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PREFACE

Translation of scientific and technical texts is one of the most relevant
areas in translation studies nowadays. In light of expanding the scope of science,
the importance of receiving the actual information, the need to disseminate
scientific data obtained in the research, and the accuracy of scientific and
technical translation become one of the prionties of the further development of
science depends upon. Peculiarities of such a kind of discourse in respect of
linguistics are related not only to style but to grammar and lexis. The main
lexical characteristic is its specific definitions and terms, terminological phrases,
shortened forms, mathematical formulas, etc.

Technical English 1s a form of standard English that uses technical
vocabulary and certain features of style and grammar. As for the vocabulary of
technical English, there are a few core words that are common to this writing such
as analysis, result, product, process and so on. We have the technical vocabulary
of computing, medicine, economics, etc. One more point to note: usual words
sometimes take on a specific meaning when used as technical terms.

The language of documents in technical English 1s not harder to master
than the language of non-technical documents. There are a lot of different fields
of technical English, but across these fields, there are two main types of
documents:

a) semi-technical texts which are aimed at a general reading public, and do
not require any high-level understanding of technical matters;

b) documents aimed at specialists in a given field, and require a specialist
familiarity with the technicalities of the subject.

The proposed edition is a logical continuation of the edition for first-year
students, which aimed to teach students to be able to translate scientific, non-
fiction, and technical texts.

Each workshop of this edition includes different tasks for students to study
and activate lexical units and phrases in writing, aimed at improving the usage
of vocabulary during translation.

THE GRADE SYSTEM AND CONVERSION

1-20 workshops:  90-100 points (A)
1-18 workshops: 83-89 points  (B)
1-16 workshops: 75-82 points  (C)
1-14 workshops: 66-74 points (D)
1-12 workshops:  60-65 points  (E)
<12 workshops:  fail (Ex)



Workshop 1

1. Read the text carefully before doing the tasks below

Turn to the problem of the representation of information — how do we
represent the information we want to process. To simplify the problem of the
representation of information we will, at present, examine only the problem of
the transmission of information from here to there. Transmission through time or
through space are the same problem. The standard model of the system is given
in Figure 1.

Starting of the left-hand side of Figure 1 we have a source of information.
We do not discuss what the source is. It may be a string of: alphabetical
symbols, numbers, mathematical formulas, musical notes of a score, the symbols
now used to represent dance movements — whatever the source is and what ever
“meaning” is associated with the symbols is not part of the theory. We postulate
only a source of information, and by doing only that, and no more, we have a
powerful, general theory which can be widely applicable. It is the abstraction
from details that gives the breadth of application.

, \

Information System 5

Figure 1

When in the late 1940s C. E. Shannon created Information Theory there

was a general belief he should call it Communication Theory, but he insisted on
the word “information”, and it is exactly that word which has been the constant
source of both interest and of disappointment in the theory. One wants to have a
theory of “information”™ but it is simply a theory of strings of symbols. Again, all
we suppose is there is such a source, and we are going to encode it for
transmission. The encoder is broken into two parts, the first half is called the
source encoding which as its name implies is adapted to the source, various
sources having possibly different kinds encodings.
The second half of the encoding process is called channel encoding and it is
adapted to the channel over which the encoded symbols are to be sent. Thus, the
second half of the encoding process is tuned to the channel. In this fashion, with
the common interface, we can have a wide variety of sources encoded first to the
common interface, and then the message is further encoded to adapt it to the
particular channel being used.

Next, going to the right in Figure 1, the channel is supposed to have
“random noise added”. All the noise in the system is incorporated here. It is
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assumed the encoder can uniquely recognize the incoming symbols without any
error, and it will be assumed the decoder similarly functions without error. These
are idealizations, but for many practical purposes they are close to reality.

Next, the decoding is done in two stages, channel to standard, and then
standard to the source code. Finally, it is sent on to the sink, to its destination.
Again, we do not ask what the sink does with it.

As stated before, the system resembles transmission, for example a
telephone message from me to you, radio, or TV programs, and other things
such as a number in a register of a computer being sent to another place. Recall,
again, sending through space is the same as sending through time, namely
storage. If you have information and want it later, you encode it for storage and
store it. Later when you want it, it is decoded. Among encoding systems is the
identity, no change in the representation.

2. Find the English equivalents in the text and commit them to memory

CIIPOCTHTH IPOOIIEMY

JuKepeso 1Hdopmalii

PAZIOK 3

OyTH IIHPOKO 3aCTOCOBAHUM
3araJibHe IepeKOHAHH

BHX1/IHE KOJYBaHHS

OyTH aIallTOBAaHUM JI0 YOTOCh
OYTH BKJIIOUEHHM

BXIJHI CHMBOIIH

HAIPaBUTH JI0 MICIS IPH3HAYEHHS

NoRie BENETe LT RIS VS RIS R

[om—
o

3. Complete the sentences with the words and word combinations given below
and then translate those ones into Ukrainian

a transmission, through space, a source, to postulate, a disappointment, an
encoder, a channel, a random noise, a storage, an identity

1. String theory describes how strings propagate ... and interact with each other.
2. Never specify any details which may uncover your ... . 3. Friends in the
autonomous vehicle industry ... that fully autonomous vehicles will need to be
10 times safer than human-dniven cars to be successful and broadly allowed on
public roads. 4. They’re proteins that are controlling things like ion
movement. 5. Select here the algorithm method which will used to add ... to the
immages. 6. Additionally, the images must retain their copyright and
information. 7. Perhaps the biggest ... is some features in economic part. 8. ...
sometimes 1s tight, but when you switch you can hear the rattle. 9. It might be
used for secondary and off-line ... . 10. The signal of ... inside of motor’s
junction box uses PCB board, also can choose aerial socket.



4. Translate the following sentences into English using the words and word
combinations below

fo represent the information, close to reality, to be widely applicable, to encode
smth, a general belief, to examine the problem, the constant source, a random
noise, from here to there, associated with, no change

1. BoHH IIpoCTOI0 MOBOIO MOSCHIOIOTH CBOIM IIOCIIJIOBHHKAM, SIK JIICTaTHCA /10
MicTa. 2. BeOG-caliT — 11e cydacHHIl iHCTPYMEHT, SIKHIl pelpe3eHTy€e KOMIIaHilo, a
TouHinre iHGopMmarlio npo Hei y Mepexi IHTepHet. 3. Hapasi Tpeba mpoBecTH
aKTyali3aIfio MpodlleMH, po3poOHTH IUIaH TeXHIYHHX 3axoidiB. 4. V rpymi, e
BXKHBAIH IUTaniebo, AK 1 O”iKyBajocs, He OylIo JKOAHHX 3MiH. 5. [Hmmm
HEraTHBHHM HAcIIJIKOM € Te, IO IIanedo MoKe BHKJIHMKATH MOOIYHI e(eKTH,
IIOB’S3aH1 3 peaJlbHUM JiKyBaHHAM. 6. CHCTEMH NPOMHCIIOBOIO OYHINEHHA 1
(¢utbTpanii 3HAHNUIM HAHOIIBIION0 PO3MOBCIO/KEHHSA Y XapyoBii, MeJUUHIIl 1
XiMiuHii mpoMuciaoBocTi. 7. IIIupoko moImupeHa AyMKa, IO MH HaOIIDKaeEMOCT
70 KIHI IIOTOYHOTO PHHKOBOTO IHKIY. 8. YCl JKHBI TKaHHHH NHOTPeOYIOTH
IOCTIITHOTO JDKEpesa €Heprii, 1Mo BHPOOJAETHCS Il Yac CHAIIOBAHHS IaJHBa
(BYTIIeBOIB, XKHPIB, OLIKIB). 9. baHKIBCBKI KapTKH, SK MPaBHIIO, KOAYIOTH caMe
TakuM MeTtoZioM. 10. TyT BH MokeTe 0OpaTH aaropuTM, AKUH Oy/ie BHKOPHCTAaHO
U JOJaBaHHS BHIIAJKOBOTO IMyMy 0 300paxkens. 11.I[um po3poOHHKH
XOTLTH TOKA3aTH, IO iXHSA I'pa MaKCHMAaIBHO HaOIIDKEHA JI0 PealbHOCTI.

5. Read the extract below, fill in the gaps with the missing prepositions, and
make 5 questions to the text

I feel it necessary to point ... how things are actually done ... us when we
communicate ideas. Thus, I want, at this time, to get an idea ... my head ...
yours. I emit some words from which you are supposed to get the idea. But if
you later try to transmit this i1dea ... a friend you will emit, almost certainly,
different words. In a real sense, the “meaning” is not contained in the specific
words I use since you will probably use different words to communicate the
same 1dea. Apparently different words can convey the same “information”. But
if you say you do not understand the message then usually a different set ...
words is used ... the source in a second or even third presentation ... the idea.
Thus, again in some sense, the “meaning” is not contained in the actual words I
use, but you supply a great deal ... surrounding information when you make the
translation ... my words to your idea of what I said inside you head.

We have learned to “tune” the words we use to fit the person ... the
receiving end; we, to some extent, select according to what we think is the
channel noise, though clearly this does not match the model I am using above
since there 1s significant noise in the decoding process, shall we say. This
inability of the receiver to “hear what i1s said” ... a person in a higher
management position but to hear only what they expect to hear, is, of course, a
serious problem in every large organization, and is something you should be
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keenly aware ... as you rise ... the top of the organization. Thus, the
representation ... information in the formal theory we have given 1s mirrored
only partly in life as we live it, but it does show a fair degree ... relevance
outside the formal bounds ... computer usage where it is highly applicable.

6. Translate the text from task 1 into Ukrainian.

Workshop 2

1. Read the text carefully before doing the tasks below

Simply stated, a system is an integrated composite of people, products, and
processes that provide a capability to satisfy a stated need or objective. Systems
engineering consists of two significant disciplines: the technical knowledge
domain in which the systems engineer operates, and systems engineering
management.

Three commonly used definitions of systems engineering are provided by
the best-known technical standards that apply to this subject. They all have a
common theme:

* A logical sequence of activities and decisions that transforms an
operational need into a description of system performance parameters and a
preferred system configuration. MIL-STD- An interdisciplinary approach that
encompasses the entire technical effort, and evolves into and verifies an
integrated and life cycle balanced set of system people, products, and process
solutions that satisfy customer needs.

* An interdisciplinary, collaborative approach that derives, evolves, and
verifies a life-cycle balanced system solution which satisfies customer
expectations and meets public acceptability. In summary, systems engineering is
an 1interdisciplinary engineering management process that evolves and verifies
an integrated, life-cycle balanced set of system solutions that satisfy customer
needs.

As illustrated by Figure 1, systems engineering management 1is
accomplished by integrating three major activities:

* Development phasing that controls the design process and provides
baselines that coordinate design efforts,

* A system engineering process that provides a structure for solving design
problems and tracking requirements flow through the design effort, and

» Life cycle integration that involves customers in the design process and
ensures that the system developed is viable throughout its life. Each one of these
activities 1s necessary to achieve proper management of a development etfort.



Phasing has two major purposes: it controls the design effort and is the major
connection between the technical management effort and the overall acquisition
effort. It controls the design effort by developing design baselines that govern
each level of development. It interfaces with acquisition management by
providing key events in the development process, where design viability can be
assessed. The wviability of the baselines developed i1s a major input for
acquisition management Milestone (MS) decisions. As a result, the timing and
coordination between technical development phasing and the acquisition
schedule is crtical to maintain a healthy acquisition program. The systems
engineering process is the heart of systems engineering management. Its purpose
1s to provide a structured but flexible process that transforms requirements 1nto
specifications, architectures, and configuration baselines. The discipline of this
process provides the control and traceability to develop solutions that meet
customer needs. The systems engineering process may be repeated one or more
times during any phase of the development process.

Life cycle integration i1s necessary to ensure that the design solution 1s
viable throughout the life of the system. It includes the planning associated with
product and process development, as well as the integration of multiple
functional concerns into the design and engineering process. In this manner,
product cycle-times can be reduced, and the need for redesign and rework
substantially reduced.

Figure 1
Three Activities of Systems Engineering Management




2. Find the English equivalents in the text and commit them to memory

IHTErpoBaHa CYKYIIHICTh YOI OCh

CIIUIbHA TeMa
JIOTiYHA MOCTIIOBHICTS Miff i piniens
OakaHa KOH]Iryparisi CHCTEMH
MDKIHCIHIITIHAPHUIT IIpoIleC yIIpaBIliHHA
30aJ1aHCOBaHMIl JKHTTEBHIT ITHKII
IIpONCC IIPOCKTYBAaHHA
0a30B1 MapamMeTpu KoHQIryparii

IHTEerpanis JKUTTEBOTO IHKITY

NoklieJEEN Ele RV, RN -SSRVERE S R
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3. Complete the sentences with the words and word combinations given below
and then translate those ones into Ukrainian

an interdisciplinary approach, a design effort, an operational need, the
technical knowledge, to develop solutions, to apply to, a stated need, to satisfy
customer needs, a common theme, significant disciplines

1. The company also ... for such vehicles on the Ukrainian market. 2. Scholars
throughout the University are making ... contributions to their ... . 3. If it is
technical translation, then the translator must have ... . 4. But that should ...
every major decision. 5. This connection allows to coexist with two seemingly
different subjects, separated by centuries, but connected by ... power and
personality. 6. For most ... this 1s okay. 7. ... of the scientific program attracted
a large number of doctors of related specialties: neurosurgeons, genetics,
psychiatrists, general practitioners and health care organizers. 8. Professional
websites and so different from the sites, amateur, they are able to fully ... . 9. ...
to upgrade equipment by using EPLAN system. 10. You’ll learn to identify
problems and leverage technology ... and realize strategic opportunities in any
business worldwide.

4. Translate the following sentences into English using the words and word
combinations below

a baseline configuration, to evolve into, associated with, to govern, an
acquisition, a life cycle, major activities, an engineering management, to
provide a capability, an engineering process

1. CydacHi eJeKTpOHHI MIKPOCKOIH HAJalOTh YHIKAJIbHI MOMKIHBOCTI JIJIA
IPSMOTO  CIIOCTEPEIKEHHS 3a IIOBEPXHEI0 IMOJApiOHEHOro BYIJIEBOJIOKHA.
2. CTBOpIOIOYH OCOOIHBI YMOBH 1 BTPYYAIOYHCh Y CTPYKTYpPY sjipa KIITHHH,
(paxiBIi 3MYIIYIOTEH ii pO3BHBATHCS Yy HNOTPIOHY TKAaHHHY a00 HaBITh y IIUIHIA
oprani3zM. 3. Ileii nepio, Ik IpaBIWIO, HA3UBAIOTh KHUTTEBHM ITHKIOM IIPOEKTY.
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4. OCHOBHI HanpsAMH AUUILHOCTI (POHY: 3/10POB’f, OCBITa, I'€HJIEpHA PIBHICTH,
colllaJIbHE  3allydeHHs, OnarojiiiHicTe. 5. Hami  1mKeHepHI IHporpamu
30CEPE/KYIOTh YBary Ha po3poOlli TEeXHOJIOriYHOTO IpoIecy, CHCTEM Ta
BHXOIB. 6. MU rOTOBI IIpeJICTAaBUTH 3alliKaBJIEHHM OcO00aM HaIly T€XHOJIOTIO,
MeToJ 30HpaHHA JAaHUX 1 pe3yIbTaTH JIOCIIIKEHb. 7. AJKe Il HmepcTHI Oyin
HaJIUTEH1 BJIJI0I0 KEPYBATH BOJICIO HapoaiB. 8. MaiicTtep Hajjae BaM MOXIIHBICTD
OTPHUMATH 3HAaHHA Yy Tajly3l IHKeHepHoTo yrpaBiiHHA. 9. bazoBa koHdiryparnis,
BIJIOMA SK «3MIIAHUIT JIOTICTHYHHI NIEPEBI3HHUK», BHKOPUCTOBYE OJJUH CETMEHT
IIiJT THCKOM 1 ouH 0e3 THCKY, Ta Moxke HecTH 7600 xr Bantaxy. 10. JlepkaBa
HaJa€ MATPHMKY cTapTaraM, IIo MOB’ A3aHi 3 MH(PPOBOIO BaTIOTOIO.

5. Read the extracts below and match the words and their definitions
Manufacturing (Production, Construction) / Disposal / Development /
Verification / Deployment (Fielding) / Support / Operation / Training

(1) ... includes the activities required to evolve the system from customer needs
to product or process solutions.

(2) ... includes the fabrication of engineering test models and “brass boards,”
low-rate initial production, full-rate production of systems and end items, or the
construction of large or unique systems or subsystems.

(3) ... includes the activities necessary to imitially deliver, transport, receive,
process, assemble, install, checkout, train, operate, house, store, or field the
system to achieve full operational capability.

(4) ... 1s the user function and includes activities necessary to satisfy defined
operational objectives and tasks in peacetime and wartime environments.

(5) ... includes the activities necessary to provide operations support,
maintenance, logistics, and material management.

(6) ... includes the activities necessary to ensure that the disposal of
decommissioned, destroyed, or imreparable system components meets all
applicable regulations and directives.

(7) ... includes the activities necessary to achieve and maintain the knowledge
and skill levels necessary to efficiently and effectively perform operations and
support functions.

(8) ... includes the activities necessary to evaluate progress and effectiveness of
evolving system products and processes, and to measure specification
compliance.

6. Translate the text from task 1 into Ukrainian.

1



Workshop 3

1. Read the text carefully before doing the tasks below

Specific output thresholds have been boosted to 6950 kW/cylinder by
MAN B&W Diesel’s 1080 mm bore MC/ME two-stroke designs. A single 14-
cylinder model can thus deliver up to 97 300 kW for propelling projected 10 000
TEU-plus containerships with service speeds of 25 knots-plus. (The largest
containerships of the 1970s typically required twin 12-cylinder low speed
engines developing a combined 61 760 kW). Both MAN B&W Diesel and
Wirtsild Corporation (Sulzer) have extended their low-speed engine
programmes from the traditional 12-cylinder limit to embrace 14-cylinder
models. Power ratings in excess of 100 000 kW are mooted from extended in-
line and V-cylinder versions of established low speed engine designs. V-
configurations, although not yet in any official programme, promise valuable
savings in weight and length over in-line cylinder models, allowing a higher
number of cylinders (up to 18) to be accommodated within existing machinery
room designs. Even larger bore sizes represent another route to higher powers
per cylinder. Engine development has also focused on greater fuel economy
achieved by a combination of lower rotational speeds, higher maximum
combustion pressures and more efficient turbochargers. Engine thermal
efficiency has been raised to over 54 per cent and specific fuel consumptions
can be as low as 155 g/kWh. At the same time, propeller efficiencies have been
considerably improved due to minimum engine speeds reduced by more than 40
per cent to as low as 55 rev/min.

The pace and expense of development in the low-speed engine sector have
been such that only three designer/licensors remain active in the international
market. The roll call of past contenders includes names either long forgotten or
living on in other fields: AEG-Hesselman, Deutsche Werft, Fullagar, Krupp,
MclIntosh and Seymour, Neptune, Nobel, North British, Polar, Richardsons
Westgarth, Still, Tos1, Vickers, Werkspoor and Worthington. The most recent
casualties were Doxford, Gotaverken and Stork, some of whose products remain
at sea in dwindling numbers. These pioneering designers displayed individual
flair within generic classifications which offered two-or four-stroke, single-or
double-acting, and single-or opposed-piston arrangements. The Still concept
even combined the Diesel principle with a steam engine: heat in the exhaust
gases and cooling water was used to raise steam which was then supplied to the
underside of the working piston.

Evolution has decreed that the surviving trio of low-speed engine designers
(MAN B&W, Mitsubishi and Sulzer) should all settle — for the present at least —
on a common basic philosophy: uniflow-scavenged, single hydraulically-
actuated exhaust valve in the head, constant pressure turbocharged, two-stroke
crosshead engines exploiting increasingly high stroke/bore ratios (up to 4.2:1)
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and low operating speeds for direct coupling to the propeller. Bore sizes range
from 260 mm to 1080 mm.

In contrast the high/medium speed engine market 1s served by numerous
companies offering portfolios embracing four-stroke, trunk piston, uniflow- or
loop-scavenged designs, and rotating piston types, with bore sizes up to 640
mm. Wirtsild’s 64 engine — the most powerful medium speed design — offers a
rating of over 2000 kW/cylinder from the in-line models.

Recent years have seen the development of advanced medium- and high-
speed designs with high power-to-weight ratios and compact configurations for
fast commercial vessel propulsion, a promising market.

2. Find the English equivalents in the text and commit them to memory

pe3yJIbTaT FPAHHYHHX IOKA3HHKIB

JIBOTAKTHI KOHCTPYKIIil

HOMIHAJIbHA ITOTYXKHICTh
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CYTTEBA €KOHOMIS Baru Ta JOBXKHHH

MaIllHHHE BIIIIEHHS

MIBUJIKICTH 0OepTaHHs

HOPITHEB] KOHCTPYKITIi

O 00 i~1 i

10 | BIAMOBIIHI 3pa3Ku

3. Complete the sentences with the words and word combinations given below
and then translate those ones into Ukrainian

a promising market, a steam engine, a filel economy, a working piston, fuel
consumptions, efficient turbochargers, low speed engines, to boost to, exhaust
gases, a cylinder model

1. The power output of the 1200, which remained in production alongside the
12/50, was subsequently ... 48 bhp. 2. Several complicated, but perfect in its
technical solution, 2-... Lanchester ahead of their competitors, due to its
reliability, softness and ease of operation. 3. A feature of these spacecraft is that
they can use the Earth’s magnetic field for ... . 4. All Ingenium engines will be
equipped with advanced and ..., central direct high-pressure fuel injection,
variable valve timing and start-stop technology. 5. After starting the GPS
monitoring ... decrease for 15-20 % as usually. 6. The ... in the higher gears
reduce the noise level inside the vehicle. 7. The car was to use ... powered by
uranium fission similar to how nuclear submarines work. 8. According to
statistics, trucks and buses produce more exhaust gases than cars. 9. The change
of pressure, in turn, moves the ... . 10. We position Ukraine as a technological
partner, as a promising market, as a country of innovation.
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4. Translate the following sentences into English using the words and word
combinations below

combustion pressures, casualties, a fuel economy, a containership, an
international market, an official programme, higher powers, a steam engine,
exhaust gases, a high speed

1. CurHan y Mepexi pyXaeTbcsi JOCHTh IBHAKO. 2. 3TIHO 31 CTaTHCTHKOIO,
BaHTAXKHI MAIIMHHU 1 aBTOOYCH BHPOOJAIOTH OUIBIE BHUXJIONHHX Ta3iB, HIX
JeTKOBI aBTOMOOLT. 3. 3apa3 aemam OUIbIE KOMIIAHI XOYyTh BHHTH Ha
MDKHApOJHHUIT PHHOK, OXOIIHUTH CBOIMH IIOCAYTaMH 1 TOBapaMH BeCh CBIT.
4. ®opcyHKH NMpH3HAYEHI U1 PO3IMUIIOBAHHS 3MIMIAHOTO 3 IOBITPSIM MaIHBa,
0 IOCTYNa€e y IIIHJIPU JABHUTYHA BHYTPINIHBOTO 3TOPSHHS I1iJ] BEIUKHM
tHcKOM. 5. I1i peniriero po3ymioTh cnerugiude yCBIAOMICHHS HABKOIHITHBOL
IOIfiCHOCTI, sKe 3acHOBaHe Ha Bipi y Bumi cmwmd. 6. OdimiiiHa mporpama
posnogseThes 0 10:00 30 xBiTHA 31 3peyeHHs KopoiieBH beaTpikc BiJl mpecToly,
ICIS YOTO KOPOJIBCBKAa CiM’s 3’MBHTHCA Ha OankoHl mamamy. 7. Mopcekmii
TEPMIHAI BMIIye KOHTeiiHepoBo3H Ta Maii (150 ToH) BaHTaXkH1 Cy/IHA.
8. ExoOHOMIs ManuBa TaKOX 3aJIeKUTh BiJ[ TOTO, /I YOrO BH BHKOPHCTOBYETE
CBiif aBTOMOO1IE. 9. B ocTaHHI IHI KUTBKICTE 0OCTPLIIB 1 KepTB Ha QPOHTI Pi3KO
30impnmIaca. 10. Bin OyB iH)KEHEpOM 1 BHHAXIJHHKOM, HOTO HAiBITOMIIIHI
BHHAX1Jl — Cy4acHHIl mapoBHIi JBUTYH.

5. Read the extract below, fill in the gaps with the missing prepositions, and
make 5 questions to the text

Fuel is injected ... the precise quantity and ... exactly the moment required ... the
conditions ... which the engine i1s operating. The pump’s intake flow throttle
ensures that only the precise amount ... fuel required is pressurized, resulting in a
very high pump efficiency and consequently low fuel consumption. The
advantages ... the common rail injection system are fully exploited in conjunction
... the engine control system. The flexibility ... the injection system ... respect to
injection pressure and timing allows the option to access and optimize the engine
operating parameters throughout the performance map (addressing fuel
consumption and emissions, ... example). ... each operating condition ... the
engine the engine control system analyses the sensor mformation and computes
them into a setting ... system fuel pressure, injection start and timing. The
computed data takes into account engine speed, power demand and transient
operating conditions, such as engine warm-up after cold starting. The scope also
embraces surrounding conditions and possible faults in the drive system, with
appropriate countermeasures automatically being initiated. In addition, the engine
control system monitors the limits to certain operating parameters (maximum
pressure ... the fuel system, for example) to avoid component damages.

6. Translate the text from task 1 into Ukrainian.
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Workshop 4

1. Read the text carefully before doing the tasks below

There are two basic types of blast forces which occur simultaneously in a
nuclear detonation blast wave; these are direct blast wave overpressure forces,
measured in terms of atmospheres of overpressure; and indirect blast wind drag
forces, normally measured in the velocities of the winds which cause them. The
most important blast effects, insofar as production of casualties requiring
medical treatment is concerned, will be those due to the blast wind drag forces.
However, direct blast effects can contribute significantly to the immediate
deaths and injuries sustained close to the point of detonation. Personnel in
fortifications or unbuttoned armored vehicles who are protected from radiation
and thermal and blast wind effects, may be subjected to complex patterns of
direct overpressures since blast waves may be reflected and reinforced within
them. Blast effects will also be present to a much lesser extent when an RDD
uses a conventional explosive as the dispersal mechanism.

a. Direct Blast Injury. When the blast wave acts directly upon a resilient
target such as the human body, rapid compression and decompression result in
transmission of pressure waves through the tissues. These waves can be quite
severe and will result in damage primarily at junctions between tissues of
different densities (bone and muscle) or at the interface between tissue and air
spaces (lung tissue and the gastrointestinal [GI] system). Perforation of the
eardrums would be a common, but a minor blast injury.

b. Indirect Blast Wind Drag Forces. The drag forces of blast winds are
proportional to the velocities and duration times of those winds, which in turn
vary with distance from the point of detonation, yield of the weapon, and
altitude of the burst. These winds are relatively short in duration but are
extremely severe and may reach several hundred km per hour. Indirect blast
injuries will occur as crush and translational injuries, and as missile injuries.
Casualties will be thrown against immobile objects and impaled by flying
debris; therefore, solid organ, extremity, and head injuries will be commonplace.
The distance from the point of detonation at which severe indirect injury will
occur is considerably greater than that for serious direct blast injuries.

(1) Crush and translational injuries. The drag forces of the blast winds are
strong enough to displace even large objects, such as vehicles, or to cause the
collapse of large structures, such as buildings. These events can result in very
serious crush injuries, similar to injuries seen in earthquakes and conventional
bombings. A human body can itself become a missile, and be displaced a
variable distance and at variable velocities depending upon the intensity of the
drag forces and the nature of the environment. The resulting injuries sustained
are termed translational injuries. The probability and the severity of the injury
depend on the velocity of the human body at the time of impact.
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(2) Missile injury. The number of missiles that can be generated by the
blast winds depends to some extent upon the environment, that is, different
terrain types will have different quantities of material available for missile
production. However, the drag forces of the blast winds produced by nuclear
detonations are so great that almost any form of vegetation or structure, if
present, will be broken apart or fragmented into a variety of missiles. Multiple
and varied missile injuries will be common. The probability of a penetrating
injury increases with increasing velocity, particularly for small, sharp missiles
such as glass fragments. Heavier objects require higher kinetic energies to
penetrate, therefore, heavy blunt missiles will not ordinarily penetrate the body,
but can result in significant injury, particularly fractures.

2. Find the English equivalents in the text and commit them to memory

CHJIa BHOYXY

MIBHJAKICTH BITPY

HACIIJIKH BHOYXY

MICIIE JIETOHAI1

0CO0OBHIT CKJIa

MEXaHI13M pO3CIIOBaHHS
IIUTYHKOBO-KHIIKOBHUIT TPAKT
HOTYKHICTH 30poi

3BHYHE SBHIIE

10 | mpsime yIIKOKEHHS

(W RN SRR VS Y S

NeRieREN Rle))

3. Complete the sentences with the words and word combinations given below
and then translate those ones into Ukrainian

immediate deaths, different densities, eardrums, to require medical treatment,
armored vehicles, blast effects, flying debris, extremely severe, basic types, to
occur simultaneously

1. However, four ... of temperament can be used for the study of individuality.
2. Nowadays the world is in the process of transformation and goes through
several types of crises that ...: social, resources, socio-systemic, economic.
3. However, other injuries ... intervention can also occur. 4. It is however not to
be confused with a nuclear explosion, such as a fission bomb, which by
releasing nuclear energy produces ... far in excess of what 1s achievable by the
use of conventional explosives. 5. Not all poisoning results in .... 6. She
proposed the construction of five ... with a common chassis and different
functions. 7. By making exquisitely precise measurements astronomers have
found that different parts of the asteroid Itokawa have ... . 8. The victim after the
incident, went to doctors, who recorded his rupture ... . 9. The laws here are ... .
10. The pilot immediately banked his aircraft sharp to the left to avoid ... .
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4. Translate the following sentences into English using the words and word
combinations below

a detonation, in earthquakes, to be broken apart, complex patterns, particularly
fractures, kinetic energies, a lesser extent, nature of the environment, protected
from radiation, different terrain types, to become a missile

1. ITi€l cucteMn HaB4yamm KamiOpHIHCHKUX PATYBAJIBHHKIB JUUII BHKOPHCTAHHS
i gac 3emuerpyciB. 2. J[pyrowo oQUHUIEIO, IO PO3pOOIAETHCS, Ma€ CTaTH
KpHJIaTa pakeTa MOPCHKOrO 0a3yBaHHS, TAKOK OCHAIEHA SZICPHHM 3apsyioM.
3. PimteHHsA mpoOieMH paIliOHAJIBHOTO BHKOPHCTAHHA OI0JOTIYHHX pecypcis,
OXOPOHH TIIPHPOJH Ta HABKOIUIMHBOTO CEpPEeIOBHINA MOXIMBO JIHINE i3
3amydeHHsAM Olomorii. 4. Takmii kamyduispk BHCOKOe(EKTHBHHI, aie He
YHIBEpCAIbHHI, a/pKe NEepeMIMEHHS [0 1HIIOI MICIIEBOCTI, $K IPaBHIIO,
JAeMacKye MUCITUBIE. 5. 'HIB HOTO BOrHEM PO3ITHUBAETHCS, 1 CKEJll pO3MAJAI0ThCS
nepel HUM. 6. ATOMH 1 MOJIEKY/IH TIOCTIHHO MepeOyBaloTh Y pyci, TOMY BOHH
MalTh KIHETHYHY eHeprio. 7. HaliOuIbI momupeHo NpHYHHOIO PEIHIHBHOTO
MEHIHTITY € IEepelloM Yepemna, a caMe IEepeOMH, IO BIUIMBAIOTH Ha OCHOBY
yepena 4Yd MONIHPIOIOTHCS IO HABKOJIIOHOCOBHX Ma3yX Ta Mipamij] CKpPOHEBOI
kicTkd. 8. S moBepHynacs 10 Moro OyJHHKY, IIOBHICTIO 3aXHIIleHa BiJl pajiallii,
TOMY IO 3HANa, IO Ile He MOXe 3amoJiaTH MeHi mkoau. 9. Ile moike Takox
BIUTHHYTH Ha JOPOCIHX, aje Y MeHmoMy cTymeHi. 10. V paszi BuOyxy saepHoi
OOETr0I0BKH MOXKIIHBE IIOKPUTTS 30HH YPa)KeHHs HeOe3MeYyHHMH MaTepiajJaMu.

5. Read the extracts below and choose the title to each paragraph
Erythema / Hyperthermia / Neurologic Dysfunction / Hypotension

(1) Casualties who have received a potentially lethal radiation injury show a
significant rise in body temperature within the first few hours postexposure.
Although the number of cases 1s few and 1s frequently overlooked, this condition
appears to be a consistent finding. The occurrence of fever and chills within the
first day postexposure is associated with a severe life-threatening radiation dose.
Hyperthermia may occur in patients who receive lower, but still serious
radiation doses (200 cGy or more).

(2) A person who has received a whole-body dose of more than 1000 cGy will
develop erythema within the first day postexposure. Erythema is less frequently
seen with lower doses (200 cGy or more).

(3) A noticeable and sometimes clinically significant decline in systemic blood
pressure has been recorded i victims who have received a supralethal whole
body radiation dose. A severe hypotensive episode was recorded in one person
who had received several thousand cGy. In persons who received several
hundred c¢Gy, a drop in systemic blood pressure of more than 10 percent has
been noted. Severe hypotension after irradiation is associated with lethal injury.
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However, if the radiation dose has been determined to be less than 1000 cGy,
then a physical injury should be suspected as being responsible for the
hypotension.

(4) Experience indicates that almost all persons who demonstrate obvious signs
of damage to the CNS within the first hour postexposure have received a
supralethal dose. Symptoms include mental confusion, convulsions, and coma.
Intractable hypotension will probably accompany these symptoms. Without
aggressive medical support, these patients succumb within 48 hours.

6. Translate the text from task 1 into Ukrainian.

Workshop 5

1. Read the text carefully before doing the tasks below

Why learn about aerodynamics? For an answer, just take a look at the
following five photographs showing a progression of airplanes over the past 70
years. The Douglas DC-3 (Figure 1), one of the most famous aircraft of all time,
1s a low-speed subsonic transport designed during the 1930s. Without a
knowledge of low-speed aerodynamics, this aircraft would have never existed.
The Boeing 707 (Figure 2) opened high-speed subsonic flight to millions of
passengers beginning in the late 1950s. Without a knowledge of high-speed
subsonic aerodynamics, most of us would still be relegated to ground
transportation. The Bell X-1 (Figure 3) became the first piloted airplane to fly
faster than sound. Without a knowledge of transonic aerodynamics (near, at, and
just above the speed of sound), neither the X-1, nor any other airplane, would
have ever broken the sound barrier.

The Lockheed F-104 (Figure 4) was the first supersonic airplane point-
designed to fly at twice the speed of sound, accomplished in the 1950s. The
Lockheed-Martin F-22 (Figure 5) is a modern fighter aircraft designed for
sustained supersonic flight. Without a knowledge of supersonic aerodynamics,
these supersonic airplanes would not exist. Finally, an example of an innovative
new vehicle concept for high-speed subsonic flight is the blended wing body
shown in Figure 6. The airplanes in Figures 1-6 are six good reasons to learn
about aerodynamics, especially about low-speed aerodynamics, high-speed
subsonic aerodynamics, transonic aerodynamics, supersonic aerodynamics, and
more.

Airplanes are by no means the only application of aerodynamics. The air
flow over an automobile, the gas flow through the internal combustion engine
powering an automobile, weather and storm prediction, the flow through a
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windmill, the production of thrust by gas turbine jet engines and rocket engines,
and the movement of air through building heater and air-conditioning systems
are just a few other examples of the application of aerodynamics.

Figure 1 Figure 2

To learn a new subject, you simply have to start at the beginning. For
example, how does nature reach out and grab hold of an airplane in flight — or
any other object emmersed in a flowing fluid — and exert an aerodynamic force
on the object? The resultant aerodynamic force is frequently resolved into two
components defined as lift and drag; but rather than dealing with the lift and
drag forces themselves, aerodynamicists deal instead with lift and drag
coefficients. What is so magic about lift and drag coefficients? What i1s a
Reynolds number? Mach number? Inviscid flow? Viscous flow? These rather
mysterious sounding terms will be demystified. They and others constitute the
language of aerodynamics, and as we all know, to do anything useful you have
to know the language.
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2. Find the English equivalents in the text and commit them to memory

1 | po3BHTOK HOroCh
HU3BKOIIBU/IKICHHIT I03BYKOBHIT
TPAaHCIIOPTHHIA 3aci0

Ha3eMHHUI TPAHCIIOPT

JTOJIATH 3BYKOBHII Oap’ep

yAB14l OUIBIIIE MIBHJIKOCT1 3BYKY
TPUBAJIMI HAA3BYKOBHIT IIOJIT
IHHOBaI1iTHA KOHIIEII[1s aBTOMOOLIA
JIBUT'YH BHYTPIIIHBOT'O 3TOPSIHHSA
ra3oTypOiHHHIT peaKTHBHUIT ABUTYH
CHCTEMH 00IrpiBy Ta
KOH/IHI[IOHYBaHHS ITOBITPS

i~ Shinhikiw N

—
=

3. Complete the sentences with the words and word combinations given below
and then translate those ones into Ukrainian

an aircraft, viscous, rocket engines, to be demystified, inviscid, to be relegated
to, an air flow, a movement of air;, an application of, a high-speed subsonic

1. Non-combat ... are ... not designed for combat as their primary function, but
may carry weapons for self-defense. 2. Due to such devices is provided by
flying ... to a range of at least 185 km, depending on the profile. 3. The above
suggests that the problem of psychological rehabilitation for Ukraine’s soldiers
should not ... the back bumer. 4. Selective ... of any law 1s a direct threat to
everyone. 5. Research concerns of ... velocity and temperature decreasing
coefficients determination. 6. NASA was attracted by the idea of using
potentially cheaper ... that are offered by this company. 7. Forests slow down ...
in the lower layers of the atmosphere. 8. Gases can often be assumed to be ... .
9. ... consistency of the heater allows you to paint even on vertical walls.
10. Pinot noir 1s a symbol of all the aesthetic that 1s in wine, which 1s why he
wants to ... first of all.

4. Translate the following sentences into English using the words and word
combinations below

to take a look, a subsonic flight, transonic aerodynamics, a modern fighter
aircraft, a wing and a body, resolved into, a lift and a drag, coefficients,
to constitute, to fly faster than sound

1. Ko Oyap-skuii MOpaJIbHII BHKIHK BPEIITi-PEINT 3BOJAHTHCS J0 OIHApPHOTO
BHOOPY MDK THM, IO € IPABWIBHO, i THM, 1[0 € HENPABWILHO, pe3yJbTaT
o0OyMOBIeHHII THM, AKUMH JTroAeMH Mu €. 2. Iligiiom 1 omip MOXyTe OyTH
BpPIBHOBA)XK€HI MUTTEBUMH PyXaMU, sIK1 Yy JIITaKax BCE ITI€ BUMArarTh MOPIBHIHO
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IPOMI3JKUX 3MIH 3aKpHJIKIB 1 enepoHiB. 3. HOpBeXIll BCTAaHOBWIH PEKOP,
BHKOHABIIM HaHOLIBIIMII TpaHCATIAHTHYHHUII HOJIT Ha JIO3BYKOBOMY JIITaKy.
4. 3’sacyBanocs, 10 PO3CTABIATH KOe(III€HTH Y XIMIYHHX PIBHAHHSIX HE TaK 1
ckimagHo. 5. JIiTakd 3 MpAMHMH peiicaMi He 3aBXK/IH JIETATh MBHIIE, HUXK Ti, IO
3 nepecaakor. 6. Kurait mpogopxyBaTuMe HapoIIyBaHHS CBOIX 30pOITHHX CHII,
KyIyIO4H CydacHY 30polo, BKIIOYHO 3 OOHOBHMH JITaKaMH, MOJEPHI30BaHUMHU
IIIBOJHUMH YOBHAMH, a TaKOX 30UIBIIYIOYH KUIBKICTH OaJICTHYHUX paker.
7. 30UIBIIIeH]1 KpHia 1 KOpIycH j3epkai, nmogapboBaHi B KOIIp Ky30Ba, HAIalOTh
30BHIIMHBOMY BHIJIAAY aBTOMOOUIS  3aBepmieHocTi. 8. Toxk  cmowatky
IIPOAHAMI3YEMO ITFO 1JIeF0, 1 PO3TITHEMO aMIHOKHCIIOTH 1 JIesKi iHII KapOOHOBI
kuciaoTH. 9. Boma o0poGmsima maHi eKCIIEpUMEHTIB Y BiIAUN JT03BYKOBO-
TpaHc3BYyKoBOi aepoauHaMmikn y Jlenrmi. 10. TemHa eHeprisi Mae ckiajgati
3HAYHY YaCTHHY TaK 3BaHOI MpHUXOBaHOI MacH BcecBiTy.

5. Read the extract below, fill in the gaps with the missing prepositions, and
make 5 questions to the text

A distinction between solids, liquids, and gases can be made ... a simplistic
sense as follows. Put a solid object ... a larger, closed container. The solid
object will not change; its shape and boundaries will remain the same. Now put
a liquid ... the container. The liquid will change its shape to conform to that ...
the container and will take ... the same boundaries as the container ... ... the
maximum depth ... the liquid. Now put a gas inside the container. The gas will
completely fill the container, taking on the same boundaries as the container.

The word fluid 1s used ... denote either a liquid or a gas. A more technical
distinction between a solid and a fluid can be made ... follows. When a force 1s
applied tangentially to the surface ... a solid, the solid will experience a finite
deformation, and the tangential force per unit area — the shear stress — will
usually be proportional to the amount ... deformation. In contrast, when a
tangential shear stress 1s applied to the surface ... a flmd, the fluid will
experience a continuously increasing deformation, and the shear stress usually
will be proportional ... the rate of change ... the deformation.

The most fundamental distinction between solids, liquids, and gases 1s at
the atomic and molecular level. In a solid, the molecules are packed so closely
together that their nucle1 and electrons ... a rigid geometric structure, “glued”
together ... powerful intermolecular forces. In a liquid, the spacing between
molecules is larger, and although intermolecular forces are still strong, they
allow enough movement ... the molecules to give the liquid its “fluidity.”

6. Translate the text from task 1 into Ukrainian.
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Workshop 6

1. Read the text carefully before doing the tasks below

Fundamentals of fluid mechanics. A fluid 1s a substance, such a liquid or a
gas, that changes its shape rapidly and continuously when acted on by forces.
Fluid mechanics is the science that study how the fluid qualities respond to such
forces and what forces the fluid applies to solids in contact with the fluid.

Many of the fundamental laws of fluid mechanics apply to both liquid and
gases. Liquids are nearly incompressible. Unlike a gas, the volume of a given
mass of the liquid remains almost constant when a pressure 1s applied to the
fluid. The interest herein is centered in gases since the atmosphere in which
operate 1s a gas commonly known as air. Air 1s a viscous, compressible fluid
composed mostly by nitrogen (78 %) and oxygen (21 %). Under some
conditions (for instance, at low {flight velocities), 1t can be considered
incompressible.

Gas: A gas consists of a large number of molecules in random motion, each
molecule having a particular velocity, position, and energy, varying because of
collisions between molecules. The force per unit created on a surface by the time
rate of change of momentum of the rebounding molecules 1s called the pressure.
As long as the molecules are sufficiently apart so that the intermolecular
magnetic forces are negligible, the gas acts as a continuous material in which the
properties are determined by a statistical average of the particle effects. Such a
gas is called a perfect gas.

Stream line: The air as a continuous fluid flow under determined patterns
confined 1nto a finite space (the atmosphere). The curves tangent to the velocity
vector of the flow at each point of the fluid in an instant of time are referred to
as streamlines. Two streamlines cannot cross each other except in points with
null velocity, otherwise will mean that one point has two different velocities.

Stream tube: A stream tube is the locus of the streamlines which pass
through a closed curve i a given instant. The stream tube can be though as a
pipe inside the fluid, through 1ts walls there 1s no flow.

In many occasions occurs that the density of a fluid does not change due to
the fact that it 1s moving. This happens in liquids and, in some circumstances, in
gases (think in the air confined in a room). Notice that one cannot say that the
air 1s incompressible, but an air flow 1s incompressible.

The movement of air in which the velocity 1s inferior to 100 [m/s] can be
considered incompressible. When the air moves faster, as is the case in a jet
airplane, the flow 1s compressible and the studies become more complicated as it
will be seen in posterior courses.

Viscosity 1s a measure of the resistance of a fluid which 1s being deformed
by either shear or tensile stress. Every single fluid inherently has viscosity. The
less viscous the fluid 1s, the easier 1s the movement (fluidity). For instance, it 1s
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well known that the honey has low fluidity (high viscosity), while water
presents, compared to honey, high fluidity (low viscosity). Viscosity is a
property of the fluid, but affects only 1if the fluid 1s under movement. Viscosity
describes a fluid’s internal resistance to flow and may be thought as a measure
of fluid friction. In general, in any flow, layers move at different velocities and
the fluid’s viscosity arises from the shear stress between the layers that
ultimately opposes any applied force.

2. Find the English equivalents in the text and commit them to memory

TiIpOMeXaHiKa

[0 KOHTAKTYIOTh 3 PIAHHOIO
GbyHIAMeHTaIbHUI 3aKOH
00’eM 3a3HaYeHOI MacH
IHTEepec 30cepeKeHHIT Ha
CKJIaIaTHCS NIEPEBAKHO 3
XaO0THYHHI pyX

OyTH Ha JOCTaTHIH BiJICTaH1
0OMEKEHHIT IIPOCTIp

0 | mHIA CTpyMy

— IO ICOI~IION N TWiN =

3. Complete the sentences with the words and word combinations given below
and then translate those ones into Ukrainian

a substance, to change shape, to apply to, a pressure, to consist of a large
number of, a change of momentum, rebounding, incompressible, posterior,
internal resistance

1. If you look up at the moon at night, you would have noticed that it ... every
day. 2. It includes ... very similar in quality to antioxidants. 3. Occasionally it
follows the course of the occipital artery and ends in the internal jugular; in
other instances, it jomns the ... auricular vein and through it opens into the
external jugular vein. 4. Other benefits associated with low ... provide high
power density and fast charging capability. 5. At the time this seemed
reasonable as the Japanese economy was ... after a 30-month recession. 6. Now
this ... can come about with a LARGE FORCE acting over a small time or a
small force acting over a LONG TIME. 7. Power (both light and energy), and
consequently, the scope of the fluorescent lamp is determined by ... medium.
8. The display option you choose ... all documents you open or create.
9. According to 1ts mission, 1s a specialized technique that ... complex elements,
parts, engines. 10. Three-dimensional flow of a viscous ... fluid in a cylindrical
duct with two diaphragms.



4. Translate the following sentences into English using the words and word
combinations below

viscosity, a velocity vector, ultimately, a statistical average of, collisions
between, commonly-known, confined into, to pass through, property of the fluid,
targeted to, stream tube

1. B’I3KICTE BHMIPIOETBCS  CICMIaIBHUMH  NpwiagaMu. 2. B's3kicte €
BJIACTUBICTIO PIJHHH, SKa II03HAYa€ INBHIKICTh, 3 SKOK YPIBHOBaXKYIOTHCSA
JOoKaneHI IMmyibcH. 3. Ile crano mpuBogoM e Ui KUIBKOX JIOCHIPKEHb, SKI
BpENITi-peIT  MNpH3BeId o 3abopoHn  mpemapary. 4. Tepareprose
BUIIPOMIHEHHS MOJK€ IIPOHHKATH Kpi3b OJAT, MAIip, KapTOH, J€peBO, MYyp,
IUTACTHK 1 Kepamiky. 5. HopMaapHe NHpPHCKOpEHHS XapaKTepU3Yy€e IIBHAKICTE
3MIHH HampsgMKY BEKTOpPY IIBHIKOCTI (XapakTepH3ye 3MiHY MIBHIKOCTI 3a
HanpsAMKoM). 6. Y KO Hac 3ajJydaroTh /10 CHCTEMH, 5Ka, K HaM 3a€ThCH,
Ma€ HAaBUUTH BCHOTO. 7. [HBecTHII CHpsSMOBaHI Ha 3HIDKEHHS IIIKiJUTHBHX
BUKH/IIB y aTMocdepy. 8. Mu MaeMo Takox IlaM’STaTH, II[0 MH TOBOPHUMO IIPO
CTATUCTHYHI CepeIHiI BeMUYHHH. 9. 3 IIMH VSABICHHAMH IIOB’sf3aHE HapOIHE
TIOHATTA «HAPOAHTHCA IIiJ IIACTHBOIO 3ipKoro». 10. MU CTBOPIIN KaHAIH I
Jieeckanariii, mod YHHKHYTH 31TKHEHb MUK HAaIllHMH CHJIAMH.

5. Read the extract below, fill in the gaps with the missing prepositions, and
make 5 questions to the text

If one observes the flow ... an airfoil, it will be seen that fluid particles ...
contact with the airfoil have null relative velocity. However, the velocity ... the
particles ... a (relatively low) distance is approximately the velocity of the
exterior stream. This thin layer, in which the velocity perpendicular ... the airfoil
varies dramatically, 1s known as boundary layer and plays a very important role.

The aerodynamic boundary layer was first defined ... Ludwig Prandtl in
1904 Prandtl. It allows to simplify the equations ... fluid flow ... dividing the
flow field ... two areas: one inside the boundary layer, where viscosity is
dominant and the majority ... the drag experienced by a body immersed in a fluid
1s created, and one outside the boundary layer where viscosity can be neglected
without significant effects ... the solution. This allows a closed-form solution ...
the flow ... both areas, which is a significant simplification ... the solution of the
full Navier-Stokes equations. The majority ... the heat transfer to and from a body
also takes place within the boundary layer, again allowing the equations to be
simplified ... the flow field outside the boundary layer. In high-performance
designs, such as commercial transport aircraft, much attention is paid to
controlling the behavior ... the boundary layer to minimize drag. Two effects
have to be considered. First, the boundary layer adds to the effective thickness ...
the body through the displacement thickness, hence increasing the pressure drag.
Secondly, the shear forces ... the surface ... the wing create skin friction drag.

6. Translate the text from task 1 into Ukrainian.
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Workshop 7

1. Read the text carefully before doing the tasks below

A wing 1s an airfoil that has an aerodynamic cross-sectional shape
producing a useful lift to drag ratio. A wing’s aerodynamic quality is expressed
as 1ts lift-to-drag ratio. The lift that a wing generates at a given speed and angle
of attack can be one to two orders of magnitude greater than the total drag on the
wing. A high lift-to-drag ratio requires a significantly smaller thrust to propel
the wings through the air at sufficient lift.

The wing can be classified attending at the plant-form. The elliptic plant-
form 1s the best in terms of aerodynamic efficiency (lift-to-drag ration), but 1t 1s
rather complex to manufacture. The rectangular plant-form is much easier to
manufacture but the efficiency drops significantly. An intermediate solution is
the wing with narrowing (also referred to as trapezoidal wing or tapered wing).
As the airspeed increases and gets closer to the speed of sound, it is interesting
to design swept wings with the objective of retarding the effects of sharpen
increase of aerodynamic drag associated to transonic regimens, the so-called
compressibility effects. The delta wing 1s less common, typical of supersonic
flights. An evolution of the delta plant-form 1s the ogival plant-form (Figure 1).

Figure 1
{a) Eliptic (b) Rectangular (c) Trapezoidal
({d) Swept (e) Delta (f) Ogival

Attending at the vertical position, the wing can also be classified as high,
medium, and low. High wings are typical of cargo aircraft. It allows the fuselage
to be nearer the floor, and 1t 1s easier to execute load and download tasks. On the
contrary, 1t 1s difficult to locate space for the retractile landing gear (also
referred to as undercarriage). The low wing is the typical one in commercial
aviation. It does not interfere in the passenger cabin, diving the deck into two
spaces. It 1s also useful to locate the retractile landing gear. The medium wing is
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not typical in commercial aircraft, but it is very common to see it in combat
aircraft with the weapons bellow the wing to be dropped (Figure 2).

Figure 2

A

@ e 1 @ :
T !
(a) Low wing (b) Mid wing (c) High wing

Usually, aircraft’s wings have various devices, such as flaps or slats, that
the pilot uses to modify the shape and surface area of the wing to change its
aerodynamic characteristics in flight, or ailerons, which are used as control
surfaces to make the aircraft roll around its longitudinal axis. Another kind of
devices are the spoilers which typically used to help braking the aircraft after
touching down. Spoilers are deflected so that the lift gets reduced in the semi-
wing they are acting, and thus they can be also useful to help the aircraft rolling.
If both are deflected at the same time, the total lift of the aircraft drops and can
be used to descent quickly or to brake after touching down Figure 3.

Figure 3
Stabilizer
I L Elevator
\
[N W \j Anti-batance tabs
i s Balance tab
~L uvons s

The empennage, also referred to as tail or tail assembly, gives stability to
the aircraft. Most aircraft feature empennage incorporating vertical and
horizontal stabilizing surfaces which stabilize the flight dynamics of pitch and
yaw as well as housing control surfaces. Different configurations for the

empennage can be identified (Figure 4).
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Figure 4

N [ p—

(a) Crucilorm (b) H-tail (c) V-tail

(d) Conventional (e} T-tail

The conventional tail (also referred to as low tail) configuration, in which
the horizontal stabilizers are placed in the fuselage. It is the conventional
configuration for aircraft with the engines under the wings. It is structurally
more compact and aerodynamically more efficient.

The cruciform tail, i which the horizontal stabilizers are placed midway
up the vertical stabilizer, giving the appearance of a cross when viewed from the
front. Cruciform tails are often used to keep the horizontal stabilizers out of the
engine wake, while avoiding many of the disadvantages of a T-tail.

The T-tail configuration, in which the horizontal stabilizer 1s mounted on
top of the fin, creating a ‘T’ shape when viewed from the front. T-tails keep the
stabilizers out of the engine wake, and give better pitch control. T-tails have a
good glide ratio, and are more efficient on low-speed aircraft. However, T-tails
are more likely to enter a deep stall, and 1s more difficult to recover from a spin.
T-tails must be stronger, and therefore heavier than conventional tails. T-tails
also have a larger cross section. Twin tail (also referred to as H-tail) or V-tail are
other configuration of interest although much less common.

2. Find the English equivalents in the text and commit them to memory

pyXaTH KpHJIa

JIOCTATHS MiIiIOMHA CHJIa

TOPHU3OHTAJIBHUII cTablIi3aTop

NIPOMIKHE PIIIEHHS

[, RN SN VS B o B

mraci
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TpaNeIienoaioHe KpHIO

KpPIJIO KOHIYHOI (hopMu

XpecTono 110HUI XBICT

\O 00 i~]iCh

BaHTAKHHI JTITAK

10 | pi3HI npHCTpOI

3. Complete the sentences with the words and word combinations given below
and then translate those ones into Ukrainian

an evolution of, an airfoil, an aerodynamic quality, to generate at, to be
classified, an aerodynamic efficiency, an airspeed, a compressibility, to be
nearer, commercial aviation

1. Though the short test flight lasted just 15 minutes, it was enough to show that
electric-powered aircraft have a future in ... . 2. In the air the ... of the aircraft
were increased by the use of a forked tail. 3. I think that ... relations between
state and church still continues. 4. A single transaction may include cash flows
that ... differently. 5. Enormous energy 1s directed into the central part of the
atom and this ... atomic pressure. 6. Others move into London and rent to ... to
children and grandchildren. 7. At low density altitude and light loading, best

performance is achieved from a slight decrease in normal ... . 8. The most
advanced fully integrated wing design sporting highly distinctive and super-
efficient winglets for greater ... . 9. Surpnisingly, its tail was vertical, and 1t had

... cross-section, which qualified it to be a model airplane. 10. ... is a capability
of powder to assume under pressure effect a required shape and to keep it.

4. Translate the following sentences into English using the words and word
combinations below

a surface area, aerodynamic characteristics, a longitudinal axis, kind of devices,
a total lift, different configurations for, the conventional configuration, the
appearance of a cross, a deep stall, much less common

1. Bu3HauaroThes CyMapHi 1 po3Mo/IlIeH] aepoJHHAMIUHI XapaKTepPHUCTUKH paKeT
3 ypaXyBaHHAM BIUIMBY IIPIUIETJINX CTapTOBHX CIOPYA 1 KOHCTPYKIH Ta
HEPIBHOMIPHOCTI IPH3€MHOTO BITpoBoro mnotoky. 2. [lepmmii BHA HIpuCTpOiB
BCTAHOBIIOIOTH ¥ Oyb-SIKOMY IPHIaTHOMY MicIl Oy/IHHKY a0o0 BIIBOIATH IS
HUX OKpeMy KoTelbHI0. 3. [lepkBa Mana BHIVIAJA IHUBUILHOI OYJIIBII 3 XpecToM
Ha OaHi, AKHI CBIJYHB IIPO ii KYyJbTOBe NpHU3HAUYeHHs. 4. SIKIO 3arajnpHa cHia
MiAITOMYy 3aJIHIIA€ThCA MTOCTIIHOO, 1i BEpTHKAIBHHII KOMIIOHEHT 3MEHIIUTHCH.
5. 3aBasKkH 1 BH 3MOXKETe 3a JONOMOIOK I'BHHTa XOMYyTa peryIroBaTH HaXHII
MO3/TOBXKHBOI ocl. 6. He Maroun J0CTaTHHO MICI /I BUKOPUCTAHHS 3BHYAHOI
KoH(piIrypamii 3 mapaiejabHO PO3TAIIOBAaHUMH JII(PTOBUMH IIaXTaMH, KOMITaHIA
CIIPOEKTYBaJa CHCTEMY JBOIIOBepXOBHX M(TIB. 7. Y CcOCHaX Taki KHIIEHI
3ycTpiualoThesl Habarato piame. 8. [loBepHeHHs miTakiB BiIOyBaeTbCA 3a
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PaxyHOK TIJTHOOKOTO 3BaJIOBaHHSA IIPH BUKOHAaHHI IIOCAJAKH 1 MeEpexl Ha
nocakoBiil cMy3i1. 9. Ilnoma noBepxHi Ta cepeHs BIACTaHb YaCTHHOK MOJKYThb
BIUTMBAaTH Ha peosorito piauHU. 10. YV mociOHUKY AeTalnbHO OIHCaHI Pi3HI
po6oui KoH(iryparii BHKOPHCTaHHA THX 4YH IHIMHX IHTEep(eHCiB IHCKOBOI
MMICUCTEMH.

5. Read the extract below, fill in the gaps with the missing prepositions, and
make 5 questions to the text

We move ... the wild and exciting world ... high-speed flow. To jump ... this
world, however, we need some preparation. This information prepares us to deal
with the high-speed subsonic, transonic, supersonic, and hypersonic flows that must
be discussed. Here we once again add ... our inventory of fundamental principles
and relations — those necessary to understand and predict high-speed flow.

Energy? What do we mean? Consider that you are ... an automobile
traveling ... 65 miles per hour along a highway. If you stick your hand ... the
window (not recommended ... the way, for safety reasons) you will sense a
certain amount ... energy ... the airflow, and your hand will be forced back ...
some extent.

Now imagine that you are traveling ... 650 mi/h and you stick your hand ... the
window (figuratively). You can just imagine what tremendous energy you
would sense, and what disaster would happen ... your hand. The point is that
high-speed flow is high-energy flow. The science ... energy is thermodynamics.
So, this chapter is, ... the most part, a discussion ... thermodynamics — but only

. the extent necessary ... our subsequent applications ... high-speed flow.
High-speed flow 1s also compressible flow.

6. Translate the text from task 1 into Ukrainian.

Workshop 8

1. Read the text carefully before doing the tasks below

Specific Problems Detecting Network Attacks. Tuming now to the specific
problem of detecting network intrusion, the problem 1s much harder than (say)
detecting mobile phone cloning for a number of reasons. Network intrusion
detection products still don’t work very well, with both high missed alarm and
false alarm rates. It’s common not to detect actual intrusions until afterwards —
although once one is detected by other means, the traces can be found on the
logs. The reasons for the poor performance include the following, mm no
particular order.

The Internet is a very noisy environment — not just at the level of content
but also at the packet level. A large amount of random crud arrives at any
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substantial site, and enough of it can be interpreted as hostile to provide a
significant false alarm rate. A survey by Bellovin reports that many bad packets
result from software bugs; others are the fault of out-of-date or corrupt DNS
data; and some are local packets that escaped, travelled the world and retumed.
There are ‘too few attacks’. If there are ten real attacks per million sessions —
which 1s almost certainly an overestimate — then even if the system has a false
alarm rate as low as 0.1%, the ratio of false to real alarms will be 100. We talked
about similar problems with burglar alarms; it’s also a well-known problem for
medics running screening programs for diseases like HIV where the test error
exceeds the organism’s prevalence. In general, where the signal is far below the
noise, the guards get tired and even the genuine alarms get missed. Many
network attacks are specific to particular versions of software, so a general
misuse detection tool must have a large and constantly changing library of attack
signatures.

In many cases, commercial organisations appear to buy intrusion detection
systems simply in order to tick a ‘due diligence’ box to satisfy insurers or
consultants. That means the products aren’t always kept up to date. Encrypted
traffic can’t easily be subjected to content analysis any more than 1t can be
filtered for malicious code. The 1ssues we discussed in the context of firewalls
largely apply to intrusion detection too. You can filter at the packet layer, which
1s fast but can be defeated by packet fragmentation; or you can reconstruct each
session, which takes more computation and so is not really suitable for network
backbones; or you can examine application data, which is more expensive still —
and needs to be constantly updated to cope with the arrival of new applications
and attacks.

You may have to do intrusion detection both locally and globally. The
antivirus side of things may have to be done on local machines, especially if the
malware arrives on encrypted web sessions; on the other hand, some attacks are
stealthy — the opponent sends 1-2 packets per day to each of maybe 100,000
hosts. Such attacks are unlikely to be found by local monitoring; you need a
central monitor that keeps histograms of packets by source and destination
address and by port. So, it appears unlikely that a single-product solution will do
the trick. Future intrusion detection systems are likely to involve the
coordination of a number of monitoring mechanisms at different levels both in
the network (backbone, LAN, individual machine) and in the protocol stack
(packet, session and application).

2. Find the English equivalents in the text and commit them to memory

aTaka Mepexi

9acTOTa TPHBOTH
II0raHa IPOJIYKTHBHICTh
IIyMHE CepeIOBUIIE

NS VSR NS
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nporpamMHe 3a0e3neueHHs

IIeBHA BepCis

3amudpoBaHuii Tpadik

oTpeOyBaTH MOCTIITHOTO OHOBJICHHS
| 3aBHIIEHA OITIHKA

IHCTPYMEHT I[O/I0 BHSBICHHS
HETIPaBIILHOTO BUKOPHCTAHHS

DiCoI~JiN (W

10

3. Complete the sentences with the words and word combinations given below
and then translate those ones into Ukrainian

a network intrusion, a specific problem, a number of reasons, a significant rate,
a false alarm, genuine alarms, to satisfy, both locally and globally, local
machines, a central monitor

1. In addition, you can install up to five compatible DS monitors throughout the
house, to which the ... WiF1 ... connects directly and wirelessly. 2. You can see
that they have achieved ... . 3. Our professional lawyers appreciate every
customer, so always happy to develop custom solutions to a ... . 4. Software
runs on your ... . No internet or complex cloud networks required. 5. That was
... but scientists have been monitoring the volcano closely ever since. 5. Its
earlier attempt to seize Kuwait had, however, caused ... since it might then have
emerged as a larger petroleum producer than Saudi Arabia itself, as well as a
more substantial military power. 7. Our policy i1s ... our customers. 8. A
fundamental threat to justice and peace — ... — 1s the global economic crisis.
9. Experts name ... for an increase in prices for the traditional Ukrainian
product. 10. In particular, in the context of violations and ... detection, the
mteresting objects are often not rare, but unexpected bursts in activity.

4. Translate the following sentences into English using the words and word
combinations below

a destination address, a single-product, at different levels, in the network, to be
not really suitable for, a general misuse, a substantial site, a number of reasons,
a large amount of, to be interpreted as

1. JIrojchbKuii OpraHizaM Mae BEJIHKHI apceHajl aHTHOKCHIAHTHHX MEXaHi3MIB,
SIK1 JIIOTH Ha PI3HUX piBHAX. 2. Bakko ckazaTu, CKUIBKH came OJIOTiB ICHYE Y
Mepexi Ha cporoiHi. 3. OfHak, SKINO BHITH 3a paMKH OKpPEeMOro TOBapy i
pO3TIIAAaTH AOJATKOBI ITOCIYru abo pilleHHA, AKi MMPalTh Ha MEpPCIeKTHRY,
TyT BapTICTh MOJKE BIAINTH Ha Apyruil mwiaH. 4. Taka iHpopMalld >XKOIHHM
YIHOM HE MOXKE€ TPaKTYBAaTHCS SIK KOHCYJIbTamisA. S. [1i yac mo1ii BUBEprHyIach
BeJHKAa KUIBKICTh BYJIKAHIYHOI'O IIOIETY, IO IOBHICTIO BKPHB HaBKOJIWIIHI
paiionn. 6. Brpata BaXJIMBHX JaHHX MOXKe BIIOYTHCS HE TUIBKH dYepes
IIKJUTHBE MporpaMHe 3abe3nedeHHs, aie if yepe3 nepedoi B eIeKTPHIli, BIIMOBH
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o0aiHaHHA 1 HENPaBIWIbHE BUKOPUCTAaHHA. 7. B1l caMOBIIEBHEHOCTI /10 SICHOCTI
uuIeil icHye nuimii psAj NpHYdH, SKUil Biaganse Bac Bl yenixy. 8. Ille oana
KaTeropis — mpodecioHamH, Kl IPaIoIOTh Yy  KOpHmopamisax — sK
BHCOKOOIUTA9YBaHI KOHCYJIBTAHTH a00 IMHIIYTh TEKCTH JJIA CAaHTIB 3 BEIHKHM
tpadikom. 9. Cmoci® milicHO pe3yiabTaTHBHHIL, ajie BiH JIy)Ke TpHBaIWil 1
BHCHAKJIMBHIL, @ TOMY HE HIAXOHTh /A YacTtoro 3acrocyBanusi. 10. Pegakrop
€JIEKTPOHHOI MOINTH 30epirae ajgpecy IpH3HAYCHHS.

5. Read the extract below, fill in the gaps with the missing prepositions, and
make 5 questions to the text

Preventing and detecting attacks that are launched ... networks, and
particularly ... the Internet, is probably the most newsworthy aspect ... security
engineering. The problem i1s unlikely to be solved any time soon, ... many
different kinds ... vulnerability contribute to the attacker’s toolkit. Ideally,
people would run carefully written code on trustworthy platforms. ... real life,
this won’t happen always, or even often. ... the corporate world, there are

grounds ... hope that firewalls can keep ... the worst ... the attacks, careful
configuration management can block most ... the rest, and intrusion detection
can catch most ... the residue that make it through. Home users are less well
placed, and most ... the machines being recruited to the vast botnets we see ...
action today are home machines attached to DSL or cable modems. Hacking
techniques depend partly ... the opportunistic exploitation ... vulnerabilities
introduced accidentally ... the major vendors, and partly ... techniques to social-
engineer people ... running untrustworthy code. Most ... the bad things that
result are just the same bad things that happened a generation ago, but moved
online, ... a larger scale, and ... a speed, level of automation and global
dispersion that leaves law enforcement wrong-footed. Despite all this, the
Internet is not a disaster. It has brought huge benefits ... billions of people, and
levels ... online crime are well below the levels ... real-world crime.

6. Translate the text from task 1 into Ukrainian.

Workshop 9

1. Read the text carefully before doing the tasks below

A nuclear detonation results from the formation of a supercritical mass of
fissile matenial, with a near instantaneous release of nuclear binding energies
and large-scale conversion of mass to energy. Fission is the process where a
heavier unstable nucleus divides or splits into two or more lighter nuclei, and,
with certain materials, substantial amounts of energy are released. The materials
used to produce nuclear explosions are the readily fissile isotopes of uranium or
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plutontum: Uranium-235 and Plutonium-239. Modemn weapons may boost their
yield by incorporating a fusion element, which may be regarded as the opposite
of fission. It 1s the combining of two light nucle1 to form a heavier nucleus
(thermonuclear reaction). The only practical way to obtain the temperatures and
pressures required for fusion is by means of a fission explosion. Consequently,
weapons with fusion components contain a basic fission component.

a. Basic Detonation Characteristics. The destructive action of conventional
explosions 1s almost entirely due to the transmission of energy in the form of a
blast wave and the resultant projectiles (shrapnel). The energy of a nuclear
explosion is transferred to the environment in three distinct formsoblast, thermal
radiation, and nuclear radiation. The energy distribution among these three
forms will depend on the weapon yield, the location of the burst, and the
characteristics of the environment. The energy from a low altitude atmospheric
detonation of a moderate-sized weapon in the KT range 1s distributed roughly as
follows (Figure 1):

Fifty percent as blast. Thirty-five percent of thermal radiation i1s made up of
a wide range of electromagnetic spectrum including infrared, visible, and
ultraviolet light and some soft x-rays.

Figure 1
Energy partition from a nuclear detonation

THERMAL
35%

INITIAL
RADIATION

RESIDUAL
RADIATION

Fifteen percent as ionizing radiation, including 5 percent as initial (or
prompt) radiation emitted within the first minute after detonation, consisting
chiefly of neutrons and gamma rays, and 10 percent as residual nuclear radiation
(fallout). It should be noted that the distribution of energy i1s significantly altered
in an enhanced radiation nuclear weapon (neutron bomb). A neutron bomb 1is
designed specifically to reduce the energy that 1s dissipated as blast and heat and
increase the amount of mitial nuclear radiation. Its approximate energy
distribution 1s 30 percent blast, 20 percent thermal, 45 percent initial radiation,
and 5 percent residual radiation.

b. Types of Bursts. The altitude at which the weapon is detonated will
largely determine the relative effects of blast, heat, and nuclear radiation.
Nuclear explosions are generally classified as airbursts, surface bursts,
subsurface bursts, or high-altitude bursts.
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2. Find the English equivalents in the text and commit them to memory

1 | sapepHuii BUOyX

, | HAAKpUTIIHA Maca Marepiany, 1o
PO3LICILIIOETHCS

3 | MUTT€Be BUBUIbHEHHS

4 | HectaOLIBHE 5J1pO

5 | 3HaYHa KUIBKICTBH €Heprii

6 | TepMosiepHA peak1lisd

7 | HU3BKa BHCOTA

8 | TeIIoBe BHIIPOMIHIOBAHHS
9 | iHdpavepBOHE CBITIO
10 | meitfrponHa bomba

3. Complete the sentences with the words and word combinations given below
and then translate those ones into Ukrainian

formation of, mass and energy, to divide and split into, to produce nuclear
explosions, a fusion element, a practical way to, a basic component,
characteristics of the environment, an electromagnetic spectrum, after detonation

1. Despite the agreement on a two-way cease-fire, a helicopter was fired by
terrorists from a portable air defense missile complex, fell to the ground and, ...
of ammunition, burned. 2. Relative humidity 1s one of the most important ... .
3. The transformation of the peculiarities of their activity contributed to ... state
building processes which caused fundamental changes in the society. 4. Ukraine
1s able ... weapons and manage them. 5. We will not accept a policy that ...
Ukraine, or that seeks to spread the action taken in Crimea to the East of
Ukraine or other Eastern European partner countries. 6. It helps audiences
understand how and why astronomers use multiple regions of ... to explore and
learn about our universe. 7. Stars generate energy by the nuclear ... . 8. The
wind turbine is an essential element and ... of the windmill’s operation. 9. All
atoms of the Earth transfer their ... the Earth monad in the same way we transfer
our money to a financial bank. 10. There 1s no ... protect yourself from all the
toxins in the environment.

4. Translate the following sentences into English using the words and word
combinations below

a nuclear binding energy, a large-scale conversion of, more lighter nuclei, with
certain materials, a location of, to reduce the energy, a nuclear radiation,
a blast and heat, the energy distribution, modern weapons

1. BumblmicTs  1HJKEHEpIB-XIMIKIB OTPUMYIOTH 3aifHATICTE Y Talny3sax, e
Bi/IOyBaeThcs MacinTaOHe IepeTBopeHHs cupoBHHH. 2. EHepris B3aemoii
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aTOMIB 3aJIe)KUTh B BiACTaHI MUK sapaMu. 3. Ileil pyX M03BOIHTH OTPpHMATH
OutbmIe 1H(OpMaIIii PO PO3MOJIUI €HEPTil CBITJIA Ta OCHOBHE (DI3HYHE SBHIIE,
III0 BHHUKA€ Ha BIJCTaHI 0aratboX CBITOBHUX POKIB BiJ 3emii. 4. SlnepHa BiliHa
TaKOK MPHU3Be/Ie 10 pi3HUX e(eKTiB JalIbHBOI ii, AKI BHXOIATH 32 MEX1 BHOYXY
Ta HarpiBaHHA. 5. HopHOOWIE, MPOCOYEHHII INKIITHBOK SACPHOIO paIialli€ro,
OyB BifpizaHHil Bij pemTH cBITY Ha gaecatwnTra. 6. Tum camum €C 1 CIIIA
X0YyTh 3MEHIIUTH €HEPreTHYHY 3aJIeKHICTh KOJHMIIHIX JepKaB BapmaBcbkoro
JOTOBOPY BiJ] MOCTABOK pOCICBEKOro raszy. 7. ¥V napyriil dacTuHi mapajay Oynu
[I0Ka3aHi pealbHl TAKTUYHI J1i pO3B1YyBaIbHO-00I10BUX MIIPO3LTIR 3 O0HOBHM
3aCTOCYBaHHAM Cy4YaCHOro 030poeHHsA 1 BificbkoBoi TexHikH. 8. Byawte
obOepexxHi 3 TeBHHMH mpoaykTamMu. 9. Tomorpadiunmii IUlaH MoXe 1 He
OXOIUIIOBaTH TakKli BIJOMOCTI, SK pO3TallyBaHHA KOMYHIKAIIITHUX JTIHI.
10. 3ipka reHepye OUIBII BaXKKl €JIE€MEHTH, O0’€IHYI0YM OLIBII JIETKI sapa
BOJIHIO, Teqiio, jAeliTepito, Oepuiiro, JITiF0O Ta Oopy, KOTpl Oyiam y cKiaji
MDK30PSHOTO CepeIOBHINA, 1, IK HACIIJIOK, Y 3ipKax.

5. Read the extracts below and match the types of bursts and their descriptions
A surface burst / A high altitude burst / An airburst / A subsurface burst

(1) ... 1s an explosion in which a weapon 1s detonated in air at an altitude of
sufficient height that the fireball does not contact the surface of the earth. The
altitude can be varied to obtain maximum blast effects, maximum thermal
effects, desired radiation effects, or a balanced combination of these effects.
Bums to exposed skin may be produced over many square kilometers and eye
injuries over a still larger area. Initial nuclear radiation will be a significant
hazard with smaller weapons, but the fallout hazard can be ignored. The fission
products are generally dispersed over a very large area unless there 1s local
rainfall, which would result in a more localized fallout pattern.

(2) ... 1s an explosion in which a weapon is detonated on or slightly above, the
surface of the earth so that the fireball actually touches the land or water surface.
Under these conditions, the area affected by the blast, thermal radiation, and
mitial nuclear radiation will be less than that for an airburst of similar yield,
except in the region of ground zero where destruction is concentrated. In
contrast with airbursts, local fallout can be a hazard over a much larger
downwind area than that affected by blast and thermal radiation.

(3) ... 1s an explosion in which the point of the detonation 1s beneath the surface
of the land or water. Cratering will generally result from an underground burst,
just as for a surface burst. If the burst does not penetrate the surface, the only
other hazard will be from ground or water shock. If the burst is shallow enough
to penetrate the surface, blast, thermal, and initial nuclear radiation effects will
be present, but will be less than for a surface burst of comparable yield. Local
fallout will be very heavy 1f surface penetration occurs.
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(4) ... 1s one in which the weapon is exploded at a high altitude (typically above
50 km) so that it generates an intense electromagnetic pulse (EMP) which can
significantly degrade the performance of, or destroy sophisticated electronic
equipment. Significant ionization of the upper atmosphere (ionosphere) can
occur and this radiation can travel for hundreds of miles before being absorbed.
For example, a high altitude burst of strategic weapons could be employed with
the mtent of causing severe disruption or destruction of national command,
control, communications, computers, and intelligence systems. There are no
known adverse biological effects of EMP at exposure levels below the
established protection standards.

6. Translate the text from task 1 into Ukrainian.

Workshop 10

1. Read the text carefully before doing the tasks below

The Work Breakdown Structure (WBS) 1s a means of organizing system
development activities based on system and product decompositions. The
systems engineering process described in earlier chapters produces system and
product descriptions. These product architectures, together with associated
services (e.g., program management, systems engineering, etc.) are organized
and depicted in a hierarchical tree-like structure that is the WBS (Figure 1).

Because the WBS is a direct derivative of the physical and systems
architectures it could be considered an output of the systems engineering
process. It is being presented here as a Systems Analysis and Control tool
because of its essential utility for all aspects of the systems engineering process.
It 1s used to structure development activities, to identify data and documents,
and to organize mtegrated teams, and for other non-technical program
management purposes.

Figure 1
Architecture to WBS Flow
| Architecture | | wBS | IWBS Elements I
| Airvehicle | [ 1000 Air vehicie | :
o | —P 1000 Aircraft Subsystems
l Aircraft Subsystems | | 1000 Aircraft Subsystems |
T 16‘:0 Landing Gear
| Landing Gear System | | 1610 Landing Gear System | -
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WBS Role in the Department of Defense (DoD) Systems Engineering.
DoD 5000.2-R requires that a program WBS be established to provide a
framework for program and technical planning, cost estimating, resource
allocation, performance measurement, and status reporting. The WBS i1s used to
define the total system, to display it as a product-oriented family tree composed
of hardware, software, services, data, and facilities, and to relate these elements
to each other and to the end product.

The program WBS 1s developed initially to define the top three levels. As
the program proceeds through development and 1s further defined, program
managers should ensure that the WBS 1s extended to identify all high-cost and
high-risk elements for management and reporting, while ensuring the contractor
has complete flexibility to extend the WBS below the reporting requirement to
reflect how work will be accomplished.

Basic Purposes of the WBS

Organizational: The WBS provides a coordinated, complete, and
comprehensive view of program management. It establishes a structure for
organizing system development activities, including IPT design, development,
and maintenance.

Business: It provides a structure for budgets and cost estimates. It 1s used to
organize collection and analysis of detailed costs for earned value reports (Cost
Performance Reports or Cost/Schedule Control System Criteria reporting).

Technical: The WBS establishes a structure for:

» Identifying products, processes, and data,

» Organizing risk management analysis and tracking,

* Enabling configuration and data management.

It helps establish interface identification and control.

» Developing work packages for work orders and material/part ordering,
and

» Organizing technical reviews and audits.

The WBS 1s used to group product items for specification development, to
develop Statements of Work (SOW), and to identify specific contract
deliverables.

WBS — Benefits. The WBS allows the total system to be described through
a logical breakout of product elements into work packages. A WBS, correctly
prepared, will account for all program activity. It links program objectives and
activities with resources, facilitates initial budgets, and simplifies subsequent
cost reporting. The WBS allows comparison of various independent metrics and
other data to look for comprehensive trends.

It 1s a foundation for all program activities, including program and
technical planning, event schedule definition, configuration management, risk
management, data management, specification preparation, SOW preparation,
status reporting and problem analysis, cost estimates, and budget formulation.
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2. Find the English equivalents in the text and commit them to memory

ITpOHCC ITPOCKTYBAHHA CHCTCM
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IHCTPYMEHT CHCTEMHOI'O aHANI3y Ta

> KepyBaHHSA

6 | g iaeHTH(IKAIIL JaHHX 1 JOKYMEHTIB
7 | yOpaBIiHHA mporpamamsg
KOMIUIEKCHE YSBIICHHS
_ CIBOpIOBATH CIPYKTypy At 4oro¢e . .
0 | TeXHIYHHI OITIA/ Ta ayHT

3. Complete the sentences with the words and word combinations given below
and then translate those ones into Ukrainian

a decomposition, an engineering process, depicted in, an output of, to be
considered, for all aspects of, the high-risk of, a data management, a
comprehensive trend, a risk management

1. Kingston’s ... includes the testing of each new module design in the system in
which it will ultimately be used. 2. Whoever will remain will ... terrorists.
3. Vendors are responsible ... order processing, fulfillment and customer
service. 4. Explain the physical effects ... the photo/video. 5. The latter has ...
136 horsepower. 6. Likely to follow stricter regulation and international ..
measures. 7. The process of installation 1s dangerous for imstallers: ... injury in
the course of manipulating a protective spherical element during its attachment
to the fastener. 8. Caring for yourself becomes ... that affects literally all areas of
the body and soul. 9. The actual process of death and ... 1s censored. 10. The
tutorial 1s intended for readers, who have a basic understanding of job
management and ... in a mainframe environment.

4. Translate the following sentences into English using the words and word
combinations below

a problem analysis, cost estimates, a budget formulation, to identify specific
groups, specification for development, a total system, development activities,
a performance measurement, to structure, product descriptions

1. Ekcriepts mpeAcTaBWIM IIONEPE/IHI OINHKH BapTOCTI, a TaKOX PH3HKIB
OyIIBHHIITBA 3aJi3HHYHOro MocTy. 2. Panime B Xomauary «TepmoamHaMikay,
0 3aiiMaeThes PO3POOKOI0 HOBOI MApPAIIyTHOI CHCTEMH, 3asBIIH IIPO
NPHUITHHEHHS pOoOIT 3 MIPUYHHI 3MIHH TEXHIYHOTO 3aBJIaHHS Ha po3poOKy. 3. Ane
K MU po3po0nseMo eeKTHBHI CHCTEMH BHMIPIOBAaHHSA MPOAYKTHBHOCTI i, IO
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OUIBII BasKJIMBO, SIK MH BUKOPHCTOBY€EMO iX JUIs cTasioro pe3ynsrary? 4. Crucok
Ma€ BKJIIOYATH OIHC IMPOAYKIIlI, pe3yJbTaTH MAapKETHHIOBHX JIOCIIKEHD,
dbopMy miAIpHEMCTBA, MOXIHBI PU3HUKH Ta IUIAXH BHXOAY 31 CKPYTHUX
cutyariii. 5. MeTomomorisi IPYHTYEThCA Ha (QOPMYIIOBaHHI  OIOMKETIB
peIlpe3eHTaTHBHUX BHIIB AIAIBHOCTI. 6. BukopucroByiite mio iHdopmaiiiro,
11100 BH3HAYHUTH HINTY Ui cBoro OizHecy. 7. BoHH MaioTh J10CB1Jl NPOBEACHHS
3aXO0JlIB 3 PO3BHTKY eKcrnopTy. 8. Asne OyBaloTh CHUTyallli, KOJIH CKJIaJHO
BU3HAYUTH KOHKPETHI TpyIH IUIBOBOI ayauTopii. 9. BakiuBo po3pi3HATH
aHami3 npoOieM 1 npuitHATTA pimeHb. 10. KonekTuBHa A1 TaKHX KOMIIOHEHTIB
BH3HaYa€ (YHKIIIOHYBAaHHS BCI€l CHCTEMH.

5. Read the extract below, fill in the gaps with the missing prepositions, and
make 5 questions to the text

We use computers to do simulations because they are:

1. cheaper;

2. faster;

3. often better;

4. can do what you cannot do ... the lab.

On points 1 and 2, as expensive and slow ... programming 1s, with all 1ts
errors and other faults, it is generally much cheaper and faster than getting
laboratory equipment to work. Furthermore, ... recent years expensive, top
quality laboratory equipment has been purchased and then you often find in less
... 10 years it must be scrapped ... being obsolete. All of the ... remarks do not
apply when a situation 1s constantly recurring and the lab testing equipment is in
constant use. But let lab equipment lie idle ... some time, and suddenly it will
not work properly! This is called “shelf life”, but it is sometimes the “shelf life”
... the skills in using it rather ... the “shelf life” ... the equipment itself! I have
seen it all too often in my direct experience. Intellectual shelf life 1s often more
insidious ... is physical shelf life.

On point 3, very often we can get more accurate readings ... a simulation
than we can get from a direct measurement in the real world. Field measurements,
or even laboratory measurements, are often hard to get accurately ... dynamic
situations. Furthermore, ... a simulation we can often run over much wider ranges
... the independent variables than we can do ... any one lab setup.

On point 4, perhaps most important of all, a simulation can do what no
experiment can do. I will illustrate these points ... specific stories using
simulations I have been involved ... so you can understand what simulations can
do ... you. I will also indicate some ... the details so those who have had only a
little experience ... simulations will have a better feeling ... how you go about
doing one — it is not feasible to actually carry ... a big simulation in class, they
often take years ... complete.

6. Translate the text from task 1 into Ukrainian.
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Workshop 11

1. Read the text carefully before doing the tasks below

The Systems Engineering Process (SEP) is a comprehensive, iterative, and
recursive problem-solving process, applied sequentially top-down by integrated
teams. It transforms needs and requirements into a set of system product and
process descriptions, generates information for decision-makers, and provides
mput for the next level of development. The process is applied sequentially, one
level at a time, adding additional detail and definition with each level of
development. As shown by Figure 1, the process includes: inputs and outputs;
requirements analysis; functional analysis and allocation; requirements loop;
synthesis; design loop; verification; and system analysis and control.

Figure 1
The Systems Engineering Process

Process Input

+ Customer Needs/Objectives/
Requirements
- Missions
- Measures of Effecfiveness
- Envronments
- Constraints
» Technology Base
* Output Requirements from Prior
Development Effort
» Program Decision Requirements
« Requirements Applied Through
Specfications and Standards

System Analysis
and Control
(Balance)

Requirements Analysis

+ Analyze Missiors and Environments
Trade-Off Studies
Effectiveness Analyses

+ |dentify Functional Requirements
+ Define/Refine Parformance and Design
Constraint Requirements .
Risk Management
Requirements Loop + Configuration Management

Interface Managemert

Functional Analysis/Allocation Data Management
+ Perfromance Measurement

+ Decompose to Lower-Lavel Functions _SEMS
Allocate Performance and Other Limiting Requirements _TPM
to All Functional Levels

Define/Refine Functional |nterfaces (Internal/External)
Define/RefinefIntegrate Functional Architecture

- Techncal Reviews

Design Loop

Synthesis

» Transform Architectures (Functional to Physical)

« Define Alternative System Concepts, Configuration
Verification]  Items and Sysiem Elements

» Select Preferred Product and Process Solutions

« Define/Refine Physical Interfaces (Intemal/External)

Related Terms: Process Output
Customer =" Organzations responsible for Primary Functions + Development Level Dependent
Primary Funcions = Davelopment, Production/Construction, Verification, ~ Decision Database
Deployment, Operations, Support, Training, Disposal — System/Configuration ltem
Systems Elements = Hardware, Software, Personnel, Facilities, Data, Material, Architecture
Services, Techniques - Specifications and Baselines
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Systems Engineering Process Inputs

Inputs consist primarily of the customer’s needs, objectives, requirements,
and project constraints. Inputs can include, but are not restricted to, missions,
measures of effectiveness, environments, available technology base, output
requirements from the prior application of the systems engineering process,
program decision requirements, and requirements based on “corporate
knowledge.”

Requirements Analysis

The first step of the Systems Engineering Process 1s to analyze the process
mputs. Requirements analysis i1s used to develop functional and performance
requirements; that 1s, customer requirements are translated into a set of
requirements that define what the system must do and how well it must perform.
The systems engineer must ensure that the requirements are understandable,
unambiguous, comprehensive, complete, and concise. Requirements analysis
must clarify and define functional requirements and design constraints.

Functional requirements define quantity (how many), quality (how good),
coverage (how far), timelines (when and how long), and availability (how
often). Design constraints define those factors that limit design flexibility, such
as: environmental conditions or limits; defense against internal or external
threats; and contract, customer or regulatory standards.

Functional Analysis/Allocation

Functions are analyzed by decomposing higher-level functions identified
through requirements analysis into lower-level functions. The performance
requirements associated with the higher level are allocated to lower functions.
The result 1s a description of the product or item in terms of what it does
logically and in terms of the performance required. This description is often
called the functional architecture of the product or item. Functional analysis and
allocation allow for a better understanding of what the system has to do, in what
ways it can do it, and to some extent, the priorities and conflicts associated with
lower-level functions. It provides information essential to optimizing physical
solutions. Key tools in functional analysis and allocation are Functional Flow
Block Diagrams, Time Line Analysis, and the Requirements Allocation Sheet.

Requirements Loop

Performance of the functional analysis and allocation results in a better
understanding of the requirements and should prompt reconsideration of the
requirements analysis. Each function identified should be traceable back to a
requirement. This iterative process of revisiting requirements analysis as a result
of functional analysis and allocation is referred to as the requirements loop.
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2. Find the English equivalents in the text and commit them to memory

IIOBTOPIOBAHUI
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3 | oco0a, sika IpuiiMae pillieHHs
4 mepepipka
KOPIOPATHBHI 3HAHHS
OIHO3HAYHHI

5
6
7 | THYYKICTh
8

JHUCT PO3NOILTY BUMOT
0 | npocTexyBaHmil

i AND

3. Complete the sentences with the words and word combinations given below
and then translate those ones into Ukrainian

environmental conditions, loop design, requirements analysis, functional
analysis, an engineering process system, effectiveness, reconsideration, inputs
and outputs, external threats, an iterative process

1. Systems engineering uses a host of tools that include modelling and
simulation, ... and scheduling to manage complexity. 2. As for everything else,
it also has all the necessary ... for connecting other equipment. 3. Areas of
research: geophysical exploration of wells, numerical methods, ... . 4. A reverse
... for repairing gears and gearboxes it was described. 5. They never have
leamed that insights become ... only through hard systematic work. 6. However,
if the ... are very unfavorable, they just hibernate. 7. US companies are
prohibited from working with the Chinese corporation to protect their
infrastructure from possible ... . 8. Toe ... keeps protector in place. 9. Upon
receipt of the updated article, the Executive Editor submits it to repeated peer
review, and then on ... by the Editorial Board. 10. This is essentially an
optimization problem which has to be solved inan ... .

4. Translate the following sentences into English using the words and word
combinations below

a block diagram, simulation, a decision-maker, optimization, flowing, modelling,
allocation, Internet infrastructure, problem-solving, an unambiguous answer

1. IIpocTo mepekoHaiTecs, MO KOXKEH, XTO IpHUiIMa€e PIlIEeHHS, 3aBXKIU BOJIOJIE
HeoOX11HOO 1H(opMaliero. 2. 3apa3 onTHMI3aIA caiiTy MiJl cepeIHbOYaCTOTHI
3aIUTH — HailOUIRIN nony spHe pimeHHs. 3. EdexTuBHe ynpaBiaiHHa Oyab-aKUM
IIPOI[ECOM BHMArae KiJIbKICHOTO BHU3HAYEHHs, BUMIPIOBAHHS Ta MOJIEIIFOBAHHS.
4. JlocnypkyiiTe COHAYHY CHCTEMY 3a JOMOMOTOIO 1€l 3aBOPOXKYI0Ue KPAaCHRBO] 1
TOYHOI CHUMYJIAINI y peXHMI peanbHOro 4acy. 5. Po3moain BiICOTKIB HE MOXeE
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Oyru TouyHuM. 6. HaykoBI JOCII/DKYIOTH IIPOLIEC MHUCICHHS JIIOJUHH, 30KpeMa
Takl pedl AK NPUHHATTSA pilleHb YU BUpimeHHA npoOiem. 7. Tpu peui, fAKi
VYkpaini BapTo Oyino © po3BHBaTH, — IHTEpHET-IHPPaCTPyKTypa, JOTICTHKA Ta
eJIeKTPOHHI IU1aTexi. 8. BIok-cxeMma — Iie cnoci® mpeAcTaBIeHHS aIrOpHTMY Y
BUIULAAI HaodHoi rpadignoi cxemm. 9./[Ba mepencepas (BepxHI KaMepH)
30HpaloTh KpOB, IO Tede y HanpsaMky go cepud. 10. Ha fioro gymky, Hemae
KOPOTKOI Ta OJIHO3HAYHOI BIJIIIOBI/II HA 1€ I TAaHHA.

5. Read the paragraphs below and choose the titles for each one
Systems Analysis and Control / Verification / Design Synthesis / Design Loop

(1) Design synthesis is the process of defining the product or item in terms
of the physical and software elements which together make up and define the
item. The result 1s often referred to as the physical architecture. Each part must
meet at least one functional requirement, and any part may support many
functions. The physical architecture 1s the basic structure for generating the
specifications and baselines.

(2) Similar to the requirements loop described above, the design loop is the
process of revisiting the functional architecture to verify that the physical design
synthesized can perform the required functions at required levels of
performance. The design loop permits reconsideration of how the system will
perform its mission, and this helps optimize the synthesized design.

(3) For each application of the system engineering process, the solution
will be compared to the requirements. This part of the process is called the
verification loop, or more commonly, verification. Each requirement at each
level of development must be verifiable. Baseline documentation developed
during the systems engineering process must establish the method of verification
for each requirement. Appropriate methods of verification include examination,
demonstration, analysis (including modelling and simulation), and testing.
Formal test and evaluation (both developmental and operational) are important
contributors to the verification of systems.

(4) Systems Analysis and Control include technical management activities
required to measure progress, evaluate and select alternatives, and document
data and decisions. These activities apply to all steps of the systems engineering
process. System analysis activities include trade-off studies, effectiveness
analyses, and design analyses. They evaluate alternative approaches to satisfy
technical requirements and program objectives, and provide a ngorous
quantitative basis for selecting performance, functional, and design
requirements. Tools used to provide input to analysis activities include
modelling, simulation, experimentation, and test.

6. Translate the text from task 1 into Ukrainian.
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Workshop 12

1. Read the text carefully before doing the tasks below

Airlines. Among the diverse elements that conform the air transportation
industry, airlines represent the most visible ones and the most interactive with
the consumer, 1.e., the passenger. An airline provides air transport services for
travelling passengers and/or freight. Airlines lease or own their aircraft with
which to supply these services and may form partnerships or alliances with other
airlines for mutual benefit, e.g., Oneworld, Skyteam, and Star alliance. Airlines
vary from those with a single aircraft carrying mail or cargo, through full-
service international airlines operating hundreds of aircraft. Airline services can
be categonized as being intercontinental, intra-continental, domestic, regional, or
mternational, and may be operated as scheduled services or charters.

The first airlines were based on dirigibles. DELAG (Deutsche
Luftschiffahrts-Aktiengesellschaft) was the world’s first airline. It was founded
on November 16, 1909, and operated airships manufactured by the zeppelin
corporation. The four oldest non-dirigible airlines that still exist are
Netherlands® KLLM, Colombia’s Avianca, Australia’s Qantas, and the Czech
Republic’s Czech Airlines. From those first years, going on to the elite
passenger of the fifties and ultimately to the current mass use of air transport,
the world airline companies have evolved significantly.

Traditional airlines were state-owned. They were called flag companies and
used to have a strong strategic influence. It was not until 1978, with the United
States Deregulation Act, when the market started to be liberalized. The main
purpose of the act was to remove government control over fares, routes, and
market entry of new airlines in the commercial aviation sector. Up on that law,
private companies started to emerge in the 80’s and 90’s, especially in USA.
Very recently, new phenomena have arisen within the last 10-15 years: the so-
called low-cost companies, which have favoured the mass transportation of
people.

Military air forces. The military air forces are linked to the defence of each
country. In that sense, they play a strategic role in security, heavily depending
on the economic potential of the country and its geopolitical situation.
Histonically, it has been an encouraging sector for technology and innovation
towards military supremacy. Think for instance in the advances due to World
War II and the Cold War. Nowadays, it is mostly based on cooperation and
alliances. However, inherent threats in nations still make this sector a strategic
sector whose demand in high technology will be maintained. An instance of this
1s the encouraging trend of the USA towards the development of Unmanned Air
Vehicles (UAV) 1n the last 20 years in order to maintain the supremacy in the
Middle East minimizing the risk of soldier’s life.



Aerospace research institutions. The research institutions fulfil a key role
within the aerospace activities because the development of aviation and space
missions 1s based on a continuous technological progress affecting a variety of
disciplines such as aerodynamics, propulsion, materials, avionics,
communication, airports, air navigation, etc. The research activity 1is
fundamentally fulfilled at universities, aerospace companies, and public
mstitutions. Spain counts with the Instituto Nacional de Técnica Aeroespacial
(INTA), which 1s the Spanish public research organmization, specialized in
aerospace research and technology development. It pursues the acquisition,
maintenance, and continuous improvement of all those technologies that can be
applied to the aerospace field. There exist ‘sister’ institutions such the French
Aerospace Lab (ONERA), the German Aerospace Center (DLR), or the National
Aeronautics and Space Administration (NASA) in the United States of America
(USA), just to mention a few significate ones.

2. Find the English equivalents in the text and commit them to memory

1 | TpaHCIOpTHA rany3b

2 | opeHza

3 | mnaHoBa nociyra (peiic)
4

5

7 | KOMIIaHis 3 HU3BKUMH ITIHAMH
8 | BilickKOBa IepeBara
9
1

aBlalliiiHO-KOCMIYHA JTISUIBHICTH
0 | pymmiiHa cuia

3. Complete the sentences with the words and word combinations given below
and then translate those ones into Ukrainian

a mutual benefit, a combat, government control, aerospace companies, fares, air
transport services, technology and innovation, optical communication lines, a
strong strategic alliance, maintenance

1. During the first five months of ..., the island’s aircraft destroyed or damaged
about thirty-seven Italian aircraft. 2. Judges decide cases according to their own
judgement, without outside influence or ... . 3. The application of different ...
when issuing flight tickets allows reducing the total cost of the flight. 4. No
attention 1s paid to them, neither by aviation industry nor by air carriers, does
this not favour the development of aircraft construction and the expansion of
... . 5. Boilers are fully automatic, requiring much less time on ... and personnel
costs, respectively. 6. Besides ..., we pay more attention to environmental
protection. 7. Currently, the US nuclear weapons are operating in ... with the
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forces of countries such as France and Brntain. 8. The application of Li-ion
batteries evokes also increasing imterest from the military and ... . 9. Continuity
and development of relations 1s ensured on the basis of ... and respect. 10. ...
virtually unaffected by extemal factors, leading to deterioration of
communication quality.

4. Translate the following sentences into English using the words and word
combinations below

a wheel of technological progress, flight tickets, a dirigible, aerodynamics,
intercontinental flights, nuclear weapons, a geopolitical situation, economic
potential, Li-ion batteries, a consumer

1. Mopcekuii odinep po33poOHB MOTYKHUH JBUTYH U1 Auprxkadist. 2. buibma
YacTHHA pPECIIOHJEHTIB BBa)Kae, IO sjepHa 30pos mae OyrH 3abopoHeHa.
3. Kpim Toro, 11e TOJI0OBHHIT BY30II /I B3a€MO3B’ A3KIiB BcepequH1 €BponH Ta Jis
MDKKOHTHHEHTANBHUX peiiciB. 4. [lopsgag 3 HammM#H KOpAOHAMH 3MIHIUTIACH
TeOMOIITHYHA CHTYaIlisf, MH 3pO3YMLIH, IIO 3arpo3a ayKe peanbHa. 5. JIiTiii-
10HHI aKyMYJIATOPH 3aBXKJIH 3aps/DKEHI Ta TOTOBI JI0 BHKOPHCTAaHHA Y PI3HHX
pexxumax. 6. Mu HamuleHI Ha IepCIeKTHBY Ta IiepeadadaeMo IOTpedHn
CIIOKHBAYiB, MO0 YCIIIIHO BIPOBA/KYBATH IHHOBAIIIHI MPOJYKTH BHCOKOI
akocTi. 7. Koleco TeXHOJOTIYHOro Mporpecy IIOCTiifHO Hapomye o0epTH,
HAJAIOYH Jleflajli OUIBIIE MOJMKIMBOCTEH IOACTBY. 8. BapTicTh aBiaKBHTKIB
CKJIQJIA€ThCA 13 TapuQiB, OAATKIB Ta 300piB, BCTAHOBICHHX NEPEBI3HUKAMHU Ta
aeporioptamu. 9. I'pyna CiToBoro 0aHKy JI0OMOXKe Ypsay YKpaiHH ITO0JIaTH
oOMeXeHHs, Kl 3aBa)KalOTh KpaiHl MOBHICTIO PO3KPUTH CBiif €KOHOMIYHHI
noteHmian. 10. OCHOBY MIJIMHapCTBa CTAHOBIIATH MeEXaHIKa, aepoHHaMIKa 1
010XiMif — HAYKH He HOBI 1 YCTaJIEHI.

5. Read the extract below, fill in the gaps with the missing prepositions, and
make 5 questions to the text

In order to promote reliable, efficient, and safe air transportation, many
regulations are needed. This regulatory framework arises individually in each
country but always under the regulatory core ... two fundamental supranational
organizations: The Intemational Civil Aviation Organization (ICAO) and the
International Air Transport Association (IATA).

ICAO was created as a result of the Chicago Convention. ICAO was created
as a specialized agency of the United Nations charged ... coordinating and
regulating international air travel. The Convention establishes rules ... airspace,
aircraft registration and safety, and details the nights of the signatories in relation ...
air travel. In the successive revisions, ICAO has agreed certain criteria about the
freedom ... overflying and landing ... countries, to develop the safe and ordered
development ... civil aviation worldwide, to encourage the design and use
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techniques of airships, to stimulate the development of the necessary infrastructures
... air navigation. Overall, ICAO has encouraged the evolution of civil aviation.

The modern IATA 1s the successor ... the Intemational Air Traffic
Association founded in The Hague in 1919. IATA was founded in Havana,
Cuba, in April 1945. It 1s the prime vehicle ... inter-airline cooperation in
promoting safe, reliable, secure, and economical air services. IATA seeks to
mmprove understanding ... the industry among decision-makers and increase
awareness of the benefits that aviation brings ... national and global economies.
IATA ensures that people and goods can move ... the global airline network as
easily as if they were ... a single airline in a single country.

In addition ... the cited organizations, it is convenient to mention the two
most important organizations ... responsibility in safety laws and regulations,
including the airship project and airship certification, maintenance labour, crew
training, etc.: The European Awviation Safety Agency (EASA) in the European
Union and the Federal Aviation Administration (FAA). Spain counts with the
Agencia Estatal de Seguridad Aérea (AESA), dependent ... the ministry of
mfrastructures. AESA 1s also responsible ... safety legislation in civil aviation,
airships, airports, air navigation, passengers’ rights, general aviation, etc.

6. Translate the text from task 1 into Ukrainian.

Workshop 13

1. Read the text carefully before doing the tasks below

The main groups of materials used in aircraft construction nowadays are
steel, aluminum alloys, titanium alloys, and fibre-reinforced composites.

Titanium alloys possess high specific properties, have good fatigue
strength/tensile strength ratio with a high fatigue limit, and some retain
considerable strength at temperatures up to 400-500°C. Generally, there is also
good resistance to corrosion and corrosion fatigue although properties are
adversely affected by exposure to temperature and stress in a salty environment.
The latter poses particular problems in the engines of carrier-operated aircraft.
Further disadvantages are a relatively high density so that weight penalties are
imposed if the alloy is extensively used, coupled with high costs (of the material
itself and due to its fabrication), approximately seven times those of aluminum
and steel. Therefore, due to its very particular characteristics (good fatigue
strength/tensile strength at very high temperatures), titanium alloys are typically
used in the most demanding elements of jet engines, e.g., the turbine blades.

Steels result from alloying Iron (Fe) with Carbon (C). Steels were the
materials of the primary and secondary structural elements in the 30s. However,
they were substituted by aluminum alloys. Its high specific density prevents its
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widespread use in aircraft construction, but it has retained some value as a
material for castings of small components demanding high tensile strengths,
high stiffness, and high resistance to damage. Such components include landing
gear pivot brackets, wing-root attachments, and fasteners.

If one thinks of pure aluminum, the first thought is that it has virtually no
structural application. It has a relatively low strength and it is extremely flexible.
Nevertheless, when alloyed with other metals its mechanical properties are
improved significantly, preserving its low specific weight (a key factor for the
aviation industry). The typical alloying elements are copper, magnesium,
manganese, silicon, zinc, and lithium. Aluminum alloys substituted steel as
primary and secondary structural elements of the aircraft after World War II and
thereafter. Four groups of aluminum alloy have been used in the aircraft industry
for many years and still play a major role in aircraft construction: Al-Cu (2000
series); Al-Mg (5000 series); Al-Mg-Si1 (6000 series); Al-Zn-Mg (7000 series).
The latest aluminum alloys to find general use in the aerospace industry are the
aluminum-lithium (Al-Li, 8000 series) alloys.

Composite materials are materials made from two or more constituent

materials with significantly different physical or chemical properties, that when
combined produce a material with characteristics different from the individual
components. In particular, the aircraft manufacturing industry uses the so-called
fibre-reinforced composite materials, which consist of strong fibres such as glass
or carbon set in a matrix of plastic or epoxy resin, which is mechanically and
chemically protective.
A sheet of fibre-reinforced material is anisotropic, i.e., its properties depend on
the direction of the fibres working at traction-compression. Therefore, in
structural form, two or more sheets are sandwiched together to form a lay-up so
that the fibre directions match those of the major loads. This lay-up is embedded
into a matrix of plastic or epoxy resin that fits things together and provides
structural integrity to support both bending and shear stresses.

2. Find the English equivalents in the text and commit them to memory

[

2 | BIIaCTHBOCTI

3 | MeXxa BTOMH

4 | NUIAXOM BUTPHMKH
5

6

7

KOMIIO3UTHI MaTepiain
11TaKoOy/11BHA IIPOMHCIIOBICTh
10 | aHizoTpOITHHIT

\O oo
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3. Complete the sentences with the words and word combinations given below
and then translate those ones into Ukrainian

high tensile strength, structural integrity, aluminum alloys, physical or chemical
properties, corrosion resistance, aircraft construction, fibre-reinforced,
extremely flexible, epoxy resin, aluminium

1. Being an aircraft designer and artist, he widely used ..., and built light and
elegant cars. 2. Surface oxides of chromium and nickel give the alloy excellent
.., allowing it to be used in aggressive environments. 3. Ukraine and Canada
will join their efforts for high-tech .... 4. The new case is made of high-
temperature material, glass ... . 5. Any parts can be processed, excluding all
items containing ... . 6. Despite its strength, it is ... and can be stretched by 20
percent without any damage. 7. Composite materials are described as a material
made from two or more constituents that are characterized by significantly
different ... . 8. Architectural engineering is a field that mainly focuses on ...
and safety of buildings. 9. They chose carbon fibre because of its ... and low
weight. 10. In electronics, ... protects circuits and transformers to avoid damage
from dust or moisture.

4. Translate the following sentences into English using the words and word
combinations below

high-temperature materials, structural elements, elasticity, to be sandwiched,
traction and compression, a wing root, aggressive environments, to be coupled,
brittleness, resistance to damage

1. I1a xoHUIENmIiA MICTHTH Ie€O[e3MYHHH MOHITOPHHI OCiJ]aHb Ta Aedopmariii
(byHIaMEHTIB, a TAKOXK 1HIIHX BaJKJIHMBHX KOHCTPYKTUBHUX €JIEMEHTIB Oy/IiBelb 1
cropyn. 2. I[lepBHHHMIT mapamxid MaJOTOMUIKOBOTO HEpBY acolliifoBaHMil 3
IIOIIKO/KCHHSAM  OIIOPHO-PYXOBOTO  amapary a00 BHHHKAa€  BHACIIIOK
130JIbOBAHOTO PO3TATHEHHS 1 CTUCHEHHA HEepBy. 3. 'apMaTu BCTaHOBIIOBAIHCH Y
KOpeH1 Kpmia, OOEKOMIUIEKT pO3MIIaBcsA 3BepXy Oaka 3 OKHCHIOBaYeM, TOOTO y
paiioHi IeHTpy Baru gitaka. 4. YV 3amuOHHX HAcOCIB HeMae KOHKYpPEHTIB 3a
CTYIIEHEM 3aXHCTy 1 CTIIIKOCTI J0 arpecHBHOro cepemoBuma. 5. Hewmae
HEOOXIJTHOCTI y Je(pIIHTHUX BHCOKOTEMIIEPAaTYpHHX MarepialiaX, 3a BHHATKOM
COHSYHUX KOHIICHTPATOPIB TeIIoTH. 6. Ane ciiji BpaxXyBaTH, IO TapTyBaHHSA
IIPU3BOJAUTE Pa3oM 31 3MIIIHEHHSAM MeTaly A0 IIJBHINEHHS Ioro KpHUXKOCTI.
7. EnacTHYHICTh MIKIPH 3MEHIIYEThCHA, IO POOHUTH 11 OUIBII BPa3HBOK JIO
MOIIKOMKEHb 1 po3puBiB KamuisapiB. 8. Takok HeoOXigHO 3BEpHYTH yBary Ha
IIUTBHICTE MaTepialy, BiJl SKOi 3alIeKUTh HOro CTIHKICTE J0 ITONIKOIKEHb.
9. benpris — HeBenHYKa KpaiHa po3MipoM 31 mrtar MepuieH/l, 3aTHCHYTa MIK
Himeyunnoro, ®paHnri€ro, JIrokcemOyprom Ta Hinepnangamm.
10. KonuenTparop BBOAY-BUBOAY MoOXKe OyTH 3’€QHAHHH 3 CHCTEMHOIO
I1aM’STTIO IpsMO abo yepe3 KOHTPoJIep maM "sTi.
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5. Read the extracts below and fill in the gaps with the properties of materials
for aircraft according to their brief descriptions
Plasticity / Ductility / Elasticity / Strength / Mechanical fatigue / Corrosion /
Toughness / Brittleness / Stiffness

Several factors influence the selection of the structural materials for an aircraft.
A brief description of some of the most important properties is given in the
sequel:

(1) ... refers to a solid material’s ability to deform under tensile stress,
withstanding large strains before a fracture occurs. These large strains are
accompanied by a visible change in cross-sectional dimensions and therefore
give a warning of impending failure.

(2) ... of a material is its ability to withstand applied stress without failure. The
applied stress may be tensile, compressive, or shear. It deals with loads,
deformations, and the forces acting on a material.

(3) ... is the ability of a material to absorb energy and plastically deform without
fracturing. This property requires a balance of strength and ductility. Strength
indicates how much force the material can support, while this indicates how
much energy a material can absorb before fracturing.

(4) ...: A brittle material exhibits little deformation before fracture, the strain
normally being below 5 %. Brittle materials therefore may fail suddenly without
visible warning. This and toughness are antonyms.

(5) ...: A material is said to be elastic if deformations disappear completely on
the removal of the load.

(6) ... is the resistance of an elastic body to deformation by an applied force.

(7) ...: A material is perfectly plastic if no strain disappears after the removal of
the load. Ductile materials are elastoplastic and behave in an elastic manner until
the elastic limit is reached after which they behave plastically. When the stress is
relieved the elastic component of the strain is recovered but the plastic strain
remains as a permanent set.

(8) ... occurs due to the application of a very large number of relatively small
cyclic forces which results in material failure.

(9) ... is the gradual destruction of materials (usually metals) by chemical
reactions with their environment. Roughly speaking, it has to do with the
oxidation of the material and thus the loss of some of its properties.

6. Translate the text from task 1 into Ukrainian.
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Workshop 14

1. Read the text carefully before doing the tasks below

Outputs of the systems engineering process consist of the documents that
define the system requirements and design solution. The physical architecture
developed through the synthesis process is expanded to include enabling
products and services to complete the system architecture. This system-level
architecture then becomes the reference model for the further development of
system requirements and documents. System engineering process outputs
include the system and configuration item architectures, specifications,
baselines, and the decision database.

Outputs are dependent on the level of development. They become
increasingly technically detailed as system definition proceeds from concept to
detailed design. As each stage of system definition is achieved, the information
developed forms the input for succeeding applications of the system engineering
process.

The System Architecture describes the entire system. It includes the
physical architecture produced through design synthesis and adds the enabling
products and services required for life cycle employment, support, and
management. Military Handbook (MIL-HDBK)-881, Work Breakdown
Structures, provides reference models for weapon systems architectures. As
shown by Figure 1, MIL-HDBK-881 illustrates the first three levels of typical
system architectures. Program Offices can use MIL-HDBK-881 templates
during system definition to help develop a top-level architecture tailored to the
needs of the specific system considered. The design contractor will normally
develop the levels below these first three.

A specification is a document that clearly and accurately describes the
essential technical requirements for items, materials, or services including the
procedures by which it can be determined that the requirements have been met.
Specifications help avoid duplication and inconsistencies, allow for accurate
estimates of necessary work and resources, act as a negotiation and reference
document for engineering changes, provide documentation of configuration, and
allow for consistent communication among those responsible for the eight
primary functions of Systems Engineering. They provide IPTs a precise idea of
the problem to be solved so that they can efficiently design the system and
estimate the cost of design alternatives. They provide guidance to testers for
verification (qualification) of each technical requirement.

During system development, a series of specifications are generated to
describe the system at different levels of detail. These program unique
specifications form the core of the configuration baselines.
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Figure 1
Example from MIL-HDBK-881

Level 1 Aircraft System
Level 2 |
SE/ Peculiar || Common Initial
Air Pro System o Opi/Site Industrial
gram Training Data Support || Support ; Spares and
Vehicle Mamt T&E Equipment | | Equipment Activation Facilities Initial
Repair
Parts
Airframe DT&E Equipment Tech Pubs Test and Testand  Sys Construc-
Measurem’t Measurem’t Assembly, tion/Conver- ;
i OTRE farvces  Eneg Dele Equipment Equipment Installation sion/Expan. (SPecify by
Application Software Mockups  Facilites  Support and sion Allowance
Data Support  Support Checkout List,
System Software T&E and and on Site Equipment Grouping
il Support Manage- Handling  Handling Acquisition or HAV
—— Test mentData  Equipment Equipment Contractor or Mod Element)
AT S—— Facilities Data Tech Support Maintenance
Central Computer Depository Site
Fire Control Construction
Data Display and Controls Site/Ship
Vehicle
Survivability Conversion
Reconnaissance
Automatic Flight Control
Central Integrated Checkout
Antisubmarine Warfare Level 3

Armament
Weapons Delivery
Auxiliary Equipment

Baselines formally document a product at some given level of design
definition. They are references for the subsequent development to follow. Most
DoD systems are developed using the three classic baselines described above:
functional, allocated, and product. Though the program unique specifications are
the dominant baseline documentation, they alone do not constitute a baseline.

Additional documents include both end and enabling product descriptions.
End product baseline documents normally include those describing system
requirements, functional architecture, physical architecture, technical drawing
package, and requirements traceability. Enabling product baseline documents
include a wide range of documents that could include manufacturing plans and
processes, supportability planning, supply documentation, manuals, training
plans and programs, test planning, deployment planning, and others. All
enabling products should be reviewed for their susceptibility to impact from
system configuration changes. If a document is one that describes a part of a
system and could require change if the configuration changes, then most likely it
should be included as a baseline document.
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2. Find the English equivalents in the text and commit them to memory

madJIoH
HPOEKTHUIH IMJIPSTHHK
BAXKJIUBI TEXHIYHI BUMOTH

KoH}Iryparis
MAKeT TEXHIYHUX KPECIeHb
0 | mociOHHK, KepIBHHUIITBO

=IO IO I~I NN R T [

3. Complete the sentences with the words and word combinations given below
and then translate those ones into Ukrainian

reconnaissance drones, mobile business applications, system requirements,
additional configuration, a database, a specific definition, support data,
weapons delivery systems, process system engineering, a central computer

1. In ..., mass and energy balances are the fundamental subject. 2. The side of
the package has a list of ... for optimal performance of the graphics accelerator.
3. The module does not require ..., after installation and activation it is
immediately ready for use. 4. ... can offer many benefits to almost any
company. 5. Unlike organic standards, there is no ... for local food. 6. Customer

. 1s collected on a case-by-case basis and stored for the purpose of resolving
disputes and service quality issues. 7. That includes in particular the help with
secure communications and ... . 8. Initially, helicopters operated as ..., attacking
with air-launched torpedoes and depth charges based on information provided
by its parent and other warships. 9. According to ..., the manager can also
distribute the picking of orders, control offers on commodity items, and make
elementary management decisions. 10. My devices are controlled by different
protocols managed by ..., a mobile phone, and independently.

4. Translate the following sentences into English using the words and word
combinations below

a case-by-case basis, manufacturing, testers, official documents, nuclear power
engineering, organs system development, a plasma propulsion, system
architecture, susceptibility

1. IIpoananizoBaHo ICHYIOUI MIAXOAH 0 IPOEKTYBAHHSA MYJIBTHATEHTHHX CHCTEM
Ta OOTPYHTOBAaHO JOJAaTKOBI 3aBJaHHA, 10 BHHUKAIOTH y TIPOIEci po3poOKH
apXITeKTypH cucteMu. 2. YOTHpPH BIACHHUX 3aBOJIH 3 BHPOOHHUIITBA KOMOIKOPMIB
JAI0Th MOXKJIHBICTh CIUIAHYBAaTH 1HAUBLIyaJdbHI paIllOHH I ITHIL Y
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3aJICKHOCTI B 1i BHY, BIKY, IpH3HadeHHA Toimo. 3. Y Oera-(a3i nmporpaMa crae
JIOCTYITHOIO JI1s1 HabaraTo OUIBINOI KUIBKOCTI TeCTyBaIbHHKIB. 4. MK OararbMa
AepkaBaMu Oylla cHpollleHa MIpoleaypa KOHCYIBCHKOI Jeramnizaiii ogimiiHux
JOKYMeHTIB. 5. [eHeTHYHa CXHIBHICTH € €IHHHUM BIIOMHM (DaKTOPOM PH3HKY,
OTXKe 3aXBOPIOBAaHHA MepeIacThesA CHaakoBo. 6. Bumorn MoxyThs OyTH ITOB’s13aHI
3 OyIb-SIKHMH acIleKTaMH, 30KpeMa pe3yJIbTaTHBHICTIO, e(eKTHBHICTIO abo
BIJICIIIIKOBYBaHICTIO. 7. Ila3MoBHil IBUTYH — IIe THII €JIEKTPHYHOIO JIBUT'YHA,
AKUH CTBOPIOE TATY 3a JOMOMOTOI0 KBa3iHeliTpanbHOl mia3mu. 8. ['paBitamis
BIIIHBA€ Ha BCI aCIEKTH PO3BHUTKY XpeOETHHX, 30KpeMa KIITHHHY CTPYKTYpy Ta
(YHKIIIOHYBaHHSA, PO3BHTOK CHCTEMH OpPraHIiB 1 HaBIiTh IOBEMIHKH. 9. AToMHa
eHepreTHKa IMepPeTBOPIIIACS Ha OCHOBHHII cTa0LIi3yrounii (pakTop eHepreTHIHOI
cucteMu kpainu. 10. He icHye skomHol odimiiiHoi MiHIManbHOI  abo
MaKCHMaJIBHOI CYMH, KOKEH BHIIA/IOK PO3IVIA/IA€THCA 1H/IHBIIYaIBHO.

5. Read the extract below, fill in the gaps with the missing prepositions, and
make 5 questions to the text

DoD policy is to develop performance specifications ... procurement and
acquisition. In general, detail specifications are left ... contractor development
and use. Use ... a detail specification in DoD procurement or acquisition should
be considered only where absolutely necessary, and then only ... supporting
trade studies and acquisition authority approval.

DoD policy gives preference to the use ... commercial solutions to
government requirements, rather than the development ... unique designs.
Therefore, the use ... commercial item specifications and descriptions should be
a priority ... system architecture development. Only when no commercial
solution is available should government detail specifications be employed.

In the case ... re-procurement, where detail specifications and drawings are
government-owned, standardization or interface requirements may present a
need ... use of detailed specifications. Trade studies that reflect total ownership
costs and the concerns related ... all eight primary functions should govern
decisions concerning the type of specification used ... the re-procurement of
systems, subsystems, and configuration items. Such trade studies and cost
analysis should be performed prior to the use of detail specifications or the
decision to develop and use performance specifications in a re-procurement.

Performance Specifications state requirements in terms of the required
results with criteria ... verifying compliance, but without stating the methods for
achieving the required results. In general, performance specifications define
products ... terms of functions, performance, and interface requirements. They
define the functional requirements ... the item, the environment in which it must
operate, and interface and interchangeability characteristics. The contractor is
provided the flexibility to decide how the requirements are best achieved,
subject to the constraints imposed by the govermment, typically ... interface
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requirements. System Specifications and Item Performance Specifications are
examples of performance specifications.

Detail Specifications, such as Item Detail, Material, and Process
Specifications, provide design requirements. This can include materials to be
used, how a requirement is to be achieved, or how an item is to be fabricated or
constructed. If a specification contains both performance and detail
requirements, it is considered a Detail Specification, ... the following exception:
Interface and interchangeability requirements in Performance Specifications
may be expressed in detailed terms. For example, a Performance Specification

. shoes would specify size requirements ... detailed terms, but the material or
method of construction would be stated in performance terms.

6. Translate the text from task 1 into Ukrainian.

Workshop 15

1. Read the text carefully before doing the tasks below

Ship machinery installations have two principal sources of excitation: the
main engine(s) and the propeller(s). The two components are essentially linked
by elastic shaft systems and may also embrace gearboxes and elastic couplings.
The whole system is supported in flexible hull structures, and the forms of
vibration possible are therefore diverse.

Problems in analysing ship machinery vibration have been compounded in
recent years by the introduction of new fuel-efficient engine designs exploiting
lower running speeds, longer stroke/bore ratios and higher combustion
pressures. Another factor is the wider use of more complex machinery
arrangements including, for example, power take-offs, shaft alternators, exhaust
gas power turbines and multiple geared engines. The wider popularity of four-
and five-cylinder low speed two-stroke engines for propulsion plant — reflecting
attractive installation and operating costs — has also stimulated efforts by
designers to counteract adverse vibration characteristics.

The greater complexity of vibration problems dictates a larger number of
calculations to ensure satisfactory vibration levels from projected installations.
For optimum results the vibration performance of the plant has to be
investigated for all anticipated operational modes. In one case cited by Sulzer, in
which two unequal-sized low speed engines were geared to a single controllable
pitch propeller with a pair of PTO-driven generators, some eleven different
operational configurations were possible.

Sophisticated tools such as computer software and measuring systems are
now available to yield more detailed and accurate analysis of complex vibration
problems. Even so, inaccuracies in determining shaft stiffness, damping effects,
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coupling performance and hull structure response make it advisable in certain
borderline cases to allow, at the design stage, for suitable countermeasures to be
applied after vibration measurements have been taken during sea trials.

Both MAN B&W Diesel and Wartsila (Sulzer) stress that proper
consideration should be given to the vibration aspects of a projected installation
at the earliest possible stage in the ship design process. The available
countermeasures provide a good safety margin against potential vibration
problems. Close collaboration is desirable between naval architects, machinery
installation designers, engine builders and specialist component suppliers. MAN
B&W Diesel emphasises that the key factor is the interaction with the ship and
not the mere magnitude of the excitation source.

Excitations generated by the engine can be divided into two categories:

® Primary excitations: forces and moments originating from the
combustion pressure and the inertia forces of the rotating and
reciprocating masses. These are characteristics of the given engine
which can be calculated in advance and stated as part of the engine
specification with reference to a certain speed and power.

e Secondary excitations: stemming from a forced vibratory response in
a ship sub-structure. The vibration characteristics of substructures are
almost independent of the remaining ship structure.

Examples of secondary excitation sources from sub-structures could be
anything from transverse vibration of the engine structure to longitudinal vibration
of a radar or light mast on top of the deckhouse. Such sub-structures of the
complete ship might have resonance or be close to resonance conditions, resulting
in considerable dynamically magnified reaction forces at their interface with the
rest of the ship. Secondary excitation sources cannot be directly quantified for a
certain engine type but must be calculated at the design stage of the specific
propulsion plant.

2. Find the English equivalents in the text and commit them to memory

 Oymwenms
MPY>KHUH BaJl

KopoOka mepemad
0araToCTyniH4YacTHIl JBUT'YH

BEJIMYHHA
noriepeyHa BiOparis
ITO3/TOBKHSA BIOparris
0 | iHTepdeiic

—iND 00 I~ {Ch

516



3. Complete the sentences with the words and word combinations given below
and then translate those ones into Ukrainian

a fuel-efficient engine, ship machinery, an installation process, to be calculated,
a hull structure, a propulsion plant, noise and vibration characteristics, sea
trials, a primary excitation, a high-pressure combustion system

1. Sludge oil is a term commonly used to describe the waste oil mainly derived
from the process of purifying fuel oils and lubricating oils in order to ensure
proper operation of ... . 2. The main engine and auxiliary machinery of a ship
are usually connected with the base of ... by steel or cast-iron gaskets.
3. Firewall with counterweight and ... — no risk of backfire. 4. Its ... consists of
two nuclear reactors. 5. The manufacturer guarantees preservation of all
qualities SUV and off-road enthusiasts, this hybrid version with ... is the perfect
car. 6.In September last year, the submarine first went to sea on

7. Glutamate is ... neurotransmitter (promotes stimulation) in the body. 8. The
new engine generation is even more efficient and clean and offers further

improved ... . 9. Only after the tasks have been set, appropriate equipment is
selected for them, and the best position for installing the cameras
10. Protective block construction simplifies ..., providing reliable and long-

lasting protection from unfavorable external factors.

4. Translate the following sentences into English using the words and word
combinations below

emissions, a shaft punch, physical magnitudes, substructures, a counterweight,
deckhouses, lubricating oil, an anti-vibration system, a submarine, negative
external factors

1. IlyaHCOH MPOMIKHOTO Baly CIYKHTH JUIA Ilepeadi o0epTalbHHX 1 3BOPOTHO-
MOCTYNATBHUX IMIYIbCIB. 2. Pi3H1 manyOHiI Haja0yAOBH Ta BEeHTWJAIINHHI TpyOH
MIEpeITKO/DKAIH  BEEHHI0O BOTHIO mpsAMo Mo Kypcy. 3. Ha mpodeciiianx
IPHCTPOAX YacTo € aHTuBiOpamiiiHa cHCTeMa, SKa ICTOTHO 3HIDKYE
HaBaHTaXCHHSA Ha pyku. 4. HalimpaBUIBHIMHM pINICHHSAM € PO3KJIaJaHHA
KOXKHOI CTPYKTYpPH JaHHX spa Ha HEBEIUKI HE3aJeXHl MICTPYKTypPH.
5. Hezanexna YkpaiHa siK olopa JIeMOKpaTii € €IHHOI0 PealbHOI0 MPOTHBATr0I0
P® vy perioni. 6.B’sA3KicTh MacTWiIa CTa€ MEHINOK 13 IIiJBHINCHHAM
Temmneparypu. 7. JlepeB’sHI TOBEpXHI MOXYTh 3Ha4HO IIONIKOJHTUCH IIiJ
BIUTHBOM HETATHBHUX 30BHIIMHIX YHHHHKIB. 8. Byap-skuil IiIBOHHI YOBEH,
SIKUH 3aIlyCcKae CyNepKaBITalllifHy TOpIeay, MHUTTEBO BHJA€ CBOE IIPUOIU3HE
Micre3HaxomxkeHHsa. 9. Iliq wac BUKOpUCTaHHSA BOJHIO Y SIKOCTI IMAJBHOTO Y
CHCTEMaxX 3TropsAHHA, 30Kpema y JIB3, BoAeHBb cHamrO€ThCs 3 MIHIMaJIbHHMHU
Bukugamu. 10.VY Oyap-Akiil KBaHTOBIH cHCTeM1 BCl (I3MYHI BEIHYMHH HE
MOKYTh OJIHOYAaCHO JOPIBHIOBATH HYIIIO.
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5. Put the paragraphs of the text in the correct order

(a) Limiting torsional vibration is vitally important to avoid damage or even
fracture of the crankshaft or other propulsion system elements. Classification
societies, therefore, require torsional vibration characteristics of the
engine/shafting system to be calculated, with verification by actual shipboard
measurements. Two limits are laid down for the additional torsional stresses.
The lower limit T1 determines a stress level that may only be exceeded for a
short time; this dictates a ‘barred’ speed range of revolutions in which
continuous operation is prohibited. The upper stress limit T2 must never be
exceeded.

(b) Torsional vibration involves the whole shaft system of the propulsion plant,
embracing engine crankshaft, intermediate shafts, and propeller shaft, as well as
engine running gear, flywheel, propeller, and (where appropriate) reduction
gearing, flexible couplings, clutches, and power take-off drives.

(c) Owing to the very large variety of possible shafting arrangement that may be
used in combination with a specific engine only detailed torsional vibration
calculations for the individual plant can determine whether or not a torsional
vibration damper is necessary.

(d) Torsional vibration causes extra stresses, which may be detrimental to the
shaft system. The stresses will show peak values at resonances: that is, where the
number of revolutions multiplied by the order of excitation corresponds to the
natural frequency.

(e) Taking a shaft line of a certain length, it is possible to modify its natural
frequency of torsional vibration by adjusting the diameter: a small diameter
results in a low natural frequency, and a larger diameter in a high natural
frequency. The introduction of a tuning wheel will also lower the natural
frequency.

(f) The varying gas pressure in the cylinders during the working cycle and the
crankshaft/connecting rod mechanism create a varying torque in the crankshaft.
It 1s these variations that cause the excitation of torsional vibration of the shaft
system. Torsional excitation also comes from the propeller through its
interaction with the non-uniform wake field. Like other excitation sources, the
varying torque is cyclic in nature and thus subject to harmonic analysis. Such
analysis makes it possible to represent the varying torque as a sum of torques
acting with different frequencies which are multiples of the engine’s rotational
frequency.

6. Translate the text from task 1 into Ukrainian.
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Workshop 16

1. Read the text carefully before doing the tasks below

The International Civil Aviation Organization (ICAO) is a specialized
agency of the United Nations that was created in 1944 to promote the safe and
orderly development of international civil aviation throughout the world. It sets
standards and regulations necessary for aviation safety, security, efficiency, and
regularity, as well as for aviation environmental protection.

Why are standards necessary?

Civil aviation 1s a powerful force for progress in our modern global society.
A healthy and growing air transport system creates and supports millions of jobs
worldwide. It forms part of the economic lifeline of many countries. It is a
catalyst for travel and tourism, the world’s largest industry. Beyond economics,
air transport enriches the social and cultural fabric of society and contributes to
the attainment of peace and prosperity throughout the world.

Twenty-four hours a day, 365 days of the year, an airplane takes off or
lands every few seconds somewhere on the face of the earth. Every one of these
flights is handled in the same, uniform manner, whether by air traffic control,
airport authorities, or pilots at the controls of their aircraft. Behind the scenes are
millions of employees involved in manufacturing, maintenance, and monitoring
of the products and services required in the never-ending cycle of flights. In fact,
modern aviation is one of the most complex systems of interaction between
human beings and machines ever created.

This clock-work precision in procedures and systems is made possible by
the existence of universally accepted standards known as Standards and
Recommended Practices, or SARPs. SARPs cover all technical and operational
aspects of international civil aviation, such as safety, personnel licensing,
operation of aircraft, aerodromes, air traffic services, accident investigation, and
the environment. Without SARPs, our aviation system would be at best chaotic
and at worst unsafe.

How it works

The constitution of ICAO is the Convention on International Civil Aviation,
drawn up by a conference in Chicago in November and December 1944, and to
which each ICAO Contracting State is a party. According to the terms of the
Convention, the Organization is made up of an Assembly, a Council of limited
membership with various subordinate bodies and a Secretariat. The Assembly,
composed of representatives from all Contracting States, is the sovereign body
of ICAO. It meets every three years, reviewing in detail the work of the
Organization and setting policy for the coming years.
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Foundation of ICAO

The consequence of the studies initiated by the US and subsequent
consultations between the Major Allies was that the US government extended an
invitation to 55 states or authorities to attend, in November 1944, an
International Civil Aviation Conference in Chicago. Fifty-four states attended
this conference end of which a Convention on International Civil Aviation was
signed by 52 States set up the permanent International Civil Aviation
Organization (ICAO) as a mean to secure international cooperation a highest
possible degree of uniformity in regulations and standards, procedures, and
organization regarding civil aviation matters.

The most important work accomplished by the Chicago Conference was in
the technical field because the Conference laid the foundation for a set of rules
and regulations regarding air navigation as a whole which brought safety in
flying a great step forward and paved the way for the application of a common
air navigation system throughout the world.

From the very assumption of activities of ICAO, it was realized that the
work of the Secretariat, especially in the technical field, would have to cover the
following major activities: those which covered generally applicable rules and
regulations concerning training and licensing of aeronautical personnel both in
the air and on the ground, communication systems and procedures, rules for the
air and air traffic control systems and practices, airworthiness requirements for
aircraft engaged in international air navigation as well as their registration and
identification, aeronautical meteorology, and maps and charts. For obvious
reasons, these aspects required uniformity on a world-wide scale if truly
international air navigation was to become a possibility.

2. Find the English equivalents in the text and commit them to memory

[u—

Cy4acHE CBITOBE CYCIIUIBCTBO
YHPABIHHA NOBITPAHUM PyXOM
CKJIaJIHA CHCTeMa B3aeMOJIl
TOYHICTb AK Y T'OJITHHHHKA
PO3CIIIYBaHH HEIACHOr0 BUIIA/IKy
BIJITOBLTHO JI0 YMOB

aepoHaBiraIis

BUMOTH JILOTHOI IIPHJATHOCTI

0 | aBiamiiiHa METEOPOJIOT1A

— IO IC0I~IION W
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3. Complete the sentences with the words and word combinations given below
and then translate those ones into Ukrainian

a modern fire control system, air roots, aviation safety, civil aviation,
aerodromes, licensing procedures, a never-ending cycle, principles and
methods, the Convention on International Civil Aviation, prosperity

1. The presentations of the students highlighted problems of ... at the national
and international levels. 2. ... authorities, the police, customs and border control
are authorized to make airport screening of hand luggage, baggage and personal
inspection of the civil aircraft passengers. 3. We educate global leaders who
create sustainable ... worldwide. 4. The ... of destruction and change inherent in
a capitalist economy always provides new opportunities for those with
determination, goals and concentration. 5. It provides the ability to operate
aircraft from high altitude ... in any geographical and climatic conditions.
6. Most transatlantic ... pass through New York. 7. The system of work with
personnel is a set of ... of management of workers and employees in the
organization. 8. This new fire support vehicle has got ... and the latest
generation optics. 9. In general, to simplify ... there are about 30 regulatory
legal acts will be developed and adopted. 10. The draft seems to be in
compliance with ..., which obliged states to provide safe conditions for civil
aircraft in the areas where drones are used.

4. Translate the following sentences into English using the words and word
combinations below

registration and identification, global leaders, an application, machine building,
international cooperation, executive authorities, to provide safe conditions,
aircraft passengers, determination, educational establishments

1. Bxke CBOTOHI MH TIIpalFOEMO 3 KOMITaHIAMH, OUIBIICTE 3 SKHX ¥
MaiOyTHBOMY CTaH€ CBITOBHMH JIjjiepaMu. 2. XapakrepHa OCOOIMBICTH
SIMOHCBKOTO BHPOOHHIITBA, OCOOIHBO MamMHOOYYBaHHS, — CINBICHYBaHHSA
BEIIMKOr0 BHUpOOHUITBA 3 ApiOHHM. 3. CTyJleHTH 1 JOCIIJHHKH OTPHMYIOTH
KOPHCTh BiJi MUDKHapOTHOTO CIIBPOOITHHUITBA, IO HAaAA€ IM 3MOTY AUINTHCA
TOCBIIOM Ta OyTH OOI3HAaHHMMH 3 OCTAaHHIMH JOCSATHEHHAMH CBITOBOI HayKH.
4. BoHH TpeACcTaBIAIOTh Ta 3aXWUINAIOTh IHTEPECH WIEHIB B  OpraHax
3aKOHO/ABYO1 Ta BHKOHABYOI BJIAJH YKpaiHH Ta MIXKHAPOJHHX OpraHizalisx.
5. Ixns pimrywicTs i Bi/UTaHICTB CIpaBi — Ile caMme Te, IO HaM IOTPiGHO Y mei
BHpIMIATHHUAI MOMEHT. 6. YJacHHKH BCIX HaBYaJIbHHX 3aKJIaJIB MICTa OTPHMAIIH
BIJ] MICBKOI BIIaJIH ITOJAKHU 1 MOJapyHKH. 7. MU cTBOproeMO Oe3IledYHi YMOBH Ta
3a0e3neyyeMo MIHIMI3AIlll0 CTpecy M Yac JOILIAy Ta TPaHCIOPTYBaHHI.
8. Jlomarox (BeO-momaTok abo0 KOHCOJIBHHI JIOATOK) Ma€ €IUHHI BXIJTHHI
ckpunt. 9. IlacaxkupiB IiTakiB po3BepTaM IO MNPHOYTTIO B YKPalHCBKI
aepoIopTH, a MPOBIHUKH TOI3/IIB 3a3/aJeriIb IoNepe/ KAl PO CHTYAIllI0 Ha
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ykpaincbkoMy — KopaoHi.  10. IIporpamm  00OB’A3k0BOI  peecTpamii  Ta
11eHTHdIKaIl TONermyoTh e(eKTHBHE BUKOPHCTAHHS 1LOIO MEXaHI3MY.

5. Read the extract below, fill in the gaps with the missing prepositions, and
make 5 questions to the text

Chicagos s convention

In response ... the invitation ... the United States Government,
representatives of 54 nations met in Chicago from November 1 to December 7,
1944, to make arrangements ... the immediate establishment of provisional
world air routes and services and ... set up an interim council to collect, record
and study data concerning international aviation and to make recommendations

. its improvement. The Conference was also invited to discuss the principles
and methods to be followed in the adoption ... a new aviation convention.

Convention ... International Civil Aviation (also known as Chicago
Convention), was signed on 7 December 1944 by 52 States. Pending ratification
of the Convention by 26 States, the Provisional International Civil Aviation
Organization (PICAO) was established.

It functioned from 6 June 1945 until 4 April 1947. By 5 March 1947, the
26™ ratification was received. ICAO came into being on 4 April 1947. In
October of the same year, ICAO became a specialized agency of the United
Nations linked ... Economic and Social Council (ECOSOC). The Convention ...
International Civil Aviation set forth the purpose of ICAO:

WHEREAS the future development ... international civil aviation
can greatly help to create and preserve friendship and understanding
among the nations and peoples ... the world, yet its abuse can become
a threat ... the general security; and

WHEREAS it is desirable to avoid friction and to promote that
cooperation between nations and peoples upon which the peace of the
world depends;

THEREFORE, the undersigned governments having agreed on
certain principles and arrangements in order that international civil
aviation may be developed ... a safe and orderly manner and that
international air transport services may be established ... the basis of
equality of opportunity and operated soundly and economically,

Have accordingly concluded this Convention to that end.

The Convention has since been revised eight times (in 1959, 1963, 1969,
1975, 1980, 1997, 2000 and 2006). It is constituted ... a preamble and 4 parts:

* Air navigation.

* Organization of international civil aviation.

» International air transport.

» Final dispositions.

6. Translate the text from task 1 into Ukrainian.
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Workshop 17

1. Read the text carefully before doing the tasks below

Configuration management permits the orderly development of a system,
subsystem, or configuration item. A good configuration management program
ensures that designs are traceable to requirements, that change is controlled and
documented, that interfaces are defined and understood, and that there is
consistency between the product and its supporting documentation.
Configuration management provides documentation that describes what is
supposed to be produced, what is being produced, what has been produced, and
what modifications have been made to what was produced.

Configuration management is performed on baselines, and the approval
level for configuration modification can change with each baseline. In typical
system development, customers or user representatives control the operational
requirements and usually the system concept. The developing agency program
office normally controls the functional baseline. Allocated and product baselines
can be controlled by the program office, the producer, or a logistics agent
depending on the life cycle management strategy. This sets up a hierarchy of
configuration control authority corresponding to the baseline structure. Since
lower-level baselines have to conform to a higher-level baseline, changes at the
lower levels must be examined to assure they do not impact a higher-level
baseline. If they do, they must be approved at the highest level impacted. For
example, suppose the only engine turbine assembly affordably available for an
engine development cannot provide the continuous operating temperature
required by the allocated baseline. Then not only must the impact of the change
at the lower level (turbine) be examined, but the change should also be reviewed
for possible impact on the functional baseline, where requirements such as
engine power and thrust might reside.

Configuration management is supported and performed by integrated teams
in an Integrated Product and Process Development (IPPD) environment.
Configuration management is closely associated with technical data
management and interface management. Data and interface management is
essential for proper configuration management, and the configuration
management effort has to include them.

When planning a configuration management effort, you should consider the
basics: what has to be done, how should it be done, who should do it, when
should it be done, and what resources are required. Planning should include the
organizational and functional structure that will define the methods and
procedures to manage functional and physical characteristics, interfaces, and
documents of the system component. It should also include statements of
responsibility and authority, methods of control, methods of audit or
verification, milestones, and schedules. EIA IS-649, National Consensus
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Standard for Configuration Management, and MIL-HDBK-61 can be used as
planning guidance.

A key concept that affects planning is the configuration item (CI). CI
decisions will determine what configurations will be managed. CIs are an
aggregation of hardware, firmware, or computer software, or any of their
discrete portions, which satisfy an end-use function and are designated for
separate configuration management. Any item required for logistic support and
designated for separate procurement is generally identified as CI. Components
can be designated Cls because of crucial interfaces or the need to be integrated
with operation with other components within or outside of the system. An item
can be designated CI if it is developed wholly or partially with government
funds, including non-developmental items (NDI) if additional development of
technical data is required. All CIs are directly traceable to the WBS.

2. Find the English equivalents in the text and commit them to memory

Y3rOJIKEHICTh
Ipe/ICTABHHK KOPHCTYyBaya
orepariifHi BUMOTH
iepapxis

JIOCTYITHHIT

JIOTICTHYHE 3a0e3eueHHs
3aKYMIBIA, OCTAYaHHA
IOBHICTIO 200 4aCTKOBO

OISk iWwWibi—

[a—
o

3. Complete the sentences with the words and word combinations given below
and then translate those ones into Ukrainian

technical data, government funds, an investment project, a management
strategy, computer software, low humidity, environmental-friendly, to be
integrated, a functional structure, strategic planning

1. A sequence of the main stages for the development of a system of monitoring
the implementation of ... at an enterprise is defined. 2. Every risk ... is tailored
to the specific case, and tools and methods for minimizing risks will be different
in each situation. 3. The high temperature of air accompanied by ... and normal
or slightly increased pressure is much easier to carry. 4. His task is to create
favourable conditions at the legislative level to stimulate demand for ...
transport. 5. While the use of computers in daily life increases, the importance of
... 1s also increasing day by day. 6. ... are the main source of financing for the
scientific sector. 7. All interns may expect ... into teams and to be given more
and more independent assignments. 8. There is near unanimity among biologists
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that this ... is a product of natural selection. 9. More detailed ... is expected to
be released by the company’s management representatives at the Paris Motor
Show this year. 10. The realization of strategic management goals usually
depends on ... .

4. Translate the following sentences into English using the words and word
combinations below

on the legislative level, supporting documentation, an arms industry, favourable
conditions, internet access, to be managed, crucial, a turbine, firmware,
a melting point

1. l'apanTyeMo HasgBHICTH Yyci€l CYIPOBIAHOI JOKYMEHTAaIii IMpo SAKICTh
IIPOAYKINI, 3TiAHO 3 HOPMAaTHBHHMHU JOKYMEHTaMH Ha cupoBuHY. 2. Kpaina
notpedye pedopM I CTBOPEHHS OLIBII CIPUATIHBHX YMOB CITIBIpAlll MK
HAyKOIO 1 IPOMHCIOBICTIO, €BPOIEHCHKUMH Ta MDKHapOJAHHMH IapTHEPaMH.
3. Indopmaris 3apa3 € cTpaTerivHUM PECypcoM, SIKHIl Mae BUKOPUCTOBYBATHCS
e()eKTUBHO I TOTrO, 100 JocATHYTH nepeBard. 4. OIHIEIO 3 MOXIHBOCTEH
3a0e3MedeHHs HesaleXHocTi HamioHanpHOI paad € 3aKiIajJeHHS IepeayMOB
TaKOi He3aJeKHOCTI Ha PiBHI 3aKoHY. 5. [HTepHET-IpoBaiiep Hacammepe ] Hagae
JOCTYII JIO IHTEPHETY SIK MOCIYTY JUIA CBOIX KII€EHTIB. 6. M1 3poOnam BaXKiIuBi
KpokH mus nepetBopeHHs KueBa y 1ikaBe Ui iHBecTopiB Micto. 7. IlIBHaka
IHayCcTpiam3amnisa, mo BigOymacsa micias 1930 poky, cTBopmia iHGpPacTpyKTypy,
HEOOXIHY I PO3BHTKY BIIICEKOBOI IpoMHCIOBOCTI. 8. MeTalokepaMidyHe
TEIUI03aXICHE TMOKPHUTTA MpH3HAYEeHe UIA 3aXHCTY MPOTOYHOI YacTHHH TYpOiH
PIIMHHHX paKeTHHX JIBHTYHIB 1 fABISIE COOOI0 KOMIIO3HINIO Ha OCHOBI CKIIa,
MeTany 1 kpemHio. 9. Ig nmpommBka MATPUMYE IMHPOKHI CHEKTp oOna HaHHA
Ta PO3MOBCIOMKYETHCSH abCcOMOTHO Oe3zkomToBHO. 10. Bukopucranus mertany
BOJIb()paMy TMOSICHIOETHCS TNOJIOBHO HOTO BHCOKOIO TEMIIEPATypOIO IUIABJICHHS 1
3HAYHOIO MIITHICTIO 332 BHCOKHX TeMIIepaTyp.

5. Read the extract below, fill in the gaps with the missing prepositions, and
make 5 questions to the text

Configuration Audits are used to verify a system and its component’s
conformance to their configuration documentation. Audits are key milestones in
the development ... the system and do not stand alone. The next chapter will
show how they fit ... the overall process ... assessing design maturity.

Functional Configuration Audits (FCA) and the System Verification
Review (SVR) are performed in the Production Readiness and LRIP stage of the
Production and Development Phase. FCA is used to verify that the actual
performance ... the configuration item meets specification requirements. The
SVR serves as a system-level audit after FCAs have been conducted.

The Physical Configuration Audit (PCA) is normally held during the Rate
Production and Development stage as a formal examination ... a production
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representative unit against the draft technical data package (product baseline
documentation).

Most audits, whether FCA or PCA, are today approached ... a series of
“rolling” reviews in which items are progressively audited as they are produced
such that the final FCA or PCA becomes significantly less oppressive and
disruptive ... the normal flow of program development.

6. Translate the text from task 1 into Ukrainian.

Workshop 18

1. Read the text carefully before doing the tasks below

Particulate generation in diesel engines is a complex process depending on
numerous factors (such as engine type, speed, engine setting, operating mode,
load, fuel and even weather conditions), explains MAN B&W Diesel.

Particulates comprise all solid and liquid exhaust gas components which,
after cooling by exhaust gas dilution with filtered articulate free ambient air to a
temperature below 51.7°C, are collected on specified filters (dilution tube
sampling). The so-called PM fraction represents a broad mixture of: partly-
burned or unburned hydrocarbons; sulphate-bound water; sulphates; ash; and
elemental carbon (soot).

Soot and ash are therefore only part of the total particulates. At high loads,
ash and soot might contribute less than 20 per cent to the particulates, but at low
loads and idling this percentage can be much higher.

The specific mass of all particulates from modern MAN B&W medium
speed diesel engines averages around 0.6 g/kWh at maximum continuous rating,
assuming heavy fuel oil with a 2 per cent sulphur content is burned. Lower
particulate values can be achieved, however, the company citing a PM value of
0.2 g/kWh from the four 18V48/60 engines of a floating barge.

Much of the elemental carbon formed in a diesel engine is oxidized during
combustion and only the remainder leaves the combustion space with the
exhaust gas as soot, which becomes visible as a dark smoke plume emanating
from the funnel. There is a clear correlation between the level of soot formation
and the type of fuel used; heavy fuel oil combustion generates substantially
greater volumes of particles (and soot) than the burning of cleaner fuels, such as
marine diesel and marine gas oils. While soot particles themselves are not toxic,
notes MAN B&W Diesel, the potential hazard posed by the build-up of liquid
hydrocarbons onto them is viewed critically by many.

At very high engine loads, combustion in a state-of-the-art medium-speed
diesel engine can be modelled to give invisible smoke. At low service loads,
however, and especially during rapid start-up manoeuvres and load changes, the
turbochargers deliver less intake air than the engine needs for complete
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combustion and the engine ‘smokes’. Smoke as the visible manifestation of soot
production is highly undesirable in all types of ships, particularly in passenger
ferries and cruise liners. In sensitive waters, such as the glacier regions and bays
of Alaska or the Galapagos Islands, a vessel producing excessive amounts of
visible soot (smoke) can even be banned from cruising there. Achieving zero
emissions may dictate shutting down all engines and boilers during a port stay,
and plugging into a land-based electrical supply system.

MAN B&W Diesel designed and successfully field-tested a package of
measures to suppress the formation of soot in highly turbocharged medium
speed engines, even during long periods of slow steaming.

The full package for these IS (invisible smoke) near-zero soot engines with
low NOx emissions comprises:

Turbocharger optimized for part load, with a waste gate.
Charge air bypass below 65 per cent engine load.
Charge air preheating (80°C) below 20 per cent load.
Smaller injection bores.

Nozzles with short sac holes.

Auxiliary blower for operation below 20 per cent load.
Fuel-water emulsification (15-20 per cent water).
Retarded fuel injection below 80 per cent engine load.

2. Find the English equivalents in the text and commit them to memory

1 | pexum pobotu

TBEP/Ii Ta PiAKI KOMIIOHEHTH
BHXJIOITHHX ra3iB
PO3PIJIKEHHSA

HE3TOpUIl BYTJICBOIHI

YacTKHU
wiaByda Oapka
caxka, KiIITsBa

[IOTeHIIHA Hebe3Ieka

9 | typbokommpecop
| IIAJIMBHO-BOJTHE €MYJIBI'YBaHHSA

Ik iW N

[a—
<o

3. Complete the sentences with the words and word combinations given below
and then translate those ones into Ukrainian

a filter, to be oxidized, zero emissions, a confined space, smoke plumes, toxic
particulates, heavy fuel oil, passenger ferries, an automatic transmission, blood
sampling

1. Vacuum tubes for ... are often used in paediatrics. 2. A diesel particulate ... is
a special automobile device that helps to clean the exhaust of a diesel engine
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from a large amount of soot. 3. Aluminium ... very slightly because the
formation of an oxide film needs just a few seconds. 4. According to official
data, the content of ... in the London air exceeds the maximum permissible
standards three times, which negatively affects the health of citizens. 5. In some
cases, high oxygen content in ... may cause unexpected chemical reactions or
combustion. 6. ... from fires have spread throughout the Amazon and beyond.
7. Low-grade fuel oils, such as ... used on marine vessels or for power
generation can be emulsified with water to combust more efficiently. 8. Perhaps
the most successful commercial market penetration of solar at sea or on inland
waterways is as the primary power source for .... 9. Global urbanization
requires urban logistics and truck transport with ... and less noise with
increasing urgency. 10. The diesel turbocharged engine by Peugeot is equipped
with ... is smooth and responsive.

4. Translate the following sentences into English using the words and word
combinations below

liquefied natural gas, cruise liners, a funnel, a harmful chemical reaction,
weather conditions, a burner, migration and urbanization, a vessel, a maximum
permissible standard, state-of-the-art

1. CygacHl Kpyi3Hl JaifHepu — IIe, IO CYTl, BEJICTEHCHKI I’ SITH31PKOB1 TOTEII.
2. llpuitoM aneTwiIcamiUIOBOl KHCIOTH pa3oM 3 aJIKOroJIeM BHKIIHKAa€e
IIKIJUTHBY JIIS 370POB’S XIMIYHY peakiliio, skKa 37aTHa (PaKTHIHO 3pYIiHyBaTH
neski opranm. 3. BemmdesHa maca BoOM, IO 00epTaeThCA, YTBOPIOE BOPOHKY,
sIKa 3aTATye He JuIe Jnojgeii, a i xopaOmi. 4. A 3aBIsSKH CYXOMY CIIHPTY BiJ
NaJbHUKAa 30BCIM HEMae JHMY, IO JIOIOMOXE CcOoJJjaTaM JIHIIATHCA
HEMIOMITHHMH JUIsg Bopora. 5. ImobanbHa Mirpamis Ta ypOaHizalisi 3MIHIOE HE
JHIIe OoOIMYYsl CYy4acHOro MicTa, a I YMOBH NPOXKUBAaHHS Y HboMy. 6. B ycix
0e3IpoTOBHX I1HCTpyMeHTax Bosch BHKOPHCTOBYIOTBCS HaiiCydacHIII ITTif-
10HHI aKyMyJIATOpHU. 7. 3MMOBI IMHHH 11 BAaHTaXKIBOK CIEIIaTbHO PO3pOOIIeHi
JUISL eKCIUTyaTamii y CKJIaJHUX MOTOHUX yMoBax. 8. CyJaHOBI AM3€IbHI JIBUTYHH
MOXYTh IIPAllIOBAaTH Ha 3PIPKEHOMY IMPUPOJHOMY Tra3i, M0 3HAYHUM YHHOM
CKOpOYY€ INKI/UTHBI BHKHJH Y TOPIBHAHHI 3 TPAJUIIIHHUM ITaJHBOM.
9. Tpagumiiine TmomiHe3ilickke KaHoe ToBepHYIocsa g0 [oHomyny, I[aBai,
3aBEPIIMBIIN TIEPITY IMOJOPOXK HABKOJIO CBITY Ha Takomy cymHi. 10. KuiekicHa
¢danscudikaiisa — e 3HaYH1 BIAXWICHH ITapaMeTpiB ToBapy (MacH, 00’eMy), 1110
NEPEBUIIYIOTH I'PAHIYHO JOIYCTHMI HOPMH BiJIXWIEHb.

5. Read the extract below, fill in the gaps with the missing prepositions, and
make 5 questions to the text

Different fuel nozzle types and designs have a significant impact on NOx
formation and the intensity of the fuel injection also have an influence. The
increased mean effective pressure ratings ... modern engines require increased
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flow areas throughout the fuel valve which, in turn, leads ... increased sac
volumes in the fuel nozzle itself and a higher risk of after-dripping.
Consequently, more fuel from the sac volume may enter the combustion
chamber and contribute ... the emission ... smoke and unburned hydrocarbons
as well as to increased deposits ... the combustion chamber. The relatively large
sac volume ... a standard-design fuel nozzle thus has a negative influence ... the
formation of soot particles and hydrocarbons.

The so-called ‘mini-sac’ fuel valve introduced ... MAN B&W Diesel
incorporates a conventional conical spindle seat as well as a slide inside the fuel
nozzle. The mini-sac leaves the flow conditions in the vicinity ... the nozzle
holes similar ... the flow conditions ... the conventional fuel nozzle. But its
much-reduced sac volume — only about 15 per cent that of the conventional fuel
valve — has demonstrated a positive influence ... the cleanliness ... the
combustion chamber and exhaust gas outlet ducts. Such valves also reduce the
formation of NOx during combustion.

A new type of fuel valve — essentially eliminating the sac volume — was
subsequently developed and introduced by MAN B&W Diesel as a standard ...
its larger low-speed engines. The main advantages of this slide-type fuel valve
are reduced emissions of NOx, CO, smoke and unburned hydrocarbons as well
as significantly fewer deposits inside the engine. A positive effect ... the
cylinder condition, in general, is reported.

Applying slide fuel valves to a 12K90MC containership engine yielded a
40 per cent reduction in smoke (BSN10) compared ... the mini sac valved
engine, while hydrocarbons and CO were reduced by 33 per cent and 42 per
cent, respectively, albeit from a low level. NOx was reduced by 14 per cent,
while the fuel consumption remained virtually unchanged and with a slight
reduction at part load.

6. Translate the text from task 1 into Ukrainian.

Workshop 19

1. Read the text carefully before doing the tasks below

Water—fuel emulsions injected via the fuel valve achieve a significant
reduction in NOx production. The influence varies with the engine type but
generally, 1 per cent of water reduces NOx emissions by 1 per cent. Water can
also be added to the combustion space through separate nozzles or by the
stratified segregated injection of water and fuel from the same nozzle.

Direct Water Injection (DWI) 1s effective in reducing NOx by adding mass
and stealing heat from the combustion process when the water is evaporated.
Wirtsild developed DWI for its medium-speed engines after initially investigating
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the merits of injecting ammonia into the cylinder during the expansion stroke. It
was found that injecting water into the combustion chamber during the
compression stroke could achieve the same degree of NOx reduction as ammonia.

Wirtsildi medium speed engines with DWI systems feature a combined
mjection valve and nozzle for injecting water and fuel oil into the cylinder
(Figure 1). The nozzle has two separate needles that are also controlled separately,
such that neither mode (water on/water off) will affect the operation of the engine.
The engine can be transferred to non-water operational mode at any load, the
transfer in alarm, situations being automatic and instantaneous. Water injection
takes place before fuel injection, resulting in a cooler combustion space and hence
lower NOx generation; water injection stops before fuel oil is injected into the
cylinder so that the ignition and combustion process is not disturbed.

Figure ]
Wiirtsild’s Direct Water Injection system features a combined injection valve
and nozzle for water and fuel oil

Water Solenoid
valve
Control
Pressure e
transformer Flow filss
Q Fuel '

¢

Water needle Fuel needle

Clean water is fed to the cylinder at a pressure of 210—400 bar (depending
on the engine type) by a common rail system, the pressure is generated in a
high-pressure pump module; a low-pressure pump is also necessary to ensure a
sufficiently stable water flow to the high-pressure pump. The water 1s filtered
before the low-pressure pump to remove all solid particles; the pumps and filters
are built into modules to ease installation.

A flow fuse installed on the cylinder head side acts as a safety device,
shutting off the water flow into the cylinder if the water needle gets stuck;
immediate water shut-off is initiated in the event of excessive water flow or
leakage. Water injection timing and duration are electronically-controlled by the
control unit, which receives its mput from the engine output, timing and
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duration can be optimized conveniently via a keyboard for different
applications. Space requirements for the equipment are minimal, facilitating
retrofit applications.

Water and fuel are injected in a typical water-to-fuel ratio of 0.4-0.7:1,
reducing NOx emissions by 50-60 per cent without adversely affecting power
output or engine components. NOx emissions are typically 4-6 g/lkWh when the
engine 1s running on marine diesel oil and 5-7 g/kWh when heavy fuel oil 1s
being burned. NOx reduction 1s most efficient from 40 per cent load and higher
of nominal engine output.

Numerous applications of the above DWI system have benefited Wirtsila
32 and 46 engines powering diverse ship types. Some W46 ‘EnviroEngines’
combine electronically-controlled common rail fuel injection with DWI, the
water 1s then injected into the combustion chamber separately from the side of
the cylinder head through a dedicated valve.

Mitsubishi Heavy Industries developed a stratified fuel-water injection
(SFWI) system using a common valve to inject ‘slugs’ of fuel/water/fuel
sequentially into the combustion chamber. The system reportedly worked in a
stable condition throughout extensive trials on a ship powered by a Mitsubishi
UEC 52/105D low-speed engine, NOx emission reduction being proportional to
the amount of water injected.

2. Find the English equivalents in the text and commit them to memory

| | manuBHUI KiIanaH
2 BUODCKYBaHHA
3 | BUIIAapOBYBaTHCS
4 | CTHCHEHHA
S | 6e3BOHHIT pexHM poOOTH

6 | MHTTE€BHII
7 | 3anmamoBaHHS
8
9

3aI00 KHHI IPHCTPIil (MeXaHI3M)
______________ 3 I RN
10 | BunmpoGoByBaHHS

3. Complete the sentences with the words and word combinations given below
and then translate those ones into Ukrainian

solid particles, nozzles, a high-pressure pump, a magnetic compass, counter-
rotating, to rotate, safe operation, a water flow, an optimum engine output,
a combustion process, a cylinder

1. The most necessary additional function of any mixer is the ability to change
... . 2. Oxygen, which enters through the air gap between the pipes, supports ...
in the boiler. 3. Part of the concentrate 1s discharged into the sewage system
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while the module 1s operating, and part of it 1s sent to the inlet of ... to recycle
the concentrate. 4. The two streams of exhaust gases ... the turbine and create
maximum torque at very low engine speeds. 5. A bult-in emergency
overpressure relief valve provides ... . 6. Each toroidal gas cylinder is subject to
testing under the pressure. 7. The rate of ... in the reaction zone and advance
shall not exceed 1-1,5 mm/sec. 8. In order to obtain ... and to protect your
health and the environment use unleaded fuel only. 9. This equipment is
designed for the absorption and separation of contaminated exhaust gases,
condensation of harmful vapours and capture of ... in gases. 10. The control unit
has its own ..., and satellite navigation system.

4. Translate the following sentences into English using the words and word
combinations below

built-in tools, plastic pipes, a sewage system, to protect someone’s health,
satellite navigation, absorption, inflammation, harmful substances, a stable
condition, to obtain information by phone

1. leski TpUYMHHM 3acMIiYeHHS KaHA3amil He YCYyBalOThCA  HABITH
HalarpecHBHIMHM XIMIYHHM PO3YHHOM. 2. 3Ha4HE MOTJIMHAHHSA BIIOYBa€THCA Y
KpaifHiii yiasTpadioneToBiii o0nacTi CHeKTpa JOBKHH XBIIb, MOYHHAIOYH 3
om3pko 100 HaHOMeTpIB. 3. ¥V 30HY peakilii HOTPAIUIAIOTE JeHKOIIUTH 1 aKTHBHI
OlONOTiYHI  pPEYOBHHH, $KIi IMPOBOKYIOTH 3amaneHHi. 4. [la wMomens
3aCTOCOBYETBCA HacaMIlepe]l i 3aXHUCTy OpTraHiB ANXaHHA BiJ BIUIUBY
IIKIJZTHBUX PEYOBHH, 10 MepeOyBaroTh y cTaHl mapu 4u rasy. S. [lmactukosi
TpyOH 130JII0IOTEH IITyM BOJH, IO HPOTIKA€ HHMH, HE3aJEKHO BIJI IMIBHIKOCTI
oToKy. 6. AHriorpadis 3a3Buuaii mpoBOAUTECS MPOTATOM 2448 TOJUH IMiCHIA
HaJIXO/KEHHS B JIIKApHIO, OCOOJIHMBO SKIO MHAaI€HT repedyBae y cTabLILHOMY
ctadi. 7. [Tacaxkupu, AKi MarOTh CYMHIBH IIIOJ0 MPABIUT MUTHOTO JIeKJIApyBaHHS
Ta BBE3CHHSA BaJIIOTH, MOXYTh OTpHMaTH iHdopMariro Termedonom. 8. II[ob
MaKCHMAJILHO IIJIBUIMUTH €(EeKTHBHICTh, aBTOMOOUIL 3a JIOMOMOTOI0 JaHHX
CYIIyTHHKOBOI HaBIramii  po3paxoBye OITHMAJIbHE BHUKOPHCTaHHS
enexktpoaBuryHa i JIBC miusa xkoxHoi nmoizaku. 9. Ha koxkHOMY KOMIT IOTepi1 i1
kepyBanHaM OC Windows € BOymoBaHI IHCTPYMEHTH, SKi MOXHA Opaszy
BukopucroByBaTH. 10. OnHUBKOBa 0111 XOJIOJHOTO BIIKHUMY MICTHTH PEYOBHHH,
1110 3aXHIAOTh Ballle 3/T0pOB’s 1 OOPIOTHCS 3 MpoJIidepaliero pakoBHX KIITHH.

5. Read the extract below, fill in the gaps with the missing definite or
indefinite articles, and make 5 questions to the text

Exhaust gas recirculation (EGR) is ... method of modifying ... inlet air to
reduce NOx emissions, ... approach widely used in automotive applications.
Some of ... exhaust gas 1s cooled and cleaned before recirculation to
scavenged air side. Its effect on NOx formation is partly due to ... reduction of
... OXygen concentration in ... combustion zone, and partly due to ... content of

72



water and carbon dioxide in ... exhaust gas. The higher molar heat capacities of
water and carbon dioxide lower ... peak combustion temperature which, in turn,
curbs ... formation of NOx.

EGR is ... very efficient method of reducing NOx emissions (by 50— 60 per
cent) without affecting ... power output of ... engine but is considered more
practical for engines buming cleaner bunkers such as low sulphur and low ash
fuels, alcohol and gas. Engines operating on high sulphur fuel might invite
corrosion of turbochargers, intercoolers and scavenging pipes.

Wirtsilda acknowledges that EGR leads to reductions in NOx emissions but
suggests its practical application is limited by ... fact that it quite soon starts to
adversely affect combustion, leading to increased fuel consumption, particulates,
unbumed hydrocarbons and carbon monoxide. ... worse drawback 1is that, even
with ... mnsignificant sulphur content in ... fuel, cooling down ... exhaust gas
results 1n ... sticky liquid of sulphur acid products, water and soot matter. This
makes it difficult to maintain ... functionality of ... cooling device and, above
all, results 1n ... difficult residual product, says Wirtsild, which abandoned EGR
for diesel engine applications.

For low-speed engines, especially those with electronically-controlled
exhaust valve timing, Wirtsild suggests that ... Water Cooled Rest Gas
(WaCoReG) technique offers ... opportunity for NOx reduction. In this concept,
some of ... exhaust gas is left in ... cylinder, which in normal circumstances
leads to increased thermal loading and inferior combustion. These drawbacks
are largely avoided, however, if ... rest gas i1s cooled by ... internal spray of
water. As the surrounding combustion space components are rather hot, there
will be no condensation of acid products on ... metal surfaces.

6. Translate the text from task 1 into Ukrainian.

Workshop 20

1. Read the text carefully before doing the tasks below

Lubricant operating temperatures of crankcase oils in wet engines are
normally sufficient to control and prevent infestation. Any problems are usually
associated with ships which have shut down their lubricant system, allowing
temperatures to drop and water to accumulate.

There are many thousands of types of microbes but only a few are able to
grow In lubricating oils at the elevated operational temperatures in use. Provided
the plant treatment equipment 1s functional, the punfier heater temperature is
maintained and the water content 1s kept at a minimum, the lubricating oil
system will be both environmentally and nutrient deficient. Such conditions will
prevent microbes from establishing themselves. Should heavy contamination of
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the system occur, however, this self-regulating mechanism will be unable to
prevent microbial proliferation (Figure 1). Fortunately, the symptoms of
microbial contamination will not occur immediately, allowing engineers to
implement remedial physical and/or chemical decontamination programmes.

Figure 1
Interactive problems associated with microbial corrosion (Lloyd’s Register)
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The visual symptoms of microbial contamination of lubricants are:

e Slimy appearance of the oil, the slime tending to cling to the
crankcase doors.
Rust films.
Honey-coloured films in the journals, later associated with corrosion
pitting.

¢ Black stains on white-metal bearings, pins and journals.

¢ Brown or grey/black deposits on metallic parts.

¢ Corrosion of the purifier bowl and newly machined surfaces.
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e Sludge accumulation in the crankcase and excessive sludge at the
purifier discharge.
e Paint stripping in the crankcase.

The operational symptoms of microbial contamination in lubricants are:

e Additive depletion.

e Rancid or sulphitic smells.
Increase 1n o1l acidity or sudden loss of alkalinity.
Stable water content in the oil which is not resolved by the purifier.
Filter plugging in heavy weather.
Persistent demulsification problems.

e Reduction of heat transfer in coolers.

Microbial growth occurs in the water associated with the lubricant, and the
phenomenon is therefore characteristic of crankcase oils iIn wet engines,
particularly those with water-cooled pistons. Lubricant infection can be
identified by slimy film formation on the crankcase doors. There may also be a
rancid odour and white-metal parts may be stained black. As the problem
progresses, filters choke up, organic acids are formed and the oils tend to
emulsify.

2. Find the English equivalents in the text and commit them to memory

MaCTWIBHHII MaTepial, MaCTIUIO
3apaKeHHs, 1HBa31sg

PI3HOBHJIH MIKpPOOIB
3a0pyIHEHHSA

MEXaHI3M caMOperyIIsIil
(biznyHe/XIMIYHE 3HE3apaKCHHS
IpKaBiHHS, KOPO3is

(R SRR VS R R

Ty KHICTh
0 | opraHiYHI KHCJIOTH

D OO | ~] i ON
<
=
o
£

3. Complete the sentences with the words and word combinations given below
and then translate those ones into Ukrainian

sludge, high-water content, poor lubrication, to emulsify, coolers, crankcase,
proliferation, self-regulating mechanism, emulsification, microbial contamination

1. The system stabilizes diesel and bio-fuels and eliminates ... to optimize and
maintain fuel quality. 2. Researchers and manufacturers agree that the primary
cause of friction and mechanical wear is ... . 3. Ultrasonication is a very
effective method of the dispersion of solids and ... of liquids. 4. A large amount
of ... remaining on the ground after the river leaves the banks 1s a useful natural
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fertilizer. 5. The most striking characteristic of the Neolithic in Ireland was the
sudden appearance and dramatic ... of megalithic monuments. 6. Corporate
social responsibility in the company functions as a built-in, ... that allows
control and provide support for the law, and ethical and international norms.
7. With its aluminium ..., the new four-cylinder engine weighs just over 100
kilograms, despite its highly complex technology package. 8. Evaporation
applies when creating ... for engines and nuclear reactors. 9. Earth stands out
from the planets because of its ..., which many scientists suspect contributed to
the evolution of life. 10. Phosphates and citric acid salts are added to stabilize
and ..., to regulate the acidity of the product.

4. Translate the following sentences into English using the words and word
combinations below

friction forces, electricity, plugging, chemical weapons decontamination,
physical exertion, manufacturers, evaporation, nutrients, a purifier, piston rings

1. IlopmHi Ta TOpPIIHEBl KUIBIA, BHUTOTOBIEHI 3 BHCOKOK TOYHICTIO,
3a0e3MMeYyIoTh  ONTHMI30BaHE CIOKHBAaHHA TalHBa 3 MaKCHMAaJIbHOIO
MOTY KHICT!0. 2. BHCOKHIT BMICT IIYKPIB 1 OPTaHIYHUX KHCJIOT CIPHSAE MIBHIKOMY
BIJTHOBJICHHIO ITiciid (pI3MYHHX HaBaHTaKeHb. 3. Apmis CIIIA orosocmia, 1mo
aKTHBI3YE PO3POOKY IMBHIKOJIII0YOI TEXHOJOTI PO3IMMJICHHS /U JIe3aKTHBAIIl]
XiMigHOI 30poi. 4. HOoBHIl eKclepHMEHT JO3BOIISAE€ Kpalle 3pO3yMITH HPHPOLY
CIUI TepTd HAa MIKPOCKOIYHOMY piBHI. 5.V bBemprii ailoTe ciM SAepHHX
PeakTopiB, fAKi BHPOOIAIOTHE OJM3BKO TIIOJTOBHHH eJIEKTPOCHeprii KpaiHm.
6. BunapoByBaHHs B1JIOYBAa€ThCA HE JHUINE 3 MOBEPXHI OKeaHy 1 Cyll, aje 1 B
atMoc(ep, /e mapH BOJIU MOCTIHHO KOHJIEHCYIOTHCS 1 3HOBY BHITIAPOBYIOTBHCHL.
7. Byap-AKy TpaH3aKI[I}0 MOKHA IIEPEBIPUTH, IIKITIOYHBIIHN MIIITHC 1 BIAKPHTHIA
KIIOY JI0 KPUIITOBATIOTHOrO ramaHilsi. 8. BiTaMiHH Ta MOXHUBHI PEYOBHHH €
KPHUTUYHO BaXKIMBHMH JUIA Bamiol AUTHHH. 9. [lepmmii Kpok, AKHII BH Mae€Te
3pOOUTH, I1e TUTH TOCTAaTHIO KUTBKICTh BOJIH, OCKUTBKH BOHA Ji€ AK IIPUPOIHUIT
ouncHHK. 10. SMOHCHKI BUpOOHHUKHU 1T010aH IPO Te, 00 Mmaca)KHpH BlATyBaIH
cebe MaKkCHMalbHO KOM(OPTHO 1 Oe3MeUHO.

5. Read the extract below, fill in the gaps with the missing definite or
indefinite articles, and make 5 questions to the text

An 1mportant parameter for ... marine diesel engine is ... rating figure,
usually stated as bhp or kW per cylinder at ... given rev/min.

Although engine builders talk of continuous service rating (csr) and
maximum continuous rating (mcr), as well as overload ratings, ... rating which
concerns ... shipowner most, is ... maximum output guaranteed by ... engine
builder at which ... engine will operate continuously day in and day out. It is
most important that ... engine be sold for operation at its true maximum rating
and that ... correctly sized engine be installed in ... ship in ... first place; ...
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under-rated main engine, or more particularly ... auxiliary, will inevitably be
operated at its limits most of ... time. It is wrong for ... ship to be at ... mercy of
two or three undersized and thus over-rated auxiliary engines, or ... main engine
that needs to operate at its maximum continuous output to maintain ... desired
service speed.

Prudent shipowners usually insist that ... engines be capable of maintaining
... desired service speed fully loaded when developing not more than 80 per
cent (or some other percentage) of their rated brake horsepower. However, such

. stipulation can leave ... full-rated power undefined and therefore does not

necessarily ensure ... satisfactory moderate continuous rating, hence
appearance of continuous service rating and maximum continuous rating. The
former 1s ... moderate in-service figure, ... latter 1s ... engine builder’s set point
of mean pressures and revolutions that ... engines can carry continuously.

Normally ... ship will run sea trials to meet the contract tnals speed (at ...
sufficient margin above ... required service speed) and ... continuous service
rating should be applied when ... vessel 1s 1 service. It is not unknown for
shipowners to then stipulate that ... upper power level of ... engines in service
should be somewhere between 85-100 per cent of ... service speed output,
which could be as much as 20 per cent less than ... engine maker’s guaranteed
maximum continuous rating.

6. Translate the text from task 1 into Ukrainian.
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