS CTYNEHTAMH H3YUeHHOr0 MaTepHaJa.

Matepnan, Bowepmmit B nocobHe, paccunraH Ha 80--100 wacos
CaMOCTOATENILHOH PalbOTH CTYACHTOB B ayNUTOPHH NOJ PYKOBOACTEOM IIpe-
nojasaTens H Bhe ayaHTOpPHH. Ha kaxanll HHKA-YPOK npejjaraercd
satpaunsate 0T 10 no 12 wacos.

INprerynas x  paboTe ¢ nmocoGHeM, APeNlOAaBaTeNll0 HEOOGXQAHMO He
TOALKO O3HAKOMHTL CTYICHTOB C ero CTPYKTYpoll, HO H OGBACHHTH, YTO
sbdpekTHBHOCTD OGYYEHHSA MOXKET GHITh ofecneveHa TIpeXAE BCero MpH
YCIOBHH CaAMOCTOSITEIBHOIO H3YYEHNA BCero yueOHOTO MatepHata mocobus.

Tlocobue mpegycMaTpHBaeT BeAymyld poJib CaMOCTOATENbHOH TBOpYe-
CKOi paloTH CTydeHTa, a ycrmeX OOyueHHss B OSoublued CTeneHH 3aBUCHT
OT €r0 aKTHBHOCTH M OT TOrO, KaK {IpenojdBaTe/ib MOMOraeT €My B OBMa-
Zenun wmartepuasoM. CTyReHT Ipn pa6ore € TEKCTAMH JO/IKEH YMeETh
COCTABAATL [JIaH, aHANH3UPOBATh COAepxAaHHE, paCUJeHATh TEKCT, Ha
JICTHYECKUS GACTH, COKpaulaTh TEKCT, HAXOAMTL B HEM KJUOUYEBHe CIORa
H NpeAtoXenus B abs3auax (naparpadax), HaXOAHTbL NMPeNJIOKEHHA, COOT-
BETCTBYIOIlHe OCHOBHOA MBICIH KaXIOro maparpada, coctaBiaATh KpaTKHft
KOHCHEKT TEKCTa K, HAKOHEl, NMHCATh AHHOTALHIO Ha aRIVIKACKOM HJH
PYCCKOM A3HKAX.

Pa6ora ¢ mnocobueM noApasyMeBaeT OJHOBpPEMEHHOE pacuWipeHue
S3HKOBArO OGYUeHHA Ha aHTAMACKOM S3hWKé B BHIE CTYAEHYECKHX KOH-
¢depenuyit, paboTel B HHOCTPAHHOM OTHelie HayyHOH OGNOIHOTEKM 1O 06-
pabotke TekyuwieH wnHbopMaluM, yyactHe B padoTe cTyAeHIecKux GIOpo
NEePeRoiOB, NOCCUIEHHE JeKUMA U NpPakTHYeCKNAX 3aHATHA OT/ACJNEeHHA ne-
pesoaunxos-pedepentos PO, nepesosm A4 HYXA NPOPHAVPYIOMUX
Xadenp, ydactHe B pab6ote RayuHO-MCC/RAOBATENMLCKHX CTYZeHYECKHX
ofilecTs # T. 1., H, HaKOHell, 3a1ATH KYPCOBHX M AMNJIOMHBIX NDOEKTOB
HA aHTJMHACKOM f3bIKE.

ABTOp NMpenHaMepeHHO OCTABJAET 3a MPENOAaBRaTeNMH NpPapo CBO-
GozHoro BHOOpPA B OPraHN3alHH YueOHOTO Ipolecca 110 OBJALEHHIO Ma-
TEPUANOM TpefflaraeMoro yueGHOTO mnocoGud B 3aBMCHMOCTH OT MECTHBIX
YCAOBHR M KOHTHHIEHTa CTYAEHTOB,

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, %raphical, method, mathematical, prob-

*

lem, analytical, to

imit, 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:

draiting ('dra.ftig] yepuenue (vacto
¢ nomoiieio DBM)

design [d1’zamn] v DpoekTHpOBaTh,
KOHCTPYHPOBATH

drawing ['drain) yeprex, pHCYHOK,
HaBpocoK

tool [twl] mnucTpyMeHr, cCraHoK;
MH. 4. CDeACTBa, HHCTPYMeHTapul

quality {’kwoliti] xagectBO

hardware [‘hadwes] annaparypa,
anmapatiHoe obecneycHHe

applied {3’'plard] npuxnagnoi

nonlinear {'non’lmnia] HeJAHHEHHLIA

equation [r'kwer[on] ypaBHenne

appearance [2'piarons] nosBiecHHe

debugging  [di"bagin] OTRAK
(nporpaMmet)

capability [ kerpa’biliti] cnoco6-
HOCTB, BO3MOHOCTb

advantage [od'vantid3] npeamye-
CTBO

computer-aided [kom’pjuts,erdid]
ABTOMATH3HPOBAHHLIH

variety [ve'ramfi] pasnooGpasue,
pAA, MHOXKECTBO

increase [m’kris] v yseauuusate,
YCHAHBATh

scheduling {’fedjulig) cocraBnenue
pacnHCaHH

manufacture [ maenju’izktifs] o
[IPOH3BOAHTH, H3TOTOBJSTH

robotics ['Toubotiks]} poboroTexnnka

requirement [ri'kwarsmont] rpe6o-
BaHUe

3. Memorize the word combinations below:



high-quality BricokoKauecTBeHHBIH

drafting hardware ueprexnas annaparypa

drafting methods veprexkibie meromni

graphical methods rpajpuueckne MeTompl

applied science npuknanHas Hayka

nonlinear equations HenuHeHAHble ypaBHeHHA

graphics capability rpaduueckue BO3IMOXKHOCTH

significant saving 3HauuTenbHast 3KoHOMHSA

technological advances Texnnueckue ROCTHKEHUR

computer-aided design aBTOMaTH3HPOBaHHOE NPOEKTHpOBaHHE

computer-aided manufacturing asromatHaHpOBaHHOE HPOU3-
BOACTEO

computer-aided engineering asTOMaTH3HpOBaHHBIA TPYA HH-
KeHepa

integrated circuits HHTErpasbibe CXeMH

materials requirements planning njanupobanue TpeGoBaHMH
K Marepuasam

numerical control yucsioBoe nporpamMHoe ynpasJeHHe

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

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. Drafting is one of the oldest occupations. It has been
practised 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, draiting hard-
ware improved.

3. 1t was noticed centuries ago that draiting or graphical
methods can solve very easily various mathematical problems

8



for which an explicit (rounnifi) analytical solution either
did not exist or was very cumbersome (rpomosaxuit). 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 (mmpoxopacnpoctTpaHeHHuIH)
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 (ymenbmars) the use of graphical
methods. Computers’ methods were cumbersome at those
times, programming and debugging were tedious (yromu-
TeabHel) 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 drafting. 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 (caoxueiii). 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 contrel,
and scheduling—are often used. The electronics industry too
has coined (cosaaBarp HoBrle cjoBa) a Computer-Aided
Engineering (CAE) for design, simulation and layout of
integrated circuits. CAM is a large category of automated

g



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 4
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 Draiting. 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 to a
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. ¢) 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 below:

1. One of the oldest occupations. 2. Leonardo da Vinei —
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 peints.

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 (CﬁDD). 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-
fer is negative. Most people blame (oGBumath) 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,

P The computer has four distinguishing (oTvimuuTeabHbri)
cnaracteristics: (1) computers perform all operations electron-
ically; (2) computers have an internal storage capacity;
(3) computers receive operational instructions irom stored
programs; and (4) computers can modify program executions
by making logical decisions,;

11



The computer has two capabilities that make it a partic-
ularly valuable tool for human use: (l) a computer 1s
extraordinarily (4pe3Bstuaiino) 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 (uezocraTok). (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
(obcTosiTesserBo), until it is stopped and reprogrammed.
A computer is only capable of doing precisely (touno) what
it is told and nothing more.

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 — gonyweuo Hcxaxenue
B JeHEHHOM CHeTe

2 common sense — 3ApaBbifl CMEICA

3 judgement— cyxaeHne

4 if properly used~— ecad ero (KOMObIOTEP) NPABUALHO HCHOAL3OBAThL

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?l of
things of this epoch may be cast off than they will survive
(npononxare cymecrpoBath) in the next one. Yet surely the
computer will not.? A solid-state image?® will replace (sa-
meHaTts) 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.

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 fechnology has evolved (pasBuBarbes) from
the first computer driven CRT ® to countless (Secuncrennniii)
home (personal) computers with graphic capabilities.

Great accomplishments (nocrixkenue) from industry, re-
search, and development laboratories as well as individual
efforts (mombitka) 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 (B3biBaTh) to our senses because for the first
time we can create the elegance of motion (aBuxkeHue),
exactly as what happens in music.?

We have always been able {o see motion, but not able
to recreate (Boccosaapate) it. For the first time we can make
patterns (Momesn) of motion; from geometrical equations we
can create designs so rich that the moving visual imagery®
of real world culture may be recalled (3anomunars) forever
(naBceraa). (Real world culture is ar{, science, etc.)

The fime has come to revise (nepecmorpers) and develop
the guidelines (ocHoBHLIE HampaBjeHus) 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
(Bonsiotuth) 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 —wmuoro

2. Yet surely the computer wil! nof.— Onxaro Ge3ycaoBHO ¢ KOM-
TBIOTEPOM TAKOE HE CIAYUHTCSA.

3. a solid-state image —u3ofpaxenne Ha MOAYHPOBOLHUKAX

4, that may characterize an age succeeding this century’s age of
the machine —xoTopHIi MOXET CAYRMTE OTIHUHTENbHBIM IPH3HJIKOM
SIIOXH, MOC/EAYIOUEA 33 5THM MAIIHHHBIM BEKOM

5. from the first computer driven CRT (cathode-ray tube)—oT nep-
BOH ynpasJsgeMOfl KOMNBIOTEPOM KaTOAHO-JIyUeBOR TPyOKH

6. state-of-the-art— peanbnuiit

7. exactly as what happens in music—Touno Tak xKe Kak TO, 4TO
NMPOHCXOINT B MY3HIKe

8. the moving visual imagery— jBrKyileecs BH3ya/dbHOe oTOGpa-
KeHue

9 that will reap the greatest benefits —xoTopble H3BJEKYT OrpoM-
HYI0 NOJAL3Y

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,
fransistor

2. Practise the reading of the following words:

speed [spid] ckopocts

accessible [xk’sesabl] znocTynuwid,
Y ROGHBIH

microcomputer ['maikroukem’pju-
t3] MHKPOKOMIIBIOTED

minicomputer ['mimikam’piuta]
MHAHHKOMIIBIOTED

mainframe [‘mein’freim} ynusep-
CadbHBI KOMMOBKTEp, GoJabluas
95BM

14

require [ri’kwais} v Tpebosate(ca)

simulation {,simju’leifan] monenu-
pOBaHHE, MMHTALHs

widespread [‘ward’spred] wupoko-
PacnpoCTPAHEHHBII

advance [ad’vans]
yJaydueHHe

circuit ['so.kit] cxema; munn, ceTs;
CHCTEMA

resources [r1'sp.siz] pecypchl

JAOCTHKEH e,



supercomputer [, sjupskam’pjuta]
CYTIePKOMIBIOTED

byte [bait] Gaiir

turnkey [‘tanki] noanocteio ro-
TOBHIH, CO Chadelt «mom KJI0OU»

dedicated |['dedikeitid) cmenmann-
SHPOBaHHBIA

flexibility [ fleksa’bilrti} ru6xocTs

architecture [‘akitektfo] apxurex-
Typa; CTPYKTYpa; crpoenue

simunltaneously  [,stmal‘ternjasti)
O XHOBPEMEHHO

optimize ['optimarz] v onTHMH3H-
POBaTh

3. Memorize the following word combinations:

application programs npukJaagHbIE OPOTrPAMMEI

a single-chip CPU III1Y ua oauoM Kpucrasie (4une)

personal computers nepconasbHble KOMIBIOTEPHI

standard configurations cranaapTHeie (THIOBHIE) KOH(UIY-
pauHu

sophisticated design cioxubili npoexT (KOHCTPyKUMA)

interactive terminals uHTepakTUBHbLIE TE€PMHHAJILI

integrated circuit technology TexHOJIOTHSI H3rOTOBJIEHHS
MHTErpaibHLEIX CXeM

emitter-coupled logic (ECL) aMurTepHO-CBsI3aHHAd JIOrHKA

printed circuit boards (PCB) neuarsbie niater

computer architecture apxurektTypa Komobiorepa

graphics-intensive tasks 3agauu, ycuseHHble rpaduyeckuM
HCTONHEHHEM

random access memory (RAM) onepaTHBHOe 3anoMHHalollee
yCTPOHCTBO

a floppy disk rubkuft zuck

a hard disk Teepapit AWCK

an access speed cKopocTb focTyna (oOpallleHHs) K NaMATH

processing power [POH3BOAMTENLHOCTE (KOMNBIOTEDA)

computing resources BbIUACTHTENbHEE PECYPCH

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-, mainirames 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 ouiput units. The
CPU carries out program instructions to perform operations
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on dala. 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 mermory, 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 | Mbyte or mote
of main memory. Most microcomputers used for CAD/CAM
are personal computers— general-purpose machines?® based
on microprocessors. Software conver{s 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 Mhytes of data on rigid
disks and operate in an enclosed cabinet, are often used
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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, permitling
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
to 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 capacily. 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 compufer was through punched cards,
and thus mainframes still support reading and punching
cards. As a result, mainframes are often used to provide
processing power aiter 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 sweh 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) —xatoano-nyvessie TpyOKH (Kak 3Kpanl
y TeJeBH30POB)

2 plotter — rpadonocTponTean

3. general-purpose machine — yEABepCAJIEHEIA KOMIBIOTED

4. a workstation — apTomMaTa3HpoBanHoe pafouee MecTo (APM)

5 turnkey CAD/CAM systems — cucteMsl CAINP/ACY TII, noaHocTsio
rOTOBHE K pafiote

6 solid modelling — MozernpoBaHRe NPOCTPAHCTBEHHBIX TeJ

7. ftuid-flow simulation-— mojennpoBanie NOTOKa XHIKOCTH

8. a finite-element analysis — aHann3 KoHEUHHX 3JE€MEHTOB

9 pipelining — koupeitepuas 06paboTKa JaHUBIX

5. 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 ior 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 supercompulers 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 diiference 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. ‘Compufer 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 sketch?® 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,
specifi¢c 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.

Gé%‘ieral-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 drafters 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— po raxoll wHpunH

2. a rough [raf] sketch— rpy6rii nabpocok (3cKH3)

3. special-purpose computer — crneuHaan3HpOBaHHBIH KOMILIOTED
4. to sacritice —xeprtBoBaTH

12, Read Text B attentively (study reading). Make up a list of key
words. Divide Text B inte 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.

t 14, Compare ;pecial-pnrpose 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 advenf 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 paunne 60-e roas! nepsne
KOMIbIOTEpE!, palboTaBlive ¢
nporpammamMid  CAIIP/ACY
TI1, 6blnu GOABLUHMH.

IJTH MOUIHLIE MAIIMHBI 3a-
HUMAMH LeAble NOMellleHus.

B 70-x ropax Ha ocHOBe
HHTErpaJbHbIX CXeM ObliH
pa3pafoTaHbl  MHHHKOMITBIO-
TEPHl, KOTOpLIE CTajd Mpoue
B O0palleHUH W AOCTYIHHI
Bosiee LIHPOKOMY KPYTY HOJIb-
sopareneii CAIIP/ACY TIL

Ceroausa MaluHHel, pado-
taiomue ¢ [1O CAIIP/ACY
TI1, oxBateiBaloT Goaee ILH-
pOKy0 o00J1acTh: OT HEHOPO-
F'HX [epCOHAJbHBIX KOMIIbIG-
TEPOB, TEXHOJOTHS U3rOTOB-
JIeHHS1 KOTODHIX CTaja AOCTYyI-
HOA jaxe caMbiM  MAJbIM
¢upMaM, IO caMbIX MOILHBIX
CYNEPKOMIIBIOTEPOB, KOTOPhIE
BBIIIOJIHAIOT PYTHHHBIE 3aja-
4y, PAHEe CUMTABLIHECS CJTHIL-
KOM TPOMO3JKUMU, JOPOro-
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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-
putets, minicomputers, main-
frames, and supercomputers.

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

CTOSIIUHMH W TpebyIollMH
Go/pHIMX 3aTPaT BPEMEHH.
KommbioTepsl Bee elue npu-
HATO KJaccHpUUUpoBATL IO
UX (PU3HUECKOMY pasMepy,
ckopoctu o6paboTKH u  Bpe-
MeHH OOpameHud K [MaMsATH.
YeThlpe OCHOBHEIX THIA
KOMIIbIOTEpOB, OOBIMHO HC-
nonbayemuix B CATIP/ACY
TI1, BKMOYAT MHKPO-, MH-
HH-, Oosbliiie W cynep3BM.
[Ipegnourense OZHOrO TH-
na KOMNbloTepa APyromy nog-
TH BCErja fABASETCA KOMHOPO-
MHCCOM MEXJAY CTOUMOCTBIO
H CKOPOCTBIO, ¢ KOTOPOH OH
CMOMKET YIIPABJIATL BbIYHC/IH-
TEJNBHEIM N POLECCOM,

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
CAD/CAM.

innovative computer application

is being used:

2. Interest in computer-aided design began {o 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 draiters 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 delined as an electronic machine
which has storage, logic, and mathematical capabilities and
can perforin tasks at extremely fast speeds.

9. The most promising developments of CAD/CAM are
in i:het 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

JTOT TECT NOMOKET BAM TPOBEPHTH, KAK BHl YCBOWJIM ¥ 3ANOMHHJK
COfepHaHie y4eOHBIX TEKCTOB, MPEACTABACHHLIX B ABYX YpPOKaX-UHKAAX.
Hocrapaiitecs cuauana 01BeTUTL Ha BCe BOUPOCH, He OfPawafics K Tek-
cram. Tonbko nocsie aroro ofpaTTech K HHM H NPOBEPHTE NPABHILHOCTD
BAWINX OTBETOB. 3TO MACT BaM BO3MOKHOCTR NOHATL TOT MaTepHaJ, KOTO-
puit BB MoNeMy-au00 NMPONYCTHAH HAH HEAOCTATOYRO MOMINIH.

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 wup
a very capable team because their strengths are complemen-
tary (nonoausowmit) while their disadvantages are offsetting
(komnencuposate). ¢) 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.
¢) 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
eak.

P 2. A computer has two critical disadvantages. Which of

the following are they?

a) Cannot think or reason. by Unreliable and unaccurate.
c¢) Unable to perform long, arduous (uawypurembubift) 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) Minicompulers. e) Special-purpose com-
puters. f) 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, to 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 [pra’vaid] v cHaGkats, retrieve [ri’'triv] v oGBapy:xuBaTh,
ofecrieduBaTh, JABaTh HaXOAUTL; BOCCTAHABAHBATL
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reach [ri:if] v pocTHrath

chserve [ob’za:vl v nHaGmozaTs,
cJaenTh; Co6AI0MATh

evaluate [1'veeljuert] v ouenusats,
BLIYACAATH

session ['sefn] nepuon paGoret

specify ['spestfar] v Towno ompe-
JeliaTh, YLTaHaBAnBaTh; oOOyC-
JICBJIHBATE

screen [skri:n] skpamn

represent [ repri‘zent} v npeacras-
JSITH COO0I0; HCIONHAThE POMbL

bottom ['botom] Hu3

feature [’fi:tfe] uepra, ocobeHHOCTD

routine {ru’ti‘n] »n, ¢ nporpamMma,
PYTHHA; PYTHHHBIA

workstation [‘wa:k, steifan] asro-
MaTH3HpOBaHHOE paGouce MeCTO
(APM)

image [1mid3} usoOpaxenne, o6pas

hardcopy ["ha.dkop1] xonnsa #a 18ep-
Joii ocHoBe (wampHMep, Ha Oy-
Mmare)

device [di’vais] npubop, ycrpoii-
CTBO

drive [draiv] n, v npusoa, nepe-
Jiaya, HaKOMHTeML; YHPaBAATH

plotter ['plota] rpagonocTpontens,
CAMOTTHCEL,

deflect [di'ilekt] v otkaouaTE

resolution [,reza’ljw:fon] paspemaso-
mas cnocobHocTh (mprbopa)

animation [,sen1’mei fan] {(MawHHOE)
«OXMBJICHHE»; RAHHAMHKA

brightness ['braitnis] aprocTb

suit [sjut] v roguThca, NOAXORHTE,
YAOBJIETBOPATE TpeQOBaHWAM

viewable ['vjuwabl] supaMedi, spu-
Mblit

sharpness ['fa.pnis] peskoctb

allocate ['aelokeit] v paamemars,
pacupezenfTh

description [dis’kripfan] onncanue

pixel [‘piksil] anemenr u3oOpaxe-
HHEA

produce [pro‘djus] v NpoH3BOARTD,
€0O32aBaTh

amount [¢'maunt] xonnyectso, Be-
JHYMHA

exist [1q'zist] v cymecTROBATH

3. Memorize the following words and word combinations and com-
pose your own sentences using them:

interactive graphics uHTepakTHBHas (puasoroBasi) rpaduxa

a wire-frame image (model) xapkacHoe (cKeaeTHoe) H30Opa-
KeHHe (Moaeab)

a mathematical representation MmatemaTueckoe npeacras/ienne

a computer database 6asa JaHHBIX KOMIbIOTEpA

the CRT (cathode-ray tube) screen skpaHHOe YCTpPOKHCTBO
oTo6paKeHUs

a drawing board yeprexxHas jocKa

a function menu meHio QyHKIHI

a turnkey system BLICOKOHaneXHas CHCTeMa;, cHCTEMa, CAa-
BaeMas «IOJ KJIOu»

a hardcopy device ycTpoiicTBO BHJAYM NE€YaTHHIX KOMHH (ZXo-
KYMEHTOB)

a visible trace BuauMelli (BH3ya/bHBEIE) caea (TPacCHpOBKa)

viewable resolution BuauMas paspemaiowas cnocoGHOCTb

Image description onicanne n3oGpaxenusi (o6pasa)

4. Look through Text A. Say whether the main idea of Text A
is mathematical representation models or the general components of
graphics hardware configuration.
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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 wuser 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 fop, bottom, side, iso-
metric, and other views of the model. But uniike mechan-
ical drafting, inferactive graphics provides automatic fea-
fures 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 draiting 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.?

b. 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 leatures 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 brighiness 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 conirast, 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-
hution 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—ucxoaa H3 1000, HACKOABKO «APYMKECTBEHHLI» OHY MO OTHO-
IeRHID K JAAM, paboTaiompM ¢ RUMH

2. with traditional pencil-and-paper methods — TPaARUHOHHEIMH Me-
TOAAaMH ¢ IIOMOINBIO Kapauiama H Gymarn

3. an electronic tablet—sjekTponusli manuet (<CKOJKa»)

4. pushbutton commands —komangpl, OCYLIECTBAASMEE HAKATHEM
KHOIIOK

0. animated figures-— auHaMuueckHe («OXHUBJECHHBIEY) DHCYHKY

6. colour-coded diagrams —uBeTHble 3aKOJHPOBaHHHE JHATrPaMMBl

7. raster-scan, vector-refresh, or storage-tube (terminals)— (rep-
MHHANE]) ¢ pacTPOBLIM CKAHHPOBAHHEM, BEKTOPHOH perehepamuest wuiH
SalOMHHalOIEeH TPYOKOH
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8. a glass-enclosed tube-fpiﬁxa. TOMeIEHHAA B CTeKNAANHKAIE Kopayc

9. a finely-focused electron beam —rouHo choKycupoBaunult 34eKT-
ponunlit Ay4

10. a phesphor-coated screen—skpan, MOKpHTaIE Pochopom

11. when excited by impinging electrons-—npu B036yxkpenuu crai-
KHBAMUMACA 3JEKTPOHAMHU

12. when lines on the screen are at horizontal, vertical, or 45°
angles—Korjaa cTPOKM HAXOJAATCHA MOJ [OPH3OHTANLHO H BEPTHKANBHO
pacnoJloKeHHBIMH YIJIaMH HJIH nopg yriaoM B 45°

13. a primary processor and associated memory — HCXomuuli npo-
fleccOp W OTHOCAUeecH K HeMy 3aNOMHHAIOUIee yCTpOHCTBO

5. Read Text A atfentively. Make up a list of key words and word
gombinations. 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, resolufion, 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 fellowing 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. ¢) 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 buitons
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 petformed 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 enfry 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 eniry
devices in CAD/CAM systems is their ability to allow users
to enter accurately data and commands in a natural siream
of spoken words, numbers, and phrases without the artifi-
cial pauses between words and phrases required in using
some devices.

a) LIGHTPLN b) TOUCHSCREEN

¢) DIGITIZER TABLET

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

Digitizer tablets range in size from just a few square
inches® to tablets of the size of a drawing board, about
50x 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—3TtH yCTPOACTBA pearnpyloT Ha GCA3aTeJbHYK) H 3pH-
TEABHYIO KOOPJAHHAUHIO OnepaTopa

2. puck-tike devices— yctpoficTBa, HanoMHuHaAOUIHE XOKKEAHYK WaHGy

3. about one square foot of clear desk space —oRoOJO OAHOrO KBaR-
patsoro ¢yra cBoGOHOrO MPOCTPAHCTBA CTOJA

4. at a premium-—30. aedHUUTHEIA

5. due to unrestricted hand and eye use—3a cuer HeorpannueHHOro
OCSI34TENILHOTO H 3PUTENBHOTG HCNOJB3CBAHHS

6. from just a few square inches— BCEro OT HECKOJbKHX KBajpar-
HBIX MIOHMOB

7. free-hand sketches —nalpocku (5cKH3bl), CACNaHHHE OT PYKH

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

to resemble [r1°zembl]—nanomunare; button ['batn] kHonka;
instead (of) [in'sted]—Bmecro; a set of —psan; HeckoabKo;
cross-hairs ['krosheaz]—onm. kpect nuredt; to touch ftatf] —
npukacatbes; Item ['artom]— nyukr; lightpen ['laitpen]—cge-
Topoe Tepo; joystick [’dzoistik] — KoopauHAaTHEIA yKa3aTenb;
trackball [’traekbo:1]—mapoBoli ykasatenb, mouse [maus]
(pl. mice)— «mpiub» (ycTpolicrBo AN oTPabOTKH MOJOKEHHA
ykasatens Ha sKpaue pucnies); digitizer {’didzitarze]--wng-
poBaredib; voice [vais]— rogoc; entry [ entri}— exox; to permit
[pa'mit] —noseoasTs; paspewars; entire [in’tal] — Beck, non-
Heit, to shape [felp}—otopmaaTes, npugaBate dopmy; stylus
["stailas]— nepo npuGopa; photocell [‘foutasel] — doTosnemenr;
touchscreen {’tatfskri:n]— cencopuniii skpay; to feed {fi:d]—
H}O,ﬂaBaTb, nuTarh; change [tfeinds]— usmenenue; movement
' mu:vment) — nsuxenne; to allow [9'lau] —nossoaste; dis-
Placement {dis’pleismant] —cmentenue; to enable [1'nerbl] —
JaBarb BO3moxkHocTh; o aftach [o'tet!]— npucoesunars; wire
[wara] —nposoa, mposomoka; surface [’ss:fis] —noBepxHOCTB;
slippage [’slipidg]— npockanbarisanue; error |'ers]— omn6Ka;
ability [o'biliti}— cnoco6uocrn; tablet [‘tmblit) —naanuwer,
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«kosKar; to create [kri'ert] —co3naBats; size [saiz] — pasuep;
tracing [’treisiy}—xonnposanue; nearly {'nidli}— nours

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

a) 1. oumbka; 2. «cKoJKa», 3. NOBepXHOCTb, 4. npucoenH-
HATb, 5. nposox; 6. cnocoGHoctk; 7. €O3[4aBaTh; 8. NMOXOAUTH
Ha; 9. nyukT; 10. KoopauHatHEi ykasatenb, 11. npuzaBath
opmy; 12. nosponsats; 13. Bech; 14. nomasarth; 15. Apuxe-
Hue; 16. Bxox; 17. usmenenue; 18. cmemenue; 19. nepo rpa-
¢puveckoro npubopa; 20. QorosnemeHT

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

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

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

“Both a lightpen and a joystick are data entry devises

used in interactive graphics. But the lightpen is shaped
like ... . As for the joystick, it is a potentiometer device

”
o v &

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

20. Read Text C attentively. Traaslate the f{ifth 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 (npepeiBanue) 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-
jty to enter, manipulate, edit, revise (nepecmarpusars), cor-
rect, and store two- and three-dimensional data?! such as
points, lines, planes (mnockocts), arcs, and circles (OKpyx-
HOCTD).

Operational Graphics
Software Software
' CAD -

System
Software |
A Components ju,

Application ' T User
Software {\ Software

Fig. 2

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

5. User soffware is that which is developed (paspabarnr-
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 (waGnon) known as menus, or spe-
cial styles leftering fonts.® A menu is the electronic equi-
valent of a template. It resembles a large rectangular (nps-
MoyroabHeiit) 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
(npuGop) 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

I. two« and three-dimensional data=-2D aand 3D data-—zapyx- u
TPeXMepHblE JAHHBIE

2, shop drawing — paGounii sepTex

3. special styles lettering fonts —Gyxseunste wpudTel ocolbix cop-
TuB (cTanel)

4. in a given drafting setling—p JaHHOH uepTeXHOHd YCTaHOBKe

5. in conjunction with-—=amecte ¢
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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 intrinsic
(npucymui) to a given drafting setting; b) provides for mem-
ory allocation in the processing unit; c) 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 fo 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 wuser 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

{. Recognize the following international words:

contrast, act, form, special, front, decumentation, 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:

supply [so’plai} v cnabxkarn, ofec-
NeYABaTh

power [‘paus} McmHOCTbL, 3Heprus,;
cTerelb

appropriate [2'prouprut] coorser-
CTBYIOUWHA, TI0IXORAULHIT

network ['netwak| certe

primary [’praimoari] nepeuunmit,
HCXORHDIH

approach [2'proutf] moaxoa, npu-
BaunxKelue

rival [‘rarvel] n, @ KOHKypeHT;
KOHKYPHpPOBATH

setup |’'setap] v ycramasampateeA,
noMeaTeC s

run {rAn} v NpOrORATE (IPOFpaMmMy);
rafoTaTk, BHINOJAHSITE
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apply {a’plai] v npumenats; npu-
Jd4rath, NPHKJAAJbIBATD

relate (to) [r1’leit] v casa3tBaThC ¢;
OTHOCHTBCA K

driver ['drarva] apaiipep, npusog,
BO3GYAHTRNB

draw [dro} o (drew, drawn) uep-
THTb, PHCOBAaTh

offer ['of3) v mpeanrarars

support [sa’pat] v nosgepxuBaTH,
ofecneynBarh



3. Memorize the following word combinations:

computing power BBEIYHMCIUTENbHAS MOMHOCTDH

low-end workstation asTomaTHsHpoBaHHOe pafouee MecrTo
(APM) nusmero xaacca

high-end workstation APM Bricinero Knacca

high-resolution graphic display rpaduueckuii aucnaefi ¢ Bbl-
COKOH paspelIaiolie CINOCOOHOCTBHIO

a main memory onepariBHOe 3anoMuHawlee yerpoierso (O3Y)

a computer network cerb BbIYHCHHUTENBHLIX MAIIVH

basic components ocHOBHEE ZeTajyu (KOMIOHEHTH)

a primary processor nepsHYHBIH {HCXOIHBIA) npoueccop

basic approaches oCHOBHEIE NOAXOJbI

stand-alone processors aBTOHOMHEIE POLECCOPH

a particular user ocoGbii (4acTHbI, UHAUBHAYAJAbHBIR) NOJb-
30BaTeb

a host computer rrapsas BbIYUCAHTEMbHAA MalUHHA

a substantial amount 3naynTeNLHOE KOJMUYECTBO

custom processors NPOLECCOPLl, H3TOTOBJIEHHEIE IO TEXHHYE-
CKUM YCJOBHAM 3aKa34HKA

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

TEXT A. INTERACTIVE GRAPHICS HARDWARE
{ CONTINUED)

Engineering Workstations

Engineering workstations are display ferminals 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 (612x 512 pixels of more), a processor capable of
0.5 to 2.0 million instructions per second, 1 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 LIGHTTEN GRATHIC DISPLAY
TOUCHSCRLFN

DIGITIZER
TARLF]

i OUTPUT
! !'Hm \OICF SYNTUEFSIZER

ALPITANUMT RICAL
hi YBOARD 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 advaniage 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 bujlt-in architecture. High-end workstations
are generally supplied with large, high-resolution displays
of around 1,000 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 fo a given fask.

Workstations typically place an emphasis on graphics
display and manipulation ® since this is an effective method
of ofi-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
associaled 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
X 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 mertmnory.

NOTES

along with—Bmecre ¢

mass storage— maccoBoe 3anoMuHalontee yerpoiictso (3Y)

front-ends -~ cpasyiolilie (KOMULIOTEDPRY)

at least—no kpaiineit mepe

. place an emphasis on graphics display and manipulation—rnpu-

Zalot ocoboe sHauenne rpadHueCKOMY AHCINEI0 0 YD ABACHHD OiepalN MK
6. colour fills~—IiBeToBHe HAMOJHEHHSN

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

a) 1. in the form of 32-bit microprocessors; 2. in various
manners; 3. as a base; 4. propriefary software; 5. a low-end
workstation; 6. a turnkey workstation; 7. processing power;
8. computing 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
iEetl_ge; 20. line and arc generation; 21, the proprietary work-
stations

S b=
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b) 1. uentpasbHbE KOMNBIOTEPH; 2. IPOM3BOAHTENLHOCTD;
3. pasyMuHLIMH cnocobaMu; 4. aBTOHOMHLIA npoueccop; 5. sg-
¢dexTHBHBIA MeToJ, Ppasrpysku; 6. mnojHoe u300paKeHHe;
7. B KauecTBe 0askl, 8. roropoe K HcHoub3opanuio APM;
9. phyuchutenabHas MommocTs; 10. cBasywouime u Gosblliye
KoMnbloTeps!, 11. Tak HaswiBaeMblfi; 12. ocHOBHOH mMOAXOX;
}3. cneuuanu3HpoBaHHBIE npouneccopr; 14. 3arpyxeHHBIHA
NeHTPAJAbHBIH KOMObIoTep; 13. dopMyupoBaHue JMHUE W JYT;
16. B Buje 32-pa3psiHbIX MMKponpoueccopoB; 17. sanaren-
TOBaHHOe NporpaMmHoe obecneuenne; 18. APM nusuero kaacca;
19. unmxeneproe {(rexnuyeckoe) APM; 20. 3anaTeHTOBAHHLIE
APM; 21, cienaHHBIE Ha 3aKa3 MPOUECCOPHL

6. Memorize the following words and word combinations:

such as—Taxofi kak; as simple/complex as-—Takoil npo-
CTOH/CJIOXKHBIA KakK; since-—~TaK Kak, ¢, ¢ Tex nop; directly —
HenocpeacTBeHHo; so-called—taxk HasbiBaewbld; generally —
raaBHbIM of6pasoM; at least—mo kpaiineit mepe; somefimes —
HHorja; more— Godbiie; most of —GosbmiuacTBO H3; along —
pI0Ab, No; along with—pBuecre ¢; then—3artem; than-—uem;
{hus—Takum o6pa3om; however —oanako; hence—cJefoBa-
TeAbHO; only—Tonbko; the only-—eauHcrBeHHBId; very —
oueHb; the very-—cawmsifi; moreover—6Goaee Toro; in addi-
tion—kpome; typically —tunnydo; according to-—cornaacHo;
due to—6aarogaps; in conjunction with—g coorsetcTBUM C;
in contrast-——mnaobopot; on the contrary — nao6opor; usually —
oGbuHo; nevertheless—Tem He meHee; also—Takke; always-—
Bceraa; although-—xora; against-—nporuB; again—cHoBa,
onaTh; almost~—~nouTn

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 picfures 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
inferactive system is an on-line conversational system,

Joystick is a video terminal input device, which serves
as a lever (peruar) 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 (Hy:xHbI#)
point on the screen surface and presses a button causing
(3acraBaatb) lhe 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 fo a
large number of dots (touka) in a picture image. Low-reso-
lution refers to a small number of dots in a picture image.

Menu is a list of available (umetomwuiicsa) 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 (xpomeunnit) dots. A pixel is oneor
more dots which are treated (paccmaTpuBath) as a unit.

Printer is a device that converts compuier ouiput inio
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 is a contrast
with softcopy which is in audio {3BykoBoit) 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-io-point).
They are flatbed (mnanmernrii) and drum (Gapabannetit) plot-
ters. The former ones draw by moving the pen in both
horizontal and vertical axes (ocp). 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 much you have memorized from Text A.

a) Complete the following sentences:

1. 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 different task or for a particular (computer,
user, equipment). 4. Graphics calculations for a raster display
ma{_I require large processing (device, capability, power).
5 High-end workstations are supplied with large high-reso-
jution displays of around 1,000 1,000 (numbers, pixels,
points). 6. In engineering workstations personal computers
are used with their standard 16-bit (memmory, input, processors).

b) Say which two classes the workstations consist of.
c) 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.,
1) 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 inciudes pen plotters,
photocopiers, 2 and graphics priniers. Determining the best
output device for a particular CAD/CAM application is a
{hree-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
ilerations can be reduced by making hardcopies at crucial
(pewaiomuit) stages and distributing (pacnperenars) 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 oiten given in dois
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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 (kon-
KpeTHH) 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. ?

Belt
s Pen Carrier

Fig. 4

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 axison a revolving drum.

Pen plotiers 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 (Munap — HCKyccTBEHHAS
nnenka), 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 (¢cBeToyyBCTBHTENBLHELT)
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 (npessapurenbuell) 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 bution 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 —ecan OHA He MOXeT H3TOTABJU-
BaTh OeYdATHLIE KOIMHH

2. photocopier — (poTOKONHPOBATLHOE YCTPOHCTBO

3. in terms of clarity and precision—c ToukH 3peHHN YHCTOTH
H TOMHOCTH

4. in dots per inch or addressable points per inch—pB Touxax La
ROAM HAR B afpecyeMulX TOYKAX Ha JOHM

3 primarily with regards to whether a hardcopy is black-and-white
or colour — raaBHeIM 00pa30M OTHOCHTENLHO TOTQ, ABJAAETCH JAM Meyartnad
KOMHA Yepro-GesoH HAH LBETHOH

6. highlight changes— usMeneHHR B BHICBEYHBRHMH HHPOPMALHU Ha
IKpaue

7. 3D design — TpexMepHOe NPOCKTHPOBAHHE

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

15. Find answers in Text B fos 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.

i6. Speak on the process of seiecting 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-baok.

TEXT €

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-

42



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 (xapaktepuctixa) and
reduce errors that have to be fixed after 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
preduce a physical layout based on design rules? of the
selected IC or PCB design technology. Users work with the
program interactively to synthesize logic functions and pro-
duce junctional designs. With this process, several engineers
can work on different parts of the logic simultaneously
(onHoBpemenno) 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 (noctosinHo HaxoZHUTbCS)
on these systems can handle most tasks involved in elec-
tronic design, including design capture, * analysis, and simu-
lation. Oiten, the workstations are connected in a local area
network to allow many users to share (pacnpenensTp) expen-
sive peripherals such as plotters, printers, and large mass
meniories. Engineers working on the same project can com-
municate among themselves, share information, and ofi-load
highly analytical tasks to mainframes.

PCB are getting smaller but must hold an increasing
number of complex 1Cs Boards with a high density (naor-
"octb) of components present two problems to designers.
First, tolerances (monyck) are so tight (xectkuit) 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 (3anperumiit) 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: drafting and photoplotting, and full-board design with
automatic placement and routing? in addition to drafting
and photoplotting,
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NOTES

I. behavioural model —noeepenueckas MoAeAb

2 based on design rules —ochHopannad Ha NPaBUNAX NPOEKTHPOBAHHSA

3 with coordination ensured by their high-level relationship—n
Npu STOM KOODIAMHMPOBaHHE Mexay HuUMM Oyrer obecmeuupaThCd HX
B3aHMOOTHOLIGHHAMH Ha BHICOKOM ypOBHE

4. design capture —cfop JaHHBIX A NPOEKTHPOBAHHA

5. used to manually construct board artwork—wucnonesyemsie aas
DPYYHOTO M3TOTORJEHWS OpHTHHAJAa (oTowad oHA IJIATEL HHTETPaNbHON
CXeMbl

6. multi-layer boards — Muorocnoinpte naaTst

7. placement and routing — pasmemenue MoAyneHR OGOMbIIMX HHTE-
TPAAbHBIX CXeM M TPaCCHPOBKA (MEXKJy TOUKAMH CXembl)

19. Choose 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 logical parts.
21, Say whether the following statements are true or false:

1. Nowadays, CAD systems cannot be used to design
PCBs and 1Cs. 2. CAD/CAM systems used in electronic
design reduce errors in manufactured products. 3. A hierar-
chical process is not used during manufacturing 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 diiferent 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 (see p. 126).

SUMMARY AND REVIEW TO UNITS 3 AND 4

1. Graphics-based systems are now oftenn 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
samne manner as a drawing board.

5. Interactive graphics is used for speeding the design
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-
{)hor-coated screen, which then glows and produces a visible
race.

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

1. 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 i{s 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 Mbyles, 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 {ypes used as
graphic inputs in CAD/CAM systems. They are: keyboards
with buttons, lightpens, joysticks, trackballs, mice, digitizer
tablels, 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 priniers, 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

l. Indicate whether each of the iollowing statements is
frue 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 ploiter converts digital
data 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 §

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 below:

finite ['fainait] koneunsiit

wire-frame ['waiafrenm]} kapkacusiii
(CKesIeTHBbIH)

precise [pri’sais] TouRBIH

surface {’sa:fis} nosepxunoeTs

discontinuity [’dis konti’'njuiti] ne-
OAHO PO ZHOCTh

ambiguous [em’bigjuss] Heoawo-
3HAYHEH

space {speis] TPOCTPAHCTBO

comprise [kam'praiz] v BKAKYATHL

straight [streil] npamoit

tangent ['tzndzent] kacaTenvbnasn

curve [ka:v] xpusas

circle [’sa:kl] okpyxHOCTB

circumference [sa'kamforans] ox-
PYAKHOCTB

hyperbola [hai’pa.bals} runepGona

spline [splain] cnaaftn

arbitrary [‘abrtrori] npoussoabHslil

boundary {'baundsri} rpasnua

envelope [‘enviloup] oruBaioman
(naun)

sweep [swip] H3ornyTHi#

solid [‘soltd] Teeploe (0GhEMHOR)
TEJIO

expose [1ks'pouz] v BRABAATE

successive [sak'sestv] nocaenosa-
TeJIbHbIH

contour [‘kontus] KonTyp

3. Memorize the following weord combinations:

finite-element analysis MeTox KOHeUHBIX 3/1€MEHTOB
wire-frame models xapkacHble (CKesneTHHE) MOENH
surface discontinuities HeogHOpOgHOCTH NOBEPXHOCTH

straight lines npsaMmble JIHHHE

curved lines KpHBHIE JHHHH

arbitrary points npou3BoJbHbE TOUKH

surface menus MeHIO MOBEPXHOCTEH

solid models Monenn TBepAbIX (OGBHEMHLIX) Tea

part geomelry reoMerpust Aeraju

elementary shapes sjemMeHTapHBIE ovepTaHHs]

two (three)-dimensional surfaces nByx (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 (bakrHaecku)
every function in CAD/CAM. For example, the geometric
model may be used to create a finite-element model of the
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structure for stress (nanpmmenue) analysis, or it may serve
as input for automated drafting. In CAD/CAM, the geomet-
ric model can be used to create numerical control (NC)
tapes! for making parts on automated machine tools (cta-
nok) 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 informatjon about the location of surface discontinui-
ties of the part. Wire frames, however, contain no informa-
tion about the surface themselves nor do they difierentiate
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 specilying 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 olher views of the model. Unlike mechanical draiting
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 fangent fo a curve. Some CAD systems produce
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-speciiied 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 parl.

CAD systems provide extensive surface menus from
which to model. Typical surface menus include planes, ruled
surfaces, surfaces of revolution, along with (smecre c) sweep,
fillet (nuuefivaroii), 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 (xota) 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 aresult,
computations of parameters such as weights (Bec) and mo-
ments (xpyramuii moment) are possible. And cross-sections,
which are usually crosshatched (3awrpuxosniBath), can be
cut through the model to expose internal details with mini-
mal user interaction.

DIFF ERENCE INTERSECTION

Fig. 5

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.

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 syrfaces are
swept through space to trace out volumes.? A linear sweep
translates the surface in a straight line to produce an ex-
truded (nytem BhgaBiuBanus) volume, efc,

Most industrial parts, for example, consist of planar,
cylindrical, or other simple shapes and are readily (1ipocto)
modeled with primitives. But components with complex
confours, 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 — pig cozmanus nepdo-
JeHT YACA0BOrO NporpamMmporo ynpasienys (UFTY)

2 based on user-specified points and commands— ocHoBarEReE HA
TOUKaX ¥ KOMAHZAX, KOHKPETHO YKASAHHBIX MOJL3OBAaTENEM

3. hidden-line removal — yaaseune CKpHTLIX AHHHH

4. with primitives or with boundary definition—c¢ nomonisio 6a.
SHCHBEIX 3J€MEHTOB MJH C DOMOILBIO 3aJaHud KOOPRMHAT TpaHBL Tesa

5. in building-block fashion — Gnounum cnocoGom

6. with the proper Boolean logic command (union, difference, or
intersection)—nytem coorBetcTBYromie KoManzasl ByJsaesolt noruxu {(005n-
eNMHeRue, PA3HOCTE WJIH TEpeceyeHHe)

7. to trace out volumes — paa BHuepuMBaHHs 06bEeMOB

8. or cubic (bicubic) basic spline (B-spline function)— uain Ky6u-
yeckuit (6ukyGuueckui) Gazucuwii cnaaiin (B-cnnafnosas dywuxuna)

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. elemenfary 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. Toxkapuble cTanku; 2. B ACHCTBUTENLHOCTH; 3. B3aH-
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MOCBSI3aHHbIE TOBEPXHOCTH; 4. pacUIHPEHHbe MEHIO IMOBepX-
Hocreli; 5. BMecrte c¢; 6. 3jemeHtaphbie KyOby, 7. KOManzaa
Bysesoii noruky; 8. KyOuueckHH GasuCHBIA cniadh; 9. orm-
Gawoman Kpubas; 10. ckpbithie JUHHH; 11. BHeWIHSA K BHYT-
penHAs reomerpus (Aeranu); 12. KOHTypHasi HaCTpO#Ka;
13. MateMatnueckuii moaxon; 14. ocTaBliasics yacTh JeTaJlH;
15. Mmawuapbie XoMmauiw xgaa UITY; 16. noBepXHOCTHBIE
HeoaHopoaHoCTH; 17. Moaean nosepxHocredr; 18. npodU3BOIbL-
Hele ToukH; 19. Mogesum TBepABIX (reOMeTpUUECKHX) Tes;
20. B3aUMOCBSI3AHHBIE 3JIEMEHTbl JIHHUA; 21. NOXOOHBIA;
22. nonepeuuble cedeHHs; 23. CAOKHEIE KOHTYDHL, 24. 00bew;
25. OCTABJAATbE OTKPHITHIMH (9KCMOHHPOBATL); 26. HECKOJBLKO;
27. xaxe ecqau; 28. HeonpepeseHHOCTb; 29. Kopnyca xopal-
neft; 30. 3amTpHXoBHBaTh; 31. xoTa; 32. KapkacHme (cKeJer-
Hbie) Mojenu; 33. u3oMeTpuUuecKuit BUA (Dpoekunsn); 34. COX-
HEle KpHBHE

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 oann, eaunmii—a signal curnan
some HexOTOphilH, HecKoabko— (the) same ToT ke cambii
then 3ateM, Toraa—than wem |
also Taxkxe—always Bcerja-——almost noute
principle npuHHO—principal raasHBR
quite [kwart] copepluenHo, noaHocTbio— guiet [‘kwart] Th-
XHi, OeciyMHbIH
since [sins} Tak kak, ¢, ¢ Tex nop—science [’salons] 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 designed so that
they are able to provide time visual mapping of graphical
and/or alphanumeric (6yxsenno-uudposas) information.
Examples of displays are cathode-ray tubes (CRT) or light-
emitting diodes (LED) (cBerousayuaromuit nuoxn).

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.

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

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

pB. 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-
siructing solid models with primitives. 3. Simple shapes in
models, 4. Constructing solid models with boundary defi-
nition.

t1. 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 geomefric model).
2. Wire frames represent (computer time, the simplest
model, precise information). 3. Wire-frames models are created
by specifying 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 {nonatue) “hidden
lines removed”,
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12. Write an abstract of Text A in English (see p. 126).
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 (nmpocto) 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 suriace
of revolution is created by revolving an arbiirary curve in
a circle about an axis. The sweep surface is an extension

GULLD SURFACE

SURFACE OF REVOLUTION

TABULATLD CYLINDCR

PLANE SURE ACT
TiLLI T SURFACE

(yanunenne) 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 (yromutennuuiit) operation that has been
done manually in industry for years. But CAD systems
quickly solve the problem of blending surfaces (mosepxuoctn
cvemennst) with the precise mathematical continuity required
by many applications, Sculptured surfaces represent the most
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general surface representation. A sculptured surface is a dif-
ferential surface created from two families of curves. These
families are not restricted (orpannuuBath) to being orthogo-
nal, nor are the curve types fixed. Curves need not even
be parallel. The two curve families intersect (mepecekatn)
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 diiferential 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 €

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 smnall elements with easily
detined 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 applicable in several
types of analyses. The most common is static analysis, which
solves deflections, strains (nedopmanus), 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 (nmoasyuvectn), large de-
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flections, and stress stiffening can be handled in some mo-
ments.

3. Natural frequency (uactora) 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 (tpenue), plasticity, large deflections, or
gaps (sasop) 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 siructural 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
coordinate points called nodes (ysen) are locations in the
model where output data are taken.

NOTES

1. for determining stresses and deflections— g1 onpepesennsa na-
NpSKEHHA H OTKIOHeHHUH

2. the free vibration natural frequencies and associated mode
shapes of a structure —coG¢TBenHHe 4acTOTH NHpH ¢BOGOJHOM BpaLEHUH
H CBA3aRibe ¢ HHMH HauboJee BEPOATHLIE OUEPTaHHSA CTPYKTYpH

3. transient dynamic analysis-— nuHaMHUeCKHH aH2JIU3 NepeXOAHBIX
npomneccos .

4. the time-response history—onucanue BpeMeHHOR XapaKTepHCTHKH

5. subjected to a forced displacement function— naxogsmefica nox
Bo3jelicTBHeM (DYHKIUH CMemeHHs

6. heat transfer analysis— ananu3 npouecca nepeladn Tensa

18. Read Text C again. Find all international words in it, write
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 Sofiware. Text B. Database Management
System. Text C. Text D. Text E. Text F.

EXERCISES

1. Practise the reading of the following words:

reference |'refrans)
3TaNOHHbIA

futorial [tju:’torrrel] koucyabra-
HOHHEIH

tailor ['te1ld] v paccurTniBaTh; NOA-
TOHATDb

jointly [’d3zomntli] coBmectno

deliver [di’live] v nocrasasite, jpo-
CTaBJISATh

modifiable ['modifarsbl) nozgaiw-
UHACR H3MEHEHMIo

available [2'veilabl] mocTynunti

avoid [o'vard] v uaberats

assignment [3’sainmant] npeauna-
aHaueHHe

immediately [1'mi:djstli]
JIEHHO, Cpasy

CiPaBOYHLIM,

HEMET -

broaden [’bry:dn] v pacmHpsTe

facilities [fo’silitiz] cpencTpa

support [s3'pd:t] ofecnieuense, noj-
JEPXKKa

procedure [pra’si:dze] npouexypa

decision {d1'si3on] pelnenue

imply [1m’plai] v o3anavats

authorize ['2:8ararz] v caHkHOHH-
pOBAThb

request [ri'kwest] sampoc

access [‘azkses] pocryn

maintain [men’temn) v obcnyxuBath

environment [in’valeranmoant] (pu-
YHCJIATE/IbHbIE) CcpeicTBa, OKpy-
HKaouee 060PpyAOBaHEKE

2. Memorize the following word combinations:
general-purpose programs YyHUBepcaJbHhle (O6mecHCTEMHLIR)

nporpamMel

special-purpose programs crenuajJH3upoBaHHLIE [1POrpPaMMbl
reference manuals crnpaBouHbie PYKOBOJCTBA

off-the-shelf software roroBoe nporpammuoe oGecrneyeHue
stock programs 3anacHble (pe3epBHbIC) NPOrpaMMbl

base (kernel) software Gasosoe nporpamMmuoe oGecneuenne (110)
applied (special) software npukaannce [10O

a mathematical support mateMatHueckoe ofecneyeHue
application packages nmakers npuksaaaueix nporpamm (TIFII)

storage media vaxonurenn

reference information crnpasounas HHpopmanug
design decisions npoekTHule peilleHHs
database management systern cuctema ynpasnaenus 6a3ofi

Janubix (CYBI)

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
o 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 joinily by the
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 may 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-
Hbiii) 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 programs
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 1o a cerfain stage of the design process.

CAD software also combines different data which are
necessary for performing an antomated design. These may
be represented in the form of various documents on various
storage media, which contain reference information of ma-
terials, standard (runosoft) 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 data bank repre-
senting the set of facilities for centralized accumulating and
using the data. The data bank is simply electronic depos-
itory (xpannnaume) of data. The data bank consists of a da-
tabase and a database management system (DBMS).

Technically, a database is an electronic organization 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 (coraacosan-
HocTh) 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 {ransactions and management’s requirements® for in-
formation. Database design is often a compromise between
operational requirements for efficient daily transaction pro-
cessing and management’'s requirements for queries and
reports.*

Languages
f Interactive
Datz Base | | Facility

Y

'. Technology
Preparation
APP

Modetlling |
\ APP

Fig. 7

The DBMS is the set of programming aids (cpemctBo)
providing data banks functioning. By the DBMS data re-
cording is performed to data banks; fetching (smi3oB) them
according to users’ requests; data profection 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.t! 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

Programming Design |

1
Output Intermediate Input Internal

Object Job

Descriptim\]?esc:iption
.mﬂraplﬁcs . | Modelling

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 only keep the lan-
guage rules without worrying about modelling algorithm
development.?

Conversational (interactive or dialogue) modes (pexmum)
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 (npeprisanue) 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 —cerenoii

2. relational — poacTeennnit

3. of the daily transactions and management’s requiremenfs— no-
BCeXHCBHBIX TPaH3IAKUuH (IPYNNOBLIX omepaukit} u tpeSoBamuit K ympas-
JICHHIO

4. queries and reporis—3anpochl U COOOLICHHS

5. for numerical analysis object programs— 14 0GwveKTHHX npo-
rpaMM 4HCJAGHHOrO aHalH3a

6. monitors and language processors—MOHHTOPH H S3WKOBbLIE mpo-
HEeCCophl

7. a user needs only keep the language rules without worrying
about modelling algorithm development —noas3oBareso uymEG AMIBS
co000]aTh SISBIKOBEIE NPaBHNa, HE GECIIOKOACH O COCTABJISHUH AATOPHT-
MOB MOJEAHPOBAHH A

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

5. Make up a Jist of the key words and the fopic sentences. Wrife
them down into your exercise-book.

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

A. 1. Application programs. 2. General-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/I. 4. The high-level manufacturer-
oriented languages.

I. 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”.

TEXY B. DATABASE MANAGEMENT SYSTEM (DBMS)

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 (aesapezepBupo-
BaHHbl) data in the database. It keeps track of all the data
and allows each user fo have an individual view of the
data. The user’s application program asks the DBMS 1o 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 ithe database, the processing time required to access the
database must be carefully (tmatesnsHo) 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 (yopasaats). A portion of the DBMS resides in mem-
ory and is called upon (semnBats) by the application
program each time data must be transferred to or from the
databasey 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

61



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 (Tpaguumonsmii) prog-
ramming languages.

NOTES

1. advanced DBMSs —C¥ DB/ ¢ yayuuwieHHbIMH CBONCTBAMH

2. on-line query — HeaBTOHOMHEIH 3arpoc (3apoc OT OCHOBHArO 0fo-
PYROBAHHA BHIYHCIHTENLHOH CHCTEMBbI)

3. application development language-— nenpouelypHui# #3HK BHCO-
KOT0 ypoBHS, DO3BONAICUINH NPOrPaMMHCTY COCTaBJAATH HPHKJAAZHNE PO~
rpaMmel

9, Read Text B attenfively. 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 info your exercise-book.

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 compuler sees it. 2. A porlion of
the DBMS resides in memory and is called upon by the
application program each fime data must be transferred to
or irom 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 fitle 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 inlo instructions
for a computer.
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TEKCTY C

B 1956 r. nosiBHJCcS HcKyc-
crBennuift a3nik POPTPAH,
KOTOPBIH MOXHO paccMaTpu-
BaTb KaK HEKOTOpHHl THOpHA
AHTMUACKOTO fA3BIKa H CHCTE-
Mbl MareMaTudeckux ofo3na-
yeHNH. brla paspalorana
IporpaMma nepeBoja npejao-



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

The word FORTRAN is
contracted from FORmula
TRANslator.

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 inpul 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, efc. intended {o be
used in the preparation of a
FORTRAN program.

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

KEHNH, 3aNUCAHHBIX HA A3LIKe
OOPTPAH, B komaugs aad
BBEIYHCJ/HTENLHON MaIUHHBI.

B jpanbHeiieM aHaJioruy-
HEIe [porpaMmel OBIIM pas-
paboranpl TOYTH AAs  BCeX
THNOB BBHIYUCJAHTENbHBIX Ma-
IIHH. .

Cnoso «®OPTPAH» o6-
30BaHO H3 HayaJbHHX CJOIOB
IBYX aHrJricKkuX ¢hoB “FOR-
mula TRANSslator” (nepesog-
YiK Qopmy.).

Ecay nomeltathcs  gaTh
onpejeseHne TEPMHHA
«POPTPAH», Kax »t0 gena-
eTcs B coBape, TO OKaXercsd,
YTo ¢ HUM CBHA3AHLL

1) mobol pHanekT aHr-
JUACKOro f3bika; 2) npo-
rpaMMa, Has3pBaeMas UCXOL-
HOA MNporpamMMod  pelleHuA
MoOoR 3ajgaud, KoTopas Ha-
nucana Ha a3pike POPTPAH;
3) nporpaMmMa Ha MAalIHMHHOM
i3LIKEe, Ha3LiBaeMasds KOMIOH-
JIITOPOM, MO OTHOWIEHHIO K
KOTOPOH BXOAHBIMH JaHHBIMH
SBJISIeTCS HCXOJAHAS MpPOrpaM-
ma Ha POPTPAHe, a Bmxox-
HBIMM — 3KBUBAJIEHTHAA NIPO-
rpaMMa Ha MalllMHHOM Si3bIKE;
4) nporpamMma Ha MalIHHHOM
I3LIKe, NOJIYUeHHas noce o6-
paGoTKH HCXORHOH NpOrpaMm-
MBl  KoMmnuastopom @OPT-
PAHa u HasnBaeMast oOBeKT-
HO!l nporpammo#i; 5) creuu-
ajJbHple OJAHKH (WIH POPMEL),
crelpaJbHble KapTel ¥ T. M.,
ynorpedasieMsle npd NOATO-
10BKe nporpamm Ha POPT-
PAHe.

Caoso POPTPAL «kak
CYLLeCTBHTENbHOE o0o3HavaeT
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TRAN language; thus we say
that a program is written in
FORTRAN if it is written
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-1V.

Two FORTRAN compil-
ers are available: FOR-
TRAN-IV (aliso called H-lev-
el FORTRAN) and Basic
FORTRAN. H-level FOR-
TRAN requires a computer
with at least 2066 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 simi'ar to ordinary spo-
ken and written languages
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aseik POPTPAH. [losromy
roBOpAT, YTO MporpamMma cCo-
crasneHa uHa DOPTPAHe,
ecqad OHa HamHCaHa HA fA3bIKe
DOPTPAH.

Omuwoli M3  BaxHeHmHX
ocobennocredt aspika POPT-
PAH sasaserca 10 ofcTOsA-
TEMABCTBO, YTO OH OTHOCHTE/Ib-
Ho cBobojeH or crneuupuru
KOHKPETHOW BBIYHCAHTEJNLHON
MawvHel, B csga3un ¢ 3THM
roeopar, uro POPTPAH aB-
JAeTCA  MallMHHO-He3aBHCH-
MBIM SI3BIKOM TNPOTrPaMMHPO-
BaHUA,

IonoSuo moGomy ApyroMy
CYIIECTBYIOUEMY A3BIKY
OOPTPAH  ssosmonHoHHpO-
BaJ B MOCJEAHHE HEeCKOMbKO
ner. BapuadToM fA3bIKa, HC-
NONLIYEMBIM TOBCEMECTHO HA
CerORHAUIRNNA JeHb, SABJIACTCH
OOPTPAH-1V.

Komnuastop azna  DOP-
TPAHa-IV cywecrayer B
JBYX BapuaHTax. Bapuanr,
Tpebyiowyii namMaTh 06BEMOM
256 Koa#ir (yposenn H), u
papuadT Basic OOPTPAH.
Komouaarop ans Basic ®OP-
TPAH npeaycmarpusaercsa B
HATH BapHAHTAX COOTBETCT-
BEHHO JJIsi CJSAYIOUHX CY-
NEepBH30pPOB:  ONepalUOHHASA
cucrema (OS) yposHs E (32 K),
jgentogHas OS (16 K), nu-
ckopag OS (16 K), 6azosoe
nporpaMMmHoe  ofeciieueHue
(BPS) na genrte (16 K), o6a-
80BOE@ IporpaMMHoe obecne-
yenne (BPS) na kaprax (16 K).

SIsHIKM  TpOrpaMMHpOBA-
HHA AHAJOTUYHEI OOBIYHEIM
Pa3roBOPHLIM H THCBMEHHEIM



in that they gradually devel- #A3blkaM B TOM OTHONICHHH,

op and change with time, wuTo onM nocremenso cosep-

i. e., new language versions ILUEHCTBYIOTCS U CO BpeMeHeM

appear. NOABEPraKTCA HEKOTOPLIM H3-
MEHEHHAM, T. €. NOABJSIOTCA
HOBBi€ BEPCHH 513BIKa.

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 undersiood 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 drait, 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, dalabase 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-
Ii;er 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
inte 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, etc.), i. e., 3D parts, we have fo use the boundary
definition.

4. Finite-element analysis is a compuder-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
ccl)ordinate points called nodes are locations in the mod-
el. ‘

6. Splines are named from the devices used by drafts-
men (depre:kuuk) to draw curves. A physical spline is used
much like a French curve (nekano) to draw a smooth curve
between specified data points. It is held in place by attach-
ing lead weights (cBunuoBmit 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 descrihed 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) software. 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. K
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/l, 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 evolv-
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-
pufer. 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
frue 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 mode! is used for crea-
tion of numerical control tape fo make parts machine tools.
¢) 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 indusirial 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 defer-
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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a mathematical 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. ¢) High-level lan-
guages are not used with CAD systems. f) A data bank 1s
not the basic part of CAD software.

7. What provides data banks functioning? 8. Do data banks
consist of databasesand 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 soltware programs and documen-
fation. 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 soitware? 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; ftutorial 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 (noa-
HocThIO) 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 ['nolidz] anauua

artificial [ a:ti'fifel] werycesmen-
HBIH

intelligence (in’telidsons} wunres-
ASKT, pasym

domain [ds'mein] o6nacts; 30. 6auk

devise [di’vaiz] v uzobperats, pas-
pabaTLiBaTh

advice [ad’vars] coser

expertise [ ekspa:’tiz] cneunansHoie

3HaHUA; 3PYLAUHA

acquisition [ zkwi'zifan]
(ZaHHBIX)

inference [“mfarans] BHBOZR, 3aKJIO-
HeHHE

fail [ferl] v BhixomMTh K3 CTPOA

redundancy [r1’dandansi] u3beiroy-
HOCTB

ramifications j,remifi’ketfanz} no-
CoTeCTBHS

cCop

2, Memorize the following word combinations:

a knowledge-based expert system sxcnepTaas cHcTeMa ¢ Ga-
3081 3HaHHH

an artificial intelligence HCKyCCTBeHHBIH HMHTENJIEKT

symbolic representations cHMBO/iHUecKue mpejCTaBACHHA

a knowledge base Gasa 3HaHui

an inference mechanism MexaHu3M Joruyeckoro BBIBOAA

an explanation facility oObsacHsIOIIEE YCTPOHCTBO

a knowledge acquisition facility ycrpoiicteo gna cbopa 3Ha-
Huft (cpefenny, uHbopManuy)

an expert system shell ofonouka (kapkac) 3KCHEPTHOH cHC-
TEMbI

files of knowledge ¢afinn 3nanuii

a windowing capability Bo3smoxxHOCTE KajgpupoOBaRUA

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-matier 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 .3

2. Artificial intelligence (Al) is “brain function” execut-
ed by a computer. Al, also sometimes referred as machine
intelligence or heuristic (3Bpucruueckuit) programming, is a
technology that has recently attracted considerably publicity
(uasectnoctn). 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

User
Interface

1 l‘ Expert
Knowledge Creation of Knowledge
Inference Knowledge jw=— Acquition
Interpreter Data Base Process

Expert
Fig. 9

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-
obperatb) over many years of experience. It is weil 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. M

4. An expert has both kinds of knowledge. He can ana-
lyse a problem, assemble facts, use knowledge to infer
(BoiBoauTh) 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 (conepuuuats) an
expert but does not necessarily model precisely his process.
Like a human expert an expert system may occasionally
err (ounbarbest). 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-
HuyHbi) and consistent (coobpasupii) structure to the know-
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ledge and provide a solution to a particular problem by
applying the available knowledge in as eificient 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 dcquisi-
tion facility. In addition, a system for building regulations

KNOWLEDGE BASED SYSTEM

Inference Mechanism

Strategic
Knowledge Modules
Context .
Interface
Knowledge Module
Knowled . Tactical
howlceage Knowledge Modules
Source A
Logical Frame - Semantic Translation
Based Schema Knowledge
Module
Loglcﬂalnt;%mmn Commusnications
pping 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
(mycroii) 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 (#anaratb) 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 (o6uaer-
yath) 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 (npoxpyrturs) through various
gsts 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 o 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 (HecoBmecTHMOCTB), incompleteness (nerosanora) 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 {(npeamourenne). 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 — TexnHueckHe NMpHEMBI, HCIOJMbe
3yeME€¢ B HCKYCCTBEHHOM HHTEJIEKTE

2 complex inferential reasoning — cJoxnoe paccyjeHHe Ha OCHOB®
JIOTHYECKOTO BEIBOAA

in sequencing, completeness, and uniqueness— nocsea0BaTENb~

HOCTBIO, HOJMHOTOR M YHHKAJAbHOCTbIO

4 building regulations—npaBuna (HHCTPYKLHE) [0 CTPOHTESIBCTBY

5 would be menu-driven with mouse-input and windowing capa-
bilities — ofniuHO 6BIBAIOT BOSMOMXHOCTH MEHIO, YIPABJASIEMOro ¢ NOMOLLLIO
VCTpOficTBA «MEIINLY HAa BXOJe AJIA OTpaGOTKH IOJOKEHHA YKa3aTeld Ha
3KpaHe, U BO3MOMKHOCTH KaJpHPOB3HUN

6 both goal-driven and data-driven strategies-—Kak crtpaterus
VIpaBJeHHS NeJbio, TAK M CTPATeTHd YNPABJCHHA AAHHLIMA

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 (000J04Ka) N5 IKCNEPTHON CHCTEMBI, 2. 00D~
ACHSIOUIEe YCTPOHCTBO; 3. BPHCTHUYECKOE NPOrpaMMHUDOBAHHE;
4. MeXaHH3M JIOTHYECKOro BBIBOAA; 5. HHTEPNPETHPYIOLLLE
ycTpoiicTBO; 6. MHTeNJeKTyanbHBl HHTepdeldic; 7. aBTOMAaTH-
SHPOBAHHOE TNPOEKTHpOBaHWe ¢ Oazamu 3HaHHA; 8. J06He
JDONCJHUTEbHbIE 3HAaMHS; 9. orpaHHuYeHHas obJjactk; 10. tex-
HHYECKHE MPHEMBI, HCNOJAb3yeMbie B HCKYCCTBEHHOM HHTENJIEK~
te; 11. «pyHKIUA yesoBeyecKoro Mo3ray; 12. paspabaTbiBaeMbill
B Hacrosimee Bpemsa; 13. ycTpoHCTBO Aas cOopa 3HaHUH (CBe-
AeHHH), 14. crioco6HOCTh pelaKTHPOBAHHS TOJNHOTO TEKCTa G
sKpaHa; 15. sxkcneprHule cHcTembl ¢ Gasamu sHaHuii; 16. cne-
L MANBHEIE 3HAHHSA foJab3oBaTtens; 17. 6auk 3Hanufl; 18. Ma-
INHHHBIH  HHTesiekT;, 19. 6asa suaumfi; 20. paccyxuenue,
NIONYYEHHOE B pe3yJbTaTe CJOXKHOIO JIOTHUECKOTO BbIBOJA}
21. TpapuuvorRHasa nporpaMma; 22. BO3MOXKHOCTH KajzpHpOBa-
HHA; 23. CTpaTerus 3anpocoB

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 (Al) 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
systetn. 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 ifs 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 at a 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 paris. 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-
ng.

bet 9. Choose the suitable title for each logical part fromn 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 sysiem shells. 2. Databases. 3. Knowledge
ases,
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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-
clision. '

10. Check up yourself how miuch 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 AI 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 represenis (a navel application, a novel
represenitation, 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 iwo ‘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-palterns (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 (y3xoe 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 insu

ficient to build a high performance system.* This face
forces the expert to introspect (BHuKaTh) on what additional
knowledge is needed~ In such a casé, judgemental and heu-
ristic rules? are required.vAs 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 fo make suggestions (coser) to the
expert. In many cases an expert may not have all the exper-
tise desired (xkematb). 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
(sui3biBath) 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 -hecome 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 (moctoBepnoctr) to each rule
to indicate the degree of certainty associated with that rule.
In expert system operation, these certainty values (3naueHue)
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 (ymcTBenHmii) 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 theip
remarkable performance.

NOTES

1. a high performance system—— BHICOKOTIPOH3BOAMTENLHEAS CHCTEMA

2. judgemental and heuristic rules—npapusia, BriBefeHHRE Ha OCHOBE
CYXIEHHi 1 3BPHCTHKH

3 VAX computer systems—cucremst 3BM ¢upmsr, sunyckaowedt
nHphposoe oGopyAoBaHNE

4. pulmonary disorders— s3aGoaepanue Jerkux

5. production rules— nopoxaalomue npapnaa

6. “SITUATION-ACTION rules” or “1F-THEN rules” —npaBuaa
«CUTYAUU ST — OEACTBUE» unu npasnaa «ECJIM—TO»

7 by pattern matching —nyTteM cpaBueHRS 3TANOHOB

8. the cognitive strategies—wmeToRH nmo3uaHuA

9, pattern-based rules—npaBusa Ha oOcHOBE 3TAJIOHOB

13 Read Text B atfentively and divide it into paragraphs.

14. Find the key words and topic sentences in Text B, Write them
down Into your exercise-book.

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

TEXT €. 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 draiting medium. In the early systems all
knowledge about the artefact (apredart) 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 (o6mext) 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 (sesiBueiil) 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
tfo generate desired images from specified parameters. Later
CA%D 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 (zo6as-
nenne) to a fixed data structure and subject to limitations
on the expression (Bepaxenue) of knowledge as computer
code,

The present alternative to procedural representations of
objects are propositional representations.? These use the
methods o 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 (mogckasbiBarb) 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— gepessn-
nple Oank¥ AAA NoJda, CTpomuAa A KPOBJAH, PaMbl i Neperopofmox

2. propositional representations — nponosunuonnsle (0THOCALIKECH
K NPERJOKEHUAM, CYMAEHUSIM) NMpecTaB/IeHAs

3. dispersion, abstraction, and inference—pasGpoc (EHcoepcusn),
a0CTpaKU M4, JOTHYECKUR BHIBOJ

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

18. Choose the Russianequivalents 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;
22. 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., 3HauuTeNbHBIE [peHMyliecTBa; 2. HeoGXOAMMbIS
(xenarennpnnie) u3obpakeHus; 3. peanns3oBaTh; 4. CHHTE3
MPOEKTHPOBaHHA;, 5. HesABHHIA; 8. cneunduyeckue (ocobwie)
XapaKTePHCTHKHU, 7. COOTBETCTBYIOIIHE CXEMbl MOJE/IHPOBAHHSA;
8. cHCTEMBl apXHTEKTYPHOI'C IIPOEKTHPOBaHHA; 9. TpexMepHad
napopmanus; 10. xonkpernblie nmapameTpol; 11. TeXHHKa npea-
CTaBJeHUsl 3HaHHi; 12. nmojcrassiBars; 13. ueprexkHOe cpef-
creo; 14. makposseik; 15. npeactasaars; 16. npH3IHaBars;
17. KoukperHbie 3Hauug; 18. cTpoHTe/bHbIE KOHCTPYKLHH;
19. ynpomars; 20. aBToMaTH3HpOBaHHAsA KOMIOHOBKA; 21. mpo-
LelypHble NpejcTaB/AeHHs; 22. NPONO3ULHOHHLIE NpeACTaBJe-
Hus; 23. nmpegnarath; 24. npumenedus AlIT; 25. 3aMeinars;
26. CTPYKTYpH (HKCHPOBaHHBIX JHAHHBIX; 27. TPHUMEHATD;
28. ofnactp nmpumeHenusi; 29. HesBHbIe 3HaHusT; 30. B KayecTse
cpeacTBa; 3l. mpouenypHoe MOASIHPOBAHHE

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 M?chine Vision,

EXERCISES

1. Memorize the following word combinations?

flexible manufacturing systems (FMS) ru6kue npon3BoACTBeH-
guie cuctemut (I'TIC)

computer-integrated manufacturing systems (CIMS) kowm-
MJICKCHBIE aBTOMATH3UPOBAHHBIE [IPOU3BOACTBEHHbIE CHCTEMBI

machine vision mamunnce «3peHuer

design products npoexTHpyeMsle H3AeTUS

6 —146 81



machine tools Metajlopexymye cTaHKH

material handling equipment oGopyroBauue, ynmpasasioutee
MOTOKOM MaTepHadoB

computerized numerical control (CNC) KoMnEioTepH3npoBaHHOE
YUCJOROE TIPOTPAMMHOE YIPaBJIEHHE

materials requirements planning (MRP) nnanuposanue 1pe-
6oanuii K MartepuajaMm (ITTM)

machine parts jgerany MalIBHBI, MEXAHUYECKHE A€TanH

computer-aided process planning apTOMaTH3MpOBaHHOE NJAAa-
HUPOBAHIIE MPOU3BOJCTBEHHEIM MPOLECCOM

“islands of automatization” ocTpoBku aBTOMATH3ALMH

flexible manufacturing cells ruxne nPOH3BOACTBEHHbIE
[leHTPH

flexible transfer lines rnOkue AuHUM nepenay; rubkue TPaH-
CNOPTHBIE JMHHHH (KOHBeHepH)

2, Transiate the definitions and descriptions of the following terms:

Numerical control is the machine tool control. 1t is used
in manufacturing to automate operations, like milling (¢pe-
sepoBka), turning (TokapHas ofpaboTtka), punching (npo6rBka
oreepctuit) and drilling (ceepnenne). NC devices are machines
which operate automatically by following insfructions 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 (nat4uk) 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.

Robotics 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 inferacting with people and machines.
Together they set the objectives (uens) for the organization,
outline the strategy and tactics, and develop the plans,
schedules (rpapuk) 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 poeints.
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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 confrol (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 (nexBarka)
of trained process planners and the need for consistent rout-
ings (coorserctByiommit Mapiupyr) has brought computers to
solve this task. The concept, called computer-aided process
planning (CAPP), attempts (zenars nonutky) 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 fools are tied together with material
handling equipment and centralized computer control. A FMS
greatly increases throughput (npoussoautensrocts) 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 (3aBepiuenunii)
system raw materials (coippe) in the form of bars, plates
and powder! would be used fo 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 (oxu-
HakoBbifi) 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 (sarotoska). Automatic cleaning, inspecting and
deburring devices, ® and/or devices for other functions may
be integrated into a flexible manufacturing cell. 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 (paspmB) between the individual machine tool and
the interlinked systems (Fig. 11).

| Host Comnputér
l Eomppterl [ J J ] Computer I
SE 1 15 (BlIE | 1& ] & B
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Fig. 11

8 A filexible manufacturing system contains several
automated machine 1iools of the universal or special type,
and/or flexible manufacturing cells and, if necessary, manual
or aulomated workstations. These are interlinked by an
automated 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 manuiacturing is
possible in a flexible manufacturing system.

9. A flexible transfer line contains several automated
universal or special-purpose machine {ools and automated
workstations as necessary, inlerlinked 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 fo balance differ-
ences in cycle time, setting times® or short faults (kparko-
Bpemennoe nospexnenue) buffers may be allocated befween
the stations. Actual application of flexible transfer lines is
quite difficult to evaluate because the borders between
flexible manufacturing system/flexible transfer lines/convens
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tional transfer line in many cases overiap (nepekpuiBath)
smoothly (nnaBno).

10. The actual application of flexible manufacturing
systems shows an exploding (30. OypHblii) 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—3 Bune crepiKHe#, nauT
H MeTaRJH4ecKoro NOpolIKa

2. a good breeding ground for robots — xopotas nousa AJIA «BOCTH-
TaHus» pobotos

3. automatic cleaning, inspecting and deburring devices— arToma-
THYECKHEe YCTpOHCTBA AAA OUMCTKH, OCMOTP2 M YAAJEHHS 3ayCeHleB

4. by an automated workpiece-tlow system—c nomompio aBTOMATH-
3HpOBAHHOH CUCTEMB!, ofeceyyBaCINEH MOTOUHYIO Rojauy obpabarniBae-
MbIX 3alrOTOBOK

5. the simultaneous machining — oAHoOBpeMeHHAR MeXaHHUYeCKad obpa-
GoTKa

6. setting times—BpeMsa yCTAHOBKH B ONpeje/leHHOE IOJOMEHNE

4, Read Text A attentively. Find all international words in it
an;l write them down into your exercise-book. Divide Text A into logi-
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 “ilexibility” become a key word?
5. In what form would the raw materials be used in manu-
facture fo produce a product without manual intervention?
6. What is a good breeding ground ior industrial robots?
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c) 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).

11. Look through Text B. List the main polnts 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 tfechnology 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 (monyxesasucumeiit) 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-
AaBatb Oosbinoe 3nauenme) 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 (BceoBmuit) computer control system that coor-
dinates the machine tools and smart robots, the part-moving
elements, and the workpieces.

In most CIMS installations (coopyxenne), incoming raw
materials are fixtured onto pallets (Tpancnopraeit crennax)
at a load station set apart from the machine tools. They
then move via the material handling system fo 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 (uepaboraioumuit). 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] (kapycesn), conveyors, carts (Tesiexka),
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 (coBmectno HcnosbaoBaTh) information {o increase
quality and productivity, as well as shorten a production
time. Each factory mainfains 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 (noseasthea) in the mid- to late-
1960s, a logical outgrowth (pesyavrar) 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 furnkey system developers are able to supply CIMS
complete systems.

NOTES

1. to the management challenge —3anpocam ynpapaenus npous-
BO/CTBOM

2. more than one machine part number at low to medium veol-
umes — 6ojiee  ONHOrO KOJIHYECTBA MEXJHWUECKHX MeTaNiel OT HH3KHUX A0
CpelHHX O0HEMOB BBITYCKAEMOR MPOAYKUHH

3. a conveyance network—ceTb RepeBO3OYHLIX CPELCTB

4. fixturing stations —nyHKTH 3aXKUMHBIX NpHCHOCOGMeH Wit

5. as the traific coordinator—B KauecTBe KOOpAHHATOpPa HOTOKOB
8aroToBOX
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6. following a problem-shakedown period—gcreA 8a nepuozom
ycnelHeX APOGAEMHEIX pelnenuit

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, wrile them down too.

13. Analyse and translate the following senfences 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
fixturing 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 tnaterial
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 aliogether
share information to increase qualily and productivity.
7. A history of the original concept of CIMS technology
goes back a long time into the past.

15. Name three essential physical componcenis of CIMSs.

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

TEXT C. ARTIFICIAL INTELLIGENCE, RCBOTS, AND MACHINE VISION

A “smart” or intelligent robot should be 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 affected by both Al 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 eflort
is directed towards exiending
the capabilities of current
applications and finding more
general solutions to the prob-
lems they address. Figure 12
can be viewed as a simplified
mode! of a smart robot system.
The major components of this
mode! are: seasing, effecting,
interpreting, generating, reas- -  Fig. 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-
seinfing the knowledge needed to act intelligently; acquiring
knowledge and explaining it efficiently; reasoning: drawing
conclusions, 2 making inferences, making decisions; 3 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—1to 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-—Ha 3ape cBoero pasBuUTHH
drawing conclusions — BLIBCACHHE 3aKAI0YSHUH
making decisions—npuHaTue pemeHui

in the terrain—p HazeMHOM OpHeHTHpE
describing a scene —onucauue cugHst (CueHapHA)

Sl LoD

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

20. Wrii:e an absfract 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),

TEXY 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 10 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
inter%)o]ating 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 inciude 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
dala 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 AMD SUMMARY TO UNITS 7 AND 8

1. CAM includes computerized numerical confrol (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 plannin
integrated with other function (CAD and factory management
which outlines the sequence of production steps for making
at 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 machine 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 conirol 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 decisjons,
acting with knowledge which is incomplete, uncerfain, 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. [t 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.
c¢) Process planning is integrated with the other functions
such as CAD and factory management. d) A flexible manu-
facturing cell inciudes 2a CNC machine tool, automatic control
and supervision subsystems. e) The machine tool is capable
to perform automatically only one operation on one work-
piece. f) CIMSs represent a relatively old strategy. g) Flexi-
bility 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? ¢} What would raw materials
be used for without manual intervention? d) Why isa 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? ) 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. €¢) 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 Al 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 i

SUPPLEMENTARY TEXTS

JlononnuTeNbHEe TEKCTHI npeJHasHaueHbl AJA PasAHUHLIN
BHJAOB CaMOCTOATEJbHOH PaGoOTH CTYJACHTOB.

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 2 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. 1t 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 formafts, etc.

MRAMOR uses a microcomputer with floppy disks and
hard disks and a high-speed laser printer for sefting 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 foday 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 memory, and an exter-
nal interface on the basis of CAMAC system. ?

PIKOM capabilities may be essentially extended due to
the application of poweriul 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 transiormation of econ-
omy, science and technology.
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NOTES

1. MRAMOR — MuoropyHKIHOHANMEHOE pabouee aBTOMATH3HPOBAHHOE
MecTo OOCAYMHBAHUA PefaKUUH

2. to do all that without subsequent typesetting of various printing
plates(‘.p——- Ae/laTh Bce 3TO € NOCAEAYOWHM Oe3HABOPHBIM MOMYUCHHEM edaT-
HbiX dopm

3. a high-speed laser printer for setting up types and spacing —
OHICTPOSCACTBYIOILEGE Ja3ePHOE NeYarawuee YCTPORCTBO AR HAGOpA THMO-
rpadcKHX JATep H NpoGesbHOTO MaTepHata (MarepHaia NMpodelios

4. PIKOM —nporpaMMHO-HHCTPYMEHTANLHEE KOMNAEKC MOASAHPO-
BaHHH

5. on the basis of CAMAC system (computer-aided measurement and
contrel system)-——mna Gase cucreMbl KAMAK (cHcTeMbl aBTOMaTH3HpOBAH-
HBIX CPeICTB H3MepeHHA H YNpPaBJCHHS)

6. a different system design hardware/software technology with
custom VLSI circuits —oTanyaroniasica annapaTHo-nporpaMMuas TexHo-
JIOTHA TPOEKTHPOBAHAS CHcTeM Ha ocuoBe 3akasumix CBUC (cBepx6oun-
IIHX HHTErPaNbHBEIX CXeM)

CAD in Indusfry 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 (BeHTHabHaa MaTpuua) with
100 per cent utilization in 15 minutes on a VAX 11/760 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 (monysakas#oit) integrated circuits.
According to Mikron it features schematic entry, netlist
extraction, logic simulation, placement, routing, timing
extraction, PG tape generation, fault simulation and test
programn generation. The package is available for several
hardware configurations including DEC’s MicjoVax 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 soflware 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 (nyrp pexkyinero uscrpymenta) is automa-
tically generated to produce the finished mould. Further
programming is required fo achieve a fine finishing cut.?

7 —I146 97



CHEOPS can be integrated with the 2D drafting system
to parametrically vary the dimensions of critical sections
(kputnueckoe ceyenme). 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 te CHEOPS and an appropriate micro-
computer.

Al Systems from Tektronix. Tekironix 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 x 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 6403640 viewable display acting as a
window onto the 10241024 addressable bit map (oTo6pa-
wenue)., 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 (nepematwBarh) to the plot starting position. Four
subsequent passes overlay the four colours: black, cyan
(6upro3oBhiil), magenta (kpacuwift), 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 (otofSpaxenue)
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 ] Mbyte of RAM as standard, but can be expanded
to 7,5 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 (1024 % 768 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 derivative4). 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 (MapxkupoBounblit 3Hak) and will include piping (nepe-
CHi/IKA AaHHHIX), 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 VLSl 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 (rononorus). 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 fape 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 drafting 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 (cpes) and also selective
erase (cTupanne) and area fill (3anonnenue nuomazu). It will
drive any of the Counting House rasterscan terminals and
is compatible with the Tektronix graphics terminals.
GT-2-L1B 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 (mopepuusanusa) 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 fo create
custom commands and functions. Wire-frame drawings can
be viewed and plotted, with hidden line removal providing
a realistic 3D image of solid obhjects.

NOTES

1. a Hine finishing cut— cusiTe TOHKOH YMCTOBOH CTPYXKH

2. a 68881 iloating point coprocessor — conpoueccop g8881 (B MHO-
ronpolleccopHoll cHcTeMe) ¢ NJ2BaOIMER TOUKOH

3 32 Kbytes of virtual memory address space—ajpecHoe npoct-
PaHCTBO BUpPTYaJbHOH NaMsaTd 8 32 Kuaobafita

4. a Unix derivative —npoussogunii (a3wix) pupmum IOHUKC

5. in dual-layer metal CMOS and single-layer NMOS— 5 aByxcuoii-
HbIX Me1aJjiHYyecKuX KoMnaeMestapHbnx MOIT-cTpykTypax u opHOCAOMNBIX
kaunanbueix MOIT-nprbopax

6. of many dot matrix and laser printers —or MHOrOTOUEUHOH MaT-
PHULL K JIa3ePHBIX NEYATAIOWAX YCTPOHCTB

CAD/CAM in Indusiry 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 (rpysosoii aBTOMOOUAR) 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 Ccmputer Inc, Using this package, the company plans
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::)O plrgduce 90% of its automotive designs on CAD systems
y 1989.

Colour Monitor 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
12801024 pixels. It has a 110 MHz video bandwidth
(monoca uwacrot), a 65 KHz horizontal scan rate and & 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
(kopnyc). 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 onaSEL 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
{(}“Jenix is the National Semiconductor version of Berkeley

nix).

Drawings 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 (noAcuare) 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 shopfiloor or on-site plant applications where users can
review and edit CAD/CAM drawings as well as access PC
software. However any annotations (kovvenrapuil) carried
out affect only the copy of the drawing held on the PC and
this prevents accidental tampering (ci1yuaiinaa 3akanaxa) 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
(coocHblit) connection or a serial asynchronous ASCII trans-
mission over a modem.*®

CADCOR is a Californian company specializing in the
integration of micro and mainirame systems particularly in
the CAD/CAM field. It became an IBM complementary {(no-
noauutenbhnil) marketing orginization program participant
for the CADAM system.

NOTES

1. patch-switching — neperniouenye BcTaBOK B Nporpamme

2 the Body and Chassis Engineering Div,—o0TAeR TPOCKTHPOBAHKSA
(KOHCTPYKTOpPCKOEe GIOpO) KOPHycoB H XOAOBOH 4acTH aBTOMOGHJIA

3 such as antiglare facilities—r7akue, Kak ycTpolictBa no tpegs
OTBPAUICHAIO OCAENJeHHA (CIeNHMOCTH)

4. at the OEM market— priHOK c6bita QUPME, ABAAIOWEHRCA OCHOB-
HBIM H3TQTOBUTENeM QBOPYAOBAHHA

5. a modem {modulator-demodular) —monynsp-nemonyasp

Teaching CAD/CAM

Teaching the use of computer-aided design is growing
field. Teachers, like pupils have widely varying levels of
expertise. Courses and tutorials (komcyabrauus) are held by
various commercial or institutional bodies, often employing
knowledgeable practitioners of CAD as tutors (nacrasuuk).
The content of these lectures may cover what CAD is, why
and how to use it, how io 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 (mpuoSperats) 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; opett workshop (orkpeitsit cemurap).

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 (mocrenen-
Ho) and relates each fact to the wider background (¢on) 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 (kuura) of papers on various aspects of CAD/CAM
with graphs and representative lists of CAD/CAM suppliers
(nocraBwuk) and service bureaus; a useful reference for any-
one interested in using CAD/CAM after the course will be over.

A Model and Its 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-
tabase is represented. Its comparison with the conventional
or CODASYL database systems? is considered.

Key words: Database, CAD, CAM, CAD/CAM, DBMS,
Geomeiric 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 (B3auMocBsi3p)
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 sysiems using a core
CAD/CAM system ? which has been developed belorehand
(panee). The core system is customized with the user-depen-
dent information iniroduction 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
sysltems 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
(szanmuo) related and hard to separate. To overcome (mpe-
ogoaeparb) 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 lhe subject of renewed interest
as an important factor for realizing an incorporate informa-
tion system, the CIM. However, there are few elfective
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 worke-
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.

-~

Structured ;
DB Dypamic CAD Oriented
Nonstructured Structured Structured
DB DB DB
Conventional Engineering CAD Oriented
DBMS Oriented DBMS DBMS
| Global Databases _':‘ Local Databases Wotking Dat abasesa_‘

ﬂ"'l

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 o 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 (paccmarpuBaemeiii)
as regards the individual designer. This database is a tem-
porary database which is retained (coxpausarp) 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 communicale
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. 3 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-
uwation. The storage data structure for this system is, to a
certain extent, the same as compared with a conventional
storage structure. But {o reduce internal processing over-
heads, the following features are considered: data transfer
reduction, pointer access reduction, data directory com-
paciion.

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, siep-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
geomelric 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

I. CODASYL database systems—xoZacnioBckue chcremn Gasz Xau-
HBHIX, OCHOBAHHbLIE Ha HCNOJb30BAHHH yKasaTeJed H MHIEKCOB

2. a core CAD/CAM system—CAIIP/ACY TII ¢ deppuroBoli naMaTHi0

3. by data type and ordering transformations —nyiem npeoGpaso-
BaHHA THNOB JAHHBIX M KOMaHM

4. “bundle” data manipulation functions—o¢ynkuun no o6padorke
«nyuKa» AauHmIX (MHGOPMALHK)

5. CODASYL DBMS— kogacunosckas CYBJY

6. the relational DBMS — pesisunonnan CYB/[]

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 designate 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.
Btll)t 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,
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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 niodern robots.

Automation sought (uckatb) out areas where a robot can
operate as well as a person but where people are reluctant
(zentatb ¢ Heoxotoii) 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 (3aumcreoBats) Karel

apek’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
(cBep XBBIHOCJIHBHIE), superquick, superstrong and superintel-
lectual. In addition to that, they were complex and capri-
cious (kanpusHbii) in maintenance.

One of the firsi-generation robots could perform opera-
tions of the type “take off —put on” or “pick up— bring”.
It replaced several stevedores (noproshiéi rpy3uuk) and rig-
gers (rakenaxuux). However, it could pick up billets (3aro-
toBKa) or other items only from definite positions determined
by a rigid programume.

Today, to avoid errors, robots are supplied with vision
(TV camera) and hearing (microphone). Man entrusts (nopy-
yath) to seconid-generation robots the performance of more
complex production operations — painting, soldering (nafika),
welding (capka) and assembly work.

more complex task lies ahead — to remove people com-
pletely from production areas where there are harmful fumes
(Bpenubie ucnapenus), exclusively high or low temperatures
and pressure. People should not work in conditions that are
hazardous (onacusiil). 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.

Vatiations 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 feam. And the machine
of the higher class secures the necessary working condition
for the other, rigidly-programmed robots.

Generally speaking, a single robot by itseli 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 controf
(NPC), or of processing cenires—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 slart 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 Japanese 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
indusiry 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 off 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 (konnuectBo caMmoy6uiicTB)
goes up by 4 per cent, the number of murders (y6uficreo}— by
over 5 per cent, the number of patients at mental institu-
tions—by 3, the number of prisoners in jails {roppma)—
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 conirary, 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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wouid be transierred tc other industries, where (aiso in a
planned way) the necessary jobs are set up and conditions
are brought about for training personnel. Alter 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 foreiront.

This, of course, doesn’'t mean at all that robotization
problemns 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 edilion 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
(paspoie) between us and the majority of the leading Western
couniries 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” («unred-
aektyans») 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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WU ao tdlllllldl do viailipuled o liviibia y o VL lHdallllln Weie .
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 (moccospaBarts) them later on arti-
ficially. But personally 1 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 (npeBocxoAuTb) man’s possibilities
in certain fields. Apparently, robots will appear which will
be able to discourse (paccyxaatb), understand and acquire
the ability to study. Who knows, maybe they will be able
to enrich {oGoramats) 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
(nopo6ue) 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-— nayunasa danracTura

2. to do disservice —oxaspiBaTh MVIOXYKQ YCAYTY

3 to be a far cry—3d oueHs OTNHYATHCA

4. the innate essence of humanity — NpupoXAEHHAA CYNLHOCTD I'yMas



PART Iil

TEPMUHONOMMUYECKMHA CROBAPDH
o CAMP U NC

A

access [‘axkses] BulGopka (M3 mamA-
TH); obpamenne (K NaMATH);
JOCTYM;, memory a. BuOOpKa H3
naMsrd; o6pallgHHe K TaMATH

accuracy [‘®kjurasi] yeTKocTh, TOY-
HOCTh (H306paxeHus) ,

acquisition {,akwi’zi fan} cOop (rau-
HelX, HEGOPMAUHH)

acronym [’zkronim] akpoHum

advanced {ad’vanst] nporpeccus-
Hbli; yCOBE PIICHCTBOBAHHDIH;
YJAYQUISHHBI; NPONBMHYTHIH; 4.
DBMS CYBJ ¢ yayunienssMu
CBOUCTBAMH

advantage npeumymecTso (xanp.,
B IDOSKTAPORBAHUH)

aid [eid] noMowb; METOX; CPERCTBO;
nocoGue (yueGaoe); debugging
aa.l cpexcrea orTnankd; symbol-
ic aa. CHMBOMHYECKHE CpejICTBA

allocation [,zla’keifon] pasmele-
HUE, paciipefiesieHde; memofy a.
pacrpefe/eHie naMaTe

alphanumeric [’&ifan ju’ merik] 6yk-
BeHHO-UHPpOBOR

analysis [a'n®lasis] ananus; reopus,
TEOpeTHYECKHe  HCCJeJ0BAHUS,
cost-eifectiveness a, urxenepho-
BKOHOMHYecKHH aHaaud; finite-

element a. anajgms KOHeUHEIX dJe-
menTOB, heat transfer a. amanus
npofleccop nepejauy Tenmja; nu-
merical a. uncnenusit anaauns; sys-
tem a. cuctemHnlit aHamuz; tran-
sient dynamic a. pHHAMUHMeCKH
aHAJH3 MEePeXOAHBIX NPOLECCoB

animation [,@ni‘merfan} oxunpne-
HHe (AMHAMUYECKOE); MYIbTHIIH-
KauMs

application {,&pli’ker[an] npuamene-
HUe; HCNONLIOBAHME, TPHKAAAHAR
3azaua; pabora; mpuKAAAHAS CH-
cTeMa

applied {2"platd] npuxnaauoit

approach {3'proutf] noaxox, mpu-
Oniuxenue; Metoj; npuHuun; ba-
si¢ ad. OCHOBHEIE [1OAXOAH

array [s'rei} maTpuna; maceus; pe-
IIeTKA; CceTKa; Tabnuua; gate a.
BeHTUNbLHAA MaTprua

arfefact=artifact ['at:/fekt] apre-
dakr (CTpYyKTYpa, NOJAYyYEHHAA
B De3ynbTate 06pafoTKy uejiose-
KoM uau DBM)

assembling [o'semblig] cbopka; mon-
Ta¥, KOMNOHOBKA

auxiliary [2.g’ziljori] pcnoMorare/in-
HBIH, JONOJHHUTENLHBIH

available [o'veilabl] noctynmmit,
NPUrOAHEIA; HMEWulHicd B 1po-

1 3aecp H Hafiee NOBTOpeHHE NMEpBOH GYKBBI CJI0BA 03HAYAET MHOM(E-

CTBEHHO¢ HHCJO,
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nawe; comumeccially a. peansno
CYWeCTBYIOWHT;  cepHiiHO BH-
nycxaemblit

axis ["eks1s] (p! axes) 1. ock; 2. oce-
BOX

B

base [hess] Gasa; ocHoBa; ocHOBa-
nue; datab. 6a3za pamnnix: know-
ledge b. Gasza 3Hauuii

bit map 6uTtoBoe (paspszHoe) OTO-
OpaeHHe

board |byd] nnara; mocka (KOMMY-
TallHOHAAaA); nanenb, drawing b.
yepTexkHaA A0cKa; multi-layer b,
muorocaofinan nnara; printed b.
neyarnas TJaTta

boundary [’'baundari] 1. rpanuua;
2. rpandavHuIl

brightness [’braitnis] spKocTs (H30-
OpaxceHHd Ha 3KPaHe)

built-in  |[’bilt’in]  BeTpoerHwbId,
BMOHTHPOBAHHDLIH, BHYTPEHHHH

C

carousel [ karu'zel] kapycens

cart [kat] TpancnoprTHaf Tesexka

cell [sel] Auelika; mMoay/n; cexuHd,
astement; craunud; flexible manu-
facturing cc. ru0xHe aBTOMATH3H-
pOBAH LI NPOU3BONCTBEHHbIE
cTaniuy (LEHTpPHI)

cerlainty [‘sa:tnt1] mocroBepHOCTB;
numerical c¢. uncienHas foOCTO-
BepHOCTD

chip [tf:p] kpucrannr, uum, unrer-
paltbuaf cxema; single-c. Ha oa-
HOM KpucTajue (4ine)

circle [‘sakl] xpyr, okpy:HocTh

clrewit [’sakit] cxema; nenn; xou-
TYp, large~scale integrated <.
Gosbirasi MHTErPafiblast cxema;
printed ¢. newatHad cxema; solid-

state ¢, nOAYNPOBOAHHKOBAA
cXcMma
command [ko'mand]  xomadja;

Boolean logic cc. xoManze By-
gepoft Jsoruku; difference ¢. ko-
MaHJa pasHocTH; intersection c.
KOMaHja IepecedeHus; union c.
KOMaHaa obneaunenus

compatible [kam'patabl] cosmecrn-
MBIH; COYETaeMbli

g —146

compiler [kam’paila] KOMTHIHPYIO-
Wasn nporpaMMa; KOMOIHJAATOP

component {kom’pounant] petanb;
3NIEMEHT; KOMMOHEHTA

compufer [kom’pjuts] seruncanrenn-
Hasl Mainuua, xomnbiotep; dedi-
cated <. crelHanH3HpPOBaHHEIM
komnelotep; “iriendly" c. «apy-
JKecTpeHHLIH» KommpioTep; front-
end ¢, cBA3yOWHi KOMABIOTED
{anA npensapuTeaLuoit 66padoTKu
Aaunpix); general-purpose ¢. yHH-
BepcasibHLIE KoMnbioTep; host c.
UEHTPa/IbHBI (PAaBHBIH) KOMIILIO-
Tep, special-purpose c. crieuuanu-
3HPOBAHREIHA KoMnbiotep; upload-
ed host ¢. 3arpywkeHHbifi LeHT-
paAbHEIH KOMOLIOTE

conclusion [kan’kluwzan] sakmoue-
Hue, BHBOJ; drawing cc, Bbie-
JeHue 3aKAi0ueHui, BLIBOJOB

condition [kon’difan] ycaosue; co-
CTOAHHE; DEMHM; CHTYalus

conductor [kon’dakts] mpoBosHuK;
MpOBOL

cotistraint [kon'stremnt] orpanuue-
HHE

continuity { konti’njuwiti) venpepoin-
HOCTD

contour ['kontus] KoHTYD; ouepTa-
Hue; complex cc. C/OKHBIE KOH-
TYPBl (04epTaHus)

control [Kan’troul] 1. ynpasnetue;
KOHTPOJib; 2. ynpaBjaTh; job. c.
ynpasJjeHde INOTOKOM 3ajaHuil;
numerical ¢. uncJ0BOE NporpaMu-
Hoe ynpaeaense (UITY); ofi-line
€. aBTOHOMHOE YOpaBJeH”e; on-
line ¢. ynpasaeH#e OT UEHTpPalb-
HOrQ [poueccopa; process c.
yupasJ/eHHe NOPOUECCoM

controller [kan’troula) kourpoanep;
perynsarop

conventional {kon'venfanl} Tpanmu-
UHOHHBIA; o6UIien PHHATHIH

conversion {kon’va.fan] npeo6paso-
BaHUE; LpeBpatlieHue

conveyance [kan'versns) nepesosou-
HOE CPeACTBO

conveyor [kan’vera] xousefiep

copy ['kopi] 1. 3RseMnasip; KOMHHA;
2. KOmHpoOBaTH; Me4aTaTh

core (ko) ceprpeunuK; naMATs Ha
MarHHTHEIX Cepliedankax

courseware ['kaswea) yueGuoe obec-
neycHHe, yvebHEIL Kype
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KPecT

crosshatch ['kroshaetf} sarpaxo-
BLIBATb

cross-section ['kros,sek fon] none-
peyHOe CeueHHe

current [‘karsnt] (3nekTpHYECKUH)
TOK; TEKYHlast 3amHch; MOTOK;
alternating ¢, nepemeHHBIl TOK;
direct ¢. nMocTosHHBIA TOK

eurvature [‘ka:vatfo] kpususna (ze-
Tasay, ofpasua)

curve [ka.v] KpuBasi; XapaKTepPHCTH-
Ka; complex cc. chaomubie KpH-
Bhie; envelope c. oruGaromast Kpu-
Bag; French ¢. nexkano

cybernetics [,sarba’netiks] xnGep-
HeTHKa

cycle ["saik]] 1. uuxa; nepuox; 2. pa-
G6oraTh UHUKJIAMH

e UJI l\l.}\.—\.‘ a2 A&

D

data ['deits} nannbe; undopmanns;
alphanumeric d. 6yxpeHHO-UHD-
poBuie  AaHHule;  built-in  d.
ECTPOEHHBIE (B NpPOrpaMMy) HaH-
nue; fixed d. ¢dukcupopannbie
AaHHbIE

database [’dettabeis] 6asa paHHBIX

debugging [d1’'bagiy] oTnaaka (npo-
TpaMMbl); Halajxa (MalHHH)

deburring [di’barin] yaaaenue sa-
yceHUeB

decision [d1's139n] peweHue; BLiGOp;
design dd. npoekTHbe pewreHnsd,;
d. making npunaTtue pewmenni

dedication [,dedi’keifsn] suinene-
HHe (HA3HAYEHHE)} pecypCcoB CH-
CTEMBl A1 QJIHOTG KARQTO-HUGY b
TIpAMEREHHS HJAH OJHOH LeJH

deflection [di’flek fan] oTknonenue

degree [di’gri] cremens; nopfIoK;
rpagyc

depository [di‘poziter] xpaHnenue;
xpanuaume; electronic d. anekr-
POHHOE XpaHuJIHIe

description {dis’kripfon} omucanue;
xapakrtepuctuka; model d, onnca-
HHEe MOJeJH

design [d1’zain] 1. npoekTuposanue;
KOHCTDYHPOBAHHE; 2, MPOEKTHPO-
Bath; d. draft npoeRTHEI YepTEX;
d. capture cfop JanHRX RIS NPO-
exTpoBanud; computer-aided d.
ABTOMATU3YPOBAHHOE U POEKTHPO«
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MepHOe TNpOeKTHpoBaHHe; {wo-
dimension d. pyxmepHoe Npoek-
THPOBaHHe

designer [di'zamna] paspaboTymk]
NPOEKTHPOBMHK; KOHCTPYKTOP

destination [,desti’'neifan] mecTo
Ha3payenus (3amucu) uxdopma-
LHH

determine [di'te:mun] onpegnensars)
BHYUCAATL; ACTePMHHHPOBATH

detour [di"tus] yxom: oGxon; yaa-
JIeHHe

development [d1’velopmont] pas-
paboTka; pa3sBHTHe; YCOBEPINEHCT-
BOBaHHEe; Pa3BeDTHIBAHHE; pa3Jfio-
XKeHne

device [di’vais] ycrpodicTBO; npu-
6op; MexanusM; sxement; hard-
copy d. ycTpOHCTBO BHIJauH ne-
YATHBIX KONUH

digit ['did31t] 1. nudpa; uuchao,
paapsn; cHmBOJ; 2. uudpoBoit

digitizer [‘drd31taiza] undposarens;
undpopoii npeobpa3oBaTedik;
graphic d. npeo6pasopatesis n3a
rpagudeckofi GOpMH B LHGPOBYIO;
picture d. npeo6paszoBaresb u3o-
Gpaxenusa B LHPPOBOH KOA

direction [di’rek fan] nanpaenenne;
ynpapJaeHue; HHCTPYKIHUA

discontinuity [’dis konti'njuit] He-
OJHOPOAHOCTH

disk [disk] muck; gpyr; floppy d.
ri6kui  auck; hard d. xecTiuii
JHCK

displacement [dis’plersmant] cwe-
uleHUe; CABHT; MepeMeneHne

display [drs’pler] 1.  nucnael;
yeTpoilcTBO OTOGpakeHus; 2. o1o-
Gpaxars; graphic d. rpadguveckuii
aucnie; otoGpaxeHHe rpadu-
ueCKOH HHEOPMAIMH

dissemination [d1,semi‘nei[an} pac-
NpOCTpaHeHHe ‘

distribution [,distri'bjirfan] pac-
npejejexrne

division [d1’vi3on] nenenue; pasnen;
OTAeNeRNE

domain [do'meln] o6nacTk; RomMeH
(B pensilHOHHEIX $as3aX AaHHLIX);
application d. o6nacts npnmMene-
HHA (npHaoxkenun); knowledge d.
ofaacTe (6aHK) 3HaHA

dot [dat] 1. Touka; myskTHp; 2. Ha-
HOCHTh NYHKTHP



drafting [’dra.ftin] uepuenue; uaro-
TOBNGHHE 4epTemel

draftsman ['draftsmoen] ueprexuux

draw [dra] 4epTHTb; pHCOBATH; TH-
HYTB

drawback ['drabazk] wmepoctarok;
MpensiTcTBie; fIoMexa

drawing ['dra1g] uepTex; pUCYHOK;
usobpaxeque; shop dd. paboume
yepTexH

drive {draiv] npusoga;
HAKOIHTEJb

driver |'draive] gmpaitBep; mpuBOA;
8030y AKTe/E; (OPMHPOBATEND

nepezaua;

E

edge [ed3] xpait (xapToi, JeHTHY);
¢GpPOHT (dMuyabca); rpans (Kpu-
CTaNaa)

edit ['ed:t] Fe,naumponarb

efficiency [11 fansi] abgexTrBHOCTD;
K. 1. X

¢laboration [r1l=ba’reifon]) paapu-
THE; peanusanud; paspaboTka

eliminate [1'limineit] ycrpaudare;
HCKJII049aTh; 3aMeHATh

emergency [1"ma:dzansi] Henpegsu-
JeHHBIA Coydaii; apapHsa

engineering [,end3i'niarig] npoekTH-
pOBaHKe, TeXHHKA; HHXKeHepHA

enterptise [‘entapraiz]) npeanpus-
THE, HpeaMeTHass o00aacTb (0asH
AaHHBIX)

entity [‘entifi] o0bekT; cymHoCTb;
Kareropud

entrance [‘enirans] Bxox; BBeAeHue
(B nmporpammy)

entry [’eniri] Bxox; BBOJA; 3aNKCh,;
NIOA244; KOMIOHEHTR; IeMEHT

envelope [’enviloup] oruGaiomasn
JIBHHSA

environiment [in'valeranmoant] Bh-
qucAuTeabHbE (PYHKIHOHANBHEE)
cpeAcTba; OKpyxalouee obopyro-
BaHHe; OKpYyKalouias cpeia

equation [i'kweifon] ypasuenne;
paBeHCTBO

equipment [1'kwipmant] o6opysopa-
HUe; annaparypa; npuGopHl; com-
puter e. anrapaTypa KOMIblOTepa;
control e. anmaparypa ynpasJe-
uus; material handling e. ofo-
pYAOBaHHe, YIpaBifiouiee MNOTO-
KOM Matcpuanop; peripheral e,
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nepudepuitioe (BHempee) ofopy-
JoBaHHe

erase [1'reiz] ctuparte (3anucek); pas-
pywatb (MHpOpMaIHIo)

error {'ers] owuGKka; MorpeirHocTs;
e.«free CBOGOIHBIA OT owinGOK

execute ["eksikjut] uenoansts, Ba-
MOJHATL; OCYLIECTBJATD

existence {ig‘zistans] cygiecroBa-
HHe

expanded [1ks’pandid] pacuupen-
HE (0 A3BiKe)

experience  [iks’piarions]
OUBITHOCTh; KBaAHDRKALHSA

expertise {.ekspa:’tiz] skcmeptusa;
IPYNUUHA; CNEHHATILHBIC 3HAHHA

expose |iks'pouz] skcnonmposats;
BEICTABJATH

expression [1ks'prefan] srpamenue

extension {:ks'tenfan} pacmupenue;
NPOAO/IKEHHE; IPOTSHEHHOCTD

external [eks’tonal} Brewnuit; va-
PyHHBI

ONbIT,

F

face [fers] mosepxHOCTL; CTOpOHA;
ypOBeHb, 3KpaH

facility [fo’stliti] yerpoifictro; pf
cpenctBa; o6OpyHoBadHue, anti-
glare f. ycTpoiicTBo no npexotapa-
BIEHHIO CACTHMOCTH (Ha 3Kpaue);
explanation f. o6bacHALLEe
ycrpoitcTBo; interpretation f. un-
TePIHPETHPYIOUISE yerpolicrso;
knowledge acquisition f. ycrpoit-
CTBO s cOopa 3uauuii (cpefie-
HHT)

fail [fe1l] BrixoguTe u3 crpos (o npu-
6ope, JeTajd H T, 1)

failure {’feilja] noBpex nenne; c6oii;
HEYaua; NPOUCpHI

fault [f2It] nospexneune; owubka;
HeJocTtatoK; xepekr; short f,
KDaTKOBpPEMEHHOR TIOBPEK ACHHE

feature [‘fitfa] 1. uepra; ocoGen-
HOCTh; NpPH3HAK; 2. OTIHYAThCA

feed [ftd]) (fed) 1. nopava; nura-
Huie; 2. NOJdBATb; LUTATh

fetching ['fet{in] Bu3oB;, BRGOPKa
(BaHHBIX H3 NaMSATH)

figure ['f1go} uudpa; uncio; pucy-
Hox; "eprex; animated ff. oxus-
Jenysle (IMHAMHYECKHE) PHCYHKH

file {fail] ¢aiin, Kaprorexa; Komm-
ACKT
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Fitting [’'fitin} c6opra; MoHTaXK; Nno -
FOHKA, CTJAAXKHBAHHE

Fixed [fikst] duxcupoBasnbii, He-
NCABMXKRBIH, NOCTOAHHBINA

fixture ['fikstfo] 1. sakumnoe npu-
cnocobdenne; 2. 3axuMaTth (fe-
Tajlb, 3aroTOBKY)

Hlexibility [ flekss’bilit1] ru6kocTs;
software . rubGkocte nporpam-
MHOTO ofecrneyeHus

floating ({’floutig] naasaomuii;
oTkJoueHHbli; f.-point ¢ naa-
Balolleli TOYKOH (3amsAToM)

flow [flou] nmortok (aanumx, uudop-
maunu); F.-chart OGaok-cxema;
cXeMa IOTOKa HHPOpMAUKH

font [font] kommaexT wpudra; let-
tering §f. 6ykBenupte wWpubTH

frame [freim] ¢peiiM (eaMHHUHBIA
6J0K JaHHBIX B Tpaduke); Kazp

framework [‘freimwak] ocHosa;
CTPYKTypa; KapKac, CTpOeHHe
frequency [’irikwensi] uactoTta;
noBropAemocTs; natural f. co6-
CTBEHHAH 4acTOTA
friction [’frik fan] Tpeuue;
TPeHN s

front-ends ['frant’endz| dponrane-
Hble (CBS3HBIE) KOMNbLIOTEPHI

function [‘fagkfon] ¢ynkuus; sa-
pucuMocts; B-spline f. B-cruaii-
nopaf Gynkuua

CHJAa

G

gap [gep] 2asop; paspHB; HHTep-
BaJ;, npobelt; OTCYTCTBUE CHTHAJA

gate [gert] 1. peHTHAb; JOTHUECKRH
“JleMeHT; 2. NpPOoNmyCcKaTh

generation [dzena’rerfon} npous-
BOACTBO; CO3ZaHHE; NOKOJIEHHE
(IBM)

geometry [dzt’omiiri] reomertpus;
part g. reoMeTpus JNeTasy

grid [grid] cetka, MexaHusM 3a-
xpaTa (nepporapt)

H

handle {'handl} 1. pyuka; pyxo-
ATKa; 2, yNpaBJIsSTh; ONEPHPOBATH

hardcopy ['hadkopi] xonus Ha
TBEPAOH OCHOBE

hardware [‘hadwes] annapatypa;
anuapatioe ofecneuenke; draft-
ing h. depremuce cGopyjoBanHe
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heading {'hediy] saronoBok; py6-
PHKA

high-speed [’har’spid] Orictpopaeit-
CTBYIOIIAH; CKOPOCTHOMN

holding {[’houldiy) xpamneune (un-
(opMaLiuy); GJOKHPOBKA

identification  [a1,dentifi’ke1fan]
HAEHTHOHK ALK A, OTOX ASCTBJACHHE

image [‘iomdz] 1. ofpas; usoGpa-
KeHue, orofpaxenHe; 2. H30-
Opaxatb; screen i, sKpaHHHE
u3obpaxenua {o6paswsl); solids
state i. mosynpoBoAHHKOBOE H30-
Opamxense; wire-frame ii, kap-
KacHbie (CKeyieTHpIe) H300paKeHHs
{o6pa3nl)

implement [“implimant] 1. opyaue;
HHCTPYMEHT; 2. BHIMOJIHATHL; OCY-
LIeCTBIATD

implementation [,implimen’terfon]
BHeADEHHe; pealu3auds: BBOA
B paboty

impression [1m’prefon] orneuaTox;
OTTHCK; BlieuaT/eHHe

incompatibility {’inkam,pata’biliti]
HeCOBMECTHMOCTR

inference ['mnfarans] noruueckuit
BHIBOJ; CJSACTBHE; 3aKMIOYEHUE

informatics [,info'matitks| undop-
MaTHKA

information {,info’meifan] wundop-
MalHA; cBeleHHA; reference i.
cnpaBoyHasg dudopMauns

initiate [1'ni[rest] naunnare; BIIO-
yaTh, 330HCATh; HHHIKHPOBATH

inquiry [m'kwarem] sanpoc; onpoc;
HCCACAOBAHKE; CRPOC

installation [,nstd’leifon] coopy-
JKeHHe, YCTaHOBKa; 00opy aoBaHHe

instruction [in’strak fon] komanaa;
uactpyxuug; NC machining ii.
MamiHHbe KoMawgel aas YITY

instrument {’instrumant] npu6op;
opirm{e; HHCTPYMEHT

intelligence [in’telidzons] wunren-
JIEKT; CBEHENMA; COOCUICHHS;
artificial i, HckRyccTBeHnStl HH-
TeJNIeKT, machine i. MamMBRBIH
HHTEJJEKT

interaction [,intar'zk fon] B3auwo-
TeHCTBHE; B34HMMOCBASZE

interactive [, ntar'®ktiv] antepax-
THBHDLIN; B3aHMOJeHCTBYIOILHI



interconnection [, intaka’nek [en]
BHYTpeHHEe COeIHHEHHE; MexKcoe-
JHMHenNe; pPa3BOAKA; B3aNMOCB3b
B3aHMO33BHCAMOCTh

interface [“intofers] 1. uutepdeiic;
YCTpOHACTBO conpixenus; 2, co-
nparate, comprehensive i. HH-
TeJNIeK Ty adibtii MHTEpdeic

interrelation [‘intairi’leifon] saan-
MO33BHCHMOCTb; B3aHMOCBA3b

interruption [,mnta’rapfoen) nnepw-
BaHHe; NpepHIBUCTOCTL

item [‘aitam] anemenT; nO3uUHA;
IYHKT; €JHHHALA; CTaTbd

J

job [d30b] 3ananue; 3axaua; pabora

jump [d3amp} I. nepexon; xomanua
nepexcfa; 2. nepexoduts; condi-
tional §. ycnoBuRA nmepexon;
unconditional § Ge3aycaoBHEIN
nepexox

joystick [‘d3zorstik] koopaunartHas
PY4YKa; PLMAKEHE YyKa3artedb,
AKOHCTHK

K

kernel {'ka.nl} }. anpo; 2. saepubift;
6a20BLi#

key ki] 1. knaBwma; xaiou; KOA;
wHp; 2. KIOUEBOH

keyboard ['kibad]} xnaBuatypa

know-how [’nonhau} ym™ense; 3ua-
HHE Jesa; ceKpeTthl NPOU3BOACTEA

knowledge ["noltd3] ananue; implic-
it kk. nesBuble 3Hauusu; specific
kk. xoukpernnie 3nHaHHA

L

label [lethl] 1. merka; Maprupo-
BOYHMH 3HAK; 2. NoMedYarb; Map-
KHPOBAlb

language ['lengwidz] 1. sseik; 2.
sapikoBolt; application develop-
ment . HenpoueAypubIf A3bIK BbI-
COKOrQ YPOBHS, [O3BOJAOUHA
NPOrPaMMHCTY BBIOJAHATE TPH-
Kaajunie nporpammes; ebject 1.
oG LeK THHIH A3BIK; BHIXOAHOM A3RIK;
problem-oriented 1. npobaemno-
OPHEHTHPOBAHHLIE #3HK; refer-

ence |, sTa/lonHbIk ALK, source 1.
KCXOJHBIH SA3LIK, BXOAHOH SA3BK

layer [’lera] cJioit; yposens (Mepap-
xuH); dual-l. gByxcrofiumit; mnl-
ti-l. muorocnoinmi

layout [‘let’aut] xomnomosxa; To-
MOJIOTH S

leve! [’leval] ypoBenb; cTeneHs

lever ([’liva] pbiwar; OGanancup,

YKOATKA

life-time [’laiftaim] BpeM# XKH3HH;
CPoK cay:x0e1 (paGoTs)

lightpen [’laitpen] cBeroBoe nepo

light-sensitive [‘lart ‘sensitiv] cee-

TOUYBCTBH TR LHELY
line [lain] sn#BuA; WHHA; OPOBOA;
crpoka;, curved 1. xpusme Ju-

nuH; flexible transier 1l rufkue
AHHAH nepejaq; rubxue Tpan-
CHOPTHBE JHHHH (KOHBekHepwr);
hidden . ckpsiTeie Junun; off-l.
BHe 3BM; aBTOHOMHO: OTRE/bLHO
oT 3BM; en-1. HenocpeacTBenHO;
HEABTOHOMHO (C yNPaBJeHHEM OT
2BM); straight Il. npsamste aupun

link [Ligk] 1. sseno; cBf3p; Ko-
MaHfia Bo3Bpara; 2. cBSI3bIBATh;
COEUHATD

linkage [’lipkids} cBasb; Bo3BparT;
fepexof ¢ BO3BPAIOM

list [list] 1. caucok; nepedens;
2. COCTABAATL CIHCOK (MEpeyeHb)

listing ([’listig] pacmewarxa; JH-
CTHHT

load (loud] 1. uarpyska; sarpyska;
BBOJ; 2. 3arpyartb; HaTpyKaTb

location [lou'keifon] aueiixa; aa-
pec fyefiky; pasvem{eHue; pacmo-
JI0XKEeHHe

loop [lup] meras; KOHTYp; LHKJ;
nens

loss [las] moteps; moTepu; npour-
DBILT

low-speed ['lou’spid] meAnednniit,
Manoro GucTpofeiicTBUA

M

machinery [ma’{inori] wmawmuHe;
MexaHu3Mbl; 060pYyA0BaHHE

main [memn] raasustit; OCHOBHOMN;
pl 3neKTpoceTs

mainframe [‘mem’ireim] Goantuas
2BM

maintenance ['mentinans] sxenay-
atauMs; yXoh; 0o0CAyXKHBaHHE;
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operating m. Texymee OGCaYKH-
BAHHE W peMOHT; prevenfing m.
NpotbulakKTHYECKH I peMOHT; prog=
ram m. o0cayxuBaxHe [1po-
I'PaMVHOrO ofecrneuerH A

maliunction [mal'fankf{sn] cGoii;
nenpasuJasHOe cpabaThlBanne

management {'manidzmant] ynpas-
Jienye; OpraHu3aluys; pYKOBOJA-
cTBo; industrial process m. ynpas-
JieHHe HNPOM3BOJACTBEHHBIMH I1pO-
neccamu; job m. ynpapienne 3a-
JAHHAMHU

manual ['manjusl] 1. pykosoacTso;
CApaBOYHAK; 2. pyusoii; comput-
€rm. HHCTPYKUHS (PYKOBOACTRO)
K OBM; reference m. cnpasoy-
HOe DYKOBDACTBO; CMPaBOYHUK

manufactarer  [,manju’fekifars)
pa3paboTudK; H3TOTOBHTE/b

map [m®ep] Kapra, nJaaH; cxema;
otobpaxenie

mapping [‘mzpi] otobpaxeHue;
cOCTaBJICHHE KAPTH (CXeMbI}; Vis-
ual m. BH3ya/JbHOe oTOOpaxeHHe

master ['masto} rnapusbiit; Beayunit;
OCHOBHOH

matching ['ma{fig] cormacopanue;
CpaBHeHUe; MOArOHKA; pattern m.
cpaBHeHUe 3ITANOHOB (ofpasuos)

material [moa’tiaral] matepnan; se-
IeCTBO; raw m. Chipbe, HCXOA-
HRIE MaTepual

matrix ['mertriks] marpnua; newm-
ppaTop; CeTKka H3 [E3NCropos;
dot m. ToueyHas MaTpiua

mean {min] 1. cpeaHaq BeJHUHHA;
2. cpeasuis; 3. pl cpeactro; 4,
3HaYATb, O3HaYaTh; HMETb 3Ha-
yeHue

meaning ['mimy) snavenne; cuM-
BOJI; COAEpIKaHHE

measure {'me3a] 1. mepa; macmrat;
2, M3MepATh; BRMACAATL

measurement {'mezamant] uamepe-
Hue; BolYHCJAeHHE; pa3Mep

medium ['midjom] (! media) cpepa;
CPEACTBO; HOCHTENb; CPERHEE YHC-
Jo; drafting m. weprexunoe cpen-
CTBO

memory ['memoari] namsare, 3ano-
MuHawilee  ycrpoificteo  (3VY);
addressable m. orepatiBrad na-
MATL (¢ TNPHCBOEHHHIMH  alpe-
camn); external m. BHemusas na-
MATh; intermal m. BHyTpeHHee
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3aNOMHHAOILEE YCTPOACTBO; Ofte-
patiBHast namaTe (O3VY); main
m. OCHOBHaA MaMfATb; ONMEPaTHB-
nafl namate (O3Y}; mass m. Mac-
COBafd MaMsiTh; maMATh GOABLION
emkocTd; magoetic bubble m,
naMATh HA MarHHTHLIX JOMEHaXx;
virteal m. BupTyadbnaa maMaTh

menu [‘menju] Merwo (apenaarae-
Mblf CHCTeMOH Habop JaHHEIX);
extensive surface mm. paciuper-
Bhle MeHI0 nosepxHocreil; func-
tional m. Memio dpynkuuii; Habop
¢yukuuit;  hierarchical mm.
HepapXxNyeCcKHe MeHo (KOMaHZbI)
(8 MawsuuHOH rpaduxe); plastic
M. fJIacTMaccoBasl KJaBHaTypHa#
Kapra (A5 AHCTaHLMOHHOTO CeH-
COPHOTO YNpPaBJeHRs KJ2BHATY-
pok B cCHCTeMe Maumano#f rpa-
PuKK)

mode [moud] pexum (paoTw); cio-
¢00; Meroh; npHHUHO (paboThl);
interruption m. pexum npeph-
BaHui

model {‘moadl] 1. Mofenn; o6paseu;
2. wopeauposats; behavioural
mm. NOBeJeHUYeCKHe Moeu; so-
lid m, o6veMnas Mofesis; MOZeNb
TBEpROrO Teaa; surface m. Mo-
AeSb MOBEPXHOCTH

modelling ["modaliy] mozennpona-
uue; procedural m. npouepypHoe
MOJAEAHPOBaHNE

module ['modjul] moayae; monyae-
BbIH OTCEK; GAIOK

monitor ['monits) 1. MOHHTOD; AHC-
feTdep; 2, YNpaBJafTb; KOHTPO-
JpOBATH

motion [‘moufan] aBHxkenHe (3Je-
MEHTOB H300paKeHHd Ha SKpaHe)

mouse [maus] (p! mice) «MbLIbY
{ycrpoiicTBo Ans oTpaGoTKH NONO-
XKeNusd yKasaTens Ha 3KpaHe Auc-
nies); rolling m. nepevemai-
IWAACH CMBIULY

movement [‘muvmant] aeHKeHHe,
nepeMeleHue

multiaddress [,maltia’dres] muoro-
afipecHBIH

multiple {"maltipl] 1. muoroxpar-
HBIM; 2. KPaTHOe YHCHO _

multiprocessing {,maliti’prousesin]
MHOTONpolleccopias  oOpaGoTKa



N

net [net] cetb; ceTka; cxema

network [’netwak] ceth; cetka;
CXeMa; KOHTyp; ceTesofi rpadux;
coftveyance . cerb IIepeBO3QY-
HBIX CPeJCTB

node [noud] ysen (rpaduxa), Touka
nepeceyeHHa (B MaTeMaTHKe)

notation [nou’{eifan] cucrema cuume-
JIEHAS;, 3aNuCh; HOpeACTaBAcHHE

0

off-line ['5f'lain] aBTOHOMHBIN; He-
3aBUCHMBIH

offset ['xisel] omemenwe; capur

off-the-shelf {’o:fdo’felf] rotomas
BPOAYKUHMA (u3gedque)

on-line ['on’lain] weaBTOHOMHBIH,
3aBHCHMBIA

on-the-shetf [‘onda’ felf} merorosas
ApOAYKUUSA

operation {,opa‘re1fan] JeitcTBue;
onlepanus; pafoTa, pexus; con-
versational o, paGora B jguasno-
rosoM pexume; database o. pa-
Gota (onmepanusi) Hag (c) OGasoil
HaHHBIX

option [‘opfon] Bbifop; BapHaHT,
BepcHs; BO3MOKHOCTB;  OILHA,
default o, 3ufop no ymoauanuwo;
CTaHJapTHBIl BBHIGOp, BHMIQJIHSAE-
MBI oliepalHOHHOI cucTeMOd IpH
OTCYTCTBHH YKasawuil NOJb30Ba-
Tesid; drum o. BapHaHT onepa-
nHouHOK cucTeMH Ha Oapalane;
ofi-grid 0. BO3MOXHOCTE BBLIXOAA
3a npexeasl certku; off-screen o.
BO3MOXHOCTh BBIXOJ2 32 MpeAeds
sKpana; time-sharing o. Bo3Mox-
HOCTL padoTnl C Pa3fe/icHHEM Bpe-
MeHH

options ['op[onz] ¢akyabTaTuBHOE
ofopyroBakke; (akyJbTaTHBHbIE
nporpavmMHieie cpepctsa; editing
0. (aryNIbTATHBHBE  CPEeACTBa
pefakTHpoBaHuA; prewired o.
NpeABapHTeILHO 3aMOHTHPOBAaH-
HOe drakynbTaTuBHOe 00OpyA0Ba-
mue; time-sharing o. cpexcrsa
ofccrevenuss pexkuMa DaBoThH ¢
pasjencHHeM BpEMeHH; UuSer O.
BO3MOIKHOCTH (CHCTEMBI), AOCTYII-
HLIE JI0ADIOBATENO

overflow ["ouvaflou] nepenoauenne,
H30BITOK

own [oun] coGcTBeHHNA (B A3BIKAX
NPOTP AMMHPOBaHHU )

P

package ['pzkid3z] maker; MoayJb;
Gsok; application pp. &pukiaag-
uoie  nporpammel;  application
program p. nNakeT NPHKJAAJHBIX
aporpamu (I1T1IT)

pallet ['pa=lit] rpancropTabli cTe-
JaX; HakAajKa; Imarefb

part [pat] gacth; sanacuam uacth:
AeTanb; COBOKYHNHOCTR, machine
PP. leTallH M2WLHH, MeXaHHuecKHe
AeTasm

path [pa6] rpaexTopus; nyts; Do-
POXKKa; MapumpyT; uens, cutter
P. TYTh peXyulero HHCTPYMEHTA

pattern ['paetan] obpasen; momenn;
wabnod; HaGop; cxema

performance [pa‘fa:mons] xapaxrte-
PHUCTHKA;  IPOU3IBOJUTENBHOCTD;
BhLINOJTHERHE

peripherals [pa’riforalz) nepudepnii-
uoe obopyxzoBaHHe (yCTpOHCTBa)

photocell [’foutasel] doToanement

photocopier {'foutoukopraj dotoko-
NHPOBAJILHO® YCTPOHCTBO

picture [’pikifs] uszoOpaenue;
ntabson; ofpasen

pipeline [’parplain] KouBeitep; wmu-
Ha; MarucTpalib

pipelining {'paiplamnip] xouseiiep-
Han obpabotKa (pexum)

piping ['paipiy] KomBefiepxast ne-
peculika (AaHHBIX, HHGOPMAaLHH)

pixel ['piksil] snement wH30Gpake-
HHA

placement {’pleismant] pa3smemenne
(nauuslx, BUC, peraneit, saroto-
BOK)

planning ['pleniy] ninanuposasdne;
computer-aided process p. aBTo-
MaTH3HPOBaHHOE IVIAHHPOBaHHE
TPOM3BOJCTEEHHONO  [IpOLecca;
materials requirements p. nnaa-
HHpOBaHKe TpefoBaHHi K MaTe-
pHajaMm

plate [pleit] naactna; naara; guck
(B namaru); auoa; printing pp.
neuzatneie QopMu (THHOrpadckue)

playback |'plerb®k] Bocnpoussese-
BYE;, CUMThIBaNHHE
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plot [plot] rpadux; xpusas; anar-
pamma

platter {’plots] rpagonocrpontens;
camonycel; drum p. GapaGaHHEIi
rpadonoctpourens; flatbed p.
nJaHmeTAbH rpabonoCTPORTEND;
graph p. rpadonocTpoUTEND; pen
p. nepweBoli  TPagoNOCTPOHTENE

plug-in [’ plagin] cheMuslll, CMeHHBIR

peint [poaint] ToYKa; NYHKT; MecTo;
sanstasg (B Matemaruke); binary
p. ABOMSHAA TOuYKa (3amsrasn);
decimal p. feciTHuHag Toyka
(3anaTas); fixed p. puxcupoBan-
Haft Toyka (3ansran); floating p.
nJaBaioMlast TouKa {3ansTas)

pewer j’paud] MOHIHOCTDL; SHEPTUS;
cnocoBHOCTD; cTenelb; computing
P. BHYHCAHTENbHAA MOULHOCTB
(pecypc); processing p. npouspo-
ANTeJaEHOCTL (DBM)

primitives ['primitivz]
SEMERTH, IPUMHTHBbE

printer  |'printa} neyaraouee
ycrpokicTso; high-speed laser p.
OucTpogelicTayiomee  JaszepHoe
nedataionee yerpoicTBo

priority [prar‘oritt] npropurer

procedure [pra’sid3a] npouneAypa;
METOZHKA MNpOBefelns

process |“prouses] 1. nponecc; pe-
HuM; XoA; 2. ofpabaTHBaTth

processor [‘prousesa] mpoteccop;
ye1poiictBo gasg ofpaboTtku AaH-
HBIX; custom p. 33Ka3nod mApo-
leccop, M3rOTOBAEHHBIA TO TeX-
HMYECKUM YCJOBHAM 3aKa3uuKa,
bit-stice p. MHKpomponeccop ¢
PaspaAUO-MONYAENOA  CTPYKTY-
poil; dedicated p. crmeuwainsu-
poBanupld npoueccop; floating-
point p. npoueccop ¢ NIaBalo-
mweil foukolt (sandroil); primary
P. LepsHUHEI  (MCXOZHBLIA) npo-
neccop; stand-alone p. aBTOHOM-
HBI TIPOLECCOp

produce [pra‘djus] TpPOHIBOAUTE;
HOPOK AATH; CHHIeJHPOBaTh

preduct [‘prodekt] npoayxT; Hage-
JHe; design p. NPOEKTHPYEMO:
B2gedine

program{me} {'prougre&mj 1. npo-
rpamMMa; 2, nporpaMMUpOBaTh;
application p. nprraagsas upo-
rpanma; ceaventional p. Tpamn-
uronE&aR Uporpauma; debugging
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Gasuchble

p. Hporpanva OTJAaAKH; generai-
purpose p. yHiBepcadbuad (oble-
cucrevmuas) nporpamma; graphics
display p. iporpamma rpadHue-
CKOrO BOCH oM 3BefieHU s, heuristic
p. SBDHCTHUECKAS  npoTrpaMMa;
source p. HMCYORHA® NpOrpamma,
object p. ofsexiHas nporpamma;
special-purpose p. cieuuanusn-
posanyan mporpaviva; stock pp.
3anacHsie {pe3epBHRe) HPOT parMMBl
programmming {‘prougr@m.n} npo-
IpanMupoBanie;  OIaHUPOBEHUE

quality ['kwoliti] xavecrso; mo-
CTOHHCTBO

quantity [’kwontiti)
BeJIMYHHA; pasMep

query [‘kwisri} sanpoc; on-line q.
HEABTOHOMHBIH 3anpoc, 3anpoc OF
OCHOBHOTO QGOpYROBAaHNH BLIYHMC-
JHTENLHOK CHCTEMBI

queue [kju] ovepenb; ouepeAHOCTD
(3ampocoB); CIHCOK OuYepeHOCTH

R

KOJIHUeCTRO,

raster ['rasts] 1. pactp; crpokd Ha
9Kpane TeNesH3Opa; 2. pacTpo-
Bulit; r. graphics pacrposaa (ce-
TOYHas)} rpatpuka

reasoning {'ri:zonig] paccyxienue;
JokaszarenscTBo; inferential r.
HOKa3aTeJLCTBO Ha QCHOBE JIOTH=
YeCKOr'0 BEIBOZRA

recognition [, rekag’nifon] onosna-
BaHHe, paclno3HaBaHHe; pa3/iH-
YeHHe

redundancy {ri’dandsnsi] na6eirou-
HOCTE (MH(POPMalluH); pesepBUpPO-
BaHHe

reference [‘refrans] 1 cmpasxa;
CCBWIKA; 3TAJOH; 2, CpaBouYRbi

reinforcement [,rim’fxsmant} ycu-
Jenue, yKpeILIEHHE; apvaTypa

refationa! [rd'lerfanl] pensunon-
HEIfi; POACTBEHHBIH (O HNaHHLIX)

relationship [ri’lerfanfip] B3aumo-

CBS3b; B3aWMOOTHOMLICHIIE; COOT-
HOLIEHHE

rellability [r1,law'bihit}  nagexs
HOCTh

removal {ri/muevl) yraneune, HeKaio-
yenue (H3); ulcrka; hidden line



F. yAaleHnHe
(8 rpajduxe)

replace [ri'ple's] samenarth; noz-
CTAaBAATh; NepeMemaTh

representation [,reprizen’terfan]
npeacTaBlieide; Cnocod 3amaHus;
logic rr. Jordyeckue npeACTas-
Jenuda; mathematical r. mare.
MaTHYeCKOe NpeACTaBJerHe; pro-
cedural rr. npoueaypHble npen-
cTapJenus;  propositional rr.
NPOMO3AUHOHABE  (OTHOCALHECH
K CyXIeHHAM) MPeACTaB/eHUsd

request [ri’kwest] 3anpoc; Tpebo-
RaHHe

requirement [ri'kwaromant] Tpebo-
BaHue, ReoOXOAHMOE YCJIOBUE

resolution [,reza’ljirfon] paspemaio-
was  cnoccOHOCTs  (mpHOOpa);
high r. BLICOKas paspemawomas
cnocobrocth; low r. HH3Kas pa3s-
pelaliias CIoCOOHOCTD

response [ris’pons] 1. oTBeT; peax-
ung; 2. pearuposats; time r.
BpeMEHHAAd XaPAaKTepPHCTHKa

retain [ri’tein] coxpansats, yAep-
XKHBaTb HHPOPMAUHIO (B NaMATH)

retrieval [ri’trivel] nouck (undop-
MalUH, AAHHLIX)

refrieve [r1’triv] oTeCcKHBaTH

robotics [rou’botiks] poGotoTexnuka

route [rut] rpacca, nyTh; MaplIpPyT,
TPaKT

routine [ru’tin] (cTanzapthas) npo-
rpammMa

routing ['rutip] mapmpyruzanua;
TPaccRPOBKA

rule [rw]] npaBuJsio; macuirad; Ju-
nefixa; empirical rr. sMunpHye-
ckHe mnpapudaa; judgement and
Leuristic rr. mpaBusia, BHIBeIeH-
HBlE Ha OCHOBE CYXKAeHHH H
SBPHCTHKH; pattern-based rr.
NpapHAa, BHBECJEHHKE HAa OCHOBE
9TaNOHOB; production tr, npaeu-
Ja MOPOXIAECHHSA

run [ran] 1. 1nporcd; pabora;
2. mporonaTk (NporpaMmy); pa-
60TarTb; BLINOAHATH

CKPLITHX JHHHH

S

scen [skeen] CKaHWpOBaHMe, Inpo-
CMOTp; NIOHCK; PASBENTKA

scatmer [’sk®ns] cxaunpycliee
YCIpOHCTBO

scheduling [/ fedjulig] cocraBaenve
rpadvka; naaHHEpOBaHHe

screen [skrin] 1. skpan; srpauHad
CeTKa; 2. 3KpaNHpoBaTh

semiconductor  [’sermuikan’dakts]
Oy HPOBO AHHK

sense [sens] CuMTBIBaTh; OMNOSHA-
BaTb; BOCIPHHUMATD; ONPeReIATh

sensing [’sensiy] cuuTHIB2HHE; ONIO-
3HaBaHHEe; BOCHPHATHE

sensitivity [ sensi’tiviti] uyscrBH-
TeJILHOCTh

sensor [’senss] gmaruux;
TeJIbHBIH 3JeMeHT

service ['sa:vis] 1. cayxGa; paGo-
Ta; O0CHAYKUBaHUE;, 2. cayxke6-
Hoiit; dedicated s. craspapTabi
HaboOp yCJayr

set [set] 1. ycTanoska; Habop; MHO-
HecTBO; 2. YCTAHABJAMBATHL B IO-
JIoXeHHe

setting ['seti] noJso:xenue, pacno-
Jgoxenke, drafting s. nonoxenue
Ha dYeprexe

setting-up ['setig’ap] c6opka; moH-
Ta}¥<; HaMajKa; HacTpoiKa

setup ['setap] ycranasausats; ¢op-
MRPOBATh; 0Opa30BLIBATH

shape [[eip] ouepranue; dopma;
Kougurypauus; elementary ss,
afieMenTapubie opmut  (ovepra-
Huda); geometric s. reomerpuye-
cKast gopma

sharing ['feartg] Zeaewue, pasie-
JICHHE; COBMECTHOE II0JIb30BAHHE;
time s. pasfelieHHe BpeMeHH;
paGoTa ¢ pasfesleHHEM BpPEMEHH

sharpness  [’fapnis]  pe3kocTs
(H300paKeHud); ueTKOCTh

shell [[el] oGosouka; Kapkac; Kop-
nyc; ckopJayna; expert system s.
060JI0YKA (KOpIye) SKCepTHOH
CHCTEMBI

shop [fop] uex; Mactepckas; pl
saBoA; s. floor mpoumsmopcreen-
Had (umexoBas) NJACLIAAb

shortage [’ fot1d3] HexBaTka (RQND.,
0BOpYNOBARKS, IVIOILAAH)

sign [samn] 3Rak; ofo3naueEHe;
CHUMBOJI; BPH3HAK

simutation [,stmju’leifon] mogesu-
POBAHHE, UMHTALHA

YYBCTBH-

sketch |[sket[] nalpocok; sckus;
cxeva
simart [smat] yMABUL, CcHOIBHDBI;

SHepTHUHEIH; PeIKHi
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softcopy  [’softkopi]
«MATCKOH» OCHOBE

software |['softwes} nporpamMmuoe
{MaTeMaTuvecKoe)  obecneyeHue;
applied s. npuxaaguoe nporpam-
MHOe obecreuenne; base (kernel)
s. GasoBoe nporpammHoe obecne-
yeHue; proprietary s. 3amnarcH-
TOBAHHOE NporpaMmmHoe ofecne-
yeHue; supporf s, Bcnomoraredn-
Hoe nporpaMMuoe ofecrneyeHne

solid [’solid] TBepmoe (reomeTpHuye-
CKOe) Tes0

solid-state [‘solid steit] moaynpo-
BOAHHREOBBIH

solution [so'lw:fan] pewenue; pas-
pelleHyue; pacTBop

solve |solv] pewaTb; paspelars;
pPacTBOPATH

sophisticated [sa'fistikeit:d} yeaox-
HEHHBIN; CJIOMKHDBIA; COBpeMEHHbIH ;
ToHK#H (0 npubope); 3aMbIC/IO-
BATHIH

space [speis] . npoctpanctBo;
00J1acTh; 2. pacnoaarars C HHTep-
BaJlaMH

spacing {'speistg] npoGedpHull Ma-
TepHal

speed [spid] ckopocrTb; GoicTpoRei-
CTBHE

spline [splawn] conafin (Pu3. nexa-
a0, mam. pyuguug); B-s. (basic
s.) Ga3ucHbi cnaaity (B-cnnaiis);
bicubic s. 6uky6uyeckuii cnaity;
cubic s. KyGuueckMi ciaiin

standard {'stendad] Tunosoit; crau-
BapTHBI

stand-by [‘'stendbai] pesepsuoe
(sanacHoe) oGopyaoBatine

state-of-the-art [’stestavdr’at]
peasibhbiii; ROCTHUINYTHI, BHE-
penHnli; NPOU3BOAMMBIE B NpO-
MBUIJIGHHOM Maciitabe; cepHHHO
BhIIyCKaeMblit

station {'sterfon} cranuns; nyrekr;
ocraHobka; fixturing ss. nyHxrTh
(cTaHUMH) 3aKUMHBIX npuCHo-
cobneruil

step [step] war; crymeun; cTagns;
sTan (BLUHCAEHHH, pa3paboOTKH)
storage |’stortd;] sanommyawomee
YCTPOHCTBO, [aMATH
strain [strein] nedopmanus,
JIHe; HanpsKeHue
sirategy |'stretidz] ctpateras; no-
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KOonHA Ha

yCH-

BeZleHue; MeTOJO0JIOTH T; MeTO MK A,
query S. cTpaternsi 3alpocoB
stress [stres] wanpsxenue; narpys-

Ka; yeudue
stylus [’stailas] (pl styli) nepo
npuGopa; MUIEYWHA Y3
supply [sa’plai] 1. nomawa; mHTa-
HHe; 2. cnaGxaTb, obecrieynBaTh;
power S. HCTOYRHK IHTaHUA
support [so’pxt] 1. obecneuewse;
moJfepxKa; 2. ofecneqynBath;
noAfepKuears; mathematical s.
MaTeMaTHYecKoe obecleuenne
surface [’sa:fis] 1. noBepxHOCTH;
IJIOCKOCTh; 2. MOBEPXHOCTHHIA;
s. discontinuities HeoaHopoZHO-
¢tH noeepxHocTH; blending s.
TIOBEPXHOCTh  CMENIEHHS, Com=
pourid s. cocTaBHas (CAOKHaR)
noBepxHocTh; interconnected ss.
B3aHMOCBASAHALIE NOBEPXHOCTH
switching [’switfig] nepexsoue-
HHe, KoMmMMmyrauus; patch-s. me-
PeK/IoHeHue BCTABOK B NpOrpaMme
synchronize {'sigkronatz] cusxpo-
HH3HPOBaTb, COIIACOBLIBATh
synthesis [‘sinBsis] chutes
system [‘ststim] cucrema; copoxkym-
HOCTh, YCTaHOBKA; YCTPOHACTBO;
architectural design s. cucrema
APXHTEKTYPHOTO  MPOEKTUPOBa-
HHA; binary-coded decimal s.
ABOHUYHO-KOAUPOBaHHAA AeCATHY-
Had CcHcTeMa cuuchenus; data-
base management s, cucrema
ElﬂpaBﬂEHHH 6a3aMH L aHHDLIX;
lexible manufacturing s. rubxas
NpPOM3BOACTBEHHAS CHCTeMa; Com-
puter-integrated manufacturing
S. KOMILIEKCcHAsl ABTOMATH3HPO-
BaHWasl NPOH3BOACTBEHHAR CH-
creMa; high performance s,
BHICOKONPOU3BOAHTEbHAA CHCTe-
Mma; knowledge-based expert s.
sKCMepTHaA cHcteMa ¢ Gasolt
snaunii; turnkey S. BLICOKOHa-
JeXKHas CHCTeMa, CAaBaemas «noj
KJII0Y»

T

table ['teibl] rtabnuua; crox; noc-
Ka; NJOCKash MOBepPXHOCTh

tablet ["t®bit]) nnanwer; «cro/NKay;
data t. naanwer 7444 BBOAA
AanBHx; digitizer {. uudposoi



nJjaHeT rpajpHueckoro BBORA;
electronic t. a/eKTpoOHHbLIH MIaH-
et (sCKoMiKa»); graphic t. rpa-
(pUYeCKUN MAaaKWeT («CKOJKa»)

technique [tek’ntk] wmeton; Merto-
BHKa; TeXHHYecKHE npueM; arti-
ficial intelligence tt. Texmuye-
CKHE WpHEMBl, HCHOABL3yeMbie
B MCKYCCTBEHHOM WHTEJIeKTe

technology [tek’noladzi] Texnono-
TMA; TexkWKa, integrated cir-
cuit t. TeXHOAOTHA H3roTOBACHHA
HHTErPaJbHbBIX cXeM

template ['templett) wabaon; Tpa-
taper; Macka

terminal  [‘to:mml]  Ttepmunan,
OKOHEeYHOE YyCTpoiicTBO; interac-
tive t. UHTEPAKTHBHDIA TepMBHAN

throughput [’Gruput] npouasoxu-
TeAbHOCTD

tool [twl} wueTpymenT, BHCTpyMen-
Tapiit; craHok; machine tt. me-
TAAJOPEKYIIHE CTaAHKH

touchscreen |'{at{skrin] cercoprmii
IKpaH

track [trek] popowka, KaHax;
TPaKT; JopokKka nepdopauuu

trackball {'traakbuxl} waposo#t yka-
3ateab (B rpahornocTpouTensx)

trace [treis] 1. chaea; TpaccHpOBKa,
2. TpaccupoBaTh; KONKPOBATE

tracing ['treisiy] KonupoBaHHe;
cneXeilHe; TPacCHPOBKA

traffic [“trefik] notok nndopmannn
(coobmenunt); yauuHoe JABHKEHHE;
t. coordinator KoopAurarop no-
TOKOB 3alrOTOBOK (B IeXe)

transactions [tren’zak fanz] tpan.
3aKIHH (TPyNNOBLIe ONEpaldAH)

turnkey [’to:nk¥} rotoBmA x He-
NOCPEACTEERHOMY HCHONBSOBAHHIO

type fonis ["taip,fonts] xoMmnaerTw
wpHPTOB

type ([taip] tunorpadickas autepa

typeprinter ['taip,printa] 6yksomne-
YATAKOUHHA annapar

typesetting {'taip,setin] (Tnnorpad-
CKHi) naGop

typewriter ['taip,raitd) nuwmyman
MaWHHKA

U

unit ['junit] exuunna; yeTpoiicTao;
ONOK; 2JieMeNHT

updating [ap’dettin} koppekrHpon-
Ka; MOAEpPHH3ALHA, OOHOBJEHHE

uptime [‘aptanm] pabouee (Maminu-
HOE) BpeMd

up-to-date ['apto’dert] coppemen-
HBI}, HOBEHUIHH

user [’jwza] moan3oBatens; aGounent;
high-priority u. mose3oBaresns
C BLICOKHM NPHOPHTETOM; remote
U, ToAbL3OBaTENb, patoTAOMUH
¢ JUCTAHUHMOHHOTO MYyZbTd

\J

value ['veljw] 1. Beanunna; sua-
YeHre, oOleHKa; 2. ounenusarthb,
certainty v. 3navenme Roctopep-
HOCTH

version {'vo fan] Bapuaut, Bepcus;
nepeBofl

view [vju] BHA; npencrabaenne;
npoeKU KA, isometric v. M3oMer-
puuecKas TMpoeKuUd (BUA)

viewable [‘vjuebl] BuzyaabuHi;
3pHTeAbHBIA

visual [‘viziual] Buayaabusit; na-
T8 RHbIA

vision [‘vizen] Texnmueckoe (Ma-
"IDHRADR) 3peiine

voice [vars] 1. roaoc; 2. peueBoit

voltage [’voullid3] HanpskeHue,
Pa3HOCTb NMOTEHUHAJIOB

volume [’ v3ljum] o6bem; ToM, Knura

w

wave [welv] 1. Boana, koneGaniue;
¢HFRAN; 2, BOJHOBOM

way jwel] crnocof; nyTb

winding [‘waindig] o6mOTKa; BH-
TOK; HaMOTXa

window {'windou] okHo (#a sKpane
aucnaesn); Kazp

windowing ['windowin) xagpupo-
Bauue; w. capabilities Bo3MOX-
HOCTH KaJApHPOBaHHUA

wire-frame ['warelreim] xapkac-
HER, CKeTeTHLIH

wiring ['watarig] MOHTaxX; pOBOJA-
Ka; Mexcoeguuenus (8 HC)

work bay [“wa:kbei] yuacrox (exa)

workpiece [‘wa:kpis] ofpaGarhBae-
Masi 3aroToBKa3, JETalb

workshop ['wo:kfop} ceruus; ce-
MHHAp; CHMIIO3HYM

workstation |'wa:ksteifon} pa6o-
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uast crauuua B I'TIC, asromaru-  proprietary Ww. 3anarteHTOBaHHaf
aHpoBaHHoe palodee MecTo B pabouast cranunsa (APM)
CAIlP, engineering w. nimxenep- 7

Has (TexHUYecKas) paGovasi CT4H-

uya (APM), high-end w. paGo- zone [zoun] 3oHa, o6aacTh; 30HA
yag craagua (APM) ebicurero nepdoxapTe, memory (storage)
Kaacca, low-end w. paboyad Z, 30Ha 3aNOMHMHAKLEr0 yCTpOH-
cranuas (APM) au3urero giacca, CTBA

ACRONYMS

CAD (Computer-Aided Design) aBToMaTH31POBaHHOG NPOEKTH-
pOBaHHe

CAD/CAM (Computer-Aided Design/Computer-Aided Manufac-
turing) aBTOMATU3HPOBAHHOE NPOEKTHPOBAHUE/ABTOMATH~
3UPOBAHHOE TIPOU3BOLCTBO

CNC (Computerized Numerical Control) HUIlY ua Gaze 2BM
(KOMNBIOTEPH3UPOBAHHOE WYUCJAOBOE MPOTPaMMHOE yHpaB-
JIEHUE)

DBMS (Data Base Management System) CYBI (cucrema
ynpaBaeHust 6asamu JaHHBIX)

IBM (International Business Machine) FBM (amepuranckas
MexAyHaponHana ¢upMa, BbITYCKAOWAA BbIYUCAUTENbHOE
ofopyaoBaHue)

LASER (Light Amplification by Stimulated Emission of
Radiation) JIA3EP, nasep

LISP (LISt Programming) JIMCII (a3pik nporpaMMupoBaHEsA
J/1s5i o0paGoOTKH CMHCKOB H CIUCKOBHIX CTPYKTYD)

LSI (Large-Scale Integration) unTerpauusi BHICOKOTO YPOBHS

MOS (Metal-Oxide-Semiconductor) MOIT (merain-—oxucen —
NONYNPOBOJHHUK)

PL/t TIJI/1 (A3bIK npOrpaMMHMPOBAHUS BRICOKOI'O YPOBHS)

PROM (Programmable ROM) nporpammupyemoe [13¥Y

RAM (Random Access Memory) onepatussas namste (O3Y)

ROM (Read-Only Memory) nocrosansasa namate ([13¥)

SLSI (Super LSI) unrterpauusa CBepXBLICOKOr0 yPOBHHA

VLS1 (Very LSI) unrerpanus oueHb BBICOKOIO YpABHS

KPATIME CBEAEHMA
O UYTEHWMM KU AHHOTUPOBAHUMA
YreHve

YUrenue —310 NepBuyHass o6paloTka IHMCBMEHHOH HH(DOD-
mawny B aasucumoctd oT neau, 4TeHve OGnBaet: (1) mpo-
cMoTpoBoe (skimming reading); (2) O3HaKOMUTE/1bHOE (average
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reading) ; (3) Hayvaiolllee Wam yrayGaennoe (study or close
reading) ; (4) noncxosoe (scanning reading).

IIpy npocMOTPOBOM YTEHHH MpEKAE BCEro onpenenseTcd,
K KakoH o06/1aCcTH MO3HAHUH OTHOCHTCH JaHHas HHdopmauud,
H OTOMpaerca HHTepecyiowlu#t Marepuas. IloroM no sarsasmo,
BLIXOJHHIM JAHHBIM, CcXxeMmaMm, TafmunaM, PHCYHKaM H ToA-
DUCAM K "HHUM, MOJ34T0JIOBKAaM, aHHOTALMM, NO NEpBOMY H
nocjeineMy ab3amaM onpele/siercs OCHOBHAS TeMa .TeKCTa
(subject-matter). [asee BHIEe/sIoTCs KJloueBbIE CJIOBA, KJO-
yeBble NPENJIOKEHHsA H OCHOBHBIE MEIC/IH B abs3auax (naparpa-
¢ax). 3TOT BHA UTeHHs npeinojaraer ObICTPHIA NPOCMOTP
TEKCTa fpo cebd.

[Tpy 03HAKOMHTEABHOM 4YTEHHM (UTEHuH ¢ OOLILHM OXBATOM
COAePIKaHUsA) TPOUCXOAUT 3HAKOMCTBO ¢ HHGOPMALHEH, 3aKaI0-
YeHHOH B TEKCTe, ¢ Lesiblo MOHMMAaHHsA OCLIEro CMBIC/a YU Tae-
moro. [lpn aTOM BuJe 4TeHHS BLILEJACTCS FJABHOE, a BTOPO-
€TeNneHHOe HCKJo4aeTcs, 0000IaoTes QakThl, CONOCTABAAIOTCH
OTJe/bHBIE YaCTH TEKCTa, a TakXKe BeIeTCs1 NMOHCK CMBIC/JIOBOH
CTPYKTYpHI, BLIACASIOTCS KJIOUEBBIE CJI0Ba M MPEAJOKEHns,
KaK ¥ TNpH NPOCMOTPOBOM 4TeHHH. JTO YTeHue Jaa celd.

Hayualomee uyreHve HMeeT Le/bIO NOJNHOE TOHAMAHKE CMBIC/1A
YUTaeMOro TeKcTa. 3To BAYMYHBOe, THIATe/IbHOE YTeHue. I'pam-
MATHYECKUH aHAJIN3 OTACJBHEIX NPEJNOKEHUH MOMXKET NOMOYb
NpU 3aTPYAHEHHM B MNOHUMAHMH CMEIC/A UHTAEMOro. 37ech
TaKXe NPeANoNaraeIcs HaXOMJAEHHe KJIUEBBIX CJI0B U Npel-
JOXKEHHH. BTOT BHJA UTEHHA MOXKET NPOUCXOAUTD BCAYX H HPO
cebs.

C penbio HAXOXAEHHA KaKOro-inGo (pakra, LUTATH, paMu-
JUH H T. M. NPOBOAUTCA OerJiblil MPOCMOTP TEKCTa C NIOMOLIBIO
NOMCKOBOYO YTEHHS, DTOT BHJ YTEHMS TaxiKe OCYIIECTBJISETCS
11po cebs.

CooTBeTcTByIOIIME MpUEMbl YTEHHS NPUMEHAIOTCH BCAKHH
pas, Korja HeoOX0ZHMO BbIOpaTb HMEHHO TOT PEXKHM YTeHud,
KOTOPLIH COOTBETCTBYET 1eJH UTeHHS, XapaKTepy UHTAeMOro
TeKCTa W BPEMEHH, OTBOAYMMOMY JJIs1 UTEHHSH.

Maparpad uam ab6san (a paragraph)—3T10 uYacth Tekcra,
UMEIOIBAA CAMOCTOATEIbHOE 3HAUCHUE ¥ HAYWHAIOWIARCs C HoBOH
cTpoxH. B HeM 3akJioueHa onpeesieHHas, 3aKOHUEHHAsT MBIC/Ib.,
O71pbiBOK (2 passage) — 3T0 YaCTh TEKCTA, COCTOALLAN H3 HECKO,Ib-
kux mnaparpajos. He Bcerma naparpag (a6zau) cosnanaer
C NCTHYECKOH YacTblo WJIM epuHrueit (a logical part or unit)
TeKeTa. JIOruyeckasl 4YacTe TeKCTa, B CBOWO O4Yepellb, MOXET
COCTOATL H3 HECKOJbKMX maparpados. B Hed MOXKeT HATH
peub 06 ONMHCAHHMH KaKoOro-Mubo rpejmera, coObITHS, SIBJICHISA,
npouecca u T. n. Kmouesnle ciaona (key words)-—370 caoen,
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HECYILHE OCHOBHYIO CMBICJIOBYIO HArpysky. B aHrimickom
fAi3bIKe 3TO uyaule BCEro CyilecTBHTENbHbIE. Kiwuesble (rema-
THYeCKHE) npeanoxennst (topic sentences) nepepaior ocHOBHYIO
MBbIC/Ib Naparpaga M OGBINHO MOMEUIAIOTCH B HayaJe €ro.

Hayumo-rexsH4ecKass CTaThfi OOLMMHO COCTOHT U3 CJAEAYIO-
mux uactefi: 1. 3aronook (Title). 2. Annoraumsa (Abstract
or Summary). 3. Beenenne (Introduction). 4. Ofmas yacts
(Methods, Materials, Procedures). 5. Pesynpratnl, o6cyxze-
HHE pe3y/bTAaToB, 3aKJioueHHe (BbIBOABI) H peKOMEHAaUHH
(Results, Discussions, Conclusion, Recommendations). 6. Baa-
rofapHoctH (Acknowledgements). 7. Mcnoab3oBanuas aurepa-
tTypa (References, Literature, Bibliography).

AHHOTHpPOBaHME

AHHOTHPOBaHHE —3TO BTOpHYHAA 00paGoTKa NHCbMEHHOH
uHdopmanun. s Toro urodsl sapukcupoBaTh KPaTKoe Cojepla-
H{e NpoH3BeleHHaA, HINETCA aHHoTalks. AnHoTanua (Abstract
HJTH Summary) —3T0 KpaTKas CrpaBKa O CTaTbe, HaTeHTe, KHHTre,
CIpaBOUHUKE H T. M. C TOUKH 3peHus copep:kanusa. Ilpu aHHo-
THPOBAHNH TEYATHHIA MaTepHasl H3JaraeTcd B NPEUesbHO CXKa-
Tol (opMe. DTo npouecc CBepTHIBAHUS (CKATHSA) HHPOPMALHH
¢ o4eHb GOJbIIMM yMeHbILeHHeM MO OTHOWICHMIO K OpPUrHHAaY
(no 1/10 ero uacth).

AHHoTanuu ObIBAIOT ONHCATEAbHBbIE, CNpaBoYHuLie, pedepa-
THBHbIE, peKOMeHAaTelNbHble K KpHTHYeckHe. OCTaHOBUMCHA
JIUIUb HA ONHUCATE/NbHbIX AHHOTAUUAX, TAK KaK YMEHHE COCTaB-
JISTb HX Heo0XoAlIMO CTyAeHTaM B yueGHOM mnpouecce Jjs
0o6paboTKH NeyaTHo# HHOOPMALIMH HA HHOCTPAHHOM H PYCCKOM
fi3piKaX M NPH OPOPMJEHHH 3AMNHCOK K LHMJIOMHLIM [TPOSKTaM.
CreumaucTHl M YueHble OOS3aHBI YMETb MHCATb AHHOTALHH
K CBOHM HAy4YHbIM CTaThfiM, AOKJaZaM Aad KOHQepeHiHi, Ha
KHHTH 4 T. J.

Onucare/nbHast aHHOTALIHA COCTOHT H3 TPeX 4Yacreil;

1. CnpaBka K aHuoTauud. B Hell yxaspiBalOTCA cjaeayio-
Imue AAHHBIC: aBTOP; Ha3BaHHe pabOTHl HA AHIVIMACKOM f3BIKe,
nepeso]l Ha3BaHUS; KOJHYECTBO CTPpaHutl, Tab/ull, PHCYHKOB,
CCHIJIOK Ha HCMOVIb3OBAHHYIO JUTepaTypy; HA KAaKOM fA3blKe
nanucana paGora. Kpome Toro, Ana xypHasla—ero Ha3BaHue
Ha aHTVIMHCKOM f3blKe, HOMED M TOA M3AAHUS; AJAA NATEHTOB —
HOMEp NaTeHTa H CTPaHAa MaTeHTOBAaHHS; VA KaTaJjoroB —
¢dupMa, BLUIYCTHBIIAA JAHHLIA KaTasor; A KHHF, MOHOTpa-
¢utt, yueOHUKOB—Ha3BaHHE H3JaTesqbCTBA, JTa YacTh He 069-
3aTe/IbHA MPH aHHOTHPOBAHHH Y4eOHBIX TEKCTOB.

2. OcHOBHAY YacTh JO/JKHA OTpaxaTh nepedeHo HauboJes
XapaKTePHbIX NMOJAOMEHHH 10 Cojep:aHHIO paboThl
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3. 3akmounTenbHas 4acTb. B 3T0H uactH jomked OHITH
o0uf BLIBOJ aBTOpa paloThl HJH yKa3aHHe HAa OfMH KaKOH-TO
BONPOC, KOTOPOMY B paboTe yaeneHo ocofoe BHUMaHue, a TAKXKe
PeKOMeHzalus, I/ KOro AanHas paboTa MOXKeT npeacTasJssTh
ocobblil uHTEpEC.

K aHHoTauusM Kak Ha PYCCKOM, TAK U Ha aHIVIHHCKOM
I3BIKE TIPEABABJSIOTCA CJENYIOmHe TpeGoBaHHS:

1. JlakoHHYHOCTb fA3BIKA, T. €, MCTOJNb30BAHHE MPOCTHIX
npepaomKeHuil (rJaro/bl ynoTpeGisioTcs Beerja B HACTOSLIEM
BPEMEHH B JEHCTBHTENBHOM HJIH CTpajaTeIbHOM 3aJore. Moganb-
Hble TJaroJbl, KaK NPaBHJO, OTCYTCTBYIOT).

2. Crporast Joruyeckas CTPYKTypa TeKcTa aHHOTALWH.

3. O6s3aTe/bHOe BBeleHHE B TEKCT aHHOTALMM Oe2/HMYHBIX
KOHCTPYKIUA M OT/eJbHHIX cJoB, Hanpumep: «Cooblaercs.. .y,
«[logpo6uo omuceiBaercs...», «KpaTko paccmaTpuBaercs...»,
«Hanarawres...», «KomMmeHnTHpYIOTCA...» H JAP., ¢ TOMOUILIO
KOTOPHIX MPOUCXOAHT BBEJEHHE H ONHCAaHHE TeKCTa OpHTruHaJa.

4. HeponyieHue MOBTOPEHHH B 3arJIaBUU H TEKCTe AHHO-
TalkH.

5. TouHOCTb B nepejaye 3arjaBHsg OpPHTHHAJA, OTJCJAbHBIX
(bOopMYJIHPOBOK K ONpEAeNIeHHU.

6. Ucnoub3oBaHue o6lIENpHHEATHIX COKpaLleHil CIOB, TAKHX
KaK: wanp., 1 1. A, H T. I, U Ap.

7. EAMHCTBO TepMHHOB M 0003HAYEHMH.

Tekcr aHHOTAUMU Jo/keH OBITE MAKCHMAJBHO KPaTKHM,
or 500 po 1000 neyaTHLIX 3HAKOB.

Ocnoprble wrtaMmnel (key-patterns) anHoTaUMH Ha aHrJHHA-
CKOM U PYCCKOM f3BIKax:

1. The article (paper, book, V1. Dracrates (pabora, Knura

etc.) deals with... H T. A.) Kacaercs...

2. As the title implies the v 2. Cornacho HasBanuO, B
article describes... CTaTbe OMHCLIBAETCA...

3. 1t is specially noted... 3. OcofieHHO OTMevaeTcs..,

4. A mention should be 4. ¥YnouuHnaercs...
made...

5. It is spoken in detail... 5. [loapo6uo onucwiBaercs...

6. ...are noted. 6. ¥YnomnHaiorcs. ..

7. It is reported... 7. Coobumaeres...

8. The text gives a valu- 8. Tekcr naer ueHnyw HH-
able information on... dopMaLHIo. ..

9. Much attention is given 9. Dosbmoe sHuMaHHe yje-
to... JIAETCH. ..

10. The article is of great 10. 3ra cratha okaxer GoJsb-
help to... Y0 MOMOIb...
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11. The article is of interest ' 11. 31a cratest npencrasaser
to... HHTEpEC AJI...

12. It (the article) gives a 12. Oma (cratbs) aet neTab-

detailed analysis of... HBlE  (MozpoGHbIf) aHa«
JIH3. ..

13. It draws our atfention 13, O=Ha(craTss, pabora) npu-

to... BJIEKaeT Hallle BHHMaHHe
K...

14. The difference between 14. Caeayer  moagepkuyTh
the terms... and... should pasiuyve MeX1y TepMu-
be stressed. HaMH... H ...

15. It should be stressed 15, Caeayer  nOAUEPKHYTH,
(emphasized) that... YTO...

16. ...is proposed. 16. Ilpeanaraercs...

17. ...are examined. 17. Tlposepsiotcs  (paccMat-

pHBaloTCH). ..

18. ...are discussed. 18. O6cyxpawoted. ..

19. An option permits... 19. Brifop nmossoager...

20. The method proposed... 20. Ilpexnaraemsii  MeTOA...
etc. H T. I

ITepBLe jABa IUTAMOA B OCHOBHOM HCMOMB3YIOTCA MPH YCT-
HOM AHHOTHPOBAHHH M KPAaTKOM H3JIOXEHHU COAEDXKaHUs OpH-
THHAMA.

YTo6bl COCTABUTH aHHOTAIHIO CTAThH, HYXKHO O3HAKOMUTLCH
C ee 3aroJIOBKOM, [POCMOTPeTb NOA3ArOJIOBKH, HJIIIOCTPAILHH,
TaGJHIBI, NPOYHTATh BBEACHHE M SaK/MOYeHHE; LOCTATOYHO
OJIHOPA30BOrO MPOCMOTPA CTAaThH, T. €, MPOCMOTPOBOTO YTEHHS.
ITpu 510M calefyeT HMeTh B BHAY, YTO KOHKDPETHAs TéMa HayqHo-
TeXHHYECKOT0 TeKCTa OOBIIHO H3JATaeTcs B NePBOM HJIH OJHOM
U3 HAUAJBHLIX TPEJIOEHUH BBEJCHUA U DEXE 3AKIOUeHUS.



