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BBEJAEHUE

YyebHO-MeTOAMUECKOE ~ MOocoOMe  MpeAHa3HAayeHO sl CTYJIEHTOB,
oOy4Jaronuxcsi 1Mo HampaBiICHUIO MOATOTOBKU «ABTOMATH3ALMS TEXHOJIOTHYECKUX
IIPOLIECCOB M MPOU3BOACTB», M MPEIHA3HAYEHO [JI1 PA3BUTHS HABBIKOB UYTEHUS U
[IepeBo/ia CHEUUAIBbHONM HAyYHO-TEXHUUYECKOW JUTEpaTypbl. TEKCTBHI IOCBSILICHBI
o0IMM  BOMpOCaM  aBTOMATHU3UPOBAHHOTO  YIPABJICHHS  IPOU3BOJICTBEHHBIMHU
IIPOLIECCAMH.

[Tocobue comepxkut 24 ypoka, KOPPEKTUBHBIN (POHETHKO-OPHOIMHUIECCKUI
KYpC U CJIIOBapb TEPMUHOJIOTHYECKOMN JIEKCUKU. KaXKIblii ypOK BKIJIFOYAET JBA TEKCTA:
JUISl YCTHOTO M3YYEHHUs U I MUCbMEHHOTO mnepeBoa. [IpeamiecTByroiire TekcTtaM
YOPKHEHUST TIOMOTAIOT CHSATh (DOHETHUYECKHE, JEKCUYECKHEe M TPaMMaTUYECKHE
TPYAHOCTH M OIPEACIUTh CJIOBAPHBI MHUHUMYM, KOTOPBIM CTYJIEHTHI JOJIKHBI
3ay4uuTh. [locneTekcToBble yrpaxxHEHUs NpeJHA3HAYEHBI ISl aKTUBU3ALUH JIEKCUKO-
rpaMMaTUYECKUX 3HAHUM CTYJEHTOB IO JIAaHHOW TE€ME U TMOBTOPEHUS CJIOBAPHOTO
MUHHAMyMa ypoka. TekcTbl JJs NMHUCbMEHHOTO TNEpeBOJa CIyKaT YriayOJeHUo
HABBIKOB M3YYaIOILEro YTEHUS M0 CHEeIUAIbHOCTH.

CnoBapb, mpwiaraeMbli B KOHIIE MOCOOHUS, BKJIIOYAET HEOOXOAUMBIC IS
IIEPEBOJIA CI0BA B UX KOHTEKCTYaJIbHOM 3HAYECHUHU.

B kaudectBe Marepuania mjis YCBOEHUSI COOTBETCTBYIOLIMX TIPaMMATHYECKUX
IpaBuJ PEKOMEHAyeTCs YydyeOHO-MeToauueckoe mocooue: BacumbeBa, M. A.
AHrnuickuii s3bIK. ['pamMMaThka i TEXHUYECKUX clienuanbHocTed, M. A.
BacunbeBa, B. B. Kupumnosa. — Cankr-IlerepOypr: BLIITO CITOI VIIT/, 2022.



YPOK 1

1. BcnmoMHHUTEe OCHOBHBIE TIPAaBWJA YTEHHUS COIVIACHBIX OYKB B
anrmiickom si3bike (cMm. Ilpuio:kenme). IlpoumraiiTe cieaywomme cJjioBa M
00BSICHUTE X YTEHHE.

Supervision, manufacturing, stochastic, machine, require, ensure, beginning,
increase, essential

2. Beimumure U3 ¢J0Baps TPAHCKPHUIIIUIO M NEPEeBOJA CJIeAYIOIIHMX CJIOB.
3anoMHHTE UX NMPOU3HOIMICHUEC U 3HAYCHUS.

Supervise (v), supervision (n), recognize (v), involve (v), relieve (v), drive (v),
obtain (Vv), require (v), reduce (v), increase (v), grow (v), monitor (v), on-line (a)

3. IlpaBWIbHO NPOYUTANTE HHTEPHANMOHAJbHBbIE CJI0BA U JalTe HX
pycckmii 3xkBuBajieHT. I[locmMoTpuTe B CiI0Bape, BBINUIINTE C MEPEBOAOM H
BbIyYHTe MOAYEPKHYTHIE CJIOBA.

Product [‘prodakt], production [pro’dakfn], automation [,0:to’meifn],
manufacture [,manju’faekts], parameter [pa’remito]

4. OT IaHHBIX IJ1aroJioB ¢ moMomb cyddukcos -tion (-ation, -ion, -sion)
o0pa3yiiTe CylleCTBUTEJIbHbIe CO 3HAYEHHMEM HA3BAHUA [ECTBUA WJHM €ro
pesyabrara. [lepeBeaure ux.

Supervise, operate, optimize, apply, specify, produce, inform, concentrate,
associate, decide

5. IlepeBeaure cjeaywinue CylleCTBUTE/NbHbIE, O00pPa30BaHHbIE C
nomoumbo cypdpukca -ing U O3HAYAKONIME HA3BAHME [IeHCTBUS WJIHM €ro
pe3yJabTar.

Manufacturing, monitoring, beginning, meaning, increasing, checking,
machining, functioning

6. [IpouuTaiiTe U MepeBeAUTE CIIOBOCOYETAHUA.

Production system, production process, control system, end product, machine
tool, research work, error signal, rule base, reagent flow requirement, on-line human
activity

7. IlepeBeaure cieayrouue NpeaioKeHus, YYUTHIBAsA Pa3Hble 3HAYCHUSA
cJIoBa “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 (ue:xenarenshsiit) effects,
complete automatic monitoring is possible in exceptional (uckirounTeIpHBIN) CaSES.
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4) Since the beginning of the 1940s, the computing technique has started to
develop successfully.

8. IlpounraiiTe U nmepeBeanTe MPEIT0KEHHUS, YYUTHIBAsA Pa3Hble 3HAYECHUSA
cjioBa “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
(mmmyibe) for the research work, but not the only one.

4) Only a fully automated supervisory system enables (mo3Boists) the
manufacturing equipment to operate without human help.

9. IlepeBeanTe MpenIoKeHHs, OOpalasi BHUMaHue HA (YHKIMHU IJIaroja
“to have”.

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. IlepeBeaure mpeNTOKEHUS, YYMTHIBAA OCOOCHHOCTH IepeBoJa
NPUYACTHH.

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. IlpounTaiiTe U mepeBeIUTE 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 process and its end
product. The operators have always to supervise such things as the state of machine
tools, the performance of manufacturing processes etc. Their aim is to ensure that the
end products were obtained as quickly and cheaply as possible.

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

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

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

12. OTBeThTE HA BONPOCHI.

1) What is the aim of the supervision of manufacturing production?

2) What parameters have to be supervised during the manufacturing process?

3) Is it possible to monitor all the parameters of the manufacturing cycle by
means of an automatic control system?

4) What kind of automatic control would ensure the operation of the equipment
without on-line human activity?

13. 3anmoTHUTE MPONMYCKH HYKHBIM 110 CMBICJIY mpeasiorom: in, into — B; by
+ cym. — TBOpUTEJbHBIA magex (kKem? 4vem?), ¢ moMmombl; of + cym. —
poauTeNbHBIN majgex (Koro? 4vero?); to + cym. — garejabHbIH magex (komy?
yemy?), k; through — gyepe3; from — or.

1) Adaptability can be built ...... the system ...... the adaptive functions ......
the control system.
2) ...... the case of disturbances leading ...... break-down (aBapwust) the main

supervisory function is to prevent failure (moBpexaenue).

7



3) Break-downs are caused ...... 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. 3amogHnTe NMPONMYCKU HYKHOI riaroabHoii ¢opmoii (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.

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. IlepeBeanTe TEKCT MUCHbMEHHO CO CJI0BapeM.

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. BcnoMHUTE OCHOBHBIEC NMPABUJIA YTEHHS IIACHBIX OYKB B AHIJIMHCKOM
si3bike. (cM. Ilpuio:kenune). IlpouuTaiiTe ciexyoimme cJI0Ba M O0bACHUTE MX
YTCHHUC.

Related, produce, production, requirement, optimization, disturbance

2. Bpinmummre H3 CJI0OBaps CJACAYOLIHE CJI0Ba € TPaHCKpUNUMed H
HEepEeBOAOM. 3anmoMHHTE UX NMPOU3HOIMICHUEC U 3HAYCHUC.

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. IlpaBWJIbHO NPOYUTAHTE HHTEPHANUOHAJIbHbIE CJI0BA W JalTe HX
pycckuii 3xkBuBasieHT. IlocMoTpuTe B cijioBape, BbINMIIUTE € INEPEBOAOM H
BbIyYHTe MOAYEPKHYTHIE CJIOBA.

Result [rr’zalt], associate [o’Soufiot], accuracy [‘ekjurasi], diameter
[dar’emits], calculate [*keelkjulert], efficiency [r’fifanst], uniformity [,ju:nr’fo:miti]

4. OT JOa”HHBIX IJaroJoB ¢ mnomoumbi cypduxca -ment oOpasyiite
CyleCTBUTEIbHbIE CO 3HAYEHHEM HA3BAHMS [€iiCTBHA WJIM €ro pe3yJbTara.
IlepeBenure ux.

Require, measure, equip, develop, improve

5. [IlepeBeaure ciaeaylue CylecTBUTelbHbIE, O00Opa3oBaHHbIE C
nomombio cypdurca -ance (-ence) u o3HaAYAOIIHEe HA3BAHUE AeliCTBUA WM €ro
pe3yJbTara.

Disturbance, tolerance, conformance, performance, resistance

6. [IpounTaiiTe U MepeBeAUTE CIIOBOCOYETAHUA.

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. l'[epeBezmTe NPEAJOKCHUA, YUUTHIBAsA 3HAYCHHEC CJIO0KHBIX Hapetmﬁ
(both... and... — u... u...; either... or... — win... wi...; as well as — Tak ke,
Kak; as long as — moka; as soon as — Kak TOJIbKO).

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.



6) 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 mnpensio:keHHusi, o0paliasi BHUMMaHUHE HA CPABHUTEJIbHYIO
KOHCTPYKIUIO “the... the...” — «ueM... 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. IlepeBeauTe nMpeJiOKeHUs, yYUTHIBAsI pa3Hble (PYHKIIUM [JIAroJia

“to be”.

1) Diagnosis knowledge is a part of the automatic system.

2) During the production phase, permanent automatic monitoring and diagnosis
are required.

3) The aim of automatic supervision is to ensure that the end product was
obtained as quickly as possible.

4) During the phases of the operation, the diagnosis routines are not to be
component of the system.

5) There are many kinds of disturbances.

10. IlepeBeaure TmpeNTOKEHUS], YUYUTHIBAA OCOOEHHOCTH IepeBoJa
NPUYACTHH.

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 (mmosHoe conpoTHBICHNKE).

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.

6) An expert system, when asked, must have a short response time.

11. IlepeBeaurTe mNpeasiO:KeHHUsI, YYUTHIBAsi OCOOEHHOCTH TMepeBOaa
HE3aBUCHUMOI0 MPUYACTHOIO 000poTa.

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.
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12. lIpouuTaiiTe U NepeBeUTE TEKCT.
Quiality 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 g. 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 g may have one of two values: g=1
(“good”) when the diameter is inside the permitted range; q=0 (“bad”) 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. OTBeTBhTE HA BONPOCHI.

1) What is the level of supervision related to?

2) How is expressed the level of quality in industry?

3) What is the quality of product reduced to?

4) What is the modern trend in the assessment of quality index?
5) How many quality levels do you distinguish?

14. 3anoHUTE MPONMYCKH HYKHBIM IO CMBICJIY mpeaaorom: for — s, k;
to — k; after — mocJie; from — oT.

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.

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.

11



15. 3amoaHnTe MPOMYCKH HY:KHOIl riarousHoii ¢opmoii (is applied; is
designated; means; is considered).

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

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 MUCHMEHHO CO CJIOBapeM.
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.

12



YPOK 3

1. BcnomMHuTEe OCHOBHBIC TPABHJIA YTEHUS COYETAHUN TJIACHBIX
(cm. [Ipuno:kenne). [IpounraiiTe ciaexyronue cJI0Ba H 00bCHUTE UX YTEHHE.
Feature, obtain, measure, tool

2. Beimmumure U3 ¢J0Bapsi TPAHCKPHUIIIUIO M MepPeBOJ CJIeAYIOIIMX CJIOB.
3anoMHHTE UX INPOU3HOIICHUEC H 3HAYCHUA.

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. IlpaBWIbHO NPOYUTANTE HHTEPHALMOHAJBbHbIC CJOBA W JaiiTe HX
pycckuii 3xkBuBasieHT. IlocMoTpHTE B c/ioBape, BBLIMHMIIKATE C MEPEBOAOM H
BbIyUHTe MOAYEPKHYTHIE CJIOBA.

Adaptation [,edep’terfn], design [dr’zain], demonstrate [‘demoanstreit],
functioning [ ‘fapkfanin], diversified [dar’v3:sifaid], deformation [ “di:fo:’me1fn]

4. IlpounraiiTe u nepeBeaUTE CJAEAYIONIHE MAPHI CJIOB.
feature — future; for — from; with — which;
since — science; change — charge; some — same

5. OT JaHHBIX TPWIATATEJbHBIX ¢ NOMOIIbIO cydpdukca -ity (-ty)
o0pa3yiiTe cyliecTBUTeIbHbIE CO 3HAUEHHEM Ha3BaHus kKadectBa. IlepeBemaure
HX.

Adaptable, sensitive (ayBctBuTenbHbIi), UNiform, electric, similar (mogo6HbI#),
dense, rapid (6sicTpsrit), productive, possible, functional

6. IlepeBeaure cieaywinue CJI0Ba, YYUTHIBAs OTPHIATEIbHOE 3HAYECHHE
npedukcoB un-, im-, in-, de-, dis-.

Unplanned, improper (proper — mnpuroasnsiii), deformation, inefficient,
unacceptable (acceptable — mpuemitemsiii), unrealistic, dissimilar

7. IlepeBeauTe ciaeayouue NpuiararejbHbie, 00pamas BHUMAHUE HA MX
cyduxcei: -al, -ry, -ive, -ic, -ous, -ent, -ar.

Natural, different, supervisory, adaptive, unusual, serious, characteristic,
environmental, particular, diagnostic

8. [IpouuTaiiTe U MepeBeANTE CJI0BOCOYETAHUSA.

Energy input, information input, control system, execution time, tolerance
margin, automatic error recovery, error type system, positioning device, time critical
situation, sensing technique

13



9. [lepeBenuTe Mpeai0KeHHsA, YIUTHIBasi 3HAYeHHUsI ¢JIoBa “‘mean/means”.

1) Automatic monitoring can check (mposepsTh) the functionality of a module
by means of specified tests.

2) The module to be checked is connected (coemunsth) 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 (onpenenenue) of an illness.

4) Rescheduling (meperianupoBka) cannot be considered as a means of error
recovery (UCIpaBIICHUE).

5) Symptom in automatic manufacturing means a characteristic change of the
manufacturing process.

10. IepeBenuTe NMpenI0KeHHs, YYUTHIBAsI 3HAYEHHUsI ¢JIoBa “result”.

1) Friction (tpenue) results in a loss of velocity when water flows through
pipes.

2) Not all water that falls as rain or that results from the melting (TasTh) 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.

11. IlepeBeauTe Mpea10KeHUs, YYUTHIBAsSI 3HAYCHUSI MECTOUMEHUS “it”.

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. IlepeBeaure TNpPeNTOKEHUS, YYMTHIBAA OCOOCHHOCTH IepeBoJa
HE3aBHCHUMOI0 MPUYACTHOT0 000poTAa.

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.
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6) The expert system conducts the diagnosis experiments in steps, each step
refining the diagnosis information obtained in the previous step.

13. IlepeBeaurTe MNpeasiOKeHUsI, YYUTHIBAsA OCOOCHHOCTH TIEpPeBOAa
repynaus.

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. IlpounTaiiTe U NMepeBeAUTE 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 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



15. OTBeTbTE 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. 3anosHMTE NPOIYCKU HYKHOM r1aroabHou ¢popmoii (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. IlepeBeauTe TEKCT MUCHMEHHO CO CJIOBapeM.

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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YPOK 4

1. BcroMHUTE OCHOBHBIE NPaBWIA YJAapeHHs] B AHIVIMICKOM SfI3bIKE
(cm. IMpuno:kenune). [IpounraiiTe ciaexayromue cjioBa H 00bSICHHTE ylapeHHE B
HHUX.

To permit, disturbances, supervise, supervising, manufacturing, control,
controller, the 'reject, to re'ject

2. BpinumuTe U3 CJI0Bapsi TPAHCKPHUIIIHMIO U MEPeBO/ CJeIYIOUIUX CJI0B.
3anmoMHHTE HX NMPOU3HOIICHUEC U 3BHAYCHHUS.

Include (v), lead (v), consequence (n), prevent (v), break-down (n), failure (n),
loss (n), recovery (n), belong (v), perform (v), performance (n)

3. IlpaBWJIbHO NPOYUTANTE HHTEPHANUOHAJbHbIE CJI0BA U JalTe HX
pycckuii 3xkBuBajieHT. IlocMoTpuTe B ciioBape, BbIIHMIIUTE € NEPEBOAOM H
BblyUHTe MOAYEPKHYTHIE CJIOBA.

Classify [‘kleesifar], exploit [1ks’ploit], procedure [pro’si:dza], human
[‘hju:man], criteria [krar’troria], inefficient [,inr’fifont], integrate [‘intigrert]

4. HepeBezmTe cgieayromuye npuiararte/ibHbl€, YYHMTBLIBAsA 3HAYCHHUC
cypduxcos -ful (Haauuue), -less (0TCyTCTBHE, HEAOCTATOYHOCTD).

Helpful, useful, useless, powerful, powerless, colourless, successful, harmful,
faultless

5. IlepeBeaure npuJararejibHble, YYUThIBasA 3HaUeHHe CyPPUKCOB

-able, -ible, -uble (cmocooHbIii, MOABEPKEHHbI, MOTAIOIIHIICS).

Valuable, understandable, unbelievable, reliable, unacceptable, adaptable,
controllable, unavoidable, unsuitable, practicable, dependable

6. IIpouuTaiite psigbl OJHOKOPeHHBbIX cjo0B. IlepeBeaure MX, MCXO0AsA W3
3HAYEHHMH CJI0BO0O0PA30BaTEIbHbIX 3JIEMEHTOB.

Class (n), classify (v), classification (n)

Supervise (Vv), 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)

1. HquHTaﬁTe U nepeBeaAuTe CJI0OBOCOICTAHUSA.

Recovery procedure, monitoring component, machine system, current supply,
failure rates, surface roughness measurement, signature analysis, positioning
accuracy, error recovery routine, industrial assembly environment
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8. IlepeBeauTe npeaIo:KeHUs, YYUTHIBAsS pa3Hble 3HAYEHHS CJI0Ba “case”.

1) In many cases a symptom is signaling that “something is wrong”, because
conditions are different from normal.

2) The monitoring system measures the chosen features of the machining
process and sends the signals in cases of malfunction.

3) In cases of disturbances leading to break-downs the main supervisory
function is to prevent failure.

4) Automatic supervisory systems may differ from the elementary system. In
one extreme case it may be a very simple hardware system. In another extreme case,
it may be pure software.

5) There are many cases for packing the equipment.

9. IlepeBennrTe TNPENTOKECHUS], YYUTHIBAS 3HAYEHUS] MNOTYEPKHYTHIX
cJIOBOCOYeTaHMi. BeImUIIKuTE M 3aIOMHHUTE UX 3HAYECHHUS.

1) An appropriate (coorBeTcTBYyIOmIHMi) command signal is formed according to
the control strategy.

2) The device gathers (coOpats) information in order to ensure the required
value of the quality index.

3) The comparison (cpaBuenue) has different criteria according to the task and
diagnosis strategy.

4) In addition to monitoring, automatic supervision must have the capability to
carry out (BBITIOJIHATH) a control action.

5) It is necessary to relate the faults (ormmOku) 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 NpeaJIOKeHUSA, yYUTHIBAsI pa3Hble 3HAYEHHUSA CJI0BA “one”.

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.
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11. IlepeBeautre mNpeAIOKEHHS, YYMTHIBAsE OCOOEHHOCTH IEepeBOAA
repyHaus.

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 (HepoBHOCTH) 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.

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 (cGopounas
TLJIOIIAJIKA).

12. IlpounTaiiTe U nepeBeIUTE 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
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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. OTBeTBhTE HA BONPOCHI.

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. 3amosiHMTE TPONMYCKH HY}KHOH TrjaroabHoii ¢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.

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

15. IlepeBeauTe TEKCT MUCHMEHHO CO CJIOBapeM.

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.
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YPOK 5

1. Beinumure U3 CJI0BAPs TPAHCKPHUIIIUIO U MEPEBO CJIEAYIOIINX CJIOB.
3anoMHHTeE UX IMPOU3HOIICHUE U SHAYCHUS.

Ensure (v), send (v), carry out (v), establish (v), occur (v), determine (v),
evaluate (v), record (n), (v), choose (v), chosen (a), gather (v), multifunctional (a)

2. IlpaBWIbHO NPOYUTANTE HHTEPHANMOHAJBbHbIC CJI0BA W JaiiTe HX
pycckuii 3xkBuBajieHT. I[locmMoTpuTe B Ci0Bape, BBINUIIWTE C IMEPEBOAOM H
BbIy4HTe NOAYEPKHYTHIE CJIOBA.

Maximize [‘maksimaiz], diagnose (V) [‘daragnauz], diagnosis [,darag’nausis],
diagnostic [,daiag’noustik], symptom [‘stmptom], scheme [ski:m], discrete [dis’kri:t],
reagent [rr’eidsont], confusion [kon’fju:zn], hypersensitive [‘hampa’sensitiv],
ultrasonic [“altra’sonik].

3. C nomompbio cypduxca -er (-or) oT AaHHBIX IJIaroJioB o0pa3syiiTe
CYIIECTBUTEJIbHDBIC CO SBHAYCHUEM ACATCIIN. HepeBezmTe HX.
Operate, sense, actuate, control, manipulate, record, transduce

4. C nomomib0 cypdukrca -ly or 1aHHBIX NpWJIaratejJbHbIX o0pa3yiiTe
Hapeuus. [lepeBegure ux.

Simple, experimental, general, common, similar, rapid, relative, quick, cheap,
full, probable, manual

5. IlepeBeaure cia0Ba, oOpa3oBaHHble npedUKCAMH, O3HAYAIIUMH
H30BITOYHOCTD, YPE3MEPHOCTD.

Overload, superheated, hypersensitive, ultrasonic, extraordinary, multilateral,
polynomial

6. IlepeBeaure ciaoBa, oOpa3oBaHHbIe ImpeduKcaMu, O3HAYAIIIUMH
HEJ0CTATOYHOCTb.
Underestimate, subroutine, suboptimal

7. IlpouuraiiTe psigbl 0AHOKOpPeHHBbIX cJi0B. IlepeBenure Mx, Ucxoas u3
3HAYEHUH C.]IOBOOﬁpZBOBaTeJILHI)IX 3JICMECHTOB.

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)
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8. IlpounTaiiTe U NepeBeANTE CJOBOCOYETAHUS.

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. HepeBezmTe NPEAJIOKCHNA, YUYMTbHIBad pasHbIi€¢ 3Ha4YCeHUudA CJI0Ba
“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. IlepeBenurTe mNpenI0KeHUsi, OOpamiass BHMMAaHHME Ha Ppa3jiNYHbIe
(pyHKIUM MHPUHUTHUBA.

1) The driving forces must be applied to the mechanical system to force the
actual (cymecTByromuit) positions to track (uatu mo) 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
(>kuaKocTh) in a pipe has become familiar.
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11. IlpounTaiiTe U mepeBeIUTE TEKCT.
Monitoring, diagnosing, supervising

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

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

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

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

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

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

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

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. 3anosHMTE MPONMYCKH HYKHOI1 Ti1aroJibHoii ¢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.

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. IlepeBeauTe TEKCT MUCHMEHHO CO CJIOBapeM.

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 (tounocts ocymecticHus) of
measurements.
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YPOK 6

1. Bolnumure U3 CJI0BAPs TPAHCKPHUIIIUIO U MEPEBO] CJIeAYIOIIHNX CJIOB.
3anoMHHTeE UX IMPOU3HOIIECHUE U SHAYCHU.

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. IlpaBWIbHO NPOYUTANTE HHTEPHALMOHAJbHBIC CJOBA W JaiiTe HX
pycckuilt 3xkBuBajieHT. IlocmMoTrpuTe B Ci0Bape, BbINUIIMTE C MEPEBOAOM U
BbIYYHUTE NOAYEPKHYTHIE CJI0BA.

Identical [ar'dentikol], type [taip], typical ['tipikol], extreme [1ks'tri:m], sensor

['sensa], programming ['provgremir], process (n) ['provses], process (v) [prouv'ses],
structure['strakyfa], signalize['signolaiz]

3. IlepeBeaure ciaeaywiue rjiaarojbl B MHPUHUTHBE, 00paliasi BHUMaHHe
Ha UX cypdukcol.
To optimize, to facilitate, to qualify, to signalize

4. IlepeBeaurte cieaywinue cjaoBa ¢ npedpuxkcom “pre-’, UMeUIUM
3HAYCHHUE MPEeABAPUTEILHOIO 1eiiCTBUS.
Pre-processed, predetermine, predominate, prehistoric, prescribe, prevent

5. IlepeBeaure cjoBa ¢ mnpepukcoMm “re-”’ (3HaueHHMe TOBTOPHOIO
AerucCTBUS).

Rearrange, rescheduling (schedule — mnan), reinstall (install — ycranoButs),
renew

6. IlepeBenuTe cj0oBa, yYuThHIBasi 3HaueHue npedukca “inter-’": 1) mex-,
MexKAY-, 2) B3aUMO- .
International, interaction, interchangeably, interrelated

7. IlpouuraiiTe psifbl OMHOKOPeHHbIX c¢JOB. IlepeBenure UX, yUuThHIBas
JHAYCHUC CJIOBOOﬁpiBOBaTe.]IbHI)IX 3JICMECHTOB.

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 (Vv), investigator (n), investigation (n)

Signal (n), signalize (v), signalization (n)

Actuate (v), actuator (n)

Extreme (a), extremely (adv)
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8. IIpounTaiiTe U NepeBeANTE CJAOBOCOYETAHNS.

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. IlepeBennTe NpeaJI0KeHNs], YYUTHIBAas pa3Hble 3HAYEHUSI ¢JI0Ba “‘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 (ycioBHsIit) code is set as a result of all logical, comparing,
connecting, testing and editing (penakTupoBaTh) operations.

10. IlepeBeaure mpeNIOKEHUS, YYMTHIBAA OCOOCHHOCTH IepeBoJa
UH(PUHUTHUBHBIX 000POTOB.

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 (nemwxkenue). This trace is called event trace.

6) The experiments proved this system to be very efficient.

11. IlpounTaiiTe U MepeBeAUTE 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.

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
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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. OTBeTbTE 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. 3amMeHnTe MNPOIMYCKHM HYKHOM TIJ1aroJbHoil ¢opmoi (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. IlepeBeanTe TEKCT MUCHbMEHHO CO CJI0BapeM.

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. Boinumure U3 CJI0BAPs TPAHCKPHUIIIUIO U MEPEBO CJIEAYIOIIHUX CJI0B.
3anoMHHTeE UX IMPOU3HOIICHUE U SHAYCHUI.

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. IlpaBWIbHO NPOYUTANTE HHTEPHALMOHAJBbHBIC CJ0OBA W JaiiTe HX
pycckuii 3xkBuBajieHT. IlocmMoTpuTe B CioBape, BBLINHUIIUTE C IMEPEBOAOM H
BbIy4HTe NOAYEPKHYTHIE CJI0OBA.

Correction [ka'rekfn], monitoring ['moniterm], immune [1’mju:n], function
['fankfn], general [‘dzenarol], manufacturing [,manju’fekyarm], configuration
[kan,figjo’rerfn], intelligent [in’telidzont], detect [dr'tekt], technique [tek'ni:k],
dynamic [dar'nemik], static ['stetik]

3. IlpounTaiite psiibl OMHOKOpPEeHHBIX cJIOB. IlepeBennTe WX, Mcxoast U3
JHAYCHUA CJIOBOOﬁpZBOBﬂTC.JIbeIX 3JIEMCHTOB.

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. IlpounTaiiTe U NepeBeaUTE CJAOBOCOYETAHUS.

Production equipment, monitoring purpose, task interruption, difficult
workshop conditions, simple sensor value, process control system, simple sensor
level

5. IlepeBeaure npeaIoKeHUsl, YYUTHIBAs pPa3sHble 3HAYEHUs Iarosaa “to
have”.

1) The automatic supervision in manufacturing process system may have
different structures.

2) The error recovery system always has to consult a database.

3) The process control system has found a successful means of recovering an
error.

4) In most cases special sensors have to be employed.

5) The most common way to use adaptive error recovery is to have smart
Sensors.

6) We have already detected and classified an error. Now we have to start error
recovery.
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6. IlepeBenuTe MpeaIoKeHUs], YYUTHIBAasI pa3Hble 3HAYEeHHS cJjioBa “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.

7. IlepeBeauTe mNpenIOKeHUsi, o0Opamasi BHUMAaHUE HA WH(UHUTHB H
HH(PUHUTHBHBbIE 000POTHI.

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.

6) Several machining processes can only rely on numerical control to generate
a desired workpiece shape.

8. IIpounraiiTe U mepeBeANTE 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.
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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 BONPOCHI.

1) What does monitoring measure?

2) What are the characteristics of a measuring installation?

3) What devices are employed for monitoring purposes?

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

6) What does the choice of sensor depend on?

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

8) What is an integrated sensor?

10. IToa0epuTe nmapsl OJM3KHUX M0 3HAYECHHUIO CJIOB M3 JAHHOIO psaA.
Aim (n), warn (v), main (a), different (a), concern (v), prevent (v), principal
(a), relate (v) to, various (a), purpose (n)

11. 3ameHuTe MPONMYCKU HYKHOM rJjiarojibHou ¢opmoit (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. IlepeBeanTe TEKCT MUCHbMEHHO CO CJI0BAapeEM.

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.
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YPOK 8

1. Beinumure U3 CJI0BAPs TPAHCKPHUIIIUIO U MEPEBO CJIEAYIOIINX CJIOB.
3anoMHHTE UX IMPOU3HOIICHUE U SHAYCHUS.

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. IlpaBWIbHO NPOYUTANTE HHTEPHALMOHAJbHBIC CJOBA W JaiiTe HX
pycckuii 3xkBuBajieHT. [locMoTpuTe B cjoBape, BBINUIINTE ¢ TMEPEBOJAOM H
BbIyUHTe MOTYEPKHYTHIE CJI0BA.

Control [kon'troul], collision [ko'li3n], a posteriori [opas,terr'pri], magazine
[,maego'zi:n], compensate ['knmpensert]

3. IlpounTaiite psiabl OJHOKOpPEeHHBIX cJOB. IlepeBenuTe WX, MCXOoAsl U3
JHAYCHUA c.1103006pa3OBaTe.111>H1)1x 3JICMCHTOB.

Low (a), lower (V)

Influence (v), influence (n)

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

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

Apply (v), application (n)

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

Recover (v), recovery (n)

See (v), foresee (v), foreseeable (a)

4. IlpoyuTaiiTe U epeBeAUTE CJIOBOCOYETAHUS.

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. IlepeBeaure npenioxkeHusi, oOpamasi BHUMAaHUE HA pa3Hble PyHKUMH
CJIOB Ha -ing.

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.
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6. IlepeBenure mnpenyIoKeHUsi, O0palias BHUMAHHE HAa pa3jIMYHbIE
rJ1aroJibHbie (pOpMbI.

1) The disadvantage of this system, as many industrial installations will show,
Is the frequent number of false alarms often forcing the operator to disconnect the
system.

2) Cutting forces for the safety systems are measured with pieso-electric force
transducers placed in a measuring plate.

3) The typical indication of a total breakage is a fast increase of the force from
the steady-state force level followed by a temporary drop to zero force.

4) Productivity increases from 20 % to 75 % have been reported, the highest
values being for machining operations.

5) The methods of programming robots are presented in order of increasing
complexity, the stages reflecting the development of robot system.

7. IlpouunTaiiTe U mepeBeNTE 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 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.
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8. OTBeTbTE HA BONPOCHI.

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. ITop0epuTe mapbl OJAM3KUX 110 3HAYECHHUIO CJI0OB M3 JAHHOIO PsAA.
Involve (v), act (v), manufacturing (n), include (v), changing (n), take an
action, production (n), replacing (n), supervise (v), take care of.

10. 3ameHuTe mpomycku HY:KHbIM riarojiom (to debug, to wear out, to
eliminate, to replace). ITocraBbTe ero B maccuBHOii (hopme.

1) Thistool............ ;itmustbe............ 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. IlepeBeanTe TEKCT MUCHMEHHO CO CJIOBapeM.

When designing an automatic supervision and recovery system, there are two
factors to be considered:

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

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

Obviously, one cannot have full knowledge of all types of errors that will be
encountered: hence the need to make the software as rich as possible, in order to
enable an operator (not a programmer) to add new error which may be foreseeable. It
IS quite important to construct a software system in which robot and machine
programs can be easily optimized, and, ideally, without creating any system
downtime.
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YPOK 9

1. Boinumure U3 CJI0BAPs TPAHCKPHUIIIUIO U MEPEBO CJIEAYIOIIMX CJI0B.
3anoMHHTE UX IMPOU3HOIICHUE U SHAYCHUI.

Flexible (a), assemble (v), accept (v), size (n), sequence (n), solve (v), trust (v),
hardware (n), software (n)

2. IlpaBWIbHO NPOYHUTANTE HHTEPHALMOHAJBbHBIC CJOBA W JaiiTe HX
pycckuii 3xBuBasieHT. [locMoTpuTe B cJioBape, BBINMIIUATE € NMEPEBOAOM H
BBIYYHTE NMOAYEPKHYTHIE CJI0OBA.

Stage [steids], final ['famnl], balance (n, v) ['balons], stable ['steibl], principal
['prinsopal], variant ['veartont], project ['prodzekt], produce [pra'dju:s]

3. IlpounTaiite psiabl OJHOKOpPEeHHBIX cJOB. IlepeBenuTe WX, MCXOoAsl U3
JHAYCHUA c.1103006pa3OBaTe.111>H1)1x 3JICMCHTOB.

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

Accept (Vv), 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. IlpoyuTaiiTe U nepeBeAUTE CJIOBOCOYETAHUS.

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. IlepeBeauTe mpeaJiOKeHHUs, YYUTHIBAsE pasHble (PYHKIUHM rJjarosa “to
be”.

1) The two methods are to be balanced.

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

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

4) This error is corrected by cell calibration.

5) The reliability is usually more important than cost where monitoring is
concerned.
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6. IlepeBenure mnpensio:keHus, oOpamiass BHUMAHHE Ha OCOOEHHOCTH
nepeBoaa NACCUBHBIX KOHCTPYKUMMA.

1) The students are shown a new laboratory.

2) Machine tool operators may be helped by a monitoring system.

3) Normally each 1/0 device is given address when it is installed in the system.

4) Read/write memory is usually referred to as random-access memory for
historical reasons.

5) The storage locations can be immediately addressed by the program counter.

7. IlepeBeaure mNpeasioOKeHHsl, YYUTHIBAsi Pa3Hble CHOCOObLI IMepeBoaa
raaroJgos “should”, “would”.

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. IIpouuraiite U nepeBeauTe 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 (3n.
nporiecc). 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 (equHCTBEHHBII)
“right” way to solve this problem. A combination of both methods based on a well-
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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. OTBeTHTE 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?

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. Ioa0epuTe mapopl NPOTHUBOMOJIOKHBIX M0 3HAYEHUIO CJIOB U3 JIAHHOTO
paaa.

Flexible (a), secondary (a), automatically (adv), main (a), stable (a),
complicated (a), manually (adv), incapable (a), simple (a), capable (a)

11. 3ameHuTe MpomycKH HYKHBIM TJjarojiom (to accept, to assemble, to
solve, to trust), mocraBbTe €ro B macCHBHOI (popMme.

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. IlepeBeanTe TEKCT MUCHbMEHHO CO CJI0BapeM.

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.
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YPOK 10

1. Boinumure M3 CJI0BAPSA TPAHCKPHUIIUIO M MEPEeBO/ CJeAYIINNX CJIOB.
3anoMHHTE UX IMPOU3HOIICHUE U SHAYCHU.

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. IlpaBWIbHO NPOYUTANTE HHTEPHALMOHAJBbHbIC CJ0OBA W JaiiTe HX
pycckuii 3xkBuBajieHT. IlocmMoTpuTe B Ci0Bape, BBINUIINTE C IEPEBOAOM H
Bbly4HTe NOAYEPKHYTHIE CJIOBA.

Category ['keetigori], stochastically [sto'keestikoli], fatal [‘fertl], controller
[kon'troulo], hierarchically ['harora:kikoli], vice versa ['vaisr'vs:se], concentrate
['konsantreit]

3. IlpounTaiite psiabl OJHOKOpPeHHBIX cJIOB. IlepeBennTe WX, MCXOAsl U3
JHAYCHUA CJIOBOOﬁpaCiOBaTe.JIbHI)IX 3JIEMCHTOB.

Relate (v), relation (n), interrelation (n), interrelated (p.p.)

Follow (v), following (pres.p.), as follows

Flexible (a), flexibility (n), inflexible (a), inflexibility (n)

Mean (v), meaning (pres.p.), meaning (n), means (n)

Generate (v), generator (n), generation (n)

Control (v), control (n), controller (n), controllable(a)

4. IlpoyuTaiiTe U nepeBeAUTE CJIOBOCOYETAHUSA.

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. IlepeBenuTe NpeNIOKeHHUsI, YYUTHIBAsl Pa3HbIil mepeBox cJI0B “it”,
“that”.

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.
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6. IlepeBeaute mnpenioKeHusi, oOpamasi BHUMAaHME HA NPHIATOYHbIE
NpeJioKeHHs1, BBOAHUMbIE cor030M “whether” — jm.

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 (Bkitouartp) at this control level the means to check
whether the tasks are being carried out satisfactorily.

7. llepeBeaute mNpeAJiOKeHHs, YYUTHIBAsl Pa3Hble CHOCOObLI INepeBOaa
raaroJos “‘should”, “would”.

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. IIpounraiiTe U mepeBeaUTE TEKCT.
Errors

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

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

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

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

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

The most common classification of errors is as follows: fatal errors and non-
fatal errors. This means that the recovery system must “know” what type of error is
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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 HA BONPOCHIL.

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. Ilog0epure cji0Ba, MPOTUBOIOJIOKHBIE 110 3HAYCHUIO, M3 TAHHOI'0 Psi/ia.
External, inside, static, internal, dynamic, outside, reliable, impossible,
unreliable, possible

11. IlonGepuTe cioBa, OJU3KHE MO 3HAYECHUIO, U3 TAHHOTO PsSiaA.
Generate (v), check (v), produce (v), amount (n), correct (v), vary (v), quantity
(n), change (v)

12. 3ameHuTe MpoMycKH HYKHBIM rJ1aroJiom (to check, to link, to generate,
to detect), mocraBbTe ero B maccuBHoii popme.

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

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

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

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

13. IlepeBeanTe TEKCT MUCHbMEHHO CO CJI0BApeEM.

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.
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YPOK 11

1. Boinumure U3 CJI0BAPs TPAHCKPHUIIIUIO M MEPEeBO/ CJeAYIIINX CJIOB.
3anoMHHTE HX NMPOU3HOIMICHUEC U 3HAYCHUS.

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. IlpaBWJIbHO NPOYUTAHTE HHTEPHANMOHAJbHbLIE CJI0BA U JalTe HX
pycckmii 3xkBuBajieHT. [locmMoTpuTe B CiI0Bape, BBLINIMIIUTE C IEPEBOAOM H
BbIyUHMTE MOAYEPKHYTHIE CJIOBA.

Priority [prar'orati], inform [m'fo:m], inspection [in'spekfon], affect [o'fekt],
operate ['opareit], operator ['oparerts]

3. IIpouuraiite psiabl OAHOKOpPeHHBIX cJOB. IlepeBennre mMx, ucxoas u3
SJHAYCHUA c.1103006pa3OBaTe.111>m,1x 3JIEMCHTOB.

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. IlpounraiiTe u nepeBeAuTE CJI0BOCOYCTAHUS.

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. IlepeBeauTe MpeNIO:KEHNs], YYUTHIBasi 3HaYeHUs1 ¢1oB “With” [wid] n
“which” [wif].

1) The machining centers are equipped with magazines for the automatic
changing of tools.

2) It is not easy to define the parameter which may choose manual or automatic
recovery.

3) The operator must analyse all the factors which can create a given error. He
must also analyse which of the factors are common, which are stochastic and which
occur very rarely.

4) The supervision system corrects the error on-line with either manual or
automatic operations.

5) At the start of the project, one concentrates on the errors which may be
foreseeable.

6) Procedural languages can be used in combination with database system and
some form of interface which is known to the user.
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6. IlepeBeauTe MpeaJIOKEeHUsI, YYUTHIBasi 0COOCHHOCTH NEpPeBOAa CJIOBA
“one”.

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. IlpounTaiTe U MepeBeAUTEe 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.

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
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disturbances are easily incorporated into software control system and other, such as
power fluctuations, are best handled by hardware systems.

8. OTBeTHTE HA BONPOCHI.

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. 3ameHHnTe MPONMYCKH HY:KHBIM Ipeajorom: up to (mo), between, within,
before, in favour of (B moan3y, n3-3a).

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) ... nineteen sixties the computer was considered only as a device for

solving complicated mathematical problems more quickly than humans.

10. 3aMeHnnTEe MPONMYCKU HYKHBIM IJIaroJIOM B COOTBeTCTBYWIIeil ¢opme
(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. IlepeBeanTe TEKCT MUCHLMEHHO CO CJIOBapeM.

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

Usually this is done by checking on whether certain digital inputs and outputs
have been set. The important thing is to decide what you really need to know and
when. A vision system can be a very flexible tool: it can give the robot precise
positional information, it will respond to the process control demands only if the
specific part required is found, it can carry out inspection tasks etc. but it is expensive
and must be applied by experienced people — however it is a powerful tool.
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YPOK 12

1. BelnumuTe U3 CJI0BAPS TPAHCKPHUIIIUIO U MEPeBO] CJeAYIOIIHNX CJIOB.
3anoMHHTE UX IMPOU3HOIICHUE U SHAYCHU.

Cover (v), pick (v), repeat (v), transfer (v), reach (v), due to, maintain (v),
routine (n), cell (n), success (n), motion (n)

2. IlpaBWIbHO NPOYUTANTE HHTEPHALMOHAJBbHbIC CJOBA W JaiiTe HX
pycckuii 3xkBuBajieHT. IlocmMoTpuTe B Cii0Bape, BBINUIINTE C IMEPEBOAOM H
Bbly4HTe NOAYEPKHYTHIE CJI0OBA.

Calibrated [,keel'brertid], calibration [,keelr'brerfn], utilize ['ju:tilaiz], oriented
['o:rientrd],  kinematics [ kin'meetiks], series ['srori:z], instruct [mns'trakt],
phenomenon [fr'nominan], phase [feiz]

3. IlpounTaiite psiabl OJHOKOpPEeHHBIX cJOB. IlepeBennTe WX, MCXOoAsl U3
SJHAYCHUA CJIOBOOﬁpaCiOBaTe.JIbeIX 3JIEMCHTOB.
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 (Vv), cause (n), casual (a)

4. IlpouuTaiiTe U NepeBeAUTE CJIOBOCOYETAHUA.

Programming error, robot movement, accuracy level, error recovery, automatic
calibration routine, robot calibration method, small robot positional error, object
oriented programming environment, tool center point error

5. HepeBe)IuTe NMPEIJI0KEHUS, YIUTHIBasA 3BHAYCHUE NPEAJI0OroB fOl‘, from.

1) The assembly process suffers disturbances not only from internal sources,
but also from external ones.

2) For the better classification of the diagnosis strategies, it is reasonable to
divide the faults into internal and external.

3) These conditions are significantly different from normal.

4) A set of symptoms characteristic for the particular failure is called a
syndrome.

5) For the testing, there is a great number of procedures available.

6. IlepeBenure mnpenioxkeHusi. BuInmummuTe NOAYEPKHYTHbIE Hapeyusi €
nmepeBoaom.

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.
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4) Consequently, a high degree of reliability is very important in the assembly
system.

5) The diagnosis function is separately coded and is therefore portable on to
additional hardware.

7. IlepeBeaure mpeaiOKeHHsl, YYUTHIBasi 0COOCHHOCTH IepeBoJa CJI0BA
“it”.

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
(ycroitumBsrii) production.

3) The cell can also be viewed in terms of items 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 unlikely 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.

6) It is not clear whether the cellular approach reduces the complexity of the
overall system control problem.

8. IIpouuraiiTe U nNepeBeaUTE 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: inaccurate knowledge of
different kinematic parameters. 5) Robot revolvers are uncalibrated — manual
recovery.
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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 HA BONPOCHI.

1) What are the main areas covered by motion control?

2) What is the main robot motion problem?

3) What are possible causes of the difficulties in reaching the necessary position?
4) How can programming error be corrected?

5) How are non-linearities recovered?

6) How can error due to mechanical discrepancies be corrected?

7) What does the recovery of error due to mechanical discrepancies require?

10. ITopOepuTe cji0Ba, OJIU3KHE 110 3HAYCHUIO, U3 IAHHOIO PAAA.
movement, update, routine, constraint, motion, limitation, due to, program,
because of, modernize.

11. 3amennTe nmponmycku Hy:KHbIM riarojiom (to affect, to transfer, to pick
up, to reach, to maintain) B coorBercTByIO1I€eii 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. IlepeBeanTe TEKCT MUCHbMEHHO CO CJI0BapeM.

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.

45



YPOK 13

1. Boinumure M3 CJI0BAPSA TPAHCKPHUIIUIO M MEPEeBO/ CJeAYIINNX CJIOB.
3anoMHHUTE UX IMPOU3HOIICHUE U SHAYCHU.

Range (v), divide (v), try (v), constitute (v), execution (n), current (a),
constraint (n), available (a)

2. [IpaBUILHO NPOYNTAITE CJIETYIOIIHE CJI0BA U BCIOMHUTE UX MepeBol.

Determine [di'ts:min], important [1m'po:tont], require [ri'’kwaia], requirement
[rr'kwaroment], industrial [m'dastrial], industry ['indastri], product ['prodakt],
production [pro'dakfan], result [r1'zalt], the permit ['p3:mit], to permit [pa'mit], apply
[o'plai]

3. IIpounraiite psiabl OJHOKOpPeHHBIX CJIOB. IlepeBenure WX, Mcxoast U3
SHAYCHUA CJIOBOOﬁpaCiOBaTeJIbeIX IJICMCHTOB.

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 (Vv), 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. IIpounTaiiTe U MepeBeAUTE CJI0BOCOYETAHUSA.

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. IlepeBeauTe mpensioKeHHMs, YYUTbIBasi 3HaYeHUs Hapeuus “rather”:
1) noBoJIbHO, 10CTATOYHO; 2) “rather than” — ckopee 4yeM..., 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 signals.

6. IlepeBennTe NMpeaI0KeHUs, YYUTHIBasA 0COOEHHOCTH TMePeBOIa 0eCCOX3HBIX
NMPUAATOYHBIX MPeIJI0KEHHUH.

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

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

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

7. IlpounTaiiTe U MepeBeAUTE 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:

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

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

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

— 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. OTBeTbTE HA BONIPOCHI.

1) What are the sensors used for?

2) What kinds of sensors are there?

3) What are the characteristic features of binary sensors?
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4) What are the characteristic features of simple sensors?

5) What are the possibilities of smart sensors?

6) What must you do before choosing a sensor?

7) What points should be considered?

8) What kind of sensors may be used in several different supervision tasks?
9) What is necessary to do after the analysis of operation?

9. IlonOepuTe c0Ba, OJM3KHE 110 3HAYEHHUIO, U3 JAHHOTO PsiA.
Determine, classify, solid, define, robust, smart, base, range, intelligent,
consider, backbone, take place, analyse, occur

10. Iloxdepure cJiOBa, MPOTHUBOMOJIOKHBbIE MO 3HAYEHHID, U3 JTAHHOIO
psaaa.
Cheap, future, stochastic, expensive, temporary, previous, common, permanent

11. 3amenuTe NPONMYCKM HYKHBIM IJ1aroJiom (to try, to range, to constitute,
to divide) B coorBercTBYIOLICH hopMme.

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. IlepeBeanTe TEKCT MUCHbMEHHO CO CJI0BApeEM.

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.
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YPOK 14

1. Boinumure M3 CJI0BAPSA TPAHCKPHUIIUIO M MEPEeBO/ CJeAYIINNX CJIOB.
3anoMHHUTE UX IMPOU3HOIICHUE U SHAYCHU.

Schedule (n), scheduling (n), add (v), recur (v), signify (v), attempt (v), salvage
(n), become (v), conclusion (n), conventional (a)

2. [IpaBuabHO MPOYHUTAIITE CJIeAYIONIHE CJIOBA M BCHOMHHUTE UX MEPEBOI.

Function ['fapkfan], should [fud], success [sok'ses], to process [pra'ses], the
process ['provses], technique [tek'ni:k], supply [so'plai], machine [ma'[i:n], operate
['oparert], operator ['oparerta], consider [kon'sido]

3. Ilpounraiite psiabl OJHOKOpPeHHLIX cJ0B. IlepeBenure uMx, Ucxoass u3
JHAYCHUSA C.JIOBOOﬁpiBOBﬂTC.JIbeIX 3JIECMCHTOB.

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. IlpoyuTaiiTe U epeBeAUTE CJIOBOCOYETAHUS.

Machine system, control equipment, information processing, constraint values,
diagnose routine, diagnose application, time-length observation, automatic cause
detection, error recovery routine

5. IlepeBenuTe mMpemIo:KeHWsl, YYUTHIBasi 3Ha4YeHHs1 coro3a “‘because” —
noromy uro, “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. IlepeBeauTe NMpenio:KeHHUs, YYMTHIBAs pa3Hble (PYHKUMHU riaroJa ‘‘to
do”.

1) This tactic does not improve the overall performance of the system.

2) How does recovery work?
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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. IlepeBeaure TEKCT, y4UTHIBAs 3HAYEHHE [VIAT0JIbHBIX (DOPM.

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

8. IIpouuraiite U nepeBeauTe 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 BONPOCHIL.

1) When do you start error recovery routine?
2) What is a rescheduling? What are its disadvantages?
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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. IlonGepuTe cji0Ba, OJU3KHE M0 3HAYCHUIO, U3 TAHHOTO PSA.
Signify, repeat, start, mean, common, link, recur, connect, conventional, put
into operation

11. 3anosHHTE MPOMYCKHN HYKHbIMH T1aroJiamu (to become, to reschedule,
to signify, to recur, to attempt, to add) B cooTBeTcTBYIO1IEI hopme.
1) The system's sequence of actions............

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

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

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

5) The unmanned machining............ a machining in an autonomic
manufacture system without an operator.

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

12. Ilondeputre TepmuH (error, disturbance, failure, sensor),
IKBHMBAJICHTHBIH ITAHHOMY OIIpe/ieJICHUIO.

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 1aHHOrO psijia cJ10B Bbl0epHUTE ABE IPYNIbI U3 TPEX CHHOHMMHUYHBIX
¢j10B. YUTO OHM 03HAYAIOT?

Actuator, disturbance, error, sensor, failure, fault, malfunction, break-down,
tolerance

14. IlepeBeauTe TEKCT MUCHMEHHO CO CJIOBapeM.

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.

51



YPOK 15

1. IlIpaBWIBHO NPOYMTANTE M BCIOMHUTE 3HAYEHHUE CJIOB.
To affect, to correspond, to locate, to determine, to become, to behave, to depend

2. Ilpounraiite psaabl OJHOKOpeHHbIX cjoB. IlepeBenure mx, ucxoass u3
SJHAYCHUA C.JIOBOOﬁpiBOBaTeJIbHLIX 3JIEMECHTOB.

Nullify (v), nullification (n), nullity (n)

Apply (v), application (n)

Lead (v), leader (n)

Conclude (v), conclusion (n)

Desire (n), desirable (a), undesirable (a)

Know (v), known (a), unknown (a), knowledge (n)

3. IIpouuTaiiTe U MepeBeaAUTE CIIOBOCOYETAHUSA.

Automatic diagnosis system location, non-automatic cause detection,
computer-aided form, steady-state leading forces, fault diagnosis phase, adaptive
control with constraints system

4. BepImumuTe W3 CJOBapsi 3HaYeHWsi cjoBa “‘due” um mepeBexuTe
NPEAJI0OKCHUA, YYUTHIBASA OTH 3HAYCHUSA.

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. Beinumurte u3 ciaoBaps 3Hadenus riaaroqaa “to follow”. IlepeBenure
HNPEeAJI0KCHUA, YIUTBIBAA 3TH 3HAYCHHUS.

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.
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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 NMpeAI0KeHUsI, YIUTHIBAas Pa3HbIH MmepeBo cjaosBa “it”.

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. IlepeBeaure TEKCT, YYUTHIBAs 3HAYEHHE [VIAr0JILHBIX (pOPM.

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

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

8. IIpouuTaiiTe U MepeBeaUTE 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 an 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
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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. OTBeThTE HA BONPOCHIL.

1) What does the term “diagnosis” mean?

2) Where can disturbances be located?

3) What is the aim of monitoring and diagnosis in manufacturing?

4) What is the difference between the function of the monitoring system and
the diagnosis system?

5) What are automatic diagnosis systems based on?

6) Why are complete automatic monitoring and diagnosis possible only in
exceptional cases?

7) How can manual diagnosis be done?

10. Haiinute B TeKCTEe CHHOHUMBI cJieayrmmx caoB. IlepeBennre ux.
To abolish, to influence, the malfunction, equal, to conclude, many

11. Haiigure B TeKCTe CJOBAa TOIr0 K€ KOPHS, 4YTO M CJeAYIOLIHUe.
IlepeBenure ux.

To locate, the detection, the determination, the dependency, the
correspondence, to behave

12. IlepeBeauTe TEKCT MUCHMEHHO CO CJIOBapeM.

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.
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YPOK 16

1. IIpaBWiIbHO NPOYMTANITE U BCIOMHHUTE 3HAYEHUSA CJIOB.
The fault, the cause, to range, to switch off, to switch over, to result, to avoid,
to damage, to include

2. Ilpouuraiite psigbl OHOKOPEeHHBbIX cJOB. IlepeBenure Mx, UCXOAsA U3
3HAYEHHUH CJIOBOOﬁpiBOBaTeJIbHLIX 3JIEMECHTOB.

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. IIpounTaiiTe U nepeBeaUTE CJIOBOCOYETAHUS.
System condition, disturbance conditions, disturbance effect, monitoring
indication, diagnosis knowledge

4. IlepeBennTe MpeIOKEHUs], YYUThHIBasi 3HAYeHHUsI rJaroja “to provide”
u coro3a “provided”.

1) Provided they use the necessary instruments, the measurement will be
always correct.

2) Automation provided the control of not only individual machines, but also
of whole shops and factories.

3) Provided the motors and their servosystems are functioning properly, then it
is possible to force the robot to make some programmed moves exclusively for
diagnostic use.

4) Diagnosis is based on the diagnostic information provided by the event trace
at the time of abnormal behaviour.

5) The recording of this tool wear is not so complicated or difficult provided
there is sufficient illumination.

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. Beinumure U3 CJ0Baps 3HA4YeHHUsl BblAeJeHHbIX cjaoB. Ilepesenure
NPpEAJI0KCHUS, YYUTHIBAsI 9T 3HAYCHUSA.

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
(yros HakjoHa) is increased.
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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. IlepeBenuTe TMpeNIOKeHHs], YIUTHIBasi pa3Hoe 3HaAYeHHe cjaoB “‘that”,
“those”.

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 cell is that of the island (u3ommpoBaHHBII
yudacTok) 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 (omucats) 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
(TeTepMHHHPOBAHHBIN) Operation.

7. IlpounTaire ¥ nepeBeauTe 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:

— Location of the fault

— Type of the fault

— 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.
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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. OTBeTbTE HA BONPOCHI.

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. Haiigure B TeKCTe CHHOHHUMbI CJCAYIOIIUX CJI0B M BBIPAXKECHUIA.
IlepeBeaure ux.

Automated factory, impossible, the error, the state, to come to, to begin to act,
the power

10. Haiigure B TeKCTEe CJIOBA TOr0 3Ke KOPHS, YTO M CJedyIolIue.
IlepeBenuTe Mx.
The action, the man, the reality, to decide, the inclusion

11. O0pa3yiiTe ¢ NIOMOIIbIK) KOHBEPCUH CYLIECTBUTEIbHbIC OT CJIEXYHOIIUX
raaroJioB. IlepeBeaure ux.
To range, to switch, to cause, to result, to damage, to supply

12. IlepeBeauTe TEKCT MUCHMEHHO CO CJIOBapeM.

The pH (moka3zatenp KOHIIEHTpAIMM BOJOPOIHBIX HOHOB) loop has been
generally recognized as the most difficult loop in process control. Many, if not most,
pH control loops are unsatisfactory, either limit-cycling or slow to response to upsets
or both. Considerable effort has been done designing advanced control systems to
solve these problems. Not enough has been done in designing the neutralization
process to be controllable. If the process is designed to be controllable, the control
system can be more effective and simpler, and, therefore easier to operate and
maintain.
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YPOK 17

1. IlIpaBWIBHO NPOYMTANTE M BCIOMHUTE 3HAYEHHUE CJIOB.
To process, available, to fail, to supply, to check

2. Ilpounraiite psaabl OJHOKOpeHHbIX cjoB. IlepeBenure mx, ucxoass u3
3HAYEHHUH CJIOBOOﬁpZBOBaTeJIbHLIX 3JIEMECHTOB.

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. [IpounTaiiTe U nepeBeaUTE CJIOBOCOYETAHUS.
Drive and measuring system, information processing, monitoring and diagnosis
component, normal system behaviour

4. IlepeBenure, yunThiBas 3HaYeHUe coro3a “whether” — .

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 (30n) 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. IlepeBeauTe MNpeNIOKEHHs], YYUTHIBAsI 3HAYEHHE CJIOB C 3JIEMEHTOM
“-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. IlepeBenure mnpenyIoKeHUsi, O0palias BHUMAHHE HAa pa3jIMYHbIE
rJ1aroJibHbie (pOpMbI.

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 (cormacho, mo) 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. IlpouMTaiTe U NMepeBeAUTE 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.
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8. OTBeTbTE 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?

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. Haiizute B TEKCTe AaHTOHUMBI cJIeAyomux ciaoB. Ilepesenure ux.
Passive, helpful, to succeed, unavailable, internal, to switch on

10. Haiigure B TeKCTe CJOBAa TOIr0 K€ KOPHS, 4YTO M CJeAyIOLIHUe.
IlepeBeanre ux.

The checking, the processing, the availability, the failure, to compare, to
observe, to classify, different, to function

11. IlepeBeauTe TEKCT MUCHMEHHO CO CJIOBapeM.

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.
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YPOK 18

1. IlIpaBWIBHO NPOYMTANTE M BCIOMHUTE 3HAYEHHUE CJIOB.
To need, the signature, to subject to, the constraint, the routine, to extend, to
require, on-line, the component, the development, to load

2. Ilpouuraiite psigbl OJHOKOPeHHBbIX cJ0B. IlepeBeaure Mx, Ucxoast U3
SJHAYCHUA CJIOBOOﬁpZBOBaTeJIbHLIX 3JIEMECHTOB.

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

‘Subject (n), sub'ject (v)

Value (n), valuable (a), evaluation (n)

Extend (v), extensibility (n)

3. IIpouuTaiiTe U NepeBeANTE CJIOBOCOYCTAHUS.
Time-length observation, constraint comparison, test and observation routine,
permanently loaded service routines, programmable logic controller, process course

4. IIpaBWJIBHO POYMTANTE U NepeBeANTe HHTEPHALMOHAJIbHbBIE CJ10BA.
Focus ['foukas], criteria [krar'tioria], defective [dr'fektiv], procedure
[pra'si:dza], permanently ['p3:monantli], via [vaio]

5. IlepeBeauTe npeaioKeHusi, 00pamiasi BHUMAaHUE HA BblJeJIEHHbIE CJI0BA
(Ssome — HeKOTOPBIii, HeCKOJIbKO; the same — TOT ke camblii).

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. Beinmumure u3 CJ10Bapda 3HAYCHHUSA BBLIACJICHHBLIX CJI0B H IICPEBCAUTE
NpEeAJ0KCHUA, YIUTbIBAA 3TH 3HAYCHHUSA.

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.
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7. llepeBeauTte nmpeasio:KeHusl, 00pamiasi BHUMAaHHe HA ACCUBHBIN 3aJI0T.

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. IlepeBeaure mpeno:KeHHsi, oOpamasi BHUMaHHE HAa pa3jiuYHbIe
rjarojbHbie (OpMBbI.

1) The supervision system has the ability of distinguishing between tool
breakage and tool wear.

2) The lack of suitable sensors for tool-wear estimation is still one of the most
serious obstacles to be overcome.

3) Automatic sensing devices with usual displays are often provided in order to
help the operator in monitoring and controlling the complex processes.

4) An instruction in the task level program represents a description of a state
transition, the discrete steps of robot changing from an initial state to the next state.

9. IIpounTaiiTe U MepeBeAUTE 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.
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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 HA BONPOCHIL.

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. Hajiagurte B TeKCTe CHHOHUMBI CJCAYIOIIUX CJIOB U BbIPAKEHUMU.
IlepeBeaure ux.

Autonomous, automatic, to concentrate, to include, by means of, the program,
the part of something

12. Haiigure B TeKCTe CJOBAa TOIr0 K€ KOPHS, 4YTO H CJeAyIOLIHUe.
IlepeBeauTe ux.

Needless, the subject, the extension, the requirement, to develop, the loading,
to constrain

13. IlepeBeauTe TEKCT MUCHMEHHO CO CJIOBapeM.

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.
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YPOK 19

1. IlIpaBWIBHO NPOYMTANTE M BCIOMHUTE 3HAYEHHUE CJIOB.
The supplement, the package, the measure, to initiate, appropriate, the
reference, accessible, to separate, to receive, to recognize, to mention, to derive

2. Ilpouuraiite psinbl OIHOKOPEeHHBbIX cJOB. IlepeBenure Mx, UCXOAA U3
3JHAYCHUA cnosooﬁpamBaTeanux 3JIEMECHTOB.

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

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

‘Access (n), ac'cess (Vv), accessible (a)

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

Receive (v), reception (n)

3. IIpouuTaiiTe U NepeBeAUTE CJIOBOCOYCTAHUS.

Test program, statistical diagnosis procedures, known fault pattern, reference
standards, control functional unit, control internal hardware fault sources, different
function components

4. IlepeBeaure npenIOKeHUsi, 0o0pamiasi BHUMAHHE Ha BbIJIeJICHHbIE
CJ0Ba.

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 (HanexxHnblii) information.

4) Of all the instruments available the Geiger counter (cyeruuk) is the most
suitable for the purpose of counting particles.

5) Before the availability of rural electricity via transmission lines a wind
generator system was a very clean and convenient source of electric power.

6) We are interested to know what fraction of the available energy we get in
the form of useful work. This fraction we call efficiency.

S. BpinuimuTe 3HAYeHHMs BbIICJCHHBIX Hapeuyuil M coro3oB. IlepeBennre
NPEeAJI0KCHUA, YIUTBIBAA 3TH 3HAYCHHUS.

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.
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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. IlepeBeaure mNpeAJIOKeHHsI, oOpalias BHUMaHHME HA pPa3jnYHbIE
rjaroJbHbie ()OpMbI.

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. IlpouMTaiTe U NMepeBeAUTE TEKCT.
Diagnosis process (1)

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

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

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

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

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

So one can say that the method mentioned first does not cover control-internal
hardware fault sources. If the second method is used, faults of the control hardware can
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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 BONPOCHI.

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. HaiiguTe B TeKCTEe CJOBAa TOI0 K€ KOPHHA, YTO H CJeayIolIue.
IlepeBeanre ux.

The supervision, to pack, the measurement, the separation, the derivation,
recognizable, the reception, the accessibility, to realize, the addition, the module

10. IlepeBeauTe TEKCT MUCHMEHHO CO CJIOBapeM.
System engineering and the organization

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

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

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

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

On the other hand, the closed systems consider the system under analysis as
self-contained (camMomOCTaTOYHBII).
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YPOK 20

1. IlIpaBWIBHO NPOYMTANTE M BCIOMHUTE 3HAYEHHUE CJIOB.
Occur (v), distinguish (v), location (n), specify (v), definitely (adv), diversity
(n), search (n), program (n)

2. Ilpouuraiite psinbl OHOKOPeHHBbIX cJoB. IlepeBenure Mx, UCX0as U3
SJHAYCHUA CJIOBOOﬁpiBOBﬂTCJIbHLIX 3JIEMCHTOB.

Available (a), unavailable (a), availability (n)

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

Specify (v), specification (n)

Locate (v), location (n)

3. [IpounTaiiTe U nepeBeaUTE CJIOBOCOYETAHUS.
System software, operation software, pattern behaviour, function oriented
diagnosis technology, typical fault pattern, fault search program, function result

4. HepeBe)IuTe NnMpeaIoKEeHUus, oﬁpamaﬂ BHUMAaHHUEC Ha BbIIACJICHHBIC
cJ0Ba. BeinuiuTe uxX 3HaYEHU .

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 (HeTOYHBII1)
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. IlepeBenurte mnpen1okKeHUsi, OOpaliasi BHUMAHHE Ha BbIJdeJICHHbIE
c¢J0oBa. Boinuniure ux 3HaYeHU.

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. IlepeBegure mnpenyIoKeHUsi, OOpaliasgs BHHUMAHHE HA pa3jIMYHbIE
rjaroJibHbie ()OpMbl.

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. IIpoyuTaiiTe U NepeBeIUTE 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. OTBeTbTE 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?

68



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. Haiigure B TeKCTe JEKCHMYECKHE JOKBHBAJEHTHI CJEAYIOLIUX
BbIPAKECHUH.

To consider the system, defective modules, to discover the fault, to supervise
automatically

10. IlepeBeauTe CJI0BOCOYETAHUS.

be3ommbounpiii, mporpamMma  OOHapy>KEHHMsI  OMIMOKH,  OOHAPYXKHUTh
MECTOTIOJIO)KCHHE  OIIMOKH, OIIMOKKM TPOUCXOJAT, OOHApy>KEeHHas OImoKa,
pasnuyaTh OIMMUOKU, pa3HOOOpa3ue METOI0B

11. IlepeBeanTe TEKCT MUCHbMEHHO CO CJI0BapeEM.
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.
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YPOK 21

1. IlIpaBWIBHO NPOYMTANTE M BCIOMHUTE 3HAYEHHUE CJIOB.
To carry out, the machine tool, to associate, to match, to search, to execute, the
frame network, to find, the approach, to fulfill

2. Ilpouuraiite psinbl OHOKOPeHHBbIX cJOB. IlepeBenure Mx, UCXOAsA U3
SJHAYCHUA CJIOBOOﬁpiBOBaTeJILHLIX 3JIEMECHTOB.

Capable (a), incapable (a), capability (n)

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

Fulfill (v), fulfillment (n)

Describe (v), description (n)

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

3. [IpounTaiiTe U NepeBeANTE CJAOBOCOYETAHUS.
Computer-aided tool, structured knowledge memory, conclusion rule, short
response time, larger knowledge bases, service technician

4. HepeBe):[nTe NMPEAJOKECHUS, Oﬁpamaﬁ BHUMAaHHUEC Ha BbIACJICHHBIC
c¢JI0Ba. Belnuniure ux 3Ha4YeHUA U3 cJioBaps.

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. IlepeBeaure mnpeNIOKeHUsI, O0Opalias BHHMAHHE HAa pa3jIMYHbIE
rjaroJibHbie ()OpMbl.

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 (vHuLIMKUPOBATH) Operator activities.
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3) Problems arise because there is a number of computers in contention (3aech
— tpeOyromue cBs3u) 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 nepeaauy) simultaneously,
there will be a collision. Each will detect the collision, abort (mpepsiBaTh) its
transmission, wait a random (mpousBoibHBIN) period of time, and then try again,
assuming that no other station has started transmitting in the meantime. To
minimize delay, an adaptive randomization (mepememenue) strategy has been
advised.

6. IIpounTaiiTe U NepeBeANTE 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. OTBeTbTE HA BONPOCHI.

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?

6) Are these methods recorded for the whole machine tool?
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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. Ilonmoepure tepmumubl (downtime; expert system; adaptability of
manufacturing system) k cJeayomumM onpeaeTeHusiM.

1) Ability of manufacturing system to eliminate or to diminish the influence of
disturbances by appropriate changes in its operation.

2) Structured knowledge memory with conclusion rules.

3) Time of interruption in machining caused by a failure (break-down).

9. HaiiguTe B TeKCTe CJOBAa TOI0 K€ KOPHHA, YTO H CJeayIoUIue.
IlepeBeanre ux.

The association, the execution, the findings, to approach, the fulfiliment,
extreme, the existence, the representation, to know, to help

10. IlepeBeauTe TEKCT MUCHLMEHHO CO CJIOBapeM.

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.
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YPOK 22

1. IIpaBWiIbHO NPOYMTANITE U BCIOMHHUTE 3HAYEHUSA CJIOB.
To accomplish, to focus, to consider, to consist, to contain, major, inherent, the
schedule

2. Ilpouuraiite psigbl OAHOKOPeHHBbIX cJ0B. IlepeBeaure Mx, Ucxoass U3
3JHAYCHUA CJIOBOOﬁpZBOBaTeJIbHLIX 3JIEMECHTOB.

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. [IpouuTaiiTe U MepeBeaAUTE CIIOBOCOYETAHUSA.

Cellular flexible manufacturing system, factory operation function, information
processing/decision making function, decision propagation, transportation subsystem,
manufacturing planning, cell level scheduling

4. IlepeBeaure npenIoKeHUsi, o0pamiasi BHUMAHHE Ha BbIIeJICHHbIC
Npeaaoru.

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 (ompeaenutsb
xapaktepucTuky) of the system are tool wear, tool failure etc.

4) The reason for behaviour of the tool is that when the tool collapses
(;momatbest), no actual cutting takes place for a short period of time.

5) The tool starts to function after an interval of usually some hundred
milliseconds.

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. IlepeBenurte mnpemI0kKeHUs1, O0paliasi BHUMAHHE HAa BbIJeJICHHbIE
c¢JI0Ba. BoInuniurTe ux 3HaYeHU.

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.
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4) The computer's ability to do simple work by simple means explains its wide
use.

5) For normal tool wear detection, the force F1 is evaluated by means of a
sliding (ckomp3siuii) 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. IlepeBenure mnpenyIoKeHUsi, 00paliass BHUMAHHE HAa Ppa3jIMYHbIE
rjaroJibHbie ()OpMbl.

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 (Bk/ilouenue) or
other similar technigues.

3) Real-time systems must often achieve high computational throughput
(mpomyckHas crmocoOHOCTh) 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. IlpounTaiiTe U MepeBeANTE TEKCT.

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

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

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

In addition to manufacturing equipment, each cell has computing and data
storage units collectively referred to as a logical cell controller. Among others, an
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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 (10 cux mop)
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. OTBeTbTE HA BONPOCHI.

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. Ilondepure Tepmunbl (identification; cell; emergency stop) Kk
CJICAYIOIIUM ONIPEaACICHUAM.

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. Haiigure B TeKcTe CJIOBA TOI0 e KOPHS, 4YTO M CJeAyIOLIue.
IlepeBenure ux.

The accomplishment, considerable, the container, the inherence, the
connection, to depend, the architect

11. IlepeBeanTe TEKCT MUCHbMEHHO CO CJI0BApPEM.

Tool wear in turning (TokapHas o0pabotka) and boring (cBepiieHue) operations
comprises estimations of flank wear (06okoBoit m3Hoc) on the relief side (cropona
copoca). The mechanisms deciding what wear type will occur in a specific operation
depend on the tool and workpiece material combination and the cutting data used. In
addition to these important wear types, plastic deformation of the tool tip and chipping
of the cutting edge play important roles in tool wear.

In an automatic supervision system, tool wear is an important parameter to
monitor. Unfortunately only flank wear can be measured using optical methods and in
image processor system. Other types of wear are more complicated to measure.
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YPOK 23

1. IlIpaBWIBHO NPOYMTANTE M BCIOMHUTE 3HAYEHHUE CJIOB.
Responsible, the trigger, to exist, to send, to deal with, to distribute, to suggest,
to issue, the domain, to approach

2. IlpounTaiite psiabl OMHOKOpPEeHHBIX cJ0OB. llepeBenuTe WX, Mcxoast U3
JHAYCHUA C.JIOBOOﬁpa?,OBaTe.JIbeIX 3JIEMCHTOB.

Responsible (a), responsibility (n)

Propose (v), proposal (n)

Create (Vv), creation (n), creative (a)

Distribute (v), distributed (past p.), distributing (pres. p.), distribution (n)

Make (v), maker (n)

3. Ilpounraiite u nepeBeauTE CJI0BOCOYCTAHUS.

Essential high level global decision, shared (o6mmuit) CAD database logical cell
controller, shop floor operation, entire factory level strategic and tactical planning,
object oriented approach, adaptive resource sharing, fault tolerance

4. IlepeBenure mpensio:KeHHsi, oOpamiasi BHUMaHHMe HAa BblIeJ€HHbIE
NpeaJIory.

1) This force in most materials shows a significant increase with the tool wear.

2) Eor 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 nmpeaioKeHusi, o0paiasi BHUMaHHue HA 3HAaYeHUe 000pOTOB
¢ ruaroJjiom “to take”. BeInummTe 3HaYeHUsI YTHX 000POTOB.

1) An accident took place at the factory.

2) This CPU takes care of the long-term control action.

3) The programmer must take into consideration the geometrical limitations
of the workpiece.

4) The action taken is usually to shut the whole system off.

5) You must take into account all the disadvantages of this phenomenon.

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.
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6. IlepeBepure mnpenyIoKeHUsi, O0paliasgs BHUMAHHE HAa pa3JIMYHbIE
rjaroJbHbie ()OpMbI.

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 (moapa3ymeBats) central control of data of consistency
(mammonasiemocTsh) 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 (Beipa3uts) the
design from a graphical draft into data cards, errors are often made.

7. IlpouuTaiiTe U NepeBeaUTE 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. 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.
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8. OTBeTbTE 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. TIlepeBeauTe mNpeNJoOKeHHs], YYUTHIBAA 3HAYEHHS JATHHCKHX
BbIPAKCHUN:

via — myTem, yepes;

a posteriori — Ha oCHOBaHUH ONBITA, IOTOM;

a priori — zapanee;

vice versa — Hao0opoT.

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. Tlonoepute Tepmunbl (break-down; signal processing; intelligent
monitoring system) K cJjieayomuM onpeaeTeHHsAM.

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. IlepeBeauTe TEKCT MUCHMEHHO CO CJIOBapeM.

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 (cunpHO) reduced. The reason of it is that when the tool collapses no actual
cutting takes place for a short period of time. If the power is not turned off, the
remaining part of the tool will start to cut with very bad performance after an interval of
usually some hundred milliseconds. This conduct is used in some systems as an in-
process indication of a broken tool. Needless to say that the control system has to react
fast enough to prevent further cutting after the force drop. If it does not do so, severe
damages to the tool holder (nepxartens), the workpiece and the machine tool may occur.
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YPOK 24

1. IIpaBWiIbHO NPOYMTANITE U BCIOMHHUTE 3HAYEHUSA CJIOB.
To request, the status, to maintain, to acquire, the cooperation, the allocation, to
report, the implementation, to distribute

2. Ilpouuraiite psigbl OJHOKOPeHHBbIX cJ0B. IlepeBeaure Mx, Ucxoast u3
3JHAYCHUA cnosooﬁpamBaTeanux 3JIEMECHTOB.

Compose (v), decompose (v)

Allocate (v), allocation (n)

Report (v), report (n)

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

Essential (a), essentially (adv.)

3. IIpouuTaiiTe U nNepeBeAUTE CJIOBOCOYCTAHUS.
Factory level planning function, real time control, processing steps, distributed
object oriental programming language, global maximum force limit

4. HepeBeunTe NMpeEaI0KEeHUs, oﬁpamaﬂ BHHUMAaHHUEC HA BbIACJICHHBIC CJI0OBA
H BBIPA’KCHHUS. BuInuinuTe UX 3HAYEHHS.

1) Touch probes (30H151) 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 (menpyaiiiiee
pacmerieane) 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. IlepeBeaure mnpemIOKeHUsI, O0paliass BHHMAHHE HAa pa3jIMYHbIE
rjaroJibHbie ()OpMbI.

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 (BelaBuHYTH) the machining of the most
sophisticated items improving precision and quality of output, but it has demanded that
auxiliary operations be precise and quick too.

3) A digital computer is an electronic assembly consisting of thousands of
electronic components each of which, when connected in combination with one another,
can perform certain basic functions necessary to data processing.
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4) Being able to interface (cBs3ars) the command link to a microprocessor gives
additional power and flexibility to the system.

5) Providing an easy-to-use interactive graphic processor to collect the design data
graphically for the simulation system seems to be a good approach to solve some
problems.

6. [IpounTaiiTe U nMepeBeANTE 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 (3amyckarb) 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 (oTctymienue) from
standard centralized formulation of the factory level planning functions.

Cell level planning. In this group a major task is to maintain status (coctosiHue)
information of the respective cell by acquiring real time information from cell
interface modules (Mogynes Bcex siueek). 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
(mamaratp) 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 (OJIM30K K 3aBEPIICHHUIO).

7. OTBeTbTE 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. Ilonoepute TepMmHbI (UNnManned machining; recovery procedure,;
safety system) k cJjieayommuM onpenaeTeHHsIM.

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. IlepeBeaure cjioBa, 00paliasi BHUMAHUE HA 3HAYEHUE IPUCTABOK.

Misorientation, abnormalities, over-simple, decommission, non-stationary, in-
process, disjoint, retract, misinterpretation, displacement, reset, disconnect,
unstructured

10. IlepeBeauTe TEKCT MUCHLMEHHO CO CJIOBapeM.

Tool chipping (uctupanue) 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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MNPUJIOKEHUE
KoppexkTuBHblii (pOHETHKO-0P(POINMUECKUIT KyPC

1.1. YreHnue coriacHbIx OyKB

1. IIpouuTajiTe cj10Ba, y4UTHIBAsA 0COOEHHOCTH YTeHHs OYKBBI Q.

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

2) g=g] niepen a, 0, U, COTJIaCHBIMH, Ha KOHIIE CJIOBa:
gap, gate, grid, debug, flag, gain, grade, conjugate, negative, regard, magnetic,
regulate, plug, investigator, log

HO: ectb crioBa, e g = [g] u nmepen i, e: begin, give, gear, target

2. Ilpouuraiite cioBa ¢ OykBocoyeranueMm “ng” — [ng]. OdpaTuTe BHUMAHHE,
YTO B KOHIIE CJIOBA B 3TOM OYKBOCOYETAHUHU ("’ He YMTAETCSl.

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

3. IIpounTaiite cji0Ba, y4YUTHIBAsE 0COOEHHOCTH YTeHUs1 OYKBbI “C”.

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

2) c=[k] mepen a, 0, U, COTJIaCHBIMHU:

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

4. IIpouuTaiiTe cjioBa ¢ OyKBocodeTaHueM “‘Ch”, KoTopoe 4WTaeTrcs IO-
pa3Homy.

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

2) ch = [Kk] B crmoBax rped4eckoro mpoMCXOKICHHS:

stochastic, synchronize, technique, technology, character, architecture, archive,
character, chemical, chlorine

3) ch =[] B cimoBax (paHITy3CcKOr0 MPOUCXOXKICHHUS:

machinery, machine language

83



5. [Ipouuraiite cjioBa ¢ OykBocoyeTaHueM Ci + riaacuas = [f].

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

6. [Ipouuraiite cioBa, rae 3Byk [tf] BbIpa:kaeTcs mo-pasHomy.

1) ch = [{]:

change, branch

2) -ture = [tf5]:
manufacture, fixture, feature, picture, natural, temperature, structure, curveture,
armature, lecture

7. IlpounTaiite cji0oBa co 3BYKOM [[], KOTOPBIi BhIPaKAETCH MO-PA3ZHOMY.

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

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

3) ti = [[] B 3aymapHOM cJIOTe Mepe/] TIIacHOM:
initiate, differential, ratio, rational, partial, exponential, potential, sequential,
additional, proportional

4) -tion = [[n], cyddHKC CYIICCTBUTEILHOTO, (YaCTHBIA Clydald IPeIbIayIIero
MpaBuia):

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

5) -sure = [f5] mocye coryIacHOM:
pressure

8. [IpoyuTaiiTe c10Ba €O 3BYKOM [3], KOTOpPBIii BbIpaxkaeTcs MO-pa3HOMY.

1) -sion = [3(o)N] mocie yaapHOii IIIaCHOM:
vision, television, fusion, provision, collision, supervision, conclusion, decision

HO: -sion = [[(2)N] mocie cormacHoi:

conversion, impression, version, extension, dimension, expression, discussion,
expansion, comprehension

2) s =[3] mocie yaapHo#i rimacHoi nepex -ual:

usual, usually, casual
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3) -sure [39] mocie yaapHO# riacHOM:
measure, measurement

4) -dure = [d3]:
procedure

5) g =[3] B cinoBax ¢paHIly3CKOTO MPOUCXOKICHHUS:
regime, camouflage

9. MpounTaiiTe Mapbl CJ0B MO TropuH3oHTaJU. CpaBHHTE NMPOH3HOIIEHHE
3BYKOB [W] 1 [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. IIpoyuraiiTe mapbl ¢J0B MO ropu3oHTaau. CpaBHUTE NMPOU3HOIIEHUE
3BYKOB [0] u [0].

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

17 %2

11. lIpounTaiiTe cji0Ba, B KOTOPBIX OyKBa “‘S”, KaKk MPaBUJIO, YATaeTCH [Z]
MesKAy IVIACHBIMH U [S] MesKay IVIACHBIM M COIJIACHBIM H B HavaJjie CJI10Ba.

result, dosage, to use, resolve, re’sidual, resemble, enterprise, erase, desired,
disk, discharge, supersede, some

HO: ectb cnoBa, rie “s” = [S] 1 MeX 1y TJIaCHBIMHU:

Increase, decrease, the use, useful, disadvantage, close, case, base, basic, resource,
isolate
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1.2. UreHne riacHbIX OYKB

I'macnas | bes OykBbI “I'”’ ocie riiacHoOM C OykBoit “I’’ mocie riacHoi
OyKBa | 3aKPBITBIN CJIOT | OTKPBITBIN CJIOT | 3aKPBITBIN CJIOT | OTKPBITHIN CJIOT
a| man [e&] name [ei] car [a:] care [€9]
0 | not [p] note [ovU] nor [o:] more [o:]
e | met [e] mete [i:] her [3:] here [19]
u | but [A] mute [ju:] burn [3:] cure [ju9]
Ily | pin [1] nine [ai] fir [3:] fire [ardo]
gyp [1] type [a1] tyre [a19]

1. IIpouwuraiite cJioBa, “a” B

3aBHCHUMOCTH OT THUIIA CJIOra.

YUYUTHIBAS Ppa3Hoe uYTeHHe OYKBbI

1) 3akpbIThIi cior — [&]:
adder, allocation, bit map, crosshatch, expanded, gap, handle, interaction, language,
mapping, matching, package, pattern, planning

HO: B HEKOTOPBIX CIIOBAX IO YIapPEHHUEM A = [&] U B OTKPBITOM CJIOTE:
manufacturer, compatible, informatics, management

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

HO: B HEKOTOPBIX CJIOBaX & = [€I] U B 3aKPBITOM CJIOTE:
enable

3) 3akpsIThIii cior € “r” — [a:]:
card, hard-copy, part, sharpness, smart, state-of-the-art, archives, start, mark, artifact

4) OTKpBITHI ciior C “I"”" — [€9]:
care, courseware, software, hardware, antiglare face, sharing, variable, area

2. Ilpouwmraiite cJjoBa, e” B

3aBHCHUMOCTH OT THIIA cJIora.

YaurTtbiBasg pPasHoOE€ YTCHHUE 6yKBl)I

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

HO: B HEKOTOPBIX CIIOBaX € = [€] U B OTKPHITOM CJIOTE:
development, level, especially, reference, edit, execute, general, fidelity, decimal

86



2) OTkpBITHIH citor — [i:]:
sequence, frequency, medium, immediately, completion, discrete, antecedent

3) 3akpbIThIH cior € “r” — [3:]:
certain, conversion, determine, emergency, external, interpretation, transfer line,
service, terminal, version, term, internal, desperse, external

4) OTKpBITHIH ciior C “I"”" — [19]:
here, experience, material, period, coherent

3. Ilpouwmraiite cJjoBa, Y4YWTBHIBasg pa3Hoe uTeHHe OykBbI ““|”
3aBMCHMOCTH OT THIIA CJIOra.

B

1) 3akpeIThIi cior — [1]:
chip, criss-cross, equipment, existence, fitting, grid, joystick, link, picture

HO: B HEKOTOPBIX clIOBaX | = [1] ¥ B OTPBITOM CJIOTE:
figure, facility, initiate, primitive, recognition, sensitiveness, particular, digital, elicit,
peripheral, attribute

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

3) 3akpsIThIi cior C “r”" — [3:]:
circle, circuit, first, circulate

4) OTKpBITHIH ciior C “r” — [a19]:
wire, wireframe, hard-wired, inquiry, environment, requirement

4. IlpoumraiiTe cJ0Ba, YYUTHIBasi pa3Hoe 4YTeHHe OYKBbI 0 B
3aBMCUMOCTH OT THIIA CJIOTa.

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

2) OTKpBITHIH cJI0T — [90]:
expose, motion, component, mode, photocell, photocopier, stand-alone, total, code,
console, remote, global, overline, process

HO: 0 = [A] B xoHIIe clioBa | Tiepen “m”, “n”, “v”, “w”, “th”:
front-ends, cover, govern

HO: 0 = [u:] mocte “r”, “I”, “m”:
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remove, removable

3) 3akpeIThIi cior € “r’ — [o:]:
support, port, forced, order, absorb, performance, shortage, recording, sorting,
reinforcement, organize

HO: o = [3:]: work, word, worth

4) OTKpBITHIH cior C “I" — [o:]:
core, ore, restore, more

5. Ilpouuraiite cJIOBa, Y4YMTBHIBAas Ppa3HOe 4YTeHHMe OYKBbI ‘U’ B
3aBMCHMOCTH OT THIIA CJIOTa.

1) 3akpeIThIi cior — [A]:

dump, conductor, current, debugging, function, instruction, interruption, malfunction,
multiple, multiaddress, plug-in, run, up-to-date, instruction, production, punch, drum
2) OtkpeITHIi cior — [Ju:]:

unit, accuracy, accumulator, alfanumeric, computer, distribution, execute, menu,
scheduling, user, value, tube, fuel, manually

HO: B HekoTOPBIX citoBax U = [u:]:
resolution, rule, include

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

HO: current [A]

4) OTKpBITHIH cior C “r” — [ju:a]:
pure, durable
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1.3. YUteHnne coueTaHnid ABYX IJIaCHbIX

[lepBas Bropas rnmachas 6ykBa
riacHas | a 0 e ul/w WA
OykBa
a pause [0:] main [e1]
law [o:] may [e1]
pair [€9]
0 road [oU] book [v] toe [ou] loud [av] voice [Di]
roar [2:] pool [u:] goes [ou] sour [av9] joy [p1]
poor [U9] show [2aU]
town [av]
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:]
i pie
ties }[al]
tied

1. TIIpouwuraiiTe cjioBa, YYUTHIBAsE 0COOEHHOCTH YTEHHUS O] yAapeHHeM
OyKBOCOYETAHMIA.

1) ai (ay) = [ei]:
aid, array, available, constraint, display, domain, fail, failure, strain, way, contain,
laid, main, delay, layer, maintenance, playback, retain

2) air [ea]: pair, fair
3) al + cormacHas = [o:]: alternator
HO: al + corut. = [&]: altitude, malfunction

4) au (aw) = [0:]:
cause, because, auxiliary, draw, drawing, fault, default, augment, law, overhaul

2. IlpouuraiiTe cj10Ba, yYUTHIBasi 0COOCHHOCTH YTEHHUS TOJ yAapeHHeM
OYKBOCOYETAHMIA.

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

2) ea = [i:] me mepen d, th:

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

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

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

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

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

3. IIpouwuraiite cjioBa, yYUTHIBAsI 0COOEHHOCTH YTEHMS MO yJapeHHeM
OyKBOCOYeETAHMIA:

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

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

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

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

HO: 0o =[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 HEKOTOPHBIX CIIOBAX:
follow, blow, growth, flow, slow, show, grow, row, overflow

6) OuU = [A] B HEKOTOPBIX CJIOBAX:
double, touchscreen, trouble, enough

7) ou = [u:] B HEKOTOPBIX CIOBAX:
route, throughout, group

8) our = [0:] B HEKOTOPHIX CJIOBAX:
source, resource, course ware
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1.4. Ynapenue

1. IlpouwmTaiiTe ABYCJIOKHBIE CJI0BA, B KOTOPBIX yAapeHue, Kak NMPaBuJio,
Ma/aeT Ha NMePBbIA CJIOT.

Engine, balance, instance, level, console, product, content, access, axis,
contour, digit, edit, module, volume, channel

2. IlpouuraiiTe ABYCJO0KHBbIE [JIAT0JIbl, B KOTOPbIX yJIapeHue MajJaeT Ha
BTOPOH CJIOT.

To prefer, to reduce, to relay, to correct, to produce, to include, to convert, to
command

3. IlpouwmraiiTe ABYCJI0:KHbIE CJI0BA-OMOHHUMBI C Pa3HbIMHM yJapPeHUSIMHU:
B CYLLECTBUTEIBHBIX — HA IIEPBOM CJIOT'e, B IV1aroJiax — Ha BTOPOM.

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

4. TIpouuTaiiTe MHOTOCJIOKHbBIE CJI0BA, B KOTOPBIX yIapeHue, KaK MPaBUJIo,
A aeT HA TPETHH CJIOT OT KOHIA.
In'vestigate, in‘itiate, ‘maintenance, 'management, 'measurement, 'primitive,
'scheduling, ne'cessitate, 'separate, 'standartize, 'volatile

5. IIpouyuTtaiiTe MHOTOC/JI0KHbIE CJI0BA C JABOMHBIM yJIapeHHEM: IJIaBHOE
Ha BTOPOM HMJIM TPETHEM CJIOI€ OT KOHIIA, BTOPOCTCIICHHOEC — HAa IEPBOM HJIN
BTOpPOM OT HavaJia.

Cybernetics, incompatibility, reinforcement, reliability, instantaneous

6. HpoanaﬁTe NPpOM3BOJAHLIC CJI0BA, B KOTOPbIX, KaK IIpaBWJiIo,
COXpaHACTCHA YAAPEHUE UCXOTHOTO CJI0BAa.

Digit — digiter, model — modelling, process — processor — processing, program
— programming, window — windowing, operate — operator, separate — separator —
separated

7. 3anoMHUTe yaapeHHue B CJeIYHOIIMX TPEXCIA0MKHBIX CJIOBAX, KOTOpPbIe
qaCTO BCTPECYAKOTCH.

Molecule, modify, digital, operate, dedicate, competent, execute, industry,
utilize, organize, justify, analogue

HO: component, electron, assembly, elicit, robotics, retrieval
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DICTIONARY / CJIOBAPbH

A

abnormality, n ~aebno:'melitr aHOMaJIUs

abolish, v o'bolif YHAYTOXATh

above, adv a'bav BBIIIIE, HABEPXY

a YIIOMSIHYTHIN BBIIIIE

accelerometer, n ok selo'romito HU3MEPUTEIH CKOPOCTH

accept, v ok'sept MIPUHUMATh

acceptable, a ok'septobl IPHEMJIEMBIH

access, n ‘®’kses JOCTYTI

accessible, a ok'sesabl JOCTYITHBIN

accident, n 'eksidont aBapwsl

accommodate, v o'kpmodert pUCIocadIMBaTh(Csl)

accomplish, v o'komplif BBITOJIHSTh

accord, v o'ko:d corjacoBbIBaTh(Cs1)

according to, prep d'ko:dinto COTJIaCHO

account, n o'kavnt cuéT

take into account NPUHUMATPH B PACUET

accumulate, v do'kju:mjoulert HAKaILUIMBATh

accuracy, n 'ekjorosi TOYHOCTh

achieve, v a'fi:v JIOCTUTATh

acquire, v d'kwaro nproOpeTaTh

action, n '&kn JeficTBUE

activate, v 'ektivert AKTUBU3UPOBATh, IPUBECTU B
JericTBUE

actual, a 'ekfuol (paKkTUYECKH CYIIECTBYIOIINH,
EUCTBUTENbHBIN

actuator, n 'ekffo e1to pabouwii opras,
VCTIOJTHUTENIbHBI MEXaHU3M

adapt, v o'daept MIPUCIIOCA0IMBATH

adaptability, n

o depto'bilrtr

aaaIlITUBHOCTb, COBMCCTHUMOCTD

ADC (Automatic Data

aBTOMATHUYECKOE YIIpaBICHUE

Control) JTAHHBIMH
add, v &d 00aBIATH
addition, n o'difan CIIOKEHUE

in addition to KpoMme (TOro), K TOMY K€
additional, a o'difonol JTOTIOJTHUTEIIbHBIN
advanced, a od'va:nst TIEPEIOBOM, OITBITHBIN,

pacCIIMpPEHHBIN

advantage, n od'va:ntidsg IPEUMYIIIECTBO
adversely, adv 'edvoslt OTPHIIATENHEHO, BPAKACOHO
advice, n od'vars COBET
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advisable, a

od'vaizabl

PEKOMEH Iy MBI

affect, v o' fekt BJIMSATH Ha, BO3JICHCTBOBAThH HA
(4T0-111100, KOro-1100)

agree, v d'gri: COOTBETCTBOBATh

aid, v erd [IOMOraTh

aim, n erm LETh

alarm, n d'la:m CUTHAJI TPEBOTH

alert, v a'l3:t IPUBECTH B COCTOSIHUE
TOTOBHOCTH

allocation, n ~aelo'kerfn pa3MelieHue

allow, v o'lav pazpemniath

alloy, n '®lor CILJIaB

alter, v '2:1ta W3MEHUTH

although, cj 0:1'000 XOTs

among, prep o'man cpenu

amount, n 9'maunt KOJIMYECTBO

amplification, n cemplifi'kerfn yCHIICHUE

amplifier, n '@mplifais YCHJIUTEIb

angle, n '®ngl yroJu

apart, adv a'pa:t OTIIENBHO

apart from KpOMe

a posteriori, (ar.) opos . teri'ori U3 OTBITa, HA OCHOBAHUH OIIBITA

apparent, a d'pepont OYEBUIHBIN

appear, v 2'pI1a BBICTYIIATh, IPOSABIATHCS

appearance, n o'prarans TOSIBJICHUE

application, n  epli'kerfn IPUMEHEHHUE

apply, v a'plar IPUMEHSTh

appreciation, n o pri:f1'erfn OIICHKa

approach, n d'prouvyf TIOJTXOJT, IPUHITHI

appropriate, a d'proupriat COOTBETCTBYOIIHN

area, n 'eario o0JracTe

arise, v d'raiz BO3HHUKATh, BCTABATh

arm, n a:m pyka (po6ota), 3axBar

arrangement, n

o'reindgmont

PAaCIIOJIOKEHUE, COTTIACOBAHUC

as, cj, adv ®’Z TaK Kak; KaK
as... as... Tak(oi) xke... KaK
as for YTO KAaCaeTcs
as small as 10 (O KOJIMYeCTBe)
as sSoon as KaK TOJIbKO
as well as TaK ke KaK, a TaK¥Ke
assemble, v 3'sembl cobuparp
assembly, n d'semblr cOopka, arperat
assessment, n d'sesmont OIlE€HKa
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assign, v d'sain OMpECIIATh
assist, v d'sist [IOMOraTh
robotic assisted C MPUMEHEHHEM pOOOTOB
assistance, n d'sistons [MOMOIILIb
associate, v d'sou 1ot CBSA3BIBATH
assume, v d'sju:m MPEAosaraTh
assure, v 2'[uo oOecrieunBaTh
attempt, v o'tempt MBITATHCS
attract, v d'traekt MIPUBJICKATh
attribute, n 'tribju:t CBOICTBO, OIpe/ICICHHE
auxiliary, a o:g'ziliorr BCIIOMOTaTEIbHBII
available, a d'verlabl UMEIONTUICS, TOCTYITHBIN
avoid, v a'vord n3oerarhb
axe, n ®eks 0Ch
B
back, n baek oropa, pe3eps
backbone, n 'bekboon OCHOBa
backing, n 'bakiy pe3epBUpPOBaHUE
a JTIOIIOJTHUTEIbHBIN
backward, adv 'bekwad Ha3ax
band, n baend [10JI0Ca, JIEHTA
base, n bers 0asa
rule base 0a3a mpaBuI
batch, n bet napTus
a IPYIIOBOU, TAKETHBIN,
KOMAaHIHBINA
because, Cj bi'koz IIOTOMY 4TO
because of BCJIECTBUE
become, v bi'kam CTAaHOBUTHCS
behaviour, n br'hervjo MOBEICHUE, COCTOSTHUE
belong, v bi'lon PHUHAJIC)KATD
benefit, n 'benifrt BBITOJ1a, MPUOBLIH
besides, adv br'saidz KpoMe
beyond, prep br'jo:nd 3a (IpeenaMn), BHE
both... and..., adv, cj bou0... oand U..., ..., KakK..., TaK H...
brain, n brein MO3T
break, v brerk pa30ouBaTh
n pa3phbiB
breakage, n 'brerkids [I0JIOMKA
break-down, n 'breikdaoun aBapusi, BBIXOJI U3 CTPOSI
broad, a bro:d HIAPOKHIA
broadcast, n 'bro:dka:st 1) Tene- WM paauoOBECIAHNE;

2) mepenaya, IOKpPhIBAOIIAs
OOJBIIYIO JIONIA/Ib
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a HIMPOKOBEIIATEIbHBIN

bus, n bas IMHA
C

CAD (Computer Aided CUCTEMa aBTOMATH3UPOBAHHOTO
Design), n npoextupoBanus (CAIIP)
calculate, v 'kaelkjolert BBIYUCIIATH
calibrate, v 'kelibrernt POBEPATH, IPATyHPOBATH
CAM 1) accounaTuBHAs TAMATh
1) Content Addressable 2) MOJIYJIb JOCTYTIA K KaHATY
Memory CBSI3U

2) Communication Access
Module

3) Computer Aided
Manufacturing

4) Common Access

3) aBTOMaTHYECKas CHC-TeMa
yIPaBJICHUS MPOU3BOJICTBOM,
TEXHOJIOTHUYCCKHMH TPOIIeCCaMu
4) cTaHIapPTHBIA METOJT IOCTYyIIa

Method
capability, n kerpo'bilotr CIIOCOOHOCTh
capable, a 'keipobl CIIOCOOHBIH
capacitor, n ko'pasito KOHJICHCATOD
carefully, adv 'keoflr OCTOPOXKHO
carry, v 'ker: HECTH
carry out BBINIOJIHATH, IPOBOJUTH
case, n kers 1) ciyuaii
2) ALK
casual, a ‘kaegouol CITy4aiHbIN
cause, n ko:z npU4YrHa
Y BBI3bIBATh
cell, n sel Adeiika, JIEMEHT
chaining, n 'feinin CBS3BIBAaHUE, CLECILUIEHUE
change, n feinds A3MEHEHNE
v U3MEHSTH
charged, a fa:dsd 3apsDKEHHBIN
cheap, a fi:p JICIIEBBIN
check, v ek IPOBEPSThH
chip, n f1p 1) KpuCTaL1, YHII
2) CKOJI; OCKOJIOK
choice, n fors BBIOOD
choose, v fu:z BBIOHPAThH
circuit, n 's3:kit cxema; ((hu3HUYECKUil) KaHaT,
KaHaJ, IePSHOCSIIUI 3J1. TOK
MEXKJTy IBYMS YyCTPOMCTBAMU
circuitry, n 's3:kitra cxeMa
circumstance, n 'ss:komstoans 00CTOSITENBCTBO
clock time 'klpktarm TaKTOBOE BpeMs
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close, v klovz 3aKpbITh, 3aKPHIBATH

a klous OJIM3KUH, 3aKPBITHIN
CNC (Computerized YHCIIOBOE ITPOrPAMMHOC
Numerical Control) ynpasienue (UITY)
collapse, v ko'laeps PYIIUTHCS
collision, n ka'lizn CTOJIKHOBEHUE, KOH(PIUKT
common, a 'kopmon MIPOCTOM, OOIITHIA,

pacnpoCTPAHEHHBIN

communicate, v ko'mju:nrkert coo01maTh
compare, Vv kom'peo CPaBHHUBATh
comparison, n kom'paerison CpaBHEHUE
complement, v 'komplimont JIOTIOTHATE
complete, a kom'pli:t TIOJTHBIH
completely, adv kom'pli:tlr IOJIHOCTBIO
complicated, a 'komplikertid CJIOXKHBIN

component, n

kom'pouvnont

COCTaBHas 4aCTb

compose, v kom'pouvz 00pa3oBaTh, COCTABIISITh
comprise, Vv komp'raiz BKJIFOYATh
computation, n kompju'terfn BBIYUCIICHUE
compute, v kom'pju:t CUHTATh
concern, v kan's3:n KacaTbCs
conclude, v kon'klu:d JIeJaTh BBIBOJI
conclusion, n kon'klu:3n 3aKJIFOYEHHE, BBIBO/I
draw up conclusion CIIENaTh BBIBOJL
condition, n kon'difn 1) ycioBue
2) COCTOsIHHE
conditioning, n kon'difniyg dbopMupoBaHue, IPUBEIECHUE K
TpeOyeMbIM TEXHUICCKUM
YCIIOBHUSIM
signal conditioning 'signoal npeoOpa3oBaHue,
kon'difniy (hopMUpOBaHHE CUTHAJIA
conduct, v kon'dakt BECTH, MPOBOJIUTH
n 'kpndakt [IOBEICHUE
confirm, v kon'f3:m MOTBEPKIATH
confirmation, n _konfo'meifn MO/ITBEPIKICHUE
conformance, n kon'fo:mons COOTBETCTBHE, COTJIACOBAHUE
confusion, n kon'fju:3n nyTaHUIIA
conjunction, n kon'dzankn CBsI3b, COCIMHEHHUE
connect, v koa'nekt COCIUHSTH(CS)
consequence, n 'konstkwons (mo)cnencTBue
consequently, adv 'konsikwontli CJIeI0BATEIbLHO
consider, v kon'sido paccMaTpUBaTh
considerable, a kon'sidorabl 3HAYUTEbHBIN
consist (of), v kon'sist COCTOSITH (M3)
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constitute, v

'kopnstitju:t

COCTaBJIATD, O6pa?>OBI>IBaTB

constraint, n

kon'streint

OTrpaHUYEHUE, PUHYKICHHUE

consult, v kon'salt KOHCYJIbTUPOBATH(CS1)
consumer, n kon'sju:ma noTpeduTenb

contain, v kon'tein COJIEPXKATh
continuous, a kon'tinjuos HeTPEPHIBHBIN
contribution, n “kontri'bju:fn BKJIA]I

control, n kon'troul yIpaBJieHUe, PeryJupOBaHNE
controller, n kon'troulo KOHTPOJLIEP, PETYIIATOD
convenient, a kon'vi:njent IPUTOHBIH
conventional, a kon'venfonol OOBIYHBIN
convert, v kon'vs:t peBpamaTh
cooperate, v kou'pporert B3aMMOJICHICTBOBATH
cope (with), v koup cpaBUTHCS (C)
correct, v ka'rekt UCIIPABIISITH
a MIPABWIbHBIN
correspond, v _koroa'spond COOTBETCTBOBATH
cost, n kost CTOMMOCTD, 3aTPAThI
counter, n 'kaonta CUETUYHK
course, n ko:s x0J1 (COOBITHH, TEHCTBUI)
cover, v 'kavao MIOKPBIBATh, OXBATHUTh
CPU (Central Processing HECHTPAIbHBIN IPOIECCOP
Unit)
create, v kri'ert Cc0371aBaTh
current, n 'karant TOK
a TEKYIIHI, COBDEMEHHBIN
customary, a 'kastomoarr OOBIYHBIN
cut, v kat pe3aTh
cutting, n 'katiy pe3ka, ppesepoBaHue
cutting force peKYyIIas Cujia
cycling, n 'satkliny pEeXUM
limit-cycling OTPaHUYCHHBIN ITUKINYECKHUH
PEKHM
D
damage, n 'demids BpeJl
dangerous, a 'deindzoros OITaCHBIH
database, n 'deitobers 0a3a JaHHBIX
deal (with), v di:l wid paccMaTpuBaTh BOIIPOC, UMETh
neno (c)
debug, v di'bag HaJIa)KMBATh, OTJIAKUBATH,
UCIPABIIATH OIINOKY (B
nporpamme)
debugging, n di'bagip 1) otnanka (IMOKMCK |

HCIIPaBJICHUC (01115 (010) §:!
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porpaMme)
2) Hananaka (o0opymoBaHus),
yCTpaHEHHE HEUCITPaBHOCTEH

decide, v di'sard PEIINTD

decision, n di'si3n pelieHue

decouple, v di'kapl pa3iennTh, pa3Bsa3aTh

decrease, v di'kri:s YMCHBIIIATh

dedicate, v 'dedikert npeaHa3HaYaTh

dedicated, a 'dedikertid BBIJICJIEHHBIH, CIIEIHaIbHBIN,
Ha3HA4YCHHBIN

deduct, v di'dakt BBIYUTATH

define, v di'fain OTIPEJICTISTh

definite, a 'definit onpeeaEHHBIN

deflection, n di'flek/n OTKJIOHEHHE

degree, n dr'gri: CTEIEHb, I'PaJlyC

delay, n di'ler 3aJIepikKa

demand, n di'ma:nd OTPEOHOCTh, 3aMPOC, PACX0

density, n 'densriti IUIOTHOCTD

department, n di'pa:tmont oTIIEN

depend (on), v di'pend 3aBHCETH (OT)

depth, n dep® riyouHa

derive, v di'raiv IIPOUCXOIUTh

describe, v dis'krarb OIUCHIBATH

design, v di'zain npeIHa3HaYaTh, COCTABIIATh
(ntan)

n IIPOEKT, 3aMbICE, YEPTEXK,

KOHCTPYKIIHS

designate, v 'dezignert 0003Ha4YaTh, HA36IBATH

desire, v di'zaro JKEnaTh

detect, v di'tekt OOHAPYKHUTh

deterioration, n dr tiorro'reifon U3HOC, HApYIICHHE

determine, v di'ts:min OTIPEJICTISTh

develop, v di'velop pa3padaTbIBaTh

device, n di'vars YCTPOMCTBO, IPUOOP

positioning device YCTPOWCTBO yKa3aHUsI MO3UITUIA
devise, v di'vaiz u300peTaTh
n n300peTeHNe

diagnosing, n '"datognouzin JTUArHOCTHPOBAHHUE

diagnosis, n ~daro'gnousis JTMarHOCTHPOBAHUE

difference, n 'difarons pazinune

difficult, a 'difrkolt TPYAHBIN

digital, a 'didgitol 1 poBOK

dimensional, a di'men nol UMEIOIIUI H3MEepPEHHE,
IPOCTPAHCTBEHHBIH
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dimensions, n, pl. di'menfonz pa3Mephl
diminish, v di'minif YMEHbIIATh
directly, adv di'rektlr PSIMO, HETIOCPEICTBEHHO
disadvantage, n ~disad'va:ntids HEIOCTATOK
disappear, v ~disa'pio 1cYe3aTh
discontinuous, a _diskon'tinjuos | mpephIBUCTHINA, AUCKPETHBIH
discovery, n dis'kavarr OTKPBITHE
discrepancy, n dis'kreponsi pacxokJIeHHe, HECXO/ICTBO
discrete, a dis'kri:t pa3aeIUMBbIi, TUCKPETHBIN
displace, v dis'plers 3aMelaTh
display, v dis'pler IIOKAa3bIBATh
disregard, n ~disri'ga:d npeHeOpeKeHNe
% npeHebperaTh
distinct, a dis'tigkt OTIENbHBIN
distinguish, v dis'tingwif pasanJath
distribute, v dis'tribju:t pacrnpeaeniTh
distributed pacnpeeIéHHbIH

disturbance, n

dis'ts:boans

1oMeXxa; MOBPEeXKICHUE;
HEUCTPABHOCThH; COOI

diversified, a dar'vs:sifard pa3HooOpa3HbIi
divide, v di'vaid TIEJUTh
downtime, n 'davntarm IPOCTOM, IIEPEPhIB B paboTe
draw, v dro: TSIHYTh, BRITACKHBATh
drawback, n 'dro:baek HEIOCTATOK
drift, n drift MEJIEHHOE TEUYEHUE
drive, v drarv NPUBOJUTH B IBUYKEHHUE
n IPUBOJI
drop, n drop MajcHuE
due to, prep 'dju: to Oyiarogapsi, Mo NMpUYMHE, U3-3a
to be due to OOBSICHIATBCS YeM-JIN00
dull, a dal CKYYHBIH, MOHOTOHHBIN
duplicate, v 'dju:plikert IyOIIMpOBaTh
E
education, n ~edju:'kerfn oOpa3oBaHHe
efficiency, n 1'frfons1 OIEepPaTUBHOCTD, IKOHOMUYECKAs
2 PEeKTUBHOCTD
effort, n 'efot YCHIIHE
either... or..., CJ. 'a109... o: WIH. .. WIH...
eliminate, v 1'liminert yCTpaHSTh
emergency, n 1'm3:dzons1 aBapusi, KpaitHss
HEOOXOIUMOCTH
a 3aI1acHOMN
emergency stop aBapuiiHasi OCTAHOBKA
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emission, n 1'mifon pacnpocTpaHeHueE, BICICHNE

emit, v I'mrt UCITyCKaTh

empty, a 'empti MyCTOM

enable, v I'nerbl JaTh BO3MOXKHOCTh (4TO-THO0
CJIeJIaTh)

encounter, v in'kaovnto BCTpPEYATh, CTATKUBATHCS

end-effect, n 'end1, fekt KOHIIEBOH (KOHEUHBIN) 3 dexT

end-effector, n 'endr fekto KOHIIEBOM 3 hexTop

engine, n 'endzin MEXaHHM3M

inference engine

MEXaHHN3M JIOTHYECCKOI'O
BbIBOJIA

engineering, n

,endgi'niariy

TEXHHKa, pa3paboTKa,
MHKCHEPHOE JeII0

enhance, v m'ha:ns YBEIINYUTh

enormous, a In's:mas OTPOMHBIN

ensure, v in'fouo o0ecIieunTh

enter, v 'entod BXOJWUTH, BBOIUTH

entire, a In'taio LEJIBIN, TTOJHBIN

entry, n 'entri BBOJI, BXO/I

environment, n im'vaironmant OKpYKEHHUE, Cpe/a, PeKuM
paboThI

object oriented
environment

00BEKTHO-OPUEHTUPOBAHHAS
cpena

equipment, n 1'kwipmont 000pyT0BaHUe
error, n 'ero omnoKa
especially, adv 1s'pefalr 0COOEHHO
essential, a 1'senfol CYIIECTBECHHBIN, TTIaBHBIN
establish, v 1s'teblif yCTaHABJIMBATh
estimation, n ~esti'meifn OLIEHKA

evaluate, v 1'veljvert OLICHUBATH
evaluation, n 1 velju'erfn OIICHKA

event, n 1'vent COOBITHE, SBIICHHE
exact, a 1g'zekt TOYHBIN
exaggeration, n 1g zedzo'rerfn peyBeINYEHUE
examine, v 1g'zemin paccMaTpUBaTh, MPOBEPSITH
exceed, v 1k'si:d IPEBBIIIATH
exceptional, a ik'sepfonl UCKIIOYMTEIbHBIN
excessively, adv ik'sesivll KpaiiHe, O4eHb
exchange, n iks'feinds oOMeH
exclusively, adv tks'klu:sivlr TOJIBKO

execute, v 'ekstkju:t BBIIOJIHATH
execution, n ~eksi'kju:fon BBITIOJTHEHUE
exist, v 1g'z1st CYIIECTBOBATh
exit, n 'ekstit BBIXOJI
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expand, v iks'paend pacimpsTh(cs)

expect, v 1ks'pekt 0KUIaTh

expense, n 1ks'pens pacxon

expensive, a iks'pensiv JOpPOTOoi

explain, v iks'plein 00BSACHSTH

exploit, v iks'plort HKCIUTYaTUPOBATh

exploration, n ~ekspla'rerfn UCCIIeIOBaHKE

expose, v 1k'spouz HOJIBEpraTh JCHCTBUIO

extend, v 1ks'tend paciupsATh(cs)

extensibility, n 1ks tensi'bilitr PacCTSKUMOCTb

external, a 1ks't3:nl BHEIITHUN

extraction, n iks'trekn W3BJICUCHUC

=

facility, n fo'stlitr 000pyI0BaHUE; CPEICTBA

fail, v ferl BBIXOJIMTh U3 CTPOSI, OTKAa3bIBATh

failure, n 'ferloa aBapus, TOBPEKIACHHE, COOH,
OTKa3 (TEXHUKH)

false, a fo:ls JIOKHBIN

familiar, a fo'miljo 3HAKOMBIHA

fashion, n "fae n oOpa3, maHepa

fast, a fa:st OBICTPBIi

fatal, a "fertl HEU30C)KHBIN, HEYCTPAHUMBIH

fault, n fo:lt omuoOKa; nedexr,
HEHCIIPABHOCTh

faultless, a "fo:ltlrs 0e3011O0YHBII

favour, n '"fervo I10J1b3a, TOMOILb

in favour of B T0JIb3Y

favourable, a '"feivorobl OJIarOnPUSITHBIN

feature, n "fi:fo yepTa, 0COOEHHOCTh

feed, n fi:d MMUTaHKUE; MoJaya

feedback, n ‘fi:dbaek oOpaTHast CBSI3b

field, n fi:ld 001acTh, cepa I TeIILHOCTH

final, a 'fainol KOHEYHBIN

find (found), v faind HAXOIUTh

finding, n 'faindin PE3yJIbTaT, BBIBO; MOJIYYCHHBIC
JTAHHBIC

finite, a 'fainart OTrpaHUYEHHBIN

fit, v f1t COOTBETCTBOBATE,
IPUTOHSATH, TOJATOHATh

flexible, a '"fleksabl TUOKHI

flow, n flao MMOTOK

Y TEYb
fluctuation, n flaktju'erfn OTKJIOHCHHE, KOJeOaHue
follow, v CJIeIOBATh; CJIEN0BATh 3a
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(kem/uem-1b0)

as follows CIIeYIOIIHe
for, cj fo: TaK Kak
prep IUIS, B TEUEHHE
force, n fo:s MHTEHCUBHOCTD, CHJIa
\Y; NPUHYKIATh
foreseeable, a fo:'si:bl peJICKa3yeMBblii
forward, adv "fo:wad BIICpE]T
frame, n frerm KaJp, OJIOK JTaHHBIX
free, a fri: CBOOOIHBIN
frequent, a "fri:kwont YacThIU
friction, n 'frik/n TpEeHHE
fulfill, v fol'fil BBIIIOJIHATE
further, a "f3:00 AIbHENUIINN
furthermore, adv f3:00'mo: KpPOME TOTO
fusion, n '"fju:3n CIIUSIHHE
fusion memory CHHTETHYECKAs IaMATh
fuzzy, a "faz1 HEOIpeAeICHHbIH
fuzzy control PETyJIUPOBaHHUE C HEUETKUM
AJITOPUTMOM
G
gather, v 'gedo cobupath
general, a '"dGsenorol oOmmit
generate, v '"dGsenorert IPOU3BOUTh
generation, n ~dzena'rerfn MIOKOJICHHUE
goal, n goul LEIb
grade, v greid pacroJarath 1Mo CTCTICHH
TPYAHOCTH
grow (grew, grown), v groou pacTu
guard, v ga:d OXPaHSTh
guide, v gard BECTHU, PYKOBOJIUTH
guided, a 'gardid yIpaBJIsieMbIi
H
handle, v haendl 00pabaThIBaTh
handling, n 'hendlin 00paboTKa, MAaHUTTYJTUPOBAHUE
hard, a ha:d JKECTKUMN
hardware, n 'ha:dwea arrmapaTHble CPeICTBA
harmful, a 'ha:mfol BPCIHBIH
heavy, a 'hevr TSKEITBIN
help, v help IIOMOTaTh
helpful, a 'helpful [TOJIE3HBIN
high, a har BBICOKHUI
history, n 'historr UCTOPHS
hold (held), v hoold JIepIKaTh; UMETh BIUSHUE
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hostile, a 'hostarl BpaK1cOHBII
however, Cj haov'evo OJIHAKO
I
identify, v ar'dentifar yCTaHaBJINBATh
illness, n '1lnas 00JI€3Hb
illumination, n 1, lu:mi'nerfn OCBEIlIEHUE
Immune, a 1'mju:n HEBOCITPUUMYHBBIH
Impedance, n im'pi:dns HUMIIEAHC, [IOJIHOE
COIIPOTHUBJICHUE
Impetus, n 'ImpItos UMITYJIbC, CTUMYJT
implement, v 'implimont BBITMIOJTHSTh
imply, v im'plar 10JIpa3yMeBaTh, BKIIOYATh
Impose, Vv 1m'pouvz HaBs13aTh, HaJIaraThb
Imprecise, a impri'saiz HETOYHBIN
improper, a Im'propo HETPABUIBbHBIN, HETTOAXOSIINN
improve, v im'pru:v yIIy4aTh(cs)
Inaccuracy, n in'a&kjorost HETOYHOCTD
include, v im'klu:d BKJIFOYATh, COJEPIKATh
incorporate, v in'ko:porert BKJIIOYATh, BCTPAUBATh
Increase, n "inkri:s poct
v in'kri:s yBEJINUNBaTh(Cs)
independent, a indi'pendont HE3aBHCHUMBIH
index 'indeks WHJIEKC, II0Ka3aTelb
performance index HKCIUTYaTAI[MOHHBIN MMOKa3aTelb

indicate, v 'indikert YKa3bIBaTh
inference, n 'Inforons BBIBOJI, 3aKJIIOUEHHE
influence, n "'infloans BIIMSTHUAE

v BJIMSITD
inherent, a in'hiarant IPUCYIIHH
initiate, v 1'nif1ot HAYyarTh
input, n 'Input BBOJI
insert, v i'ss:t BCTaBUTD
inspect, v in'spekt OCMOTPETH
installation, n insta'leifn yCTaHOBKA
intelligence, n in'telidsons yM

artificial intelligence HCKYCCTBEHHBIH yM,
MHTEJUICKT

intelligent, a in'telidgont YMHBIN
intend, v in'tend npeHa3HaAYaTh
interaction, n cinta'rekfn B3aMMOJICICTBHE

interchangeably, adv

into'feindzobli

NOOYECPEIHO, ITIOTICPEMCHHO

interconnection, n

intoko'nek[n

B3aMMHasA CBA3b

interface, n

into'fers

uHTEepdEic; MOBEPXHOCTh
pasnena
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\'/

COCANHATH, CBA3bIBATH

interfere, v inta'fio BMEIIUBATHCS
intermediate, a into'mi:diot IPOMEXKYTOUHBIH
internal, a in't3:nl BHYTPEHHUU
interpret, v in't3:prit OOBSCHSTH
interrelated, a _intorr'lerntid B3aMMOCBSI3aHHBIN
interrupt, n inta'rapt IIepephIB
v IpepHIBAThH
interruptive, a inta'raptiv IPEPBIBAIOIIHNACS
intervention, n inta'ven/n BMEIIATEIbCTBO
introduction, n cintra'dak/n BBEJICHUE
investigate, v in'vestigernt WCCJIEIOBATH
involve, v in'volv BBI3BIBATh, BKIIOYATh
irreversible, a 1r1'vs:sobl HEOOPaTUMBIii
Issue, n "1sju: ('tJu:) BOIIPOC, MpoOemMa;
UCXOJI, pE3yJIbTaT
item, n 'artom anieMeHT (Habopa), Kakabli
OTICIbHBIN MPEAMET, ITYHKT
(ciucka)
J
join, v d&3o1n COEINHSATH
jump, v d&zAmp NPBITaTh; MEPEUTH K
justify, v '"dsastifar ornpaBJaTh
K
keep, v Ki:p JIep’KaTh, XPAHUTh
kind, n kaind BHUJI, PO
knowledge, n 'nolidg 3HaAHUE
L
lack, v lek HE XBaTaTh
latter, a "Netoa MOCJIETHUMN
lead, v li:d BECTH
learn, n 13:n yUUTh, Y3HABaTh
learning process nporiecc 00yUYeHHSI
length, n leno JUTHHA
level, n ‘levl YpOBEHb
lighting, n 'lartin OCBEIIICHUE
line, n lain JIMHUS
off-line OTKJIIOYEHHBIN, aBTOHOMHBIH,
HE3aBUCHMBIN
on-line oIlepaTUBHBIN, paboTalOMUi B
CHUCTEME, HCAaBTOHOMHBIN
link, v ligk COEINHSATH
load, v laud 3arpyxarth
locate, v lov'kert pa3MeniaTh; onpeaesiTh
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MCECCTOHAXOXJACHHC

location, n lov'kerfn omnpezeIeHue MECTOHAX 0K ICHHS
long-term, a lop'ts3:m JIOJTOCPOYHBIN
loop, n lu:p KOHTYP, ITUKII

closed loop 3aMKHYTBIHN [IUKIT
loss, n Ips norepst
lower, v 'lava OTTyCKaTh, MOHIKATH

M

machining, n mo'[i:nin MaIIMHHAass 00paboTKa
magazine, n ma&gdo'ziin MarasuH (B TEXHUKE)
magnitude, n 'magnitju:d BEJIMYMHA
main, a mein TJIABHBIN
mainframe, n 'meinfrerm yHHBepcaabHas OBM
maintain, v mein'tein TO/IICPYKUBATh, COJICPIKATh
major, a 'me1d3o IJIaBHBIH
make (made), v mei1k JIeJIaTh, BBIMTYCKATh

make clear BBISICHSTh

make up COCTaBJISITh
maker, n 'merko W3rOTOBUTEID

decision maker OTBETCTBEHHBIN 33 IPUHSATHE

peIICHHUS, JIHIIO,
IPUHUMAIOIIIEEe PEIIeHNE
malfunction, n meal'fagk n cOoii, HeMpaBUIbLHOE
cpabaThIBaHUE
management, n 'menidsmont yIpaBJICHUE
manned, a meend YIPABJISIEMBIA YEIIOBEKOM,
00CITy>)KBaEMBI

manner, n 'ma&nod croco0, o0pa3 AeicTBUs
manual, a 'manjuol pY4IHOU
manually, adv 'manjouoll BPYUYHYIO
manufacture, v manjo'fekfo MIPOU3BOINTH, 00PAOATHIBATH
manufacturing, n manjo'fekforin | npou3BoaCTBO
margin, n 'ma:d3in TpaHuIA
match, v me ﬂ COIIOCTaBJIATh, COOTBETCTBOBATH
maximize, v 'moksimarz YBEJIMYHTH JIO TIpeera
mean, vV mi:n 03HA4YaTh
meaning, n 'mi:nin 3HAYCHHUE
means, n, pl mi:nz CPEICTBO, CPEICTBA

by means of IIOCPEICTBOM, C IIOMOIIBIO
measure, Vv 'me3o U3MEPSIThH
measurement, n 'me3zomont U3MEpEHne
medium, a 'mi:diom CpenHui
memory, n 'memorit aMATh

random access

IIaMAiAThb C HpOI/IBBOHBHOﬁ
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memory (RAM) BBIOOPKOI
read/write memory orepaTHBHAs MAMSITh
mention, v 'menfn YIIOMHUHATh
miss, v mis OTCYTCTBOBATb; OIYCTHTb,
POIYCTHTD
missile, n 'misarl CHapsI, paKkeTa
guided m. YIPaBISIEMbIA CHAPST
monitor, v 'mDnito KOHTPOJHUPOBATh, OTCIICIKUBATH
monitoring, n 'mDNItorin TEKYIIHH KOHTPOJIb,
MOHHUTOPHUHT
motion, n 'moufon TIBUKECHUE
motor, n 'mouto JIBUTATEIb
move, Vv mu:v JIBUTaTh, IEPEMEIIATh
movement, n 'mu:vmont JIBIOKEHUE, TIEPEMEIIICHUE
multi- 'malt1 MHOT0- (B CJIOKHBIX CJIOBaX)
multiple, a 'maltipl COCTAaBHOM, MHOTOYHMCIICHHBIN
N
narrow, a 'n&eraou Y3KUU
\ CY>XUBaTh(Cs1)
NC (Numerical Control) YHCIIOBOE YIPABICHUE
necessity, n nr'sesitr HEOOXOIUMOCTD
need, n ni:d HOTPEOHOCTh
\ HYXJIaThCs
network, n 'netws:k CETh
nevertheless, adv ‘nevoda'les TEM HE MEHEE
noise, n noiz IyM
non-linearity, n 'nonlint'aritr HEJTMHEHHOCTh
nullify, v 'nalifar aHHYJIHPOBATh
number, n '"naAmba qKcIo, udpa
a number of psifl, HECKOJIBKO
numerical, a nju:'merrkol YUCJIOBOM
numerous, a 'Mju:moras MHOTOYHCIICHHBIH
O
obey, v a'ber [MOIYHUHATHCS
object, n 'Dbdsrkt npeaMeT
objective, n ob'dzektiv LEb
observation, n ‘pbzo'verln HAOJIOIEHUE
obstacle, n '"pbstokl IPENSITCTBHE
obtain, v ob'tern MOJIy4aTh, TOOMBATHCS
obvious, a '"pbvias OYEBUIHBIN
occur, v 2'ks3: BCTPEYATHCS
occurrence, n o'kAarons cilydail, MECTOHAXO0XJICHUE
omit, v su'mrt IPOIYCKAaTh, HE ClIEJIaTh Yero-

1100
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once, adv WANS €CITU, Kora (CITyKHT JJIst
YCUJICHHS COF03a) OJTHAXK/TBI
at once cpasy
only, adv 'aonlt TOJILKO
the only €IMHCTBEHHBIN
on-site, a on'sart MECTHBIN
operation, n _ppa'reifn paborta, onepanus
order, n 's:do HOPSIOK; IPUKa3
in order B TIOPSIKE
in order to 4TOOBI
origin, n 'Dridzin IPOUCXOXKICHUE
otherwise, adv 'Adovaiz WHaye
output, n 'avtput BBIXOJI, BBIBOJI
outside, adv Jaout'sard BHE, CHAPYXH
overall, a _oouvoar'o:l o0mi
overcome, vV oouvao'kam IPEOJI0JIETh
own, a qun COOCTBEHHBI
P
pack, v paek I1aKOBaTh
package, n 'pekids KOHTCHHEP, MOJTYJIb, ITAKET
pOrpaMMm
pallet, n 'pelit [MaHEIb
parts p. HaHeJIb HHCTPYMEHTOB
part, n pa:t JeTalb, 4acTh
particle, n 'pa:tikl YacTula
particular, a pa'tikjulo 0COOCHHBIN, OTHCITbHBIN
pass, v pa:s OpOXOJauTh, IIEPEAABATH
n IPOXOXKICHHE
path, n pa:f MapuIpyT, MyTh, TPACKTOPUS
pattern, n ‘petn o0Opa3zell, Mojieb
penetrating, a 'penatrertiy MIPOHUKAIOIIUN
percentage, n pa'sentids HPOIICHT, KOJMYECTBO
perfect, a 'p3:fikt COBEPIICHHBIN
perform, v po'fo:m BBITIOJIHATE
performance, n po'fo:mons AKCIUTyaTaIOHHBIE TIOKA3aTe]IH,
TIPOU3BOJIUTEIIFHOCTD
permanently, adv 'p3:monontlr IIOCTOSTHHO
permit, v pa'mit 103BOJIATH
pick, v pik OpaTh, moAOUpaTh
place, v plers [IOMEIATh
n MECTO
placement, n 'plersmont pPacmoJIOKCHHE
point, n point TOYKa
point of view TOYKA 3PEHUS
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portable, a 'po:tobl IEPEHOCHBIN
position, n pa'zifn TO3UIIHS

v CTaBUTh, IOMENIATh
positioning, n pa'zifaniy omnpee/ieHUe MO3UIHH
power, n 'pauvo MOITHOCTb; SHEPrus
precision, n pri'si3n TOYHOCTb
predict, v pri'dikt IPEICKA3hIBAThH
prescribe, v pris'kraib IPEUCHIBATD
present, v pri'zent PEJICTaBIISITh
pressure, n 'prefo JIaBJICHUE
presume, v pri'zju:m IpeanosaraTh
prevent, v pri'vent IpeaOTBpaIaTh
previous, a 'pri:vjos TIPE BTy AN
principal, a 'prinsipl IJIABHBIH
prior to, prep 'praroto 710
priority, n prar'vrotr IPHOPHUTET, OYEPETHOCTD
probability, n _probo'brlrtr BEPOSITHOCTh
procedure, n pro'si:dzo nporeaypa

recovery procedure npoIielypa BOCCTAHOBJICHUS

process, n 'prouvses poIiiecc

v pra'ses 00pabarTpIBaTh
processing, n prao'sesiy 00paboTka
produce, v pro'dju:s MIPOU3BOJIUTH
production, n pro'dakfn IIPOU3BOJICTBO
PROM IPOrpaMMHOE ITOCTOSTHHO
(programmable read-only 3aITOMHUHAIOIIIEE YCTPOUCTBO
memory) (T13Y)
prompt, v promt TOPOMHTH, TOOYKIATh
propagation, n _propa'gerifn pacnpocTpaHeHue
properly, adv 'propoalr JOJKHBIM 00pa3oM
property, n 'propaoti CBOICTBO
propose, v pra'pauvz npeiaraTh
protection, n pra'tek/n 3aImTa
protocol, n 'prouvtokol npoTokoi (popmat cooOIIeHMiH)
prove, v pru:v JI0Ka3aTh
provide, v pro'vard 00ecrneunTh
provided, cj pro'vardid €CIIH, TIPU YCIOBHH YTO
purpose, n 'p3:pas 1EeJb

Q
quality, n 'kwolrtr Ka4eCTBO
quantity, n 'kwontiti KOJIMYECTBO
R

range, n reindg Uara3oH

\Y pacroyjaraTbes
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rapidly, adv 'repidlr OBICTPO
rare, a reod peaKum
rate, n reit CKOpPOCTH
raw, a ro: CBIpOM
raw material CBIPHE
ray, n rel Ty4
reach, v ri:ff JIOCTUTATh
reading, n 'ri:din nokasanue (mpuodopa)
take readings CHUMATh ITOKa3aHHUs
reagent, n ri'erdzont peareHt
reality, n ri'alt: JIEWUCTBUTEIHLHOCTD
reason, n 'ri:zan MPUYMHA, OCHOBAHHE
reasonable, a 'ri:zonabl pa3yMHBII, 000CHOBAHHBIN
receive, v ri'si:v 10JIy4aTh
recently, adv 'ri:sntlr HEJABHO
recognition, n rekog'nifn y3HaBaHUE, MPU3HAHNE
recognize, v 'rekognaiz pHU3HABaTh
record, n 'reko:d 3aITACh; PEKOP/T
\Y; ri'ko:d 3alHCHIBATH
recoverable, a ri'kavorobl yCTPaHHUMBIH
recovery, n ri'kavari BOCCTAHOBJICHHE, HCIIPABIICHUE
error recovery yCTpaHCHHE OIIMOKU
recur, v ri'ks: MOBTOPSTHCS
reduce, v ri'dju:s CHIDKATh, MPEBPAIIATh
refer (to), v r1'f3: CChUIATHCS (HA)
reference, n 'refrons CCBUIKA
refine, v ri'fain COBEPIIICHCTBOBATH
reflect, v ri'flekt OTpakaTh
regime, n rer'zi:m PEXKHM
regime on-line MOCTOSTHHBIA PEIKUM
reject, v ri'dzekt OTBeprartb
rejects, n, pl 'ri:dgekts OTXOJIBI
rejection, n ri'dsek|n OTKJIOHEHHE
relate, v ri'lert CBSI3BIBATh, UMETH OTHOIIEHUE K
related, a ri'lertid CBS3aHHBIN
relation, n ri'leifn CBA3b
relative, a 'relativ OTHOCHUTEJILHBIN
relevant, a 'relivont YMECTHBIN, HYKHBIN
reliability, n r1 lara'brlitr HAJIE)KHOCTD
reliable, a ri'larabl HAEKHbIN
relieve, v ri'li:v o0Jieryath, 0CBOOOXK1aTh
rely (on), v ri'lal onupaThCs (Ha)
remain, v ri'mein 0CTaBaThCs
removal, n ri'mu:val yIaJleHNe
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remove, v ri'mu:v YAAJISATh

repair, v ri'peo PEMOHTHPOBATH
repeat, v ri'pi:t MIOBTOPSITh
replace, v ri'plers 3aMEHUTH

report, v ri'po:t co00MIaTh
represent, v _repri'zent IIPEACTABIATH
reproduce, v ri:pro'dju:s BOCIIPOU3BOAUTH
request, n ri'kwest TpeboBaHUE
require, v ri'kwaio TpeOOBaTh
requirement, n ri’'kwaromant TpeboBaHMEe
rescheduling, n ri'fedjuliy neperuIaHuPOBKa

reset, n

ri'set

cOpoc, BO3BpaT B UCXOTHOE
MIOJIOXKEHHE, TIepe3arpy3Ka
CHUCTEMBI

\Y; BO3BpAIATh B UCXOJIHOE
[I0JIOXKEHUE
reside, v ri'zard HAXOIUTHCS
resistance, n ri'zistans CONPOTUBIICHUE
resolver, n ri'zolvao pernraroIiee yCTpocTBO
respective, a ris'pektrv COOTBETCTBYOIIHN
respond, v ris'pond OTBEYaTh
response, n ris'pons OTBET
rest, n rest OCTaJILHOE, OCTABIIIAsSICS YaCTh
restrict, v ris'trikt OrpaHUYNUBATH
result, n ri'zalt pe3yabTaT
\Y; IIPOUCXONTH
result from MIPOUCTEKATH U3
result in UMETh Pe3yIbTaTOM
retain, v ri'tein yJIePKUBATH
retract, v ri'trekt Opath Ha3aj
revise, v ri'vaiz nepecMaTpHUBaTh,
nepepadbaThIBaTh
robust, a ro'bast KpEIKUH
rough, a raf rpyObIil, MPUOIN3UTETHHBIN
routine, n ro'ti:n nporpaMmma
recovery routine porpamMma BOCCTaHOBIICHHSI
rule, n ru:l IIPABHIIO
run, v rAn paboTarh; MPUBOIUTH B
JBIDKEHUE
n paboTa; X011
rural, a 'rooral CEJNbCKUI
S
safe, a serf HAEKHBIN
safeguard, v 'seifga:d OXPaHSTh
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safety system

'serftr 'sistom

cucTema 0e30I1acHOCTH

salvage, n 'selvidg CIIACCHHE
satisfactorily, adv satrs'fektorrli | yI0BICTBOPUTEIIHHO
save, v SE€1V 3KOHOMUTH
scale, n skerl [IKajia
time-based scale IIKaIa BpeMEHU
large scale integrated KpyITHOMAcCIITaOHAasI
circuit UHTETpaJbHAs CXeMa
schedule, n 'fedju:l rpaduk, IIaH
scheduling, n 'fedju:lip IUTAHUPOBAHKE
task scheduling cocTaBJicHHE rpaduka
screen, n skri:n 9KpaH
search, v s3:f UCKaTh
n TIOUCK
select, v s1'lekt 0TOMpaTh, BEIOUPATH
self-contained, a selfkon'teind 3aMKHYTBIH, CAMOJIOCTATOYHBIN
self-learning, n self'ls:nip caMoOOyYeHHE,
CaMOCTOSITEJIbHOE y3HABAHHE
send (sent), v send IOCHLIATh
SEnse, v sens 00HapYX HUTh, BOCIPUHUMATD
sensing, n 'sensiy CUMTBHIBAHUEC, BOCIIPUATHUC
sensitivity, n sensa'trvotr qyBCTBHTEIHHOCTD
sensor, n 'senso CCHCOPHBIH JaTYMK, CEHCOP
separate, a 'seprit OTIEJILHBIN
sequence, n 'si:kwons [MOCJIEI0BATEILHOCTD
set, n set HaOOp, cUcTeMa, pAl, CepUs
% yCTaHABJIMBATh, IPUCBAMBATD
pre-set YCTaHOBUTH 3apaHee
several, adv 'sevral HECKOJIBKO
shaft, n Ja:ft BaJl
shape, n feip dbopma
share, n Jea TOJISt
Y JICITUTh
shortage, n '"fo:t1d3 HEXBaTKa
show, v Jovu [IOKa3bIBATh
shutdown, n 'fat,davn BBIKJTIOUEHUE
signature, n 'signifo curHarypa, o003HaueHHE,
XapaKTEPHBIA MPU3HAK
significant, a sig'nifikont 3HAYNTEILHBIN
signify, v 'signifar 03HAYaTh
similar, a 'stmilo MOOOHBIN
simplify, v 'stmplifar yIPOIIATh
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simulation, n simju'lerfn MOJICJTUPOBAHHUE
simultaneous, a simoal'teinios OJIHOBPEMEHHBIH
since, prep sins C
Cj C TE€X TMOp KakK, TaK KaK

single, a 'singl € IMHCTBEHHBIH
skilled, a skild KBaJTM(PUIIMPOBAHHBIN
smart, a sma:t YMHBIN
software, n 'spftweo IpOTrpaMMHOE 00eCTICUeHNE
solution, n sa'lu:fn pelieHne
solve, v spl periarth
sophistication, n so, fisti'ke1fn CJI0KHOCTh
source, n SJ:S HNCTOYHHK
space, n spers IIPOCTPAHCTBO
spare, a Sped 3aIacHOU
specify, v 'spesifar TOYHO OIPEICIIATh
spend (spent, spent), v spend TPATHUTD
spite: spart

in spite of, prep, cj HECMOTpS Ha
stable, a 'steibl YCTONYHMBBIN
stage, n sterds CTajus, CTYNIEeHb
standard, n 'stendad CTaHaapT

reference standard TUIIOBOW CTaHIAPT
start, v sta:t Ha4YMHATh
state, n stert COCTOSIHUE
statement, n 'stertmont YTBEPKACHUE; OIEPaTOP
status, n 'stertas MOJIOKEHUE, COCTOSIHUE
steady, a 'stedr YCTONYMBBIN

steady-state YCTAHOBUBIIIUHUCS PEKUM
stochastic, a sta'kestik CTOXaCTHYECKHUIA,

BEPOSTHOCTHBIN

stop, v stop OCTaHABIINBATh
storage, n 'sto:ridy XpaHEHHE; MAMSTh
store, v sto: XPaHUTH
subdivision, n 'sabdr, vizn HOJpa3JIeIIeHUE
succeed, v sok'si:d CJIEZIOBATh 34, MPEYCIETh
success, n sok'ses ycrnex
suffer, v 'safo VCTIBITHIBATh
sufficient, a sao'fifont JIOCTaTOYHBIN
suggest, v so'dgest npeaiaraTh
suit, v sju:t TIOJTXOTUTh, TOJTUTHCS
suited, a 'sju:trd IIPUTOTHBIH, 110X OIS
supervise, v 'sju:povaiz KOHTPOJIMPOBATh, CICTUTh

supervision, n

'sju:po’vizn

ynpaBJjieHUE, KOHTPOJIb,
HaOJIrOICHUE
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automatic supervision

ABTOMATHUYECKHUM KOHTPOJIb

supplement, n 'saplimont JIOTIOJTHEHHE, TIPUIIOKCHUE
supply, n so'plar nojayva, CHabKeHue
Y 1oJ1aBaTh, CHAOXKATh
support, n so'po:t NOAICPIKKA
sure, a Juo HaJIeKHBIN
make sure yOeTuThCs
surface, n 's3:fIs IOBEPXHOCTh
switch, n swiff BBIKJTIOUYATENb
Vv BBIKJIFOUYATh
switch off BBIKJIFOYATh
switch on BKJTIIOYATh
switch over NEPEKII0YaTh
switching, n 'swiffin NEPEKIIOUEHUE
symptom, n 'simptom CUMITOM, MPU3HAK cOO0sI
system, n 'sistom cUCTeMa, IUKII
backward chaining oOpaTHas IenHas CUCTeMa
system
closed-loop system 3aMKHYTBIM [IAKIT
drive system 3aITyCcKaromas CucTeMa
driving system 3aImyCcKaromas CucTemMa
forward chaining npsiMasi IeTHast CucTeMa
system
recovery system BOCCTaHABJIMBAEMas CUCTEMA
safety system CHUCTEMA 3aIUThI
T
take, v terk Opath
take account of YYUTBIBATh
take action IpeIPUHUMATD, COBEPIIIATh
JelcTBUE
take advantage HCII0JIb30BaTh
take care 3a00THTHCS
take into consideration NPUHSATH BO BHUMAHHE
take place IPOUCXOIUTh
take turn MPUHATH 000POT
task, n ta:sk 3a1a4a
temporary, a ‘temporori BPEMEHHBII
term, n t3:m CpPOK; TEpPMUH
in terms of C TOYKH 3PCHHS
therefore, adv 'Oeofo: I03TOMY
thoroughly, adv 'Oarolr TIIATEITHHO
thus, adv OAS TaKUM 00pazom
time, n tarm BpeMsi
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delivery time

BpCMs 1OCTABKH

timing, n 'taimin CHUHXPOHH3ALIHS
a BPEMEHHOMU
tolerance, n 'toplorons JIOITYCK
tool, n tu:l UHCTPYMEHT
computer-aided tool aBTOMATH3UPOBAHHBIH
UHCTPYMEHT
machine tool CTaHOK
tooling, n "tu:lip MeXaHH4YecKas 00paboTKa
trace, v tre1s CJICOUTDH
track, n trek JOPOKKa
\Y; OTCJIEKUBATD
transducer, n trens'dju:so npeoOpa3oBaTelb, TaTIHK
transfer, n 'trensfs: IEPEHOC
Y, trens'fs: NIEPEHOCHTh, ITEPEMEIIATh
transition, n tren'zifn nepexo;
transmit, v trenz'mit repe1aBaTh
transmitter, n trenz'mita IepeIaTyYnK
treat, v tri:t 00pabaTpIiBaTh, pacCMaTPUBAThH
trend, n trend HaIpaBJICHUE, TCHICHIINS
trigger, n "trigo TpUTTEP
\Y 3aIlyCKaTh
true, a tru: MIPABUIbHBIN
true to OM3KUH K
try, v tral NbITATHCS
turn, n t3:n 000poT, TOBOPOT
inturn B CBOIO OYepeb
turn, v 1) moBepHyTH; 2) TOUUTH Ha
TOKapPHOM CTaHKE
turn off BBIK/IIOUUTD
turn on BKJIFOUMThH
turning, n 't3:n1n TOKapHas 00paboTKa
U
ultimate, a "Altimrt BBICILIUI
unavoidable, a ~Ana'voirdobl HEU30EKHbBIN
uncertainty, n An's3:tntr HEONPEAECIIEHHOCTh
undergo, Vv _Anda'gov IOJIBEPraThCs
uniformity, n ju:ni'fo:mitr eMHO00pa3ne, OJTHOPOTHOCTD
unit, n 'ju:nit eIUHALA, OJIOK
unlikely, adv an'larkls HEBEPOSATHO
unmanned, a An'mand HEOOCTy>)KUBAEMBbIH,
aBTOMATUYECKUM
unsatisfactory, a An setis'fektorr | HEyOBICTBOPUTEIHHBIN
untended, a Aan'tendid aBTOMATHU3HPOBAHHBIN
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update, n Ap'dert 00HOBJIEHUE, MOAUDUKAIIUS
\ MOJICPHU3UPOBATH
upgrade, n Ap'grerd MojepHu3aIus (mpod. anrpeiin),
3aMeHa armapaTHbIX CPEJICTB
% NIEPEBOJIUTH Ha 00JIee CIIOKHYIO
paboty
upper, a 'ApQ BEPXHUU
upset, n Ap'set HapylIeHUe
urgently, adv '3:dzontll CPOYHO
\
value, n ‘'valju: 3HAYEHUE, BEJIUUMHA
variable, n 'veariabl NIepeMeHHasl BeJIMYMHA
variety, n vo'rarotl psiZl, MHOXKECTBO, pa3HOOOpa3ue
vary, v 'VEOTrI MEHSThCS
vehicle, n 'vi:ikl TPAHCIIOPTHOE CPEICTBO
velocity, n vi'lpsitr CKOPOCTh
via, prep 'vaio IOCPEJICTBOM, Uepes
viable, a 'varabl JKU3HECIIOCOOHBIN
vice versa, adv varsi'vs:so Ha000pOT
view, n Vju: BHUI
\Y paccMaTpuBaTh
wW
warning, n 'wo:nip npeaypeKACHUE
wave, n welv BOJTHA
wave length JUTMHA BOJIHBI
way, n wel C1oco0; MyTh
wear (wore, worn), v WED HOCUTH, N3HAILINBATD
n W3HOC
welding, n 'weldin CBapkKa
whenever, Cj wen'evo BCSKHI pa3 Korja
whereby, adv wea'bar OCPEACTBOM YETro
whole, n hool Lesioe
a 1LICJIbIM, BECh
widespread, a 'wardspred IIMPOKO PACIPOCTPAHECHHBIN
workpiece, n 'w3:kpi:s oOpabaTbeIBacMOe U3JIEITHE
world-wide, a w3:ld'waid BCEMHUPHO U3BECTHBIM
worn out, a 'wo:n'aot W3HOIIIEHHBIN
wrong, adv ron HEIPABHIILHO
Y
yield, v ji:ld JaBaTh
n BBIXOJI, BRIPAOOTKA
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