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BBeaeHHue

[Ipenaaraemoe yueOHO-MeTOANYECKOE ITOocOOUe ITpenHa3HauYeHOo
JAS CTYAEHTOB (paKyAbTeTa «ABTOMATUYECKHE CHUCTEMbI YIIPaBACHUS
TEXHOAOTHYECKHUMH ITPOIIECCaMU» U UMEET LIEABIO Pa3BUTHE HAaBbIKOB
YTEeHUd U IIe€peBoJla CIEIHMAaAbHOM Hay4YHO-TEXHUYECKOH AuTepa-
Typbl. T€KCTBI IOCBSIIIEHBI OOIIIM BOIIpOCAM aBTOMAaTH3UPOBAHHOIO
yIIpaBA€HUS ITPOU3BOACTBEHHBIMHU IIPOIIECCAMU.
Pabota cocTrout u3 24 ypoKOB, IIPHUAOXKEHUH U caoBapd. Kaxk-
ObIM YPOK BKAIOYAET [ABa TeKCTa: [Ad YCTHOIO H3yYEHUd U [IAd
IINCBMEHHOTO IlepeBoAa. lIpeniniecTByroIlie TEKCTAM YyIPasKHEHUST
IIOMOTAQIOT CHSITh (POHETHYECKHE, AEKCHUYECKHE M I'paMMaTH4YeCKUe
TPYAHOCTH U OIIPEAEANUTH CAOBAPHBIM MHUHHUMYM, KOTOPBIM CTYAEHTHI
JOAKHBI 3ay4duTb. llocAeTEKCTOBBIE YIpaKHEHUs IpeaHa3HadeHbI
JAS aKTHUBHU3AIIUHU ACKCHKO-TPaMMaTUYECKHUX 3HAHUU CTYOEHTOB IIO
JaHHOU TEME U IOBTOPEHHSI CAOBAPHOIO MHHHUMYyMa ypokKa. TeKCTbI
[ASl TIMCBMEHHOTO IIEPEBOJA CAYXKAT YTAYOA€HHIO HABBIKOB U3y4alo-
IIIETO YTEHUH [0 CIIEIITHAABHOCTH.
Pasnen «IIpuaoxkeHusI» COOEPIKUT:
1. KoppeKTUBHBIN (POHETHUKO-OPPOINMUIECKUN KypC Ha A€K-
CHKE CIIEIIMaAbHOCTH.
2. TabAunbl OCHOBHBIX TpaMMaTHYECKUX TPYAHOCTEH Iepe-
BOJa TEXHUYECKUX TEKCTOB U yIPaKHEHUS K HUM TaKKe
Ha CIIEIIHaAbHOM A€KCHUKE.
Bce meromuyeckue Matepuasbl «[IpHAOKEHUS» HCIIOAB3YIOTCS
IIPETNIofaBaTEAEM 10 CBOEMY YCMOTPEHHUIO.
CaoBappb, mpusaraeMbI¥i B KOHIIE ITIO0COOUsI, BKAIOYaeT HeobXo-
AUMBIE OAS IIEpEeBOA CAOBA B UX KOHTEKCTYaAbHOM 3HA4Y€HUU.



Ypox 1

1. BCnOMHHTE OCHOBHBIE IIPAaBHAA YTEHHS COTAACHBIX OyKB B
aHrAnHckoMm a3bike ([Ipuaoxkenue 1, IT 1.1). [IpounTaiiTe caeayrolHe
CAOBa H OO'BSICHHTE HX UYTEHHE.
supervision, manufacturing, stochastic, machine, require, ensure, beginning,
increase, essential

2. BeInHUIHTE H3 CAOBaps TPAHCKPHIIILHIO H II€PEeBOJ CAE€AYIOILHX CAOB.
3anloMHHTEe HX IIPOH3HOLIEHHE H 3HAYEHHA.
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 NIPOYHTAHTE HHTEPHAIlHOHAABHBIE CAOBA H AaHTe HX
PYCCKHH 3KBHBaAeHT. [locMoTpHTe B CAOBape, BHINMMHIUIHTE C
NnepeBOAOM H BBIyYHTE NOAYEPKHYTHIE CAOBA.
product [‘prodakt], production [pro’dakfn]|, automation [,o:to’'meifn],
manufacture [,maenjo’feekts], parameter [pa’reemito]

4. OT ZAaHHBIX FAAaroAoOB ¢ nmomoliusio cycddukrcos -tion (-ation, -ion,
-sion) o6pa3yiiTe CylIeCTBHTEABHEIE CO 3HAYEHHEM Ha3BaHHUS AEHCTBHS
HAH ero pesyabTaTa. IlepeBeauTe HX.
supervise, operate, optimize, apply, specify, produce, inform, concentrate,
associate, decide

5. [lepeBeAnTE CAEAYIOLIHE CYLIECTBHTEABHBIE, OOpa30OBaHHEIE C
nomoiubkio cyddukca -ing u o3Hayaroumiue Ha3BaHHEe AEeHCTBHS HAH €ro
pe3yAbTaT.
manufacturing, monitoring, beginning, meaning, increasing, checking,
machining, functioning

6. IIpounTalTEe H NMEpPEBEAHTE CAOBOCOYETAHHSA.
production system, production process, control system, end product,
machine tool, research work, error signal, rule base, reagent flow requirement,
on-line human activity

7. IlepeBeauTe CACAyIOLIHE NPEAAOKEHHA, YYHTHIBasd pa3HbIe
3Ha4YeHHs 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 (HexxeaaTeabHBIH) effects,
complete automatic monitoring is possible in exceptional (MCKAIOYHUTEABHBIH)
cases.
4) Since the beginning of the 1940s, the computing technique has started to
develop successfully.



8. IIpounTaliTe H NEpEeBeAUTE NPEAAOKEHHSI, yYHTHIBAasA Pa3HbIe
3Ha4YeHHA 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
(mmmyasnc) for the research work, but not the only one.
4) Only a fully automated supervisory system enables (rmo3BoasiTE) the
manufacturing equipment to operate without human help.

9. IlepeBeAHuTe NPEAAOKEHHS, OOpalas BHUMaHHEe 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 NMPEAAOKEHHSI, YIHTHIBAasE OCOOEHHOCTH IepeBoaa
npudactuii (lIpusoxenue 2, Taba. I 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. IIpoynTaiiTe H NEepeBEeAUTE 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 HAa BOIIPOCHI.
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 NPONMYCKH HYXKHBIM IIO CMBICAY NIpeAAorom: in, into - B;
by + cylll. - TBOPHTEABHBIH NagexX (KeM? 4eM?), c momousio; of + cyur.
— POAHMTEABHBIH Nazex (Koro? uero?); to + cyiu. — ZaTeAbHBIH Mazek
(komy? wyemy?), K; through — uepe3s; from - or.

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

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

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. 3anmoAHHTE NMPONYCKH HYKHOH raaroabHo# ¢popmoii (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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3) The end products ............ as quickly and cheaply as possible.

4) The necessity of automation of production processes ............ more and
more.
5) The manufacturing equipment ............ by the automatic system.

15. IlepeBeaHTE TEKCT MHCHMEHHO 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. BCHOMHHTE OCHOBHEIE IIPABHAA YTEHHS F'AACHBIX OYKB B
aHrAuHckoMm a3bike. ([Ipusoxenue 1, II 1.2). IIpounraiiTe cAeAyIOLIHE
CAOBa H OO'BSICHHTE HX YTEHHE.

related, produce, production, requirement, optimization, disturbance

2. BeIMHIIHTE H3 CAOBapsi CACAYIOLIHE CAOBA C TPAHCKPHIILHEH H
nepeBoAoM. 3alIOMHHTE HX NPOH3HOIIEHHE 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. IIpaBHABHO NPOYHTAHTE HHTEPHAIHOHAABHBIE CAOBA H ZaHTe HX
PYCCKHH 3KBHBaAeHT. [locMOoTpHTe B CAOBape, BHINMMHIUIHTE C
IIepeBOAOM H BBIyYHTE NOAYEPKHYTHIE CAOBA.
result [rr'zalt], associate [o’soufist], accuracy [‘eekjurasi|, diameter [daraemits],
calculate [‘keelkjulert], efficiency [r’fifonsi], uniformity [,ju:nr’fo:mrti]

4. OT mMaHHBIX FAATOAOB ¢ nMomousio cyddurca -ment oopasynre
CYLIECTBHTEABHBIE CO 3HAYEHHEM Ha3BaHHUS ACHCTBHSA HAH €ro
pe3yabpTaTa. IlepeBenurTe HX.

require, measure, equip, develop, improve

5. [lepeBeauTE CAeAyIOLIHE CYLIECTBHTEABHbIE, OOpa30oBaHHEIE C
nomoiunbsio cyddukrca -ance (-ence) H o3HaYaOUIHe HAa3BaHHE AEeHCTBHS
HAH €ro pe3yAbTaTa.

disturbance, tolerance, conformance, performance, resistance

6. IIpouynTaliTe H NEpeBeAHTE CAOBOCOYETAHHSA.
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



7. IlepeBeAuTE NPEAAOKEHHSI, YYHTHIBAasA 3HAYEHHE CAOXKHBIX HapedyHH
(both... and... - Hu... u...; either... or... - uAu... Hau...; as well as - Tak xe,
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. [IlepeBeauTE NMPEAAOKEHHSA, OOpallass BHHMaHHE HA CPABHHTEABHYIO
KOHCTpPYKuHIO “the... the...” — «ueMm... 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. IlepeBeaHnTE NPEAAOKEHHS, YYIHTBIBasA pa3dHble QYHKIHH I'Aaroaa
"to be" (IIpuaoxkeHHe 2, Ta6A. 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.
S) There are many kinds of disturbances.

10. IlepeBeAuTE NMPEAAOKEHHSI, YIHTHIBAasEI OCOOEHHOCTH IepeBoaa
npudactuii (lIpusoxkenue 2, Taba. I 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 (moaHoe conpoTuBAeHUE).
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, YIHTHIBass OCOOEHHOCTH IepeBoOAa
HE3aBHCHMOTI0O IIpHYacTHOro obopora (IIpuaoxkenue 2, Tada. 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. IIpoynTaliTe H NepeBeAHTE 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: gq=1 (“good”) when the diameter is inside the permitted range; q=0
(“pad”) 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 HAa BOIIPOCHI.
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. 3anmoAHHTE NPONYCKH HYXKHBIM IIO CMBICAY npeaaorom: for — maa, K;
to - k; after — mocae; from - orT.
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 HYKHOH raaroAbHoH ¢dopmoii (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 MHCHMEHHO 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€HHS COYE€TAaHHH I'AaACHBIX
(ITpuaoxkenue 1, IT 1.3). [IpouynTaiiTe CAEAYIOLIHE CAOBA H OOBACHHUTE
HX YTEeHHe.

feature, obtain, measure, tool

2. BRIIHIIHTE H3 CAOBaps TPAHCKPHIIIIHIO H NIEPEBOJ CACAYIOIIIHX CAOB.
3anOMHHTE HX NPOH3HOIIEHHE H 3HaAaYE€HHS.
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 NMPOYHTAHTE HHTEPHAIIHOHAABHBIE CAOBA H AaHTe HX
pPYCCKHH 3KBHBaAeHT. [locMoTpHTe B cAOBape, BHINMHIUIHTE C
NepeBOZAOM H BBIyYHTE NOAYEPKHYTHIE CAOBA.
adaptation [,eedeep’tel/n], design [dr'zamn]|, demonstrate [‘demonstrert],
functioning [fagkfoniy|, diversified [dar'vs:sifaid], deformation [‘di:fo:' mer/n]
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4. IIpoyHTaliTe H NEPEBEAUTE CACAYIOILIHE APl CAOB.
feature — future; for — from; with — which;
since - science; change — charge; some — same

5. OT maHHBIX IpHAAraTEeABHBIX C NoMolubio cyddukca -ity (-ty)
o0Opa3syiiTe CylLIeCTBHTEABHBIE CO 3HAYEHHEM Ha3BaHHs KadyeCTBa.
IlepeBeauTe HX.
adaptable, sensitive (4yBcTBUTEeABHBIN), Uniform, electric, similar (momo6HbIH),
dense, rapid (6vicTprIii), productive, possible, functional

6. IlepeBeauTe CAEAyIOLIHE CAOBA, YYHTHIBask OTPHIIATEABHOE
3Ha4YeHHe npedHKCOB un-, im-, in-, de-, dis-.
unplanned, improper (proper — mpuronHslit), deformation, inefficient,
unacceptable (acceptable — mpuemaemsriii), unrealistic, dissimilar

7. IllepeBeauTE CAeAyIOlLIHE IIPHAAraTEeAbHBIE, OOpallass BHHMaHHE Ha
Hx cypdukcsr: -al, -ry, -ive, -ic, -ous, -ent, -ar.
natural, different, supervisory, adaptive, unusual, serious, characteristic,
environmental, particular, diagnostic

8. [IpounTaiTe 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. [lepeBenHTE NpPEAAOKEHHSI, YYIHTHIBasA 3HaAaUYEHHA CAOBa
"mean/means".
1) Automatic monitoring can check (mposepsTs) the functionality of a module
by means of specified tests.
2) The module to be checked is connected (coenunuars) 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 (onpeneaenue) of an illness.
4) Rescheduling (nepenaanupoBka) cannot be considered as a means of error
recovery (MCIIpaBAE€HHE).
S) Symptom in automatic manufacturing means a characteristic change of the
manufacturing process.

10. IIlepeBenuTe NpPEenAOKEHHA, YYHThIBasd 3HaUYEHHA cAOBa "result".
1) Friction (Tpenmue) 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 (Tagarts) 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. IlepeBeauTe NPEAAOKEHHA, YYHThIBasA 3HAYEHHA MECTOHMEHHs “it”
(ITpuaoxkeHHue 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. IlepeBeANTE NMPEAAOKEHHSI, YIHTHIBAsEI OCOOEHHOCTH IlepeBoaa
HE3aBHCHMOTI0O IIpHYacTHOro obopora (IIpuaoxkenue 2, Tada. 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.
6) The expert system conducts the diagnosis experiments in steps, each step
refining the diagnosis information obtained in the previous step.

13. IlepeBeAHTE NPEAAOKEHHSI, YIHTHIBass OCOOEHHOCTH IepeBoOa
repyuaus (IIpusoxenue 2, Tada. 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. IIpoyuTalTe H MepeBeAHTE 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.

The influence of certain types of disturbances may be reduced or even
eliminated by an appropriate design of the manufacturing system. This is
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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 BONPOCHI.
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. 3anmoOAHHTE IIPONMYCKH HYKHOH raaroabHoH ¢opmoii (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. IlepeBeAHTE 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 NIPAaBHAA YAAPEHHA B AaHTAHHCKOM fI3bIKe
(ITIpuaoxkenue 1, IT 1.4). [IpouynTaliTe CAEAYIOLUIHE CAOBA H OO'BSICHHTE
yAapeHHEe B HHX.
to permit, disturbances, supervise, supervising, manufacturing, control,
controller, the 'reject, to re'ject

2. BeIMHIIHTE H3 CAOBaps TPAHCKPHIIIIHIO H NTIEPEBOJ, CACAYIOIIHX CAOB.
3anloMHHTEe 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 NIPOYHTAHTE HHTEPHAIlHOHAABHBIE CAOBA H AaHTe HX
PYCCKHH 3KBHBaAeHT. [locMoTpHTe B CAOBape, BHINMMHIUIHTE C
NepeBOAOM H BBIYyYHTE NOAYEPKHYTHIE CAOBA.
classify [‘kleesifai], exploit [1ks’plort], procedure [pro’si:dzs], human [‘hju:mon],
criteria [krar'tiorio], inefficient [,imr'fifont], integrate [‘intigrert]

4. IlepeBeaHnTE CAECAYIOLIHE IIPHAAraTEeAbHBIE, YYHTHIBasd 3HAaUYEHHE

cydbduxcos -ful (Haauune), -less (oTCcyTCcTBHE, HEZLOCTATOYHOCTH).
helpful, useful, useless, powerful, powerless, colourless, successful, harmful,
faultless

5. IlepeBeaAuTE NMpHAAraTeAbHbIE, YYHTEIBasl 3HadueHHE cyddHuKCOB
-able, -ible, -uble (cmOCOOHBIH, MOABEPIKEHHBIH, TOALAIOILIHNICS).
valuable, understandable, unbelievable, reliable, unacceptable, adaptable,

controllable, unavoidable, unsuitable, practicable, dependable

6. IIpounTaliTe pAALI OAHOKOPEHHBIX CAOB. IlepeBenuTe HX, HCXOAS H3
3HaYE€HHH CAOBOOOpPa30BaTEABHBIX A€EMEHTOB.

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. IIpoynTalTE H IEepeBeAHTEe CAOBOCOYETaHHA.
recovery procedure, monitoring component, machine system, current supply,
failure rates, surface roughness measurement, signature analysis, positioning
accuracy, error recovery routine, industrial assembly environment

8. IlepeBeaAuTE NMPEAAOKEHHSI, YYHTHIBasA pa3HbIe 3HAYEHHSI CAOBA
“case”.
1) In many cases a symptom is signaling that “something is wrong”, because
conditions are different from normal.
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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.

S) There are many cases for packing the equipment.

9. [lepeBenHTE NpPEAAOKEHHS, YIHTHIBasA 3HAYEHHA NOAYEPKHYTHIX
CAOBOCOYETaHHH. BRIMHIINTE H 3alIOMHHTE HX 3Ha4YEHHS.
1) An appropriate (coorBeTcTByronui) command signal is formed according to
the control strategy.
2) The device gathers (cobpats) 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 (BbIIIOAHATH) a control action.
5) It is necessary to relate the faults (omru6km) according to the monitoring and
diagnosis functions.
6) 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. IlepeBeauTE NpPEAAOKEHHS, YYHTHIBasA pa3Hble 3HAYEHHS CAOBa
“one” (IIpuaoxkeHue 2, Taba. I1 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. IlepeBeaAHTE NPEAAOKEHHSI, YIHTHIBass OCOOEHHOCTH IepeBOAa
repyuaus (IIpusoxenue 2, Tada. 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.
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.
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6) 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
MIAOIIIAIKA).

12. IIpoynTalTe H NepeBeAHTE 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 BOIIPOCHI.
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 MPONMYCKH HYKHOH rAaroAbHoH ¢opmoii (prevents,
performs, belong, lead, includes).

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

15. IlepeBeaHTE TEKCT MHCHMEHHO 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. BRIDHIIHTE H3 CAOBapsl TPAHCKPHIIIIHIO H IIePE€BOJ CAE€AYIOLIHX CAOB.
3anoOMHHTE HX NPOH3HOIIEHHE H 3HAYEHHS.
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 NpPOYHTAHTE HHTEPHAIlHOHAABHbBIE CAOBA H AaHTe HX
PYCCKHH 3KBHBaAeHT. [locMOoTpHTe B CAOBape, BHINMMHIUIHTE C
NnepeBOAOM H BbIyYHTE NOAYEPKHYTHIE CAOBA.
maximize [‘maeksimaiz|, diagnose (v) [‘daregnovz|, diagnosis [,daregnouvsis],
diagnostic [,dareg’noustik|, symptom [‘simptom], scheme [ski:m], discrete
[dis’kri:t], reagent [rreidsont], confusion [kon’fju:3n], hypersensitive
[‘harpa’sensrtiv], ultrasonic [‘Altra’sonik].

3. C nomousio cyddHuKca -er (-0r) OT AaHHBIX F'AArOAOB obpa3syiiTe
CylLIECTBHTEABHBIE CO 3HAYEHHEM AesiTead. IlepeBeaAnTE HX.
operate, sense, actuate, control, manipulate, record, transduce

4. C nomowmsio cyddukrca -ly or JaHHBIX NpHAAraTEeABHBIX 00pasyiTe
Hapeuusa. IlepeBenuTe HX.
simple, experimental, general, common, similar, rapid, relative, quick, cheap,
full, probable, manual

5. IlepeBeauTe caoBa, o6pazoBaHHbIE NpedHKCAMH, O3HAYAIOLIHMH
H30BITOYHOCTH, YPE3MEPHOCTB.
overload, superheated, hypersensitive, ultrasonic, extraordinary, multilateral,
polynomial

6. IlepeBeauTe cAOBa, oOpa3oBaHHBIE NpedHKCAMH, O3HAYAIOLIHMH

HeZAOCTATOYHOCTb.
underestimate, subroutine, suboptimal
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7. IIpounTaliTe pAABI OLHOKOPEHHEIX CAOB. [lepeBeanTE HX, HCXOAS H3
3HaYEeHHH CAOBOOOpPa30BaTEABHBIX IA€EMEHTOB.

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. IIpoynTaliTe H NEpeBeAHTE CAOBOCOYETaHHA.
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. [lepeBeaAHTE NPEAAOKEHHS, YIHTHIBasA pa3Hble 3HAYEHHS 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. IlepeBeAHTE NpPEAAOIKEHHSsI, OOpalllass BHHMaHHE Ha pPa3AHYHbIE
bynxuuu uapuauTHBa ([IpHAOKEeHHE 2, TabA. IT 2.9).
1) The driving forces must be applied to the mechanical system to force the
actual (cymecTByromuii) positions to track (uaru no) 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
(*)kunkocTs) in a pipe has become familiar.

11. IlpouyuTalTe H MepeBeAHTE TEKCT.
Monitoring, diagnosing, supervising

The terms “monitoring” and “diagnosing” are frequently used in
automatic supervision, sometimes interchangeably, and hence may cause
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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 HAa 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?

13. 3anmoAHHTE NMPONYCKH HYKHOH raaroabHoi# ¢opmoii (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.
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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. IlepeBeanTE 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 (TouHOoCTB ocyiiecTBAeHUd) of measurements.

Ypoxk 6

1. BeIDHUIHTE H3 CAOBaps TPAHCKPHIIIHIO H IIEPEBOJ, CACAYIOIIHX CAOB.
3anoOMHHTE HX NPOH3HOIIEHHE H 3HAa4YeHHs.
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. IIpaBHABHO NPOYHTAHTE HHTEPHAIHOHAABHBIE CAOBA H ZaHTe HX
PYCCKHH 3KBHBaAeHT. [locMOTpHTE B CAOBape, BBIITHIIHTE C
IMEePEeBOAOM H BBIyYHTE IOAYEPKHYTHIE CAOBA.

identical [ar'dentiksl], type [taip], typical ['tipiksl], extreme [1ks'tri:m]|, sensor

['senss], programming [provgreemir|, process (n) ['‘provses], process (v)
[prov'ses], structure|'strakys], signalize['signolaiz]

3. IlepeBeauTE CACAYIOIIHE FAArOABI B HHPHHHTHBE, OOpalas
BHHMaHHe Ha HX cy(dPHKCEI.
to optimize, to facilitate, to qualify, to signalize

4. IlepeBeaHTe CAECAYIOIIHE CAOBa C npedHKCOM “pre-“, HMEIOIIHM
3HaYEHHE NpPeABAPHTEABHOIO ACHCTBHS.
pre-processed, predetermine, predominate, prehistoric, prescribe, prevent

5. IlepeBeauTe caoBa c nmpedpHKCOM “re-“ (3HaueHHE NMOBTOPHOIO
OeHCTBHA).
rearrange, rescheduling (schedule — naa#n), reinstall (install — ycranoBuTs),
renew

6. IlepeBenuTe CAOBa, yYHTHIBasi 3HaUYeHHe npedHKca

“inter-“: 1) mexk-, Mexay-, 2) B3aHMO- .
international, interaction, interchangeably, interrelated
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7. IIpounTaliTe pAABI OLHOKOPEHHEIX CAOB. [lepeBeanTE HX, yYHTBIBAA
3HaYeHHE CAOBOOOpPa30BaTEABHEIX 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. IIpounTaliTe H NEpeBeAHTE 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. IlepeBeaHnTE NPEAAOKEHHA, YIHTHIBasA pa3Hble 3HA4YEHHS 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. IlepeBeAHTE NPEAAOKEHHSI, YIHTHIBass OCOOEHHOCTH IepeBoOAa
HHPHHHUTHBHEIX 000poTOB ([IpHAOxkeHHe 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 (aBuxkenune). This trace is called event trace.
6) The experiments proved this system to be very efficient.

11. IlpouyuTalTe H MepeBeAHTE TEKCT.
Automatic supervisory systems

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.
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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 IPONYCKH HYKHOH raaroAbHoH 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. IlepeBeaHTE TEKCT IMIHCBMEHHO 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
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.
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Ypok 7

1. BeIDHIIHTE H3 CAOBaps TPAHCKPHIIIIHIO H IIepPeBOJ CAE€AYIOLIHX CAOB.
3anOMHHTE HX NPOH3HOIUNEHHE H 3HAYE€HHS.
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. IIpaBHABHO NpPOYHTAHTE HHTEPHAIIHOHAABHbBIE CAOBA H JaHTe HX
PYCCKHH 3KBHBaAeHT. [locMoTpHTe B cCAOBape, BHINMHIUIHTE C
NnepeBOAOM H BBIYyYHTE NOAYEPKHYTHIE CAOBA.
correction [ka'rek[n|, monitoring ['monitorig|, immune ['mju:n|, function
['fagkfn], general [‘dsensrsl], manufacturing [,meenjv’feekfory], configuration
[kon,figjo’rerfn], intelligent [in’telidsont], detect [di'tekt], technique [tek'ni:k],
dynamic [dar'nemik], static ['steetik]

3. IIpounTaliTe pAABI OLHOKOPEHHEBIX CAOB. [lepeBeauTe HX, HCXOASA H3
3HaYEeHHSI CAOBOOOpPaA30BaTEABHBIX SA€EMEHTOB.

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. IIpouynTaliTE H MEPEBEAHUTE CAOBOCOYETAHHSA.
production equipment, monitoring purpose, task interruption, difficult
workshop conditions, simple sensor value, process control system, simple
sensor level

5. [IepeBeauTe NpenAOKEeHHS, yIHTBhIBasd pa3HbIe 3HAYE€HHA raaroaa “to
have” (I[Ipuaoxkenue 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.
S) 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. IlepeBennTe NpenAOKEeHHSA, YIHTHIBasA pa3Hble 3Ha4YeHHA caoBa "for".
1) A battery is used for supplying electrical energy.
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.
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7. IlepeBeAuTE NpPEAAOKEHHSI, OOpalIas BHHMaHHEe Ha HHOHHHTHB H
HHPHHUTHBHEIe 000poTHI (IIpuAOKeHHE 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. IIpoynTaliTe H NEpPEeBEAHTE 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. OTBeTHTE Ha BOIIPOCHI.
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?
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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. IToabepuTe napbl OAH3KHX IIO 3HAYEHHIO CAOB H3 JAHHOIO psaaa.
aim (n), warn (v), main (a), different (a), concern (v), prevent (v), principal (a),
relate (v) to, various (a), purpose (n)

11. BaMeHHTEe NPONYCKH HYXKHOH raaroaAbHo# ¢opmoi (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. IlepeBeAHTE TEKCT MHCHMEHHO 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 CAOBaps TPAHCKPHIIIHIO H IIEPEBO CACAYIOIIHX CAOB.
3anoOMHHTE HX IPOH3HOUIEHHE H 3HAYEHHSA.
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 HHTEPHAIlHOHAABHBIE CAOBA H AaHTe HX
PYCCKHil 3KBHBaAeHT. [locMoTpHTe B cAOBape, BEINHIIHTE C
IepeBOAOM H BBIYyYHTE NOAYEPKHYTHIE CAOBA.
control [kan'trovl], collision [ko'li3n], a posteriori [spas,teri'pri], magazine
[,meego'zi:n|, compensate ['kompensert]

3. IIpouynTaliTe pAALI OMHOKOPEHHBIX CAOB. [IlepeBenuTe HX, HCXOAS H3
3Ha4YE€HHS CAOBOOOpPa30BaTEABHBIX 9A€MEHTOB.

low (a), lower (v)

influence (v), influence (n)

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

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

-25 -



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. IIpoynTaliiTe H IEepeBeAHTEe CAOBOCOYETAHHS.
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. IlepeBeAHTEe MpeAAOKEHHsI, OOpalass BHHMaHHE Ha pa3HbIe
¢dbyHKUHH caOB Ha -ing ([IpuaoxkeHHE 2, Ta0A. I 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. IlepeBeaAuTE NpPEAAOKEHHSI, OOpalIags BHHMaHHE HAa Pa3AHYHBIE
raaroabHsble popmsel (IIpusoxkeHue 2, Taba. II 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.
S) The methods of programming robots are presented in order of increasing
complexity, the stages reflecting the development of robot system.

7. IlpouynTaliTE H NMEPEBEAUTE TEKCT.
Supervisory actions

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
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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. OTBeTHTE 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. IloabGepHuTe Mapsl GAH3KHX IO 3HAYEHHIO CAOB H3 JAHHOIO psiza.
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 HYXKHBIM raaroaom (to debug, to wear out, to
eliminate, to replace). I[IocTaBbTE €ro B macCHBHOH ¢opme.

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.

3) The operation of the tool............ by automatic supervision.

11. l'IepeBe.zm're TEeKCT IIHCBbMEHHO CO CAOBapeM.

When designing an automatic supervision and recovery system, there are
two factors to be considered:
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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 CAOBaps TPAHCKPHIIIHIO H IIEPEBOJ CACAYIOIIHX CAOB.
3anloMHHTEe HX IIPOH3HOLIEHHE H 3HAYEHHA.
flexible (a), assemble (v), accept (v), size (n), sequence (n), solve (v), trust (v),
hardware (n), software (n)

2. IIpaBHABHO NPOYHTAHTE HHTEPHAIHOHAABHBIE CAOBA H JaHTe HX
PYCCKHH 3KBHBaAeHT. [locMoTpHTe B cAOBape, BHINMHIUIHTE C
NepeBOZAOM H BBIyYHTE NOAYEPKHYTHIE CAOBA.
stage [steids], final ['fainl], balance (n, v) ['beelons], stable ['steibl], principal
['prmsopsl], variant ['veariont]|, project ['prodsekt|, produce [pro'dju:s]

3. IIpounTaliTe pAABI OLHOKOPEHHEIX CAOB. [lepeBeauTEe HX, HCXOAS H3
3Ha4YE€HHS CAOBOOOpPa30BaTEABHBIX 9A€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. [IpouynTaliiTe H NEPEBEAHTE 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. IlepeBeanTe NpenAOKEeHHS, YYHTbIBasa pa3dHble GyHKIIHH raaroaa “to
be” (IIpuaoxeHHue 2, Taba. IT 2.1).

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.

S) The reliability is usually more important than cost where monitoring is

concerned.
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6. IlepeBeAuTE NpPEAAOKEHHSI, OOpalIas BHHMaHHE Ha OCOOEHHOCTH
IepeBoAa TaCCHBHBIX KOHCTPYKRuuii ([Ipuaoxkenue 2, Taba. I1 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.
S) The storage locations can be immediately addressed by the program counter.

7. llepeBeAHTE NMPEAAOKEHHA, YYHTHIBasA pa3HbIe CIIOCOOBI MepeBoAa
raaroaoB "should", "would" (IlpuaoxeHnue 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. IIpoynTaliTe H NEpPEeBEAHTE 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
(enmHCTBEHHBIHN) “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”.

Software and hardware within the system should be made as safe and
economically as possible.

9. OTBEeTHhTE Ha 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?
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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. ITonGepuTe Mapbl NPOTHBOIOAOIKHBIX II0 3HAYEHHIO CAOB H3
JaHHOTO psazna.
flexible (a), secondary (a), automatically (adv), main (a), stable (a), complicated
(a), manually (adv), incapable (a), simple (a), capable (a)

11. BameHHTEe NPONYCKH HYXHBIM raaroaom (to accept, to assemble, to
solve, to trust), mocraBhTEe €ro B NnacCCHBHOH ¢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. IlepeBeaHTE TEKCT MHCHbMEHHO 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 CAOBaps TPAHCKPHIIIHIO H IIEPEBOJ CACAYIOIIHX CAOB.
3anmOMHHTE HX IPOH3HOUIEHHE H 3HAYEHHA.
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. IIpaBHABHO NPOYHTAHTE HHTEPHAIHOHAABHBIE CAOBA H ZaHTe HX
pPyCCKHH 3KBHBaAeHT. [locMoTpHTe B cAOBape, BHINMHIUIHTE C
IepeBOAOM H BBIYyYHTE NOAYEPKHYTHIE CAOBA.

category ['keetigori|, stochastically [sto'kaestikali], fatal ['fert]],

controller [kon'trouls], hierarchically ['harera:kiksli], vice versa ['vaisr'vs:sa,

concentrate ['konsontrert]

3. [IpounTalTe PAABI OLHOKOPEHHBIX CAOB. IlepeBeAHTE HX, HCXOAA H3
3Ha4YeHHSI CAOBOOOpPa30BaTEAbHBIX 9A€MEHTOB.

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)
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4. IIpoynTaliTe H MEpeBeAHTE 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 NMPEAAOKEHHS, YYHTBIBasl PAa3HBIH IIepPeBOA CAOB “it”,
“that” (IlpuaoxkeHue 2, Taba. II 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 NIPEAAOKEHHSA, OOpallass BHHMaHHE HA IPHAATOYHEIE
NIpeaAOXKEeHHS, BBOAHMbIe coo30M “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 (BkatouaTs) at this control level the means to check
whether the tasks are being carried out satisfactorily.

7. llepeBeANTE NIPEAAOKEHHSA, YYHTHIBAasA Pa3HbIE CIIOCOOBI IEpeBOAa
raaroaoB "should", "would" (IlpuaoxeHnue 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.

8. IIpounTaliTe H NEpeBeAUTE 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.

-31-



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. OTBeTHTE HAa BOIIPOCHI.
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. IToaGepuTe CAOBA, MIPOTHBOIIOAOIKHBIE II0 3HAYEHHIO, H3 JAHHOTO
pAazna.
external, inside, static, internal, dynamic, outside, reliable, impossible,
unreliable, possible

11. lloabepuTe cAOBa, OAH3KHE IO 3HAYEHHIO, H3 JAHHOT'O pAAa.
generate (v), check (v), produce (v), amount (n), correct (v), vary (v), quantity (n),
change (v)

12. 3ameHHTEe NPONYCKH HYXKHbBIM raaroaom (to check, to link, to
generate, to detect), mocraBeTe ero B maccuBHO# 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.
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13. IlepeBeanTE 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.

Vpoxk 11

1. BRIDHIIHTE H3 CAOBapsd TPAHCKPHIIIIHIO H IIePE€BOJ CAE€AYIOLIHX CAOB.
3anOMHHTE HX NPOH3HOIUIEHHE H 3HAYEHHS.
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 NIPOYHTAHTE HHTEPHAIlHOHAABHBIE CAOBA H AaHTe HX
PYCCKHH 3KBHBaAeHT. [locMoTpHTe B CAOBape, BHINMMHIIHTE C
MepeBOAOM H BbIyYHTE NMOAYEPKHYTHIE CAOBA.
priority [prar'vrati], inform [m'fo:m], inspection [mn'spekfon], affect [o'fekt],
operate ['oporeit], operator ['oparerts]

3. IIpouynTaliTe pAALI OAHOKOPEHHBIX CAOB. IlepeBeauTe HX, HCXOAS H3
3Ha4YE€HHS CAOBOOOpPa30BaTEABHBIX 9A€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. IIpounTaliTe H NEepeBeAHTEe CAOBOCOYETAHHS.
programming task, data handling, programming requirements, manipulation
task, robot motion, assembly process, process control, product sequence,
product variant, delivery time, quality level, task scheduling, product priority,
material flow, time-based scale, robot motion inaccuracy

5. IlepeBeAHTE NPEAAOKEHHS, YYHTBIBas 3HaAaYEHHs cAOB “with” [wid]| u
“which” [wiff].
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.
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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.

6) Procedural languages can be used in combination with database system and
some form of interface which is known to the user.

6. [lepeBeaAHTE NMPEAAOKEHHA, YYHTHIBasA OCOOEHHOCTH NepeBoAa CAOBA
"one" (IIpuaoxkeHue 2, Ta6A. I1 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.
6) As one would expect, there has been a significant research effort to generate
robot level programs for motion control.

7. IlpouynTaiiTE H MEPEBEAHTE 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
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.
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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. BamMeHHTE NPONYCKH HYKHBIM Ipenaorom: up to (zo), between,
within, before, in favour of (B moas3y, 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.
4) oenen.. nineteen sixties the computer was considered only as a device for
solving complicated mathematical problems more quickly than humans.

10. 3aMeHHTe NPONYCKH HYXHBIM I'AaroAOM 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.

5) A signal processing............ of a set of operations performed on the signal in

order to derive the necessary information.
11. IlepeBeaHTE TEKCT NMHCBMEHHO 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.
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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. BEINHIIHTE H3 CAOBaps TPAHCKPHIIIIHIO H NI€PEBOJ CAEAYIOIIHX CAOB.
3anoMHHTE HX NPOH3HOIIEHHE H 3HaAa4YEeHHA.
cover (v), pick (v), repeat (v), transfer (v), reach (v), due to, maintain (v), routine
(n), cell (n), success (n), motion (n)

2. [IpaBHABHO NIPOYHTAHTE HHTEPHAIlHOHAABHBIE CAOBA H AaHTe HX
PYCCKHH 3KBHBaAeHT. [locMoTpHTe B CAOBape, BHINMHIIHTE C
NnepeBOAOM H BbIyYHTE NOAYEPKHYTHIE CAOBA.
calibrated [,keeli'brertid], calibration [,keeli'breifn|, utilize ['ju:tilaiz|, oriented
['o:rrentid], kinematics [, kimr'meetiks], series ['siori:z], instruct [ms'trakt],
phenomenon [fi'npmmon]|, phase [feiz]

3. IIpounTaliTe pAAbI OLHOKOPEHHEIX CAOB. [lepeBeauTe HX, HCXOAS U3
3Ha4YE€HHSI CAOBOOOpPa30BaTEABHBIX 9A€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. [IpouynTaliTE H MEPEBEAUTE CAOBOCOYETAHHSA.
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

5. [IepeBennuTe NpenAoOKeHHA, yIHThIBass 3HaYeHHe IIpeaaoros 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.
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6. IlepeBeauTe NPEAAOKEHHA. BRIMHINHTE NOAYEPKHYTHIE HAPEYHA C
nepeBOLOM.
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. llepeBeAHTE MPEAAOKEHHA, YYHTHIBasA OCOOEHHOCTH NepeBoAa CAOBaA
"it" (IpuaoxkeHHue 2, Ta6A. 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. IIpouynTaliTE H NMEPEBEAHUTE 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.

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:
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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. OTBeTHTE HAa BOIIPOCHI.
) What are the main areas covered by motion control?
) What is the main robot motion problem?
) What are possible causes of the difficulties in reaching the necessary position?
) How can programming error be corrected?
) How are non-linearities recovered?
)
)

10. IToabepuTe caAoBa, OAH3KHE IO 3HAYEHHIO, H3 JAHHOTO psAAa.
movement, update, routine, constraint, motion, limitation, due to, program,
because of, modernize.

11. 3amMeHHTe MPONYCKH HYXKHBIM raaroaom (to affect, to transfer, to
pick up, to reach, to maintain) B coorBeTCcTBYylOIIEH hopme.

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

error............ the next product of the batch.

12. IlepeBeaHuTE TEKCT MHCBMEHHO CO CAOBapeM.

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.
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Vpox 13

1. BeINHIIHTE H3 CAOBapA TPAHCKPHIIIHIO H NE€PEBOJ CAEAYIOIIHX CAOB.
3anoOMHHTE HX IPOH3HOLIEHHE H 3HAYEHHS.
range (v), divide (v), try (v), constitute (v), execution (n), current (a), constraint
(n), available (a)

2. IIpaBHABHO NPOYHTAHTE CACAYIOIIHE CAOBA H BCIOMHHTE HX
nepeBOX.
determine [di't3:min], important [1m'po:tont], require [ri'kwars], requirement
[rT'kwaroment] industrial [in'dastridl], industry ['mmdastri], product ['prodakt],
production [pro'dakfon], result [r1'zAlt], the permit ['p3:mit], to permit [po'mit],

apply [o'plai]

3. IIpounTaliTe pAABI OLHOKOPEHHEBIX CAOB. [lepeBeauTe HX, HCXOASA U3
3Ha4YE€HHSI CAOBOOOpPa30BaTEABHBIX 9A€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. IIpouHnTaliTe H IepeBeAHTEe CAOBOCOYETAHHS.
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. IlepeBeanTE NpEenAOKEHHA, YYHThIBasd 3HaYEeHHSI HapedHsa “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. IlepeBeAUTE NPEAAOKEHHSI, YIHTHIBask OCOOEHHOCTH IlepeBoAa
0eCCOIO3HBIX NMPHAATOYHBIX NpeasokeHui (IIpusoxenue 2, Taba. IT 2.13).
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.
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8) Had this warning (mpeaynpexaenue) been needed, the reaction would have
taken quite a different turn.

7. IlpouynTaiiTE H MEPEBEAHTE 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.

e 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.

¢ 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.

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. OTBeTHTE 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?
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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. IloabdepHuTe CAOBa, DAH3KHE ITO 3HAYEHHIO, H3 AAHHOIO psAa.
determine, classify, solid, define, robust, smart, base, range, intelligent,
consider, backbone, take place, analyse, occur

10. IlToabepuTeE CAOBA, IPOTHBOIOAOXKHBIE II0 3HAYEHHIO, H3 JAHHOTO
paaa.
cheap, future, stochastic, expensive, temporary, previous, common, permanent

11. SamMeHHTEe NPONYCKH HYXHBIM raaroaom (to try, to range, to
constitute, to divide) B coorBeTCcTBYyIO1IEH pOopMe.
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. IlepeBeaHnTE TEKCT MHCBMEHHO 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.

Ypoxk 14

1. BeInHUIHTE H3 CAOBaps TPAHCKPHIIIHIO H IIEPEBOJ CACAYIOIIHX CAOB.
3anoOMHHTE HX NPOH3HOIUIEHHE H 3HAYEHHS.
schedule (n), scheduling (n), add (v), recur (v), signify (v), attempt (v), salvage
(n), become (v), conclusion (n), conventional (a)

2. IIpaBHABHO NPOYHTAHTE CACAYIOLIHE CAOBA H BCIIOMHHTE HX
nepeBOA.
function ['fagkfon], should [fud], success [sok'ses], to process [pra'ses], the
process ['prouvses|, technique [tek'ni:k], supply [so'plar], machine [ma'[fi:n],
operate ['oporeit], operator ['oporerts], consider [kon'sids]
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3. IIpounTailiTe pAABI OLHOKOPEHHEIX CAOB. [lepeBeauTEe HX, HCXOAS H3
3HaYEeHHSI CAOBOOOpPaA30BaTEABHBIX SA€EMEHTOB.

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. [IpounTaliiTe H NEpeBEeAHTE CAOBOCOYETaHHSA.
machine system, control equipment, information processing, constraint values,
diagnose routine, diagnose application, time-length observation, automatic
cause detection, error recovery routine

5. IlepeBeanTE NpenAOKEHHA, YYHThIBass 3HaUYEHHSA colo3a "because" —
nmoTomy 4ToO, "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. IlepeBeaHuTe NMpPEAAOKEHHS, YYHTHIBasi pa3dHble (PyHKIHH raaroaa "to
do" (IIpuaoxkenue 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.
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. IlepeBeaAuTE TEKCT, YYHTHIBasi 3HaUYEHHE I'AArOABHEBIX (hopM.

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.
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8. IIpoynTaliTe H NEpeBEeAHTE 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. OTBeTHTE Ha BOIIPOCHI.
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?
6) What is the main difference between conventional error recovery and
adaptability?

10. IToabepuTe caoBa, OAH3KHE IO 3HAYEHHIO, H3 JAHHOTO psAAa.
signify, repeat, start, mean, common, link, recur, connect, conventional, put
into operation

11. 3anmoAHHTE NPONYCKH HYX}KHBIMH raaroaamH (to become, to
reschedule, to signify, to recur, to attempt, to add) B
COOTBEeTCTBYMOILIEeH 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.
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5) The unmanned machining............ a machining in an autonomic
manufacture system without an operator.
0) After a break-down, that manufacturing process............ impossible.

12. Ilonbepurte TepmuH (error, disturbance, failure, sensor),
3KBHBAACHTHBIH JaHHOMY ONIPEAEACHHIO.
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 mJaHHOrO psAZia CAOB BbIOEpHTE ABe I'PYNNEI H3 TPEX
CHHOHHMHYHBIX CAOB. YTO OHH 03HA4YaloT?
actuator, disturbance, error, sensor, failure, fault, malfunction, break-down,
tolerance

14. IlepeBeAHTE TEKCT MHCHMEHHO 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.

Ypok 15

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

2. IIpounTailiTe pAAbI OLHOKOPEHHEIX CAOB. [lepeBeauTE HX, HCXOAS H3
3HaYEeHHSI CAOBOOOpPa30BaTEABHBIX SAEMEHTOB.

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)
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3. IIpounTaliTe H NEepeBeAHTE CAOBOCOYETAHHSI.
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 CAOBapAa 3Ha4YeHHA cAoBa "due" H mepeBenuTe
NpenAOKEeHHsI, yYHThIBasA 3TH 3HaYE€HHA.
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.
6) 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. BeImHUIHTE H3 CAOBapsa 3HaYeHHdA raaroaa "to follow". IlepeBenuTe
NpenAOKEeHHsI, yYHThIBasA 3TH 3HAYE€HHA.
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. IlepeBeauTE NMPEAAOKEHHS, YYHTBIBasi pa3HBIH mepeBoa caoBa "it"
(ITpuaoxkeHHue 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.
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. IlepeBeAHuTE TEKCT, YYHTHIBAasA 3HAYEHHE FAATOABHBIX (popM.

Control systems that optimize turning (Tokapusiif) and boring
(cBepamabHEBIN) 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
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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. IIpoynTaliTe H NEpeBEAHTE 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.

9. OTBEeTHhTE 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?
S5) 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?
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10. HalinuTe B TEKCTEe CHHOHHMBI CA€AYIOIIHX cAOB. [lepeBeauTe HX.
to abolish, to influence, the malfunction, equal, to conclude, many

11. HaliguTe B TEKCTE CAOBA TOIO K€ KOPHS, YTO H CACAYIOIILHE.
IlepeBeauTe HX.
to locate, the detection, the determination, the dependency, the
correspondence, to behave

12. IlepeBeanTE TEKCT MHCHEMEHHO 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.

Ypoxk 16

1. IIpaBHABHO NPOYHTAHTE H BCIOMHHTE 3HAYEHHSI CAOB.
the fault, the cause, to range, to switch off, to switch over, to result, to avoid, to
damage, to include

2. IIpounTailiTe pAAbI OLHOKOPEHHEIX CAOB. [lepeBeauTe HX, HCXOAS H3
3HaYE€HHH CAOBOOOpPa30BaTEABHBIX A€EMEHTOB.

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. IIpoynTaliTe H NEpPpEeBeAHTE CAOBOCOYETAHHSA.
system condition, disturbance conditions, disturbance effect, monitoring
indication, diagnosis knowledge

4. IlepeBeauTE NpPEAAOKEHHS, YYHTBIBass 3HAaYEHHSI 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.
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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.

6) 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. BEIDHIIHTE H3 CAOBapsi 3Ha4€HHA BBIAEAE€HHBIX cAOB. [lepeBenuTe
NpenAOKEeHHsI, yYHThIBasA 3TH 3HAYE€HHA.
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 HakAOHA) 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.
6) 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. IlepeBenHuTe NpPEAAOKEHHA, YIHTHIBasA pa3Hoe 3Ha4YeHHe cAoB "that',
"those" (IIpuaokeHHe 2, TabAa. 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 (13oaupoBaHHBIH
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 (ormricats) 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.
6) The constraints are generally those of timely and deterministic
(meTepMUHHPOBaHHBIM) operation.

7. IlpouynTaliiTEe 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

-48 -



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. HalinuTe B TEeKCTE CHHOHHMBI CA€AYIOLUIHX CAOB H BbIPpaXKe€HHH.
IlepeBeauTe HX.
automated factory, impossible, the error, the state, to come to, to begin to act,
the power

10. HaiiguTe B TEKCTE CAOBA TOIO JKE€ KOPHS, YTO H CACAYIOIILHE.
IlepeBeauTe HX.
the action, the man, the reality, to decide, the inclusion

11. OGpa3syiTe C MOMOIIbLI0 KOHBEPCHH CyLIECTBHTEABHEIE OT
CAeAyIOLIHX raaroaoB. IlepeBeanTe HX.
to range, to switch, to cause, to result, to damage, to supply

12. IlepeBeaHTE TEKCT MHCBMEHHO CO CAOBapeM.

The pH (mokasaTeab KOHIIEHTpPAallMM 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
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designed to be controllable, the control system can be more effective and
simpler, and, therefore easier to operate and maintain.

Ypoxk 17

1. IIpaBHABHO NPOYHTAHTE H BCIOMHHTE 3HAaYE€HHE CAOB.
to process, available, to fail, to supply, to check

2. IIpoynTaliTe pAALI OAHOKOPEHHBIX cAOB. IlepeBenuTe HX, HCXOAS H3
3Ha4YeHHH CAOBOOOpPa30BaTEABHBIX 3A€MEHTOB.

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

4. IlepeBeauTe, y4HTBIBasA 3HaYeHHe colo3a “whether” - am.
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 (30na) 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.
5) When a hardware failure is detected the controller first checks whether
motors are operating correctly.

5. IlepeBeAHTe NPEAAOKEHHA, YYHTHIBas 3HA4YEHHE CAOB C S9A€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.
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6. IlepeBeaAuTE NpPEAAOKEHHSI, OOpalad BHHMaHHE HAa PAa3AHYHbIE
raaroabHsle pOpMmbI.
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 (coraacHo, 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. IlpoynTaliiTe H NEpPEBEAHTE 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.

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. OTBeThTE Ha BONPOCHI.
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?
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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. HalinuTe B TEKCTE AaHTOHHMBI CAEAYIOLIHX CAOB. IlepeBeauTe HX.
passive, helpful, to succeed, unavailable, internal, to switch on

10. HalinuTe B TEKCTE CAOBA TOI'O K€ KOPHS, YTO H CAEAYIOIILHE.
IlepeBeauTe HX.
the checking, the processing, the availability, the failure, to compare, to
observe, to classify, different, to function

11. IlepeBeaHnTE TEKCT MHCBMEHHO 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.

Ypoxk 18

1. IIpaBHABHO NPOYHTAHTE H BCIOMHHTE 3HAa4YEHHE CAOB.
to need, the signature, to subject to, the constraint, the routine, to extend, to
require, on-line, the component, the development, to load

2. IIpouynTaliTe pAALI OMHOKOPEHHBIX CAOB. [lepeBeauTe HX, HCXOAS H3
3HaYE€HHSI CAOBOOOpPa30BaTEABHBIX SAEMEHTOB.

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

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

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

extend (v), extensibility (n)

3. IIpouynTaliTe H NEpeBeAHTE CAOBOCOYETAHHSA.
time-length observation, constraint comparison, test and observation routine,
permanently loaded service routines, programmable logic controller, process
course
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4. IIpaBHABHO NPOYHTAHTE H NepeBeAHTE HHTEPHAIlHOHAABHbIE CAOBA.
focus ['foukss], criteria [krar'tiorio], defective [di'fektiv], procedure [pro'si:dzo],
permanently ['p3:monoentli], via [vais]

5. IlepeBeauTE NpPEAAOKEHHSI, OOpallasgs BHHMaHHE Ha BBIAECACHHEBIE
CAOBA (some — HEKOTOPhIH, HECKOABKO; the same — ToT ke cambIH).
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. BeInHUINTE H3 CAOBapsA 3HAa4YE€HHSI BhIAECACHHBIX CAOB H IIepeBedHTE
NpeaAOKEHHS, YYHTHIBask 3TH 3HAYEHHSA.
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 MIPENAOKEHHSA, OOpamass BHHMaHHe HA IIaCCHBHBIH
3aaor (IIpuaoxxkeHHe 2, Taba. 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.
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. IlepeBeauTE NpPEAAOKEHHSI, OOpalIagd BHHMaHHE Ha Pa3AHYHbIE
raaroabHsie ¢opMsI.
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.
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9. [IpouynTaliiTe 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 BOIIPOCHI.
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. HaliauTEe B TEKCTE CHHOHHMBI CACAYIOIIHX CAOB H BBIPatKE€HHH.
IlepeBeauTe HX.
autonomous, automatic, to concentrate, to include, by means of, the program,
the part of something
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12. HaliAuTE B TEKCTE CAOBA TOIO JKE KOPHS, YTO H CACAYIOIILHE.
IlepeBeauTe HX.
needless, the subject, the extension, the requirement, to develop, the loading,
to constrain

13. IlepeBeanTE TEKCT MHCBMEHHO 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.

Vpoxk 19

1. IlpaBHABHO NpPOYHTAHTE H BCIOMHHTE 3HaAa4YE€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. IIpounTailiTe pAAbI OLHOKOPEHHEBIX cAOB. [lepeBeanTE HX, HCXOAS H3
3Ha4YE€HHSI CAOBOOOpPa30BaTEABHBIX 9A€MEHTOB.

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)

3. IIpouynTaliTe H NEpeBeAHTE CAOBOCOYETAHHSA.
test program, statistical diagnosis procedures, known fault pattern, reference
standards, control functional unit, control internal hardware fault sources,
different function components

4. TlepeBeaAuTE NMPEAAOKEHHS, OOpalIass BHUMaHHE Ha BBIACACHHBIE
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 (HazexxHusbi#i) information.
4) Of all the instruments available the Geiger counter (cueT4uk) is the most
suitable for the purpose of counting particles.
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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. BeInHIIHTE 3HAaYEeHHS BHIAEACHHBIX Hape4YHH H coro30B. IlepeBeauTe
NpenAOKEeHHsI, yYHThIBasA 3TH 3Ha4YE€HHA.
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.
6) 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. [IlepeBeauTE NMIPEAAOKEHHSA, OOpallass BHHMaHHEe Ha Pa3AHYHBIE
raaroabHsle POpMmbI.
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.

7. IIpounTaliTe H NEpeBeAUTE 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.
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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. OTBeThTE Ha BONIPOCHI.
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 CAOBAa TOrO € 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. IlepeBeAHTE TEKCT MHCHMEHHO CO CAOBapeM.
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.
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On the other hand, the closed systems consider the system under
analysis as self-contained (camomgocTaTO4YHBIH).

Ypoxk 20

1. IlpaBHABHO NpPOYHTAHTE H BCIOMHHTE 3Ha4Y€HHE CAOB.
occur (v), distinguish (v), location (n), specify (v), definitely (adv), diversity (n),
search (n), program (n)

2. IIpounTaliTe pAAbI OLHOKOPEHHBIX cAOB. [lepeBeauTe HX, HCXOAA H3
3Ha4YEeHHSI CAOBOOOpPa30BaTEABHBIX 9A€MEHTOB.

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

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

specify (v), specification (n)

locate (v), location (n)

3. IIpounTaliTe H NEepeBeAHTE CAOBOCOYETAHHS.
system software, operation software, pattern behaviour, function oriented
diagnosis technology, typical fault pattern, fault search program, function
result

4. IlepeBeauTE NpPEAAOKEHHSI, OOpalIass BHHMaHHE Ha BbIAECA€HHBIE
cAOBa. BeIMHIIHTE HX 3Ha4YEeHHA.
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 (HeTO4YHBIH)
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.
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.
6) 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. IlepeBeaAuTE MPEAAOKEHHS, OOpallass BHHMaHHE Ha BbIAEACHHBIE
CAOBa. BeImHIIHTE 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.
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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 NpPEAAOKEHHSsI, OOpallags BHHMaHHE HAa Pa3AHYHBIE
raaroabHsle pOpMmbI.
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. IIpounTaiTe H NEPEBEAHTE 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
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. OTBeThTE Ha BONPOCHI.
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?
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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. HaiaAHuTe B TEKCTE AEKCHYECKHE 3KBHBAAC€HTBI CACAYIOLIHX
BBIpaXKeHHH.
to consider the system, defective modules, to discover the fault, to supervise
automatically

10. IlepeBeanTE CAOBOCOYETAHHA.
6e3o1nb04YHbIH, IporpaMMa oOHapPYKEHUS OIIUOKM, OOHaAPYKUTD
MECTOIIOAOKEHUE OUTNOKH, OIINOKH ITPOUCXOIAT, OOHapyKeHHasl OoIInbKa,
pa3AndaTh OIIMOKY, padHooOpasue MeToo0B

11. IlepeBeaHnTE TEKCT MHCHMEHHO 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
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 BCIOMHHTE 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. IIpounTaliTe pAABI OLHOKOPEHHBIX cAOB. [lepeBeauTe HX, HCXOAA H3
3HaA4YE€HHS CAOBOOOpPa30BaTEABHBIX 9A€MEHTOB.

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

require (v), required (past p.), requiring (pres. p.), requirement (n)
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fulfill (v), fulfillment (n)
describe (v), description (n)
structure (n), structure (v), structurize (v)

3. IIpounTaliTe H NEepeBeAHTE CAOBOCOYETAHHS.
computer-aided tool, structured knowledge memory, conclusion rule, short
response time, larger knowledge bases, service technician

4. IlepeBeaAuTe NMPEAAOKEHHS, OOpalllass BHHMAHHE HAa BBIAEACHHBIE
cAoBa. BeImHIIHTE HX 3HAYEHHA H3 CAOBaps.
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. IlepeBeaAHTE NMPEAAOIKEHHSI, OOpallasi BHHMaHHE Ha pPa3AHYHbIE
rAaaroAbHble (POpMBI.
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 (uHUITMIEPOBaTH) Ooperator
activities.
3) Problems arise because there is a number of computers in contention (3zecs
— Tpeldyroure cBa3u) 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 nepenaugy) simultaneously,
there will be a collision. Each will detect the collision, abort (mpepsiBaTs) its
transmission, wait a random (mpou3BoabHBIH) period of time, and then try
again, assuming that no other station has started transmitting in the
meantime. To minimize delay, an adaptive randomization (mepemerieHue)
strategy has been advised.
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6. IIpounTaiiTe H NEepeBeAUTE 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 Ha BONIPOCHI.
1) Why is it impossible to supervise all elementary modules of a machine tool?
2) Why do humans represent extremely efficient diagnosis systems?
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?
0) 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. ITonbepurte Tepmuusl (downtime; expert system; adaptability of
manufacturing system) kx caeayromum onpenseAeHHAM.
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).
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9. HaiauTe B TEKCTE CAOBa TOrO € KOPHSI, UYTO H CACAYIOLIHE.
IlepeBeauTe HX.
the association, the execution, the findings, to approach, the fulfillment,
extreme, the existence, the representation, to know, to help

10. IlepeBeaHuTE TEKCT NMHCHBMEHHO 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 BCIOMHHTE 3HAa4YEHHSI CAOB.
to accomplish, to focus, to consider, to consist, to contain, major, inherent, the
schedule

2. IIpounTailiTe pAAbI OLHOKOPEHHEBIX CAOB. [lepeBeauTe HX, HCXOAS H3
3Ha4YE€HHS CAOBOOOpPa30BaTEABHBIX 9A€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)

3. IIpoynTaliTe H NEpeBeAHTE CAOBOCOYETAaHHSA.
cellular flexible manufacturing system, factory operation function, information
processing/decision making function, decision propagation, transportation
subsystem, manufacturing planning, cell level scheduling

4. TlepeBeauTE NMPEAAOKEHHUS, OOpalIass BHUMaHHE Ha BBIAEACHHBIE
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 (onpeneAauts
xapakTepucTuKy) of the system are tool wear, tool failure etc.
4) The reason for behaviour of the tool is that when the tool collapses
(romaTbcs), no actual cutting takes place for a short period of time.
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5) The tool starts to function after an interval of usually some hundred
milliseconds.

6) 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 NMpPEAAOKEHHSI, OOpallagd BHHMaHHE Ha BbIAEA€HHEBIE
CAOBa. BrImHIIHTE HX 3HAaYEHHA.
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.
S5) For normal tool wear detection, the force F1 is evaluated by means of a
sliding (ckoab3amniuii) mean value F2.
6) 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. IlepeBeAuTE NpPEeAAOKEHHSsI, OOpalIags BHHMaHHE Ha Pa3AHYHBIE
raaroAbHsle (pOpMbI.
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.
3) Real-time systems must often achieve high computational throughput
(mpomyckHast crioco0HOCTE) 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. IlpoynTaliiTEe H NMEpPEBEAHTE 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.
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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. OTBeThTE Ha BONIPOCHI.
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?

9. IlonGcepuTe Tepmunusl (identification; cell; emergency stop) x
CAEAYIOLIHM ONpeaeACHHSIM.
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 TOIO K€ KOPHS, YTO H CACAYIOIIHE.
IlepeBeauTe HX.
the accomplishment, considerable, the container, the inherence, the
connection, to depend, the architect

11. l'IepeBe.zm're TEeKCT IIHCBbMEHHO CO CAOBapeM.

Tool wear in turning (TokapHas o6paborka) and boring (cBepaeHue)
operations comprises estimations of flank wear (6okoBoi#t u3Hoc) on the relief side
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(cropona cbpoca). 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.

Vpoxk 23

1. IIpaBHABHO NPOYHTAHTE H BCIOMHHTE 3HAa4YEHHE CAOB.
responsible, the trigger, to exist, to send, to deal with, to distribute, to suggest,
to issue, the domain, to approach

2. IIpoynTaliTe pAALI OMHOKOPEHHBIX CAOB. IlepeBeauTe HX, HCXOAS H3
3Ha4YeHHSI CAOBOOOpPa30BaTEAbHBIX 9A€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. IIpounTaliTe H NEpeBeAHTE CAOBOCOYETAHHS.
essential high level global decision, shared (o6uuii) 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 NpPEeAAOKEHHSI, OOpallass BHHMaHHE Ha BbIAEA€CHHbIE
NpeaAOTH.
1) This force in most materials shows a significant increase with the tool wear.
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. IlepeBeAuTE NMpPEAAOKEHHS, OOpallasgd BHHMaHHe Ha 3HAYE€HHE
000poTOB Cc raaroaom "to take". BEINHIIHTE 3HAYEHHUSI 3THX O0OpPOTOB.
1) An accident took place at the factory.
2) This CPU takes care of the long-term control action.
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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.

6) 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. IlepeBeAuTE NpPEAAOKEHHSsI, OOpallags BHHMaHHE HAa Pa3AHYHBIE
raaroabHsle pOpMmbI.
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 (mogpasymeBats) central control of data of consistency
(HanmoaHsgeMmocTh) 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 (Bripa3uts) the
design from a graphical draft into data cards, errors are often made.

7. IlpouynTaliiTe H NEpPpEBEAHTE 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:

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.
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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 BONPOCHI.

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. [IlepeBeaAHTE NMPEAAOKEHHS, YIHTHIBasA 3HAYEHHA AATHHCKHX
BBIPaXKEeHHH:
via - myTem, uepes;

a posteriori - Ha OCHOBaHHH ONbITA, IOTOM;
a priori — 3apaHee;
vice versa — HaoboOpoOT.

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.

4) We know a priori the advantage of this system.

10. ITlonbepuTe TepMmuusl (break-down; signal processing; intelligent
monitoring system) K caeayromHuM onpeseAeHHSIM.
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. IlepeBeaAHTE TEKCT MHCHhMEHHO 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 (cuapHO) 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
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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 (nepzkareasn), the workpiece and the machine tool may occur.

Ypok 24

1. IpaBHABHO NMPOYHTAHTE H BCIIOMHHTE 3HAaYE€HHSI CAOB.
to request, the status, to maintain, to acquire, the cooperation, the allocation,
to report, the implementation, to distribute

2. IIpounTailiTe pAABI OLHOKOPEHHEBIX CAOB. [lepeBeauTe HX, HCXOASA H3
3Ha4YE€HHSI CAOBOOOpPa30BaTEABHBIX 9A€MEHTOB.

compose (v), decompose (V)

allocate (v), allocation (n)

report (v), report (n)

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

essential (a), essentially (adv.)

3. [IpounTaiTe H NEPEBEAUTE CAOBOCOYETAHHS.
factory level planning function, real time control, processing steps, distributed
object oriental programming language, global maximum force limit

4. [lepeBeauTEe NpPEAAOKEHHSI, OOpalIass BHHMaHHE Ha BbIAECACHHBIE
CAOBa H BBIpaikeHHs. BRIMNHIIHTEe HX 3HaYE€HHA.
1) Touch probes (3oBabI) 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.
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 (Meap4aiilee
paciienaenue) 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. IlepeBeaAuTE NpPEAAOKEHHSI, OOpalIass BHHMaHHE Ha Pa3AHYHBIE
raaroabHslie ¢opMsI.
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 (BbiaBuHYTH) 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.
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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 (cBazarp) 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. IIlpouynTaliTe H NEpeBEeAHTE 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
(3amyckarts) 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 (orcrynaenue) from standard centralized formulation of the factory
level planning functions.

Cell level planning. In this group a major task is to maintain status
(cocrossumue) information of the respective cell by acquiring real time
information from cell interface modules (Mmogyar 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.

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 (Haaaratb) 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 3aBEPILIEHHIO).

7. OTBeThTE Ha 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?
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8. lloaGepure Tepmunsl (unmanned machining; recovery procedure;
safety system) K caeAyIOIIHM ONpemeACHHAM.
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 CAOBa, OOpalllass BHHMAaHHE HAa 3HAaYE€HHE IIPHCTAaBOK.
misorientation, abnormalities, over-simple, decommission, non-stationary, in-
process, disjoint, retract, misinterpretation, displacement, reset, disconnect,
unstructured

10. IIlepeBeAHTE TEKCT MHCHMEHHO 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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IIPUAOXEHHSA
IIpuaoxkenue 1

KoppeKTHBHEBIH POHETHKO-0P(POINMUIECKHH KypC

IT 1.1. YTeHHe COrAacCHBIX OYKB

1. IlpounTaiiTe CAOBa, yYHTHIBasg OCODEHHOCTH YTeHHsI OYKBHI "g".

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

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

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

2. IIpouuTaiiTe cCAOBa C OyKBOCO4YeTaHHEM "ng" — []. OOpaTHTEe BHHMaHHe,
4TO B KOHIIE CAOBa B 3TOM OyKBOCO4YeTaHHH "g" He YHTaeTcCH.

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

3. IIpounTaiiTe CAOBa, y4YHThIBass OCOOEHHOCTH YTEHHSI OYKBEI "C'".

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

2)c=lk] mnepen a, o, u, COrAQCHbIMHU:

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 OyKBOoCcOYeTaHHEM "ch", KOTOpoe YHTaeTCs IOo-
pasHoOMYy.

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

2) ch = [k] B caoBax rpe4ecKoOro IIpOUCXOKAEHHUS:
stochastic, synchronize, technique, technology, wild character card,
architecture, archive, character, chemical, chlorine

3) ch = [[] B caoBax (ppaHIy3CKOTO IPOUCXOKIAEHUS:
machinery, machine language
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5. [IpounTailiTe cAOBa Cc OyKBOCOYeTaHHEM Ci + raacHas = [f].

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

6. [IpounTaiiTe CAOBa, rae 3BYK [(] BbIpaxkaeTcs: IIO-pa3HOMY.

1) ch = [{]:
change, branch

2) -ture = [f9]:
manufacture, fixture, feature, picture, natural, temperature, structure,
curveture, armature, lecture

7. IlpounTaliTe CAOBa CO 3BYKOM [[], KOTOpBIH BhIpaikaeTCA NMO-Pa3HOMY.

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

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

3) ti = [[] B 3aymapHOM cAore mepen rAacHOM:
initiate, differential, ratio, rational, partial, exponential, potential, sequential,
additional, proportional

4) -tion = [[n|, cydppUKC CyILIEeCTBUTEABHOTO, (YACTHBIH CAydYal MpenblayIero
IIpaBHAa):

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

5) -sure = [[5] mocae coraacHOI:
pressure

8. IIpounTaiiTe CAOBa CO 3BYKOM [3], KOTOPBIH BbhIpaikaeTCH IO-Ppa3HOMY.

1) -sion = [3(o)n] mocae ymapHO# raacHOM:
vision, television, fusion, provision, collision, supervision, conclusion, decision

HO: -sion = [f(9)n] mocae coraacHOM:
conversion, impression, version, extension, dimension, expression, discussion,
expansion, comprehension

2) s = [3] mocae ymapHO# raacHol nepen -ual:
usual, usually, casual

3) -sure [39] mocae yiapHOM AaCHOM:
measure, measurement
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4) -dure = [d&3]:
procedure

S) g = [3] B caoBax (ppaHIy3CKOTO IIPOUCXOKIEHUSI:
regime, camouflage

9. [IpoynTaliTE NMaphl CAOB IO TOPH3OHTaAH. CpaBHHTE NIPOH3HOLIEHHE
3BYKOB [w] H [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. [IpounTaliTe Mapbl CAOB IO F'OPH3OHTaAH. CpaBHHTEe
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. IIpounTaiiTe CAOBa, B KOTOPBIX OyKBa "s", KaK IIpaBHAO, YHTAETCS
[z] Mexay raacHBIMH H [S] MeKAy FAaCHBIM H COTAACHBIM H B Hadaae
cAoBa.

result, dosage, to use, resolve, re’sidual, resemble, enterprise, erase,
desired;
disk, discharge, supersede, some
HO: ecTb ca0Ba, rie "s" = [S]| U MeXIy FAaCHBIMH:
increase, decrease, the use, useful, disadvantage, close, case, base, basic,
resource, isolate
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I 1.2. YTeHHe rAaCHBIX OYKB

I'aacHaga | Be3 OykBbI "r'" 11OCA€ TAQCHOH C OykBo#i "r'" mocae raacHOM
OyKBa | 3aKPBITHIN CAOT | OTKPBITBIN CAOT | 3aKPBITBIH CAOT | OTKPBITBIH CAOT

a | man [ee] name |[e1] car [ai] care [e9]

o | not [p] note [av] nor [o:] more [o:]

e | met [e] mete [i:] her [3:] here [19]

u | but [A] mute [ju:] burn [3:] cure [ju9]

i/y | pin [1 nine [ai] fir [3] fire [a19]

gyp [1] type [ai] tyre [aio]

1. IIpouuTaiiTe CAOBA, yYHTHIBasA pa3Hoe YTeHHEe OyKBbI "a" B
3aBHCHMOCTH OT THIIa CAOTa.

1) BakpbIThIH cAOT — [e&]:
adder, allocation, bit map, crosshatch, expanded, gap, handle, interaction,
language, mapping, matching, package, pattern, planning

HO: B HEKOTOPBIX CAOBAaX IO YOAaPEHUEM a = [&e] U B OTKPBITOM CAOTE€:
manufacturer, compatible, informatics, management

2) OTKpBITBIH cAOT — [e1]:
gate, base, displacement, equation, erase, interface, frame, label, relational,
shape, behaviour, representation, framework

HO: B HEKOTOPHBIX CAOBaX a = [el] ¥ B 3aKPBITOM CAOTE:
enable

3) BakprwIThI# caor ¢ “v” — [a:]:
card, hard-copy, part, sharpness, smart, state-of-the-art, archives, start, mark,
artifact

4) OTKpPBITBIH cAOT C “1t” — [€9]:
care, courseware, software, hardware, antiglare face, sharing, variable, area

2. IIpounTaiiTe CAOBA, yYHTHIBasA pa3HOe YTEeHHe OyKBEHI "e" B
3aBHCHMOCTH OT THIIa CAOra.

1) BakpbIThIH caOT — [€]:
cell, effort, assembling, conventional, crossection, deflection, edge, extension,

fetch, intelligence, prevent, sense, event, density

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

2) OTKpPBITBIH cAOT — [i:]:
sequence, frequency, medium, immediately, completion, discrete, antecedent
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3) 3akpeIThIH caoT € “r” — [3:]:
certain, conversion, determine, emergency, external, interpretation, transfer
line, service, terminal, version, term, internal, desperse, external

4) OTKpPBITBIH cAOT C “I”7 — [19]:
here, experience, material, period, coherent

3. IIpoynTaliTEe CAOBA HTBIBasI pa3Hoe YTeHHe OYKBEI "i" B
P A P y
3aBHCHMOCTH OT THIIA CAOra.

1) BakpbIThI# caoT — [1]:
chip, criss-cross, equipment, existence, fitting, grid, joystick, link, picture

HO: B HEKOTOPBIX CAOBaX i = [1] © B OTPBITOM CAOTE:
figure, facility, initiate, primitive, recognition, sensitiveness, particular, digital,
elicit, peripheral, attribute

2) OTKpBITBIH cAOT — [a1]:
device, cybernetics, decide, drive, file, identification, item, life-time, primary,
isolate, type-writer, priority, volatile, filename

3) BakprwIThI# caor ¢ “r” — [3:]:
circle, circuit, first, circulate

4) OTKpPBITBIH CAOT C “1r”7 — [a19]:
wire, wireframe, hard-wired, inquiry, environment, requirement

4. IIpounTaliTe CAOBa, YIHTHIBAsI pa3HOE YTE€HHE OYKBEI "0" B
3aBHCHMOCTH OT THIIa CAOTa.

1) 3akpbIThIH cAOT — [D]:
dot, font, contour, accomplish, response, plot, job, project, floppy-disk, block,
option, plotter

2) OTKpPBITHIH cAOT — [dU]:
expose, motion, component, mode, photocell, photocopier, stand-alone, total,
code, console, remote, global, overline, process

HO: o = [A] B KOHIIe caoBa U Itepen "m", "n", "v", "w", "th'":
front-ends, cover, govern
n

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

remove, removable
3) 3akpeITHIH caor ¢ “t” — [o:]:

support, port, forced, order, absorb, performance, shortage, recording, sorting,
reinforcement, organize
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HO: o = [3:]: work, word, worth

4) OTKpPBITBIH cAoOT C “t” — [o:]:
core, ore, restore, more

5. IIpounTaiiTe CAOBa, yYHTHIBasA pa3HOE UTEHHEe OYKBEI "u" B
3aBHCHMOCTH OT THIIa CAOTra.

1) 3akpbIThIH cAOT — [A]:

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

2) OTKpBITBIH cAOT — [ju:]:
unit, accuracy, accumulator, alfanumeric, computer, distribution, execute,

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

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

3) 3akpeIThIi caoT C “r” — [3:]:
curve, curvature, cursor, purpose, further, burning, turn, in turn

HO: current [A]

4) OTKPBITHIH cAoT ¢ “r” — [ju:9]:
pure, durable
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II1 1.3. Yrenue OyKBOCOYETaHHH ABYX I'AaCHBIX

[TepBaga Bropaga raacHag OykBa
raacHad | a o e u/w i/ly
OykBa
a pause [o:] main [ei]
law [o:] may [e1]
pair [e9]
o road [dv] book [v] toe [ou] loud [av] voice [oi]
roar [o:] pool [u:] goes [au] sour [av9] joy [o1]
poor [v9] show [ov]
town [au]
e teach [i:] meet [i:] few [ju:] vein [e1]
hear [19] cheer [19] crew [u:] grey [ei]
u due [ju:] suit [ju:]
cues [ju:] fruit [u:]
true [u:]
blue [u:]
1 pie
ties }[al]
tied

1. IIpouuTaiiTe CAOBa HTBIBasA OCOOEHHOCTH YTEHHS IOA
?
yAapeHHeM OyKBOCOYEeTaHHH.

1) ai (ay) = [ei]:

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

2) air [e9]: pair, fair

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

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

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

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

overhaul

2. IIpounTaiiTe CAOBA, YYHTHIBAasA OCOOEHHOCTH YTEHHS IOA
yAapeHHeM OyKBOCOYeTaHHH.

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

2) ea = [i:] He ntepen 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 = [3:]:

research, learn, search, earth

4) ear = [19]:
rear, appear, gear, clearance

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

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

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

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

3. IIpouuTaiiTe CAOBa, y4HTHIBAasA OCOOEHHOCTH YTEHHS IOZ
yAapeHHeM OyKBOCOYeTaHHH:

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

HO: oa = [5:]: board, broad

2) oi = [o1]:
join, joistick, point, destroy, coil, oil

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

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

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

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

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

7) ou = [u:] B HEKOTOPBIX CAOBaAX:
route, throughout, group
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8) our = [0:] B HEKOTOPBIX CAOBAX:
source, resource, course ware

IT 1.4. YoapeHue

1. IIpounTalTEe ABYCAOXKHBIE CAOBA, B KOTOPBIX yAapeHHE, KaK
IIPaBHAO, MaZaeT Ha NMEPBBIH CAOT.
engine, balance, instance, level, console, product, content, access, axis,
contour, digit, edit, module, volume, channel

2. IIpounTaliTe ABYCAOKHBIE I'AATOABI, B KOTOPBIX yAApPEeHHE MaZaeT
Ha BTOPOH CAOT.
to prefer, to reduce, to relay, to correct, to produce, to include, to
convert, to command

3. IIpounTaiiTe ABYCAOXKHEIE CAOBA-OMOHHMBI C Pa3HBIMH
yAApEeHHSIMH: B CYLLECTBHTEABHEIX — Ha IIEPBOM CAOT€, B FTAaroAax —
Ha BTOPOM.

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

4. IIpoynTaliTe MHOTOCAOXKHBIE CAOBA, B KOTOPBIX yAapeHHe, KaK
NpPaBHAO, MAaZaeT HAa TPETHH CAOT OT KOHIIA.
in'vestigate, in'itiate, 'maintenance, 'management, 'measurement, 'primitive,
'scheduling, ne'cessitate, 'separate, 'standartize, 'volatile

5. IIpounTaliTe MHOIOCAOXKHBIE CAOBA C ABOHHBIM yAAPEHHEM:
rAaBHOE Ha BTOPOM HAH TPETBEM CAOre OT KOHIIA, BTOPOCTEIIEHHOE
— Ha MEePBOM HAH BTOPOM OT HadaAa.
cybernetics, incompatibility, reinforcement, reliability, instantaneous

6. IIpounTaliTe MPOH3BOAHEIE CAOBA, B KOTOPBIX, KaK IIPAaBHAO,
COXpaHseTCs yAapeHHe HCXOZHOI'o CAOBA.
digit — digiter, model — modelling, process — processor — processing, program —
programming, window — windowing, operate — operator, separate — separator —
separated

7. 3aIOMHHTe yAapeHHEe B CACAYIOIIHX TPEXCAOXKHBIX CAOBaX,
KOTOpBIE YaCTO BCTPEYAIOTCH.
economy, molecule, modify, digital, operate, dedicate, competent, execute,
industry, utilize, organize, justify, analogue

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

-80 -



IIpuaoxkeHHEe 2

I'paMMaTHYECKHE TAaOAHIBI H YIIPAXKHEHHSA

T'aaroa "to be"

Tabauma IT 2.1

DyHKIUS B IPEIAOKEHUN
U 3HaAYeHHe

[Ipumepsl

[lepeBon

1. CMBICAOBO# TAQroA «OBIThY,
«SIBAATBCSI», «<HAXOUTbCSI».

1. A bit is the
smallest part of
information.

2. Many
memorizing
elements are on
one chip.

1. Bur gaBagercsa
caMoOM MaAoi
9aCTbIO
uH(opMAaITUU.
2. Muoro
3aIIOMHHAIOIIHNX
SAEMEHTOB

HaxoIUTCd Ha
OJITHOM YUIIE.

2. BcrnoMmoraTeAbHBIH I'AQTOA AL
006pa30BaHMUsa CAOKHBIX TAATOABHBIX
BpeMéH (rpynmna Continuous u
Passive Voice). CamocToaTEABHO HE
I1€PEBOUTCS.

1. Computer is
storing
information.

2. Bits are
grouped in units
that are called

1. KomneroTep
XPaHUT
uH(popMaIUIo.

2. Butel
00BLEMUHIIOTCI B
€IUHUIIBI, KOTOPBIE

bytes. Ha3bIBAIOTCS
OaiTHhI.
3. MomaapHbI# raaroa (B coueranuu | The results of the | PedyapraTsl
¢ THPUHUTHUBOM PYTOro rAaroaa ¢ | experiment are to | 3kcriepuMeHTa
yactuile#t "to"). «loaxkeH», «<Hy>kKHO». | be checked. JIOASKHBI OBITH
IPOBEPEHHI.

4. B xoHcTpykiuu "there is (are)" —
«CYILIECTBYET», <MMEETCSI», «ECTh».

There are two
methods of
solving this
problem.

CyuiecTByeT aABa
MeToa pelleHud

2TOH 3a1a4H.
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Caaroa "to have"

Tabauna II 2.2

OYyHKIUA B IIPEIAOKEHUU
U 3Ha4YEeHUE

[Ipumepsl

[lepeBon

1. CMEBICAOBOM TAQTOA ¢MUMETD».

Each memory
location has its own
unique address

Kaxxkmag guetika
maMaTH HMEET CBOM
€IUHCTBEHHBIN aapec.
(Y xaxkmo#t gaueriku
ImaMsaTHu €CTh CBOU

e/IUHCTBEHHDbIH
azapec.)
2. BcnomoraTeAbHBIN raaroa The invention has N306pereHue
[Asl 06pa30BaHUsa CAOIKHBIX made people's work | 06AeTYHAO TPV
TAAQTOABHBIX BpeMEH (rpymnna easier. AIOZIEH.

BpeMEH Perfect).
CamocTogaTeAbHO HE
IePEBOANTCS.

3. MogaabHbBI# raaroa (B
COYeTaHUU C UH(PUHUTHUBOM
APYTroro raarosa C 4acCTHUIIEN
"to"). «/[loAXKEH», «BBIHYZKICH).

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

[as tudppoBoro
KOMIIBIOTEpa
uHpOopMaIUs JOAKHA
OBLITE B BUAE UQPP
UAH YHCEA.

T'aaroa "to do"

Tabauna II 2.3

dyHKIUS B IPESAOKEHUN
U 3Ha4YeHHe

[Ipumepsl

[lepeBon

1. CMBICAOBOM raaroa. «/leaaTb».

He did his work
well.

OH cmeaaA CBOIO
paboTy xoporIo.

2. BcrnoMoraTeAbHBIHE TAAQTOA:

a) AAS CO34aHHUS OTPULIATEABHON
U BoIrpocuteAbHOU popm Present

u Past Indefinite Active Voice.

CamMocTosSTEeALHO HE IIEPEBOOAUTCH;

0) mAg ycuAeHUS 3HAYEHUS
ckasyemoro. [lepeBogurcsa
«IEUCTBUTEABHO», «BCE-TaKM»,
«BEOb», «2KE».

The system does
not detect all the
disturbances.

The computer

different
information.

memory does store

Cucrema He
OOHaPVIKUBAET BCE
HapyIIEeHUS.

I[TaMmaTe
KOMIIBIOTEPA
OEUCTBUTEABHO
XPaHUT PA3AUYHYIO
HHQOpMAaIIHIO.
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CTpanmaTeAbHBIH (IAaCCHBHBIH) 3aAor: raaroa to be + Participle II

Tabauua II 2.4

Crioco0b1 mepeBoaa

[Ipumepsl

[lepeBon

1. Coueranue raaroaa "ObITh" C KpaTKHUM CTPaIaTeAbHBIM
IPUYACTHEM ITPOILIEAIIEr0 BpeMeHU ¢ CyP(PUKCOM -H UAHU -T.
Caaroa "OBITE"' B HACTOMAIIIEM BPEMEHHU He yIIOTpPebAsdeTcH.

The device is made by us.

was made

has been made
had been made
will be made

[Ipubop meaaercd HaMHU.
ObIA cmeAaH
ObIA cmeAaH
OBIA caeAaH
OymeT coeaaH

2. N'naroa Ha -ca B COOTBETCTBYIOIIIEM BPEMEHHU, AHUIIE U YHCAE.

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

CraHOK OpUBOAUTCS B
IericTBHUEe HOBOM

9AEKTPOHHOMN CUCTEMOU.

3. 'rnaroa meACTBUTEABHOTO 3aA0ra B 3 AMIle MHOZKECTBEHHOTO
YHUCAA B HEOIIPEAEAECHHO-AUYHOM ITPEOAOKEHUH.

The experiment was
made last year.

OKCIIEpPUMEHT OIPOBEAU B
IIPOIIIAOM TOAY.

4. I'AaroAbl C OTHOCHUIUMUCS K HUM IIpeaAoTaM, KOTOpPhIe
IEePEBOAATCH TaKXKe raaroaaMu c ImpeasoroM: to depend on —
3aBHCETH OT; to insist on — HacTauBaTh HA; to look at —
CMOTpPETHb Ha; to refer to — ccriaaThbesa Ha; to rely on —
noaaraThbcd Ha; to speak of (about) — roBopuTtsh 0; to send for —
mocaath 33; to deal with — umeTs meao ¢ u gpyrue.
[lepeBoasTCHa raaroaaMH B HEOIPeaeAeHHO-AUYHOM dopMe,
IPUYEM COOTBETCTBYIOIIUY HIPEIAOT CTABUTCS IIEPE
AHTAMMCKHM TIOJAEKAIIIIM.

This discovery is often
referred to.

This system is much
spoken of.

Ha 3T0 OTKpPBITHE YaCTO
CCBIAQIOTCS.

06 5TOl cucTeMe MHOTO
COBOPSIT.

5. 'raroan! 6e3 IpeaAoToB, KOTOPBIE IIEPEBOAATCS TAAQrOAAMHU C
npenasoramu: to affect — Bauare Ha;

to act — meticTBoBaTh HA; t0 answer — oTBeYaTh HA;

to attend — nmpucyrcTBOBaThH Ha;

to follow — caemoBaTh 3a; to influence — BAuaTH Ha U gpyrue.

The work of this device is
affected by electricity.

Ha paboty aToro npudopa
BAUSIET 9AEKTPHUIECTBO.
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[lepeBoasTca raaronaMu B AeHCTBUTEABHOM (AKTHBHOM) 3aA0TE,
OpUYeM IepeBOa HaA0 HAYMHATD C MIPEIAOra, IIOCTaBUB €ro
nepen aHTAUHCKUM TTOOAEIKAIIIHM.
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CTpazZaTeAbBHBIH 3aAOT: YIIPaXKHEHHS

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.

8. Difficulties are often met with in solving scientific problems.

9. 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 (o6bpartHO) were acted
upon by forces due to the field.

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) (mocrosiHHasi maMsTh)
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 (moxBepskeHue Bo3aedcTBUIO) to ultra-violet
light and are referred to as PROM.
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MoaaAbHBIE I'AAroAbI

Tabauna II 2.5

MomaAbHBIM rAaroa 3HaueHUe Bpemena
U €ro 9KBUBAACHT
Present Past Future
must JIOAXKEH, Hamo, 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, MOZKHO,
pasperrneHo

may work

am (is, are) allowed to work

might work

was (were) allowed
to work

shall /will be
allowed to
work

to be to JOOAXKEH, IPEeNCTOUT am (is, are) to work was (were) to work -
(obycaoBaeHO 3apaHee
HaME4€HHBIM IIAQHOM)

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

nHPUHUTUB 6e3
”tO”

cAeyeT, CAeIOBaAO OBl

(pekomeHmarus)

carefully. — C atum nipubopomMm
caenyeT obpalaTbCss OCTOPOKHO.

ought to

JOAXKEH, CAEOyeT
(coBeT, MOpPaABHBIHN
JTOAT)

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

Tabauna II 2.6

Bupa nnpuyactus, mpuMepbl

DYyHKIUS B IPEIAOKEHUN U IIEPEBO,

YacTe ckazyemoro

OmnpeneaeHue

O0OCTOgaTEABCTBO

1

2

3

4

1. Participle I,
active voice.

solving, writing

He is solving a problem.
OH peniaet 3amadvy.
([ast oOpazoBaHus
BpEeMEH I'PYIIIbI
Continuous.
CamocTogaTeAbHO He
IEPEBOAUTCH).

The engineer solving this
problem works hard.
HNHxeHep, pelianmy 3Ty
3aa4y, paboTaeT MHOTO.
The operator examined the
device showing the
disturbances.

Onepatop ocMOTpeA
Ipubop, DOKA3aBIITUH
HapylleHus B paboTe.
(ITpuyacTua Ha -1IIUH,
-BILIUH).

(When, while) solving the
problem he read many books.
Perrag 3agady, oH IpodynuTas
MHOT'0O KHUT.

(deenmpryacTtue Ha -a, -4).

2. Participle I,
passive voice.

being solved, being written

The problem is being
solved.

3amaya peniaercs.

([Iast o6pazoBaHUd
BPEMEH T'PYIIIIEI
Continuous macCUBHOTO
3asora. CaMoCTOSITEABHO

HEe IIepeBOaUTCd).

The problem being solved
was difficult.

Peiraemag 3amaya Obiaa
TpyaHad. ([Ipuyactuga Ha

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

Korzna ee peitaau (Bo BpeMsa

-eMbI U -UMBIH).

pellieHus), 3amada

IIPE/ICTAaBHUAA HEKOTOPBIE
HEOXKHUIaHHbIE CTOPOHEI.
(IIpugaToyHoe
00CTOSITEALCTBEHHOE
HPENAOKEHHE MAU

-85 -




00CTOATEABCTBO, BhIPasKeHHOE
CVIIIECTBUTEALHBLIM C

nggAOFOM[.

Oxoxnuyanue Taba. Il 2.6

1

2

3

4

3. Participle II,
passive voice.

solved, written

1) He has solved the
problem.

OH penina 3axadvy.
(dasz obpazoBaHUud
BpeMeH Perfect.
CamocTosaTeAbHO He
EPEBOAUTCH).

2) The problem is solved.

3amaya penieHa.
(dasg obpazoBaHUd
IIACCUBHOTO 3aA0Ta.
CaMocTogTEALHO HE
IIEPEBOAUTCH).

1) The problem solved
turned out to be
fundamental.

PemmenHag 3amada okasa-
Aachk pyHIaMeHTaABHOH.
2) The problem discussed
there yesterday is very
important.

[Ipobaema, obCyzRaéHHAST
(obcyzkmaBIIIasics) BUepa,
OYeHb BayKHa.
(IIpruacTue Ha -1uiicd,
-MbIH, -HBIH, -ThbIH,
-BIIIUNCS).

If solved, the problem will offer
numerous consequences.
Ecau ee pemuth, 3agada Oyaer
HUMETHh MHOTOYHCAEHHbIE
IIOCAEICTBUSI.
(O6cTogTEALCTBEHHOE
IPUAATOYHOE IIPEMAOKEHUE).

4. Perfect Participle,
active voice.

having solved, having
written

Having solved the problem he
left the classroom.

PemuB 3amady, OH yIIea U3
KAacca.

([eenmpuyacTHe 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 3azada Obiaa
pelieHa, 00HaPyKUANUCH
HEKOTOpPbhIE €€ HEeOXKHIaHHbIE
CAEJICTBHUH.

(ITpuoaToyHoe 0OCTOLI-
TEeALCTBEHHOE IIPENAOKEHNE).
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Tabauna II 2.7

He3aBHCHMBIH NIPHYACTHBIA o6opoT

[Tpumepsl

[lepeBon

1) The problem being difficult, they worked hard.

Tax kax 3a7a4ya 6bL1a TpyaHAas, OHU paboTasu
MHOTO.

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

laboratory.

Koz0a (m.x.) 5KkcuepuMeHT u0ém, OH He MOXKEeT VHUTHU
U3 AabopaTopuu.

3) With the results being different, scientists had to

repeat their experiment.

IMockonvicy pe3yAbTaThI ObLIU PA3HBIMU, YIEHBIM
IIPHUIIIAOCH IIOBTOPUTE CBOM 3KCIIEPUMEHT.

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

interesting.

OH mpouuTaa ABE CTATbU HA 3Ty TEMY, NPUUEM
HOCAEIHAA 6bwna 6oaee HHTEPECHOM.
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IIpuyacTHS H HE3aBHCHMBIH IIPHYACTHBIH 000POT: yIIpaxkHEHHS

A

B

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

2. The computer system shopping (to shop — 6parb mannusle) 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.

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

6. The screen glows (cBeTutbcd) to produce a visible trace when excited by
impinging (craakuBaThbc4) 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 (BpeMeHHasa XapaKTEpUCTHKA) 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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T'epynaoun

Tabauna II 2.8

DYHKINS B IIPEAAOKEHUU

[Tpumepsl

IlepeBon

1. [lomaesxxkariiee

Supervising the production
is very important.

HabaromeHue (HabAIOIATE) 3a
IIPOU3BOICTBOM OYE€HBb BaXKHO.
(Cy1iecTBUTEABHOE,
UH(PUHUTHUB).

2. HacTs ckazyeMoro

The main task is switching
off the system in time.

I'naBHaga 3aaya — BEIKAIOYEHUE
(BBIKAIOYUTB) CUCTEMY BOBpPEMS.
(CymecrBuTEABHOE,
UH(PUHUTHUB).

3. [Ipsgmoe momoaHeHUE

The production requires
utilizing supervisory
system.

[IpousBoacTBO TPEOyeT
HUCIIOAB30BaHU4 (MCIIOAB30BAaTh)
CUCTEeMBbI HaOAIOEHUS.
(CymecrBUTEABHOE,
UH(UHUTHUB).

4. OnpeneaeHue
(obBraHO Cc mpeasoramu of, for mocae
CYLIIECTBUTEABHOTO)

The property of influencing
the production run is
studied carefully.

CBOMCTBO BAUSTH Ha X0/,
IIPOU3BOACTBA TLIATEABHO
n3y4daeTcsd.

(MaduHUTHB).

5. OGcroaTeabCTBO

(06BIYHO C IpemaoramMu in — Ipu, B TO BpeMd Kak,
on (upon) — 1o, mocae; after — mocae; before —
nepen; by — TBopuTeAbHBIH Nazexk; instead of —
BMECTO TOTO, 4TO0BI; for — mas u T.4.)

The operator examined the
machine without
diminishing its speed.

OmnepaTop oCMOTpPeA MAIIIHUHY,
He yMeHbIag (0e3 VMeHBIIIEeHN)
€€ CKOPOCTH.
(CywecTBUTEABHOE,
JeerpudacTue).
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TepyHaui: ynpaxkKHEeHHS

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 (BriOOp)
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 (komuu
Ha TBepaol 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 (ob6cayzxkuBatb) a substantial amount of
software such as programs for word processing.
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Tabauna II 2.9

HuadbHuHHTHB

dyHKINS B
HOpPEenAOKEHUU

[Tpumepsl

IlepeBon

1. INTomaeskarliiee.

To design a good control system is
not easy

CIIpoeKTHUPOBATH XOPOIIYI0 CUCTEMY (IPOEKTHPOBaHUE
Xopole# CUCTEMBI) YIIPaBA€HUS HEIIPOCTO.
(MadpuHUTUB, CYyLIECTBUTEABHOE).

2. Hactsp
CKa3yeMoro:

a) IocAe raaroaa-
CBH3KH;

0) mocae
MOZIaABHOTO
raaroaa.

a) Their aim is to improve the control
system.

6) You have to improve the control
system.

a) x 11eAb — (COCTOUT B TOM, YTOOBI) YCOBEPIIIEHCTBOBATh
CHCTEMY YIIpaBACHU.

(MaduHUTHUB).

0) Bbl JOAKHBI YCOBEPIIEHCTBOBATE CUCTEMY
yIpaBAE€HUS.

(MaduHUTHUB).

3. /lortoaHeHUE.

The operator prefers to use the new
device.

OmnepaTop IIpearnovYnTaeT UCII0AB30BATE HOBOE
YCTPOMCTBO (MCHOAB30BAHKE HOBOI'O YCTPOHCTBA).
(MapUHUTUB, CYLIECTBUTEABHOE).

4. OnpeneaeHUeE.

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) ¥ HEUX eCTh BO3MOXKHOCTb UCIIOAB30BAThH ATy
cucreMy. (MHQUHUTUB, CYIIIECTBUTEABHOE).

2) HoBoe ob6opymnoBaHMe, KOTOpoe OYAET (LOAKHO OBbITE)
HUCIIOAB30BAaHO B Halle#l AabopaTopuu, TOABKO YTO
OpuobInG. (OmpeneAnTeAbHOE ITPUAATOYHOE
PEeIAOKEHHNE CO CKa3yeMbIM, BBIPAKAIOIITIM
aeficTBHE, KOTOPOE OOAKHO OBITH MAHM OymeT
COBEPILIEHO).

3) OH mepBBIM HaydaA 3TOT SKCIEPUMEHT.

5. O6cTogaTeALCTBO

To design a good control system, you

YTOOBI CIPOEKTHUPOBATE XOPOIIYIO CUCTEMY VIIPABACHUS,
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LIEAH.

must have good knowledge of
electronics.

BbI [JOAXKHBI UMETH XOPOIIIHE 3HAHUS SACKTPOHUKH.
(MadoHHUTHUB C CO03aMHU YTOOBI, AT TOTO, YTOOHI).
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HHbHHHTHB: 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 (ycranoButs) robotized complexes and flexible
productions capable of transferring easily and quickly to an output of
new goods (u3meaund).

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 (BapuanT) 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 (maruuTHaga 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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HHbHUHHTHBHBEIE 000POTEI

Tabauna II 2.10

[Ipumepsl IlepeBon
I. CaoxxkHOe nmoaaAexkalee
1

[lepeBoguTCss AByMS CIIocobaMu:
1. IoTIOAHUTEABHBIM HPUAATOYHBIM IIPEIAOKEHUEM
C COI03aMH «4YTO», «4TOOBI», «KaK». MH(PUHUTUB
IePEBOMNUTCS AUYHOM IrAaroAbHOM OOPMOIH.

is known H3BecTHO , 9TO 3TO

is likely Bepogarao YCTPOUCTBO

is certain HecomueHHO paboTaeT oYeHb

is found OOHapy>keHOo 3P PEeKTHUBHO.

This device is reported to work very effi- Coob1raror

is assumed ciently. Homnyckaercs

is considered Cuuraercd

is expected Oxxumaercs

appears Oxka3spIiBaeTcd

seems Kaxkercsa

proved JTokasaHo

2. [IpocThIM IPEOAOKEHUEM C BBOOAHBIM CAOBOM,
COOTBETCTBYIOIIIHM CKa3yeMOMY aHTAUHCKOTO

IIPEOAOKEHMUA.

This device is known to work very efficiently.

OTO0 yCTPOHCTBO, KAK U3BECTHO, paboTaeT O4eHb

3P PEKTUBHO.
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OxonuyaHue Taba. IT 2.10

II. CAOXKHOE AOTNIOAHEHHE

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 4YyBCTBEHHOI'O BOCIIpUSTHUS (see, hear, feel

U T. [1.), a TakXKe raaroaoB let, make, have ucrnoan3zyercs

UHPUHUTUB 6e3 JacTHUIlbl 'to".

1) OHH XO0TAT, YTOOBI ITAQH OBIA BEIIOAHEH.

2) OHU BUAAT (CABIIIIAT), YTO MHIKEHED YXOOUT U3
KOMHAaTBHI.

3) OHU NTPUKAa3bIBAIOT ([I03BOASIIOT, 3aCTaBASIIOT),
YTOOBI ATU JAHHBIE OBIAU 00paboTaHbI
HEMeIAEHHO.

[lepeBoauTCA NPUAATOUYHBIM IIPEIAOKEHUEM C
COI03aMU «4TO», «4TOOBD, «<KaK». MTHPUHUTUB
IEePEBOMUTCS AUYHOM raaroabHOH GOpMOii.
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HHbHHHTHBHBEIE 000POTHI: YIIPAXKHEHHS

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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TCaaroa “should”

Tabaunma IT 2.11

DyHKIUS B IPEIAOKEHUU U
3HaYeHue

[Ipumepsl

IlepeBon

1. BcrtomoraTeAbHBIH TAQTOA:

1) mag oOpazoBaHUS BpeMeH
Future in the Past 1 A. en. u
MH. YHCA3;

2) B CAOKHOIIOMYUHEHHOM
IIPEIAOKEHUU C YCAOBHBIM
OPUOATOYHEIM C 1 A. €. U MH
YHCAQ;

3) B yCAOBHBIX IIPUOATOYHBIX,
LOEUCTBUE KOTOPBIX HE BIIOAHE
peasbHO U OTHOCHUTCS K
OymylieMy (CoO BCEMH AHIIaMH)

4) B 0€CCOIO3HBIX YCAOBHBIX
OIPUOATOYHBIX ITPEIAOKEHUTX
(co Bcemu auniamu);

S) B IpUOATOYHBIX
IPEIAOKEHUSIX ITOCAE
0e3AnYHBIX 000pOTOB THHA “it
is necessary”.

.

)

1)

2)

3)

4)

S)

We decided that we should
finish the work in time.

If (provided, in case, unless) the
task were difficult, I should

help you.

If he should see her tomorrow,
he would give her the book.

Should the machine be
equipped with new rolls, its
efficiency would be greater.

It is important that the
machine-tool should be
equipped with a new device.

1) M=l peiinau, 94TO 3aKOHYHUM
paboTy BOBpeMs (raaroa B
OymyiiemM BpeMeHH).

2) Ecamu 65l (B caydae ecau,
ecAU He) 3a7a4a Obiaa ObI
TPYOHOH, S IIOMOT ObI BaM
(raaroa B mpoilenmniem
BPEMEHH C «ObI).

3) Ecau ObI oH yBUzAeA eé
3aBTpa, OH AaA Obl el KHUTY
(raaroa B mpoilenmniem
BPEMEHH C «OBI).

4) Ecau Ob1 MamuHa 0Oblaa
ocHaIlleHa HOBBIMHU BaAaMH,
€€ IIPOU3BOAUTEABHOCTD
ObIra OBI OOABIIIE (TAAQTOA B
IPOILIEAIIIeM BPpeEMEHU C
«OBI).

5) Heob6xommmo, 4TOOBI CTAHOK
ObIA 000PYyA0BaH HOBBIM
YCTPOMCTBOM (rAaroa B
IIpoIleaIleM BpeMeHH).

2. MogaabHBIH rAaroA CO 3HAYEHUEM
JIOAZKEHCTBOBAHUI.

These experiments should be
repeated.

OTH SKCIIEPUMEHTHI CAEAYET
(caeioBaAo OBI, HY3KHO)

IIOBTOPHUTE.

-97 -




Caaroa “would”

Tabauma I1 2.12

qDYHKI_[I/IH B IIPEOAOKECHHH U 3HAYECHHE

[IpuMmepsl

[lepeBon

1. BcrnoMmoraTeAbHBIN TAArOA:

1) masg obpa3oBaHUS BpeMeH
Future in the Past 2 u 3 A. en. u
MH. YHCAQ;

2) B CAOXKHOIIOAYHWHEHHOM IIPE/I-
AOXKEHHU C YCAOBHBIM ITpUAAa-
TOYHBIM C 2 1 3 A. €. U MH.
YHCAQ,

3) masg obpa3oBaHUS cocaara-
TEABHOT'O HAKAOHEHHS B IIPOCTOM
IIPENAOKEHUH, KOT/Ia YCAOBHE
IoIpa3yMeBaeTCsI.

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 cKaszaAH, 4YTO OPUAYT
3aBTpa (raaroa B Oyayiiem
BPEMEHH).

2) Ecau ObI (B cAydae ecan) 3agada
ObIAa OBI TPYAHOM, OHH IIOMOTAHN
Obl BaM (raaroa B IIPOILIEAIIIEM
BPEMEHH C «OBI).

3) XKaab, uTo oH 3aH4aT. OH HOMOT
Obl BaM (raaroa B IIPOILIEAIIIEM
BpPEMEHH C «ObD).

2. MomaAbHBIN TAQTOA!

1) mas BeIpaskeHUsI IIOBTOPHOTO
JOEUCTBUS B IIPOLIAOM;

2) [Ag BBIPasKEHUS JKEAQHUS UAU
HEXKEAaHUSI COBEPILIUTD
IelicTBHE;

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 0OBIYHO (4acTo, OBIBAAO) He
CAYIIIaA UX COBETOB.

2) OH nomnbITaAcs 3aIlyCTUTD
MAalIWHY, HO HUYero He
OAYYAAOCH (OHA «HE XOTeAay).

3) ByapTre AI00e3HbI, TTOMOTHTE
MHeE.
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Beccoro3Hbie IIPHAOATOYHBIC NIPEAAOIKCHHSA

Tabauma IT1 2.13

Bupg npenaoxeHus

[TpuMmepsl

IlepeBof

1. JlormoAHUTEABHOE IIpuIaTOIHOE
IIPEOAOKEHHUE.

That means he can begin to control
the operation.

3910 O3HaA4YacT, umo OH MOZKET HA4YAThb
VIIPDABACHHE TIPOIIECCOM.

2. OnpeneanTeAbHOE IIPUAATOYHOE
IpeaAOKEHUE.

Low consumption of energy is one of
the advantages this device is known

by.

Huskoe norpebaeHre 3HEPTUH — OMHO

U3 [IPEUMYIIIECTB, KOMOPLIMU
XapakTepu3vercd 9T0 VCTPOUCTBO.

3. YCAOBHOE IpUAaTOYHOE
IpeaAOKEHUE C MHBEPCUEU C
raaronaMu were, had, could, should.

Were one electron removed, a positive
charge would be left.

Ecnu 6bL o11iH 5A€KTPOH ObIA yIaAéH,
OCTaACs ObI ITIOAOKUTEABHBIN 3aps.

MHOrodpyHKIITHOHAABHOE CAOBO “one”

Tabauna IT 2.14

Husax. CaMoCTosITEABHO He IIEPEBO-
JTATCS.

that the machine
will work well.

One can expect
One must expect
One may expect
One should expect

DyHKIMSI, 3HAYCHUE [IpuMmepsl IlepeBon
1. YucAuTEABHOE «OUH», «OqHAa», This design is one of the oldest. OTa KOHCTPYKIIUI — OHA U3 CaMbIX
«OJTHOM. CTapbIX.
2. ®opmanbHOE mmoAaexkaliee B He- | One knows H3BecTHO
OIIpeIEeA€HHO-AUYHBIX ITPEIAONKE- One believes Cuurarort , 9YTO MalllHAa

Oymet paborath
XOPOLIIO.

Mo3KHO 03KHUIATh
Hy>xHo oxuaarte
MO>KHO OKUIATH
Caenyet oxXUgaThb

3. CaoBozameHuTeAb. [lepeBogurcsa
TEeM CYIIIECTBUTEABHBIM, KOTOPOE
3aMEeHSIET, AU OIIyCKaeTcs B Ilepe-
BOJIE.

The new way of processing data differs
from the old one.

HoBEeI#t criocob 06paboTKu JaHHBIX
OTAMYAETCHd OT CTApoTro (crocoba).

4. MecronMeHUs B QPOpMeE IIPUTSI-
JKaTeAbHOTO Iajeska one's - CBOH,

No one likes when somebody reads
one’s letters.

Hukomy He HpaBUTCH, KOrga KTo-
AMDOO YHUTAET €ro InmuchbMa.
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| coBCTBEHHEIH, Yeii-To.
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MHOrodyHKIIHOHAABHOE CAOBO “one”: ynpaxkHeHHS
y y

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 peryagarop) like
the one invented by James Watt in 1788.

One should remember that convection current cannot be set up (co3narts)
in solids.
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MHorodpyHKIHOHAABHbIE CAOBA

Tabauna II 2.15

PyHKIIMS U 3HAYEHUE

[IpuMepsl

IlepeBon

"that" — "those"

1. YkazareabHOE
MecTouMeHue "Tot" — "Te",
NSTOTN _ "STI/I",

Those computers are used in
manufacturing process.

OTH (T€) KOMIBIOTEPHI UCIIOAB3YIOTCS
B IIPOU3BOACTBEHHOM IIPOLIECCE.

2. CAOBO-3aMEHUTEAD,
IEPEBOAUTCS TEM
CYILIECTBUTEABHBIM, KOTOPOE
OHO 3aMeHseT. MHorma
OITyCKaeTCs.

The efficiency of the old apparatus is low
compared with that of the new device.

[Ipon3BOAUTEABHOCTEH CTAPOIO
npubopa HHU3KAas 110 CPAaBHEHHUIO C
NPOH3BOAHTEABHOCTHIO HOBOTO
ycTpoHcTBa (C HOBBIM YCTPOHUCTBOM).

3. "that" — cor3HO0E cAOBO
"KOTOPBIN".

The device that was installed in our
laboratory is efficient.

YcrpoiicTBO, KOTOpOE OBIAO
YCTAHOBAEHO B Hallleil aaboparopud,
3P PEeKTUBHO.

4. "that" — coro3 "at0",
"gyTOOBI".

One can say that this apparatus is the
most useful.

MOo>KHO cKa3aTh, YTO 3TOT IIPUOOP
CaMbI¥ HYZKHBIN.

"this" — "these"

1. YkazaTeabHOEe

These systems will be installed at our

OTH cuCTeMBbI OyAyT YCTaHOBAEHBI HA

MecTouMeHute "3ToT" — "aTH". | mill. HAaIlleM 3aBO/IE.
2. These — "onu", 3amenutens | The elements of the Periodic group IA are | DAeMeHTHI HEPUOANIECKON CUCTEMBI
CYILIECTBUTEABHOTIO. called "the alkali metals". These are alike | rpynnb! IA Ha3bIBaroTCH "IIIEAOYHBIMU

in having a single electron on the
outermost shell.

MeTasramMu'. OHH CXOOHBI TEM, YTO
UMEIOT I10 OJHOMY SAE€KTPOHY Ha
BHEIITHEH 000AOYKE.
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MHorogdyHKIIHOHaAbHBIE caoBa “that — those”, “this — these”:
ynpaxKHEeHHS

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 mnecessary for

performing as automated design. These may be represented in the form
of various documents on various storage media (HaKOIIUTEAH).
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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MuorodyHKIIHOHaABHOE cAOBO "it"

Tabauna Il 2.16

DOyHKIINS U 3HAYEHUE

[TpuMmepsl

IlepeBof

1. AuuyHoe mecTrouMeHue "oH",

" n n "

oHa", "OHO
(HeooyHIeBAEHHBIN ITPEIMET).

A new device is created in the laboratory. It
will be very efficient.

HosBprl#t pubop co3naH B
AabopaTopuu. OH OyaeT o4yeHb

9P PEKTUBHBIM.

2. Yka3areabHOE
MecTouMeHue "3T1o".

The temperature is rising slowly. It means
that...

TeMmmnepatrypa MeIA€HHO
IogHUMAaeTcs. 9TO0 O3HadaeT, 4dTo...

3. PopMmansbHOE ITOAAEKAIIIEE

It is a common practice

OOBIYHO ITPUHSATO

0E3AMYHOTO ITPEIAOKEHUS. It is essential BazkHo HUCIIOAB30BaTh
CamocTosITeABHO HE It is impossible to use this tool. HeB0o3MOzKHO 3TOT
IIEPEBOAUTCH. It is important Bazkno HUHCTPYMEHT
It is expected Oxupnaercs (ucmoab3oBaHHE
_) oToro
HHCTPYMEHTA)

4. opMmasbHOE OJOIIOAHEHHE
IIOCA€ HEKOTOPBIX TAQroAOB.
He nmepeBonuTcd.

The method makes it possible to obtain good
productivity.

MeTon meaaeT BO3MOZKHBIM
IIOAYYE€HUE XOPOIIeH
IPOU3BOANUTEABHOCTH.

5. Yactb sampaTnyecKoi
(BBIZEAUTEABHOM)
KoHCTpyKIuu "it is ... that
(which)".

[lepeBoguTcsa "UMEHHO",
"3710", "TOABKO", U T. .

It is in our laboratory that the new design was
created.

It was not until 1950 that the new technique
entered into practice.

HmeHHO (3T0) B HalleH
AabopaTopuu OBIA CO3aH HOBBIM

IIPOEKT.

Toabpko B 1950 r. HOBBII MeTOq
BOIIIEA B yIIOTpeOAECHHE.
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HOTro HKIIHOHAABHOE CAOBO “it”: ynpaxkHeHHS
M y “jt” y

1. The software provides for the performance (Bbirmoanenue) of design tasks within
specific (koukpetHsIii) design field. It also allows for (yuutsiBaTh) 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 (mocTaBasThb).

4. The processor is the brain of the CAD system. It has a control unit and
arithmetic/logic unit (ycrpotictBo) like all central processing units, but it also has
special design features for handling the various types of graphic data associated with
design.

5. 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 (u3BecTHOCTE). Many applications of it are now under development.

8. It is a Multiple Operating System (cocraBHast paboyas 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 (maBatp) 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. 1t 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 (conepHUK).

15. It was necessary to create computerizing planning to avoid a shortage of processor
planners and the need for proper routing (MapipyTusarus).

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 CaoBapsn

A

abnormality, n ,ebno:'maelrt: aHOMAaAUSI

abolish, v a'bolif YVHHUYTOXKATh

above, adv a'bav BBIIIIE, HABEPXY

a YIIOMAHYTBIN BBIIIE

accelerometer, n ok sela'rpmito U3MEPUTEAb CKOPOCTH

accept, v ok'sept IpUHUMAaTh

acceptable, a ok'septobl IPUEMAEMBIN

access, n 'ekses JOCTYII

accessible, a ok'sesobl JOCTYITHBIN

accident, n '@ksidont aBapus

accommodate, v o'kpmvodert IpuUcIiocabAnBaTh(Csl)

accomplish, v o'komplif BBITIOAHSATD

accord, v o'ko:d COTAACOBBIBATH(CSI)

according to, prep o'ko:dipgto COTAACHO

account, n o'kaount CUéTt

take into account IPUHUMATh B PAcUéT

accumulate, v o'kju:mjolert HaKallAUBaTb

accuracy, n '®kjorosa TOYHOCTbH

achieve, v o'fi:v JIOCTUTATh

acquire, v o'kwaro npruobpeTaThb

action, n 'k n neficTBue

activate, v 'ektivert aKTUBU3UPOBATD,
IIPUBECTU B AEHUCTBUE

actual, a 'ekfoual dakTHU4YECKU
CYLLIECTBYIOIIUMH,
IEeUCTBUTEABHBIN

actuator, n '®kffo, erta pabouuii opras,
HCIIOAHUTEABHBIH
MeXaHH3M

adapt, v o'daept IIPUCIOCabAUBATD

adaptability, n o depta'bilrtr agalITUBHOCTD,
COBMECTHMOCTD

ADC (Automatic Data aBTOMAaTHUYECKOE

Control) yIIpaBA€HUE NAaHHBIMU

add, v ed J100aBAITH

addition, n o'drfon CAOKEHUE

in addition to KPOME (TOro), K TOMY Ke

additional, a o'drfonol JOTIOAHUTEABHBIH
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advanced, a od'va:nst II€pPeaoBOM, OIIBITHBIH,
pacCIIUpPEHHBIN

advantage, n od'va:ntids IPENMYIIECTBO

adversely, adv '&dvasli OTPUIIATEABRHO, BpaskaeOHO

advice, n od'vais COBET

advisable, a od'vaizobl PEKOMEHIyeMBbIH

affect, v o'fekt BAUSTE Ha, BO3AEHCTBOBATD
Ha (4T0-AN0O0, KOro-AH00)

agree, v d'gri: COOTBETCTBOBATbH

aid, v e1d IIOMOTaTh

aim, n e1rm IIEAD

alarm, n o'la:m CHUTHAaA TPEBOTHU

alert, v o'l3:t IIPUBECTU B COCTOSHHE
TOTOBHOCTH

allocation, n ~&elo'kerfn pasMeleHue

allow, v a'lav paspeniathb

alloy, n 'elor CIIAGB

alter, v '5:1to HU3MEHUTD

although, cj 0:1'000 XOTd

among, prep o'man cpenu

amount, n o'maount KOAUYECTBO

amplification, n cemplifr'kerfn YCHUAEHUE

amplifier, n '@mplifaio YCHAUTEAD

angle, n 'engl yTOA

apart, adv d'pa:t OTIEABHO

apart from KpoMe

a posteriori, (aar.)

opos teri'ori

13 OIIbITa, HA OCHOBaHHUH
OIIBITAa

apparent, a o'paepont O4YE€BUAHBIN

appear, v 2'p1o BBICTYIIATh, ITPOSIBAATHCS
appearance, n a'prarans IIOSIBACHUE

application, n ,epli'kerfn IIPUMEHEHUE

apply, v a'plar PUMEHSITH

appreciation, n o pri:ft'eifn OIleHKAa

approach, n a'provyf OAXO0[, TPUHITUI
appropriate, a a'provpriat COOTBETCTBYIOIIUH

area, n 'eario 06AacTb

arise, v

d'raiz

BO3HHUKATh, BCTaBaThb

arm, n

a:m

pyka (pobora), 3axBart

arrangement, n

d'reindzmont

PaCIIOAOZKEHHE,
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COTrAaCOBaHHE

as, cj, adv &z TaK KaK; KakK
as... as... Tak(oi) xKe... Kak
as for 4TO KacaeTcd
as small as [0 (0 KoAudecTBe)
as soon as KaK TOABKO
as well as TaK 3Ke KaK, a TaKsKe
assemble, v 9'sembl cobupaTp
assembly, n o'semblr cbopka, arperat
assessment, n o'sesmont OlLlEHKAa
assign, v a'sain ONIPEOEAITH
assist, v o'sist IIoMoraThb
robotic assisted C IpUMEeHeHHeM POOOTOB
assistance, n d'sistons IIOMOIIIb
associate, v o'sou 1ot CBSI3bIBATDh
assume, v d'sju:m IpEeaIoAaraThb
assure, v 2'fuo obecriegyuBaTh
attempt, v d'tempt bITATHCH
attract, v o'trekt [IPUBAEKATH
attribute, n '®tribju:t CBOMCTBO, OIIPENEACHUE
auxiliary, a o:g'ziliorl BCIIOMOTaTEABHBIN
available, a d'verlabl MMEIONIUNUCS, JOCTYIHBIN
avoid, v a'vord n30erartp
axe, n xeks OChb
B
back, n bek oopa, pe3epB
backbone, n 'bekboun OCHOBAa
backing, n 'bakiy pe3epBUPOBaHUE
a JOTIOAHUTEABHBIN
backward, adv 'bekwod Has3as
band, n baend II0AOCa, AEHTA
base, n bers 0asza
rule base 6a3a npaBUA
batch, n bet apTus
a TPYIIIIOBOM, IIAKETHBIN,
KOMAaHIHbIN
because, cj bi'koz IIOTOMY YTO
because of BCAEJICTBUE
become, v bi'kam CTaHOBUTBCSI
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behaviour, n br'heirvjo IIOBEJIEHHE, COCTOSITHHE

belong, v bi'loy IpUHAOAEXKATD

benefit, n 'benifrt BBITOA, ITPUOBIAD

besides, adv bi'sardz KpoMme

beyond, prep bi'jo:nd 3a (mpexeaamu), BHe

both... and..., adv, ¢j |bouv0... oand H..., H...; KakK..., TakK H...

brain, n brein MO3T

break, v brerk pas3buBaThb

n pa3phuIB

breakage, n 'breikidy II0AOMKA

break-down, n 'brerkdaovn aBapusd, BbIXO U3 CTPOS

broad, a bro:d ITUPOKUY

broadcast, n 'bro:dka:st 1) Teae- uAn
paaroBeIIaHUE;
2) nepenaya, ITIOKPhIBAIOIIAST
BOABIITYIO TIAOITIAIE

a I POKOBEIATEABHBIN

bus, n bas HIMHA

C

CAD (Computer Aided cucreMa

Design), n aBTOMATU3UPOBAHHOTO
nnpoektupoBaHud (CAIIP)

calculate, v 'kelkjolert BBIYHCASITDH

calibrate, v 'kelibrert IIPOBEPSITh, FPAAyHPOBATh

CAM 1) accortmaTuBHAd IaMsITh

1) Content Addressa- 2) MOOYAB IOCTyIIA K

ble Memory KaHaAy CBSI3HU

2) Communication
Access Module

3) aBTroMaTHu4YecKas CUC-
TeMa yIIpaBA€HUd IIPO-

3) Computer Aided U3BOJICTBOM,
Manufacturing TEXHOAOTHYECKHUMU
4) Common Access IIporeccamMmu
Method 4) craHOApPTHBIN METO[,
JOCTyIIa
capability, n _keipo'bilatr CIIOCOOHOCTB
capable, a 'keipobl CITOCOOHBIH
capacitor, n ko'pesito KOHIEHCATOP
carefully, adv 'keaflr OCTOPOZKHO
carry, v 'ker: HECTHU
carry out BbIIIOAHATDH, IPOBOIUTD
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case, n kers 1) cayuait
2) aumkK

casual, a 'kezuol CAyJYavHbIN

cause, n ko:z IpUYHrHAa

\4 BbI3bIBATh

cell, n sel d4deiika, SAEMEHT

chaining, n '"feiniy CBsI3bIBaHUE, CLIETIA€CHHE

change, n feinds HU3MeHeHUe

Y H3MEHATD

charged, a fa:dzd 3apI>KEeHHbBIH

cheap, a fi:p Jel1eBbINT

check, v fek IPOBEPATH

chip, n f1p 1) Kpuctaaa, 9YUII
2) CKOA; OCKOAOK

choice, n fors BbIOOD

choose, v fu:z BbBIOVpPATH

circuit, n 's3:kit cxeMa; (puzudecKuii)
KaHaA; KaHaa,
IIEPEHOCAIIUMN SA. TOK
MEXXIy ABYMS
YCTPOUCTBAMHU

circuitry, n 's3:kitri cxeMma

circumstance, n 's3:komstons 06CTOSITEABCTBO

clock time 'klpktarm TaKTOBOE BPEMs

close, v klovz 3aKpbITh, 3aKpPbIBATh

a klous 6AM3KUN, 3aKPBITHIN

CNC (Computerized YHCAOBOE IIPOrpaMMHOE

Numerical Control) yapasaeHue (HIIY)

collapse, v ko'laeps PYIIUTHCS

collision, n ka'lizn CTOAKHOBEHHE, KOH(PAUKT

common, a 'kopmon IIPOCTOH, OOIITUH,
pacrnpocTpaHeHHbIN

communicate, v ko'mju:nikernt CoOo0IIaTh

compare, v kom'peo CpaBHUBATh

comparison, n kom'parison CpPaBHEHUE

complement, v 'komplimont JIOTIOAHATDH

complete, a kom'pli:t ITOAHBIH

completely, adv kom'pli:tlt IIOAHOCTBIO

complicated, a 'komplikertid CAOXKHBIM

component, n

kom'pounont

cocTaBHad 4aCTb
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COmpose, v

kom'pouvz

o0pa3oBaTh, COCTABAITH

comprise, v

komp'raiz

BKAIO49ATH

computation, n kompju'teifn BBIUHCAEHUE
compute, v kom'pju:t CUuTaTh
concern, v kon's3:n KacaTbCsd
conclude, v kon'klu:d IIEAATEH BBIBO/JI
conclusion, n kon'klu:3n 3aKAIOYEHHE, BBIBO/
draw up conclusion cieAaTh BBIBO
condition, n kon'difn 1) ycaoBuEe
2) cocTogHUE
conditioning, n kon'difniy dopMHupOBaHUE,
IpuBeAeHNE K TPeOyeMbIM
TEXHUYECKUM YCAOBUSIM
signal conditioning |'signal rpeobpazoBaHUe,
kon'difnin dopMHUpOBaHKEe CUTHAAA
conduct, v kon'dakt BECTU, IPOBOAUTH
n 'kondakt IoBeieHUeE
confirm, v kon'f3:m HOATBEPXKIATH
confirmation, n _konfo'meifn HOATBEPXKIACHUE
conformance, n kon'fo:mons COOTBETCTBUE,
coraacoBaHUe
confusion, n kon'fju:3n Iy TaHUIa
conjunction, n kon'dsapgk/n CBsI3b, COETUHEHUE
connect, v ko'nekt COeIUHATH(CH)
consequence, n 'konsikwons (mo)caencTBUE
consequently, adv 'kpnsikwontlr CA€IOBATEABHO
consider, v kon's1do paccMaTpuBaTh
considerable, a kon'sidoaroabl 3HAYUTEALHBIHI
consist (of), v kon'sist COCTOATH (H3)

constitute, v

'kpnstitju:t

COCTAaBAATE, O6p8_30BBIBaTB

constraint, n kon'strernt OorpaHUYEeHUE,
OPUHYKIEHUE
consult, v kon'salt KOHCYABTHUPOBATH(CS)
consumer, n kon'sju:mao IOTPEOUTEAD
contain, v kon'tein coaepxkaTh
continuous, a kon'tinjuos HEIIPEPBIBHBINA
contribution, n  kontri'bju:fn BKAQ
control, n kon'troul yIIpaBA€HUE,
PETYAUPOBaHUE

controller, n

koan'troaula

KOHTPOAAEP, PETYASITOP
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convenient, a kon'vi:njent PUTOAHBIN
conventional, a kon'venfonol OOBIYHBIHM
convert, v kon'vs:t peBpalaTh
cooperate, v kouv'pparert B3aMMOJAeHCTBOBATh
cope (with), v koup CIIpaBUTHCH (C)
correct, v ko'rekt UCIIPaBAITH

a IIPABUABHBIN
correspond, v  koro'spond COOTBETCTBOBATH

cost, n

kpost

CTOHMOCTB, 3aTpPaTkl

counter, n 'kaounto CUYETYUK

course, n ko:s xon (cobbITUH, nelcTBUH)

cover, v 'kava OKPbIBAaTh, OXBATUTH

CPU (Central LEHTPaAABHBIN IIPOLIECCOP

Processing Unit)

create, v kri'ert co3/IaBaTh

current, n 'karont TOK

a TEKYIIHUH, COBPEMEHHBIN

customary, a 'kastomort OOBIYHBIH

cut, v kat pe3aThb

cutting, n 'katiny pe3ka, (ppezepoBaHUe

cutting force pexXylasi CHAQ
cycling, n 'satklip PEXKUM
limit-cycling OrpaHUYEHHBIN

IUKAUYECKUH PEXKUM

D

damage, n 'demids Bpen

dangerous, a 'deindgoros OIaCHBIM

database, n 'dertobers 0a3a JaHHBIX

deal (with), v di:1 wrd paccMaTpuBaTh BOIIPOC,
HMETD JIEAO (C)

debug, v di'bag HaAaKHUBATh, OTAQXKUBATh,
HCIIPaBALATH OIIUOKU (B
IporpamMme)

debugging, n di'bagiy 1) oTaamka (IOUCK U

UCIIpaBA€HUE OIITUOOK B
IIporpaMme)

2) HanagKa
(obopymoBaHu4),
yCTpaHEeHUE
HENCIIPAaBHOCTEN
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decide, v di'sard PEIINUTD

decision, n di'si3n pelIeHue

decouple, v di'kapl pPa3neAnuThb, pa3Bd3aTh

decrease, v di'kri:s yMeEHBbIIATh

dedicate, v 'dedikert npegHa3Ha4dyaTh

dedicated, a 'dedikertid BBIJIEACHHDBIH,
CIIEeIIaAbHBIH,
Ha3HA4YEHHBIH

deduct, v dr'dakt BBIYUTATDH

define, v di'farn OIIPENEASITD

definite, a 'defintt onpeneA€HHbBIN

deflection, n di'flek n OTKAOHEHUE

degree, n di'gri: CTEINIEHD; I'PaaycC

delay, n di'ler 3a1epIKKa

demand, n di'ma:nd IoTPeOHOCTh, 3aITpoc,
pacxof

density, n 'densitl [IAOTHOCTB

department, n di'pa:tmont OTIIEA

depend (on), v di'pend 3aBUCETH (0T)

depth, n dep0 rayonHa

derive, v di'rarv IIPOUCXOOUTD

describe, v dris'krarb OITUCHIBATDH

design, v di'zain rpeaHasHa4dYaTh,
COCTaBASTEH (IIAQH)

n IIPOEKT, 3aMBbICEA, YEPTEK,

KOHCTPYKIUS

designate, v 'dezignert o003HaYaTh, HA3bIBATD

desire, v di'zaroa JKeAaThb

detect, v di'tekt OOHaAPYKUTD

deterioration, n dr troria'rerfon M3HOC, HapyIlIEeHHEe

determine, v di't3:min ONIPEeNEAdTD

develop, v di'veloap pazpabaTeIBaTh

device, n di'vars YCTPOUCTBO, IPUOOP

positioning device YCTPOMNCTBO yKa3aHUd
IMO3UIIUH

devise, v di'varz n300peTaTh

n n300peTeHue

diagnosing, n 'datognouziy JAUarHOCTUPOBAaHUE

diagnosis, n ,daro'gnousis AUarHOCTHUPOBaHUE

difference, n 'diforons pa3Audue
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difficult, a 'difikolt TPYAHBIN

digital, a "didgitol P pPoBOH

dimensional, a di'men nol UMEIOIINY U3MEpPEHUE,
IIPOCTPAHCTBEHHbBIN

dimensions, n, pl. di'menfonz pa3Mephl

diminish, v di'minif yMeHBbIIATh

directly, adv di'rektls IPSIMO, HETIOCPEACTBEHHO

disadvantage, n ~disad'va:ntidsg HeI0CTaTOK

disappear, v ,disa'pio ncye3aThb

discontinuous, a ,diskon'tinjouas IIPEPBIBUCTHIMN,
JAVCKPETHBIN

discovery, n dis'kavorr OTKPBITUE

discrepancy, n

dis'kreponsi

pacxXoxKaeHue, HECXOICTBO

discrete, a dis'kri:t pPa3eAuMBbIH, TUCKPETHBIN
displace, v dis'plets 3aMeniaTh
display, v dis'pler II0Ka3bIBaTh
disregard, n ,disri'ga:d rpeHeOpexkeHue
\4 npeHebperaTh
distinct, a dis'tinkt OTIEALHBIN
distinguish, v dis'tiggwif pa3andaTh
distribute, v dis'tribju:t pacrpeneAdaTb
distributed pacnpeneAéHHbIN

disturbance, n

dis'ts:bans

rioMexa; II0OBpeKIeHUe;
HEUCITPaBHOCTE; cOOM

diversified, a dar'vs:sifard pa3Hoobpa3HbIN
divide, v di'vard JIEAUTDH
downtime, n ‘davntarm IIPOCTOM, IEPEPLIB B paboTte
draw, v dro: TSIHYTh, BLITACKUBATD
drawback, n 'dro:baek HEe0CTaATOK
drift, n drift MEIAEHHOE TeYEeHUE
drive, v drarv IIPUBOAUTH B IBUXKEHUE
n IIPUBOJ
drop, n drop T1a e HUe
due to, prep 'dju: to 6aaromapsi, o IIpUYUHE,
U3-3a

to be due to OOBICHATHCS YEM-AHUO0

dull, a dal CKYYHBI¥, MOHOTOHHBIH

duplicate, v

'dju:plikert

OyOAUPOBAaTH

E

-114 -




education, n ~edju:'ke1rfn obOpasoBaHUe

efficiency, n 1'fifonsi OIIepPaTUBHOCTD,
9KOHOMMUYECKas
3o PEKTUBHOCTD

effort, n 'efot yCUAHE

either... or..., cj. 'a1d9a... O: HUAU... HAH...

eliminate, v I'liminert YCTPaHATh

emergency, n 1'm3:d3ons1 aBapusl, KpaHad
HEOOXOIUMOCTD

a 3aracHoOM
emergency stop aBapuiiHadgd OCTaHOBKA

emission, n 1'mifon pacIpoCcTpaHeHUe,
BbIIEA€HUE

emit, v 1'mit HCIIyCKATh

empty, a 'emptl IIyCTOM

enable, v 1'neibl JaTh BO3MOXKHOCTB (4TO-
AU0O CIeAaTh)

encounter, v in'kaonto BCTpeYaTh, CTAAKHUBATbCHI

end-effect, n 'endr, fekt KOHIIEBOM (KOHEYHBIH)
adekT

end-effector, n 'end1, fekto KOHIIeBOH 3 eKTOP

engine, n 'end3in MEXaHU3M

inference engine

MeXaHHU3M AOTHYECKOTO
BbIBOIA

engineering, n

,end3gi'niariy

TeXHUKa, pa3paboTKa,
MHIKEHEPHOE JIEAO

enhance, v in'ha:ns YBEAUYHUTD
enormous, a In'o:maos OTI'POMHBIN
ensure, v in'fvo 00eCreYuTh
enter, v 'ento BXOAUTH, BBOAUTH
entire, a in'taro LIEABIN, TIOAHBIN
entry, n ‘entri BBO/, BXO/,
environment, n in'vaironmaont OKpPY2KE€HUE, Cpeaa, PeKUM
pPaboThI
object oriented OOBEKTHO-
environment OpPHEHTHUPOBAHHAs Cpena
equipment, n 1'kwipmont obopymoBaHue
error, n 'ero onrubKa
especially, adv 1s'pefalr 0COOEeHHO
essential, a 1'senfol CYLIIECTBEHHBIM, TAABHBINA
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establish, v 1s'teblif yCTaHaBAUBATD

estimation, n _esti'merfn olleHKAa

evaluate, v 'veljuert OIIEHUBATD

evaluation, n 1, veljo'erfn olleHKAa

event, n 1'vent COOBITHE, TBACHHE

exact, a 1g'zaekt TOYHBIH

exaggeration, n 1g zedzo're1fn [IPEYBEAUYEHUE

examine, v 1g'zemin paccMaTpUBaTh, ITPOBEPSITH

exceed, v 1k'si:d IIpeBbINIATH

exceptional, a 1k'sepfonl NCKAIOUUTEABHBIN

excessively, adv ik'sesivll KpaliHe, OY€Hb

exchange, n 1ks'feindy oOMeH

exclusively, adv tks'klu:sivla TOABKO

execute, v 'eksikju:t BBITIOAHSITH

execution, n ceksi'kju:fon BBITIOAHEHUE

exist, v 1g'z1st CyIIIECTBOBATh

exit, n 'eksi1t BBIXO/JI

expand, v iks'pend pacuIupaTh(cs)

expect, v 1ks'pekt 0XXUIAaThb

expense, n 1ks'pens pacxon

expensive, a 1iks'pensiv JOPOTOM

explain, v iks'plein OOBICHATD

exploit, v 1ks'plort 5KCIIAYaTHUPOBaTh

exploration, n ekspla'rerfn HCCAEIOBAHUE

expose, vV 1k'spouz IOABEPraTh AEHUCTBUIO

extend, v 1ks'tend paciupsTh(cs)

extensibility, n 1ks tensi'brlitr PaCTIKUMOCTD

external, a 1ks't3:nl BHEIITHUH

extraction, n iks'trek/n U3BAECYEHUE

F

facility, n fo'stlrtr obopynoBaHue; CPeICTBa

fail, v ferl BBIXOAUTH U3 CTPOSI,
OTKa3bIBaTh

failure, n 'ferlo aBapud, IOBPEXKIACHUE,
cboii, oTKa3 (TEXHUKH)

false, a fo:ls AOIKHBIH

familiar, a fo'miljo 3HAKOMBIH

fashion, n '"fae|n obpaz, MaHepa

fast, a fa:st OBICTPBIH
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fatal, a "fertl Hen30e>KHbIH,
HEYCTPaHUMbBIH
fault, n fo:lt omrnbOka; nedexr,
HEUCIIPAaBHOCTD
faultless, a "fo:ltlrs 0€e30IINO00YHBIHM
favour, n 'fervo II0AB3a, IIOMOIIb
in favour of B IIOAB3Y
favourable, a 'fervorobl OAQTOITPUSTHBIN
feature, n "fi:ffo yepTa, 0COOEHHOCTD
feed, n fi:d IHUTaHUe; IIoaada
feedback, n 'fi:dbeek obpaTHas CBA3b
field, n fi:ld 00aacTb, cpepa IesITEABHOCTH
final, a 'fainol KOHEYHbIH
find (found), v faind HaXOUTh
finding, n 'faindiy pe3yAbTaT, BHIBOI;
TIOAYYE€HHbIE TAaHHBIE
finite, a 'fainart OrpaHUYEHHBIN
fit, v f1t COOTBETCTBOBATE;
IIPUTOHSATH, TOATOHATD
flexible, a '"fleksobl THOKUHI
flow, n floo IIOTOK
\4 TeYb
fluctuation, n flaktjo'erfn OTKAOHEHUE, KoAeDaHue
follow, v CAeIOBaTh; CAEIOBAThH 3a
(keM /gem-An0o0)
as follows CAeyIOIIHe
for, cj fo: TakK Kak
prep JAST; B T€YEHUE
force, n fo:s UHTEHCHUBHOCTD, CHAQ
\4 IPUHYKIATh
foreseeable, a fo:'si:bl IpeaCKa3yeMbIH
forward, adv '"fo:wad BIIEPE]]
frame, n freim Kaap, OAOK MaHHBIX
free, a fri: CBOOOIHBIM
frequent, a ‘fri:kwont 4aCTbhIN
friction, n "frik/n TpEeHUe
fulfill, v fol'frl BBITIOAHATD
further, a 'f3:00 JaAbHEeHIITUH
furthermore, adv f3:00'mo: KPOME TOTO
fusion, n 'fju:3n CAUSTHUE
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fusion memory

CHHTETHYECKAad IIaMdATh

fuzzy, a '"fAZ1 HeOoIIpeneAeHHBIN
fuzzy control PEryAupoOBaHUE C

HEeYEeTKUM aATOPUTMOM

G

gather, v 'g®09 cobupaThb

general, a '"dsenorol olOITH

generate, v '"dsenorert IIPOU3BOIUTD

generation, n ~dzena'rerfn IIOKOAECHHE

goal, n goul IIEAD

grade, v grerd pacrioaaraThb I10 CTEIIeHHU
TPYOHOCTH

grow (grew, grown), v | groo pactu

guard, v ga:d OXPAaHSITh

guide, v gard BECTU, PYKOBOIUTH

guided, a 'gardid yIIpaBASIEMbIHT

H

handle, v haendl obpabaTeIBATD

handling, n 'hendliy oOpaboTkKa,
MaHUIIyAUPOBaHUE

hard, a ha:d JKEeCTKHM

hardware, n 'ha:dweo arirapaTHbIE CPeICTBA

harmful, a 'ha:mfol BPeaHBbIN

heavy, a 'hevi TAXKEABIA

help, v help IIOMOTaTh

helpful, a 'helpfoul IIOA€3HBIN

high, a hai BBICOKHUU

history, n 'histori HCTOPUL

hold (held), v houvld JepXKaTbh; UMETh BAUSHHE

hostile, a 'hostarl Bpask1eOHBIH

however, cj hav'evo OTHAKO

I

identify, v ar'dentifar yCTaHaBAUBATD

illness, n '1lnoas 0oAE3HDb

illumination, n 1, lu:mi'nerfn OCBEIIEHUE

immune, a 1'mju:n HEBOCHPHUHUMYUBBIN

impedance, n im'pi:dns UMIIEJAHC, IIOAHOE
COITPOTHUBAEHHE

impetus, n 'ImpI1tas HMIIYABC, CTUMYA

implement, v 'ITmplimont BBITIOAHSATDH
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imply, v im'plal rIoapasyMeBaTh, BKAIOYATh
impose, v Im'pouvz HaBsI3aTh, HaAaraTh
imprecise, a impri'saiz HETOYHBIN
improper, a m'propo HEIIPaBUABHBIN,
HEIIOAXO AN
improve, v mm'pru:v YAyYIIaTh(CH)
inaccuracy, n in'&kjorosi HETOYHOCTDb
include, v in'klu:d BKAIOUATh, COMEPKATD
incorporate, v in'ko:porert BKAIOYaTh, BCTPAUBaTh
increase, n 'inkri:s poct
\4 in'kri:s YBEAUYHBATH(CSI)
independent, a indi'pendoant He3aBUCHMbBIH
index 'indeks HHEKC, [IOKa3aTeAb
performance index 9KCIIAyaTallUOHHBIN
I10Ka3aTeAb
indicate, v 'indikert yKa3bIBaTh
inference, n 'inforons BBIBO/JI, 3aKAIOYEHHE
influence, n 'influoans BAUSIHUE
\4 BAUSTDH
inherent, a in'hioront IPUCYLITUH
initiate, v 1'nif1ot Ha4yaThb
input, n "Input BBO/J,
insert, v in'ss:t BCTaBUTH
inspect, v in'spekt OCMOTPETH
installation, n insto'lerfn yCTaHOBKA
intelligence, n in'telidzons yM
artificial intelligence HCKYCCTBEHHBIHN yM,
HUHTEAAEKT
intelligent, a in'telidzont YMHBIA
intend, v in'tend IpeaHa3Ha4YaTh
interaction, n into'rek n B3aUMOIEICTBHE

interchangeably, adv

,into'feindzabl

I1I0049E€PEOHO, ITIOIIEPEMECHHO

interconnection, n

,intoko'nek)n

B3aHMMHasd CB4A3b

interface, n ,inta'fers nHTep@eic; IOBEPXHOCTh
pasgesa
\4 COETUHATDH, CBA3bIBATD
interfere, v inta'f1o BMEIIIUBATBHCS
intermediate, a ,into'mi:diat IIPOMEXKYTOYHBIHN
internal, a in'ts:nl BHYTPEHHUN
interpret, v in't3:prrt OOBSICHATD
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interrelated, a intar1'lertid B3aUMOCBSA3aHHBIN
interrupt, n inta'rapt IIEPEPHIB
\4 IIpepPhIBATH
interruptive, a inta'raptiv IpePbIBAIONIUMICS
intervention, n into'ven/n BMEIIAaTEABCTBO
introduction, n cintro'dak/n BBeleHUE
investigate, v in'vestigernt HCCAE€10BATh
involve, v in'volv BbI3bIBATh, BKAIOYATDH
irreversible, a J1r1'vs:sobl HeoOpaTUMBbIHT
issue, n "tsju: ('tfu:) BOITPOC, IIpodbAeMa;
UCXO/, pe3yAbTaT
item, n 'artom 9AEMEHT (Habopa), KaxKabI}
OTIOEABHBIN IIPEAMET,
IIYHKT (CIIHCKA)
J
join, v dzo1n COE€JUHAITDH
jump, v d&ZAmp OpPBITaTh; NEPEUTU K
justify, v '"dzastifar onpaBaaTh
K
keep, v Ki:p Jep3KaTh, XPaHUTh
kind, n kaind BU, PO
knowledge, n 'nplidg 3HaHUE
L
lack, v lek He XBaTaThb
latter, a "Taeto IIOCAEIHUH
lead, v li:d BECTHU
learn, n I3:n V4UTDb, Y3HABATh
learning process IIpoIecc o0ydeHus
length, n len® JAVHA
level, n ‘levl YPOBEHDb
lighting, n 'lartiy OCBEIIIEHHE
line, n lain AUHUA
off-line OTKAIOYEHHBIH,
aBTOHOMHBIH,
on-line He3aBUCUMBbBIH
OIlEPaTUBHBIN,
paboTarIii B CUCTEME,
HEaBTOHOMHBIN
link, v ligk COeIUHATDH
load, v loud 3arpy=kathb
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locate, v louv'kert pa3MeliaTh; OIPEaEAITh
MECTOHaXOXKIeHUE

location, n lov'kerfn olpeneAcHUE
MECTOHaXOXKAEHUs

long-term, a lpp'ts:m JIOATOCPOYHBIH

loop, n lu:p KOHTY]P, LIUKA

closed loop 3aMKHYTBIHA ITUKA

loss, n Ips norepd

lower, v BEE OITyCKAaTh, IIOHUKATD

M

machining, n mo'[i:niy MalllnHHag obpaboTka

magazine, n

,m&gd'zi:n

MarasuH (B TEXHUKE)

magnitude, n 'maegnitju:d BEAUYHHA
main, a mein TAaBHBIN
mainframe, n 'meinfrerm yHuBepcaapbHass OBM
maintain, v meln'tern HOAAEPKUBATh, COAEPKATh
major, a 'me1dzo rAaBHBIN
make (made), v merk JeAaTh, BBIIIyCKaTh
make clear BBISICHSITH
make up COCTaBAATD
maker, n 'meiko N3TOTOBUTEAD
decision maker OTBETCTBEHHBIN 3a
IIPUHATHUE PELIEeHUS, AUIIO,
IIPUHHUMAIOIIEE PeIleHnue
malfunction, n meal'fagk n cboii, HETTpaBUABHOE
cpabaThIBaHUE
management, n 'manidzmont yIIpaBA€HHE
manned, a mand yIIPaBASIEMbBIH YE€AOBEKOM,
00CAYy>KUBaeMbIH
manner, n 'ma&end criocob, obpas meficTBUdA
manual, a 'manjoual Py4HOH
manually, adv 'manjouoll BPY4YHYVIO
manufacture, v manju'fekfs IIPOU3BOANUTD, 00pabaThIBaTH
manufacturing, n menjo'fekforiy | mpou3BoaACTBO
margin, n 'ma:d3in rpaHula
match, v met COIIOCTaBASITD,
COOTBETCTBOBATH
maximize, v 'moksimaiz YBEAUYUTH [10 IIpeaeAa
mean, v mi:n Oo3HaYaTh
meaning, n 'mi:niy 3HA4YEHUE
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means, n, pl mi:nz CPeACTBO, CPeACTBA
by means of IIOCPEACTBOM, C ITIOMOIIBIO
measure, v 'me3o U3MEPITH
measurement, n 'me3zomont H3MEpEeHUe
medium, a 'mi:drom cpemsHu
memory, n 'memari IaMAaTb
random access IaM4Thb C IPOU3BOABHOM
memory (RAM) BBIOOPKOH
read /write memory orepaTHBHAasI IaMsTh
mention, v 'menn YIIOMHHATDh
miss, v mis OTCYTCTBOBATh; OIIyCTHUTD,
IIPOILyCTUTh
missile, n 'misail CHapdm, pakeTra
guided m. yIIpaBAgeMbIN CHApPSI
monitor, v 'monito KOHTPOANPOBATD,
OTCAEXKUBATh
monitoring, n 'monitorin TEKYILIINU KOHTPOABD,
MOHUTOPUHT
motion, n 'moufon JOBUXKEHUE
motor, n 'mouta IBUTaTeEADL
move, vV mu:v JBUTaTh, IEPEMEILIATH
movement, n 'mu:vmont JBUIKEHUE, IIepEMEIIeHUE
multi- 'maltr MHOTO- (B CAOXKHBIX
CAOBax)
multiple, a 'maltipl COCTaBHOMH,
MHOTOYUCAEHHBIMN
N
narrow, a 'n&ro0v Y3KUH
\4 CyzKUBaTh(CH)
NC (Numerical YUCAOBOE yIIPABACHUE
Control)
necessity, n ni'sesiti HeoOXOIUMOCTbD
need, n ni:d IoTpebHOCTH
\4 HY>KIaThCSI
network, n 'netw3s:k CETh
nevertheless, adv ‘nevoda'les TEM HE MeHee
noise, n noiz IITyM
non-linearity, n 'nonlint'&riti HEAUHEWHOCTD
nullify, v 'nalifar aHHYAUPOBAaTh
number, n 'nambo 4HCAO0, ITUdpa
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a number of

P4, HECKOABKO

numerical, a nju:'merrkol YHUCAOBOM
numerous, a 'nju:moros MHOTOYHUCAEHHBIN
(o)
obey, v o'ber HOTYUHSATHCS
object, n 'Dbdzikt IpeaMeT
objective, n ob'dzektiv IIEAD
observation, n pbza'verfn HabAIOJeHHE
obstacle, n 'pDbstokl IIPENSTCTBUE
obtain, v ob'tein TI0AYYaTh, JOOUBATHCS
obvious, a 'pbvios O4YEeBUOHBIH
occur, v 2'k3: BCTpPEYaThbCI
occurrence, n o'kArons cAy4Yal, MECTOHAXOXKIEeHUE
omit, v ou'mit IIPOILyCKaTh, HE CAEAATH
4er0-AHu00
once, adv WANS €CAU, KOTZIa (CAYKUT JAS
YCHUAEHUS CO0I03a) OHAXKIbI
at once cpasy
only, adv 'sunlr TOABKO
the only € TMHCTBEHHBIH
on-site, a on'sart MECTHBIH
operation, n ppoa'rerfn paboTa, oriepalus
order, n 's:do IIOPSA0K; IIpUKa3
in order B IOPSIAKE
in order to 4TOOBI
origin, n 'Drid3in IIPOUCXOKIECHUE
otherwise, adv 'Adovaiz HUHade
output, n 'avtpot BBIXO/l, BBIBO/I
outside, adv ~aut'sard BHE, CHApPYKU
overall, a ouvar'a:l o011t
overcome, v ,ouva'kam IIPEOJOAETDH
own, a aun cOOCTBEHHBIH
P
pack, v pek TIaKOBaTh
package, n 'pekids KOHTEWHEP, MOAYAB, IIaKET
IporpaMm
pallet, n 'palit IIaHEAD
parts p. IIaHEAb UHCTPYMEHTOB
part, n pa:t JIETAAb, 4YaCTh
particle, n 'pa:tikl gacTulia
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particular, a pa'tikjoula OCOOEHHBIH, OTAEABHBIH
pass, v pa:s IIPOXOOUTH, IIEPeaBaTh
n IPOXOXKIAEHUE
path, n pa:f MapuIpyT, OyTh,
TpPaeKTOpPUd
pattern, n 'petn oOpaasell, MOZIEAb
penetrating, a 'penatrertiy IIPOHUKAOIIUHN
percentage, n po'sentids ITPOILIEHT, KOAUYECTBO
perfect, a 'p3:fikt COBEPIIEHHBIN
perform, v pa'fo:m BBITIOAHSTD
performance, n pa'fo:mons S5KCIIAyaTallFIOHHbIE
IIOKa3aTeAH,
ITPOU3BOJUTEABHOCTD
permanently, adv 'p3:monontll IIOCTOSTHHO
permit, v pa'mit II03BOASITH
pick, v pik 6paTh, moabupaTh
place, v plets IIOMEIIATH
n MECTO
placement, n 'plersmont pacrioAokeHue
point, n point TOYKAa
point of view TO4YKa 3peHUd
portable, a 'po:tobl e PEHOCHBIN
position, n po'zifn IO3UITHSI
\4 CTaBUTh, IOMENIATh
positioning, n pa'zifoniy OIIPEEACHUE ITO3UIINU
power, n 'pauvo MOIIHOCTD; QHEPTuUs
precision, n pri'sizn TOYHOCTHb
predict, v pri'drkt IpeacKas3bIiBaTh
prescribe, v pris'kraib HPEANNCHIBATD
present, v pri'zent IPENCTABAATD
pressure, n 'prefo JaBA€HUE
presume, v pri'zju:m IpearnosaraThb
prevent, v pri'vent IIpeaOTBPaIlaTh
previous, a 'pri:vjas Ipeabl Ay NN
principal, a 'prinsipl TAQBHBIR
prior to, prep 'praiato 10
priority, n prai'nroti IIPUOPUTET, OUYEPESHOCTD
probability, n proba'bilrtr BEPOSTHOCTD
procedure, n pro'si:dzo mpoLeaypa
recovery procedure mpoleaypa
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BOCCTAHOBACHHA

process, n 'prouvses IIPOIIECC
\ prao'ses obpabaTeIBATD

processing, n pra'sesiy obpaboTKa

produce, v pra'dju:s IIPOU3BOAUTDH

production, n pro'dak/n IIPOU3BOACTBO

PROM IIPOrPaMMHOE ITIOCTOSIHHO

(programmable read- 3aIllOMHUHAaIoIIee

only memory) ycrpotictso (I13Y)

prompt, v promt TOPOIINUTH, TOOYKIATH

propagation, n ,propa'geifn pPacIpoCTpaHeHUue

properly, adv 'propalr JOASKHBIM 00pa3oM

property, n 'propotr CBOMCTBO

Propose, v pro'poouz npeasaraThb

protection, n pra'tekn 3almTa

protocol, n 'proovtokol IIPOTOKOA (popmaTt
coob11eHUH)

prove, v pru:v 0Ka3aThb

provide, v pro'vaid o0ecrieyuTh

provided, cj pro'vaidid €CAU, IPU YCAOBUH YTO

purpose, n 'p3:pas IIEAD

Q

quality, n 'kwolrtr Ka4eCcTBO

quantity, n 'kwontrtr KOAUYECTBO

R

range, n reindg IHaria3oH

\4 pacroaaraTbCs

rapidly, adv 'reprdlr OpICTPO

rare, a red pPeaKUH

rate, n rert CKOPOCTH

raw, a ro: ChIpOM

raw material CBIpBE

ray, n rel AYY

reach, v ri:f JIOCTUTaTh

reading, n 'ri:diy rokazaHue (mpudopa)

take readings CHHMAaTh IOKAa3aHUS

reagent, n ri'erdzont peareHT

reality, n ri'@litr JEeUCTBUTEABPHOCTD

reason, n 'ri:zon IpUYNHA, OCHOBaHUE

reasonable, a 'ri:zonabl pPa3yMHBIH, 000CHOBaHHbBIN
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receive, v ri'si:v IIOAYYaThb

recently, adv 'ri:sntlr HEeIAaBHO

recognition, n ,rekog'nifn y3HaBaHUe, IPU3HAHUE
recognize, v 'rekognaiz IpUu3HaBaTh

record, n 'reko:d 3aIlliCh; PEKOPL,

\% ri'ko:d 3aMrChIBATh
recoverable, a ri'kavorobl yCTPaHUMBIH
recovery, n ri'kavorr BOCCTaAHOBAEHUE,

HCIIpaBA€HUE

€ITOr recovery yCTpaHeHUe ONINOKHU
recur, v ri'ks: [HOBTOPSTHCS
reduce, v ri'dju:s CHUIKAaTh, IpEBpPaIlaTh
refer (to), v r1'f3: ccblaaThcd (Ha)
reference, n '‘refrons CCBhbIAKA
refine, v ri'farn COBEPIIIEHCTBOBATD
reflect, v ri'flekt OTpakaThb
regime, n rer'zi:m PEXRUM

regime on-line IIOCTOSIHHBIN PEXKUM
reject, v ri'dzekt oTBEpPraThb
rejects, n, pl 'ri:dzekts OTXOJIbI
rejection, n ri'dsekn OTKAOHEHUE
relate, v ri'lert CBSI3bIBATh, UMETh

OTHOIIIEHUE K

related, a ri'lertrd CBSI3aHHBIH
relation, n ri'lerfn CBSI3b
relative, a 'reloativ OTHOCUTEABLHBIM
relevant, a 'relivont YMECTHBIN, Hy>KHBIN
reliability, n r1 lara'brlitr HaOe>KHOCTDb
reliable, a ri'laiobl Ha/le>KHbBIH
relieve, v ri'li:v obAeryatnh, 0CBOOOKIATh
rely (on), v ri'lar onupaTrscd (Ha)
remain, v ri'mein oCTaBaThCs
removal, n ri'mu:val yAaAeHHe
remove, v riI'mu:v VIAASITH
repair, v ri'peo PEMOHTHUPOBATH
repeat, v ri'pi:t IIOBTOPATH
replace, v ri'plers 3aMEHUTh
report, v ri'po:t coob1IaTh
represent, v _repri'zent IPEeNCTaBASITD
reproduce, v ri:pro'dju:s BOCIIPOU3BOIUTD
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request, n ri'kwest TpeboBaHUe
require, v ri'kwaro TpeboBaTh
requirement, n ri'kwaromont TpeboBaHUe
rescheduling, n r1'fedjouliy IIepernAaHupPoOBKA

reset, n ri'set cbpoc, BO3BpaT B UCXOHOE
IIOAOZKEHUE, Ilepe3arpy3Kka
CHUCTEMBI
\% BO3BpalllaTh B UCXOTHOE
ITIOAOJKEHUE
reside, v ri'zaid HAXOOUTHCH
resistance, n ri'zistans COIIPOTUBAECHHE
resolver, n ri'zolvo pelaroliee yCTPOUCTBO
respective, a ris'pektiv COOTBETCTBYIOLTUN
respond, v ris'pond oTBe4YaTh
response, n ris'pons OTBET
rest, n rest OCTaABbHOE, OCTaBIlIadCd
JacTh
restrict, v ris'trikt OrpaHUYUBATDH
result, n ri'zalt pe3yAbTaT
\% IIPOUCXOANUTH
result from IIPOUCTEKATH U3
result in HMETDh PE3YABTATOM
retain, v ri'tein yOEPKUBATh
retract, v ri'trekt 6paTh Hazaf,
revise, v ri'vaiz IIepecMaTpuBarTh,
riepepabaThIBaTh
robust, a ro'bast KPENKUM
rough, a raf rpyObIN, TPUOANU3UTEABHBIH
routine, n ro'ti:n IIporpamMmma
recovery routine IIporpaMma
BOCCTAHOBAEHUH
rule, n ru:l IIPaBUAO
run, v ran paboTaTh; IPUBOAUTH B
[IBUKEHUE
n paboTa; Xon
rural, a 'roaral CEABCKUH
S
safe, a seif HaOe>KHbIN
safeguard, v 'seifga:d OXPaHSTh

safety system

'seiftr 'sistom

cucreMa 6e30IIaCHOCTH
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salvage, n 'selvidy criaceHue
satisfactorily, adv ,setis'fektorilt | ymoBAeTBOPHUTEABHO
save, v se1v 5KOHOMHUTH
scale, n skerl HIKasa
time-based scale ITKaAa BpeMeHU
large scale integrated KpyIHOMAacCIITaOHasg
circuit HHTEeTrpasbHasl CXeMa
schedule, n 'fedju:l rpaduk, IIAaH
scheduling, n '"fedju:lin IIAQHUPOBaHUE
task scheduling cocTaBA€HHE rpaduka
screen, n skri:n 9KpaH
search, v s3:f HCKaTh
n TTOUCK
select, v st'lekt oTbupaTth, BEIOUPATH
self-contained, a selfkoan'ternd 3aMKHYTBIH,
caMoOIOCTaTOYHbBIN
self-learning, n ,self'ls:niy caMooOy4deHue,
CaMOCTOSITEABHOE
y3HaBaHUE
send (sent), v send IIOCBIAQTh
sense, v sens 0OHapPYKUTB,
BOCIIPHUHHUMATD
sensing, n 'sensin CYUTBIBAHUE, BOCIIPUATHE
sensitivity, n ,sensa'tivotl 4yBCTBUTEABHOCTD
sensor, n 'senso CEHCOPHBIN OaTYUK,
CEeHCOop
separate, a 'seprit OTIOEABHBIN
sequence, n 'si:kwons IIOCA€/IOBATEABHOCTD
set, n set Habop, cucrema, P,
cepust
\% yCTaHaBAUBATD,
IIPUCBauBaTh
pre-set YCTaHOBUTH 3apaHee
several, adv 'sevroal HECKOABKO
shaft, n Ja:ft BaA
shape, n Jeip dopma
share, n Jeo JIOAL
\4 JEAUTDH
shortage, n "fo:t1ds HexXBaTKa
show, v ELS II0Ka3bIBaTh
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shutdown, n

'fat,davn

BBIKAIOYEHHE

signature, n

'signifo

cuUrHaTtypa, o0o3HaYeHHe,
XapaKTEePHBIN ITPU3HAK

significant, a sig'nifikont 3HAQYUTEABHBIN
signify, v 'signifar O3Ha4aTh
similar, a 'stimila I[IOOOHBIN
simplify, v 'simplifar yIpoIIATh
simulation, n simju'lerfn MOJEAUPOBaHUE
simultaneous, a ,simal'teinios OJHOBPEMEHHBIN
since, prep sIns C
Cj C TeX IIOp KakK, TaK KakK
single, a 'singl e TUHCTBEHHBIN
skilled, a skild KBaAUUIIUPOBAHHBIN
smart, a sma:t YMHBINU
software, n 'spftweo IIporpaMMHOE
obecrieueHue
solution, n so'lu:fn peleHue
solve, v spl penaTh
sophistication, n so fisti'keifn CAOKHOCTD
source, n $J:S HCTOYHUK
space, n spers IIPOCTPaAHCTBO
spare, a Sped 3alacHOM
specify, v 'spesifal TOYHO ONIPEEAATH
spend (spent, spent), [spend TPaATUTD
\4
spite: spart
in spite of, prep, cj HECMOTPs Ha
stable, a 'steibl YCTOUYUBBIN
stage, n sterds cTaqusl, CTYIIEHD
standard, n 'stendad CTaHOApPT
reference standard TUIIOBOM CTaHOAPT
start, v sta:t Ha4YMHAaTh
state, n stert COCTOSHHE
statement, n 'stertmont YTBEPXKAEHHE; OIIEPATOP
status, n 'stertos IIOAOXKEHHE, COCTOIHUE
steady, a 'stedr yCTOWYUBBIH
steady-state YCTAHOBUBIIHNNUCHA PEXKUM
stochastic, a sta'kaestrk CTOXaCTHUYECKHUMH,
BEPOSATHOCTHBIN
stop, v stop OCTAaHAaBAUBATH
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storage, n 'sto:ridy XpaHeHUe; TaMAaTh

store, v Sto: XpaHUTH

subdivision, n 'sabdr, vizn rIoApa3aeAeHUe

succeed, v sok'si:d CA€I0BaTh 3a, IPEYCIETh
success, n sok'ses ycriex

suffer, v 'safa HCIIBITBIBATD

sufficient, a so'frfont JOCTATOYHBIN

suggest, v so'dzest IIpeaAaraThb

suit, v sju:t IIOAXOUTH, TOMUTHCS
suited, a 'sju:trd IIPUTOAHBIN, ITOAX0AAIITUHN

supervise, v

'sju:povaiz

KOHTPOAUPOBATH, CAETUTH

supervision, n

'sju:po’vizn

yIIpaBA€HHE, KOHTPOAD,
HaOAIOEHUE

automatic aBTOMATHUYECKUN KOHTPOAB
supervision
supplement, n 'saplimont JOIIOAHEHHE, ITPUAOKEHUE
supply, n sa'plar roxada, CHabOXKeHUue
\Y4 IIoJgaBaTh, CHAOXKAaTh
support, n sa'po:t TIOIIE P3KKA
sure, a Joo Hae>KHbIN
make sure yOenuThCs
surface, n 's3:f1s IIOBEPXHOCTDH
switch, n switf BBIKAIOYATEAD
\% BBIKAIOYATD
switch off BBIKAIOYATH
switch on BKAIOYATh
switch over [IEPEKAIOYATD
switching, n 'swiff1ny [IEPEKAIOYEHUE
symptom, n 'stmptom CHUMIITOM, IPU3HAaK cOos
system, n 'sistom cucTeMa, ITUKA

backward chaining
system
closed-loop system
drive system
driving system
forward chaining
system

recovery system

safety system

o6paTHa51 IE€ITHad CHUCTEMAa

3aMKHYTBIN ITUKA
3alyckaroliad CUCTeMa
3aIryckarlasa cucreMa
IpsaMad LerHad CucreMa

BOCCTaHaBAHNBacMad
CHCTEMA
CHUCTEMA 3allInUThI
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T

take, v terk OpaTh
take account of VIUTBIBATH
take action IpeAnpUHUMATD,
coBeplIaTh AEUCTBUE
take advantage HCIIOAB30BaTh
take care 3a00TUTHCH
take into IIPUHATHL BO BHUMaHNE
consideration
take place IIPOUCXOAUTDH
take turn IIPUHATHE 000POT
task, n ta:sk 3aa4a
temporary, a 'tempororl BPEMEHHBINA
term, n t3:m CPOK; TEPMUH
in terms of C TOYKHU 3peHUd
therefore, adv '0cofo: I103TOMY
thoroughly, adv 'Oaroll THIATEABHO
thus, adv OAS TaKUM 00pasoM
time, n tarm BpeMd
delivery time BpeMI OJOCTaBKH
timing, n 'taimiy CHUHXPOHHU3AIIUd
a BPEMEHHOHU
tolerance, n 'tplorons JOIIyCK
tool, n tu:l HUHCTPYMEHT
computer-aided tool aBTOMAaTU3UPOBAHHBIN
HHCTPYMEHT
machine tool CTaHOK
tooling, n "tu:lip MexXaHudeckad obpaboTka
trace, v treis CAEIUTH
track, n trak JOPO3KKA
\4 OTCAEKUBATh
transducer, n trens'dju:so nnpeobpa3oBaTeAb, JATUYUK
transfer, n "trensfs: IIepPEHOC
\4 trens'fs: II€PEHOCUTD, IIEpPEMENIATH
transition, n tren'zifn IIEPEXOL,
transmit, v trenz'mit epenaBaTh
transmitter, n trenz'mito IIEPESATINK
treat, v tri:t oOpabaTbIBaTBh,
paccMaTpUBaTh
trend, n trend HallpaBA€HUE, TEHIEHITUS
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trigger, n "trigo TPUITEP
\4 3aIyCKaTh
true, a tru: IIPaBUABHBIN
true to 6AM3KHH K
try, v tral IIBITATHCA
turn, n t3:n o60poT, TOBOPOT
in turn B CBOIO O4Yepenb
turn, v 1) mOBEPHYTH; 2) TOYUTH HA
TOKapHOM CTaHKe
turn off BBIKAIOYHUTDH
turn on BKAIOYUTH
turning, n 't3:n17 TOKapHad obpaboTka
U
ultimate, a "Altimit BBICIITHUH
unavoidable, a ~Ana'vordabl Heu30eKHbIH
uncertainty, n An's3:tntr HEOIIPENEAECHHOCTD
undergo, v ,Anda'gov IIOIBEPTaThCs
uniformity, n Jjuint'fo:mrtr eanHoobOpasme,
OTHOPOJAHOCThH
unit, n 'ju:nit eIUHUIIA, OAOK
unlikely, adv an'larkls HEBEPOATHO
unmanned, a an'mend HeoOCAy>KUBaeMBbIH,
aBTOMATHYECKUM

unsatisfactory, a

an setis'fektor:

HEYAOBACTBOPUTEABHBIN

untended, a an'tendrd aBTOMAaTHU3UPOBAHHBIN

update, n Ap'dert oOHOBAEHUE,
MoaupUuKaIlus

\4 MOJIEPHU3UPOBATH

upgrade, n ap'grerd MoAepHHU3anud (Ipod.
anrpeun), 3aMeHa
anmnapaTHbIX CPEACTB

\% IIepeBOAUTH Ha Ooaee

CAOKHYIO paboTy

upper, a 'ADO BEPXHUM

upset, n Ap'set HapyIIEHHE

urgently, adv '3:dzontll CPOYHO

\'

value, n 'vaelju: 3HaYeHHe;, BEAUYHHA

variable, n 'veoriobl IIEpEMEHHAad BEANYNHA

variety, n vao'rarotl P, MHOXKECTBO,
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pasHoobpasue

vary, v 'Vearl MEHSITHCS
vehicle, n 'vi:ikl TPaHCIIOPTHOE CPEACTBO
velocity, n vi'lpsitr CKOPOCTbH
via, prep 'varo IIOCPEACTBOM, YEPE3
viable, a 'vaiobl JKHU3HECIIOCOOHBIH
vice versa, adv ,vaIsi'vs:so Hao0opoT
view, n vVju: BU/T
\4 paccMaTpHUBaTh

W
warning, n 'wo:iniy OpeaynpexXaeHue
wave, n welv BOAHA

wave length IIAMHA BOAHLI
way, n wel crioco0; IIyTh
wear (wore, worn), v. | Weo HOCHTDH, U3HAIIIUBATD

n M3HOC
welding, n 'weldin cBapka
whenever, cj wen'evo BCAIKHHU pa3 Koraa
whereby, adv weo'bal [IOCPENCTBOM YETO
whole, n houvl IIeEAOE
a LIEABIM, BECH
widespread, a 'wardspred IITUPOKO
pacnpoCcTpaHeHHbIN

workpiece, n 'w3:kpi:s oOpabaTbpIBaeMoe U3IEAUE
world-wide, a ,w3:ld'waid BCEMHUPHO U3BECTHBIN
worn out, a 'wo:n'aot NU3HOIIIEHHBIN
wrong, adv oy HEIIPaBHUABHO
Y
yield, v ji:ld JaBaThb

n

BBIXO/, Bpra6OTKa
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