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BBenenue

[Ipenaaraemoe yuebHO-MeTOOAUYECKOE ITOCOOHE IpenHa3zHa4vYeHO
[ASI CTYAEHTOB (paKyAbTeTa «ABTOMATUYECKHE CHUCTEMBI yIIPaBACHUS
TEXHOAOTHYECKUMHU IIPOILIECCAMM» U UMEET LIEABIO PA3BUTHE HABBIKOB
YTEHHWd W IIEpeBOAA CIEIIMAaABHOM HAYYHO-TEXHUYECKOM AUTEpPA-
Typbl. TEKCTHI IOCBLAIIEHBI OOIIIMM BOIIPOCaM aBTOMAaTHU3UPOBAHHOTIO
yIIpaBAEHUL IIPOU3BOACTBEHHBIMH IIPOIIECCAMHU.
Pabora cocrouT u3 24 ypoKOB, IPHUAOXKEHHUH U caoBapda. Kaxk-
ObIA ypOK BKAIOYAET [ABa TEKCTA: [OAd YCTHOI'O HU3y4YEHUA U A4
IIMCBMEHHOI'0 IlepeBoa. llpeminecTByrolIre TEKCTaM YIIPaskKHEHUA
IIOMOTAIOT CHSTh (POHETHYECKHE, AEKCHUYECKHE U TpaMMaTH4YeCKHUE
TPYAHOCTH U OIIPENEAUTH CAOBAPHBINM MUHUMYM, KOTOPBIHA CTYIEHTHI
JOOAXKHBI 3ay4uThb. l[locaeTekcToBBIE YIIPa*KHEHHUSA IIpeAHA3HAYEHBI
[OAd aKTUBHU3ALIMU AEKCHKO-TPaMMaTH4YE€CKUX 3HAaHUN CTYLEHTOB IIO
JaHHOM TeMe€ U IIOBTOPEHUS CAOBApPHOTO MUHHMyMa ypokKa. TeKCThI
JAS TTUCBMEHHOT'O II€PEeBOMA CAYKaT YTAyOAE€HHIO HABBIKOB HU3y4alo-
IIET0 YTEHUM I10 CIIEIIUAaABHOCTH.
Paznea «IIpHvAOKEHUA» COAEPIKUT:
1. KoppeKTUuBHBIN (POHETUKO-OPOIMUUIECKUN KypC HaA A€K-
CHUKE CIIEIIUAABHOCTH.
2. TabauIibl OCHOBHBIX TpaMMaTU4YECKUX TPYAHOCTEH Iepe-
BOJla TEXHUYECKUX TEKCTOB U VIIPa*KHEHHA K HUM TaKKe
Ha CIelIlMaAbHOM AEKCHKE.
Bce meromuyeckue martepuaasbl «I[IpHAOKEHUId» HCIIOAB3YIOTCH
IIpErnogaBaTEAEM II0 CBOEMY YCMOTPEHHUIO.
CaoBapp, ImpuAaraeMbId B KOHIIE ITOCOOHSI, BKAIOYAET HEeOOXo-
OUMBIE AL IIEPEBOLA CAOBA B UX KOHTEKCTYAaABHOM 3HAQYE€HUH.



Ypok 1

1. BCHIOMHHTE OCHOBHEIE IIPAaBHAA YTEHHS COTAACHBIX OYKEB B
aHraunickoMm s3bike ([Ipuaoxkenue 1, IT 1.1). [IpounTaiiTe cAeayroHe
CAOBa H OO'BSICHHTE HX YTEHHE.
supervision, manufacturing, stochastic, machine, require, ensure, beginning,
increase, essential

2. BRIDHIIHTE H3 CAOBapsi TPAaHCKPHIIIIHIO H II€PEBOJA CAEAYIOIIHX CAOB.
3anlOMHHTE HX IPOH3HOIIEHHE H 3HAYEeHHA.
supervise (v), supervision (n), recognize (v), involve (v), relieve (v), drive (v),
obtain (v), require (v), reduce (v), increase (v), grow (v), monitor (v), on-line (a)

3. [IpaBHABHO NMPOYHTAHTEe HHTEPHAIIHOHAABHBIE CAOBA H AaHTe HX
PYCCKHH 3KBHBaAeHT. [locMOTpHTE B CAOBape, BHIMHLUIHTE C
InepeBOAOM H BbIyYHTE NOAYEPKHYTHIE CAOBA.
product [‘priidkt], production [pra’d(/k[In], automation [,[/:to’mel![In],
manufacture [,maenj[’feek( o], parameter [poareem!(/ts]

4. OT maHHBIX I'AaroAOB C mMoMmoubio cyddukcos -tion (-ation, -ion,
-sion) oGpasyiiTe CylleCTBHTEABHBIE CO 3HAYEHHEM Ha3BaHHUS AEHCTBHSA
HAH ero pesyabTaTta. IlepeBeauTte HX.
supervise, operate, optimize, apply, specify, produce, inform, concentrate,
associate, decide

5. [lepeBeanTE CAEAyIOLIHE CyLeCTBHTEAbHbIE, 0Opa3oBaHHBIE C
nomoiusio cyddukrca -ing u o3HayarolUIue Ha3BaHHE AEHCTBHSA HAH €rO0
pe3yAbTar.
manufacturing, monitoring, beginning, meaning, increasing, checking,
machining, functioning

6. [IpounTaliTe H NEpeBeAHTE CAOBOCOYETAHHA.
production system, production process, control system, end product,
machine tool, research work, error signal, rule base, reagent flow requirement,
on-line human activity

7. IlepeBeanuTe CAEAYIOILIHE NMPEAAOKEHHSA, YIYHTHIBasA pa3HbIe
3Ha4YEeHHA CAOBa “since”.
1) Since the atomic structure became known, many chemical processes were
explained.
2) The need for automatic supervision has been recognized since the very
beginning of industrial manufacture.
3) Since many factors can lead to many undesirable (HeskeaaTeabHbIH) effects,
complete automatic monitoring is possible in exceptional (McKAIOUNTEABHBIH)
cases.
4) Since the beginning of the 1940s, the computing technique has started to
develop successfully.



8. IIpoynTaliTe H NEpeBeAHTE NPEAAOKEHHSI, YIHTHIBasgd pa3HbIe
3Ha4YEeHHS cAoBa “only”.
1) It was the only way to solve this problem.
2) In automatic supervision a monitoring system is only a part of an automatic
supervision system.
3) The need for full automation of production is a very important impetus
(numyasc) for the research work, but not the only one.
4) Only a fully automated supervisory system enables (mo3BoasTs) the
manufacturing equipment to operate without human help.

9. IlepeBeaAuTE NPEAAOKEHHS, OOpalas BHHMaHHE Ha QyHKIHH
raaroaa “to have” (IlpuaoxkeHnue 2, Taba. II 2.2).
1) The checking is done actively and this generally has a harmful effect on the
process.
2) The machine tool with a driving system has relieved people from the physical
effort.
3) The operators have always to supervise the state of machine tools and the
performance of manufacturing process.
4) There are a great number of methods for the testing and observation, so the
choice has to be made carefully.
5) Although the mental activity of the personnel has been reduced by the
automatic control, it is always necessary to have some operators to monitor
disturbances.

10. IlepeBeAuTE NpPEAAOKEHHSI, YYHTHIBAasI OCOOEHHOCTH II€epeBoAa
npuyacTui (IIpusoxenue 2, Tada. II 2.6).
1) A robot is a reprogrammable multifunctional manipulator designed to move
different tools or specialized devices through variable programmed motions.
2) Positions and velocities are the usual state variables defining the state of a
mechanical system.
3) The introduction of a reset action in the control system is achieved by
parallel controllers using control laws based on triples instead of pairs of data.
4) The increase of the use of robots will have a favourable influence on working
conditions, relieving the humans of heavy and/or repetitious tasks.
5) During normal operation, the controller will execute the point-to-point
program, continuously monitoring the new values of the variables of motion of
the end-effector.
6) The informal electronic net of a robot system has both analog and digital
circuitry working in conjunction with sensory units, motor control and the
main controller.

11. IlpoynTaliTe H MEpEeBEeAHTE TEKCT.
Role of automatic supervision in manufacturing

Automatic supervision in manufacturing is a relatively new term, but the
need for such supervision has been recognized since the very beginning of
industrial manufacture. Supervision of production involves the study of all
stochastic events (that is disturbances) which might influence the production
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process and its end product. The operators have always to supervise such
things as the state of machine tools, the performance of manufacturing
processes etc. Their aim is to ensure that the end products were obtained as
quickly and cheaply as possible.

However, with the increasing of automation of production processes,
more and more supervisory tasks require automatic monitoring. Complete
automation of a production system requires a complete automatic supervisory
system that monitors all the vital parameters, which vary during the operation.

The machine tool with a driving system has relieved people from the
physical effort, but not from the mental activity and stress, connected with the
manual control of a manufacturing process. Although the mental activity has
been reduced by development in automatic control, even with an automatic
control system, which covers the whole manufacturing cycle, it is necessary to
have some personnel to monitor disturbances. Only a fully automatic
supervisory system would enable the manufacturing equipment to operate
without on-line human activity.

The need for full automation of production is a very important impetus
for the research work into the development and application of automatic
supervision in manufacturing systems, but not the only one. With the growing
complexity of manufacturing equipment as well as increasing parameters of
production processes people might not be able to react as quickly as it is
necessary. In many cases automatic supervisory systems are essential.

12. OTBeThTE Ha BONPOCHI.
1) What is the aim of the supervision of manufacturing production?
2) What parameters have to be supervised during the manufacturing process?
3) Is it possible to monitor all the parameters of the manufacturing cycle by
means of an automatic control system?
4) What kind of automatic control would ensure the operation of the equipment
without on-line human activity?

13. 3anoAHHTe NPONYCKH HYZKHBIM IIO CMBICAY NIpeaaorom: in, into - B;
by + cylll. - TBOPHTEABHBIH Nagex (KkemM? 4eM?), c momounsio; of + cyur.
- POAHTEABHBIH NMazex (Koro? 4yero?); to + cyluu. — ZaTeAbHBIH Mamex
(komy? yemy?), K; through - gyepe3s; from - or.

1) Adaptability can be built ...... the system ...... the adaptive functions ...... the
control system.

2)...... the case of disturbances leading ...... break-down (aBapmusa) the main
supervisory function is to prevent failure (moBpexxaeHme).

3) Break-downs are causes ...... the class of disturbances that does not permit
further operation ...... the system.

4) The machine tool has relieved people ...... physical effort but not ...... mental
activity.

14. SanmoAHHTE NPONYCKH HYyXKHOH raaroabHoil ¢opmoi (was reduced,
involves, requires, are obtained, is recognized).
1) Supervision of production ............ the study of all the disturbances.
2) Complete automation of a production system ............ a complete automatic
supervisory system.
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4) The necessity of automation of production processes ............ more and
more.
5) The manufacturing equipment ............ by the automatic system.

15. IlepeBeanTE TEKCT MHCHBMEHHO CO CAOBapeM.

The traditional methodologies used in the analysis of the organizations
consider them as highly structured closed systems. Nevertheless, it is now
important, due to the complexity of the existing relationships, to consider the
organization as being made by an external environment and an internal system
of interdependent relationships. In this way an organization is considered as a
formal system influenced by the internal social structure and subjected to the
pressure of the external institutional environment.

Ypok 2

1. BCHIOMHHTE OCHOBHEIE IIPAaBHAA YTEHHS F'AACHBIX OYKB B
aHranickoMm si3pike. ([Ipuaoxkenue 1, I1 1.2). IIpouynraiiTe cAeAyIOLIHE
CAOBa H OO'BSICHHTE HX YTEHHE.

related, produce, production, requirement, optimization, disturbance

2. BeImHIIHTE H3 CAOBapAa CAE€AYIOLIHE CAOBA C TPAHCKPHIIHEH H
nepeBoaoM. 3alIOMHHTE HX IIPOH3HOLIEHHE H 3HaYE€HHE.
apply (v), batch (n), consider (v), demand (n), dimension (n), designate(v), level
(n), mean (v), meaning (n), quality (n), property (n), tolerance (n)

3. [IpaBHABHO IIPOYHTAHTE HHTEPHAIIHOHAABHBIE CAOBAa H JaHTE HX
PYCCKHH 3KBHBaAeHT. [locMOTpHTE B CAOBape, BHIMHLUIHTE C
ImepeBOAOM H BbIyYHTE NOAYEPKHYTHIE CAOBA.
result [r[1’z[]1t], associate [o’sol][1[]at], accuracy [‘eekjlIrosl]], diameter
[dall’eem[ts], calculate [keelkjlIlelt], efficiency [[’f[1[Jons[]], uniformity
[Ljunf:mt]

4. OT DJaHHBIX FAATOAOB C moMomksio cyddurca -ment obpasyire
CylLIeCTBHTEABHBIE CO 3HAYEeHHEM Ha3BaHHS AE€HCTBHSI HAH €ro
pe3yabpTaTa. IlepeBenure HX.

require, measure, equip, develop, improve

5. IlepeBeauTE CAeAyIOIIHE CYLIECTBHTEABHEIE, OOpa3oBaHHEIE C
nomoIiusio cyddukrca -ance (-ence) H o3HaYarOlIHe Ha3BaHHE AEeHCTBHA
HAH €ro pe3yAbTaTa.

disturbance, tolerance, conformance, performance, resistance

6. [IpounTaliTe H NEpeBeAHTE CAOBOCOYETAHHA.
tolerance range, quality level, signal level, error signature, safety point of view,
break-down point of view, cost of production point of view, two-value quality
index, multi-value quality index
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7. IlepeBeauTEe NMPEAAOKEHHSI, YIHTHIBasi 3HaUY€HHE CAOKHBIX HapedYHH
(both... and... - u... H...; either... or... - HAH... HAH...; as well as - Tak ke,
Kak; as long as — moka; as soon as — Kak TOABKO).
1) Automatic error recovery is today possible to do both with simple and
complex errors.
2) As long as known errors occur the system performs well.
3) Supervision system corrects the errors on-line with either manual or
automatic operations.
4) Both with testing and observing, the results need to be compared.
5) The monitoring and the diagnosis can be done either manually or completely
automatically.
0) The level of supervision is related to quality of products as well as quality of
the production processes.
7) As soon as the monitoring system has detected a functional disturbance, it
is the task of diagnosis system to determine its location, type and cause.

8. IlepeBenuTE NpPEAAOKEHHSI, OOpallags BHHMaHHe Ha CPABHHTEABHYIO
KOHCTpYKuHuI0 “the... the...” - «yuem... TEM...".
1) The more heat a gas contains, the faster the molecules move. The faster they
move, the more frequent and powerful are their collisions.
2) The longer and thinner a piece of wire, the greater will be its resistance.
3) The bigger the value of quality index, the higher the quality level.

9. [lepeBeaAHuTEe NMPEAAOKEHHSI, YIHTHIBasI pa3dHble (PYHKIIHH rAaroaa
"to be" (IIpuaoxeHue 2, Taba. IT 2.1).
1) Diagnosis knowledge is a part of the automatic system.
2) During the production phase, permanent automatic monitoring and
diagnosis are required.
3) The aim of automatic supervision is to ensure that the end product was
obtained as quickly as possible.
4) During the phases of the operation, the diagnosis routines are not to be
component of the system.
5) There are many kinds of disturbances.

10. IlepeBeAuTE NpPEAAOKEHHSI, YYHTHIBAasI OCOOEHHOCTH IIepeBoAa
npu4yactui (IIpusoxenue 2, Tabda. II 2.6).
1) This type of control can be viewed as an intermediate class between
discontinuous and linear control systems resulting in a compromise between
advantages and drawbacks of both.
2) Self-organizing controllers are a possible solution to this problem.
3) Static measurements can only be performed using amplifiers having
extremely high impedance (rmoaHOE corrpoTuBA€HME).
4) Some experimental devices utilizing lasers for dimensional measurements
have been tested recently.
5) Abnormalities in end-effect movements are first detected by the controller
when the event trace observed does not confirm with the expected trace values.
0) An expert system, when asked, must have a short response time.
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11. IlepeBeAuTE NPEAAOKEHHSI, YYHTHIBAasI OCOOEHHOCTH II€epeBoAa
HEe3aBHCHMOTIO IIPHYACTHOro obopora (IIpuaoxkenue 2, Tabda. I 2.7).
1) Other things being equal, the efficiency is less in irreversible cyclic processes.
2) As the wavelength of such waves decreases they become more penetrating,
gamma-rays being able to travel through as much as one foot of iron.
3) There being no atmosphere, the lunar surface is exposed to direct sunlight.
4) The main advantage of pieso-electric transducers is their sensitivity at high
temperatures, the pieso-effect being lost at excessively high temperatures.

12. IIpouynTaliiTe H MEpEeBEeAHTE TEKCT.
Quality of product and quality of production

The level of supervision is strongly related to quality in manufacturing -
both quality of product and quality of production processes.

In industry, demands for a high level of quality must be translated into
specific requirements based on features that can be measured. The results of
the measurements of physical quantities are used to calculate a measure of
quality which is called “quality index” and designated by q. The bigger the
value of quality index, the higher the quality level.

In manufacturing departments the quality of a product is still frequently
reduced to conformance of the properties of the end product to technical
specifications. In specific cases of dimensional accuracy this means that all
dimensions of the workpiece after machining should be kept within prescribed
tolerance ranges. This then leads to the simplest binary assessment of
workpiece quality, as “good” or “bad”. The quality index q may have one of two
values: g=1 (“good”) when the diameter is inside the permitted range; q=0
(“pbad”) when the diameter is outside. The modern trend, set first by Japanese
industry, is to increase the uniformity of workpieces in a batch and to narrow
the dimensional tolerances required.

When considering the quality level of manufacturing processes two aspects
may be distinguished: 1) quality assessment from the safety or break-down point
of view; 2) quality assessment from the efficiency or cost-of-production point of
view. In the first case, quality level is associated with a two-value quality index
(“good”, “bad”), in the second, with a multi-value quality index.

13. OTBeThTE Ha BONPOCHI.
1) What is the level of supervision related to?
2) How is expressed the level of quality in industry?
3) What is the quality of product reduced to?
4) What is the modern trend in the assessment of quality index?
5) How many quality levels do you distinguish?

14. 3anoAHHTe NPONYCKH HYXKHBIM IIO CMBICAY npeaaorom: for — naa, k;
to - kx; after - mocae; from - or.
1) You may distinguish the quality assessment of manufacturing process ... the
safety or break-down point of view.
2) All the dimensions of the workpiece ... machining should be kept within
prescribed tolerance ranges.
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3) The quality of product is reduced ... conformance of the properties of the end
product ... technical specifications.

4) ... this purpose you may use the results of measurements of physical
quantities.

15. 3anoAHHTe IPONMYCKH HYXKHOH raaroAbHoH ¢opmoi (is applied; is
designated; means; is considered).

1) The quality index ............ by “q”.

2) The quality level ............ from different points of view.

3) This ............ that all the dimensions of the workpiece should be within
tolerance range.

4) The term “quality index” ............ not only to process, but also to products

and manufacturing equipment.
16. IlepeBeanTE TEKCT MHCEMEHHO CO CAOBapeM.
Disturbance

Disturbance means anything which was not planned and influences the
quality index of the system of the manufacturing process. Disturbances do not
necessarily have an adverse influence on the quality index. Sometimes
disturbances make it possible to obtain better results than planned, e.g. a
smaller than planned diameters of the shaft before turning allows an increase
of feed and thus an increase in the output of machining.

Adaptive control of manufacturing processes is the control of a
manufacturing process, which attempts, in spite of disturbances, either to keep
the chosen features of the process (or features of the product) in the prescribed
range or to obtain the highest quality index possible in the existing situation.

Ypok 3

1. BcmoMHHTE OCHOBHBIE NPaBHAA YT€HHA COYE€TAaHHH IAaCHBIX
(Ilpuaoxkenue 1, IT 1.3). [IpounTaiiTe cCAeAyIOLIHE CAOBA H OO'BSICHHTE
HX YTEeHHE.

feature, obtain, measure, tool

2. BRIDHIIHTE H3 CAOBapsi TPAaHCKPHIIIIHIO H II€PEBOJA CAEAYIOIIHX CAOB.
3anoOMHHTE HX NMPOH3HOLIEHHE H 3HAYEHHSA.
achieve (v), eliminate (v), enable (v), enter (v), expansion (n), feature (n),
influence (n, v), lower (v), means (n), by means of, need (v), treat (v)

3. [IpaBHABHO IIPOYHTAHTE HHTEPHAIIHOHAABHBIE CAOBA H JaHTE HX
PYCCKHH 3KBHBaAeHT. [locMOTpHTE B CAOBape, BHIMHUIHTE C
NnepeBOAOM H BBIyYHTE NOAYEPKHYTHIE CAOBA.
adaptation [,sedeep’tel/[In], design [d[1’zalIn], demonstrate [‘demonstre(t],
functioning [fIgklJenlly], diversified [dall'vl]:s[Ifalld]|, deformation
[‘di:fl):’'mell[In]
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4. [IpounTaliTe H NEPEBEAHTE CACAYIOIIHE Maphl CAOB.
feature — future; for — from; with — which;
since — science; change — charge; some — same

5. OT maHHBIX MPHAAraTeABHBIX C MoMoubIo cypdukca -ity (-ty)
obOpa3syiliTe CylIeCTBHTEABHBIE CO 3HAYEHHEM Ha3BaHHSI KadyeCTBa.
IlepeBeauTe HX.
adaptable, sensitive (4yBcTBUTEABHBIH), Uniform, electric, similar (mogo0OHBIH),
dense, rapid (6vIicTpbIii), productive, possible, functional

6. IlepeBeauTE CACAYIOLIHE CAOBA, YYHTBIBAsI OTPHIIATEABHOE
3Ha4YeHHe npedHukcoB un-, im-, in-, de-, dis-.
unplanned, improper (proper — mpuroauslii), deformation, inefficient,
unacceptable (acceptable — mpuemaemsbrii), unrealistic, dissimilar

7. llepeBeauTe CAEAyIOIIHE IIPHAATATEABHBIE, OOpallass BHHMaHHE Ha
ux cydbdukcsr: -al, -ry, -ive, -ic, -ous, -ent, -ar.
natural, different, supervisory, adaptive, unusual, serious, characteristic,
environmental, particular, diagnostic

8. IIpoynTaliTe H NEpeBeAHTE CAOBOCOYETAHHS.
energy input, information input, control system, execution time, tolerance
margin, automatic error recovery, error type system, positioning device, time
critical situation, sensing technique

9. IlepeBeAHTE NMPEAAOKEHHSI, yYHTBIBasg 3HAYEHHSI CAOBa
"mean/means".
1) Automatic monitoring can check (mpoBepsars) the functionality of a module
by means of specified tests.
2) The module to be checked is connected (coenuuaty) to a testing function
which means that the checking is done actively.
3) The term “diagnosis” is of Greek origin and means the detection and
determination (omrpemeaenue) of an illness.
4) Rescheduling (mepennaarupoBka) cannot be considered as a means of error
recovery (MCIIpaBA€HUE).
5) Symptom in automatic manufacturing means a characteristic change of the
manufacturing process.

10. [IepeBeanTE NPEAAOKEHHSI, YIYHTBIBasd 3HAaYEHHSA CAOBa "result".
1) Friction (Tpenue) results in a loss of velocity when water flows through pipes.
2) Not all water that falls as rain or that results from the melting (TasTs) ice
and snow runs off.
3) The flow of electrons in one direction results in an electric current.
4) An uncontrollable condition may result if no effective reactions are
programmed.
5) The disturbances may be the result of an environmental influence, such as
sunlight.
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11. [lepeBeauTE NPEOAOKEHHSI, yIYHTHIBasA 3HAYEHHA MECTOHMEHHA “it”
(IlpuaoxkeHnue 2, Taba. IT 2.16).
1) When a circuit is switched on, current will flow through it. When it is
switched off, it becomes an open circuit and the flow of current is stopped.
2) When the current flows through a conductor, it may heat the conductor. The
temperature of the conductor rises. A practical use of it is in electric heaters.
3) Adaptability may be a natural feature of the manufacturing system, or it can
be built into it.
4) It is necessary to enter these data into the memory.

12. TlepeBeAuTE NPEAAOKEHHSI, YYHTHIBAasI OCOOEHHOCTH II€epeBoAa
HE3aBHCHMOTIO IIPHYACTHOro obopora (IIpuaoxkenue 2, Tabda. I 2.7).
1) Personal computers being used for many purposes, scientists go on
improving their characteristics.
2) Microprocessors being programmable logic devices, they can be adopted to
serve a variety of job functions.
3) Robotic manipulators being relatively complex mechanical systems, their
dynamics and control must be carefully studied.
4) It is necessary to study fuzzy control, this type of control appearing as a
natural extension of multilevel discontinuous control.
5) The control schemes consist of two control loops, one of them including a
basic position + velocity controller and the other one a model of the system.
0) The expert system conducts the diagnosis experiments in steps, each step
refining the diagnosis information obtained in the previous step.

13. IlepeBeAuTE NpPEAAOKEHHSI, YYHTHIBAasI OCOOEHHOCTH IIepeBoAa
repynausa (Ilpusoxenue 2, Taba. IT 2.8).
1) Carrying out experiments is necessary for every scientist.
2) The two basic tasks of the control system are: following the desired trajectory
on the one hand and reducing the effect of disturbances on the other hand.
3) These robot axes give the manipulator more flexibility in adapting its own
configuration to a particular task.
4) In designing a well-developed supervision system, the desire to measure
certain parameters is greater than the ability to do so.
5) The environmental sensitivity of those transducers sometimes diminishes
the possibility of using them in machine tools.

14. IIpouynTaliiTe H NEpeBeAHTE TEKCT.
Disturbances, adaptation and supervision

Any unplanned influence on the quality index should be treated as a
disturbance. There are many kinds of disturbances. Some arise inside a
manufacturing system (wear of tool, improper operation of a motor etc.). Others
enter a manufacturing system by different material ways (energy input or
information input). They may even be the result of an environmental influence,
such as sunlight.
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The influence of certain types of disturbances may be reduced or even
eliminated by an appropriate design of the manufacturing system. This is
achieved either by lowering its sensitivity to the particular types of
disturbances or by building adaptability into the manufacturing system. Use of
materials with a low coefficient of thermal expansion for machine tool elements
demonstrates a good example where sensitivity to thermal deformations is
lowered.

Another way of reducing disturbances is to use an adaptable
manufacturing system. Adaptability is the characteristic feature of a
manufacturing system that enables it to reduce the influence of disturbances
on the quality index by means of changes in the functioning of the system.
Adaptability may be a natural feature of the manufacturing system. Or it can
be built into it through the adaptive functions of the control system.

Because of different characteristics of various types of possible
disturbances and their diversified influences on manufacturing processes,
there is a need for many different supervisory functions and systems.

15. OTBeThTE Ha BONIPOCHI.
1) What is a disturbance?
2) What kinds of disturbances are there?
3) How is it possible to reduce or eliminate a disturbance?
4) What is adaptability?
5) Why is it necessary to have many different supervisory systems?

16. 3anmoAHHTE NMPONYCKH HYXKHOH raaroaAbHol dopmoi (is lowered,
enter, enables, eliminates).

1) These disturbances ......... a manufacturing system by different material
ways.

2) An appropriate design of the manufacturing system ......... the influence of
certain disturbances.

3) Adaptability ............ a manufacturing system to reduce the influence of
disturbances.

4) Sensitivity to thermal deformation ............ by the use of certain materials.

17. IlepeBeanTE TEKCT MHCHBMEHHO CO CAOBapeM.

Both processing and system conditions must be monitored to ensure
optimum performance. There are three major strategies at present used for
implementing process monitoring and control with the help of time-critical and
non-time-critical situation sensing techniques. These are:

1) Open-loop monitoring systems that measure some condition of the machine
tool or process and then display or activate an alarm to prompt human
intervention;

2) Open-loop diagnostic systems that attempt to determine a functional or
casual relationship between a machine failure and its cause;

3) Closed-loop adaptive control systems that automatically adapt machining
conditions to changes in the process environment according to pre-
determined strategies.
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Ypoxk 4

1. BcmoMHHTE OCHOBHBIE NIPaBHAA YAAPEHHSI B aHTAHHCKOM fI3BbIKE
(Ilpuaoxkenue 1, IT 1.4). [IpouynTaiiTe cCAeAyIOLIHE CAOBA H OO'BSICHHTE
yAapeHHe B HHX.
to permit, disturbances, supervise, supervising, manufacturing, control,
controller, the 'reject, to re'ject

2. BRIDHIIHTE H3 CAOBaps TPAaHCKPHIIIIHIO H II€PEBOJA CAEAYIOIIHX CAOB.
3anmoOMHHTE HX IIPOH3HOLIEHHE H 3HAYEHHA.
include (v), lead (v), consequence (n), prevent (v), break-down (n), failure (n),
loss (n), recovery (n), belong (v), perform (v), performance (n)

3. [IpaBHABHO IIPOYHTAHTE HHTEPHAIIHOHAABHBIE CAOBA H JaHTE HX
pPycckuii 3kBHBaAeHT. [locMoTpHTe B cAOBape, BBITHUIHTE C
NnepeBOAOM H BBIyYHTE NMOAYEPKHYTHIE CAOBA.
classify [klees[fall], exploit [[/ks’pllI[]t], procedure [pro’si:[l9], human
[‘hjuimon], criteria [krall’t[Jor(ll9], inefficient [,[In[’f[][Jont], integrate
[‘OntCgrelt]

4. I[lepeBeauTe CACAYIOLIHE NMIPHAATATEABHBIE, YYHTHIBasI 3HA4YE€HHE

cybduxcos -ful (Haanune), -less (0TCyTCTBHE, HEZAOCTATOYHOCTH).
helpful, useful, useless, powerful, powerless, colourless, successful, harmful,
faultless

5. IlepeBeauTe MpHAAraTeAbHbIE, YYHTHIBasi 3HadeHHe cyddukcor
-able, -ible, -uble (cIIOCOOHBIH, MOABEPIKEHHBIH, TOALAIOLIHHCSI).
valuable, understandable, unbelievable, reliable, unacceptable, adaptable,

controllable, unavoidable, unsuitable, practicable, dependable

6. [IpounTaiiTe pAAbI OAHOKOPEHHBIX CAOB. [lepeBeanTe HX, HCXOOA H3
3HaYE€HHH CAOBOOOpPa30BaTEABHBIX SAEMEHTOB.

class (n), classify (v), classification (n)

supervise (v), supervisory (a), supervision (n)

'monitor (v), 'monitoring (n)

possible (a), impossible (a), possibility (n), impossibility (n)

manufacture (v), manufacturing (n)

product (n), production (n), productivity (n)

efficient (a), inefficient (a), efficiency (n)

accept (v), acceptable (a), unacceptable (a)

7. IIpoynTaliiTe H NEpeBeAHTE CAOBOCOYETaHHS.
recovery procedure, monitoring component, machine system, current supply,
failure rates, surface roughness measurement, signature analysis, positioning
accuracy, error recovery routine, industrial assembly environment
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8. IlepeBenAHuTE NMpPEAAOKEHHS, YYHTHIBAasA pa3Hble 3HAYEHHS CAOBa
“case”.
1) In many cases a symptom is signaling that “something is wrong”, because
conditions are different from normal.
2) The monitoring system measures the chosen features of the machining
process and sends the signals in cases of malfunction.
3) In cases of disturbances leading to break-downs the main supervisory
function is to prevent failure.
4) Automatic supervisory systems may differ from the elementary system. In
one extreme case it may be a very simple hardware system. In another extreme
case, it may be pure software.
5) There are many cases for packing the equipment.

9. [lepeBeaAuTE NMPEAAOKEHHSI, YIHTHIBasA 3HAYECHHSA NMOAYEPKHY THIX
CAOBOCOYETaHHH. BEINHIIHNTE H 3alIOMHHTE HX 3HAa4YE€HHSI.
1) An appropriate (coorBercTBytommii) command signal is formed according to
the control strategy.
2) The device gathers (co6pars) information in order to ensure the required
value of the quality index.
3) The comparison (cpaBHeHue) has different criteria according to the task and
diagnosis strategy.
4) In addition to monitoring, automatic supervision must have the capability to
carry out (BBIITIOAHSATH) a control action.
5) It is necessary to relate the faults (ommbku) according to the monitoring and
diagnosis functions.
0) In order to increase output as well as to protect systems and operators, the
monitoring and diagnosis functions of manufacturing are integrated into
control system.
7) The control action influences the production process according to a chosen
supervising strategy.

10. ITepeBeaHnTE NPENAOKEHHSI, YYHTBIBasA pa3HbIe 3HAYEHHSI CAOBA
“one” (IIpuaoxkeHHe 2, TabAa. IT 2.14).
1) One must record this new error signal.
2) When classifying an error, one usually utilized a rule base.
3) Adaptive control is a term that has been used for many years in control
theory, but with a meaning not identical to the one it has in automatic
supervisory system.
4) There are many ways of classifying disturbances. From the point of view of
supervisory functions, the most important one is based on the consequence of
disturbances.

11. IlepeBeAuTE NpPEAAOKEHHSI, YYHTHIBAasI OCOOEHHOCTH II€epeBoAa
repynausa (Ilpusoxenue 2, Taba. IT 2.8).
1) Measuring resistance is necessary in many experiments.
2) One cannot keep dividing matter without reaching the stage when further
subdivision is impossible.
3) In actual machining, no standardized method of performing surface
roughness (HepoBHOCTE) measurements has been established.

-15 -



4) By measuring the potential, a measurement of the applied force can be
made.

5) Because of the severe conditions in the cutting zone, there is no way of
inspecting the tool wear optically during cutting.

0) Such a system is cheap to install when manufacturing the machine-tool and
still cheap to fit into an already existing machine on the shopfloor (coopounas
[IAOIIAIKA).

12. IIpouynTaliiTe H NEpEBEeAHTE TEKCT.
Classification of disturbances and supervisory functions

There are many possible ways of classifying disturbances in manufacturing.
From the point of view of supervisory functions the most important one is based
on the consequences of the disturbances.

Disturbances may lead to break-down “production” of rejects or non-
optimal production. Break-downs are caused by the class of disturbance that
does not permit further operation of the manufacturing system. Another class
includes disturbances that lead to the production of rejects — the manufacturing
system may still work but its operation is inefficient because the results are
unacceptable. Disturbances belonging to the third class lead to the least serious
consequences: products are acceptable but production is suboptimal which
means that all possibilities of improvement have not been exploited.

Different supervisory functions are needed in manufacturing. In the case of
disturbances leading to break-downs, the main supervisory function is to prevent
failure. However, if it is not possible, the supervisory system should attempt to
reduce losses, probably by switching off the machine tool as quickly as possible,
and then to perform a recovery procedure which brings manufacturing back to
the successful state.

In cases of disturbances that lead to manufacturing products which cannot
be accepted, the supervisory function is to prevent production of rejects. However,
if it can only make corrections, it must change the manufacturing process in such
a way that the parameters of the products are within the required tolerances. In
case of successful production, the role of supervision is to optimize, that is to
make success even greater by increasing the quality index.

Supervisory functions may be performed by humans, built into automatic
control system of the working cycle or need a special supervisory system.

13. OTBeTHTE Ha BOIPOCHI.
1) What are the three types of the consequences of the disturbances?
2) What is the main supervisory function in manufacturing?
3) What are the supervisory functions in manufacturing if the failure cannot be
prevented?
4) What is the supervisory function if the disturbances lead to manufacturing
unacceptable products?
5) What is the role of supervision in the cases of successful production?

14. 3anoAHHTe IIPONYCKH HYXKHOH rAaroAbHoH ¢opmoi (prevents,
performs, belong, lead, includes).
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1) This class............ disturbances which............ to the production of rejects.

2) Disturbances which............ to this class............ to the least serious
consequences.

3) The supervisory system............ failures.

4) The supervision............ the production process.

15. IlepeBeanTE TEKCT MHCHBMEHHO CO CAOBapeM.

Monitoring is on-line diagnosing of a system or of a process with the aim
of recognizing malfunctioning or non-optimal functioning.

Supervision is control dealing with disturbances, in order to safeguard
against a catastrophic failure, assure correct operation or achieve the best
results of the supervised process.

Diagnose determines the situation from the point of view of the correct
operation of the system (the machine) or the highest quality index of the
process on the basis of observation of symptoms. Diagnosis may concern the
present situation, the future situation or the cause of the breakdowns (or
failures in operation which causes a stoppage of the process) which has already
occurred.

Ypok 5

1. BeIDHUIHTE H3 CAOBapsl TPAHCKPHIIIHIO H IIEPEBOJ CACAYIOIIHX CAOB.
3anmoOMHHTE HX NPOH3HOILIEHHE H 3HAYEeHHS.
ensure (v), send (v), carry out (v), establish (v), occur (v), determine (v), evaluate
(v), record (n), (v), choose (v), chosen (a), gather (v), multifunction (n)

2. [IpaBHABHO NMPOYHTAHTEe HHTEPHAIITHOHAABHBIE CAOBA H AaHTe HX
pycckuii 3kBHBaAeHT. [locMoTpHTe B cAOBape, BBITHUIHTE C
NnepeBOAOM H BBIyYHTE NOAYEPKHYTHIE CAOBA.
maximize [‘meeks[imallz], diagnose (v) [‘dallognallz|, diagnosis [,dallog’nalis(is],
diagnostic [,dalleg’nalIstlk], symptom [‘s[imptom]|, scheme [ski:m]|, discrete
[ds’kri:t], reagent [r[1’e[][Jont], confusion [kon’fju:[In], hypersensitive
[‘hallpa’sens(itl1v], ultrasonic [‘[/1tra’s[Inl1k].

3. C nomomsro cyddukrca -er (-or) oT ZaHHBIX TAAOAOB obpasyiiTe
CylLIeCTBHTEABHBIE CO 3HAaYeHHEM AesaTead. [lepeBeanTe HX.
operate, sense, actuate, control, manipulate, record, transduce

4. C nomomsio cyddukrca -ly or mJaHHBIX IpHAAraTeABHBIX 00pasyiTe
HapeuHs. IlepeBeaure HX.
simple, experimental, general, common, similar, rapid, relative, quick, cheap,
full, probable, manual

5. IlepeBenuTe caoBa, oOpaszoBaHHBIE NpedHKCAMH, 03HAYAIOLUIHMH
H30BITOYHOCTH, YPE3IMEPHOCTD.
overload, superheated, hypersensitive, ultrasonic, extraordinary, multilateral,
polynomial
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6. IlepeBeauTe cAOBa, OOpa3oBaHHbIE NpedHKCAMH, 03HAYAIOUIHMH
HeAOCTaTOYHOCTD.
underestimate, subroutine, suboptimal

7. IlpounTaliiTe pAABI OAHOKOPEHHBIX CAOB. [IlepeBeanTe HX, HCXOAA H3
3HaYe€HHH CAOBOOOpPAa30BaTEABHBIX SAEMEHTOB.

observe (v), observation (n), observer (n)

perform (v), performance (n)

equip (v), equipment (n)

machine (n), machining (n)

capable (a), capability (n)

signify (v), significant (a), significantly (adv)

determine (v), determination (n), determinative (a)

8. IIpoynTaliTEe H NEpeBeAHTE CAOBOCOYETAHHS.
production equipment, control action, constraint comparison, operation scale,
classification scheme, accuracy requirement, on-line diagnosis, time-length
observation, machine tool operator, non-automatic cause detection,
unit package level, finite element analysis

9. IlepeBeaHTE NPEAAOKEHHSI, YYHTBIBasg pa3Hble 3HAYEHHSI CAOBA
"cause".
1) Disturbances are caused by internal errors and external errors.
2) The detailed cause of a failure is frequently established later by a more
complicated diagnosis process.
3) The diagnosis system detects the causes of the functional disturbance by
means of some information.
4) For non-automatic cause detection, specialists are needed to carry out a
manual diagnosis.
5) The terms “monitoring” and “diagnosing” are frequently used in automatic
supervision, sometimes interchangeably, and may cause confusion.

10. IlepeBeauTE NMpPEAAOKEHHSI, OOpalags BHHMaHHE Ha Pa3AHYHBIE
byuruuu uapuauTHBa ([IpHAOKEHHE 2, TabA. IT 2.9).
1) The driving forces must be applied to the mechanical system to force the
actual (cymiecTByrommii) positions to track (uaru mmo) the desired ones.
2) A set of diagnostic test sequences are designed to check distinguishable
segment in each path for correct operation.
3) To localize the faulty unit, the system will use test sequences and will
identify the fault to a unit package level.
4) In an automatic supervision system, tool wear is an important parameter to
monitor.
5) It is necessary to use modern calculating tools, i.e. finite element analysis to
find the optimal placement of the transducer.
6) To compare the flow of electricity along a conductor with that of a liquid
(skmnkocTh) in a pipe has become familiar.

11. IlpoynTaliTe H NEpeBeAHTE TEKCT.
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Monitoring, diagnosing, supervising

The terms “monitoring” and “diagnosing” are frequently used in
automatic supervision, sometimes interchangeably, and hence may cause
confusion. Monitoring may be considered as a special kind of diagnosing, but
the terms are not synonymous.

In everyday “to monitor” means “to observe and record the activity or
performance of an engine or other device”. Monitoring, in the context of
automatic supervision in manufacturing is “inspecting the chosen features of
the process, the product or the production equipment with the aim of gathering
information in order to ensure the required value of the quality index or
maximize the value of the quality index”.

Machine tool operators can themselves monitor the manufacturing
process using their sensing organs and knowledge based on experience. They
may be helped by a monitoring system that measures the chosen features of
the machining process and/or production equipment and sends the signals in
cases of malfunction.

In automatic supervision, a monitoring system is only a part of an
automatic supervision system. In addition to monitoring, automatic
supervision must have the capability to carry out a control action which
influences the production process according to a chosen supervising strategy.

Diagnosing has a broader meaning than monitoring. Monitoring is a kind
of on-line diagnosing with the capability of quick determination of what has
happened — of what is the result of the disturbances. The detailed cause of a
failure is frequently established later by a more complicated diagnostic process.

Symptom in automatic manufacturing means a characteristic change in
the manufacturing process or equipment that indicates a failure, probability of
failure or non-optimal condition of the process. Symptom is recognized by the
monitoring system and signaled by its output. In many cases a symptom is just
signaling that “something is wrong” because conditions are significantly
different from normal. This change of conditions may be characteristic of a
whole class of failure. Further diagnosing is needed to determine which specific
kind of failure has occurred.

Identification of a failure can be made more accurately on the basis of a
set of symptoms. A set of symptoms characteristic for the particular failure is
called a syndrome. The measurement and evaluations of several features of the
monitored system make possible a more specific determination of the failure.

12. OTBeTHTE HA BOIPOCHI.
1) What is the aim of monitoring?
2) How does a monitoring system help the operator?
3) What is the additional function of the automatic supervision system in
comparison with the monitoring system?
4) What is the aim of diagnosing?
5) What is a symptom?
6) What system recognizes the symptoms?
7) What is a syndrome?
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13. 3anmoAHHTE NPONMYCKH HYyXHOH raaroaAbHoH ¢opmoi (is established,
are chosen, determines, has occurred, are determined, sends, is
gathered, are recorded, is ensured).

1) The value of the quality index............ by gathering information.
2) Some features of the process............ by monitoring.

3) The information about the process............ by monitoring.

4) The monitoring system............ the signal in cases of malfunction.
5) The result of the disturbances............ by monitoring.

6) The diagnosis............ which specific kind of failures............

7) Some features of the process............ for inspecting.

8) The detailed cause of a failure............ later by diagnosis.

14. IlepeBeanTEe TEKCT MHCEMEHHO CO CAOBapeM.

From the general point of view, measurement made for monitoring
purposes can be classified on the basis of the timing of the measurement.
Firstly, measurement may be continuous or interruptive. The discrete
character of manufacturing production requires interruptive measurements
and a classification which accords to timing relationships of the machining
cycle. The choice of timing for the monitoring measurements depends on the
character of the manufacturing process, the nature of expected disturbances
and, of course, the practicality (TouHocTb ocymiecTBaeHus) of measurements.

Ypok 6

1. BeIDHUIHTE H3 CAOBapsl TPAHCKPHIIIHIO H IIEPEBOJ CACAYIOIIHX CAOB.
3anmoOMHHTE HX NPOH3HOILIEHHE H 3HAYEHHS.
ratio (n), undergo (v), safety (n), change (n), (v), improve (v), variable (a),
appropriate (a), follow (v), as follows, disturbance (n), actuator (n), deal with (v)

2. [IpaBHABHO NMPOYHTAHTEe HHTEPHAIIHOHAABHBIE CAOBA H AaHTe HX
PYCCKHH 3KBHBaAeHT. [locMOTpHTE B CAOBape, BHIMHUIHTE C
nepeBOAOM H BBIYyYHTE NOAYEPKHYTHIE CAOBA.
identical [all'dent[1kal], type [tallp], typical ['t[IplIksal], extreme [[ks'tri:m],
sensor ['senss|, programming ['proligraemiy], process (n) ['pralises], process (v)
[prall'ses]|, structure['stri1k(l9], signalize['s[Ignolallz]

3. IlepeBeauTE CAEAYIOIIHE TAATOABI B HHPHHHTHBE, OOpamiasa
BHHMaHHe Ha HX cy(ddHKCHI.
to optimize, to facilitate, to qualify, to signalize

4. [lepeBeauTeE CAEAYIOLIHE CAOBA C NpecdHKCOM “pre-“, HMEIOLIHM
3Ha4YE€HHE NPEABaAPHTEABHOI'O AE€HCTBHSI.
pre-processed, predetermine, predominate, prehistoric, prescribe, prevent

5. [lepeBeauTe caoBa c npecdHKCOM “re-“ (3HaueHHE MOBTOPHOTO
AeHCTBHA).
rearrange, rescheduling (schedule — naan), reinstall (install — ycraHOBUTSE),
renew
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6. [lepeBeanTeEe CAOBA, YYHTHIBasA 3HaUYeHHe npedHKca
“inter-“: 1) mexk-, Mexay-, 2) B3aHMO- .
international, interaction, interchangeably, interrelated

7. IIpounTafiTe pAABI OAHOKOPEHHBIX CAOB. [IlepeBeanTe HX, yYHTHIBAA
3HaYeHHEe CAOBOOOpa30BaTEABHBIX 3A€MEHTOB.

process (n), process (v), processing (pres.p.), pre-processed (p.p.)

accurate (a), accuracy (n), accurately (adv)

fulfill (v), fulfillment (n)

complicate (a), complicated (p.p.), complication (n)

amplify (v), amplifier (n), amplification (n)

investigate (v), investigator (n), investigation (n)

signal (n), signalize (v), signalization (n)

actuate (v), actuator (n)

extreme (a), extremely (adv)

8. IIpoynTaliTEe H NEpEeBeAHTE CAOBOCOYETAHHS.
safety control, control theory, measurement signal, command signal, control
variable, automatic supervision manufacturing system, numerically controlled
part programs, reasonable task execution, disturbance rejection capability

9. IlepeBeaHuTEe NMPEAAOKEHHSA, YYHTHIBasi pa3Hble 3HAYEHHA CAOBa “set”.
1) A set of symptoms characteristic for the particular failure is called a syndrome.
2) The modern trend, set first by Japanese industry is to increase the
uniformity of workpieces in a batch.
3) Identification of a failure can be made more accurately on the basis of a set
of symptoms.
4) When using smart sensors, it is important to set tolerance margins for the
error signal.
5) The conditional (ycaoBHBIH) code is set as a result of all logical, comparing,
connecting, testing and editing (pezakTupoBaTh) operations.

10. IlepeBeAuTE NpPEAAOKEHHSI, YYHTHIBAasI OCOOEHHOCTH II€epeBoAa
HHPHHHUTHBHBIX 000poToB ([IpuaokeHHE 2, TabA. IT 2.10).
1) The importance of industrial robots is expected to increase very rapidly in
the future.
2) Many robot related accidents have been reported to take place at different
automated mills.
3) This task requires the worker to be near the robot.
4) The percentage of unrecorded robot accidents is presumed to be high.
5) The controller is assumed to store the trace of values corresponding to the
most recent end-effector moves (aBuzkenue). This trace is called event trace.
0) The experiments proved this system to be very efficient.

11. IlpoynTaliiTe H MEpeBeAHTE TEKCT.

Automatic supervisory systems
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According to the classification of supervisory functions, three types of
automatic supervisory systems may be distinguished: safety control, geometrical
adaptive control and technological adaptive control. Safety systems deal with
disturbances that lead to break-downs. Geometrical adaptive control systems
supervise the quality of technological processes.

The typical structure of an elementary system of automatic supervision is
as follows.

The quantity being measured is transformed by a sensor into a
measurement signal: this is nearly always an electrical quantity. The signal is
then pre-processed in order to improve signal-to-noise ratio.

The pre-processed signal undergoes the main processing in order to present
it in a form which best represents the feature of the manufacturing system
investigated. The processed signal is then evaluated from the point of view of the
symptom of non-optimal functioning of the manufacturing system.

The symptom is sent to the supervising system. There, an appropriate
command signal is formed according to the control strategy. This command signal
is sent to the actuator and changes the controlled variable of the manufacturing
system.

In the elementary system, only one parameter is known to be measured,
and as a result of supervision only one control variable can be changed. In
practice, more complicated systems are reported to be in use. They employ several
sensors for the measurement and several control variables to influence the
operation of the manufacturing system.

12. OTBeThTE Ha BONPOCHI.
1) What are three types of automatic supervisory systems?
2) What is the aim of each type of automatic control?
3) What is the role of the sensor?
4) What is the role of the pre-processing of the electric signal?
5) What is the aim of the main processing?
6) How does the supervisory system respond at the possible failure?
7) How many parameters can be measured in the elementary system?
8) What kind of supervisory systems can be used in manufacturing?

13. 3aMeHHTe IPONMYCKH HYXKHOH raaroAbHos dopmoi (undergoes,
improves, changes, deal with, lead).

1) The pre-processing............ signal-to-noise ratio.

2) The safety systems............ disturbances that............ to break-downs.

3) The command signal is sent to actuator and............ the controlled variable.
4) The pre-processed signal............ the main processing.

14. IlepeBeanTEe TEKCT MHCEMEHHO CO CAOBapeM.

When the supervision system asks itself on whether the error is new or
not, the answer may be “yes” or “no”. If the answer is “yes”, it means that the
sensor/transducer has reported a signal which is not related to some known
software and physical states of the system. One must therefore record this new
error signal and its relative software physical conditions. We know where in the
software the error occurred (where and when). We know what state the other
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sensors showed at that time. All we need to record now is the transducer
signal. When using simple sensors this is relatively easy as the signal is
usually on or off. In this case it is usually position plus the signal itself which,
together, make up the new error signature. When using smart sensors, it is
very important to set an upper and lower tolerance margin for the error signal.

Ypok 7

1. BeIDHUIHTE H3 CAOBapsl TPAHCKPHIIIIHIO H IIEPEBOJ CACAYIOIIHX CAOB.
3anlOMHHTE HX IPOH3HOIIEHHE H 3HAYEeHHA.
warn (v), reliable (a), installation (n), exist (v), purpose (n), choice (n), aim (n),
represent (v), main (a), relate (v), concern (v), supply (v)

2. [IpaBHABHO NPOYHTAHTEe HHTEPHAIIHOHAABHBIE CAOBA H AaHTe HX
pycckuii 3kBHBaAeHT. [locMoTpHTe B cAOBape, BHITHUIHTE C
IepeBOAOM H BBIyYHTE NOAYEPKHYTHIE CAOBA.
correction [ko'rek[In], monitoring [m[inl/terlIg], immune [[I’'mju:n], function
['fligklIn], general [ lenarsl], manufacturing [,meenj[!’feek[lorig], configuration
[kon,flgjo’rel11In], intelligent [[In’tel[1[Jont], detect [d[I'tekt], technique
[tek'ni:k], dynamic [dall'neem[ k], static ['steetl /K]

3. [IpounTaiiTe pAAbI OAHOKOPEHHBIX CAOB. [lepeBeanTe HX, HCXOOA H3
3Ha4YEeHHSI CAOBOOOpPa30BaTEABHBIX 3A€MEHTOB.

correct (v), correct (a), correction (n), correctly (adv)

reliable (a), reliability (n)

measure (v), measurement (n), measurable (a), measuring (n)

require (v), required (p.p.), requiring (pres.p.), requirement(n)

integrate (v), integrated (p.p.), integrating (pres.p.), integration (n)

interrupt (v), interrupted (p.p.), interrupting (pres.p.), interruption (n)

4. [IpounTaliTe H NEpEBEAHTE CAOBOCOYETAHHA.
production equipment, monitoring purpose, task interruption, difficult
workshop conditions, simple sensor value, process control system, simple
sensor level

5. [IepeBennuTe NpeaAAOKEHHS, YIHTHIBasi pa3Hble 3HAaUYEHHA raaroaa “to
have” (IIpuaoxkeHue 2, Tada. I1 2.2).
1) The automatic supervision in manufacturing process system may have
different structures.
2) The error recovery system always has to consult a database.
3) The process control system has found a successful means of recovering an
error.
4) In most cases special sensors have to be employed.
5) The most common way to use adaptive error recovery is to have smart
Sensors.
6) We have already detected and classified an error. Now we have to start error
recovery.

6. [lepeBeauTE NpPEnAOKEHHS, yYHTBIBasl pa3Hble 3Ha4eHHA caoBa "for".
1) A battery is used for supplying electrical energy.
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2) Electrical phenomena have been known to man for a very long time.

3) The materials with a low coefficient of thermal expansion used for machine
tool elements lower their sensitivity to thermal deformations.

4) There are no perfect insulators for all insulators will allow some flow of
electrons.

7. IlepeBeauTE NpPEAAOKEHHS, OOpalias BHHMaHHEe HAa HHQHHHTHB H
HHpHUHUTHBHBIE 000poTHI ([IpHAOKeHHe 2, TabA. IT 2.9, IT 2.10).
1) This is a long-term plan of various products to be assembled.
2) The choice of quantity to be measured depends on the characteristics of the
manufacturing process to be supervised.
3) The types of sensors to be used in this case are very different.
4) Cutting force variations are reported to have been measured.
5) The automatic supervision of machining operations is considered to be in the
first stage of development.
0) Several machining processes can only rely on numerical control to generate
a desired workpiece shape.

8. IIpoynTaliTEe H NEpEBEAHTE TEKCT.
Monitoring and measurements

Monitoring is the art of measuring change or condition of function
signals as warning that possible corrections are required. In an automatic
supervision system, monitoring is associated with measurements of the chosen
features of the process and/or the production equipment. The general rule is to
use a measuring installation that is as simple and reliable as possible. This
installation should not interfere with the manufacturing functions and be
immune to difficult workshop conditions. Whenever possible, the signal already
existing in the manufacturing system should be used for monitoring purposes.
But in most cases, special sensors have to be employed.

The choice of a quantity to be measured depends in most cases on the
aim of the supervisory system (formulation of the quality index) and the
characteristics of the manufacturing process to be supervised. The general rule
is that the measured quantity should represent the quality index as closely as
possible. In some specific cases the measured quantity should represent the
value of the main disturbance and not the value of the quality index.

The choice of sensors for measurement of the selected quantity depends
on the character of the manufacturing process and the configuration of the
manufacturing system, as well as the static and dynamic requirements relating
to the results of the measurements. The cost of the sensor and its measuring
installation must of course be considered, but reliability is usually more
important than cost where monitoring is concerned.

The rapidly developing integration techniques for electronic circuit make
it possible to assemble, as one element, a sensor together with a large part of
the measuring system. The term “intelligent sensor” is often used in such
cases, but “integrated sensor” seems to be more appropriate.

9. OTBEeTHhTE HAa BONPOCHI.
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1) What does monitoring measure?

2) What are the characteristics of a measuring installation?

3) What devices are employed for monitoring purposes?

4) What does the choice of quantity to be measured depend on?
5) What should the measured quantity represent?

6) What does the choice of sensor depend on?

7) What is the most important characteristic of a sensor?

8) What is an integrated sensor?

10. ITonGepuTe Mapbl OAH3KHX IIO 3HAYEHHIO CAOB H3 JAaHHOTO psiaa.
aim (n), warn (v), main (a), different (a), concern (v), prevent (v), principal (a),
relate (v) to, various (a), purpose (n)

11. 3amMeHHTe IPONYCKH HYXKHOH raaroAbHo# gopmoi (is supplied,
exist, warns, is represented, relate to).
1) In an automatic system some signals............ for monitoring purposes.
2) The quality index............ by a measured quantity.
3) The static and dynamic requirements............ the results of measurements.
4) Monitoring............ that possible corrections are required.
5) New information............ by simple sensors.

12. [TepeBeanTE TEKCT MHCEMEHHO CO CAOBapeM.

Simple sensors are usually used to detect where the task interruption has
occurred. Often these sensors supply enough information for the system to draw
its own conclusions. A particular sequence of simple sensor values can indicate a
specific error if we have a process control system with some form of backing.
Hence we can eliminate the need for several smart sensors: many small binary
sensors are more reliable source of information than a few very complex sensors.

However, this is not enough in itself, because new errors occur and it is
always best to have some form of analysis available. In practice one does not
always use a secondary analysis with smart sensors, because classification of the
error begins at the simple sensor level.

Ypok 8

1. BeIDHUIHTE H3 CAOBapsl TPAHCKPHIIIHIO H IIEPEBOJ CACAYIOIILHX CAOB.
3anmoOMHHTE HX NPOH3HOILIEHHE H 3HAa4YEeHHS.
tool (n), condition (n), wear out (wore, worn) (v), replace (v), recovery (n),
eliminate (v), loop (n), closed loop, open loop, solution (n), variety (n), debug (v)

2. [IpaBHABHO NPOYHTAHTE HHTEPHAIIHOHAABHBIE CAOBA H AaHTe HX
pPycckuii 3kBHBaAeHT. [locMoTpHTEe B cAOBape, BHITHUIHTE C
NnepeBOAOM H BBIyYHTE NOAYEPKHYTHIE CAOBA.
control [kon'tralll], collision [ka'll1[In], a posteriori [opas,ter(!'[Ir[]], magazine
[,meego'zi:n], compensate [kl impenselt]
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3. [IpounTaiiTe pAAbI OAHOKOPEHHBIX CAOB. [lepeBeanTe HX, HCXOOA H3
3Ha4YeHHSI CAOBOOOpa3oBaTeABHBIX SAEMEHTOB.

low (a), lower (v)

influence (v), influence (n)

result (n), result (v) in, result (v) from

place (v), place (n), replace (v), replacement (n)

apply (v), application (n)

eliminate (v), eliminated (p.p.), eliminating (pres.p.), elimination (n)

recover (v), recovery (n)

see (v), foresee (v), foreseeable (a)

4. [IpounTaliTe H NEpEeBEAHTE CAOBOCOYETAHHA.
process plan, tool condition, machining process parameters, technological
adaptive control system, automatic recovery procedure, closed loop system,
different control strategies, on-line manufacturing process, process monitoring,
new error recovery routine, system downtime, steady state force level

5. [lepeBeanTE NMpPEeAAOKEHHA, OOpallass BHHMaHHe HAa Pa3HbIE
¢dbyHKUHH cAOB Ha -ing ([IpHAoxkeHHe 2, TabOA. IT 2.6, 2.8).
1) Changing the machining process parameters is often used in technological
adaptive system.
2) Knowing the influence of the disturbance, the automatic supervision
compensates this influence by some changes in the work of the manufacturing
system.
3) When designing an automatic supervision and recovery system, there are
some factors to be considered.
4) Safety systems, sometimes also called monitoring systems in industry, are
on-line diagnosing systems used to prevent break-downs or to minimize the
damage caused by catastrophic tool failure.

6. IlepeBeauTE NPEAAOKEHHS, OOpaliass BHHMaHHE HAa pa3AHYHEIE
raaroabHbIe popmel (IlpusoxkeHHue 2, Tada. I1 2.6, 2.7, 2.8).
1) The disadvantage of this system, as many industrial installations will show,
is the frequent number of false alarms often forcing the operator to disconnect
the system.
2) Cutting forces for the safety systems are measured with pieso-electric force
transducers placed in a measuring plate.
3) The typical indication of a total breakage is a fast increase of the force from
the steady-state force level followed by a temporary drop to zero force.
4) Productivity increases from 20% to 75% have been reported, the highest
values being for machining operations.
5) The methods of programming robots are presented in order of increasing
complexity, the stages reflecting the development of robot system.

7. IlpounTafiTe H NEpeBeAHTE TEKCT.

Supervisory actions
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Apart from monitoring, a supervisory system should be capable of taking
necessary action to influence operation of manufacturing system.

Changing the machining process parameters is the most common action
taken in technological adaptive control systems (a change of tool, for example).
When automatic changing of the tool condition in the machine tool is not
possible the worn out tool may be automatically replaced by a new one. This is
an easy operation for machining centers, because they are equipped with
magazines for the automatic changing of tools.

In some cases of disturbances, such as collision between the tool and the
production equipment, the automatic supervision in manufacturing system
must interrupt the machining process as quickly as possible. An automatic
recovery procedure may be applied later. This may involve changes to the
process plans and certain types of machining operation may be eliminated.

In a typical system of automatic supervision the results of the
manufacturing process are measured and necessary corrections are made to
the process. In such a closed-loop system the influences of all disturbances on
the measured result of manufacturing may be corrected, but a posteriori (that
is, after they have already influenced the result). Another solution is to
measure the value of the main disturbance and, knowing how it will influence
the result, compensate this influence by appropriate changes in the work of the
manufacturing systems. In such a supervisory system, only the influence of
measured disturbances may be eliminated or reduced.

The automatic supervision in manufacturing systems may have different
structures and work according to different control strategies. This is especially
true for on-line manufacturing processes. Because of complicated processes
and difficulties in process monitoring, a variety of techniques is often used.

8. OTBeTHhTE Ha BOIPOCHI.
1) What is the function of a supervisory system?
2) What is the most common action taken in technological adaptive control
system?
3) When does the automatic system interrupt the machining process?
4) What may be the results of recovery procedures?
5) What may be corrected in a typical system of automatic supervision?
6) How are the influences of all disturbances corrected in a closed-loop system?
7) What characteristics can you measure in order to correct the process in a
closed-loop system?
8) Does an on-line manufacturing process work only according to one control
strategy?

9. ITonGepuTe NMapsl OAH3KHX IO 3HAYEHHIO CAOB H3 JAHHOIO paza.
involve (v), act (v), manufacturing (n), include (v), changing (n), take an action,
production (n), replacing (n), supervise (v), take care of.

10. BameHHTEe NPONYCKH HYKHBIM raaroaom (to debug, to wear out, to
eliminate, to replace). [IocTraBsTE €ro B macCHBHOH (dopme.
1) This tool............ ; it must be............ by a new one.
2) Certain types of machining operation............ by means of some changes in
the process plan.
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3) The operation of the tool............ by automatic supervision.
11. IlepeBeanTE TEKCT MHCEMEHHO CO CAOBapeM.

When designing an automatic supervision and recovery system, there are

two factors to be considered:

1) The software must be easy to upgrade, debug and expand;

2) A good knowledge of types of errors that will be encountered must be
available, as well as the sensors to be used.

Obviously, one cannot have full knowledge of all types of errors that will
be encountered: hence the need to make the software as rich as possible, in
order to enable an operator (not a programmer) to add new error which may be
foreseeable. It is quite important to construct a software system in which robot
and machine programs can be easily optimized, and, ideally, without creating
any system downtime.

Ypok 9

1. BeIDHUIHTE H3 CAOBapsl TPAHCKPHIIIHIO H IIEPEBOJ CACAYIOIILHX CAOB.
3anmoMHHTEe HX IIPOH3HOLIEHHE H 3HAYEHHA.
flexible (a), assemble (v), accept (v), size (n), sequence (n), solve (v), trust (v),
hardware (n), software (n)

2. [IpaBHABHO NPOYHTAHTEe HHTEPHAIIHOHAABHBIE CAOBA H AaHTe HX
PYCCKHH 3KBHBaAeHT. [locMOTpHTE B CAOBape, BHIMHUIHTE C
ImepeBOAOM H BbIyYHTE NOAYEPKHYTHIE CAOBA.
stage [stel[]], final ['falInl], balance (n, V) ['beelons]|, stable ['stelbl], principal
['priinsopal], variant ['viorllont]|, project ['priiliekt], produce [pro'dju:s]

3. [IpounTaiiTe pAAbI OAHOKOPEHHBIX CAOB. [lepeBeanTe HX, HCXOOA H3
3Ha4Y€HHSI CAOBOOOpPa30BaTEABHBIX 3A€MEHTOB.

vary (v), various (a), variant (n), variety (n)

accept (v), acceptable (a), acception (n), unacceptable (a)

assemble (v), assembly (n)

represent (v), representation (n), representative (a)

achieve (v), achieving (pres. p.), achieved (p.p.), achievement (n)

solve (v), solution (n), solvable (a)

procedure (n), procedural (a)

debug (v), debugging (n)

4. [IpounTaliTe H NEpEeBEAHTE CAOBOCOYETAHHA.
price/performance plan, product assembly, product variant, software
approach, database system, rule-based system, small batch size, object
oriented environment, flexible automatic assembly system, intelligent error
recovery system, expert system’s inference engine

5. [lepeBeanuTe NpenAOKEeHHS, YYHThIBass padHble (PyHKIHH raaroaa “to
be” (IIpuaoxkeHue 2, Taba. IT 2.1).
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1) The two methods are to be balanced.

2) There are two types of errors: external and internal.

3) The transfer of products is to be carried out as quickly as possible.

4) This error is corrected by cell calibration.

5) The reliability is usually more important than cost where monitoring is
concerned.

6. IlepeBenuTE NpPEAAOKEHHS, OOpalas BHHMaHHE HAa OCOOEHHOCTH
nepeBoZa MAaCCHBHBIX KOHCTPYKUHi ([Ipuaoxkenue 2, Tabda. I 2.4).
1) The students are shown a new laboratory.
2) Machine tool operators may be helped by a monitoring system.
3) Normally each 1/0 device is given address when it is installed in the system.
4) Read /write memory is usually referred to as random-access memory for
historical reasons.
5) The storage locations can be immediately addressed by the program counter.

7. llepeBeaAuTe NPEAAOKEHHS, YIHTBIBasA pa3HbIe CIIOCOOBI mepeBoaa
raaroaoB "should", "would" (IIpuaoxeHue 2, Taba. IT1 2.11, 2.12).
1) If the model fitted well, the observed data would be correct.
2) Unless computer techniques had been developed, space research would have
never made such great progress.
3) Should it be desirable to divide the piece in two parts, several ways would be
possible.
4) Care should always be taken in interpreting signals from accelerometers,
since their dynamic characteristics may sometimes influence measuring
results in an undesirable way.
5) In order to obtain complete information on tool wear, the transducers should
present the possibility of looking at the tool from different angles.

8. IIpoynTaliTEe H NEpEeBEeAHTE TEKCT.
Flexible automatic assembly system

A flexible automatic assembly system is a system in which different
products or variants of a product are assembled automatically. Such a system
should also be capable of accepting new products/product variants in as simple
way as possible and of changing over automatically from one product assembly to
another. A system should also be capable of accepting small batch sizes.

Assembly represents one of the final stages in the production sequence (3.
nporecc). The product also represents the highest cost at this stage.
Consequently, a high degree of reliability is very important in the assembly
system.

There are two main ways to achieve this: 1) make the process 100% reliable
or close to it 2) let the system analyse any problem that arises and correct the
error automatically. The two methods are to be balanced. There is no single
(emmHCTBEeHHBIH) “right” way to solve this problem. A combination of both methods
based on a well-projected price/performance plan should be used. One cannot
blindly trust on “intelligent error recovery system”.
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Software and hardware within the system should be made as safe and
economically as possible.

9. OTBEeTHhTE HAa BONPOCHI.
1) What is a flexible automatic assembly system?
2) What are the functions of such a system?
3) What is the main important feature of the assembly system?
4) How is it possible to achieve it?
5) Is it possible to use only one method to achieve the high degree of reliability?

10. IToaGepuTe Mapbl NIPOTHBOIIOAOXKHBIX II0 3HAYEHHIO CAOB H3
AaHHOT'O pAAa.
flexible (a), secondary (a), automatically (adv), main (a), stable (a), complicated
(a), manually (adv), incapable (a), simple (a), capable (a)

11. 3ameHHTe MIPONYCKH HYXKHBIM raaroaom (to accept, to assemble, to
solve, to trust), mocraBsTE €ero B macCHBHOH ¢opme.

1) Different tools............ automatically.

2) New products............ in small batch sizes.

3) The problem of reliability............ by combination of different methods.
4) Any intelligent error recovery system cannot............ blindly.

12. [TepeBeanTE TEKCT MHCEMEHHO CO CAOBapeM.

One must consider carefully which software approach to use. Hard
programming principles are to be avoided. Procedural languages can be used
satisfactorily in combination with database system and some form of interface,
which is known to the user. The best results are usually obtained with the
rule-based systems or Expert Systems. Consider, however, that an Expert
System’s inference engine does not make debugging an easy task for a non-
programmer, and that new error recovery routines are also not so easy to add
to a backward/forward chaining system. Objects oriented environments are
advisable.

Ypoxk 10

1. BeIDHUIHTE H3 CAOBapsl TPAHCKPHIIIHIO H IIEPEBOJ CACAYIOIILHX CAOB.
3anoMHHTE HX NPOH3HOIIEHHE H 3Ha4YeHHA.
suffer (v), source (n), link (v), except (prep.), generate (v), user (n), detect (v),
amount (n), shutdown (n), database (n), check (v), error (n)

2. [IpaBHABHO NMPOYHTAHTEe HHTEPHAIITHOHAABHBIE CAOBA H AaHTe HX
pycckuii 3kBHBaAeHT. [locMoTpHTEe B cAOBape, BBITHUIHTE C
NnepeBOAOM H BBIyYHTE NOAYEPKHYTHIE CAOBA.

category ['keetlIgor(]], stochastically [stl]'kaest[kol[]], fatal ['fe(It]],

controller [kon'tral/ls], hierarchically ['hallsra:klIksl[]], vice versa ['valls[]'vl]:sg],

concentrate ['klinsontrelt]
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3. [IpounTaiiTe pAAbI OAHOKOPEHHBIX CAOB. [lepeBeanTe HX, HCXOOA H3
3Ha4YeHHSI CAOBOOOpa3oBaTeABHBIX SAEMEHTOB.
relate (v), relation (n), interrelation (n), interrelated (p.p.)
follow (v), following (pres.p.), as follows
flexible (a), flexibility (n), inflexible (a), inflexibility (n)
mean (v), meaning (pres.p.), meaning (n), means (n)
generate (v), generator (n), generation (n)
control (v), control (n), controller (n), controllable(a)
4. [IpoyHTaliTe H NEPEBEAHTE CAOBOCOYETAHHS.
assembly process, lighting disturbances, vision system, hardware system,
assembly rules, error recovery research, software control system, process
control level, process control demand, automatic assembly system controller

5. IlepeBeauTe NMIpEeAAOKEHHSI, YIHTHIBasl pa3HbIH IIepEeBOA CAOB “it”,
“that” (IlpuaoxkeHHe 2, Taba. IT 2.15, 2.14).

1) External errors are the errors that occur outside the assembly process.

2) These disturbances vary so quickly that the user might not detect their cause.
3) External errors often cause fatal errors that can only be recovered manually.

4) It is often at process control level that are used the assembly rules.

5) Active recovery signifies that the supervision system corrects the error on-line.
6) The system analyses every problem that arises and corrects the error
automatically.

7) Expert Systems are designed to perform at a human level. However, in practice,
they will perform more than that of an individual expert.

6. IlepeBeauTE NPEAAOKEHHS, OOpalass BHHMaHHE HA IPHAATOYHEIE
NpeaAOKEeHHS, BBOOHMBIE colo3oM “whether” — An.
1) The error recovery system consults a database to check whether the error is
known (old) or whether it is a new one (new).
2) It is necessary to decide whether this statement is true or false.
3) From the disturbances detected it was possible to judge whether the errors
were internal or external.
4) There was a discussion whether this loop was to be open or closed.
5) It is important to insert (Bkarouats) at this control level the means to check
whether the tasks are being carried out satisfactorily.

7. llepeBeauTE NPEAAOKEHHS, YIHTBIBasA pa3HbIe CIIOCOOBI mepeBoAa
raaroaoB "should", "would" (IIpuaoxkeHue 2, Taba. IT1 2.11, 2.12).
1) If two sensory units indicated part missing, then it would be an operational
error due to part missing. If only one sensory unit took an incorrect reading
and the other sensory unit reads presence of the part, then the abnormality
would be due to hardware failure in the first sensory unit of the controller.
2) Provided the fault were a recoverable error, the system would activate the
built-in error recovery routines. Provided it were a hardware failure, then it
would go through hardware diagnosis phase.
3) The placement of the transducer is very important and should be as close to
the cutting zone as possible.
4) Feed rate should constantly be adapted to the rate of material removal.
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8. IIpoynTaliTEe H NEpEBEeAHTE TEKCT.
Errors

Flexible automatic assembly systems are open systems. This means that
the assembly process suffers disturbances not only from internal sources, but
also from external ones. There are two types of errors.

1. External errors are all the errors that occur outside the assembly process.

2. Internal errors are all the errors linked to the assembly process itself.

These two categories of errors are interrelated: external errors cause
internal errors and vice versa. External errors often occur stochastically and
are not as common as internal ones. They usually cause fatal errors that can
only be recovered manually. Errors recovery research has concentrated mainly
on internal errors, except programming errors.

Certain disturbances can generate temporary external errors without
showing their source. For example, lighting disturbances can give problems to
vision systems, but vary so quickly that the user might not detect such a
cause. These stochastic changes of product assembly must be planned into the
automatic assembly system controller so that no large amount of re-scheduling
and programming are required.

The most common classification of errors is as follows: fatal errors and
non-fatal errors. This means that the recovery system must “know” what type
of error is going to cause a system shutdown and what can be corrected on-
line. This is the highest hierarchical subdivision of errors. The assembly
system must be designed to be flexible at all levels of hardware and software in
such a way that errors are not created by too strict operational constraints.

In practice the error recovery system will always have to consult a
database to check whether the error is known (old) or whether it is a new one
(new). Fatal errors require a system shutdown.

9. OTBeTHhTE HAa BONPOCHI.
1) What is the open system?
2) Where do external and internal errors occur?
3) How are external and internal errors interrelated?
4) Where must the stochastic changes of product assembly be planned?
5) What is the most common classification of errors?
6) What must the recovery system know?
7) How does the recovery system recognize the type of errors?

10. IToaGepHuTEe CAOBaA, IPOTHBOIIOAOKHBIE IO 3HAYEHHIO, H3 JAHHOIO
paaa.
external, inside, static, internal, dynamic, outside, reliable, impossible,
unreliable, possible

11. TllonbepuTe cAOBa, OAH3KHE IO 3HAYEHHIO, H3 JAHHOI'O pAAa.

generate (v), check (v), produce (v), amount (n), correct (v), vary (v), quantity (n),
change (v)
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12. 3ameHHTe MPONMYCKH HYXKHBIM raaroaom (to check, to link, to
generate, to detect), mocraBbrTe ero B naccuBHo# ¢dopme.

1) Internal errors............ to the assembly process itself.

2) Temporary external errors............ by certain disturbances.

3) The cause of the errors of vision system............ by the automatic assembly
system controller.

4) The type of the error............ by the error recovery system by means of the
database.

13. IIepeBeaHnTE TEKCT MHCHEMEHHO CO CAOBapeM.

Consumers are now demanding products that are reasonably priced and
reliable. As a result, manufacturers have to develop manufacturing systems
that are flexible and can accommodate a variety of products promising high
performance. Performance demands precision and complexity to different
degrees and increased attention to monitoring devices during production.

The expense of automating manufacturing operations is high enough and
demands to monitor the process. Thus there is also a great demand for
monitoring systems to ensure the safe and efficient performance of these
systems during operation.

Ypok 11

1. BeImHUIHTE H3 CAOBapsl TPAHCKPHIIIHIO H IIEPEBOJ CACAYIOIIHX CAOB.
3anmoOMHHTEe HX IIPOH3HOLIEHHE H 3HAYEHHA.
task (n), handle (v), consist (v), dedicate (v), area (n), delivery (n), flow (n, v), in
favour of, 'access (n), update (v), find (found, found) (v)

2. [IpaBHABHO NMPOYHTAHTEe HHTEPHAIITHOHAABHBIE CAOBA H AaHTe HX
pPycckuii 3kBHBaAeHT. [locMoTpHTEe B cAOBape, BBITHUIHTE C
NnepeBOAOM H BBIyYHTE NNOAYEPKHYTHIE CAOBA.
priority [prall'Uratl]], inform [[n'fl]:m], inspection [[In'spek(/on]|, affect [o'fekt],
operate ['[Iporellt], operator ['[Iporel[Its]

3. [IpounTaliTe pAABI OLHOKOPEHHBIX CAOB. IlepeBeaAnTE HX, HCXOAS H3
3Ha4YEeHHSI CAOBOOOpPa30BaTEABHBIX 3A€MEHTOB.

hand (n), handle (v), handling (n)

accurate (a), accuracy (n), inaccuracy (n)

care (n), take care of, careful (a), carefully (adv)

separate (a), separate (v), separation (n), inseparable (a)

stable (a), unstable (a), stability (n)

execute (v), execution (n), executant (n)

power (n), power (v), powerful (a), powerless (a)

schedule (n), scheduling (n), rescheduling (n)

4. [IpoynTaliTe H NEPEBEAHTE CAOBOCOYETAHHS.

programming task, data handling, programming requirements, manipulation
task, robot motion, assembly process, process control, product sequence,
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product variant, delivery time, quality level, task scheduling, product priority,
material flow, time-based scale, robot motion inaccuracy

5. IlepeBeaHTe NMpPEAAOKEHHS, YIHTHIBasA 3HAa4YE€HHA cAOB “with” [w(i0] n
“which” [w[][]].
1) The machining centers are equipped with magazines for the automatic
changing of tools.
2) It is not easy to define the parameter which may choose manual or
automatic recovery.
3) The operator must analyse all the factors which can create a given error. He
must also analyse which of the factors are common, which are stochastic and
which occur very rarely.
4) The supervision system corrects the error on-line with either manual or
automatic operations.
5) At the start of the project, one concentrates on the errors which may be
foreseeable.
0) Procedural languages can be used in combination with database system and
some form of interface which is known to the user.

6. IlepeBeanTE NMPEAAOKEHHS, YIHTHIBasi OCOOEHHOCTH NmepeBoAa CAOBA
"one" (IIpuaoxkeHHe 2, Ta0A. IT 2.14).
1) CAD software is divided into general system software and applied (special)
software. The first one is used for organizing technical facility functioning.
2) In this type of circuit one transistor complements the other: when one is turned
on, the other is turned off.
3) The personal computer market can be divided into 4 segments: business,
home, science and education. The business segment is becoming the largest one.
4) Building circuits that are testable, as well as ones that are self-testing, are two
solutions to the problem of testing of very large scale integration devices.
5) In some of robotic tasks one has to control contact forces between the robot-
end-effector and the robot environment.
0) As one would expect, there has been a significant research effort to generate
robot level programs for motion control.

7. IIpouynTaliTe H NEPEBEAHTE TEKCT.
Process control

In flexible automatic assembly, the programming tasks are made up of
data handling. Up to 95% of the programming requirements consist of data
handling and manipulation tasks. Only between 5% and 10% of the
programming is dedicated to robot motion. This is a very important aspect of
automatic assembly and it greatly affects the way in which the user corrects for
robot motion inaccuracies.

One can therefore separate the assembly process into two main areas:
process control and motion control. An assembly process is simple in its logic
but requires the handling of large amount of complex data. Consider a flexible
automatic assembly system which assembles two types of motors, of which
there are 43 variants; we will have to monitor the assembly of 86 different

-34 -



products which can be assembled at varying time intervals, quantities and
product sequences. Each product variant will have its own delivery time,
quality levels etc.

Everything that has to be externally controlled within the assembly
process should be carefully studied and planned before the programming.

By process control we mean task scheduling, product priority, materials
flow etc. Product priority is a time-based scale that informs the system which
product to start to assemble. A current product assembly can be stopped in
favour of another product assembly, if it is required.

Task scheduling works hand-by-hand with the above. This is a more
long-term plan of the various products to be assembled, material flow, which
tools they will require, which programs they will need access to, etc.

The above process control tasks are only selected examples. An operator
must be able to update and add new items to those control structures at any
time. This type of flexibility is not often found in industry but it is now
beginning to reach the market. A rule-based system, linked to several
databases seems to be the best suited method for such applications.

It is very important to make the process control mechanism very stable.
In other words, disturbances must not complicate the execution of the process.
Strategic disturbances are easily incorporated into software control system and
other, such as power fluctuations, are best handled by hardware systems.

8. OTBeTHhTE Ha BOIPOCHI.
1) What are the programming tasks in flexible automatic assembly?
2) How is it possible to separate the assembly process?
3) What is a process control?
4) What is a product priority?
5) What is a task-scheduling?
6) What is the best suited method for doing the process control?
7) What does the stability of the process control mean?
8) What disturbances are best handled by software systems?
9) What disturbances are best handled by hardware systems?

9. BamMeHHTEe NPONYCKH HYKHBIM Npenaorom: up to (mo), between,
within, before, in favour of (B moan3y, u3-3a).
1) A current product assembly may be stopped......... another product assembly,
if it is necessary.
2) Every element......... the assembly process is studied......... the programming.
3) A fixed arrangement......... fault pattern and fault causes is necessary.
) nineteen sixties the computer was considered only as a device for
solving complicated mathematical problems more quickly than humans.

10. SBamMeHHTe NPONMYCKH HYXHBIM I'AATOAOM B COOTBETCTBYIOLIEH
dopme (to consist, to handle, to find, to dedicate, to update).

1) A large amount of complex data............ by the device.

2) This part of program............ to robot motion.

3) The control structures............ by the operator when it is necessary.

4) The disturbances can............ in the machine system and in the process
itself.
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5) A signal processing............ of a set of operations performed on the signal in
order to derive the necessary information.

11. IlepeBeanTE TEKCT MHCHEMEHHO CO CAOBapeM.

It is often at process control level that are used the assembly rules which
drive the robot, conveyors and system as a whole. Hence it is important to
insert at this level the means to check on whether the tasks are being carried
out satisfactorily.

Usually this is done by checking on whether certain digital inputs and
outputs have been set. The important thing is to decide what you really need to
know and when. A vision system can be a very flexible tool: it can give the
robot precise positional information, it will respond to the process control
demands only if the specific part required is found, it can carry out inspection
tasks etc. but it is expensive and must be applied by experienced people —
however it is a powerful tool.

Ypoxk 12

1. BeIDHUIHTE H3 CAOBapsl TPAHCKPHIIIHIO H IIEPEBOJ CACAYIOIIHX CAOB.
3anmoMHHTE HX IIPOH3HOLIEHHE H 3HAYEHHA.
cover (v), pick (v), repeat (v), transfer (v), reach (v), due to, maintain (v), routine
(n), cell (n), success (n), motion (n)

2. [IpaBHABHO NMPOYHTAHTEe HHTEPHAIITHOHAABHBIE CAOBA H AaHTe HX
pycckuii 3kBHBaAeHT. [locMoTpHTEe B cAOBape, BHITHUIHTE C
NnepeBOAOM H BBIyYHTE NOAYEPKHYTHIE CAOBA.
calibrated [,keellI'brelItl1d], calibration [,keell!'brel/[In], utilize ['ju:ti/lallz],
oriented ['[I:rllentl]d], kinematics [kl In[I'meetl/ks], series ['slJori:z], instruct
[Uns'trilkt], phenomenon [fl/'n['m[inan], phase [felZ]

3. [IpounTaiiTe pAAbI OAHOKOPEHHBIX CAOB. [lepeBeanTe HX, HCXOOA H3
3Ha4YEeHHSI CAOBOOOpPa30BaTEABHBIX 3A€MEHTOB.

move (v), movable (a), moveless (a), mover (n), movement (n), micromovement (n)

demand (v), demand (n), demanded (p.p.), demanding (pres.p.)

repeat (v), repeated (p.p.), repeatability (n), repeatedly(adv.)

transfer (v), transfer (n), transferable (a), transference (n)

line (n), on-line (a), linear (a), linearity (n), non-linearity (n)

resolve (v), resolver (n), resolution (n)

cause (v), cause (n), casual (a)

4. [IpounTaliTe H NEpEeBEAHTE CAOBOCOYETAHHA.
programming error, robot movement, accuracy level, error recovery, automatic
calibration routine, robot problem motion, robot calibration method, small
robot positional error, object oriented programming environment, tool center
point error
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5. [lepeBeanuTe NpeAAOKEHHS, yYHThIBasi 3HaYeHHe npeaaoros for,
from.
1) The assembly process suffers disturbances not only from internal sources,
but also from external ones.
2) For the better classification of the diagnosis strategies, it is reasonable to
divide the faults into internal and external.
3) These conditions are significantly different from normal.
4) A set of symptoms characteristic for the particular failure is called a
syndrome.
5) For the testing, there is a great number of procedures available.

6. [lepeBeauTEe NpEenAOKEHHSI. BRIMHIINTE MOAYEPKHYThIe HApEeYHSsI C
nepeBOAOM.
1) Hence, we can eliminate the need for several smart sensors.
2) However, this is not enough in itself.
3) The requirements of the assembly system must be worked out beforehand.
4) Consequently, a high degree of reliability is very important in the assembly
symptom.
5) The diagnosis function is separately cooled and is therefore portable on to
additional hardware.

7. TllepeBeanTE NPEOAOKEHHS, YIHTHIBasi OCOOEHHOCTH mepeBoAa CAOBA
"it" (lIpuAoxeHHe 2, TabA. IT 2.16).
1) It is no exaggeration to say that the need for geometric adapting control
systems is much more obvious than the number of available systems.
2) There are many ways of considering the cell of factory automation. It can be
viewed in almost biological way as the smallest autonomous unit capable of
sustained (ycpemHeHHBIN) production.
3) The cell can also be viewed in terms of item that it usually contains. In this
way we can see it as a small collection of machines which are closely
cooperating with each other.
4) It seems unlively in the foreseeable future that the completely unmanned
factory is practical, desirable or financially justifiable.
5) In factory automation it is usual to take account of the capability of
manufacturing process.
0) It is not clear whether the cellular approach reduces the complexity of the
overall system control problem.

8. IIpoynTaliTEe H NEpEeBEeAHTE TEKCT.
Motion control
Let us consider some of major areas covered by motion control.
Parts picking: the manner in which we instruct the robots to pick the
product parts. The operation requires high robot repeatability accuracy.

Assembly: programming strategies for the final assembly of parts. This
operation requires very high repeatability level.
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Transfer: programs, which move the robots from one operation to
another. This series of movements is to be carried out as quickly as possible,
without collisions, but has no high accuracy demands.

Tooling: programs, which drive the robots to different tools.

Recovery routines: special robot motions, which solve given problems.
They include small micromovements and require high accuracy motion.

Cell calibration: automatic calibration routine, which corrects for small
robot positional error.

The most common robot motion problem consists in the fact that the
robots have difficulty in reaching the necessary position. Possible causes of
this effect in the robot program are: 1) Tool center point error. 2) Programming
error. 3) Error due to mechanical discrepancies. 4) Non-linearities in robots:
inaccurate knowledge of different kinematic parameters. 5) Robot resolvers are
uncalibrated — manual recovery.

Error cause 1 is a programming error. It should not really occur if the
flexible assembly system has been programmed correctly. Error 2 is easily
corrected by recovery routines. Error 4 is usually recovered by robot calibration
methods. This error is a real problem in welding application where the robot
movement must maintain very high repeatability and absolute accuracy levels. It
does not affect assembly, because in this process it is only the final positions,
which are of interest. Hence, we can correct this error by cell calibration methods.

Error 3 can also be corrected by cell calibration if one utilizes an object
oriented programming environment. This type of error recovery requires robust
sensors and object oriented programming environments.

9. OTBeTHhTE HAa BONPOCHI.
1) What are the main areas covered by motion control?
2) What is the main robot motion problem?
3) What are possible causes of the difficulties in reaching the necessary position?
4) How can programming error be corrected?
5) How are non-linearities recovered?
6) How can error due to mechanical discrepancies be corrected?
7) What does the recovery of error due to mechanical discrepancies require?

10. ITonbepuTe cAOBa, OAH3KHE IO 3HAYEHHIO, H3 JAHHOTI'O pAAa.
movement, update, routine, constraint, motion, limitation, due to, program,
because of, modernize.

11. 3ameHHTe MPONMYCKH HYXKHBIM raaroaom (to affect, to transfer, to
pick up, to reach, to maintain) B coorBeTcTBYyIOIIEH hOopMme.

1) The robots............ from one operation to another as quickly as possible.

2) The robot............ the necessary position getting over some difficult problems.
3) During this operation the robot movement............ very high repeatability and
absolute accuracy level.

4) All the parts of the tool............ by the robot.

5) If the cause of the error is due to the hardware, then the same

€ITor............ the next product of the batch.

12. [TepeBeanTEe TEKCT MHCEMEHHO CO CAOBapeM.
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Many error recoveries still require manual intervention. It is not always
easy to define the parameters, which may guide the operation to choose
manual rather than automatic recovery. Time is a major factor. If the operator
is present when an error occurs, he or she might see what the problem is
before the process control system has found a successful recovery for it. The
assembly system will try to pick parts from it, fail, and try to reach a
conclusion. An operator can act at once. But operators will rarely be present in
the system; they may be called in if needed. The basic performance
requirements of the assembly system and operator must be worked out
beforehand. Most process control systems today are not able to ensure cost
effective automatic recovery for all types of errors that could occur.

Ypok 13

1. BeIDHUIHTE H3 CAOBapsl TPAHCKPHIIIIHIO H IIEPEBOJ CACAYIOIILHX CAOB.
3anoOMHHTE HX NPOH3HOILIEHHE H 3HAYE€HHS.
range (v), divide (v), try (v), constitute (v), execution (n), current (a), constraint
(n), available (a)

2. [IpaBHABHO NPOYHTAHTE CACAYIOILIHE CAOBA H BCIOMHHTE HX
nepeBoOX.
determine [d[1't[]:m[In], important [[Jm'p[i:tont], require [r[]'’kwall9],
requirement [r[l'kwalloment] industrial [[In'd[Istr(lal], industry ['[nd[Istri]],
product ['priidikt], production [pro'dk(Jon], result [r[]'z[I1t], the permit
['pl:ml]t], to permit [pa'mlIt], apply [o'plall]

3. [IpounTaiiTe pAABI OAHOKOPEHHBIX CAOB. [lepeBeanTe HX, HCXOOA H3
3Ha4YEeHHSI CAOBOOOpPa30BaTEABHEIX 3A€MEHTOB.

sense (n), sense (v), senseless (a), sensibility (n), sensor (n)

define (v), definite (a), indefinite (a), definition (n), pre-defined (a)

range (v), range (n), arrange (v), rearrange (n), arrangement (n)

sure (a), ensure (v), make sure

organize (v), reorganize (v), organization (n)

structure (n), structure (v), structural (a)

divide (v), subdivide (v), division (n), subdivision (n)

4. [IpounTaliTe H NEpEBEAHTE CAOBOCOYETAHHA.
sensor level, monitoring task, supervision operation, execution time,
classification phase, error detection level, signal data processing, sensor’s job
sequence, flexible automatic system error detection, performance constraints

5. [lepeBeanTe NpeAAOKEHHS, YYHThIBasd 3HaYEeHHA HapeuHsa “rather":
1) moBoABHO, mocTaTO4YHO; 2) “rather than” - ckopee uem..., a He... .

1) Most of the problems solved have been of the rather elementary nature.

2) In our work we stress quality rather than quantity.

3) Simple sensors produce analogue signals rather than simple binary levels.

6. [lepeBeaAnTE NMPEAAOKEHHS, YYIHTHIBasI OCOOEHHOCTH IepeBoaa
0eCCOIO3HBIX NPHAATOYHBIX NpenasokeHui ([Ipuaoxkenue 2, Taba. IT 2.13).
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1) It is very important to analyse the operation one is going to monitor with a
sensor.

2) It is known that a light year is the distance light will travel during one year.

3) The programmist is the connecting link between the computer and the problem
it has to solve.

4) The main subject the scientists studied at that time was the structure of atom.
5) Sensors can be divided into categories in order to make clear the type of
physical phenomenon one is trying to detect.

6) The number of degrees of freedom of robot axes depends on the tasks the robot
is designed for.

7) We begin our discussion by indicating the properties we require in a computer
for our control tasks.

8) Had this warning (npeaynpexnenue) been needed, the reaction would have
taken quite a different turn.

7. IIpoynTaliTe H NEPEBEAHTE TEKCT.
Sensors

Sensors are used to detect disturbances or to determine conditions that are
not pre-defined within the robots and the flexible automatic assembly system.
They are used to optimize the automatic system’s devices to complex systems
capable of on-site signal analysis. Sensors can be subdivided into categories in
order to make clear the type of physical phenomenon one is trying to detect.

Binary sensors are very common, very robust, reliable and very cheap. They
usually constitute the backbone of most error detection.

There are also simple sensors that are neither binary, nor smart. Simple
sensors are not numerous. They produce analogue signals rather than simple
binary levels.

Smart sensors involve a given level of signal data processing at the sensor
level, and a certain amount of monitoring tasks is also carried out at the sensor
level. These sensors are expensive and not always suited to heavy industrial
environment.

It is very important to analyse the operation one is going to monitor with a
sensor in depth before doing anything else. Certain questions must be answered
satisfactorily. The following points should be carefully considered:

e Make sure that the previous operation does not influence the correct
execution of the current one.

e Analyse all the factors which can create the given error.

¢ Analyse which of these factors are common, which are stochastic and
which occur very rarely.

e Study the details of how much time, money and space do you have to
supervise.

e Plan the way in which this operation is included within the automatic
supervision system.

In other words, one must plan the supervision operation before choosing a
sensor. Many sensors are flexible enough to be used in several different
supervision tasks, so there may be no need to add a new sensor, but only
reorganize the sensor’s job sequence.
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Once the operation has been analysed, a careful appreciation of the sensor
characteristics available as well as its performance constraints for the particular
application must be made.

8. OTBeTHhTE Ha BOIPOCHI.
1) What are the sensors used for?
2) What kinds of sensors are there?
3) What are the characteristic features of binary sensors?
4) What are the characteristic features of simple sensors?
5) What are the possibilities of smart sensors?
6) What must you do before choosing a sensor?
7) What points should be considered?
8) What kind of sensors may be used in several different supervision tasks?
9) What is necessary to do after the analysis of operation?

9. [loabepHuTe cAOBa, OAH3KHE ITO 3HAYEHHIO, H3 JAHHOIO pAAa.
determine, classify, solid, define, robust, smart, base, range, intelligent,
consider, backbone, take place, analyse, occur

10. IToaGepuTe CAOBA, IPOTHBOIOAOKHBIE IIO0O 3HAYEHHIO, H3 JaHHOIO
paaa.
cheap, future, stochastic, expensive, temporary, previous, common, permanent

11. SamMeHHTe NPONYCKH HYXKHBIM raaroaom (to try, to range, to
constitute, to divide) B coorBeTCcTRBRYyIOIIEH DOopMe.
1) The factors, which can create an error............ in some types: common,
stochastic and rare.
2) The sensors............ in many categories: binary sensors, simple sensors,
complex sensors (digital and analog) and smart sensors.
3) Performance constraints............ the object of a careful analysis.
4) The operators............ to minimize the use of smart sensors at the error
detection level.

12. [IepeBeanTE TEKCT MHCHEMEHHO CO CAOBapeM.

It is advisable to use simple sensors for the detection phase. This decreases
cost, software execution time, and the overall reliability of the supervision system
is improved. Digital sensors are less sensitive to noise than analogue sensors are.
Smart sensors can be brought into the scheme after an error or disturbance has
been detected, in order to help the software in the classification phase. It is
necessary to minimize the use of advanced sensors at the error detection level.

Very much depends on how one structures the software supervision
system. A historical back of the errors is the vital ingredient here. If a simple
sensor gives a signal at a very specific time and system condition, we can trace
the error source from a historical specification of these existing conditions and
use a known error recovery routine.

Ypok 14
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1. BeIDHUIHTE H3 CAOBapsl TPAHCKPHIIIHIO H IIEPEBOJ CACAYIOIIHX CAOB.
3anoMHHTE HX NPOH3HOIIEHHE H 3Ha4YEeHHA.
schedule (n), scheduling (n), add (v), recur (v), signify (v), attempt (v), salvage
(n), become (v), conclusion (n), conventional (a)

2. [IpaBHABHO NPOYHTAHTE CACAYIOLIHE CAOBA H BCIOMHHTE HX
nepeBOX.
function ['fligklon], should [[I1(1d], success [sok'ses], to process [pro'ses], the
process ['pralises], technique [tek'ni:k]|, supply [so'plall], machine [ma'[li:n],
operate ['[Iparel[t], operator ['[porel/ts], consider [kon's[ds]

3. [IpounTaiiTe pAAbI OAHOKOPEHHBIX CAOB. [lepeBeanTe HX, HCXOOA H3
3Ha4YeHHSI CAOBOOOpa3oBaTeAbHBIX 9AEMEHTOB.

schedule (n), schedule (v), scheduling (n), rescheduling (n)

signify (v), significant (a), signification (n)

possible (a), impossible (a), possibility (n), impossibility(n)

form (v), form (n), formal (a), informal (a), formation (n)

recur (v), recurring (n)

4. [IpoyHTaliTe H NEPEBEAHTE CAOBOCOYETAHHS.
machine system, control equipment, information processing, constraint values,
diagnose routine, diagnose application, time-length observation, automatic
cause detection, error recovery routine

5. [lepeBeanuTe NpenAOKEeHHS, yYHTHhIBasd 3HaUYeHHs coro3a "because" -
nmoTomy 4To, "because of"' - u3-3a.
1) Copper is widely used in cables because it is a good conductor.
2) The conductivity is never perfect because of resistance to the flow of current in
metals.
3) The operation of the system is inefficient because the results are unacceptable.
4) Because of different characteristics of disturbances there is a need for many
different supervisory functions and systems.
5) "Performance index" has a broader meaning than "quality index" because this
term is applied not only to process, but also to product and manufacturing
equipment.
6) The practical applications of superconductivity are limited because of the very
low temperature required.
7) Some alloys have displaced iron and steel for many uses because of their more
effective magnetic properties.

6. [lepeBeanTE NPEAAOKEHHS, YYHTBIBasi pa3Hble (PYHKIIHH raaroaa "to
do" (IlpuaoxkeHHe 2, Taba. IT 2.3).
1) This tactic does not improve the overall performance of the system.
2) How does recovery work?
3) Today, automatic recovery is possible to do at every error level.
4) The hard programming approach does not solve the main problem: complex
data structures.
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5) In practice, one does not always do a secondary analysis with smart sensors,
because classification of the error begins at the simple sensor level.

6) In some cases of disturbances, the automatic supervision does interrupt the
machining process instantaneously.

7. IlepeBeauTE TEKCT, YYHTHIBask 3HA4YEHHE T'AarOABHBIX (popm.

Safety systems of the first generation usually consist of a monitoring device
made up of transducer, an amplifier and electronic devices analyzing the
measured signal. They also work with teaching techniques, meaning that
information about the measured process quantity is recorded and memorized
together with NC information. This in turn means that the system records the
process parameter, for example, the cutting force, for each NC-block used for
machining a component.

8. IIpoynTaliTEe H NMEpEBEAHTE TEKCT.
Error recovery

Let us say that we are at the point where we have detected and classified
an error. Now we have to start error recovery routine. How do we do this? There
are two main points of view: rescheduling and active recovery. Rescheduling
tries to avoid the negative effect of an error by rearranging the system's
sequence of actions. It temporarily or permanently disregards the error. This is
acceptable to some degree if the error was of stochastic nature, but this tactics
does not improve the overall performance of the system, it does not add to the
knowledge of the process and it does not consider the effects of recurring
errors. It cannot be considered as a means of error recovery.

How does '"active recovery' work? Active recovery signifies that the
supervision system attempts to correct the error on-line with either manual or
automatic salvage operations. Automatic error recovery is today possible to do
at both the simple and the complex error levels, but becomes impossible for
fatal errors.

Adaptive error recovery is a form of active recovery, theoretically more
true to its name than any other form of recovery.

The most common way to use adaptive error recovery is to have smart
sensors linked directly to the software.

The main difference between conventional error recovery and adaptability
is that the automatic error recovery system works in a closed loop. Smart
sensors and existing programs permit to correct the error. The classification
scheme is simplified and the execution time can be, at least in theory, greatly
reduced.

9. OTBEeTHhTE Ha BONPOCHI.
1) When do you start error recovery routine?
2) What is a rescheduling? What are its disadvantages?
3) What is an active recovery?
4) What kind of error may be recovered by automatic error recovery?
5) What is it necessary to use in adaptive error recovery?
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6) What is the main difference between conventional error recovery and
adaptability?

10. IToaGepuTe cAoBa, OAH3KHE IO 3HAYEHHIO, H3 JAHHOTO paza.
signify, repeat, start, mean, common, link, recur, connect, conventional, put
into operation

11. 3anoAHHTe NIPONYCKH HYXKHBIMH raaroanamMH (to become, to
reschedule, to signify, to recur, to attempt, to add) B
cooTBeTCcTBYylolIeH dopme.

1) The system's sequence of actions............

2) This............ nothing to our knowledge of the process.

3) These errors............ at very short intervals, they must be studied apart.

4) The supervision system............ to correct the errors on-line.

5) The unmanned machining............ a machining in an autonomic

manufacture system without an operator.

0) After a break-down, that manufacturing process............ impossible.

12. TlTonbepurte TepMmuH (error, disturbance, failure, sensor),
3KBHBAaA€HTHBIH JaHHOMY ONpeAeA€HHIO.
1) Instrument, which reacts to a certain physical condition by sending a signal
(usually electrical by nature), transmitting information of this condition.
2) State of manufacture described by the quality index equal to zero or negative.
3) Special kind of failure caused by the control system or the person.
4) Anything which was not planned and influences the quality index of the
process.

13. U3 naHHOroO psAzna CAOB BbIOepHTE ABE I'PYNNEI H3 TPEX
CHHOHHMHYHBIX CAOB. YTO OHH O3Ha4YaroT?
actuator, disturbance, error, sensor, failure, fault, malfunction, break-down,
tolerance

14. IlepeBeanTE TEKCT MHCHEMEHHO CO CAOBapeM.

Research in the field of automatic process supervision and error recovery
has been carried out over several years by various researchers. Automatic
supervision and error recovery systems are software based and they utilize all
types of transducers. The simplest way to design these programs is by using "hard
programming" techniques. This means that the supervision and recovery routines
are included into the robot programs at the robot controller level. This design is
very complicated. If such an approach is taken, 80% of the program code will
consist of sensor signals error recovery routines and "if-then" statements. The
hard programming approach is time and code intensive and it does not solve the
main problem: complex data structures. It also makes any debugging work
extremely complicated. It would be better not to use the robot-controller-based
software and write common programs at the cell-controller level.
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Ypoxk 15

1. IlIpaBHABHO NPOYHTAHTE H BCIIOMHHTE 3HAa4YE€HHE CAOB.
to affect, to correspond, to locate, to determine, to become, to behave, to depend

2. [IpounTaiiTe pAAbI OAHOKOPEHHBIX CAOB. [lepeBeanTe HX, HCXOOA H3
3Ha4YEeHHSI CAOBOOOpPa30BaTEABHBIX 3A€MEHTOB.
nullify (v), nullification (n), nullity (n)
apply (v), application (n)
lead (v), leader (n)
conclude (v), conclusion (n)
desire (n), desirable (a), undesirable (a)
know (v), known (a), unknown (a), knowledge (n)
3. [IpouynTaliTe H NEPEBEAHTE CAOBOCOYETAHHS.
automatic diagnosis system location, non-automatic cause detection,
computer-aided form, steady-state leading forces, fault diagnosis phase,
adaptive control with constraints system

4. BeINHUIHTE H3 CAOBaps 3HaYEeHHA cAoBa "due" H mepeBeaHTE
NpPEeOAOKEHHSA, YIYHTHhIBasA 3TH 3HAYECHHA.
1) The control must be performed with due attention.
2) If both sensory units indicate the part missing, then it is an operational error
due to part missing.
3) In control systems static errors due to steady-state leading forces cannot be
avoided.
4) An expert system determines whether abnormality is due to a recoverable
fault or fatal hardware failure.
5) The expert system must stop normal robot operation and activate fault
diagnosis phase if the abnormality is due to hardware failures.
0) The incorrect reading may be due to a missing part and not due to sensory
unit failing. In some rare cases, it may be due to both.

5. BeINHIIHTE H3 CAOBapfa 3Ha4yeHHs raaroaa "to follow". IlepeBeauTte
NpPEenAOKEHHSA, YIYHThIBasA 3TH 3HAYEHHA.
1) He spoke so fast that nobody could follow him.
2) The nature of process will be discussed first and this will be followed by an
interpretation of the actual system.
3) The typical indication of a tool breakage is a fast increase of the force from
the steady-state force level followed by a temporary drop to zero force.
4) In the robot it is possible to distinguish the following major subsystems: a
manipulator, sensors, a controller, actuators.
5) These schemes allow a separation of the two basic tasks of the control
system: following the desired tracking on one hand and reducing the object of
disturbances on the other hand.

6. [lepeBeauTEe NMpPENAOKEHHSsI, YIHTHIBasl pa3HbIH IIepeBoa caoBa "it"
(IlpuaoxkeHnue 2, Taba. IT 2.16).

1) It is apparent that a robot must be able to operate automatically.

2) It implies that data must be transmitted to the control system.
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3) Although this diminishes the accuracy of the measurement, it also
considerably increases protection against transducer failure.

4) It is understandable that adaptive control with constraints systems are
mostly intended for rough cutting operations.

5) It is unlikely that this design will be duplicated in higher level controllers.

7. IlepeBeaHTE TEKCT, YYHTHIBask 3HaYEeHHE I'AaroOAbHBIX ¢hopM.

Control systems that optimize turning (Tokapusri#i) and boring
(cBepamaBbHEIH) operations are still not to be found in industry. Nevertheless,
much research and development effort is being spent worldwide in order to
realize such systems. One important problem still to be solved in these control
systems is the measurement of tool wear. Recent research findings involving
advanced signal analysis present some hope that this problem will be solved.

Tool breakage is sensed by using advanced pattern of recognition of
changes in the cutting force. This is done by simultaneously comparing the
cutting force to stored cutting force patterns. Several different patterns are
stored in the system, each signifying a different tool breakage. As soon as a
pattern is recognized, an alarm indicating tool breakage is activated.

8. IIpoynTaliTEe H NMEpEBEAHTE TEKCT.

Automatic supervision of control systems.
Diagnosis (1)

In order to increase output as well as to protect systems and operators, it
becomes standard practice to integrate the monitoring and diagnosis functions
of manufacturing into the control systems. The term "diagnosis" is of Greek
origin and means "the detection and determination of all illness". For
technological processes the "illness" corresponds to "disturbances" which affect
the process adversely. The disturbances can be located in the machine system,
the process itself or the operator.

As soon as the monitoring system has detected a functional disturbance,
it is the task of the diagnosis system to determine its location, type and cause.
Following diagnosis, an adequate reaction which nullifies the influence of the
disturbance of the process is necessary.

The monitoring and the diagnosis can be done either manually or
completely automatically. Automatic diagnosis systems are based on an
analysis of the system, module-by-module. To draw up conclusions, automatic
diagnosis systems must also know the behaviour of these modules under
normal conditions, automatic location of changes followed by observation and
tests. The diagnosis knowledge is a part of the automatic system.

Since a great number of factors can lead to many undesirable kinds of
behaviour, complete automatic monitoring and diagnosis are only possible in
exceptional cases, depending on the application. For non-automatic cause
detection, specialists are needed to carry out a manual diagnosis. This manual
diagnosis can be done in a computer-aided form by so-called "Expert Systems",
whereby the type of disturbance is determined via a dialogue of questions and
answers with the help of structured knowledge.
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9. OTBeTHhTE Ha BONPOCHI.
1) What does the term "diagnosis" mean?
2) Where can disturbances be located?
3) What is the aim of monitoring and diagnosis in manufacturing?
4) What is the difference between the function of the monitoring system and
the diagnosis system?
5) What are automatic diagnosis systems based on?
6) Why are complete automatic monitoring and diagnosis possible only in
exceptional cases?
7) How can manual diagnosis be done?

10. HalinuTe B TEKCTE€ CHHOHHMbI CA€AYIOIIHX cAOB. [lepeBeanTe HX.
to abolish, to influence, the malfunction, equal, to conclude, many

11. HalinuTe B TEKCTE CAOBA TOrO K€ KOPHSI, YTO H CACAYIOIILHE.
IlepeBeauTe HX.
to locate, the detection, the determination, the dependency, the
correspondence, to behave

12. [TepeBeanTE TEKCT MHCEMEHHO CO CAOBapeM.

The diagnosis of control-external faults covers all modules and
components, which according to their inputs and outputs, can be assigned as
actuators or signal transmitters. These include, for example, systems to
execute numerically controlled movements, systems to execute protection
functions, and other mechanical components.

As a monitoring is concerned, two different tasks are involved:

1) Monitoring of modules with logical functions by means of Boolean
variables.

2) Monitoring of models with process behaviour by means of continuous
variables.

Ypok 16

1. IlIpaBHABHO NPOYHTAHTE H BCIIOMHHTE 3HA4YEHHSI CAOB.
the fault, the cause, to range, to switch off, to switch over, to result, to avoid, to
damage, to include

2. [IpounTaiiTe pAABI OAHOKOPEHHBIX CAOB. [lepeBeanTe HX, HCXOOA H3
3HaYE€HHH CAOBOOOpa30BaTEABHBIX SAEMEHTOB.

action (n), activity (n), interaction (n), interactive (a), actively (adv.)

man (n), unmanned (a)

disturb (v), disturbance (n)

damage (n), damage (v), damageable (a)

3. [IpouynTaliTe H NEPEBEAHTE CAOBOCOYETAHHS.
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system condition, disturbance conditions, disturbance effect, monitoring
indication, diagnosis knowledge

4. IlepeBeaHTE NpPEAAOKEHHS, YYHTBhIBasg 3Ha4YE€HHSA raaroaa "to
provide" u coro3a "provided".
1) Provided they use the necessary instruments, the measurement will be
always correct.
2) Automation provided the control of not only individual machines, but also of
whole shops and factories.
3) Provided the motors and their servosystems are functioning properly, then it
is possible to force the robot to make some programmed moves exclusively for
diagnostic use.
4) Diagnosis is based on the diagnostic information provided by the event trace
at the time of abnormal behaviour.
5) The recording of this tool wear is not so complicated or difficult provided
there is sufficient illumination.
0) Automatic sensing devices with visual displays are often provided in order to
help operators in monitoring the complex process.
7) Recommendations are provided on working methods for those who have to
deal with robots.

5. BeImHIIHTE H3 CAOBaps 3HAYE€HHA BBIAEACHHBIX cAOB. [IlepeBeauTe
NpPEeOAOKEHHSA, YYHThIBasA 3TH 3HAYEHHA.
1) Since the forces depend on several factors, estimation of tool wear may be
difficult.
2) Cutting forces are the most common parameters measured in metal-cutting
science.
3) Great wear of tool diminishes the cutting force since the effective rake angle
(yroa HakaoOHA) is increased.
4) The problem of detecting bad chip form is difficult since the space for chips
is usually very small.
5) Since the classification of surface according to standards is a rather
complex procedure, industrial applications of this method have been poor.
0) The science of automation had made great progress recently.
7) Since the mid-1970s, the systems have developed and one can even speak of
different generations.

6. [IepeBeanTEe NpPEnAOKEHHSI, yYHTBIBasA pa3Hoe 3Ha4YeHHe caoB "that",
"those" (IIpuaoxkeHHe 2, TabA. IT 2.15).
1) In task level programming, the task, that the robot is required to carry out, is
described in a very abstract way.
2) The basic disadvantage of the call is that of the island (n3o0anpoBanHHBIH
yuacTok) of automation.
3) These tools are used to replace those that have been worn or broken.
4) The control hierarchy is often practically arranged according to organizational
models similar to those outlined (orrcars) for the manufacturing facility.
5) This scheme of representing the control activity in hierarchical control is similar
to that outlined for the single level control activity.
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6) The constraints are generally those of timely and deterministic
(merepMUHUPOBaHHBIN) operation.

7. IIpoynTaliiTe H NEpeBeAHTE TEKCT.
Diagnosis (2)

If a fault is detected by the monitoring way, the system condition
changes from the "regular” to the "disturbed" condition.

At this point, the diagnosis system comes into operation. It detects the
causes of the functional disturbance by means of the following information:

e Location of the fault
e Type of the fault
e Cause of the fault

According to type and cause of the disturbance, a decision can be made
about the best reaction to put into operation. This decision is graded according
to the type of faults, and can range from an indication and a protocol, to
automatically switching off the process or switching over to other units.

Since it cannot usually be guaranteed that all possible disturbance
conditions can be detected automatically, the system might come to a point
where disturbance effects bring it to an uncomfortable condition. This
condition might also result if disturbances were detected, but no effective
reactions were programmed. In such cases, an interaction by human operators
is unavoidable. This shows that a completely unmanned factory is unrealistic
for complex systems. A process disturbed into uncontrollable condition has too
great a potential for damage.

Monitoring and diagnosis must be two separate processes. A monitoring
indication depends on an information source that has a diagnosis information,
i.e. monitoring always includes a certain diagnosis knowledge about the
location of the disturbance.

8. OTBeTHhTE Ha BOIPOCHI.
1) When does the diagnosis system come into operation?
2) What information does it use to detect the causes of the disturbances?
3) What kind of reaction can be used in order to recover the manufacturing
process?
4) When does a system come to an uncontrollable condition?
5) When is an interaction by human operators unavoidable?
6) Why is a completely unmanned factory unrealistic?

9. HaliauTe B TEKCTE CHHOHHMbI CAEAYIOIIHX CAOB H BBIparKeHHH.
IlepeBeauTe HX.
automated factory, impossible, the error, the state, to come to, to begin to act,
the power

10. HalinuTe B TEKCTE CAOBA TOrO K€ KOPHSI, YTO H CACAYIOIILHE.

IlepeBeauTe HX.
the action, the man, the reality, to decide, the inclusion
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11. O6pa3yiiTe C MOMOILILEI0 KOHEEPCHH CYLIECTBHTEABHBIE OT
CAeAYIOLIHX rAaroAoB. IlepeBeauTe HX.
to range, to switch, to cause, to result, to damage, to supply

12. [TepeBeanTE TEKCT MHCEMEHHO CO CAOBapeM.

The pH (mmokazareab KOHIEHTpAaIlMM BOAOPOAHBIX MOHOB) loop has been
generally recognized as the most difficult loop in process control. Many, if not
most, pH control loops are unsatisfactory, either limit-cycling or slow to
response to upsets or both. Considerable effort has been done designing
advanced control systems to solve these problems. Not enough has been done
in designing the neutralization process to be controllable. If the process is
designed to be controllable, the control system can be more effective and
simpler, and, therefore easier to operate and maintain.

Ypoxk 17

1. IIpaBHABHO MPOYHTAHTE H BCIIOMHHTE 3HAa4YE€HHE CAOB.
to process, available, to fail, to supply, to check

2. [IpounTaiiTe pAAbI OAHOKOPEHHBIX CAOB. [lepeBeanTe HX, HCXOOA H3
3HaYE€HHH CAOBOOOpPa30BaTEABHBIX SAEMEHTOB.

process (v), process (n), processing (n), microprocessor(n)

fail (v), failure (n)

control (n), controllable (a), uncontrollable (a), controller (n)

function (n), function (v), functional (a), functionality(n)

connect (v), connection (n)

mean (v), means (n), by means of

couple (v), couple (n), decouple (v)

3. [IpouynTaliTe H NEPEBEAHTE CAOBOCOYETAHHS.
drive and measuring system, information processing, monitoring and diagnosis
component, normal system behaviour

4. [lepeBeauTe, y4HTHIBasi 3HaYeHHe colo3a “whether” - an.
1) The problem which greatly interested the scientists was whether other
elements besides uranium possessed the property of emitting radiation.
2) Following Roentgen's discovery, the x-rays were thoroughly investigated to
determine whether they were waves or particles.
3) Usually a simple touch probe (30ux) is used to feel whether the tool is there.
4) The expert system must first decide whether the abnormality is due to an
operational error or a hardware fault.
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5) When a hardware failure is detected the controller first checks whether
motors are operating correctly.

5. IlepeBeanTE NpEAAOKEHHS, YYHTHIBAasA 3HAYEHHE CAOB C 3A€MEHTOM
“-self”/”-selves”: (cam, camo-).

1) Metal cutting power in itself is of great interest.

2) Most factors concerning machining supervision have to be related to the

manufacturing processes themselves.

3) A skilled workforce in itself is difficult to find.

4) Self-organizing controllers are a possible solution to this problem.

5) The idea is to make the robot self-sufficient in diagnosis.

6. IlepeBenuTE NPEAAOKEHHS, OOpaliass BHHMaHHE HAa pa3AHYHEBIE
raaroabHsle popMsI.
1) After the information related to all the machining involved in making a
complete component is stored, the actual monitoring phase can also take place
for the next workpiece.
2) One big disadvantage of this system is that operator must calibrate it by
using the first workpiece as a calibrating device, the time and memory for more
complex workpieces using long NC programs.
3) When components of the system are machined after (coraacuo, o) the
learning process, actual cutting forces are monitored and checked to ensure
that they are within the established limits.
4) The stored values must be deducted from the measured values in order to
obtain the true machining values.

7. IIpounTafiTe H NEepeBeAHTE TEKCT.
Diagnosis (3)

The control equipment exists at all the electronic and electrical elements,
including the connecting elements of the drive and measuring systems and all
the equipment used in information processing. Modern diagnosis technology is
based on electronics and such equipment is generally available today for most
control systems in the form of microcomputers. Thus, the monitoring and
diagnosis component is part of the machine system which itself can fail.
However, as experience shows, when electronic controllers are used as a
central part of the control system (processor, storage, bus, current supply)
failure rates are very low in comparison to the system as a whole.

For a better classification of the diagnosis strategies, it is reasonable to
divide the faults to be observed into internal and external control faults and
thus to relate the faults according to the monitoring and diagnosis functions.

Disturbances are caused by internal faults and by external faults. The
latter are differentiated into elements without information processing of their
own and elements with information processing of their own.

There are two basic principles for automatic monitoring and diagnosis:

1) checking the functionality of a module by means of specified tests; and

2) checking the functionality by observation.
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A testing procedure is characterized by the fact that the module to be
checked is connected to a testing function, which means that the checking is
done actively. Since this generally has a harmful effect on the process, it must
be possible to decouple the checked module from the process itself while
testing is in progress.

The characteristic of an observation is the passive checking of the normal
system behaviour of a module by observing its input and/or output values.

8. OTBeTHhTE Ha BOIPOCHI.
1) What does the control equipment consist of?
2) What form does this equipment take in the machine system?
3) What is the role of the control equipment in the machine system?
4) How are the faults of the machine system classified?
5) What are these faults related to?
6) What are two basic principles for automatic monitoring and diagnosis?
7) How is the testing procedure realized?
8) How is observation procedure realized?

9. HaliAuTe B TEKCTE aHTOHHMBI CA€AYIOLIHX CAOB. IlepeBeanTe HX.
passive, helpful, to succeed, unavailable, internal, to switch on

10. HalinuTe B TEKCTE CAOBA TOrO K€ KOPHSI, YTO H CACAYIOIILHE.
IlepeBeauTe HX.
the checking, the processing, the availability, the failure, to compare, to
observe, to classify, different, to function

11. IlepeBeanTE TEKCT MHCEMEHHO CO CAOBapeM.

Creating a new signature for the error type is not difficult. One must read
this signal and store the value with the other signal levels. Then tolerance level
must be set for this signal if complex sensors (digital or analogue) are being
used.

A mathematical model of the error signature is another way to compare
the error signal to tolerance levels. It can be introduced as a confirmation;
however mathematical models cannot be developed automatically. There are no
known faultless automatic error learning modules yet available.

Once the error signal has been classified with its signature, tolerance
levels and history, the system should ideally propose an error recovery routine.
In some cases, depending on the type of error, it can be generated
automatically. But this is a very difficult part of error recovery and usually it is
done manually by the operator.

Ypok 18

1. IlIpaBHABHO NMPOYHTAHTE H BCIIOMHHTE 3HAa4YE€HHE CAOB.
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to need, the signature, to subject to, the constraint, the routine, to extend, to
require, on-line, the component, the development, to load

2. [IpounTaiiTe pAABI OAHOKOPEHHBIX CAOB. [lepeBeanTe HX, HCXOOA H3
3Ha4YeHHSI CAOBOOOpPa30BaTEABHBIX 3A€MEHTOB.

compare (v), comparison (n), uncomparable (a)

'subject (n), sub'ject (v)

value (n), valuable (a), evaluation (n)

extend (v), extensibility (n)

3. [IpounTafiTe H NEpeBeAHTE CAOBOCOYETAHHA.
time-length observation, constraint comparison, test and observation routine,
permanently loaded service routines, programmable logic controller, process
course

4. [IpaBHABHO NPOYHTAHTE H NIepeBeAHTEe HHTEPHAIlHOHAABHBIE CAOBA.
focus ['fallkas], criteria [krall't[lor(llo], defective [d[I'fekt[]v], procedure
[pra'si:[19], permanently ['pll:monontll]], via [vallq]

5. [lepeBeanTE MpEeAAOKEHHA, OOpamlass BHHMaHHEe HAa BbIAEA€HHBIE
CAOBa (some — HEKOTOPbIH, HECKOABKO; the same - TOT Ke caMbIi).
1) The control system obeys the same basic principles as for control of motions of
any mechanical system.
2) It may result in some deterioration of the dynamic performances of the system.
3) In some applications the base of the robot is carried by a vehicle which gives
the possibility of large linear displacements.
4) The results are the same as those obtained in the previous experiments.
5) There are some restricted flow of control or sequencing commands available
which depend on the input from simple sensors.

6. BeImuIIHTE H3 CAOBapAa 3HAYE€HHS BBIAEACHHBIX CAOB H IEepeBeAHTE
NpPEeOAOKEHHSA, YYHThIBasA 3TH 3HAYEHHA.
1) The internal electronic net of a robot system will have both analog and digital
circuitry.
2) This measure has both advantages and disadvantages.
3) Both velocity and displacement can be acquired by electric signal integration.
4) Information from the force transducers is used both for Automatic Data
Control handling and for the safety system.
5) Fuzzy control can be viewed as an intermediate class between discontinuous
and linear control systems, resulting in a compromise between advantages and
drawbacks of both.

7. llepeBeanTE NMPEOAOKEHHS, OOpallass BHHMaHHe HAa ITIaCCHBHBIH
3aaor ([Ipuaoxkenue 2, Tada. IT 2.4).
1) This closed-loop phenomenon can be affected by the cutting data chosen.
2) All events will be permanently guarded by the safety system.
3) Nothing can be done to improve control performance when the control
equipment does not perform adequately.
4) The cells are connected by means of a local network for information exchange.
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5) The architecture is being implemented by us in the project at Wayne State
University.
6) This definition of robots is often referred to by researchers.

8. IlepeBenuTE NpPEeAAOKEHHSI, OOpallas BHHMaHHEe Ha Pa3AHYHBIE
raaroabHsble pOopMsI.
1) The supervision system has the ability of distinguishing between tool
breakage and tool wear.
2) The lack of suitable sensors for tool-wear estimation is still one of the most
serious obstacles to be overcome.
3) Automatic sensing devices with usual displays are often provided in order to
help the operator in monitoring and controlling the complex processes.
4) An instruction in the task level program represents a description of a state
transition, the discrete steps of robot changing from an initial state to the next
state.

9. [IpounTafiTe H NEpeBEAHTE TEKCT.
Diagnosis (4)

For the testing and observations, there is a great number of procedures
available, so the choice has to be made carefully.

Both with testing and observing the results need to be compared. The
comparison has different criteria according to the task and diagnosis strategy.
The result of a signature analysis is compared with a given bit pattern, from
which the decision "defective" or "in order" can be made. The result of time-
length observation is typically subject to a constraint comparison that is
obtained from tables. The comparison values can be stored before the
operation, transmitted with the help of operators, or by self-learning during the
test or in an operation phase built into the system itself.

Self-learning procedures are especially valuable for those variables and
their combinations of which the constraint values are not known a priori. Test
and observation routines serve for checking both individual components and
systems. The routines can be used either by external diagnosis systems or by
additional programs contained in the control system. There is a growing
tendency to store such aids in the control system as permanently loaded
service routines.

When following a system from its development phase to its use in
production, various diagnosis applications can be differentiated.

During the phases of development and initial operation, the diagnosis
routines do not have to be components of the system. Programmable logic
controllers, for example, can be extended by using so-called external test
systems.

During the production phase, however, permanent automatic monitoring
and diagnosis are required. The corresponding routines therefore run on-line,
parallel to the process course. If the diagnosis system is part of the control,
and such is the usual case, one speaks of "integrated diagnosis".

10. OTBeThTE HAa BONPOCHI.
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1) How is the result of a signature analysis compared?

2) How is the result of time-length observation compared?

3) How are the comparison values treated?

4) What do the test and observation routines serve for?

5) Why diagnosis routines do not have to be included into the system during
the phase of development and initial operation?

6) When do the diagnosis routines run on-line?

7) What is an integrated diagnosis?

11. HalinuTe B TEKCTE€ CHHOHHMBI CA€AYIOILIHX CAOB H BbIpaxKeHHH.
IlepeBeauTe HX.
autonomous, automatic, to concentrate, to include, by means of, the program,
the part of something

12. HalinuTe B TEKCTE CAOBA TOrO K€ KOPHSI, YTO H CACAYIOIILHE.
IlepeBeauTe HX.
needless, the subject, the extension, the requirement, to develop, the loading,
to constrain

13. IlepeBeanTE TEKCT MHCEMEHHO CO CAOBapeM.

To use the operator manual assistance is contrary to the aim of an
automatic supervision and error recovery system, but experience shows that an
experienced operator can decide the best alternative to take when the error cause
is difficult to locate and there is time constraint. One must not forget that there
are many parameters to consider. For example, if such an error occurs when the
last product in batch being assembled is urgently required, then the operator may
decide to jump directly to the next product and assemble the last one manually to
save time. This of course is very difficult to take, because this decision does not
take into account the fact that the cause of error may be due to the hardware and
so the same error will affect the next product. It is a question of how complex one
should make the supervision and recovery system without increasing the
occurrence of errors caused by the complexity of such system.

Ypok 19

1. IIpaBHABHO NMPOYHTAHTE H BCIIOMHHTE 3HAa4YE€HHE CAOB.
the supplement, the package, the measure, to initiate, appropriate, the
reference, accessible, to separate, to receive, to recognize, to mention, to derive

2. [IpounTaiiTe pAABI OAHOKOPEHHBIX CAOB. [lepeBeanTe HX, HCXOAA H3
3Ha4YeHHSI CAOBOOOpa3oBaTeABHBIX SAEMEHTOB.

measure (n), measure (v), measurement (n)

range (n), range (v), arrange (v), arrangement (n)

'access (n), ac'cess (v), accessible (a)

separate (v), separate (a), separately (adv), separation (n)

receive (v), reception (n)
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3. [IpounTafiTe H NEpeBeAHTE CAOBOCOYETAHHA.
test program, statistical diagnosis procedures, known fault pattern, reference
standards, control functional unit, control internal hardware fault sources,
different function components

4. [lepeBeauTe NpEeaAOKEHHS, OOpalIas BHHMaHHE Ha BbIAECA€HHBIE
cAoBa.
1) Piezo-electric materials are usually ceramic, but crystals are also available.
2) Typical cutting force monitoring systems are available on the market. Most
of the systems available at this time belong to the same category.
3) Statistics on robot related accidents are difficult to find. Those available
have no statistically sound (Hazexxup1it) information.
4) Of all the instruments available the Geiger counter (cueT4yuk) is the most
suitable for the purpose of counting particles.
5) Before the availability of rural electricity via transmission lines a wind
generator system was a very clean and convenient source of electric power.
6) We are interested to know what fraction of the available energy we get in the
form of useful work. This fraction we call efficiency.

5. BeInuminTe 3HAa4YEHHSI BHIAEACHHBIX Hape4YHH H COI030B. IlepeBeanTe
NpPEeOAOKEHHSA, YIYHThIBasg 3TH 3HAYEHHA.
1) This method is not efficient. Tool wear must therefore be evaluated using
other principles.
2) Nevertheless, the question of what to do with the measured values is of
great importance.
3) Although this diminishes the accuracy of the measurement, it also
considerably increases protection against transducer failure.
4) The time and memory used for this process is great. Furthermore, the
number of workpieces is so small that even just one workpiece can be a
considerable percentage of the whole batch.
5) A change can be activated. Otherwise, an alarm signal will attract the
operator to a malfunction.
0) This system will work as an ADC system whenever possible.
7) Safety control may be based on adaptive control. However, the bandwidth of
the safety control and optimizing control is quite different.

6. IlepeBenuTeE NPEAAOKEHHS, OOpalass BHHMaHHE HAa pa3AHYHEBIE
raaroabHsle (pOopMsI.
1) We begin by examining the manufacturing cell which is regarded by many
as the building block of larger systems.
2) Off-line programming is understood to have two elements: the
development of the flow of control code and the development of the position
instructions.
3) The robot usually follows a complex path from start point to end point, this
path being generated by all the robot joints together.
4) The robot controller is assumed to have the necessary hardware and
software to allow the high level instruction to generate the low level
instructions to perform the actual state transition.
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7. IlpounTafiTe H NEpeBEeAHTE TEKCT.
Diagnosis process (1)

Individual hardware components are supervised by small hardware
supplements such as timer. Another usual method is to check all the hardware
components, if possible, by test programs.

Since large software packages are not free of faults, it is necessary to take
supervisory measures within the software. Various algorithms and procedures are
available for these. Statical diagnosis procedures use known fault patterns to find
the appropriate cause of any faults and to initiate appropriate reactions. In this
case, statical diagnosis procedures mean that already existing fixed arrangement
between fault pattern and fault cause is used. Dynamical diagnosis systems are
capable of automatically recording processes with the reference standards.

Today automation systems are modularly structured, so that diagnosis is
based on accessible signal components. There are several possibilities of
realization. One method is the integration of the supervisory and diagnosis
functions into the software already used during the development of the control
functional units.

Another method is to keep the monitoring and diagnosis separate from the
real functions. A monitoring and diagnosis unit made for a special function or for
different functions can receive the data of one of several functions via adequate
interfaces.

With the development of control functions, the diagnosis interface has to be
considered as a separate phenomenon. The diagnosis function is separately coded
and is therefore portable on to additional hardware.

So one can say that the method mentioned first does not cover control-
internal hardware fault sources. If the second method is used, faults of the
control hardware can also be recognized and a certain standardization of the
diagnosis component is possible. Furthermore, diagnoses become possible which
can only be derived from an analysis of variables of the different function
components.

8. OTBeTHhTE Ha BOIPOCHI.
1) How are individual hardware components supervised?
2) How are software components supervised?
3) What is the principle of functioning of statistical diagnosis procedures?
4) What is the first method of modular structurization of automation systems?
5) What is another method of modular structurization of automation systems?
6) What is the difference between these two methods?

9. HalinuTe B TEKCTE CAOBA TOIO K€ KOPHSI, YTO H CAeAYyIOLIHE.
IlepeBeauTe HX.
the supervision, to pack, the measurement, the separation, the derivation,
recognizable, the reception, the accessibility, to realize, the addition, the module

10. ITepeBeaHnTE TEKCT MHCEMEHHO CO CAOBapeM.
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System engineering and the organization

A system is an organized whole, which means a plan according to which
parts are interconnected to constitute a whole.

Defined in this way, the term system covers a large spectrum of our
physical, biological and social reality. To analyse this reality a theory has been
developed — System Theory — that tries to deal with dynamic systems and the
interactions in its parts.

It is important to differentiate between open systems and closed systems.

The open systems consider the interaction among its components and
with its environment. In these systems there is a dynamic relationship with the
environment, from which they receive various inputs, transforming them and
sending the outputs back to it. They adapt themselves to this environment
through internal changes to their structure and in the process developed by
their parts.

On the other hand, the closed systems consider the system under
analysis as self-contained (camomocTaToO4YHBIHN).

Ypoxk 20

1. IIpaBHABHO NMPOYHTAHTE H BCIIOMHHTE 3HAa4YE€HHE CAOB.
occur (v), distinguish (v), location (n), specify (v), definitely (adv), diversity (n),
search (n), program (n)

2. [IpounTaiiTe pAAbI OAHOKOPEHHBIX CAOB. [lepeBeanTe HX, HCXOAA H3
3Ha4YeHHSI CAOBOOOpa3oBaTeAbHBIX 9AEMEHTOB.

available (a), unavailable (a), availability (n)

definite (a), indefinite (a), definitely (adv.), define (v)

specify (v), specification (n)

locate (v), location (n)

3. [IpounTafiTe H NEpeBeAHTE CAOBOCOYETAHHA.
system software, operation software, pattern behaviour, function oriented
diagnosis technology, typical fault pattern, fault search program, function
result

4. [lepeBeauTe NpPEeaAOKEHHS, OOpalIass BHHMaHHE Ha BbIAECA€HHBIE
CAOBa. BRImHIMIHTE HX 3HAYEHHA.
1) Position and displacement control is not the only type of control which may
be required in the performance of robotic tasks.
2) The only way to cope with such disturbances and reject their effect on the
system is the introduction of a reset action in the control system.
3) In most countries where robots are used, no data or only vague (HeTouHBIH)
data about robot related accidents is available.
4) Human interference is minimized and is required only when the identified
faulty unit is to be replaced.
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5) Failures in motors are not very common. The only way to overcome this
problem is first to repair the faulty motor and then to go through the diagnostic
phase.

0) The only real link between programmable manufacturing and the balance of
the computer-integrated manufacturing are those associated with CAD/CAM.
7) It is only the relevant modules that are modified rather than a very large
single software system.

5. IlepeBeauTE NpenAOKEHHS, ODOpalas BHHMaHHE HAa BhIAEACHHBIE
CAOBa. BRImHIIHTE HX 3HAYEHHA.
1) Because of the conditions in the cutting zone, there is no way of inspecting
the tool wear.
2) Static measurements are always quasi-static. Because of this and the
temperature drift problem, piezo-electric transducers have to be reset prior to
measurement.
3) Because of the techniques employed, the diameter information can be used
as a correction for the next workpiece.
4) Because of the nature of the measured values, safety systems of this type
are used for medium cuts.
5) This system can be considered as belonging to the third generation of safety
systems, because no teach-in is necessary.
6) The implementation of an optimizing system increased the economic benefit
because of much heavier investment needed.
7) We shall study now the dynamics and control of robotic manipulators
because they are relatively complex mechanical systems.

6. IlepeBeauTE NPEAAOKEHHS, OOpaliass BHHMaHHE HAa pa3AHYHEBIE
raaroabHsle (pOopMsI.
1) A parts family is considered to be a set of parts that requires similar tooling
and machine operations. A cell is usually used to transfer raw materials into
finished products.
2) We must have supervisory control and sensors to monitor and detect the
cell condition and to decide the new activity.
3) Any cell built must be capable of interfacing mechanically and electrically
(power and control) with any further automation that is likely to be installed.
4) Depending on their relative importance, the incoming signals may require
the computer to interrupt its current task to carry out one of higher priority.
It must, therefore, be capable of interfacing with sensors to permit process
monitoring.

7. IlpounTafiTe H NEpeBEeAHTE TEKCT.
Diagnosis process (2)

Normally faults occur only with components that can fail, so that software
which has been tested once and which does not change can be looked on as fault
free. Experience shows, however, that software faults can be uncovered even after
it has been in operation for a very long time because the great number of
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combinations cannot be tested during the test phase by simply using the input
parameter. Therefore, it is reasonable to supervise on-line both the system
software and the operator software. If spare hardware is unavailable, hardware
and software cannot be definitely distinguished. Software diagnosis is done either
by test using pattern behaviour and input parameters or by specifying the time of
operation. A further method compares results on software diversity. During this
comparison various pieces of hardware should be used if possible.

With function oriented diagnosis technology, one can use the fact that
functions need different hardware and software modules, so that faulty modules
can be located by various tests. These tests lead to a typical fault pattern for every
fault. A fault search program with a tree structure can be used to analyse the
location of the fault.

8. OTBeTHhTE Ha BOIPOCHI.
1) What components can initiate a fault?
2) Why can the software faults be uncovered during the operation of the system?
3) What is it reasonable to supervise in order to minimize the number of faults?
4) How is software diagnosis realized?
5) How can faulty modules be located in function-oriented diagnosis technology?
6) What program is used to analyse the location of the fault?

9. HaiAuTe B TEKCTE AEKCHYECKHE 3KBHBAA€HTBI CACAYIOIIHX
BBIpaXKeHHH.
to consider the system, defective modules, to discover the fault, to supervise
automatically

10. IlepeBeanTE CAOBOCOYETAHHS.
6e301I1n60YHBIH, IporpaMMa 00HapPYKEHHUs OIIHOKH, OOHAPYKUTH
MECTOIIOAOKEHUEe OUTNOKH, OIINOKH ITPOUCXOASAT, OOHapysKeHHAas OIIbKa,
pa3anyaTh OIIMOKH, pasHooOpasre MeTOI0B

11. ITepeBeanTE TEKCT MHCHEMEHHO CO CAOBapeM.
Motion control of Robot manipulation

The design of intelligent, autonomous machines to perform tasks that are
dull and dangerous for humans is the ultimate goal of robotics research.
Examples of such tasks include manufacturing, construction, space
exploration, robotic-assisted medicine etc. The field of robotics is highly
interdisciplinary and requires the integration of control theory with computer
science, mechanics and electronics.

The term "robot" has been applied to a wide variety of mechanical
devices, from children's toy to guided missiles. An important class of robots is
the manipulator arms. These manipulators are used primarily in materials
handling, assembly and other manufacturing applications.

Robot manipulators are basically multi-degree-of-freedom positioning
devices. The robot, as "the plant to be controlled", is a multi-input/multi-
output, nonlinear mechatronic system. The main task in the motion control of
these robots is the complexity of the dynamics and uncertainties, both
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parametric and dynamic. Parametric uncertainties arise from imprecise
knowledge of kinematic parameters and inertia parameters while dynamic
uncertainties arise from link flexibility, actuator dynamics, friction, sensor
noise and unknown environment dynamics.

Ypok 21

1. IlIpaBHABHO NPOYHTAHTE H BCIIOMHHTE 3HAa4YE€HHE CAOB.
to carry out, the machine tool, to associate, to match, to search, to execute, the
frame network, to find, the approach, to fulfill

2. [IpounTaiiTe pAAbI OAHOKOPEHHBIX CAOB. [lepeBeanTe HX, HCXOOA H3
3Ha4YEeHHSI CAOBOOOpPa30BaTEABHEIX 3A€MEHTOB.

capable (a), incapable (a), capability (n)

require (v), required (past p.), requiring (pres. p.), requirement (n)

fulfill (v), fulfillment (n)

describe (v), description (n)

structure (n), structure (v), structurize (v)

3. [IpounTafiTe H NEpeBeAHTE CAOBOCOYETAHHA.
computer-aided tool, structured knowledge memory, conclusion rule, short
response time, larger knowledge bases, service technician

4. [lepeBeauTe NpEeaAOKEHHS, OOpallass BHHMaHHE Ha BbIAECA€HHBIE
CAOBa. BRIMHIINTE HX 3HAYEHHS H3 CAOBapd.
1) The careless manner of carrying out the experiment may induce the
assistant to an error.
2) This device can be used in two different ways.
3) In this way, compensation for tool wear can be achieved.
4) In adaptive control the use of acoustic emission is a way of analyzing high
frequency patterns.
5) The machine tool of tomorrow must be able to monitor the process and
diagnose all events in almost intelligent way.
6) One common way to increase the sensitivity of the transducers is to make
the structure more flexible. Another way is to use modern calculating tools to
find the optimal placement of the transducer.
7) These dynamic characteristics may sometimes influence measuring results
in an undesirable way.
8) Logical cell controllers are equal decision makers and perform all planning in
a cooperative manner.

5. IlepeBenuTE NpEeAAOKEHHSsI, OOpallags BHHMaHHE Ha Pa3AHYHBIE
raaroabHsle pOopMsI.

-61 -



1) For process control the computer must have the software capability to
direct the hardware devices to carry out tasks. It must be able to be
interfaced to actuators.

2) The control system software must be capable of accepting inputs from
operators and outputs of commands to trigger (mHUIIEpPOBaTH) Operator
activities.

3) Problems arise because there is a number of computers in contention (3zech
— Tpebyromrue cBg3u) for the network, each perhaps waiting to pass messages
around the system, each needing to communicate message in an efficient
way.

4) If two or more stations decide to transmit (Bectu nepenady) simultaneously,
there will be a collision. Each will detect the collision, abort (mpepriBats) its
transmission, wait a random (r1pon3BoabHBIH) period of time, and then try
again, assuming that no other station has started transmitting in the
meantime. To minimize delay, an adaptive randomization (mepemerleHue)
strategy has been advised.

6. [IpounTaiiTe H NEepeBeAHTE TEKCT.
Use of expert systems

Simple logical systems can generally be divided into modules in such a
way that a completely automatic diagnosis can be carried out. A machine tool,
however, is very complex, so that it becomes impossible to supervise all
existing elementary modules. Because of their capability of thinking, and their
capabilities also to learn, compare, recognize patterns and associate them,
humans are extremely efficient diagnosis systems, which cannot be matched
by computers. Computers are faster than people with their capabilities of
searching and executing algorithmical processes. As the property of data
processing is helpful in diagnosis, so-called "Expert Systems" can be described
as structured knowledge memory with conclusion rules.

Today several methods, such as rules, frames, semantical networks, are
used quite suitable for recording empirical knowledge. For generation of a
knowledge base, facts and rules which relate to both functional and practical
knowledge have to be recorded for every module of the machine.

By means of the conclusion components, the dialogue between the
service technician and the expert system is controlled, whereby these
components can be structured differently. An approach to faults is made by
separating those modules in which the faults cannot be found. This is shown
by the correct input and output values.

An expert system, when asked, must have a short response time.
Experience shows that this requirement is not yet fulfilled for larger knowledge
bases and medium databases. In the future, expert systems should be able to
play an important role in fault diagnosis.

7. OTBeThTE HAa BONIPOCHI.
1) Why is it impossible to supervise all elementary modules of a machine tool?
2) Why do humans represent extremely efficient diagnosis systems?
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3) What is the advantage of the computers in comparison to the humans?

4) What is an Expert System?

5) What methods are used to represent the knowledge?

6) Are these methods recorded for the whole machine tool?

7) How is the dialogue between the service technician and the Expert System
controlled?

8) How is an approach to faults made?

9) Are Expert Systems used for large knowledge bases?

8. Ilonbepurte Tepmunsl (downtime; expert system; adaptability of
manufacturing system) k caeayromum onpemeAeHHAM.
1) Ability of manufacturing system to eliminate or to diminish the influence of
disturbances by appropriate changes in its operation.
2) Structured knowledge memory with conclusion rules.
3) Time of interruption in machining caused by a failure (break-down).

9. HalinuTe B TEKCTE CAOBA TOIO JK€ KOPHSI, YTO H CAeAYIOLIHE.
IlepeBeauTe HX.
the association, the execution, the findings, to approach, the fulfillment,
extreme, the existence, the representation, to know, to help

10. ITepeBeanTE TEKCT MHCEMEHHO CO CAOBapeM.

The Integrated Service Digital Network operates quickly. It supplies the
user at the basic telephone connection with two so-called B-channels and a D-
channel. The two B-channels are line-connected and form useful channels
which are independent of each other and can be used simultaneously: they
transmit language, text, pictures and data. The D-channel transmits
information for controlling and supervising purposes.

With the introduction of the ISDN an efficient new network became
available, which, for functional as well as for financial reasons, is especially
suitable for setting up teleservice systems.

Ypoxk 22

1. IlpaBHABHO NPOYHTAHTE H BCIIOMHHTE 3HAa4YEHHSI CAOB.
to accomplish, to focus, to consider, to consist, to contain, major, inherent, the
schedule

2. [IpounTaiiTe pAABI OAHOKOPEHHBIX CAOB. [lepeBeanTe HX, HCXOOA H3
3Ha4YEeHHSI CAOBOOOpPa30BaTEABHBIX 3A€MEHTOB.

cell (n), cellular (a)

decide (v), decision (n)

depend (v), dependent (a), independent (a), independently (adv.)

address (n), address (v), addressable (a)

major (a), majority (n)

change (v), exchange (v)
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3. [IpounTafiTe H NEpeBeAHTE CAOBOCOYETAHHA.
cellular flexible manufacturing system, factory operation function, information
processing/decision making function, decision propagation, transportation
subsystem, manufacturing planning, cell level scheduling

4. IlepeBeaAuTe NPEAAOKEHHS, OOpallas BHHMaHHE HAa BhIAEA€HHEBIE
NpeaAOTH.
1) This makes this method less reliable for industrial application.
2) In the supervision systems used in industrial applications, most factors are
evaluated by indirect measurement methods.
3) Among the quantities which can be measured and detected during the
process in a machining system in order to make performance (onpeneauTts
xapakTepucTuKy) of the system are tool wear, tool failure etc.
4) The reason for behaviour of the tool is that when the tool collapses
(romaThcs), no actual cutting takes place for a short period of time.
5) The tool starts to function after an interval of usually some hundred
milliseconds.
0) The control system has to react fast enough in order to prevent further
cutting after the force drop.
7) This state of the control may be reached during the program testing prior to
production.

5. IlepeBeauTE NpEenAOXKEHHS, ODpallas BHHMaHHE HAa BhIAEACHHEBIE
CAOBa. BRImHIIHTE HX 3HAYEHHA.
1) A wide variety of industrial processes are controlled by means of telemetry.
2) “Telemetry” is a combination of Greek and Latin words and means
"measurements at a distance".
3) For this experiment you must take the mean value of several temperature
measurements.
4) The computer's ability to do simple work by simple means explains its wide
use.
5) For normal tool wear detection, the force F1 is evaluated by means of a
sliding (ckoawb3amnii) mean value F2.
0) Tool failure means that the tool has been completely worn out or broken.
7) The main disadvantage of piezo-electric transducers is their sensitivity at
high temperatures, meaning that the piezo effect will be lost at excessively
high temperatures.

6. IlepeBenuTE NPEAAOKEHHSA, OOpalass BHHMaHHE HAa pa3AHYHEBIE
raaroabHslie (popMsI.
1) A readable language needs the programmer to write in a structured way.
Typically a structured program is a hierarchy of modules, each having a
single entry point and a single exit point.
2) The language must be flexible enough to allow the programmer to carry out
whatever he wishes, without having to use machine code inserts
(BKaroueHHe) or other similar techniques.
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3) Real-time systems must often achieve high computational throughput
(mpomyckHaga criocobHocTh) in order to meet the constraints imposed by the
monitoring and control of the systems.

4) Over the next few years we are likely to see many developments in
manufacturing systems.

7. IlpounTafiTe H NEpeBEeAHTE TEKCT.

Decentralization of planning and control in a cellular flexible
manufacturing system (1)

In an automated manufacturing system the objective is to accomplish
two classes of manufacturing functions in a fully automated and flexible
manner. These are: factory operation functions and information
processing/decision making functions. Information processing functions are
required to guide and support factory operations. Here, we focus primarily
upon the automation of manufacturing planning and control functions.

Let us consider a manufacturing system consisting of units called flexible
manufacturing cells. These cells are connected by means of a local area
network for information exchange and decision propagation, and by a
transportation subsystem. In the information processing, until recently, the
major focus has been on integration of independently automated components
such as Computer Aided Design (CAD) and Content Addressable Memory
(CAM). Such orientation do not fully exploit the inherent advantages of cellular
architectures. For example, models generated from CAD systems do not
contain enough information to drive process planning. Planning is not linked to
the shop floor, and thus cannot incorporate online information.

In addition to manufacturing equipment, each cell has computing and
data storage units collectively referred to as a logical cell controller. Among
others, an important function of a cell controller is to act as a link between the
cell and the rest of the system. The cell controller of each cell is capable of
exchanging information with the rest of the system through a communication
subsystem.

In almost all cellular architectures presented by researchers so far (mo
cux 1op) the cell controllers have limited functions which are cell NC
programming, monitoring, cell level scheduling etc. All other functions such as
process-planning, material requirements planning, coordination among cells
etc. are performed externally at higher levels of control in the system.

8. OTBeTHhTE Ha BOIPOCHI.
1) What is the objective of an automated manufacturing system?
2) What is the aim of information processing functions?
3) What does a manufacturing system consist of?
4) How are manufacturing cells connected?
5) Give examples of the integration of independently automated components.
6) What is a logical cell controller?
7) What are the functions of the cell controller?
8) At what level are process-planning and coordination among cells performed?
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9. lNonb6epuTe TepmuHEI (identification; cell; emergency stop) k
CA€AYIOLUIHM ONpeneACHHSIM.
1) Autonomic manufacturing system which may operate without human
supervision.
2) Interruption in machining caused by the detection of a failure.
3) Process of model verification. On-line identification may be a part of a
sophisticated monitoring system.

10. HalinuTe B TEKCTE CAOBA TOrO K€ KOPHSI, YTO H CACAYIOIILHE.
IlepeBeauTe HX.
the accomplishment, considerable, the container, the inherence, the
connection, to depend, the architect

11. ITepeBeanTE TEKCT MHCEMEHHO CO CAOBapeM.

Tool wear in turning (TokapHas o0pabotrka) and boring (cBepaeHHE)
operations comprises estimations of flank wear (6okoBoi#t m3Hoc) on the relief side
(cropora cOpoca). The mechanisms deciding what wear type will occur in a
specific operation depend on the tool and workpiece material combination and the
cutting data used. In addition to these important wear types, plastic deformation
of the tool tip and chipping of the cutting edge play important roles in tool wear.

In an automatic supervision system, tool wear is an important parameter to
monitor. Unfortunately only flank wear can be measured using optical methods
and in image processor system. Other types of wear are more complicated to
measure.

Ypok 23

1. IlIpaBHABHO NMPOYHTAHTE H BCIIOMHHTE 3HAa4YE€HHE CAOB.
responsible, the trigger, to exist, to send, to deal with, to distribute, to suggest,
to issue, the domain, to approach

2. [IpounTaiiTe pAABI OAHOKOPEHHBIX CAOB. [lepeBeanTe HX, HCXOAA H3
3Ha4YEeHHSI CAOBOOOpPa30BaTEABHBIX 3A€MEHTOB.
responsible (a), responsibility (n)
propose (v), proposal (n)
create (v), creation (n), creative (a)
distribute (v), distributed (past p.), distributing (pres. p.), distribution (n)
make (v), maker (n)

3. [IpounTafiTe H NEpeBeAHTE CAOBOCOYETAHHA.
essential high level global decision, shared (o6mruti) CAD database logical cell
controller, shop floor operation, entire factory level strategic and tactical
planning, object oriented approach, adaptive resource sharing, fault tolerance

4. [lepeBeauTe NpEeaAOKEHHSI, OOpalIass BHHMaHHE Ha BbIAECA€HHBIE
NnpenAOTH.
1) This force in most materials shows a significant increase with the tool wear.
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2) For application in productive machine tools, special sensors are usually used.
3) Despite all their drawbacks, piezo-electric transducers may prove to be very
useful provided that their disadvantages are properly taken into account.

4) These measurements are truly static over a long period of time.

5) Several safety systems are built to operate on information from the feed motor
power.

6) In order to obtain complete information on tool wear the transducer should
have the possibility of looking at the tool from different angles.

7) After the information is stored, the actual monitoring phase can take place for
the next workpiece.

8) This maximum force limit is determined by the operator according to the size
of the machine tool.

5. IlepeBenuTE NMpEeAAOKEHHSI, OOpallas BHHMaHHEe Ha 3HAYE€HHE
obopoToB c raaroaom "to take". BeImMHIIHTE 3HAYEHHS 3THX OOOPOTOB.
1) An accident took place at the factory.
2) This CPU takes care of the long-term control action.
3) The programmer must take into consideration the geometrical limitations
of the workpiece.
4) The action taken is usually to shut the whole system off.
5) You must take into account all the disadvantages of this phenomenon.
0) The control action that is taken is a simple on/off signal.
7) An expert system takes control of the robot during abnormal situation.
8) When a sensor unit fails to take a reading indicating the presence of a part,
the controller recognizes an abnormality and passes the control to the expert
system.

6. IlepeBenuTE NPEAAOKEHHSA, OOpallass BHHMaHHE HAa pa3AHYHEBIE
raaroabHsle (pOpMBEI.
1) The basic part of CAD software is a data bank representing the set of
facilities for centralized accumulating and using the data.
2) The time required for a read and write operation is independent of the
physical location within the storage array of the cell being accessed.
3) A database implies (mogpasymeBath) central control of data of consistency
(mammoaHgemocTh) and accuracy, with users having authorized access to
them.
4) In the next century computerization is expected to find more applications
than nowadays.
5) In a typical process, the designer having to describe (Bripaszury) the
design from a graphical draft into data cards, errors are often made.

7. IIpounTafiTe H NEpeBEeAHTE TEKCT.

Decentralization of planning and control in a cellular flexible
manufacturing system (2)

In our model, the complete manufacturing system is viewed as composed
of three autonomous components. These are:
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Management/Business subsystem. This subsystem is responsible for
carrying out entire business operations of the factory and for making out
essential high level global decisions to trigger the activity in other subsystems.

Computer-Aided-Design (CAD) subsystem. In this subsystem design
activity is performed and the finished design is made accessible to other
subsystems by creation a shared CAD database.

Planning and Control subsystem. All shop floor operations lie within the
domain of this subsystem. Besides operational control, entire factory level
strategic and tactical planning are also the responsibility of these subsystems.

The three subsystems above are linked to an interconnection subsystem;
in contrast to some existing proposals for CAD/CAM integration, in our
architecture; there is no integrated data or knowledge base in the system. The
local data and knowledge bases are organized using object oriented approach.

Most of the previous researches follow either centralized or hierarchical
approach for the design of planning and control subsystems. In the
hierarchical approach a computer at a higher level of control sends commands
to and receives information from computers at lower levels of control. This
creates a master/slave relationship among different levels of control.
Consequently, it is not possible adequately to deal with the issues of fault
tolerance, extensibility and dynamic control.

In the fully distributed architecture suggested by us, there are no
multiple levels of control. Logical cell controllers are equal decision makers and
perform all planning in a cooperative manner. For each cell there is a closely
coupled cell controller. The information of a cell is readily accessible to the cell
controller. The cell controllers are interconnected via local area network with
broadcast capability.

8. OTBeTHhTE Ha BOIPOCHI.
1) What is the function of the Management/Business subsystem?
2) What is the function of CAD subsystem?
3) What is the function of Planning and Control subsystem?
4) What are the three subsystems linked to?
5) How are local data and knowledge bases organized?
6) What is a master/slave relationship among different levels of control?
7) What disadvantages does this principle have?
8) What is the principle of the functioning of the fully distributed architecture?

9. IlepeBeAHTE NMPEAAOKEHHSI, yYHTHIBasg 3HAYEHHSI AATHHCKHX
BBIpaXKeHHH:

via - myTem, 4epes;

a posteriori - Ha OCHOBaHHH OIBITA, IOTOM;

a priori — 3apaHee;

vice versa — HaobopoT.

1) In a closed-loop system the influence of all disturbances on the measured
quantity may be corrected, but a posteriori.

2) External errors cause internal errors and vice versa.

3) A monitoring unit can receive the data of one of the several functions via
adequate interface.
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4) We know a priori the advantage of this system.

10. ITonbepurte Tepmunsl (break-down; signal processing; intelligent
monitoring system) K caeayloIIHM ONpeaeA€HHAM.
1) A failure in operation which causes a stoppage of the process.
2) Self-improving monitoring system with some ability to learn on the basis of
monitoring experience.
3) Set of operations performed on the signal in order to derive the desired
information.

11. IlepeBeanTE TEKCT MHCEMEHHO CO CAOBapeM.

Tool failure means that the tool has been completely worn out or broken.
This state is usually easier to record than the slower tool-wear progress. If the tool
fails during a cutting operation it is possible to detect breakage using the signal
analysis of cutting forces. Usually, when a tool breaks, the cutting force will
temporary disappear or be drastically (cuarHO) reduced. The reason of it is that
when the tool collapses no actual cutting takes place for a short period of time. If
the power is not turned off, the remaining part of the tool will start to cut with
very bad performance after an interval of usually some hundred milliseconds.
This conduct is used in some systems as an in-process indication of a broken
tool. Needless to say that the control system has to react fast enough to prevent
further cutting after the force drop. If it does not do so, severe damages to the tool
holder (mepzxaTtean), the workpiece and the machine tool may occur.

Ypok 24

1. IlpaBHABHO NPOYHTAHTE H BCIIOMHHTE 3HAa4YEHHSI CAOB.
to request, the status, to maintain, to acquire, the cooperation, the allocation,
to report, the implementation, to distribute

2. [IpounTaiiTe pAAbI OAHOKOPEHHBIX CAOB. [lepeBeanTe HX, HCXOOA H3
3Ha4YEeHHSI CAOBOOOpPa30BaTEABHBIX 3A€MEHTOB.

compose (v), decompose (V)

allocate (v), allocation (n)

report (v), report (n)

complete (a), complete (v), completion (n)

essential (a), essentially (adv.)

3. [IpounTafiTe H NEpeBeAHTE CAOBOCOYETAHHA.
factory level planning function, real time control, processing steps, distributed
object oriental programming language, global maximum force limit

4. [lepeBeauTe NpPEeAAOKEHHS, OOpalIass BHHMaHHE Ha BbIAECA€HHBIE
CAOBa H BbIpaXKeHHsI. BRIMHIINTEe HX 3HAYEHHS.
1) Touch probes (30HaBI) can be used between cuts as a tool failure sensor.
2) This type of sensor is sometimes used as a broken tool detector between
passes.
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3) The cutting force is frequently used as an indicator of tool wear.

4) As for tolerances, the ability to measure the diameter is the limiting factor.
5) Very often the positioning tolerances of NC systems are as good as the
measuring device itself.

6) These emissions are caused by the microcracking (meabuatiriee
pacmieriaenue) of the surface as well as by friction phenomena.

7) As soon as the force exceeds a pre-set limit, machining will be stopped.

8) The operator uses the first workpiece as a calibrating device.

9) The number of degrees of freedom may be as small as four or even two in a
few robots.

5. IlepeBenuTE NpEenAOKEHHSsI, OOpallags BHHMaHHE Ha Pa3AHYHBIE
raaroabHsble (pOpMBI.
1) The quantitative relationships of the process being controlled are described by
mathematical equations some of which are known and others are to be found.
2) Automation has stepped up (BbraBuHYTH) the machining of the most
sophisticated items improving precision and quality of output, but it has
demanded that auxiliary operations be precise and quick too.
3) A digital computer is an electronic assembly consisting of thousands of
electronic components each of which, when connected in combination with one
another, can perform certain basic functions necessary to data processing.
4) Being able to interface (cBa3atp) the command link to a microprocessor gives
additional power and flexibility to the system.
5) Providing an easy-to-use interactive graphic processor to collect the design data
graphically for the simulation system seems to be a good approach to solve some
problems.

6. [IpounTaiiTe H NEepeBEeAHTE TEKCT.

Decentralization of Planning and Control in a cellular flexible
manufacturing system (3)

The functions of a cell controller are logically decomposed into three
groups. These groups are: 1) factory level planning, 2) cell level planning, 3) cell
level control.

Factory level planning. The interface modules in the cell controller
request or accept input from CAD and business subsystem to trigger
(3amyckatp) functions in this group. It is noted that the functions in this group
are not performed by an individual cell controller in isolation. This requires
departing (orctynaenue) from standard centralized formulation of the factory
level planning functions.

Cell level planning. In this group a major task is to maintain status
(cocrosnue) information of the respective cell by acquiring real time
information from cell interface modules (Mogyapr Bcex sueek). On the basis of
strategic decision made by the previous level, the cell level planning functions
are carried out. These functions require relatively less cooperation from other
cell controllers.
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Cell level control. This group of functions is for real time control of
activities of machines within the cell. The various tasks include preparing
processing steps, allocation of resources, monitoring of activities and reporting
of status information.

The model presented by us is essentially a distributed real-time
processing system with heterogeneous components. Realization of the above
system imposes (Haaaratp) special requirements on the software technology:
distributed programming, distributed data bases, real-time programming. We
have designed a distributed object oriented programming language. Its basic
implementation is nearing completion (6AM30K K 3aBEpPIIEHHIO).

7. OTBeThTE HAa BONPOCHI.
1) How are the functions of the cell controller decomposed?
2) What does factory planning represent?
3) What does cell level planning represent?
4) What does cell level control represent?
5) What model is presented by the researchers of the center?
6) What are the characteristics of the software of the system presented?

8. Ilonbepurte TepmuHbl (unmanned machining; recovery procedure;
safety system) kK caeayromuM onpeseAeHHAM.
1) System of automatic supervision which either prevents break-down or
minimizes the damage caused by break-down.
2) Method of operation after break-down which allows manufacturing to
recommence.
3) Machining in an automatic manufacturing system (cell), without an
operator.

9. [lepeBeauTe CAOBaA, OOpallass BHHMAaHHE Ha 3HAaY€HHE NIPHCTABOK.
misorientation, abnormalities, over-simple, decommission, non-stationary, in-
process, disjoint, retract, misinterpretation, displacement, reset, disconnect,
unstructured

10. ITepeBeanTE TEKCT MHCEMEHHO CO CAOBapeM.

Tool chipping (ucrupanme) means that the small parts of the active
cutting edge are removed. This is usually a sign of unfavourable cutting
condition or that the tool grade used was not the best choice. Tool chipping
may sometimes be detected by signal analysis of dynamic component of the
cutting force. The tool will usually continue to function for a while, but larger
and larger chipping will ultimately lead to catastrophic failure. Some systems
are able to analyse this phenomenon.

Tool collision is a state in which the numerical control programmer has
omitted to take the geometrical limitations of the workpiece into consideration.
A tool collision means that forces in the tool will increase drastically, very fast
and permanently. The action taken is usually to shut the whole system off,
since fast reaction is needed and the strategy to retract the tool is usually
difficult to analyse.
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IIPAUAOXEHHS
IIpuAoxkenue 1

KoppeKkTHBHEBIH (hOoHeTHKO-0phOINMHIECKHH KypC

II 1.1. YTeHHe COTAACHEBIX OYKB

1. IIpouuTaiiTe CAOBa, yY4HTHIBAasA OCOOEHHOCTH YTEHHSI OYKBEI "g".

1) g =[] nepen e, i, y:
generation, geometry, image, storage, strategy, language, register, algebra,
digital, general purpose, logic, original, range, margin, engine, arrangement

2) g =gl nepen a, 0, U, COTAACHBIMH, Ha KOHIIE CAOBA:
gap, gate, grid, debug, flag, gain, grade, conjugate, negative, regard, magnetic,
regulate, plug, investigator, log

HO: ectb cnrOBa, rae g = [g| u nepen i, e: begin, give, gear, target

2. [IpounTaiiTe cAoBa c OykBOocoueTanueM "ng" - [y]. OOpaTHTEe BHHMaHHE,
4TO B KOHIIE CAOBA B 9TOM OYKBOCOYETAHHH "g" He YHTaeTCA.

assembling, fitting, heading, listing, mapping, meaning, planning,
updating, addressing, polling, spooling, burning, saving, housing

3. [IpouuTaiiTe CAOBa, yY4HTHIBAasA OCOOEHHOCTH YTEHHSI OYKBEI "C'.

1) c = [s] repen e, i, y:
access, advanced, cell, circle, processing, placement, voice, device, decimal,
facility, latency time, antecedent, cancel, circuit, velocity, orifice, success

2) c =[k] mnepen a, 0, u, COTAACHBIMU:

current, accuracy, allocation, carrousel, card, command, component,
compatible, continuity, copy, capacity, carry, cassette, comparator, constant,
local, counter, cross, cursor, execute, acceptable, access

4. IIpounTaiiTe cAOBa c OyKBocodeTaHHeM "ch", KoTOpoe YHTaeTCH IO-
pasHOMYy.

1) ch = [U]:
approach, chip, matching, batch, fetch, branch, chain, channel, search,
mismatch, punch, chapter, interchange, challenge, punching

2) ch = [k] B caoBax rpedecKoro IIPOUCXOKIECHUS:
stochastic, synchronize, technique, technology, wild character card,
architecture, archive, character, chemical, chlorine

3) ch = [[]] B caoBax (ppaHILy3CKOTO ITPOUCXOKICHUS
machinery, machine language
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5. IIpouynTaiiTe cAOBa C OyKBOCOYeTaHHEM Ci + raacHas = [[].

commercially, coefficient, appreciate, special, efficient, sufficiently, specialist,
efficiency, associate

6. [IpounTaiiTe CAOBa, r'e 3BYK [[/] BhIpazkaeTCs IMO-pa3HOMY.

1) ch =[U]:
change, branch

2) -ture = [[9]:
manufacture, fixture, feature, picture, natural, temperature, structure,
curveture, armature, lecture

7. IIpoynTafiTe CAOBa CO 3ByKOM [ ], KOTOPBIH BhIpaikaeTCs NMO-pa3HOMY.

1) sh =[U]:
off-the-shelf, on-the-shelf, shaft, vanish, timesharing, accomplish, establish,
shunt, shape, shifting, relationship, sheeting, in shifts

2) ci + raacH. = [L]:
especially, appreciation, associate

3) ti = [[]] B 3aygapHOM CAOT€ IIE€PE TAACHOM:
initiate, differential, ratio, rational, partial, exponential, potential, sequential,
additional, proportional

4) -tion = [[In], cyd(PpUKC CYIIIECTBUTEABHOTO, (YaCTHBIN CAyYal ITPeabIAyIIero
IIpaBHAQ):

animation, condition, conventional, friction, function, implementation,
installation, interaction, motion, options, solution, station, addition

5) -sure = [[]9] mocae coraacHOM:
pressure

8. [IpounTaiiTe CAOBa CO 3ByKOM [ /], KOTOpBIH BhIpaikaeTCs NMO-pa3HOMY.

1) -sion = [[I(9)n] mocae ymapHOM TAaCHOM:
vision, television, fusion, provision, collision, supervision, conclusion, decision

HO: -sion = [[J(o)n] mocae coraacHOM:
conversion, impression, version, extension, dimension, expression, discussion,
expansion, comprehension

2) s = [[J]] mocae ymapHOU raacHoi nepen -ual:
usual, usually, casual

3) -sure [[Jo] mocae yonapHOM rAaCHOM:
measure, measurement
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4) -dure = [[]:
procedure

5) g = [[]] B caoBax ppaHILy3CKOTO ITPOUCKOKIEHUS:
regime, camouflage

9. [IpounTaiTe Maphbl CAOB IIO TOPH30HTaAH. CpaBHHTE NIPOH3HOLIEHHE
3BYKOB [w] u [v].

switching - voltage
way - view
wear — value
wiring — virtual memory
workshop — vectored word
windowing — variable
wild — behaviour
warning — development
hardware — invoice
hardwired - level
waterway — movement
equipment - vent

10. [IpounTaiiTe Mapbl CAOB IO rOPpH30HTaAH. CpaBHHTE
NPOH3HOIIIEHHE 3BYKOB [0] u [d].

path - other
synthesis - though
throughout - therefore
length - together
algorithm - thus
arithmetic - nevertheless
cathode - whether
throughout — either ... or...
growth - rather
thickness - that

11. IlpounTaiiTe CAOBa, B KOTOPBIX OyKBa "s", KaK IpaBHAO, YHTAETCS
[z] mexay raacHBIMH H [S] MexKAy FAaCHBIM H COIAACHBIM H B Hadaae
cAoBa.

result, dosage, to use, resolve, re’sidual, resemble, enterprise, erase,
desired;
disk, discharge, supersede, some
HO: ectb caOBa, rae "s" = [S| ¥ M€Ky FAaQCHBIMHU:
increase, decrease, the use, useful, disadvantage, close, case, base, basic,
resource, isolate
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I 1.2. YTeHHe TAACHBIX ODYKB

I'nacunag | Be3 6ykBEI "r'" mocae raacHoOM C 6ykBo# "r'" mocae raacHoOH
OyKBa | 3aKPBITHIN CAOT | OTKPBITBHIN CAOT | 3aKPBITHIH CAOT | OTKPBITBIH CAOT

a | man |[ee] name [e[]] car [a:] care [[19]

o | not [[]] note [o[]] nor [[J:] more [[:]

e | met [e] mete [i:] her [[:] here [[19]

u | but [[] mute [ju:] burn [[1:] cure [jl19]

i/y | pin [U] nine [all] fir (0] fire [allo]

gyp [[] type [al] tyre [all9]

1. IIpounTaiiTe CAOBa, yYHTHIBasA pa3Hoe YTeHHe OyKBEHI "a" B
3aBHCHMOCTH OT THIIa CAOTa.

1) 3akpeIThIH caOT — [&]:

adder, allocation, bit map, crosshatch, expanded, gap, handle, interaction,
language, mapping, matching, package, pattern, planning

HO: B HEKOTOPBIX CAOBaX IIOJ YAAPEHHUEM a = [&&] U B OTKPBITOM CAOT€:
manufacturer, compatible, informatics, management

2) OTKpBITHIH caoT — [el]]:
gate, base, displacement, equation, erase, interface, frame, label, relational,

shape, behaviour, representation, framework

HO: B HEKOTOPBIX CAOBax a = [e[]] U B 3aKPBITOM CAOTE€:

enable

3) BakpsbIThIH caor ¢ “I”7 — [a:]:
card, hard-copy, part, sharpness, smart, state-of-the-art, archives, start, mark,

artifact

4) OTKpPBITBIH caoT ¢ “r” — [[9]:
care, courseware, software, hardware, antiglare face, sharing, variable, area

2. IIpounTaiiTe CAOBa, yYHTHIBasA pa3HOoe YTeHHe OyKBEI "e" B
3aBHCHMOCTH OT THIIA CAOTa.

1) 3akpbIThIH caoT — [€]:
cell, effort, assembling, conventional, crossection, deflection, edge, extension,
fetch, intelligence, prevent, sense, event, density

HO: B HEKOTOPBIX CAOBaxX € = [€] U B OTKPBITOM CAOT€:
development, level, especially, reference, edit, execute, general, fidelity, decimal

2) OTKpBITHIH caoT — [it]:
sequence, frequency, medium, immediately, completion, discrete, antecedent

-76 -




3) BakpswIThIH caor ¢ “v7 — [L1:]:
certain, conversion, determine, emergency, external, interpretation, transfer
line, service, terminal, version, term, internal, desperse, external

4) OTKpBITHIH caor ¢ “v”7 — [[9]:
here, experience, material, period, coherent

3. IIpounTaiiTe CAOBa, y4HTHIBasA pa3HOe YTeHHe OyKBbI "i" B
3aBHCHMOCTH OT THIIA CAOTa.

1) BakpbIThIii caor — [[]:
chip, criss-cross, equipment, existence, fitting, grid, joystick, link, picture

HO: B HEKOTOPBIX CAOBaxX i = [[]] ¥ B OTPBITOM CAOTE€:
figure, facility, initiate, primitive, recognition, sensitiveness, particular, digital,
elicit, peripheral, attribute

2) OTKpBITHIH caor — [all]:
device, cybernetics, decide, drive, file, identification, item, life-time, primary,
isolate, type-writer, priority, volatile, filename

3) BakpswIThIH caor ¢ “v7 — [L1:]:
circle, circuit, first, circulate

4) OTKpPBITBIH caor ¢ “r” — [all9]:
wire, wireframe, hard-wired, inquiry, environment, requirement

4. IIpounTaiiTe CAOBa, yYHTHIBasA pa3HOe YTeHHEe OyKBEHI "0" B
3aBHCHMOCTH OT THIIa CAOTa.

1) BakpbIThIi caor — [[]:
dot, font, contour, accomplish, response, plot, job, project, floppy-disk, block,
option, plotter

2) OTKpBITHIH caoT — [al]]:
expose, motion, component, mode, photocell, photocopier, stand-alone, total,
code, console, remote, global, overline, process

HO: o = [[]] B koHIIEe caoBa u ntepen "m", "n", "v', "w", "th":
front-ends, cover, govern

HO: o = [u:] mocae "r", "1", "m":
K K
remove, removable

3) BakpswIThIHi caor ¢ “v7 — [L:]:

support, port, forced, order, absorb, performance, shortage, recording, sorting,
reinforcement, organize
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HO: o = [[:]: work, word, worth

4) OTKpPBITBIH caoT ¢ “r” — [[:]:
core, ore, restore, more

5. IIpounTaiiTe CAOBa, yYHTHIBAasA pa3HOE YTEeHHE OYKBEI "u" B
3aBHCHMOCTH OT THIIA CAOra.

1) BakpbIThIii caor — [[]:

dump, conductor, current, debugging, function, instruction, interruption,
malfunction, multiple, multiaddress, plug-in, run, up-to-date, instruction,
production, punch, drum

2) OTKpBITHIH caoT — [ju:]:
unit, accuracy, accumulator, alfanumeric, computer, distribution, execute,

menu, scheduling, user, value, tube, fuel, manually

HO: B HEKOTOPBIX CAOBaxX U = [u:]:
resolution, rule, include

3) BakpswIThIHi caor ¢ “v7 — [L:]:
curve, curvature, cursor, purpose, further, burning, turn, in turn

HO: current [[]

4) OTKpBITHIH caoT € “I” — [ju:9]:
pure, durable
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II 1.3. YTeHHe OYyKBOCOYETAaHHH ABYX rAaCHBIX

[TepBaga Bropas raacHasa OykBa
raacHasd | a o e u/w i/y
6ykBa
a pause [[:] main [el[]]
law [[1:] may [el]]
pair [[19]
o road [a[]] book [[1] toe [a[]] loud [al]] voice [[11]]
roar [[1:] pool [u:] goes [o[]] sour [all9] joy [0]
poor [[9] show [al]]
town [all]
e teach [i:] meet [i:] few [ju] vein [el]]
hear [[19] cheer [[9] crew [u:] grey [el]]
u due [ju:] suit [ju:]
cues [ju:] fruit [u:]
true [u:]
blue [u:]
i pie
ties }[aD]
tied

1. IIpounTaliTe CAOBa, y4HTHIBAasA OCOOEHHOCTH YTEHHS IOL
yAapeHHeM OyKBOCOYeTaHHH.

1) ai (ay) = [ei]:

aid, array, available, constraint, display, domain, fail, failure, strain, way,
contain, laid, main, delay, layer, maintenance, playback, retain

2) air [LJ9]: pair, fair

3) al + coraacuag = [[1:]: alternator

HO: al + cora. = [e]: altitude, malfunction

4) au (aw) = [[I:]:

cause, because, auxiliary, draw, drawing, fault, default, augment, law,

overhaul

2. IIpounTaliTe CAOBAa, yYIHTHIBAasA OCOOEHHOCTH YTEHHS IOL
yAapeHHeM OyKBocOYeTaHHH.

1) ea = [e] mepen d, th, 1th:
head, ready, lead (HO: to lead [i:]), breadboard, instead, header

2) ea = [i:] He nnepen d, th:
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heat, feature, meaning, reasoning, each, by means of, read-only memory, read-
write memory, treat, leave, bleaching, cheap, reason, reveal, reach

3) ear = [[:]:

research, learn, search, earth

4) ear = [[9]:
rear, appear, gear, clearance

5) ei (ey) = [ii]:
key, turnkey

0) ee = [ii]:
exceed, screen, keep, degree, feed, speed, need, succeeding, between

7) eu (ew) = [ju:]:
few, queue

8) ew = [u:]:
flew, screw

3. IIpouynTaiiTe CAOBa, yYHTHIBAA OCOOEHHOCTH YTEHHS IOL
yaapeHHeM OyKBOCOYEeTaHHH:

1) oa = [a0]]:
approach, floating, load, coated

HO: oa = [[1:]: board, broad

2) oi = [010]:
join, joistick, point, destroy, coil, oil

3) oo = [u:]:
loop, bootstrap, spooling, proofreading, room, root

HO: oo = [[]: flood
4) ou (ow) = [all]:
amount, boundary, know-how, mouse, power, background, found, noun,

counter, output, encounter, allow, mount, however, account, soundly

5) ou (ow) = [o[]] B HEKOTOPBIX CAOBaAX:
follow, blow, growth, flow, slow, show, grow, row, overflow

0) ou = [[]] B HEKOTOPBIX CAOBaX:
double, touchscreen, trouble, enough

7) ou = [u:] B HEKOTOPBIX CAOBAX:
route, throughout, group
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8) our = [[J:] B HEKOTOPBIX CAOBaX:
source, resource, course ware

II 1.4. Yoapenue

1. IIpouynTaliTe ABYCAOKHBIE CAOBA, B KOTOPBIX yAapeHHE, KaK
NpaBHAO, MAaZaeT HA IEPBBIH CAOT.
engine, balance, instance, level, console, product, content, access, axis,
contour, digit, edit, module, volume, channel

2. IIpouynTalTEe ABYCAOXKHBIE I'AAr'OABI, B KOTOPBIX YAapeHHe IMaZaeT
Ha BTOPOH CAOT.
to prefer, to reduce, to relay, to correct, to produce, to include, to
convert, to command

3. IIpouynTalTe ABYCAOKHbIE CAOBAa-OMOHHMEI C Pa3HBIMH
yAapeHHSIMH: B CyLLECTBHTEABHBIX — Ha IEPBOM CAOTe€, B rAaroaax -
Ha BTOPOM.

the 'transfer to trans'fer
the 'augment to aug'ment
the 'transport to tran'sport
the 'conduct to con'duct

4. IIpoynTaiTEe MHOTOCAOXKHBIE CAOBa, B KOTOPBIX YAapeHHe, KaK
IpPaBHAO, IIaZaeT HAa TPETHH CAOT OT KOHIIA.
in'vestigate, in'itiate, 'maintenance, 'management, 'measurement, 'primitive,
'scheduling, ne'cessitate, 'separate, 'standartize, 'volatile

5. IIpoynTaliTe MHOTOCAOXHBIE CAOBA C ABOHHBIM yAapeHHEM:
rAaBHOe Ha BTOPOM HAH TPETHEM CAOTe OT KOHIIA, BTOPOCTEINEeHHOe
- Ha MepBOM HAH BTOPOM OT Ha4aAa.
cybernetics, incompatibility, reinforcement, reliability, instantaneous

6. IIpouynTalTe NPOH3BOAHBIE CAOBA, B KOTOPBIX, KaK IIPAaBHAO,
CoXpaHsieTcCs yAapeHHe HCXOAHOIo CAOBaA.
digit — digiter, model — modelling, process — processor — processing, program —
programming, window — windowing, operate — operator, separate — separator —
separated

7. 3anOMHHTE yAapeHHE B CACAYIOLIHX TPEXCAOXKHBIX CAOBaXx,
KOTOPBIE YaCTO BCTPEYarOTCH.
economy, molecule, modify, digital, operate, dedicate, competent, execute,
industry, utilize, organize, justify, analogue

HO: component, electron, assembly, elicit, robotics, retrieval
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IIpuaoxkeHHE 2

I'paMmMaTHYECKHE TaOAHIBI H Yy paxXKHEHHS
Tabauma IT 2.1

T'aaroa "to be"

DyHKINS B IPEAAOKEHNH [Tpumepsnt [lepeBon
U 3HA4YE€HUE

1. CMBICAOBOI TAQroA «OBITHY, 1. A bit is the 1. But gaBagercsa
«SIBAATBCSI», «HAXOTUTHCSI. smallest part of caMo¥ MaAoH
information. 4aCTbIO
HH(POPMAIIHH.
2. Many 2. Muoro
memorizing 3aIIOMHHAIOIINX
elements are on SAEMEHTOB
one chip. HaXOOUTCHd Ha
OZITHOM YHIIE.
2. BcriomoraTeAbHBIN T'AQTOA OAS 1. Computer is 1. Komnsrorep
00pa3oBaHUA CAOXKHBIX TAAQTOABHBIX | storing XpPaHUT
BpeMéEH (rpynna Continuous u information. HH(pOpMAaITHIO.
Passive Voice). CamocrogareabHo He | 2. Bits are 2. BuTtsl
IIEePEeBOAUTCS. grouped in units | 0OBEAMHAIOTCS B
that are called €IUHUIIBI, KOTOPbIE
bytes. Ha3bIBAIOTCS
OaMTHI.

3. MonaarHbI# raaroa (B coderanuu | The results of the | PedyapraTs:
¢ TH(PUHUTHUBOM [PYTOTO rAaroaa ¢ | experiment are to | akcnepumeHTa

gyactunei "to"). «loaxkeH», «<Hy:KHO». | be checked. JIOASKHBI OBITH
IIPOBEPEHHI.
4. B xoHcTpykuuu "there is (are)" — | There are two CyiiiecTByeT nBa
«CYILIECTBYET», «<UMEETCSI», «ECTh). methods of MEeTO/Ia PeIleHUs
solving this 3TOM 3a1a4H.
problem.
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T'aaroa "to have"

Tabauna IT 2.2

DyHKIUS B IPEIAOKEHUN
U 3HadYeHUe

[Iprmepsl

[lepeBon

1. CMEBICAOBOI TAQTOA «MIMETD).

Each memory
location has its own
unique address

Kasknaga adyerika
IIaMdaTH UMEET CBOM
€VHCTBEHHBIN aapec.
(Y xaxkmo¥t gauediku
maM4aTH €CTh CBOM

eIMHCTBEHHbBIN
azgpec.)
2. BcriomoraTeAbHBINM TAQroA The invention has HN3o0pereHue
A 00pa30BaHUSI CAOKHBIX made people's work | obAerymao Tpyn
TAAQTOABHBIX BpeMEH (rpynma easier. ATOTIEH.

BpeMéEH Perfect).
CaMmocTogaTeAbHO HE
[IEePEeBOAUTCS.

3. MogaarpHBIH raaroa (B
COYeTaHUU C MTH(PUHUTHBOM
JAPYroro raarosa C 4aCTHUILIEH
"to"). «[JloAKeH», «BBIHYZKIIEH>.

For digital computer
the information has
to be in the form of
digits or numbers.

[ag 1mppoBoro
KOMITbIOTEPA
nH(pOpPMAIIUS JOAKHA
ObITEH B BUAE IUPP
WAU YHCEA.

T'aaroa "to do"

Tabauna IT1 2.3

DyHKIUS B IPEIAOKEHUN
U 3HadYeHUe

[IprMmepsl

[lepeBon

1. CMBICAOBOH raaroa. «/leaatTb».

He did his work
well.

OH caoeaan CBOIO
paboTy XopouIo.

2. BcrioMmoraTeALHBIHE TAATOA:

a) oA co3aHUs OTPULIATEABHOH
U BOIIPOCUTEABHOM popM Present

u Past Indefinite Active Voice.

CaMOoCTOSTEABHO HE IIEPEBOANUTCH;

0) mAg yCUAeHUd 3HAYEHUS
ckasyemoro. [lepeBogurca
«IEUCTBUTEABHO», «BCE-TAKU»,
«BE€IIb», «3KE».

The system does
not detect all the
disturbances.

The computer

different
information.

memory does store

Cucrema He
OOHAaPVIKUBAET BCE
HApPYILIEHUS.

ITamate
KOMIIBIOTEPA
NetCTBUTEABHO

XPaHUT PA3AUYIHYIO
HHPOPMAITUIO.
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CTpanaTeAbHBIH (IAaCCHBHBIH) 3aAor: raaroa to be + Participle II

Tabauna II 2.4

Criocob6n1 mepeBoia

[TprMmepsl

[lepeBon

1. Coueranue raaroaa "ObITH" C KPaTKHUM CTPaaTeAbHBIM
IIPUYaCTHEM IIPOLIEIIET0 BPEMEHH ¢ CYPPUKCOM -H HUAU -T.
Caaroa "OBITE"' B HACTOSAIIEM BPEMEHU HE YIIOTPEOASIETCH.

The device is made by us.

was made

has been made
had been made
will be made

[Tpubop meaaeTcd HaAMHU.
OBIA cmeAaH
OBIA cmeAaH
OBIA cmeAaH
OymeT caeaaH

2. I'naroa Ha -cg B COOTBETCTBYIOIIEM BPEMEHH, AUIIE U YUCAE.

The machine-tool is
operated by the new
electronic system.

CraHoK IpUBOAUTCA B
JelcTBHEe HOBOM
9AEKTPOHHOMN CHUCTEMOH.

3. 'naroa AeHCTBUTEALHOTO 3aA0TAa B 3 AHIlE MHOXKECTBEHHOTO
YUCAa B HEOIIPEAEACHHO-AUYHOM HPEIAOKEHUH.

The experiment was
made last year.

OKCIIEpUMEHT IIPOBEAU B
IIPOIIIAOM TOY.

4. ['Aaroabl C OTHOCAIIIUMICHI K HUM IIPEAAOraM, KOTOPbIE
IePEeBOAATCA TaKXKe rAaaroaaMu c ImmpemaoroM: to depend on —
3aBHCETH OT; to insist on — HacTauBaTh Ha; to look at —
CMOTpPeThb Ha; to refer to — cceiaaTbesa Ha; to rely on —
oaaraThkcd Ha; to speak of (about) — roBopuTtsk 0; to send for —
mocaaTh 3a; to deal with — umeTs meAo ¢ u gpyrue.
[TepeBoasaTCS TAArOAAMHU B HEOIIPEIEAEHHO-AMYHOM hopMe,
PUYEM COOTBETCTBYIOIINH IPEOAOT CTABUTCS IEPEL
AQHTAUMNMCKUM IIOJAEKAIIMM.

This discovery is often
referred to.

This system is much
spoken of.

Ha 5T0 OTKpBITHE YacCTO
CCBIAQIOTCH.

06 5Tol cucTeMe MHOTO
I‘OBOQHT.

5. I'aaroab! 0e3 nIpegAoToB, KOTOPBIE IIEPEBOASTCH TAATrOAAMU C
npensoramu: to affect — BauaTs Ha;

to act — geicrBoBaTh Ha; to answer — OTBe4YaTh HA;

to attend — mpucyTcTBOBaTH HA;

to follow — caemoBaTh 3a; to influence — BAuaTE Ha U ApyTHE.

The work of this device is
affected by electricity.

Ha paboty aToro npudopa
BAUAET SACKTPHUIECCTBO.
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[lepeBogsaTcsa raaroaaMy B AJeHCTBUTEABHOM (AKTHBHOM) 3aA0TE,
OpUYEeM II€PeBO/ HAA0 HAYUHATE C IIPENAOTra, IIOCTaBUB €T0
nepes aHTAUNMCKUM ITOAEXKAIINM.
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CTpazaTeAbHBIH 3aA0r: YIPpaxKHEHHSA

A

1. When two or more cells are joined, they form a primary battery.

2. The electric current reaches its maximum value, when magnetic lines are
being cut most rapidly by the conductors.

3. Some circuits are affected by changes in line voltage.

4. In this type of receiver a crystal detector is followed by an audio
amplifier.

5. The automatic machine had been much worked at before it was put into
operation.

6. The first scientific researches were followed by experimental work.

7. This ammeter cannot be much relied upon because it is not accurate

enough.

Difficulties are often met with in solving scientific problems.

. From their nature, charged particles are influenced by electric fields.

10. The electrons were described as very small charged bodies which
generated the field in free space and conversely (oO6patHo) were acted
upon by forces due to the field.

© o

11. While mainframes are often located in a correct data processing
facility, microcomputers are typically placed near the engineering
department.

12. The coordinate points called nodes (y3ea) are locations in the model
where output data are taken.

13. Artificial intelligence is sometimes referred to as machine
intelligence.

14. The use of ultra-violet lighterasable (cTupaembiii cBeToM) memory
has been well accepted for several years in microcomputers but in
exchange for that technology, most users were forced to give up
(oTkazaTbcd) any program security.

15. As the term Read-Only-Memory (ROM) (mocrosHHas I1aMdTh)
implies, this type of memory can only be read from and not written into
by the user.

16. The chip capacity increase has been achieved by increasing chip
size or bit density.
17. Metal-oxyde-semiconductor (MOS) technology is found in some

pocket calculators that hold their data or their program even when the
power switch is in the "off" position.

18. Normally each 1/0 device is given address when it is installed in
the system.
19. There are some methods by which interrupts may be controlled.

The interrupting devices are given weight of importance or priority over
other devices.

20. Minute charges stored of Programmable-Read-Only-Memory are
erasable through exposure (moxBep:keHHe Bo3meicTBHIO) to ultra-violet
light and are referred to as PROM.
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MoaaAbHBIE I'AaroOABI

Tabauna ITI 2.5

MongaabHBIN TAQrOA 3HaueHUe Bpemena
U €ro S5KBUBAAEHT
Present Past Future
must JIOAXKEH, Hao, must work - -
HY>KHO, BbIHY>K/I€H, shall /will
to have to TIPUXOTUTCS have (has) to work had to work have to work
can MOTY, YMEIO can work could work

to be able to

am (is, are) able to work

was (were) able to
work

shall /will be
able to work

may

to be allowed to

MOTY, MOXKHO,
paspenieHo

may work

am (is, are) allowed to work

might work

was (were) allowed
to work

shall /will be
allowed to
work

to be to [OAKEH, IPEJCTOUT am (is, are) to work was (were) to work -
(obycaoBAEHO 3apaHee
HaM€4Y€HHBIM IIAaHOM)

should + JIOAKEH, TOASKEH ObI, This device should be handled

UHPUHUTUB 6e3
lltoll

CAeyeT, CAEIOBAAO OBI

(pekomeHmaIys)

carefully. — C atum nipubopom
caenmyeT obpamaTbCs OCTOPOKHO.

ought to

[OAKEH, CAEIYET
(coBeT, MOpPaABHBIM
JTOAT)

The result of this experiment
ought to be checked. — Pesyasrar
3TOTO 3KCIIEPUMEHTA CAELYET
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IIPOBEPUTH
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IIpuyacTHa

Tabauna II 2.6

Bun nnpuyactyusa, IpuMepbl

DyHKIMS B IPEAAOXKEHUHN U IIEPEBOL

YacTte cKka3zyemoro

OmnpeneaeHue

O06cTOogaTEABCTBO

1

2

3

4

1. Participle I,
active voice.

solving, writing

He is solving a problem.
OH pe1laet 3a1a4y.
(dass obpazoBaHUs
BpPEMEH T'PYIIIbI
Continuous.
CaMoCTOSITEALHO HE
IIEePEBOAUTCH).

The engineer solving this
problem works hard.
HNHxkeHep, peniarmoiyy 3Ty
3ama4y, paboTaeT MHOTO.
The operator examined the
device showing the
disturbances.

OnepaTop oCMOTpPEA
npubop, DoKa3aBIITHH
HapyllleHus B pabore.
(IIpumyacTuga Ha -1THUH,
-BIIIUH).

(When, while) solving the
problem he read many books.
Peiniag 3agady, oH mpoduTas
MHOTO KHUT.

(deenpuyactue Ha -a, -5).

2. Participle I,
passive voice.

being solved, being written

The problem is being
solved.

3amaua peniaercd.

(dasgs obpazoBaHUs
BpPEMEH T'PYIIIbI
Continuous macCuBHOTO
3asora. CaMoCToSTEABHO

He [IepeBOAUTCd).

The problem being solved
was difficult.

Peiraemag 3amaya Oniaa
TpyaHas. ([Ipuyactuga Ha

(While) being solved, the
problem offered some
unexpected aspects.

Korzna ee peraau (Bo BpeMsa

-€eMbIHA U -UMBbIH).

pelneHus), 3aga4a

TIPEeCTaBUAA HEKOTOPHIE
HEOXKHUIAHHbIE CTOPOHBI.
(IIprmaTouHoE
00CTOSITEALCTBEHHOE
HPENAOKEHNE AU
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00CTOSITEABCTBO, BhIPazKE€HHOE
CYLIECTBUTEALHBIM C

HQCgAOI‘OMl .

OxoHnuyaHue Taba. IT 2.6

1

2

3

4

3. Participle II,
passive voice.

solved, written

1) He has solved the
problem.

OH peina 3aga4y.
(dass obpazoBaHUs
BpemeH Perfect.
CamMoCTOSITEABHO HE

IIEPEBOUTCH).

2) The problem is solved.

3amaua pelieHa.
(dass obpazoBaHUs
IIaCCUBHOTO 3aAo0Ta.
CaMoCTOSITEeABHO HE

[IEPEBOIUTCH).

1) The problem solved
turned out to be
fundamental.

PemenHaga 3amadya okasa-
Aach PyHIaMEHTAABHOH.
2) The problem discussed
there yesterday is very
important.

[Tpobaema, obcyzkanéHHasa
(obcyzkmaBInasicd) BUYepa,
OYeHb BarKHa.
(ITpuyacTUe Ha -IITUIHCH,
-MBbIH, -HBIHM, -TbIH,
-BLINHCY).

If solved, the problem will offer
numerous consequences.
Ecau ee pemnuth, 3amada 6yager
HUMETHb MHOTOYUCAEHHEIE
IIOCAEICTBHSI.
(ObcTogTEALCTBEHHOE
OPHUOATOYHOE IPETAOIKEHHE).

4. Perfect Participle,
active voice.

having solved, having
written

Having solved the problem he
left the classroom.

PeimniuB 3aa4y, OH yIIEeA U3
KAacca.

(JeenpuyacTye Ha -UB, -aB).

5. Perfect Participle,
passive voice.

Having been solved, the
problem offered some
unexpected consequences.
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having been solved, having
been written

ITocae TOro, KaK 3amayda Onlaa
pelieHa, 0OHapPYKUAUCH
HEKOTOPbhIE €€ HEOXKHUIaHHbIE
CAEJICTBUS.

(IIpumaTouyHoe 0bcTOos-
TEALCTBEHHOE IIPEIAOIKEHHE).
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Tabauna II 2.7

He3aBHCHMBIH IIPHYACTHHIH o6opoT

[TprMmepsl

[lepeBon

1) The problem being difficult, they worked hard.

Tax kaik 3a72a49a 6bLia TpyaHas, OHU paboTasn

MHOTO.

2) The experiment being carried out, he cannot leave the

laboratory.

Koz0a (m.x.) 5KCiepuMeHT w0ém, OH HE MOXKET YHTH
U3 AabopaTopuu.

3) With the results being different, scientists had to

repeat their experiment.

ITockonwvky pe3yAbTAThl 6bLIU PA3HBIMH, VIEHBIM
IIPHUIIIAOCEH IIOBTOPUTE CBOM 3KCIIEPUMEHT.

4) He read two articles on this subject, the latter being more

interesting.

OH mpounTaa ABE CTATHU Ha 3Ty TEMY, NPUUEM
ocaeHdd 6vwuia 6osee UHTEPECHOM.
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IIpHYacTHS H HE3aBHCHMBIH IIPHYACTHBIH 000POT: yIparKHEHHS

A

B

1. Designers and drafters (ueprexxHUK) are using the computer as a tool.

2. The computer system shopping (to shop — 6patp naunsie) from function
menu, specifies points, constructs the lines and figures.

3. Interactive graphic is an important component of CAD/CAM providing a
"window" through which the computer can be reached and observed.

4. The signal is sent to the computer, which determines the screen location
being illuminated at the time the signal is generated.

5. Computers designed to serve one limited specific purpose are called
special-purpose computers.

6. The screen glows (cBeTtuThCs) to produce a visible trace when excited by
impinging (craakuBaThCd) electrons.

7. Color adds to the amount of information stored in memory.

8. The compatibility (coBmectumocts) of chips and chip families made by
different manufacturers varies widely.

9. At the first level of hierarchy are the microprocessors chips representing
the large-scale integration of individual electronic devices: transistors,
diodes, resistors and capacitors.

10. Microprocessors being programmable logic systems, they can be
adapted to serve various job functions each of which previously required
individually designed circuit.

11. The PROM is supplied by integrated circuit manufacturer, all cells
assuming to logic 1 state.

12. Technically, a database is an electronic organization of data and
information organized and maintained by a database management
system.

13. Since much of the organization data are placed into the database,
the processing time required to access the database must be carefully
evaluated.

14. Only when combined with a production system, intelligent robots
will be fully used as helpers for economic and productivity increase.

15. During the last years integrated circuit technology is especially
impressive (3HauuTeAbHBIN) when viewed in terms of cost decrease.

16. The time-response history (BpemeHHass xapaKTepHCTHKa) being
known, complete detection and stress information can be obtained for
specific times.

17. Integration techniques being improved, higher transistor became
possible with faster speed and more reliability.
18. An analysis of the microprocessor logic behaviour in the presence

of these faults allows determining test algorithms, each algorithm being
designed for detecting particular class of faults.
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TepyHanH

Tabauma IT 2.8

dyHKIMSI B IPEAAOKEHUN

[TprMmepsl

[lepeBon

1. ITogaeskaiiiee

Supervising the production
is very important.

Habaronenue (HabaogaTs) 3a
IIPOU3BOJICTBOM OYE€Hb BaXKHO.
(Cy1iiecTBUTEABHOE,
HUH(PUHUTHUB).

2. YacTtb ckazyemoro

The main task is switching
off the system in time.

I'naBHas 3a/1aya — BhIKAIOYEHUE
(BBIKAIOYHTE) CUCTEMY BOBPEMSI.
(Cy1iiecTBUTEABHOE,
UH(PUHUTHUB).

3. IIpamoe momoaHeHUE

The production requires
utilizing supervisory
system.

[IpousBoaCTBO TPEOyeT
HCIIOAB30BaHU4 (MCIIOAB30BATh)
CHUCTEMBI HaOAIOIEHHS.
(CyiiecTBUTEABHOE,
UH(PUHUTHUB).

4. OnpeneseHue
(o6pruyHO Cc mpemaoramu of, for mocae
CYILIECTBUTEABHOTIO)

The property of influencing
the production run is
studied carefully.

CBOMCTBO BAUATH Ha XO[,
HIPON3BOACTBA TIIATEABHO
U3y4daeTcs.

(MaduHUTUB).

5. OGcrogareabCTBO

(06BIYHO C IpegaoTaMM in — IIPU, B TO BpeMd Kak;
on (upon) — o, riocae; after — mocae; before —
nepen; by — TBopuTeAbHBIH NTazexk; instead of -
BMECTO TOr0, 4T0o0bI; for — gaa u T.14.)

The operator examined the
machine without
diminishing its speed.

OnepaTop oCMOTpeA MallllHY,
He yMeHbIad (0e3 yMeHBIIeHUd)
€€ CKOPOCTH.
(Cy1iiecTBUTEABHOE,
OeernpudacTue).
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TF'epyHAHH: ynpaxKHeHHS

1.

2.

Computer Aided Design (CAD) and Drafting 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 drafting, for producing numerical control, process control.

. Selecting one type over the other is almost always a trade-off (Br1Oop)

between the cost of the machine and computational speed it can handle.
Real picture can be "photographed" into the computer system by being
scanned by a digital camera.

Determining the best output device for a particular CAD/CAM
application is a three-step process: 1) specifying how hardcopies (konmumu
Ha TBepno#l ocHoBe) will be used; 2) identifying quality and cost criteria
and 3) selecting equipment most suited for the application.

In order to communicate with such a minimal system the user needs
also a simple device capable of displaying or recording the computer
output.

A common method of transferring large blocks of data between a
computer and a peripheral device is called a direct memory access.

The problem of converting analog electrical signals into precise digital
equipment is most often solved by using an analog-to-digital converter.

. Personal computers with their standard 16-bit processors have an

advantage of being able to run (o6cayxkuBaTbh) a substantial amount of
software such as programs for word processing.
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Tabauma IT 2.9

HuabHHHUTHB

dyHKIIMS B
IPEOAOKEHUN

[TprMmepsl

[lepeBon

1. ITomaesxkairiee.

To design a good control system is
not easy

CrpoeKTUPOBaTh XOPOIIYI CUCTEMY (IIPOEKTHPOBAHUE
XOPOILIEH CHCTEMBI) YIIPABAE€HHS HEIIPOCTO.
(MaUHUTUB, CYILIECTBUTEABHOE).

2. Yactb
CKa3yeMoro:

a) IIOCAE rAaroaa-
CBSI3KU;

0) mocae
MOZIAABHOTO
raaroaa.

a) Their aim is to improve the control
system.

6) You have to improve the control
system.

a) Ux 11eab — (COCTOUT B TOM, YTOOBI) YCOBEPIIIEHCTBOBATh
CHCTEMY YIIPaBAEHUI.

(MaduHUTUB).

6) Bbl mMOAKHBI yCOBEPUIEHCTBOBATE CUCTEMY
YIIPaBAEHUS.

(MaduHUTUB).

3. /lomloAHEHHE.

The operator prefers to use the new
device.

OnepaTop npearnouynuTaeT UCIIOAB30BaTh HOBOE
YCTPOMCTBO (MCIOAB30BaHKE HOBOTO YCTPOMCTBA).
(MaUHUTUB, CYILIECTBUTEABHOE).

4. OnpeneseHUeE.

1) They have the possibility to use
this system.

2) The new equipment to be used at
our laboratory has just arrived.

3) He was the first to begin this
experiment.

1) ¥ HUxX ecTb BO3MOXKHOCTb UCIIOAB30BaTh 3Ty
cucremy. (MHPUHUTHB, CYyILIECTBUTEABHOE).

2) HoBoe obopymoBaHue, KOTOpoe OVAeT (TOASKHO OBLITH)
HCIIOAB30BaHO B Hallledl AabopaTopHi, TOABKO YTO
pubeIA0. (OnpenesnTeAbHOE IPUAATOYHOE
IIPEIAOKEHUE CO CKa3yEMbIM, BbIPAKAOIITUM
nefcTBUEe, KOTOPOe MOAYKHO OBITH MAHM OyneT
COBEPIIIEHO).

3) OH HnepBBIM Hayaa 3TOT 3KCIIEPUMEHT.

5. O6cTOdTEABCTBO

To design a good control system, you

YT0oOBI CIPOEKTUPOBATDH XOPOIIYI0 CUCTEMY YIIPaBAEHUS,

-91 -




IIEAH.

must have good knowledge of
electronics.

BbI [JOAXKHBI IMETh XOPOIIIe 3HaHUS SA€KTPOHUKHU.
(MEUHUTHUB C coro3aMU YTOObI, AAS TOTO, YTOOKI).
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HHPHHHTHB: yIpaxKHEeHHS

A

1. To find the mass of the electron was then of prime importance.

2. To be fully effective control must start with the production of raw
materials.

3. To improve the automatic system the engineers had to make numerous
experiments.

4. To improve the accuracy of automatic supervision means to expand its
usefulness.

5. To supervise manufacturing process is of great importance for every
industry.

6. To supervise manufacturing process the engineers have to study all
kinds of disturbances influencing the production run.

7. To pick (bparp) the product parts requires high robot repeatability
accuracy.

8. To transfer the product parts the movements of the robot must be as
quick as possible.

9. The problem to consider next is concerned with classification of
supervisory systems.

10. It was the first significant factor to be studied.

11. The method to be followed is based upon some peculiar properties
of these rays.

12. There was only one signal to be detected.

13. There is only finite number of waves to characterize electronic
states.

14. Attractive forces make molecules collide.

15. The central processing unit carries out program instructions to
perform operations on data.

16. The task is to set up (ycranoButb) robotized complexes and flexible
productions capable of transferring easily and quickly to an output of
new goods (u3meausd).

17. Artificial intelligence and robotics are actually in their infancy, but
they promise a lot of useful things to do.

18. Lasers work with program interactively to synthesize logic
functions and produce functional designs.

19. The technology to support the development of microprocessor has
grown significantly and has made possible to include larger number of
devices on a single piece of silicon.

20. The first option (Bapmaur) to be selected by the system designer is
the use of the type of processor technology.

21. A practical aspect to be considered is power plant production
control.

22. The user specifies the protocol to be used in a program in a
microprocessor unit.

23. The choice of methods depends on the peripheral, the access time
of the memory involved and the size of the data block to be transferred.
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24. There is a choice to be made between hardware designed especially
for the particular application and general purpose microcomputer card
which requires the minimum of special logic.

25. There were many additional problems to be overcome to implement
the smaller bubble films (marauTHasa aenTa) for 1-Mbit devices.

26. To create the model the interactive terminal screen is usually
divided into sections showing various views of the model.

27. An expert system is a computer program which deals with a
specialized field requiring some expertise to provide solutions to
problems and/or to give advice.

28. One purpose of processing the image 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, the fourth - to find all kinds of
irregularities that can put different problems.
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HHpHUHHTHBHBIE 000POTEHI

Tabauma IT 2.10

[TprMmepsl IlepeBon
I. CaokHOE mozAeskaliee
1

[TepeBoguTCa ABYyMS CIIOCOOAMU:
1. /IomOAHUTEABHBIM IPUAATOYHBIM ITPEIAOKEHHUEM
C COI03aMH «YTO», «4TOOBID», «<KaK». MH(PUHUTUB
IePEBOAUTCS AUYHOM rAaroAbHOH OOPMOiH.

is known HN3BecTHO , 9TO 3TO

is likely Bepogatao YCTPOHCTBO

is certain HecomHueHnHO paboTaeT o4eHb

is found OOHapykeHo 3(pPEeKTUBHO.

This device is reported to work very effi- CoobiaroT

is assumed ciently. [omnyckaercs

is considered Cuuraerca

is expected Oxxumaercs

appears Oxka3spIBaeTcsd

seems Kazkerca

proved JTokas3aHo

2. ITpocThIM ITPEAAOKEHUEM C BBOAHBIM CAOBOM,
COOTBETCTBYIOIINUM CKa3yeMOMY aHTAHUMCKOI'O

IIPEOAOKEHMUA.

This device is known to work very efficiently.

OTO0 yCTPONCTBO, KAK U3BECTHO, paboTaeT o4eHb

3(pPEeKTUBHO.
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OxonuyaHue Taba. IT 2.10

II. CAOXKHOE AOMMOAHEHHE

1

2

1) They want (like) the plan to be fulfilled.
2) * They see (hear) the engineer leave the room.

3) * They order, allow (let), cause, force (make) these data to be

processed immediately.

* [Tocae TAQroAOB YyBCTBEHHOI'O BOCIIpUSTHUS (see, hear, feel
U T. [1.), @ TaKXKe raarosoB let, make, have ucrnoab3yercsa
UHPUHUTHUB 6€e3 JacTHUIkI 'to".

1) Ouu xoT4aT, 4YTOOBI TAQH OBIA BEIIOAHEH.

2) OHu BUAAT (CABILIAT), UYTO MHIKEHED VXOAUT U3
KOMHATEHI.

3) OHU NIpPUKAa3bIBAIOT (IO3BOASIIOT, 3aCTaBASIIOT),
4TOOBI 3THU AaHHBIE OBIAU 06PabOTAHBI
HEMEIAEHHO.

[TepeBoauTCH ITPUAATOYHBIM ITPEIAOKEHUEM C
COI03aMHU «4TO», «4TOOBD», «Kak». NH(PUHUTHUB
II€PEBOUTCS AUYHOMN IAaroAbHOM (hOpPMOH.
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HHbHHHTHBHBIE 000POTHI: yIIPpAXKHEHHST

A

1. We have thought this law to hold only for the voltage which is under
normal conditions.

2. It is customary to consider the electric current to flow in the opposite
direction to the motion of the electrons which constitute it.

3. The result was expected to agree with theoretical predictions.

4. The theory suggested by the researcher is reported to fit
(coorBeTcTBOBaTH) the experimental data.

5. The light from a star only recently discovered is known to be coming to
us during many years.

6. If a particle moves in a circle with constant speed, it is said to be in
uniform motion.

7. New types of electronic tools are known to make a great contribution to
industrial technology and scientific development.

8. They expect this new electronic equipment to improve automatic control
in manufacturing process.

9. The break-downs are found to be caused by the disturbances which do
not permit further operation of the manufacturing system.

10. They maintain these disturbances to be caused by the fact that all
the possibilities of improvement have not been exploited.

11. PASCAL, ADA and C languages are considered to be the high level
programmer (manufacturer) oriented languages.
12. FORTRAN language is relatively free of dependence of any

particular computer, because of this FORTRAN is said to be a machine
independent programming language.

13. Flexible manufacturing equipment is considered to be flexible
manufacturing cells, flexible manufacturing systems and flexible transfer
line.

14. The uses and application of minicomputer appear at present to fall
somewhere between discrete logic, on the one hand, and minicomputer,
on the other.

15. Semiconductor memories are expected to dominate the electronic
memory market for at least another decade.

16. An analysis of the microprocessor logic behaviour in the presence
of faults allows test algorithms to be determined.

17. The alternating current appears to flow through the capacitor but
is being stored first on one plate of the capacitor and then on the other.
18. All control is implemented through a language called BIOS. This

allows control functions to be specified in terms of data base only.
19. The ability to work with a computer is reported to be considered as

a necessary basic skill.
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T'aaroa “should”

Tabauma IT 2.11

dyHKINSI B IPEIAOKEHUN U
3HaYeHHe

[TprMmepsl

[lepeBon

1. BcnoMoraTeAbHBIH TAQTOA:
1) mag obpa3oBaHUSI BpeMeH

Future in the Past 1 A. ex. u

MH. YHCAQ,
2) B CAOKHOIIOAYHWHEHHOM
IPEOAOKEHUHU C YCAOBHBIM

OPUOATOYHBIM C 1 A. €. ¥ MH.

YHCAQ;

3) B YCAOBHBIX IPUAATOYHBIX,
JEUCTBHE KOTOPBIX HE BIIOAHE

PE€AABHO 1 OTHOCHUTCHA K

OyayIiieMy (Co BCEMH AHUIIAMH)

4) B 6€CCOI03HBIX YCAOBHBIX

OPUAATOYHBIX IIPEAAOKEHUIX

(co Bcemu aullaMu);
5) B HNpUOaTOYHBIX
IIPEIAOKEHUSIX ITOCAE

6e3An4HBIX 060pOoTOB THIIA “it

is necessary”.

K

1) We decided that we should
finish the work in time.

2) If (provided, in case, unless) the
task were difficult, I should

help you.

3) If he should see her tomorrow,
he would give her the book.

4) Should the machine be
equipped with new rolls, its
efficiency would be greater.

5) It is important that the
machine-tool should be
equipped with a new device.

1) MsI peminay, 4To 3aKOHYUM
paboTy BoBpeMs (raaroa B
OyayIleM BpeMeHH).

2) Ecawm ObI (B cAydae ecau,
ecAU He) 3aaa4da Obiaa ObI
TPYAHOM, I IOMOT ObI BaM
(raaroa B mpolIealem
BpPEMEHU C «ObD).

3) Ecau ObI OH yBUzAEA €€
3aBTpa, OH aaA Obl el KHUTY
(raaroa B mpolreninem
BPEMEHHU C «ObD).

4) Ecam O6b1 ManimHa 0OblAa
ocHallleHa HOBBIMH BaAaMH,
€€ IIPOU3BOAUTEABHOCTD
Ob1ra OBl OoABLIIE (TAQTOA B
IIPOILIeAIIIEM BPEMEHU C
«OBI»).

5) Heobxomumo, 9TOOBI CTAHOK
ObIA 060PYAOBAH HOBBIM
YCTPOMCTBOM (rAaroa B
IIPOLIEAIIIEM BPEMEHH).

2. MomaAbHEIH TAQTOA CO 3HAYEHUEM

JOAZKEHCTBOBAHHI.

These experiments should be
repeated.

OTH 5KCIIEPUMEHTHI CAEAYET
(caemoBano ObI, HYZKHO)

IIOBTOPHUTE.
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T'aaroa “would”

Tabauma IT 2.12

DyHKIMA B IPEJAOXKEHHUN U 3HAYECHUE

IIprmepsl

[lepeBon

1. BcrmoMoraTeAbHBIH TAQTOA:

1) mag obpa3oBaHUSI BpeMeH
Future in the Past 2 u 3 a. ex. u
MH. YHCAQ,;

2) B CAOKHOIIOAYHWHEHHOM IIPE/-
AOXKEHHUH C YCAOBHBIM ITpHIA-
TOYHBIM C 2 U 3 A. €I. © MH.
YHCAQ;

3) nag obpazoBaHUS cocAara-
TEABHOTO HAKAOHEHUS B ITPOCTOM
IPEeaAOKEHUH, KOT/Ia YCAOBHE
o Apa3yMeBaeTCs.

1) They said that they would come to-
MOITOW.

2) If (provided, in case) the task were

difficult, they would help you.

3) It is a pity he is busy. He would help
you.

1) OHu ckazaau, 4YTO OPUAYT
3aBTpa (raaroa B OyayIieM
BPEMEHH).

2) Ecau ObI (B cAydae ecamn) 3aga4da
ObIra OBl TPYAHOM, OHU IIOMOTAU
OBI BaM (raaroa B IPOILIEIIIEM
BpPEMEHHU C «ObD).

3) 2Kaap, uTo oH 3aHdT. OH HOMOT
OBI BaM (raaroa B IPOILIEIIIEM
BpPEMEHHU C «ObD).

2. MomaABHEBIF TAQTOA:

1) mag BeIpasKeHHsS IIOBTOPHOTO
JEUCTBUS B IIPOIIIAOM;

2) [As BBIpaXKEHUS XKEeAaHUsS VAU
HeXKEeAaHUsI COBEPIITUTD
IIEVCTBUE;

3) Kak popMa BEKAUBOCTH.

1) He would not listen to their advice.

2) He tried to start up the machine, but
it would not.

3) Would you kindly help me.

1) OH 06bI9HO (4acTo, ObIBAAO) HE
CAyIIIaA UX COBETOB.

2) OH nonbITaACd 3aIlyCTUTh
MalIuHy, HO HUYero He
IIOAYYAAOCH (OHA «HE XOTeAay).

3) Byabre Ar0o6€e3HbI, IIOMOTHUTE
MHeE.

- 98-




Beccoro3HbIe IIPHOQATOYHBIC IIPCOAOKECHHSA

Tabauma IT 2.13

Bupn npenaoxxkeHus

IIprMmeps1

[lepeBon

1. /lomoAHUTEABHOE ITPUAATOYHOE
IPEeIAOKEHUE.

That means he can begin to control
the operation.

39TO 03HAYaeT, YMmMo OH MOKET HAYaTh
YIIPABAEHHE ITPOIIECCOM.

2. OnpeneanTeAbHOE IIPUAATOYHOE
IpeaAOKEHUE.

Low consumption of energy is one of
the advantages this device is known

by.

Huzkoe moTpebaeHre SHEPTHUH — OTHO

U3 [IPEUMYIIECTB, KOMOPbLIMU
XapaxkTepu3yvercd 3T0 VCTPOUCTBO.

3. YcaoBHOE mpugaTOYHOE
IIPEOAOKEHHE C UHBEPCUHEH C
raaronamu were, had, could, should.

Were one electron removed, a positive
charge would be left.

Ecnu 6bL onriH 3A€KTPOH OBIA yaaAéH,
ocTaAcs ObI TOAOKUTEABHBIN 3apsl.

MHorodpyHKIHOHaAABHOE CAOBO “one”

Tabauna Il 2.14

DyHKIIMI, 3HaYEHUE

[Iprmeps1

IlepeBon

1. YucauTeAbHOE «OQHUH», «OHAN,

This design is one of the oldest.

OTa KOHCTPYKIIUS — OAHA U3 CaMbIX

Hugax. CaMoCTodTeABHO HE II€PEBO-
OUTCH.

that the machine
will work well.

One can expect
One must expect
One may expect
One should expect

«OJTHOY. CTaphbIX.
2. PopmanrHOe mogaexkaliee B He- | One knows H3BecTHO
OIIPEAEAE€HHO-AUYHBIX IIPEOAOKE- One believes Cuurarot , 4YTO MallluHa

OymeT paborathb
XOPOIIIO.

Mo>KHO 03KUIATH
Hy>xHO oxuaarts
Mo>KHO 03KUIATH
CaenyeTt oKHUOATh

3. CaoBozameHuTeab. [lepeBogurca
Te€M CYIIECTBUTEABHBIM, KOTOPOE
3aMeHsSIeT, UAU OIIyCKaeTcs B Ilepe-
BOJIE.

The new way of processing data differs
from the old one.

HoBpl#i criocob 06paboTKy JaHHBIX
OTAMYAETCd OT CTaporo (crocoba).

4. MectonMeHUs B (popMe IIPUTSI-
JKaTeABHOTO Iajiexka one's - CBoM,

No one likes when somebody reads
one’s letters.

HukoMy He HpaBUTCS, KOrga KTO-
AMDOO YHUTAET ero nmuchMa.
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| cOBCTBEHHEIIH, Yeii-To.
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MHorogpyHKIIHOHaABHOE CAOBO “one”: ynpaxHeHHSA

1.

2.

The high cost of programming has become one of the obstacles to the
efficient use of large scale computers.

Sometimes in technical literature one may come across the abbreviation
CADD which means Computer-Aided Design and Drafting.

. Flexible manufacturing equipment includes flexible manufacturing cells,

flexible manufacturing systems and flexible transfer lines. The first one
consists of computerized numerical control machine tool, automated
control and supervision systems.

. One can divide memories into two major types: static memories and

dynamic memories.

. The work of artificial intelligence means to investigate and simulate the

sensitive possibilities of linguistic understanding the solving of problems
and finally the ability to plan one's own actions.

One constructs algorithms for evaluating such algorithms and replacing
algorithms, which have proved unsuitable or can no longer be adapted to
a changed environment, by better ones.

Perhaps you have seen a simple flyball governor (mapoBoii peryasTop) like
the one invented by James Watt in 1788.

. One should remember that convection current cannot be set up (co3maTs)

in solids.

-101 -



MHorodyHKIIHOHaABHBIE CAOBA

Tabauma IT 2.15

DyHKIMI U 3HAQUYEHHE

[Iprmeps1

IlepeBon

"that" - "those"

1. YkazareabHOE
MecTouMeHHue "Tot" — "Te",
"arot" — "aTH".

Those computers are used in
manufacturing process.

I9TH (T€) KOMIIBIOTEPHI UCIIOAB3YIOTCS
B IIPOM3BOACTBEHHOM IIPOLIECCE.

2. CAOBO-3aMEHUTEAD,
IIEPEBOAUTCH TEM
CYILIECTBUTEABHBIM, KOTOPOE
oHO 3amMmeHsieT. MHOTIA
OITyCKaEeTCs.

The efficiency of the old apparatus is low
compared with that of the new device.

[Ipon3BOAUTEABHOCTDH CTAPOr0O
npubopa HHU3Kad 10 CPaBHEHUIO C
NPOH3BOAHTEABHOCTBIO HOBOTO
yCTpOHCTBA (C HOBBIM YCTPOHCTBOM).

3. "that" — coro3HO0e cAOBO
"KOTOPBIN".

The device that was installed in our
laboratory is efficient.

Ycrpoi#icTBO, KOTOpOE OBIAO
YCTaHOBAEHO B Hallleil nAabopaTopuu,
9P PEeKTUBHO.

4. "that" — cor3 "4yt0",
"gTOOBI".

One can say that this apparatus is the
most useful.

MO>KHO CKa3aTh, YTO 3TOT IPHUOOP
CaMbIi HYZKHBIN.

"this" - "these"

1. Yka3aTeanHoe
MecTouMeHue "aToT" — "7aTH".

These systems will be installed at our
mill.

OTH cuCTEMBI OyAyT YCTAHOBAEHBI HA
HallleM 3aBOJE.

2. These - "oHHU", 3aMeHUTEAD
CYIIECTBUTEABHOTO.

The elements of the Periodic group IA are
called "the alkali metals". These are alike
in having a single electron on the
outermost shell.

OAEMEHTHI IEPUOANYIECKON CUCTEMBI
rpynnel [IA Ha3sIBarOTCA "MIEAOYHBIMU
MeTasramMu'. OHH CXOOHBI TEM, YTO
HMEIOT 10 OJHOMY 2A€KTPOHY Ha
BHellIHeH o6oA0UKe.
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MHorodpyHkumHOHaABHBIE caoBa “that — those”, “this — these”:
yHnpaxKHeHHS

1.

9.

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 (mmHa).

. Supercomputers take advantage of the most recent advances in

electronic circuits, processing techniques and memory organization to
reach computing speed many times that of mainframes.

. CAD software combines different data which are necessary for

performing as automated design. These may be represented in the form
of various documents on various storage media (HakonmuTeAH).
Programming languages are similar to ordinary spoken and written
languages in that they gradually develop and change with time.

. Expert systems are designed to perform at a human expert level.

However, in practice, they will perform more than that of an individual
expert.

Flexibility has become a key word used in manufacture and now the
trend is towards flexible manufacturing systems. These are factories in
which machine tools are tied together with material handling equipment
and centralized computer control.

In our country the most widespread system of today are expert systems.
Their task is to accumulate experience of those working in poorly
formalized fields, such as medicine, biology, history, etc.

It is possible to assemble robots of all degrees of sophistication, including
those with elements of artificial intellect out of a large number of such
modules, as if out of children's cubes.

The function of logical operation that the device accomplishes may be
altered by applying instructional "words" as its input.

10. A microprocessor is a number of the family of large-scale integrated

circuits that reflect the present state of evolution of a miniaturization
process that began with the development of the transistor in the late
1940s.

11. All the small computer systems have software capabilities that

approach in sophistication those found in much larger conventional
systems.

12. The microprocessor is recognized as the device which finally unites two

previously separate areas: that of the hardware designer and that of the
programmer.
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MHorodyHKInHOHaABHOE CAOBO "it"

Tabauma I 2.16

DyHKIIMI U 3HAQUYEHHE

IIprmepsn1

IlepeBon

1. AuuyHoe mecTouMeHue "oH",

(HeomynIeBAEHHBIN TPEAMET).

A new device is created in the laboratory. It
will be very efficient.

Hosrr#t mpubop co3maH B
raboparopuu. OH OymeT ouyeHb
9P PEeKTUBHBIM.

2. YKa3areAbHOEe
MecTouMeHHe "3T10".

The temperature is rising slowly. It means
that...

TemmniepaTypa MeIAEHHO
IIOAHUMAaETCd. 9TO O3HAYUAET, UTO...

3. dopmanrHOE TTOAAEIKAIIIEE
0E3AMYHOTO ITPEIAOKEHHUS.
CaMocToSITEABHO HE
IePEBOIUTCS.

It is a common practice
It is essential

It is impossible

It is important

It is expected

to use this tool.

OOBIYHO ITPUHSTO ™

Baxkno HCIIOAB30BATh
HeBo3mozxHO 3TOT
BazxHo HHCTPYMEHT
Oxupaercs (ucrioap30OBaHUE
_) aToro
HUHCTPYMEHTA)

4. dopmMasbHOE OOIIOAHEHHE
II0OCA€ HEKOTOPBIX I'AAroAOB.
He nmepeBonuTcd.

The method makes it possible to obtain good
productivity.

Meton meaaeT BO3MOKHBIM
IIOAYYEHHE XOPOILIEN
HOPON3BOAUTEABHOCTH.

5. YacTtb smpaTnyeckoi
(BBIAEAMTEABHOL)
KOHCTpyKIuH "it is ... that
(which)".

[lepeBomuTcsa "UMEHHO",
"310", "TOABKO", I T. 1.

It is in our laboratory that the new design was
created.

It was not until 1950 that the new technique
entered into practice.

HMmeHHO (3TO) B Halei
AabopaTopuu ObIA CO3IaH HOBBIM
IIPOEKT.

Toabpko B 1950 r. HOBBIH MeTOq
BOIIIeA B yIioTpebAeHUe.
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MuorohyHKIIHOHAABHOE CAOBO “it”: ynmpaskHeHHS
y y

1. The software provides for the performance (Bbirmoanenue) of design tasks within
specific (korkpeTHbIH) design field. It also allows for (yuuteiBaTh) specific tasks within
each of these design fields.

2. There is a great deal of high-level programming languages but nowadays it is the
FORTRAN language which is the most usable and widespread in CAD systems.

3. Special purpose software is not provided by manufacturer because it is
developed by the user after the system is delivered (mocTaBASTE).
4. The processor is the brain of the CAD system. It has a control unit and

arithmetic/logic unit (ycrpoiictBo) like all central processing units, but it also has
special design features for handling the various types of graphic data associated with
design.

S. A data bank is the basic part of CAD system software. It is simply an electronic
depository (ckaan) data and consists of a database and database management system.
0. A large cost reduction is achieved and it is for this reason that all computer

communication over distances greater than a few tens of meters is done serially
(mocaemoBaTEABHO).

7. Artificial intelligence is a technology that has recently attracted considerably
publicity (u3BectHOCTB). Many applications of it are now under development.

8. It is a Multiple Operating System (cocraBHas pabodas cucreMa) that can manage
more than one program almost simultaneously.

9. It is well known that knowledge is of two kinds: we know a subject ourselves, or
we know where we can find information upon it.

10. The report from this program furnishes (maBartp) readings of all pressures and
storage levels in the area, and it is this information that assists the operator in
determining the nature of the problem such that connective measures can be quickly
taken.

11. One simple view of artificial intelligence is that it is concerned with devising
computer program to make computer smarter (ymHee).

12. It is the hardware software trade that makes the impact (meticrBue) of the
microprocessor so great.

13. It is expected that the number of installations will double every two years until the
end of this decade.

14. Japan holds the lead in the world for robot production. No wonder it is called "the
land of robots". It was precisely robot that serves as the main task force of the
Japanese automotive firms in their struggle against their rivals (comepHUK).

15. It was necessary to create computerizing planning to avoid a shortage of processor
planners and the need for proper routing (Mapmpyrusamnus).

16. "Smart" robots by themselves do not provide the full increase of productivity. It is
essential to use them as a part of computer integrated manufacturing system.

17. It is well known in the semiconductor industry that larger chip sizes result in lower
yields.

18. It must be pointed out that the use of a resistor of any type must be very carefully
considered.

19. It may be stated that the modern electronic industry was born with the invention of
the electron tube.
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Dictionary CaoBapsp

A

abnormality, n Jaebnll:'mallltl] | aHoMmaausa

abolish, v o'b 100 YHHUYTOXKATD

above, adv o'bllv BBIIIIE, HABEPXY

a YIIOMAHYTBIN BBIIIIE

accelerometer, n oklselo'rliml]to | uBMepPUTEAbF CKOPOCTH

accept, v ok'sept OpUHUMATh

acceptable, a ok'septobl IPUEMAEMBIHN

access, n '®kses JOCTYTI

accessible, a ok'sesobl JOCTYIIHBIN

accident, n 'eksldont aBapus

accommodate, v o'k[OmIdel]t npucriocabamnBaTh(cs)

accomplish, v o'kl mpll] L] BBIIIOAHSITH

accord, v o'kl]:d COTAQCOBBIBATH(CH)

according to, prep o'k:dlnto COTAAQCHO

account, n o'kallnt CUér

take into account OPUHUMATh B paCU€T

accumulate, v o'kju:mjlilel]t HaKallAUBaTh

accuracy, n 'ekjliros!] TOYHOCTD

achieve, v o'lli:v JOCTUTaTh

acquire, v o'kwallo npuobperaThb

action, n 'ekIn JIerCcTBUE

activate, v 'ektllvellt aKTHUBHU3UPOBATH,
IIPUBECTHU B NEUCTBHE

actual, a 'ek ]9l dakTHUIECKHU
CYILIECTBYIOIIINH,
JIEHMCTBUTEABHBIN

actuator, n 'ekJolelta pabouuii opras,
HCIIOAHUTEABHBIN
MeXaHHU3M

adapt, v o'dept rpucriocabanBaTh

adaptability, n olldaepta'blI1tl] | amamTUBHOCTB,
COBMECTHUMOCTD

ADC (Automatic Data aBTOMAaTHYECKOE

Control) yIIpaBA€HHE NAaHHBIMU

add, v ed J100aBAITDH

addition, n 2'dl] Uoan CAOKEHHE

in addition to KpoMe (Toro), K TOMYy XKe
additional, a 2'd] Donoal JIOTIOAHUTEABHBIH
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advanced, a

od'vil:nst

IIEPEOOBOM, OIIBITHBIN,

PaCHINPEHHBIN
advantage, n od'vil:nt[][] IPEUMYIIECTBO
adversely, adv 'edvosll] OTPHULIATEABHO, BpaxkaebHO
advice, n od'valls COBET
advisable, a od'vallzobl PEKOMEHIYEeMBbIH
affect, v o'fekt BAHSTH Ha, BO3/IEHCTBOBATH

Ha (4T0-AN060, KOro-Anbo)
agree, v o'gri: COOTBETCTBOBAThH
aid, v elld IIoMoraTh
aim, n ellm LIEAD
alarm, n o'l :m CHUTHAaA TPEBOTH
alert, v o'lll:t IIPUBECTU B COCTOSTHUE

TOTOBHOCTHU
allocation, n Jelo'kel[n pa3MelleHue
allow, v o'lal] paspeinathb
alloy, n ‘el ][] CIIAGB
alter, v "[1:1ta HU3MEHUTD
although, cj [1:1'00 (] XOTd
among, prep o'ml]y cpenu
amount, n o'mallint KOAHYECTBO
amplification, n Jempllfll'kel] |ycuaeHme

In
amplifier, n 'empllifalla YCHUAUTEAD
angle, n '®pgl YTOA
apart, adv o'pl:t OTAEABHO
apart from KpoMe

a posteriori, (aart.)

oposliterl'"[Ir[]

13 OIIbITa, HA OCHOBaAHHHU
OIIbITA

apparent, a

o'pepont

O4YeBUIHBIN

appear, v

o'pla

BBICTYIIATB, IIPOABAATECA

appearance, n

o'pllarans

IIOABACHHE

application, n epll'kell[In pUMEHEHHUE
apply, v a'plal] OPUMEHATD
appreciation, n ollpri:[l['el][In | omeHKa

approach, n o'proll[] TIOMXOM, TTPUHIIUII
appropriate, a o'prollprliat COOTBETCTBYIOIIINN
area, n "Dorllo obAacThb

arise, v

d'rallz

BO3ZHHKAThb, BCTaBaTh

arm, n

[]:m

pyka (pobora), 3axBaT
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arrangement, n d'reInlimont PacCIIOAOKEHUE,
coraacoBaHUe
as, cj, adv &z TakK KakK; KaKk
as... as... Tak (o) XxKe... Kak
as for 4TO KacaeTcd
as small as 10 (0 KOAUYECTBE)
as soon as KaK TOABKO
as well as TaK JXKe KakK, a TaK¥XKe
assemble, v 9'sembl cobupaThb
assembly, n o'sembl[] cbopka, arperar
assessment, n o'sesmont OIIEHKAa
assign, v o'salln ONIPEAEATITH
assist, v o'slst IoMorarthb
robotic assisted C IpUMEeHeHHeM POOOTOB
assistance, n o'slistons IIOMOIIb
associate, v o'so ]I at CB43bIBATH
assume, v a'sju:m OpearoAaraThb
assure, v ' a obecriedynBaTh
attempt, v o'tempt IbITAThCA
attract, v o'traekt IPUBAEKATH
attribute, n 'etrlibju:t CBOMCTBO, OIIPEAEACHHUE
auxiliary, a :g'zO10ar! BCIIOMOT'aTEABHBIN
available, a o'velllobl UMEIONINNCS, TOCTYITHBIN
avoid, v o'vll[d n3derartp
axe, n xeks OoCh
B
back, n bek omopa, pe3epB
backbone, n 'baekbolln OCHOBA
backing, n 'baeklly pe3epBHUPOBAHUE
a JOIIOAHUTEABHBIN
backward, adv 'bekwod Ha3ajl
band, n band II0AOCa, A€HTA
base, n bells baza
rule base 6a3a nmpaBuA
batch, n be [ napTud
a TPYIIIOBOM, ITIAKETHHBIN,
KOMAaHIHbIN
because, cj bl'klz IIOTOMY 4YTO
because of BCAEICTBHE
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become, v b'k[Im CTaHOBUTLCSI

behaviour, n bll'hellvjo IIOBE/IeHUEe, COCTOSHUE

belong, v b'lny OpUHAAEXKATD

benefit, n 'benlIf[t BBITOIA, IPHUOBIAD

besides, adv bl'salldz KpoMe

beyond, prep bl'jl:nd 3a (IpegeaaMmu), BHE

both... and..., adv, ¢j |bol]0... ond H..., U...; KakK..., TaK H...

brain, n brelln MO3T

break, v brelk pa3duBaTh

n pa3pbIB

breakage, n 'bre k(1] IIOAOMKA

break-down, n 'breJkdalln aBapud, BbIX0/ U3 CTPOs

broad, a bril:d U POKUH

broadcast, n 'bril:dk[:st 1) Teae- uAm
panroBelIaHUE;
2) nepenaga, IIOKPbIBAIOIIIAST
OOABIIIYIO TIAOITIAE

a I POKOBEIATEABHBINA
bus, n blJs HIHAa
C

CAD (Computer Aided
Design), n

cucreMa
aBTOMAaTHU3UPOBAHHOIO
npoekTupoBanud (CAIIP)

calculate, v

'kelkjlllelt

BBIYHUCAATDH

calibrate, v

'kaellbrellt

IIPOBEPSITH, FPaAyUPOBaTh

CAM

1) Content Addressa-
ble Memory

2) Communication
Access Module

1) acconimaTuBHAas IaMsITh
2) MooyAb OOCTyIIa K
KaHaAy CBA3U

3) aBTOoMaTH4ecKasl CHUC-
TeMa yIIpaBAE€HUS ITPO-

3) Computer Aided U3BOJICTBOM,

Manufacturing TEXHOAOTHYECKUMU

4) Common Access IpoleccamMu

Method 4) ctaHOApPTHBIN METOL,
JOCTyIIa

capability, n [lkepo'bIlatl] | cmocobHOCTH

capable, a 'kellpobl CITOCOOHBIH

capacitor, n ko'paeslito KOHOEHCATOP

carefully, adv 'k[Oofl[] OCTOPOKHO

carry, v 'ker [ HECTHU
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carry out

BBIIIOAHATH, ITPOBOOHUTH

case, n kells 1) cayuai
2) ammuK

casual, a 'kae 119l CAy4YaMHBIN

cause, n kll:z OpUYrHa

\4 BbI3bIBATD

cell, n sel gyeiiKka, SAeMEHT

chaining, n '"Deldnlly CBSI3bIBAHHE, CIIETIACHUE

change, n Jelnl] H3MEHEHUE

\4 H3MEHSTh

charged, a 0:0d 3apAKEHHBIN

cheap, a Di:p JEIIEeBbIN

check, v ek POBEPATH

chip, n O Up 1) KpUcCTaAA, YUII
2) CKOA; OCKOAOK

choice, n 0 [s BBIOOD

choose, v Ju:z BBIOMpATH

circuit, n 'sll:klt cxeMma; (pusndeckuil)
KaHaA; KaHaa,
IIEPEHOCHIINUN 3A. TOK
MEXITYy ABYMS
YCTPONUCTBAMHU

circuitry, n 'sll:kltr!] cxeMa

circumstance, n 'slJ:komstons 00CTOATEABCTBO

clock time 'kl kta0lm TaKTOBOE BpeMd

close, v klolz 3aKpbITh, 3aKPbIBATH

a klo[s OAM3KUH, 3aKPBITHIN

CNC (Computerized YHCAOBOE IIPOTrpaMMHOE

Numerical Control) yapasaeHue (4I1Y)

collapse, v ko'leps PYIIUTHCS

collision, n ko'll[n CTOAKHOBEHUNE, KOH(PAUKT

common, a 'kDmon IIPOCTOM, OOIIIHH,
pacrpoCTpaHEHHBbIN

communicate, v ko'mju:nllkellt |coobmars

compare, v kom'p o CpaBHUBATH

comparison, n kom'perllson CpaBHEHUE

complement, v 'k Dmpldmont JOIIOAHSITBH

complete, a kom'pli:t IIOAHBIN

completely, adv kom'pli:tl[] IIOAHOCTBIO

complicated, a 'k Dmplkel1t1d | cAOXKHBIH
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component, n

kom'poalJnont

cocTaBHad 49acCTb

compose, v

kom'poallz

00pa3oBaTh, COCTABAITH

comprise, v

komp'rallz

BKAKOYATH

computation, n Jkompjll'te] [In | BBIYHCAEHUE
compute, v kom'pju:t cuuTaTh
concern, Vv koan's[]:n KacaThbCs
conclude, v kon'klu:d JIeAaTh BBIBOJI
conclusion, n kon'klu:[In 3aKAIOYEHHE, BBIBO/]
draw up conclusion CIEAATH BBIBOJI

condition, n kon'd[JUn 1) ycaoBue

2) cocTosTHHUE
conditioning, n kon'dl nlly dopmMupoBaHUE,

IIpUBeLeHIE K TpeOyeMbIM
TEeXHUYECKHUM YCAOBUSIM

signal conditioning |'sl gnal IpeobpaszoBaHUE,
kon'd[J[Inly dopMupoBaHUE CUTHAAA
conduct, v kon'd [kt BECTH, IPOBOAUTDH
n 'kOnd Okt I[I0BeleHHe
confirm, v kon'fll:m HOATBEPKIAATH
confirmation, n Jkonfo'mel][In HOATBEPKIACHUE
conformance, n kon'f[J:mons COOTBETCTBUE,
coraacoBaHUeE
confusion, n kon'fju:n yTaHUIa
conjunction, n kon'll[Igk[In CBs3b, COEIUHEHUE
connect, v ko'nekt COoeqUHATH(Cs)

consequence, n

'kOnsllkwons

(mo)caencTBUE

consequently, adv 'k Onsllkwontll] |caemoBaTeAbHO
consider, v kon's[]do paccMaTpuBaTh
considerable, a kon's[Jdorabl 3HAYUTEABHBIN
consist (of), v kon's [Ist COCTOLTH (K3)

constitute, v

'k[nstlltju:t

COCTaBAATDH, 0OPa30BLIBATH

constraint, n kon'strelInt OrpaHU4YEHUE,
OPUHYKIEHUE
consult, v kon's ]It KOHCYABTHUPOBATH(CH)
consumer, n kon'sju:mao IOTPeOUTEAD
contain, v kon'telIn cCoepKaTh
continuous, a kon'tlinjllas HENPEPbIBHBIHN
contribution, n Okontr[I'bju:[In | BKAQL
control, n kon'tral]l yIIpaBA€HUE,
PETYAMPOBaHUE

-111 -




controller, n

kon'trolllo

KOHTPOAAEP, PETYASITOP

convenient, a kon'vi:njent O PUTOAHBIN
conventional, a kon'venllonol OOBIYHBIH
convert, v kon'v(J:t IpeBpanaTh
cooperate, v koll'[lporellt B3aNMOIAEHCTBOBATDH
cope (with), v kollp CIIpaBUTHCA (C)
correct, v ko'rekt HCIIPABAITDH

a IIPABHUABHBIN
correspond, v Ik ra'splind COOTBETCTBOBAThH

cost, n kst CTOMMOCTD, 3aTPaThl

counter, n 'kalOnto CUETYUK

course, n kil:s xo[, (cobbITHH, neicTBUN)

cover, v 'kTva IIOKPhIBATh, OXBATUTD

CPU (Central LEHTPaABHBIN IIPOIIECCOP

Processing Unit)

create, v kril'el]t co3maBaTh

current, n 'k Jront TOK

a TEKYIIHN, COBPEMEHHBIN

customary, a 'k[Ostomar[] OOBIYHBIHN

cut, v k]t pe3arTb

cutting, n 'kt pe3ka, (ppesepoBaHuUe

cutting force pexXylad cuAa
cycling, n 'sallkllin PERUM
limit-cycling OrpaHUYE€HHBIN

IIUKAUYECKHUH PEXUM

D

damage, n 'deml(][] Bpe

dangerous, a 'delnlJoros OIIaCHBIN

database, n 'detobelJs 0as3a JaHHBIX

deal (with), v di:l wiJo paccMaTpuBaTh BOIIPOC,
HMETBH JIEAO (C)

debug, v dii'blg HaAa>XHBaTh, OTASKUBATD,
HUCITPaBASITh OIIIUOKU (B
HporpamMme)

debugging, n dil'bllglly 1) oTaagKa (IOUCK U

UCIIPaBA€HUE OIIIMOOK B
IIporpamMmme)

2) HanagKa
(obopynoBaHus),
yCTpaHeHUe
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HEWCIIPABHOCTEN

decide, v d'salld PEIIUTh
decision, n d's[0[0n pelieHue
decouple, v dO'kOpl pas3aeAnuTh, pa3Bga3aTh
decrease, v d'kri:s yMEHbIIATh
dedicate, v 'ded ke[t npeaHa3HadaTh
dedicated, a 'dedllkelJtl]d BbIJJEACHHBIH,
CIIELIMAaABbHBIM,
Ha3HA4YEHHBIA
deduct, v dil'dkt BBIYHUTATDH
define, v d'falln OLIPENEeAITh
definite, a 'deflinl]t onpeneA€HHBIN
deflection, n d'flek[n OTKAOHEHUE
degree, n dl'gri: CTEIEHb; I'PaayC
delay, n di'le 3aiepKKa
demand, n d0'm[]:nd IOTPeObHOCTD, 3aIpoc,
pacxof,
density, n 'dens[]t[] AOTHOCTD
department, n d'p:tmont OTZEA
depend (on), v d'pend 3aBHCETH (0T)
depth, n dep6 rayomHa
derive, v dl'rallv IIPOUCXOOUTDH
describe, v dls'krallb OITUCBLIBATDH
design, v di'zaln peaHa3Ha4daTh,
COCTaBA4TH (IAAH)
n IIPOEKT, 3aMBbICEA, YEPTEK,
KOHCTPYKIIUS
designate, v 'dezllgnellt 0003HaYaTh, HA3KIBATH
desire, v dil'zallo JKeAaThb
detect, v d'tekt 0OHaPYKUTH
deterioration, n diUtUoerlla're ] | u3HOC, HApPYIIEHUE
Jon
determine, v d't:mn OLIPENEeAITH
develop, v d'velop pa3pabaTheIBaTh
device, n dil'valls yCTpPOHCTBO, IIPUOOP
positioning device YCTPOMCTBO YKa3aHUS
IIO3UITUH
devise, v dl'vallz n300peTarhb
n n3o00peTeHne
diagnosing, n 'dallognoallzllny JUArHOCTUPOBAHUE
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diagnosis, n [ldallo'gnolls[]s | tTmarHOCTHUPOBAHUE

difference, n 'dllforons pasan4due

difficult, a 'd0f0kolt TPYIHBIHT

digital, a 'd0 0 0tal nudpoBoH

dimensional, a dl'menlinoal UMEIOIUN U3MEPEHUE,
IIPOCTPAHCTBEHHBIN

dimensions, n, pl. dll'menllonz pa3MepbI

diminish, v di'mUnll[] YMEHBIIATh

directly, adv d'rektl[ OPsSIMO, HEIIOCPEACTBEHHO

disadvantage, n

ddOsad'vil:nt[]
[]

HEOCTATOK

disappear, v 0dOsa'plo ncyesaThb

discontinuous, a dO0skon'tInj o | HpepbIBUCTBIH,
S JVCKPETHBIN

discovery, n dOs'kOvor[ OTKpPBITHE

discrepancy, n

dls'krepons (]|

PaCXOKAECHHUE, HECXOOACTBO

discrete, a dls'kri:t pa3aeAuMbIN, TUCKPETHBIN
displace, v d0s'plel]s 3aMeInaTh
display, v dls'ple [IOKAa3bIBATh
disregard, n OdOsr'gl:d IpeHeOpeskeHue
\4 npeHeOperaThb
distinct, a dls'tlOnkt OTAEABHBIN
distinguish, v dUs'tOggw [ [ pasAndaTh
distribute, v ds'tr0bju:t pacrupeneasTh
distributed pacupeneA€HHbBIN

disturbance, n

ds'tl]:bons

rmoMexa; IIOBPeXIEHUE;
HEUCIIPAaBHOCTD; COOH

diversified, a dal)'vll:s0falld |pasHOOOpa3HBIH
divide, v dil'valld JEAUTDH
downtime, n 'dalintallm ITPOCTOH, IEPEPhIB B pabore
draw, v dr: TSIHYTb, BEITACKHBATD
drawback, n 'dri:bak HeI0CTaTOK
drift, n dr]ft MEIAECHHOE TeYeHHE
drive, v dralJv IPHUBOAUTH B ABUXKEHUE
n IIPUBOJT
drop, n drp nageHue
due to, prep 'dju: to Oaaromaps, 1o NIpUYIHHE,
n3-3a

to be due to O0BACHATHCS YEM-AH00

dull, a dil CKY4HBIM, MOHOTOHHBIN
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duplicate, v ‘ 'dju:pliikellt \ Oy0AUpPOBaTh

E

education, n [Tedju:'kell[n obpazoBaHUte

efficiency, n 't Hons [ OIIEPaTHUBHOCTD,
SKOHOMMHYECKAas
9 peKTUBHOCTD

effort, n 'efot ycuaue

either... or..., cj. 'al100... [J: HAH... HAH...

eliminate, v "1 mnellt YCTPaHATDh

emergency, n 'm0 :ons (] aBapusd, KpaHad
HEOOXOAUMOCTH

a 3aracHOH
emergency stop aBapuiiHad OCTaHOBKA

emission, n J'm[ Dan pacIipocTpaHeHue,
BbIJEACHUE

emit, v 'm [t HCIIyCKaTh

empty, a 'empt[] IIyCTOH

enable, v [1'nellbl JaTh BO3MOXKHOCTB (4TO-
Anbo creaaTs)

encounter, v In'kallnto BCTpeYdYaTh, CTAAKHBATLCA

end-effect, n 'end [ [0 fekt KOHIIEBOM (KOHEYHBIMN)

adppexT

end-effector, n

'end ][] fekta

KOHIIeBOH a3dhekTop

engine, n
inference engine

'enll[In

MEXaHHU3M
MEXAaHHU3M AOTHMYECKOTIO
BbIBOIA

engineering, n

Jenll O'nllorliy

TeXHUKa, pa3paboTka,
MHIKEHEPHOE EeA0

enhance, v [In'h[J:ns YBEAUYUTDH
enormous, a n'lJ:mas OI'POMHBIN
ensure, v On'[D o 00ecrieyuTh
enter, v 'ento BXOOUTH, BBOJAUTD
entire, a In'talla IIEABIN, TIOAHBIN
entry, n 'entr [ BBO/, BXO[],
environment, n [n'vallronmont |oKpyzKeHUE, cpena, PexkuM
pPaboThI
object oriented 0OBEKTHO-
environment OPHUEHTHPOBAaHHAsI cpela
equipment, n [1'kw [ Ipmont obopynoBaHue
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error, n 'ero omubKa

especially, adv Is'pelloll] 0COOEHHO

essential, a [1'senllal CYIIIECTBEHHBIN, TAAQBHBIN
establish, v s'tebl 1] yCTaHaBAHUBATD
estimation, n JestlI'mel][In OlLleHKAa

evaluate, v O'veeljllellt OLIEeHUBAaTh

evaluation, n O0veaeljl'el][In | olleHKA

event, n [1'vent coOnITHE, IBAEHUE
exact, a g'zaekt TOYHBIN

exaggeration, n Hgllzello'rell [In| mpeyBeAndeHUE
examine, v Jg'zemlin paccMaTpuBarTh, IIPOBEPATH
exceed, v Ok'si:d peBBINIATH
exceptional, a k'sepllonl HCKAIOYHUTEABHBIN
excessively, adv Ok'ses vl KpaliHe, OY€Hb
exchange, n Oks'Oelnl] obMeH

exclusively, adv Oks'klu:s vl TOABKO

execute, v 'ekslkju:t BBITIOAHSITD

execution, n [Jeks[l'kju:[lon | BbIIOAHEHUE

exist, v lg'zllst CYyIIIECTBOBATH

exit, n 'eks [t BBIXO/[T,

expand, v lks'pend pacmupaTh(cs)

expect, v [Tks'pekt OXKHUATh

expense, n [lks'pens pacxon

expensive, a ks'pensllv JOpOorou

explain, v ks'pleln OOBICHSITH

exploit, v Oks'plll Ot SKCIIAYaTHUPOBATH
exploration, n [Jeksplo'rel][In | mccaegoBaHUE

expose, vV k'spallz HoABEPraThb AJEUCTBUIO
extend, v [1ks'tend pacmupaTh(cs)

extensibility, n kstens[I'bl]]l | pacTaxumMmocTb
Ot
external, a Jks'tJ:nl BHEIITHWMI
extraction, n Jks'trek[In H3BAECUEHUE
F
facility, n fo'sI1t0] obopynoBaHUe; CpeacTBa
fail, v felll BBIXOOUTH U3 CTPO4,
OTKa3bIBaTh
failure, n 'felllo aBapusl, IOBPEXKIACHUE,
cboii, oTKa3 (TEXHUKHU)
false, a fl:1s AOKHBIH
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familiar, a fo'mllljo 3HAKOMBIM
fashion, n "fee[In obpa3, maHepa
fast, a fl:st OBICTPBIN
fatal, a "felltl Hen30eKHbIH,
HEyCTPaHUMBINA
fault, n fo:1t omnbka; gedeKr,
HEUCIIPAaBHOCTD
faultless, a "fI:1tl1 s 0e30IIu00YHBIH
favour, n 'fellvo II0AB3a, IIOMOIIb
in favour of B IIOAB3Y
favourable, a 'felJvorobl OaaronpUsSTHBIN
feature, n "fi:[o JyepTa, 0COOEHHOCTh
feed, n fi:d IUTaHUe, IIogada
feedback, n '"fi:dbak obpaTHasi CB43b
field, n fi:ld obaacTb, chepa AeITeABHOCTH
final, a 'fallnol KOHEYHBIH
find (found), v fallnd HaXOOUTh
finding, n 'fallndly pe3yAbTaT, BBIBOL;
TIOAYYEHHbBIE JaHHbIE
finite, a 'fallnallt OrpaHUYEHHBIN
fit, v fit COOTBETCTBOBATE;
IIPUTOHATH, IOATOHSIThH
flexible, a '"fleksobl THOKUH
flow, n flo [ IIOTOK
\4 TeYb
fluctuation, n fll0kty0'eJ[In | oTKAOHEHUE, KOAEDAHHE
follow, v CAEIOBATh; CAEIOBAThH 3a
(keM /gyeM-Au00)
as follows CAEYIOIIHE
for, cj £ TakK Kak
prep [IAST; B T€YEHUE
force, n fll:s UHTEHCHUBHOCTD, CHUAQ
\4 IPUHYKIATH
foreseeable, a fl:'si:bl HpeacKa3yeMbld
forward, adv "fll:waod BIIEPE],
frame, n fre[Jm Kaap, OAOK JaHHBIX
free, a fri: CBOOOTHBIH
frequent, a 'fri:kwont JaCThIU
friction, n "frilk[In TpEHUE
fulfill, v fo1fil BBITIOAHSITH
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further, a "fl1:00 JaAbHEHIITUH

furthermore, adv fll:09'ml: KPOME TOr0

fusion, n "fju:n CAUSTHUE

fusion memory CHUHTeTHUYeCcKasl IaMAaTh
fuzzy, a "zl HEOIIPEAEACHHBIHN
fuzzy control PETYAUPOBaHUE C

HEYETKHUM aATOPUTMOM

G

gather, v 'g® 0o cobupaThb

general, a '"Jenoral o1

generate, v '"lenorelt IIPOU3BOAUTDH

generation, n [Jena'rel]n IIOKOAEHUE

goal, n golll 1IEAb

grade, v grelld pacroaarathb I10 CTEIIeHU
TPYAHOCTU

grow (grew, grown), v | groll pacTtu

guard, v gl:d OXpPaHSTh

guide, v galld BECTHU, PYKOBOJUTD

guided, a 'galldlld yIIpaBAgeMbIHd

H

handle, v haendl ob6pabaTrIBaTh

handling, n 'hendlllg obpaboTKa,
MAaHUITyAUPOBaHUE

hard, a h{l:d JKEeCTKUH

hardware, n 'hil:dwl]a arrapaTHbIE CPEACTBA

harmful, a 'h:mf1 BPeIHBIN

heavy, a 'hev[] TAKEABIN

help, v help IIOMOTraTh

helpful, a 'helpfJ1] IOA€3HBIN

high, a ha!] BBICOKHU U

history, n 'h{stor[] HCTOPHUS

hold (held), v hallld JEepXKaTh; UMETh BAUSTHHUE

hostile, a 'h(stalll BpasKaeOHbIH

however, cj hall'evao OHAKO

I

identify, v all'dentllfall yCTaHaBAHUBATD

illness, n '"lInas 0oAe3Hb

illumination, n JJlu:m'ne ] [In| ocBelieHHuE

immune, a [1'mju:n HEBOCIIPUHUMYUBBIN

impedance, n Im'pi:dns HMIIEIAHC, TIOAHOE
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COITPOTUBAEHHUE

impetus, n "ImplItas HMIIyABC, CTUMYA
implement, v '"Umpllimaont BBIIIOAHATDH
imply, v Im'plal] HoApa3yMeBaTh, BKAIOYATH
impose, v Im'poallz HaBsda3aTh, HanaraThb
imprecise, a [ 0mprli'sallz HETOYHBIHN
improper, a Om'prlipo HEIIPaBUABHBIH,
HEIIOAXOOAIIHNH
improve, v Jm'pru:v YAyYIIaTh(CcH)
inaccuracy, n [In'®kjorasl] HETOYHOCTD
include, v In'klu:d BKAIOYATbh, COAEPKATD
incorporate, v On'k[:porellt BKAIOYaTh, BCTpauBaTh
increase, n "Unkri:s poCT
\% On'kri:s YBEANYHBATh(CH)
independent, a [10nd[J'pendont | HE3aBHUCUMBIH
index 'Indeks HMHIEKC, IIOKa3aTeAb
performance index SKCIIAyaTalluOHHBIN
[IOKa3aTeAb
indicate, v '"Ond ket YKa3bIBATh
inference, n '"Infaorons BBIBOJI, 3aKAIOYEHUE
influence, n 'OnflJans BAHUSTHHE
\4 BAULITDH
inherent, a In'h[Joront OPUCYIIHN
initiate, v O'n0 0ot Ha4aThb
input, n "Onp Ut BBO[
insert, v In's[]:t BCTaBHUThb
inspect, v [In'spekt OCMOTPETH
installation, n 1 0nsta'lel] [In YCTaHOBKAa
intelligence, n In'tell] [Jons yM
artificial intelligence HCKYCCTBEHHBIN yM,
HUHTEAAEKT
intelligent, a In'tell][lont YMHBIHA
intend, v [In'tend npegHa3Ha4daTh
interaction, n [Jnto'reklIn B3aUMOJIEHCTBHUE

interchangeably, adv

O 0nto'ellnllab

1]

IIOOYEPEOHO, IIOIIEPEMEHHO

interconnection, n

J0ntoko'nek[In

B3aHMHAasA CBA3b

interface, n

v

1 0nto'fells

uHTepdelc; MoOBEepXHOCTh
pasmesa
COeIUHATDH, CBSI3bIBATh
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interfere, v [ Onto'fllo BMEIIUBATLCS
intermediate, a J0nto'mi:dJaot | HPOMEKYTOUYHBIH
internal, a On't:nl BHYTPEHHUU
interpret, v On'tO:prlit OOBICHSITH
interrelated, a Jntor'lelJtid | B3BauMOCBA3aHHBIHA
interrupt, n O 0nta'rpt IIEPEPHIB
\4 IpepPhIBATH
interruptive, a O 0nto'rlptllv O PEPbIBAIOIIUICS
intervention, n J[0nta'venlin BMEIIIATEABCTBO
introduction, n O Ontro'ddk[n BBeJIeHHE
investigate, v [In'vestligellt HCCAEIOBATDH
involve, v On'vlv BBI3BIBATH, BKAIOYATDH
irreversible, a O 0r0'vil:sobl HeoOpaTUMBbIN
issue, n 'Osju: ('000u:) | Bompoc, mpobaema;
UCXO[, pe3yAbTaT
item, n 'alJtom aAreMeHT (Habopa), KasKkabIi
OTIEABHBIU IIPEOMET,
IIYHKT (CIIHCKA)
J
join, v 0 0n COEVHATD
jump, v O Omp OPBITaTh; IEPEUTH K
justify, v "Jstl]fall onpaBaaTh
K
keep, v ki:p J€PKaTh, XPAHUTD
kind, n kallnd BU, PO
knowledge, n 'nl 10 [] 3HAHUE
L
lack, v lek He XBaTaThb
latter, a 'Teto IIOCAETHUH
lead, v li:d BECTH
learn, n 10:n y4UTh, y3HaABaTh
learning process rpoliecc ooydeHust
length, n len0 JAWHA
level, n 'levl YPOBEHBb
lighting, n 'lalltlly OCBEILIEHUE
line, n lalin AUHUL
off-line OTKAIOYEHHbIH,
aBTOHOMHBIH,
on-line HE3aBUCHUMBIN
OIIEpaTUBHBIN,
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paboTarmonuii B CUCTEME,

HEABTOHOMHBIN

link, v 10k COE€UHSTDH

load, v lo1d 3arpyzxarthb

locate, v lof'kellt pa3MeIaTh; OIPeaeAsaTh
MECTOHaXO0XKIEeHUE

location, n lo0'kel[0n ompeneAeHUue
MECTOHAaXO0XKIEHUS

long-term, a 10"t :m JOATOCPOYHBIN

loop, n lu:p KOHTYP, [IUKA

closed loop 3aMKHYTBIU ITUKA

loss, n 100s HoTepd

lower, v '1aldo OIIyCKaTh, IOHUXKATh

M

machining, n mo'lli:nllyp MalllmHHag obpaboTka

magazine, n

Imega'zi:n

MarasuH (B TEXHUKE)

magnitude, n

'maegnlitju:d

BEANYHNHA

main, a

melln

TAABHBIN

mainframe, n

'melInfrellm

yHUuBepcaabHass OBM

maintain, v

melln'telln

TIOAIEP>KUBAaTh, COIEPZKATh

major, a 'mel][]o rAaBHBIN

make (made), v me [k J€AaTh, BBIIIyCKATD
make clear BBISICHATDH
make up COCTaBASITD

maker, n 'me[Jko H3TOTOBUTEAD

decision maker

OTBETCTBEHHBIN 3a
IIPUHATHUE PELIECHUdd, AUILIO,
IPUHUMAIOIIEE PEIIEHUE

malfunction, n

mel'fligklin

cboii, HeTTpaBUABHOE

cpabaThIBaHUE
management, n 'maenl] [Imont yIIpaBA€HUE
manned, a mand yIIpaBAIeMbIH YeAOBEKOM,

00CAy>KUBaeMbIH
manner, n 'ma&nd crroco0, obpas mercTBUd
manual, a 'menj ol py4dHOH
manually, adv 'manj ol BPYYHYIO
manufacture, v Cmenj]'fekllo | mponsBomuth, oOpabaThIBaTh
manufacturing, n Omenj'fekllor | mpou3BOACTBO

BB

margin, n 'mJ:00n rpaHuna
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match, v

ma [

COIIOCTaBAATbD,
COOTBETCTBOBAThH

maximize, v

'mokslimallz

YBEAHUYHUTDH OO0 IIPpEOAEAA

mean, v

mi:n

O3HA4aThb

meaning, n 'mi:nlin 3HA4YEHUE
means, n, pl mi:nz CpPencTBO, CPEACTBA
by means of IIOCPEACTBOM, C TIOMOIIIBIO
measure, v 'mel]o U3MEPATh
measurement, n 'melJomont H3MEpPEHUE
medium, a 'mi:dJom cpegHuim
memory, n 'memor L] IaMdaTh
random access HaMsITh C IIPOU3BOABHOM
memory (RAM) BBIOOPKOM
read /write memory orepaTUBHAasI NaMATh
mention, v 'menlin YIIOMUHATh
miss, v mlls OTCYyTCTBOBAaTb; OIIYCTUTD,
HPOIYCTUTH
missile, n 'mllsalll CHap4d/, pakera
guided m. yIpaBAgeMbId CHapPSL
monitor, v 'mnlito KOHTPOAUPOBATD,
OTCAEXKHUBATh
monitoring, n 'mnltOrly TEKYIIUN KOHTPOAD,
MOHHUTOPHUHT
motion, n 'moll[lon OBHKEHHE
motor, n 'mollto JBUTaATEAb
move, Vv mu:v JBUTraTh, I€PEMENIATD
movement, n 'mu:vmont JBHKEHHE, IepeMEIICHUE
multi- 'm[]1t0] MHOTO- (B CAOXKHBIX
CAOBaXx)
multiple, a 'm[ItCpl COCTaBHOMH,
MHOTI'OYHMCAEHHBIN
N
narrow, a 'nerall Y3KUH
\4 CYsKHBaTh(cH)
NC (Numerical 4 CAOBOE YIIPpaBAE€HUE
Control)
necessity, n nll'ses 1t} HeoOXOAMMOCTh
need, n ni:d IOTPeOHOCTh
\4 HY>KIAThCH
network, n 'netwl]:k CeTh

-122 -




nevertheless, adv

‘Tnevooda'les

TEM HE€ MEHEE

noise, n nllllz IyM

non-linearity, n 'nnlUnl]'erJtl| HEAMHEHHOCTD
nullify, v 'nll10])fal] aHHYAUPOBATb
number, n 'nOmba 4HCAO, ITUdpa

a number of

P44, HECKOABKO

numerical, a nju:'mer[lkol YUCAOBOHU
numerous, a 'mju:moros MHOTOYHUCAEHHBIN
o
obey, v o'bel] HOAYHUHSATHCS
object, n "Ob0 Dkt npeaMeT
objective, n ob'l[lektlv IIEAD
observation, n [ 0bzo'vellln HaOAIOZIeHHE
obstacle, n '"Obstokl PENSITCTBUE
obtain, v ob'telIn TIOAYyYaTh, JOOUBATHCS
obvious, a '"Obvilas OYeBUIHBLIH
occur, v o'k ]: BCTPEYaTHCI
occurrence, n o'k[rons cAydali, MECTOHAXOXKAEHUE
omit, v oll'mlt IIPOIIyCKaTh, HE CAEAATDH
Jero-Au00
once, adv wllins €CAU, Koraa (CAYKHUT OAT
YCHUAEHUS COI03a) OOHAaXKIbI
at once cpasy
only, adv "o nlll TOABKO
the only € IMHCTBEHHBIN
on-site, a on'sallt MECTHBIM
operation, n 0 0po'redn pabota, ornepalsg
order, n "O:do HOPSOOK; IIPUKa3
in order B IOpAIKE
in order to 4TOOBI
origin, n '"Or000n IIPOUCXOXKIEHUE
otherwise, adv '"Ndovallz nHaye
output, n "alltpllt BBIXO/, BBIBO/],
outside, adv Jallt'salld BHE, CHApPYyKU
overall, a Jolvoar'll:1 OOIITH I
overcome, v ollva'km IIPEOJOAETDH
own, a oln CcOOCTBEHHBIH
P
pack, v pek 1aKoOBaTh
package, n 'paekl] KOHTeHWHEP, MOAYAb, IAKeT
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IIPOrpaMm

pallet, n 'paelllt IIaHEeAb
parts p. I[IaHEAb UHCTPYMEHTOB
part, n pli:t IEeTaAb, 4aCTb
particle, n 'pll:tikl JacTHULA
particular, a pa'tiikjla OCOOEHHBIH, OTAEABHBIHN
pass, v pll:s IIPOXOOUTH, IIepeaaBaTh
n IPOXOKIEHUE
path, n pll:0 MapIlpyT, OyTh,
TpaeKToOpUd
pattern, n 'paetn o0pa3sel], MoIeAb
penetrating, a 'penatrelltly IPOHUKAIOMNH
percentage, n pa'sent[][] IIPOLIEHT, KOAUYECTBO
perfect, a 'pl:fllkt COBEpPLIEHHBIN
perform, v pa'fl:m BBIIIOAHATD
performance, n pa'flJ:mons SKCIIAyaTallIOHHbIE
II0Ka3aTeAH,
IPOU3BOAUTEABHOCTD
permanently, adv 'pll:monontll] IIOCTOSHHO
permit, v pa'mlit I103BOALATDH
pick, v plk 6patpb, moabupaTh
place, v plells IIOMENIAaTh
n MECTO
placement, n 'ple[Ismont PACIIOAOXKEHHUE
point, n pll Unt TOYKa
point of view TO4YKAa 3pEHUI
portable, a 'pll:tobl I€PEHOCHBIN
position, n pa'zlllin IIO3ULINS
\4 CTaBUTh, IOMENIATH
positioning, n pa'zllllanlly OIIPEAEACHUE ITO3ULINU
power, n 'pallo MOIIIHOCTB; QHEPIrUd
precision, n pril'sl)n TOYHOCTD
predict, v prii'dikt HpeacKa3blBaTh
prescribe, v prils'krallb OPEAINUCHIBATD
present, v pril'zent IIPEACTABAITD
pressure, n 'prella JaBA€HUE
presume, v pril'zju:m pEeaIroAaraThb
prevent, v pril'vent IpeaoTBpallaTh
previous, a 'pri:vjas OPEeabL Ay
principal, a 'priinspl rAaBHBIN
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prior to, prep 'pralloto 10
priority, n prall'Irotl] IIPUOPUTET, OYEPEOHOCTD
probability, n OprObo'b 10t | BEPOSITHOCTD
procedure, n pro'si:[la npoueaypa
recovery procedure Ipoleaypa
BOCCTaHOBAEHUSI
process, n 'prollses IIPOLLECC
\ pra'ses ob6pabaTrIBaTh
processing, n pra'sesliy obpaboTKa
produce, v pra'dju:s OPOU3BOOUTH
production, n pro'dilkn IIPOU3BOACTBO
PROM IIPOrpaMMHOE ITIOCTOSTHHO
(programmable read- 3aIIOMHHAIOIIEee
only memory) ycrpotiictso (I13Y)
prompt, v prllmt TOPOITUTD, ITO0YKIATh
propagation, n Oprlipo'gellIn | pacupocTpaHeHHE
properly, adv 'priipalll JOAKHBIM 00pa3om
property, n 'priipatl] CBOMCTBO
propose, v pro'pallz npeagaaraThb
protection, n pra'teklin 3ammTa
protocol, n 'prolltokal POTOKOA (dpopmart
coo0b11IeHUH)
prove, v pru:v JOKa3aTh
provide, v pro'valld obecriedyuTh
provided, cj pro'valldlld €CAU, TIPHU YCAOBHUHU YTO
purpose, n 'pl:pas LIEAD
Q
quality, n 'kw 100t Ka4ecTBO
quantity, n 'kwlntlJtl] KOAUYECTBO
R
range, n relinl] auaria3oH
\4 pacrnoaaraTbCcd
rapidly, adv 'repldlD] OrICTPO
rare, a rila pPEAKUN
rate, n rel ]t CKOpPOCTB
raw, a ril: CbIPOH
raw material CBIPpBE
ray, n rel] AyY
reach, v ri:[] JOCTUTATDH
reading, n 'ri:dllp roKkasaHue (mpubopa)
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take readings

CHHUMATDh IIOKa3aHHud

reagent, n rll'ell[Jont peareHT
reality, n ri'elth] JEUCTBUTEABHOCTD
reason, n 'ri:zon OpHUYNHA, OCHOBAaHUE
reasonable, a 'ri:zonobl pPa3yMHBIH, 000CHOBAHHBIHN
receive, v ril'si:v IIOAY4aTh
recently, adv 'ri:sntl[] HEeIaBHO
recognition, n Irekog'nl][In y3HaBaHUE, IPpU3HaHUE
recognize, v 'rekognallz IpHU3HaBaTh
record, n 'rek(]:d 3aIlIUCh; PEKOPL
\4 rl'kl]:d 3alIUChIBATH
recoverable, a rll'kJvorabl YCTPaAHUMBIHN
recovery, n rl'kdvoarl] BOCCTAHOBAEHUE,
HUCIIpaBA€HUE
€ITOr recovery yCTpaHeHHe OLIHNOKH
recur, v ri'k]: HHOBTOPHATHCS
reduce, v r1'dju:s CHUKAaTh, IpeBpaliaTh
refer (to), v r'f00: ccblaaThcd (HA)
reference, n 'refrons CCBhbIAKA
refine, v rl]'falln COBEPIIEHCTBOBATH
reflect, v r1'flekt oTpaxkaThb
regime, n rell'lJi:m peERUM
regime on-line IIOCTOSHHBIN PEKUM
reject, v ri'Dekt OTBEpPraThb
rejects, n, pl 'ri:[ekts OTXOMbI
rejection, n rl]'JeklIn OTKAOHEHHE
relate, v rl'lel]t CBSI3bIBATh, UMEThH
OTHOULIEHHE K
related, a r('leltd CBSI3aHHBIM
relation, n r['lel]n CBSI3b
relative, a 'relotllv OTHOCHUTEABHBIH
relevant, a 'rellJvant YMECTHBIN, Hy>KHbBIN
reliability, n rlJ0lalla'b 10t | HagEesXKHOCTD
[
reliable, a r('lallabl HaesKHBIHA
relieve, v ri'li:v obaergyathb, o0CBOOOKIATh
rely (on), v ri]'lal] onuparbcd (Ha)
remain, v rlJ'melln ocTaBaThbCd
removal, n rll'mu:val yaaseHUue
remove, v rll'mu:v YOAAITD
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repair, v rll'pla PEMOHTHPOBATDH
repeat, v ril'pi:t HOBTOPATH
replace, v rl'plels 3aMEHUTDH

report, v rl'pll:t coobIIaTh
represent, v reprl]'zent IIPEACTABAITD
reproduce, v Ori:pra'dju:s BOCIIPOU3BOOUTH
request, n rll'kwest TpeboBaHUe
require, v rll'kwallo TpeboBaTh
requirement, n rll'kwallomont TpeboBaHUe
rescheduling, n r1'Tedj 010 IepPENAaHUPOBKA

reset, n

ril'set

cbpoc, BO3BpaT B UCXOMIHOE
IIOAOZKEHHE, TIepe3arpy3Ka
CHUCTEMBI

\% BO3BpalllaTh B UCXOOHOE
[IOAOXKEHUE
reside, v rll'zalld HaXOAUThCS
resistance, n rl'zl]stons COLIPOTHBAECHUE
resolver, n rll'z01vo pelampIee yCTPOUCTBO
respective, a rls'pektllv COOTBETCTBYIOIIINN
respond, v rls'plind OTBEYaTh
response, n rlls'plns OTBET
rest, n rest OCTaABHOE, OCTaBIIASICS
JacTh
restrict, v ris'trilkt OrpaHU4YUBAaTh
result, n rl'z It pe3yAbTaT
\% IIPOUCXOOUTDH
result from IIPOUCTEKATH U3
result in HUMETH PE3YABTATOM
retain, v rll'telin yAEPKUBATH
retract, v r'trekt O6paTp Hazaz
revise, v rll'vallz IepecMaTpuBarTh,
riepepabaTbIBaTh
robust, a ro'bllst KPEnKuH
rough, a r(f rpyOblIi, TPUOAN3UTEABHBIN
routine, n ri]'ti:n nporpamMmMma
recovery routine nporpamMmMma
BOCCTAHOBAEHUSI
rule, n ru:l IIPaBHUAO
run, v rln paboraTh; IPUBOIUTE B

JIBH>KEHHE
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n pabora; xon
rural, a 'rloaral CEABCKUH
S
safe, a sel]f Haae>KHBIHA
safeguard, v 'sefgll:d OXpPaHSTh
safety system 'se | ftl] 'slIstom |cucrema 6€30MaCHOCTH
salvage, n 'selv ][] CIIaceHUe
satisfactorily, adv Isetlls'fektorl]]| ymoBAETBOPHUTEABHO
[
save, v sellv 3KOHOMUTH
scale, n skelll IKasa
time-based scale IIIKaAa BpEMEHU
large scale integrated KpyInHOMAacIITaOHasd
circuit HMHTErpaAbHAas cXxeMa
schedule, n "Jedju:l rpaduk, naaH
scheduling, n '"Oedju:1ly IAQHHUPOBaHUE
task scheduling cocTaBA€HUE rpaduka
screen, n skri:n S5KpaH
search, v si]:[] HCKATh
n TTOUCK
select, v s[1'lekt oTbUpaTh, BEIOUPATD
self-contained, a [Iselfkon'teInd |3aMKHYTBIMH,
caMoOa0CTaTOYHBIN
self-learning, n Oself'l:nly caMoo0y4ueHue,
CaMOCTOdTEABHOE
y3HaBaHUE
send (sent), v send I10CBhIAQTh
sense, v sens 0OHapPYKUTD,
BOCHIPUHUMATD
sensing, n 'sens ]y CUUTBIBAHNE, BOCIIPULTHE
sensitivity, n [Jsenso'tlJvatl] 4yBCTBUTEABHOCTD
sensor, n 'senso CEHCOPHBIN JaT4YUK,
CEHCOp
separate, a 'seprllt OTIAEABHBIN
sequence, n 'si:kwons IIOCA€IOBATEABHOCTD
set, n set Habop, cucrema, psm,
cepus
\4 yCTaHaBAUBATD,
IIpHUcBanBaTh
pre-set YCTAHOBUTH 3apaHee
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several, adv 'sevral HECKOABKO
shaft, n 0 ft BaA
shape, n dellp dopma
share, n 009 JTOAST
A\ JEAUTDH
shortage, n '00:t00 HexXBaTKa
show, v ol IIOKa3bIBaTh
shutdown, n 'O Ot,daln BBIKAIOYEHUE
signature, n 'slignlllla curHartypa, o603HadeHue,

XapaKTEPHBIN IIPU3HAK

significant, a sllg'nlfllkont 3HA4YUTEABHBIHN
signify, v 'sllgnlifal] 0O3Ha4aTh
similar, a 'sfOm[]la TI0JOOHBIH
simplify, v 's impll)fall YIIPOLIATH
simulation, n [Islimjl'leJ[Jn | MmomeAmpoOBaHUE
simultaneous, a [Islimol'telInllos| omHOBpEMEHHBIH
since, prep slins C
Cj C T€X IIOP KAakK, TakK KakK
single, a 'slingl eTUHCTBEHHbBIH
skilled, a sk(11d KBaAUUIITPOBAHHBIN
smart, a sml]:t YMHBIN
software, n 'sftw o IIporpaMMHOE
obecrieueHue
solution, n so'lu:[n peleHue
solve, v sl1 peliaTh
sophistication, n solJflIstl]'ke ][] | CAOXKHOCTE
n

source, n sil:s HCTOYHHUK
space, n spells IIPOCTPAHCTBO
spare, a splla 3ar1acHOM
specify, v 'speslifal] TOYHO OIIPEAEAITH
spend (spent, spent), |spend TPaTUTh
\4
spite: spallt

in spite of, prep, cj HECMOTpPS Ha
stable, a 'stel bl YCTOMYUBBIN
stage, n ste ][] craaud, CTYIIEHD
standard, n 'stendod cTaHgapT

reference standard TUIIOBOH CTaHOAPT
start, v stll:t HA4YUHATDb
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state, n stel]t COCTOdAHUE
statement, n 'steJtmont YTBEPXKAEHUE; OIIEpaATOP
status, n 'stelJtos IIOAOKEHUE, COCTOAHHE
steady, a 'sted (] YCTOUYUBBIN

steady-state YCTAHOBUBIIHNNICS PEXKUM
stochastic, a stll'kaestllk CTOXaCTHYECKHUH,

BEPOATHOCTHBIN

stop, v stllp OCTaHaBAUBATH
storage, n 'stll:r ][] XpaHeHUue; IaMAaTh
store, v stll: XPaHUTH
subdivision, n 'stbd v On noapas3aeAeHUue
succeed, v sok'si:d CA€IOBATH 3a, IIPEYCHETH
success, n sok'ses ycrnex
suffer, v 'sfo HCIBITHIBATD
sufficient, a so'fl]Jont JOCTaTOYHBIM
suggest, v so'llest pensaraThb
suit, v sju:t IIOAXOAUTH, TOAUTHCS
suited, a 'sju:tlld OPUTOAHBIN, MOAXOASIITUHN

supervise, v

'sju:povallz

KOHTPOAHUPOBATb, CAEOUTH

supervision, n

'sju:po’vl)lin

yIIpaBA€HHE, KOHTPOAD,
HaOAIOIEHHE

automatic aBTOMAaTHYECKUH KOHTPOAB
supervision
supplement, n 'siplJmaont JOIIOAHEHHE, TPHUAOXKEHUE
supply, n so'plal] roxaya, CHaOXKeHHe
\% IIosaBaTh, CHAOXKAaTh
support, n sa'pll:t IOAEPIKKA
sure, a 9 HaOe>XHbINU
make sure yoeauThCcd
surface, n 's]:f[]s [IOBEPXHOCTh
switch, n sw L] BBIKAIOUATEAD
\Y BBIKAIOYATD
switch off BBIKAIOYATh
switch on BKAIOYATh
switch over [IEPEKAIOYATh
switching, n 'swll [y IIEPEKAIOYEHUE
symptom, n 'sImptom CHUMIITOM, IPpU3HAK cOod
system, n 'slistom CHCTEMA, ITUKA

backward chaining
system

oOpaTHas IlemHasl CUCTeMa
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closed-loop system
drive system
driving system
forward chaining
system

3aMKHYTBIN ITUKA
3alyckarolasa CUCTeMa
3alyckarolasa CUCTeMa
npaMad LernHad CucTeMa

recovery system BOCCTaHaBAMBaeMas
cucreMa
safety system CHUCTeMAa 3allUThI
T
take, v te [k 6patb
take account of YIUTBIBATh
take action HpeanpUHUMATS,
coBepIlIaTh AEUCTBUE
take advantage UCIIOAB30BaTh
take care 3a00TUTHCH
take into IIPUHATHE BO BHUMaHUE
consideration
take place IIPOUCXOOUTDH
take turn IPUHSTE 000POT
task, n tl:sk 3aada
temporary, a 'tempororl] BPEMEHHBIN
term, n tll:m CPOK; TEPMHUH

in terms of

C TOYKH 3PEHUSI

therefore, adv '01of(]: IIO9TOMY
thoroughly, adv "0 rall] THIATEABHO
thus, adv Olls TaKUM 00pasom
time, n tallm BpeMd
delivery time BpPEM4I OOCTaBKU
timing, n 'tallmUnp CUHXPOHU3aAIUI
a BPEMEHHOM
tolerance, n 't[Jlorons JOIIYCK
tool, n tu:l HUHCTPYMEHT
computer-aided tool aBTOMAaTHU3UPOBAaHHBIN
HUHCTPYMEHT
machine tool CTaHOK
tooling, n "tu:lllny MexaHudecKas oopaborka
trace, v trells CAEIUTDH
track, n trek JOPOXKKa
\4 OTCAEXKUBATh

transducer, n

trens'dju:so

Ipeo0pa3oBaTeAb, JATIUK
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transfer, n
\%

"trensfll:
trens'fl]:

IIepeHoC
IIEPEHOCHUTD, IIePEMENIATD

transition, n

tren'zl]l[n

TIEPEXO,

transmit, v trenz'ml]t repeaaBaTh
transmitter, n trenz'mlJto epegaTyuk
treat, v tri:t o0pabaTbIBaTh,
paccMaTpuBaTh
trend, n trend HallpaBA€HHUE, TEHAECHIIUSI
trigger, n "trigo TPUrrep
\4 3aIlyCKaTh
true, a tru: IIPABUABHBIN
true to 6AM3KUHT K
try, v tral] IIbITAThbCA
turn, n tll:n 060poT, TOBOPOT
in turn B CBOIO Oo4Yepenab
turn, v 1) mOBEPHYTH; 2) TOYUTH HA|
TOKapHOM CTaHKE
turn off BBIKAIOYHUTH
turn on BKAIOYHUTH
turning, n "t[:nllp TOKapHaga obpaboTka
U
ultimate, a "OltOmt BBICIINM
unavoidable, a JOnoa'vil[ldobl |Hen30exKHBIN
uncertainty, n On'sl:tnt[] HEOIIPEAEACHHOCTD
undergo, v [10ndo'go (] HOABEPraThCs
uniformity, n Jju:n0'f0:m 0t 0| equHOOOpPA3UeE,
OIHOPOAHOCTH
unit, n jurnlt eqUHUIIa, OAOK
unlikely, adv On'lalkll] HEBEPOSATHO
unmanned, a In'meaend HeOOCAY>KMBaeMbIH,
aBTOMAaTHYECKUH
unsatisfactory, a nlsetls'fekto | Hey1OBAETBOPUTEABHBIH
ri]
untended, a In'tendJd aBTOMAaTHU3UPOBAHHBIN
update, n Op'del]t oOHOBAEHUE,
MoaupUKaIIHS
\4 MOJEPHU3NPOBATH
upgrade, n Op'grelld MoaepHU3anud (mpod.

anrpemn), 3ameHa
arapaTHBIX CPEICTB
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\% IIepPeBOAUTE Ha Ooaee
CAOXKHYIO paboTy
upper, a "po BEPXHUU
upset, n [Ip'set HapylLlIeHue
urgently, adv "O:0ontl[] CPOYHO
\'
value, n 'velju: 3Ha4YeHHe;, BeAnYrHa
variable, n 'vilorlJaobl HepeMEHHAad BEANYNHA
variety, n vo'rallatl] P4, MHOXKECTBO,
pasHooOpas3ue
vary, v 'viJor![] MEHATHCH
vehicle, n 'vi: [kl TPaHCHOPTHOE CPEACTBO
velocity, n vO'1 st CKOPOCTbH
via, prep 'vallo IIOCPENCTBOM, YEPES
viable, a 'vallobl JKHU3HECIIOCOOHBIM
vice versa, adv vallsll'vll:sa HaobopoT
view, n vju: BUT
\4 paccMaTpuBaTh
\\
warning, n 'wll:nlp NpeaynpexaeHue
wave, n wellv BOAHAa
wave length JAVHA BOAHBI
way, n wel criocob; IIyTh
wear (wore, worn), v. | wllo HOCUTDH, U3HAIIIUBATDH
n HU3HOC
welding, n 'weldlly CBapkKa
whenever, cj wen'evo BCAKHH pa3 Koraa
whereby, adv wllo'ball IIOCPEACTBOM 4YEro
whole, n halJl IIEAOE
a LIEABIN, BECH
widespread, a 'walldspred TN POKO
pacIpoCTpaHEHHBIN
workpiece, n 'wll:kpi:s obpabaTrIBaeMoOe U3aeAne
world-wide, a Jw(:1d'walld BCEMUPHO U3BECTHBIN
worn out, a 'wll:n'allt H3HOIIIEHHBIN
wrong, adv riln HEIIPaBUABHO
Y
yield, v ji:1d JaBaTh

n

BBIXOJI, BEIpaboTKa
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