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I. MACHINE BUILDING

1. Read and translate the text into Ukrainian analyzing lexical and
grammatical transformations

Machine device, having a unique purpose that augments or replaces
human or animal effort for the accomplishment of physical tasks. This road
category encompasses such simple devices as the inclined
plane, lever, wedge, wheel and axle, pulley, and screw (the so-called simple
machines) as well as such complex mechanical systems as the modern
automobile.

The operation of a machine may involve the transformation of
chemical, thermal, electrical, or nuclear energy into mechanical energy, or
vice versa, or its function may simply be to modify and transmit forces and
motions. All machines have an input, an output, and a transforming or
modifying and transmitting device.

Machines that receive their input energy from a natural source, such as
air currents, moving water, coal, petroleum, or uranium, and transform it
into mechanical energy are known asprime movers. Windmills,
waterwheels, turbines, steam engines, and internal-combustion engines are
prime movers. In these machines the inputs vary; the outputs are usually
rotating shafts capable of being used as inputs to other machines, such as
electric generators, hydraulic pumps, or air compressors. All three of the
latter devices may be classified as generators; their outputs of electrical,
hydraulic, and pneumatic energy can be used as inputs to electric,
hydraulic, or air motors. These motors can be used to drive machines with a
variety of outputs, such as materials processing, packaging, or conveying
machinery, or such appliances as sewing machines and washing machines.
All machines of the latter type and all others that are neither prime movers,
generators, nor motors — may be classified as operators. This category also
includes manually operated instruments of all kinds, such as calculating
machines and typewriters.

In some cases, machines in all categories are combined in one unit. In a
diesel-electric locomotive, for example, the diesel engine is the prime
mover, which drives the electric generator, which, in turn, supplies electric
current to the motors that drive the wheels.
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As part of an introduction to machine components, some examples
supplied by an automobile are of value. In an automobile, the basic
problem is harnessing the explosive effect of gasoline to provide power to
rotate the rear wheels. The explosion of the gasoline in the cylinders pushes
the pistons down, and the transmission and modification of this
linear motion to rotary motion of the crankshaft is effected by the
connecting rods that join each piston to the cranks that are part of the
crankshaft. The piston, cylinder, crank, and connecting rod combination is
known as a slider-crank mechanism; it is a commonly used method of
converting translation to rotation (as in an engine) or rotation to translation
(as in a pump).

To admit the gasoline—air mixture to the cylinders and exhaust the
burned gases, valves are used; these are opened and closed by the wedging
action of cams (projections) on a rotating camshaft that is driven from the
crankshaft by gears or a chain.

In a four-stroke-cycle engine with eight cylinders, the crankshaft
receives an impulse at some point along its length every quarter revolution.
To smooth out the effect of these intermittent impulses on the speed of the
crankshaft, a flywheel is used. This is a heavy wheel, attached to the
crankshaft, which by its inertia opposes and moderates any speed
fluctuations.

Since the torque (turning force) that it delivers depends on its speed,
an internal-combustion engine cannot be started under load. To enable an
automobile engine to be started in an unloaded state and then connected to
the wheels without stalling, a clutch and a transmission are necessary. The
former makes and breaks the connection between the crankshaft and the
transmission, while the latter changes, in finite steps, the ratio between the
input and output speeds and torques of the transmission. In low gear, the
output speed is low and the output torque higher than the engine torque, so
that the car can be started moving; in high gear, the car is moving at a
substantial speed and the torques and speeds are equal.

The axles to which the wheels are attached are contained in the
rear axle housing, which is clamped to the rear springs, and are driven from
the transmission by the drive shaft. As the car moves and the springs flex in
response to bumps in the road, the housing moves relative to the
transmission; to permit this movement without interfering with the
transmission of torque, a universal joint is attached to each end of the drive
shaft.
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The drive shaft is perpendicular to the rear axles. The right-angled
connection is usually made with bevel gears having a ratio such that the
axles rotate at one-third to one-fourth the speed of the drive shaft. The rear
axle housing also holds the differential gears that permit both rear wheels to
be driven from the same source and to rotate at different speeds when
turning a corner.

Like all moving mechanical devices, automobiles cannot escape from
the effects of friction. In the engine, transmission, rear axle housing, and all
bearings, friction is undesirable, since it increases the power required from
the engine; lubrication reduces but does not eliminate this friction. On the
other hand, friction between the tires and the road and in the brake shoes
makes traction and braking possible. The belts that drive the fan, generator,
and other accessories are friction-dependent devices. Friction is also useful
in the operation of the clutch.

Some of the devices cited above are found in machines of all categories,
assembled in a multitude of ways to perform all kinds of physical tasks.
The function of most of these basic mechanical devices is to transmit and
modify force and motion. Other devices, such as springs, flywheels, shafts,
and fasteners, perform supplementary functions.

A machine may be further defined as a device consisting of two or more
resistant, relatively constrained parts that may serve to transmit and modify
force and motion in order to do work. The requirement that the parts of a
machine be resistant implies that they be capable of carrying imposed loads
without failure or loss of function. Although most machine parts are solid
metallic bodies of suitable proportions, nonmetallic materials, springs, fluid
pressure organs, and tension organs such as belts are also employed.

2. Match terms with their definitions

1. Machine | a.a mechanism that converts reciprocating motion
into rotary motion or vice versa

2. Lever b. a device that is used to connect or disconnect two
rotating shafts
3. Shaft c. a rotating rod that transmits power from one part of

a machine to another
4. Electrical | d. a wheel with teeth that meshes with the teeth of
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energy another wheel to transmit power

5. Power e. the rate at which work is done

6. f . the transfer of energy that occurs when a force acts

Transmission | on an object and displaces it in the direction of the
force drive spreads

7. Motion g. the act of applying a lubricant to a machine to
reduce friction

8. Slider- h. a device having a unique purpose, that augments or

crank replaces human or animal effort for the

mechanism accomplishment of physical tasks

9. Clutch i. a simple device that consists of a rigid bar resting
on a fulcrum and is used to transmit or increase force

10. Force j. the twisting force that tends to cause an object to
rotate

11. k. the act or process of moving

Lubrication

12. Work 1. the system of gears that transmits power from the
engine to the wheels of a motor vehicle

13. Gear m. energy that is associated with the flow of electric
charges

14. Motor n. a mechanism that converts electrical energy into
mechanical energy

15. Torque | o. an influence that causes an object to move or
change its speed or direction

3.Translate into Ukrainian and learn the following terms and

terminological combinations

Lead screw, axle, piston, bearing, clutch, switch, fastner, corrosion
resistance, rotary motion, screw water pump, fastening screw, cutting
thread, strength, coating, rolling-element bearing, brittleness, chain, rope,
automated laboratory equipment, to supply, a milling machine, ballscrew,
to produce, to attach, rotating rolling die, chain drive, linkage, to utilize,
rotational speed, to refine, cold-rolled thread, turning rotary motion, nut,

pulley, belt.
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4. Fill in the gaps with suitable terms and terminological
combination and translate the text into Ukrainian

Cutting thread, automated laboratory equipment, to supply, to refine,
screw, cold-rolled thread(2), screw water pump, lead screw(2), cutting
thread, screw fastener, rotating rolling die, machine building, nut, lath,
to form, rotary motion, turning rotary motion, milling, to attach.

Eichenberger Lead screws - Refined For The Future

Utilising a simple idea of converting (1) to linear motion, lead
screws give quick, efficient, accurate and precise linear motion control with
small to large lifting capacities. The biggest change in lead screw
technology over the years has been in how the thread itself is (2)
as Moore International CEO Mark Moore explains.

3) technology can be found throughout history in many forms.
Early examples can be seen in the olive oil and wine presses of ancient
Greece. Roman history books also show examples of screw technology
being used in simple (4) and early surgical instruments.

The Greek mathematician Archimedes is usually credited to the
invention of the screw around 240BC with the design of the 'Archimedes
3) . It is often disputed that this design seems to have been
borrowed from the even earlier times of ancient Egypt. It is safe to say that
the knowledge of (6) to linear motion with the use of a screw has
been known for a very, very long time.

From these early examples millennia ago, there was very little
development in screw technology until the Renaissance period of the 15th
century. Leonardo da Vinci's works contain descriptions of tools for
@) and extensive designs for various moving and fastening screws
that are still in existence today.

This was followed by the Industrial revolution in the 16th century,
where screws were being manufactured in factories, allowing cheaper faster
production and wider use. By the 18th Century in Europe, screws were
manufactured and cut on mass using (8) . The lathes used cutting
tools mounted on a nut moving along a threaded shaft. This is an early
example of Leadscrews being used in a similar way to how they are used
today.
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Nowadays, (9) can be found everywhere in modern technology,
such as printers, scanners, CNC machines, robots, (10) , lifts and
many other applications.

Moore International has been in the linear motion industry for over 30
years and has (11) thousands of metres of precision lead screws all
around the world. It is the UK distributor and supplier of Swiss
manufacturer Eichenberger Gewinde's leadscrews and ballscrews.
Eichenberger leadscrews and (12) have become an industry standard
in quality high-precision, produced using the company's (13) __ forming
process.

Typical leadscrew thread manufacturing processes such as (14) s
turning or whirling involve machines cutting the material, with the
disadvantage of interrupting the grain of the steel. However Eichenberger's
cold-rolling produces very precise thread geometries with high surface
quality. Instead of cutting, a radial dynamic force is exerted onto the shaft
between two (15) to form the thread. Thread-rolling diverts the
longitudinal grain of the metal, hardening the surface profile at the same
time. This 'smooth rolled surface' offers little opportunity for dirt (16)
aiding in low friction, low noise, long service life and giving excellent
energy efficiency of the (17) .

Technological progress in (18) and automation has resulted in
increased complexity for design engineers. Leadscrews are among the most
frequently used drive systems in many areas due to their simplicity and
reliability. Using Eichneberger's range of leadscrews give a wider choice of
possibilities to designers. Eichenberger's (19) shafts give them
clear performance advantages in any situation. The Eichenberger range
includes:

SPEEDY - Fichenberger Speedy high-helix leadscrews give
unprecedented high travel speeds from very low rotational speeds

RONDO - Eichenberger Rondo round-thread leadscrews give high
levels of efficiency with extremely low noise levels. An ideal alternative to
conventional trapezoidal leadscrews.

EASY - Eichenberger Easy, lightweight rolled aluminium leadscrews
with a friction-resistant coating (hard anodised). Ideal for increased loads in
challenging climatic conditions or difficult environments.

All can be combined with a choice of nut material and optional low
friction and protective coatings.
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Moore International can supply off-the-shelf or in-house custom CNC
machined leadscrews made to your requirements; and by choosing
Eichenberger leadscrews you can be sure of precision from start to finish.

Although it's unclear whether it was the Greeks or Egyptians who are
responsible for the discovery of screw technology leading to the invention
of the leadscrew, we can definitely say it is Eichenberger with its cold-
rolled threads that has (20) it for the future.

5. Translate into English the following terms and terminological
combinations

Tepts1, MamMHOOYyBaHHS, 00EpTABHUN PyX, Taiika, XOJOBUH T'BHHT,
OYMIIYBaTH; IMiJBUIIYBATH SKICTh, MOPIICHB, J€30, NEPEeMUKa4, TBUHTOBA
Hapi3Ka, BiCh, TOBOPOTHO-00EPTAILHHUN PyX, TBUHT KPIllJICHHS, (Ppe3epHUit
BepcTar, KOpo3iiiHa CTIMKICTh, MOKPUTTS, BHPOOJSTH, aBTOMATH30BaHE
Ja0opaTopHE OOJIAHAHHS, BaXKUIb, JIAHIIOT, 3a0€3MCYUTH, KPIILICHHS,
pi3bOJieHHsI, 3y0uacte KoOJeco, KyIbKOBWI TBHHT, KaHAT, BaXKiJbHA
nepenaya, IOB3YHKOBO-KPHBOIIMITHMNA MEXaHi3M, Bajl, MacTHJIO, ABHUTYH,
My(dTa, KpyTHHI MOMEHT, CTpiuka (KOHBEEpa), TAHIIOroBa Mepeiaya.

6. Translate sentences into English paying attention to
the underlined terms

1. BaxmuBo mnpaBuinbHO migiOpatu MyQdTY 1018 Beperara, o0
3a0e3neunTy HajliiiHe 3'€THaHHS Ta TIepeiady 00epTaIbHOTO MOMEHTY.

2. TouyHuiéi pyx KapeTkd Bepcrara 3a0e3neuyeThesi 3a JIOMOMOrOk
XOJIOBOTO I'BUHTA.

3. Buxopucranus Qpesepaux Bepcrarie 3 UIIY  mo3Bomsie
aBTOMAaTHU3yBaTH Tpolec OOpOOKM Jeranield, IO 3HAYHO MiJABHUIIYE
MPOAYKTHBHICTH MPaIli Ta 3HUKYE COOIBAPTICTh MPOYKITIT.

4. BaxnMBO TpaBUIBHO pO3paxyBaTH HABAaHTa)KEHHS HAa BaXilb 1
JAHIIOT, 00 YHUKHYTH iX MOMIKOKEHHS.

5. I10B3YHKOBO-KPUBOIIMIHUN MeEXaHi3M MO€ BHKOPHCTOBYBATHCS B
pI3HMX MeEXaHi3MaX JJIS TEePETBOPEHHS  00EpTajbHOrO pPyXy B
MTOCTyNaIbHUN a00 HaBITaKH.
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6. B pe3ynbrari aHamizy KOHCTPYKINM JUCKOBUX dhpe3 /s 00poOIIeHHSI
a3iB Ta yCTyIMiB 00paHa KOHCTPYKIIis (ppe3u 3 MEXaHIYHUM KPIIJICHHSIM.

7. MakcumalnbHi €KBIBAaJICHTHI HANPYXECHHS B €IIEMEHTaX TrallbMOBOI
BAXIIBHOI mepenayi Huwx4i Mmaike Ha 35% y NOpPIBHSHHI 3 THIIOBOIO
CXEMOIO.

8. KoniHyacTi BaJy BUTOTOBISIIOTH 3 BYTJICLIEBUX, XPOMOMAapPraHIIEBHX,
XPOMOHIKEIEMOJTIOIEHOBHX, Ta 1HIINX CTaJIe METOAOM KyBaHHS.

9. 3ybuacTe KOJEecO peayKTopa IUTaBHO TIIepeIaBaio O0epTATLHUMA
MOMEHT BiJl BaJly €JI€KTPOABUIYHA 0 MPHUBIIHOIO MEXaHi3My BepcTaTa.

10. KynbkoBWi TBHHT mpeca 3a0e3ledyBaB TOYHE Ta IIIaBHE
MepeMillieHHsI ITOKA.

7. Translate the following text into Ukrainian paying attention to
the terms and terminological combinations

The challenges of today’s machine building industry The ramping up of
the low wage economies in the machine building sector means that OEMs
often feel they are working under the shadow of the threat of cheap
imports. In the first of a series of articles, Robert Brooks looks at the ‘must-
have’ features that will keep UK machine builders ahead of the pack, and
the opportunities to add even greater value. In the last 20 years, machine
building in the UK has changed beyond recognition. Of course some of this
is driven by new technology, but much more is about meeting today’s
vastly different user requirements whilst also fending off competition from
low cost entrants to the market.

Naturally price is a pressure, but end users tend to be more focused on
speed, reliability, flexibility and lifetime costs. At the same time, the
requirement to differentiate them from the competition means that machine
builders are building a lot more one-off machines and special purpose
machines, ideally without impacting on either development time or cost.
These two sets of criteria would appear to be in contradiction but it doesn’t
have to be so, as the latest automation technologies give machine builders
all the tools they need to develop vastly superior machine designs, more
quickly and more cost-effectively.

The issue of speed is interesting because it means different things to
different industries, and certainly overall speed is less of an issue in
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particular sectors. But no machine builder is ever asked to develop a
machine that is slower than the previous generation. And of course machine
builders themselves all have a determination to constantly improve
machine performance. Speed goes hand in hand with productivity —
absolute cycle time means nothing if half the products coming off the end
of the line are scrap, or if it impacts negatively on availability. So speed is
also tied to reliability, and end users have become adept at monitoring
uptime, availability and productivity to produce overall equipment
effectiveness (OEE) scores that benchmark the performance of different
product lines, in different plants, in different regions of the world.
Flexibility, too, is a key issue.

Much has been written over the years of the need for pushbutton
changeover between product variants coming onto the production line, but
today flexibility goes far beyond that. End users are looking for machines
that can enable production line capability to be modified quickly and easily,
perhaps by adding a robot based pick and place station when required or
adding a specific machine module. Just as OEMs talk about ‘plug and play’
with regard to integrating automation technologies, so end users are
developing a plug and play mindset with regard to adding functionality to
production lines.

Finally there is the issue of the lifetime cost of the machine. Yes the
purchase price is important, but end users also want easy upgrade paths to
extend the working life the machine, will tie in lifetime cost with reliability,
will factor in the cost of support, and will also monitor cost per product as
part of benchmarking the effectiveness of the machine. The question arises,
then, of how machine builders can offer all of this — developing advanced
machines cost-effectively that tick all the boxes for performance and
flexibility whilst being easy to support. And what are the opportunities to
build in even greater differentiation to develop a real competitive advantage
Control and automation technologies

The key lies in today’s automation technologies and control solutions,
with machine controllers at the heart but embracing open communications
and technologies such as servos, vision, robotics and safety, and exploiting
the ever growing capability and diagnostics functionality of drives, sensors
and HMIs, and tying this all together through open standard programming
and development software. Some machine builders will have the luxury of
being able to impose their own automation platform standards, or to select
best of breed components.
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Others will have a control platform requirement imposed on the
specification. Happily, with open communications industrial.omron.co.uk
Machine building & Automation | 2 standards and open standard
programming structures such as IEC 61131-3, no design effort is ever
wasted. Function blocks developed in software for one job can be easily
ported to another.

Hardware systems implemented on one machine on a given platform
can be readily scaled up or even changed to an entirely different platform
on another. There is no ‘one size fits all’ solution for machine control, but
open standards mean that this represents an opportunity rather than a
limitation. At the same time, open communications standards based on
industrial Ethernet structures not only simplify machine component
integration at the local level, but also the integration of the machine within
the production line and the higher level enterprise.

And industrial Ethernet also opens up the possibility of remote access
into the machine, bringing advantages to end users as they look to monitor
and control different plants in different areas of the world, but also to
machine builders as they look to add value by offering ever better support,
whilst reducing the cost implications of that support.

There can be very few machine builders who can afford to be sending
out members of the development team on service and support operations.
But remote access and advanced diagnostics capability mean that many
seemingly complex machine problems can be potentially fixed in minutes
remotely. There are many opportunities to add value in terms of machine
performance, too.

A recent report from PLCopen looked at the benefits of servo
technology. The report highlighted how servos not only significantly boost
machine performance, but importantly — and perhaps unexpectedly — also
reduce machine cost and complexity. It examined the case of a specific
food packaging machine, with the traditional mechanical design elements
replaced by multi axis servos.

In the new design, the number of pulleys was reduced from 45 to 0, the
number of belts from 15 to 0, drive sprockets from 15 to 0, spline shafts
from 2 to 0, bearings from 18 to 3 and line shafts from 6 to 0, while the
motor count increased from 1 to 10. The result was an 81% overall
reduction in parts from 118 down to 23. The end result was a faster, better,
lower cost and significantly more compact machine.
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Servo technology can today be regarded as plug and play — simple to
integrate and program. The same can be said of vision technology, too,
which can play a huge role on production lines in quality assurance,
minimising rejects, traceability and more. In subsequent articles in this
series we’ll look at specific automation technologies in detail, and how
machine builders can best exploit them to develop machines that offer
greater performance without impacting on cost or development time.

8. Translate the following texts into English paying attention to
the terms and terminological combinations

TokapHa Tpyma BepcTaTiB Mae€ JOMIHYIOYY TMO3WIII0 B TapKy
o0aHaHHs Oy/Ib SKOTo TianpueMcTBa. Jo bOro Napky HAIEKUTh BEIMKA
KUIBKICTh HaMpi3HOMaHITHIIMX THUITIB BepcTariB. HalOumbn nowmnpeHum
Ha mianpueMcTBi <«3opsi»-«Mammpoekt», M. MukonaiB, YkpaiHa €
TOKapHO-TBUHTOPI3HUI BepcraT Mojeni 1M63, 1mo € MBUAKICHUM
YHIBEpCAJIbHUM CTAaHKOM 1 MPU3HAYCHWH 11 BUKOHAHHS Pi3HOMaHITHHX
TOKapPCHhKHUX 1 TBUHTOPI3HUX POOIT 3 YOPHUMHU Ta KOJIBOPOBUMH METaTaMHU,
a caMe TOYiHHS KOHYCIB, Hapi3yBaHHS METPHYHUX, JFOMMOBHX, MOIYJIbHIX
Ta MmiT4eBUX Pi3b0. JKopcTka KOHCTPYKINiS BepcTaTy, BUCOKHHN JIMIT Yncel
obepriB mmuHAeno (1250 006/xB) Ta BIIHOCHO BelWKa TMOTYXKHICTh
npusoay (13 kBr) HagaooTh MOXIMBICTE BHUKOPHUCTOBYBATH HOTO SIK
HIBUJIKICHUN 3 BUKOPUCTAHHSIM PI3IiB 3 MBHUIKOPIkKY4Ol CTalli Ta TBEPIUX
CIIaBiB.

Bepcrar TokapHo-rBUHTOpi3HUI 1M63. BrockonaneHHsT Bepcrara
BiZIOYBa€ThCS NUISXOM JIOaBaHHS JO KOHCTPYKIIT JBOX HEOOXIAHUX JIst
[BOTO CKJIAJIOBUX: YHCIIOBOTO MPOTPAaMHOIO KEPYBaHHS Ta KOMILJIEKTHOTO
eJICKTPONpUBOAA. SIK pe3ynabTaT BEpCTaT NEPETBOPIOETHCS HA CKIAIHY
AaBTOMAaTHYHY CHUCTEMY 3 TOYHOTO CEpiifHOro BUPOOHHMIITBA, 1[0 BUMarae
BiJl omeparopa BepCTaTy JHINE 1HOAI IiJHANATOPKEHHS CHCTEMU,
BHOIPKOBOI'O KOHTPOJIO SKOCTI JIeTalleld Ta MepeHanaro/PKeHHs porpamMu
BEPCTAaTy, KOJIM HEOOXIiTHO TIEPEHTH 10 BUTOTOBJICHHS 1HIIIMX JeTaJeH.

EnexTponpuBom TONOBHOTO pyXy Ma€ eIEeKTPOABUTYH 1 KOPOOKY
HIBUJIKOCTE abo peaykrop B SKOCTI TPUCTPOIO, IO IMeperae pyx
BHKOHAaBUYOMY OpraHy BepcTara. MOKiIMBa BiICYTHICTh Tepeqarodoro
HPUCTPOI0, KOJIM JBHUI'YH 3'€IHYEThCS O€3MOCepenHbO 3 BHUKOHABYUM
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OpraHoM. Po3MOBCIOIKEHHMH NPHUBOJAMH TOJOBHOTO PyXYy BEpCTaTiB €
MPHUBOAM BiJl OJHO- Ta OaraTONMIBHIKICHUX ACHMHXPOHHHX JIBUTYHIB 3
KOPOTKO3aMKHEHUM POTOPOM 3i CTYIIHYACTHM PEryJIOBaHHIM IIBUIKOCTI
IUIIXOM TIepEMHUKaHHS IeCTepeHb KOpoOKM MBHAKOCTeH. [lepeMukaHHS
BUKOHYETHCS JIUCTAHIIIHO Pi3HOMAHITHUMH TIPHCTPOSMH, CEpel SIKHX
HaHOINBII PO3MOBCIOKEH] MPUCTPOT 3 HPUKIIHHUMHE SJIEKTPOMAarHi THUMU
Mydramu, mo BOYIOBYIOTHCS B KOpPOOKY IIBHAKOCTEH, a TakoX 3
€JIEKTPUYHUMH BUKOHABYMMH JABUTYHAMH 1 T1APABIIYHUIMHI MEXaHi3M aMH.

BukopucTanHsl €IeKTpONpPUBOLY 3MIHHOTO CTPYMY 31 CTYHIHYaCTHUM
PETYIIOBaHHSIM IIBUJKOCTI Pi3aHHS HE CIPOMOXKHE 3a0e3MeYUTH IOBHY
MPOMYKTUBHICTh. BHKOpHCTaHHS KOPOOKH IIBHIKOCTEH 31 CKIIATHOIO
KIHEMaTHKOI0 3MEHINYE€ TOYHICTh POOOTH BepcTary i1 MiABHILYE HOTO
BapTictb. TOMy TPHBOA TOJOBHOTO pPyXy BHUKOHYETHCS Yy BHTIISII
pETyIbOBAHOTO  €JEKTPOIpPUBOJA 3  HPOCTUM  PEOyKTOPOM  UHd
JBOCTYIIHYACTOI0  KOPOOKOKW  IIBHAKOCTEH  Ta  JUCTAHLIHHUM
nepeMUKaHHsM. [[71s1 TpUBO/IiB TOJIOBHOTO PyXy HalOUIBII palliOHAILHIM €
CHoci0 perynioBaHHS MIBUIKOCTI 3 TIOCTIHHOIO IOTYXHICTIO, TaK SK
OiNBIIMM IIBHIKOCTSIM Ppi3aHHS BiJIIOBiJIa€ MEHINE 3YCHIUIS pi3aHHS, a
MEHIIMM IIBUIKOCTSAM — O1ITBII 3yCHILIS.

Jiana3oH peryJroBaHHS YacTOTH OOEPTaHHS BH3HAYAETHCS MEKaAMH
IIBUJIKOCTEH pi3aHHs Ta JiaMeTpiB 00poOoBaHux BUpoOiB. e 3ymMoBIeHO
THM, 10 Ha YHiBEpCAILHUX BepcTaTax MOXYTh OOpOOIOBaTHCS JeTami 3
PI3HOMAHITHUX MaTepialiB 1 pi3HUX PO3MIpiB, Y TOMY YHCII PI3HUX
niametpiB. [yt 00poOku BUpOOIB OAHAKOBOIO AiaMeTpa 3 Pi3HOMaHITHUX
MarepianiB Ha OOXiJHO 3a0e3NeurTH TIEBHUH Jiama3oH peryJIroBaHHS
LIBUJKOCTI pi3aHHA. 3 iHmOro OOKy, pauioHaibHa 00poOka BHUPOOIB 3
OJTHOTO ¥ TOTO CaMOro Mmarepiany, aje pi3HUX JiaMeTpiB, MOTpedye
MOCTIHOI IBUAKOCTI Pi3aHHS.

BukoHaHHS yMOBH V=const J0CATA€TbCS PEryJIIOBAHHSAM IIBHUAKOCTI
NpUBOJA 3 Jialla30HOM pEryJIOBAaHHS, IO BU3HAYAETHCS [1alla30HOM
niametpiB. Tak, A7si TOKapHHX BEpCTATiB 3 JIaMETPOM BCTAHOBJIFOBAHHX
BupoOiB  320...1000 MM mOTpiOHWIT fiama3oH PEryJrOBaHHS YacTOT
obepranHa npubausHo 50:1, a 1mas TOKapHOKapycelbHHX BEpCTaTiB 3
niameTpoM 00pobiroBaHoro BupoOy Bif 1250 mo 4000 MM BiH JTOXOJHUTH JIO
80:1.

Uuncnose mporpamue kepyanHsa (UIIK) — komm'toTepr3oBaHa cucrema
KepyBaHHs, SKa 3YATYE KOMAHJIHI I1HCTPYKIi CHeliai3oBaHOi MOBH
OporpaMyBaHHsST 1 Kepye TMPHBOJAMH BEpPCTATiB Ta BEPCTATHUM
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ocHamieHHsM. Bepcrati, o0iagHaHi YUCIOBUM TPOTPAMHHUM KEPyBaHHSIM,
HasuBawThbcsl Bepctatamu 3  UIIK. Inwrepmperatop cucremu UYIIK
MPOBO/IUTH MEPEBEICHHS MPOrpaM 3 BXiJHOI MOBM B KOMaHIH KEpPyBaHHS
TOJIOBHUM TPHUBOAOM, TIPUBOJAMHU IOJad, KOHTPOJEPaMH KepyBaHHS
By3/1aMH BepcraTa. [l BusHaueHHs HeoO0XiJHOT TpaekTopii pyxy pobodoro
oprany B IIJIOMY BiJIIIOBIJTHO JIO KEPYIOUOi MPOrpaMu, BUKOPHUCTOBYETHCS
IHTEPIONATOP, 10 PO3PaXOBYE TOJOKEHHS MPOMIKHUX TOYOK TPAEKTOPii
BIAMOBIZHO A0 33JaHMX Yy MporpaMi KIiHIEBUX TOYKax. Y BepcTarax 3
yucnoBuM nporpamMHuM kepyBaHHaM (UIIK) ¢yHkmiil, mo BHUKOHYIOTHCS
€JICKTPOIPUBOIOM T'OJIOBHOTO PYyXy, 3HAUHO yCKiamHeHi. Ha mBuakocTsx
HW)KY€ HOMIHAJIBHUX PETYJIFOBAHHS BUKOHYETHCS 3 TOCTIHHIM MOMEHTOM.
TaxkuMm YMHOM OTPUMYETHCS IBOX30HHE PETYITIOBAHHS IIBHAKOCTI.

Ilpn HeBeMMKili TOTY)KHOCTI TOJIOBHOTO TPHBOAY 3aCTOCOBYIOTh
OIHO30HHE pETYIIOBAaHHA IIBHIKOCTI 3 TMOCTIHHMM MOMEHTOM. Y
EJIEKTPONPUBOJAX ToAad HaWOUIbIIEe 3aCTOCYBaHHS OTPUMAIM Tepemadi
«TBHHT — Talika» a00 «IIeCTIpHI — peiKa». 3aCTOCOBYIOTHCS
BHCOKOMOMEHTHI JIBUTYHH 3i 30YJDKEHHSM BiJi TIOCTIHHWUX MArHITIB, IO
pO3paxoBaHi Ha BCTAHOBIICHHs Oe3MOCepeHbO HA XOIOBUH TBHHT, IIO
CYTTEBO CKOpPOYYE MEXaHIUHy YacTHHY IPHBOJA, 3HIKYE HOro MOMEHT
iHepii 1 migsunrye KK/,

JUis  TiABHINEHHS  MPOJYKTHMBHOCTI  BEPCTAaTiB  MEPEMIillCHHS
BUKOHABYMX OPraHiB J0 30HH OOPOOKH BUKOHYETHCS HA LIBUIKHUX XOJaX
THMHU CaMHMH €JICKTPOIIPUBOIaMHM Tojaadi. Yepe3 He3aM0BiIbHI JUHAMIYHI
BIIACTUBOCTI PEryJIbOBAHOTO EJIEKTPONPHUBOA, OCOOIMBO MpH 30ypIOBaHH1
32 HaBaHTAKCHHSM, 3'ABIAETHCSA LIOPCTKICTh ITOBEPXHi, TOMY BaXXJIMBO
3a0€3MeYnTH BHCOKY IIBUAKOMIIO TPHBOAA TMPH IMIKIFOYCHHI Ta
BiJIKTIOUCHHI HABaHTAXXEGHHs, a TAaKOX TMpPH peBepci JABUTYHA TIiJ
HaBaHTaXXCHHSIM Ha HaMEHIIMX YacTOTaX 00epTaHHS.
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I1. AUTOMOTIVE ENGINEERING

1. Read and translate the text into Ukrainian analyzing lexical and
grammatical transformations

An automobile is a self-propelled motor vehicle intended for passenger
transportation on land. It usually has four wheels and an internal
combustion engine fueled most often by gasoline, a liquid petroleum
product. Known more commonly as a car, formerly as a motorcar, it is one
of the most universal of modern technologies, manufactured by one of the
world’s largest industries. More than 73 million new automobiles were
produced worldwide in the year 2017.

The scientific and technical building blocks of the automobile go back
several hundred years. For example, in the late 1600s, Dutch scientist
Christiaan Huygens invented a type of internal combustion engine sparked
by gunpowder. The «horseless carriage» in its modern form had been
developed by the end of the 19th century. At that time, it was not clear
which of three fuel sources would become most commercially successful:
steam, electric power, or gasoline. Cars run by steam engines could go at
high speeds but had a short range and were inconvenient to start. Battery-
powered electric cars had a 38 percent share of the United States
automobile market in 1900, but they also had a limited range and
recharging stations were hard to find.

The gasoline-powered automobile won the competition. By 1920, it had
overtaken the streets and byways of Europe and the United States. The
manufacturing methods introduced by U.S. carmaker Henry Ford
revolutionized industrial manufacturing. Ford was the first to install
assembly lines in his factory to speed up production. Such techniques
reduced the price of Ford’s Model T until it became affordable for most
middle-class families. As the 20th century progressed, modern life came to
seem increasingly inconceivable, or at least highly inconvenient, without
access to a car. Nowadays, the U.S. population drives more than 4.8 trillion
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kilometers  (three trillion miles) every year on average.
But this fundamental component of industrial and consumer society has
played a major role in destabilizing Earth’s atmosphere, on which all living
things depend. The average automobile emits between four and nine tons
(3,629 to 8,165 kilograms; 8,000 to 18,000 pounds) of carbon dioxide and
other greenhouse gases per year. Every gallon of gasoline burned to operate
a car emits just under 9.1 kilograms (20 pounds) of carbon dioxide. The
transportation sector as a whole, including cars, trucks, trains, and aircraft,
became the largest source of U.S. greenhouse gas emissions in 2017. Air
pollution from automobile exhaust is also a major problem, as are car
accidents, which killed more than 100 people per day in the United States
in 2016, according to the National Highway Traffic Safety Administration.

2. Match terms with their definitions

1. anti-lock a. a device in the exhaust system that reduces
braking system harmful emissions by converting toxic gases
(ABS) into less harmful substances
2. differential b. a mechanical system that prevents the

wheels from locking during braking to
maintain steering control

3. catalytic c. the system of gears that transfers power
converter from the engine to the wheels, allowing for
different speeds and torque

4. torque d. a unit in an automatic transmission that
converter transmits and multiplies torque from the
engine to the transmission




19

5. fuel injection
system

e. a system that delivers a precise amount of
fuel into the combustion chamber of an engine

6. turbocharger

f. a device that uses exhaust gases to spin a
turbine, forcing more air into the engine for
increased power

7. transmission

g. a gearbox and its components that allow
the driver to control the vehicle’s speed and
power delivery

8. chassis

h. the frame of a motor vehicle, excluding
the body and engine

9. suspension
system

i. a system that supports the vehicle, absorbs
shocks, and maintains tire contact with the
road surface

10. oversteer

j. atendency of a vehicle to turn more sharply
than intended, often causing the rear wheels to
lose grip

11. wheel k. the process of adjusting the angles of wheels

alignment so that they are set to the car manufacturer’s
specifications

12. hybrid I. a combination of an internal combustion

powertrain engine and an electric motor to power a

vehicle

13. ignition coil

m. a component that transforms the battery’s
low voltage to a high voltage needed to create
an electric spark in spark plugs

14. telematics
system

n. an integrated system combining
telecommunications and informatics to
monitor vehicle performance, provide
navigation, and enable remote diagnostics or
tracking

15. lane
departure
warning system
(LDWS)

o. a driver-assistance feature that alerts the
driver when the vehicle unintentionally drifts
out of its lane without using a turn signal
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3.Translate into Ukrainian and learn the following terms and
terminological combinations

anti-lock braking system (ABS), electronic stability control (ESC),
regenerative braking system, adaptive cruise control (ACC), lane keeping
assist system (LKAS), blind spot monitoring system, variable valve timing
(VVT), dual-clutch transmission (DCT), continuously variable transmission
(CVT), limited-slip differential (LSD), traction control system (TCS),
aerodynamic drag coefficient, active suspension system, hydraulic power
steering, electric power-assisted steering (EPAS), turbocharged direct
injection (TDI), exhaust gas recirculation (EGR), on-board diagnostics
(OBD-II), vehicle-to-infrastructure communication (V2I), plug-in hybrid
electric vehicle (PHEV), battery management system (BMS), thermal
management system, collision avoidance system, crumple zone
engineering, aerodynamic downforce, torque vectoring control, automated
emergency braking (AEB), predictive maintenance algorithms, four-wheel
drive (4WD) system, hydrogen fuel cell powertrain.

4. Fill in the gaps with suitable terms and terminological
combination and translate the text into Ukrainian

adaptive, computer-aided engineering (CAE), occupant, regenerative,
emission, powertrain, infotainment, hybrid-material, ladder, parasitic,
continuously variable (CVT), lithium-ion battery, autonomous, anti-
corrosion, start-stop, fuel, sustainable, internal combustion engine, driver-
assistance, drive-by-wire

The modern automobile is the result of over a century of technological
progress, integrating advanced (1) systems with refined
engineering design. One of the most notable developments in recent
decades has been the transition from purely mechanical control

mechanisms to (2) systems, in which essential driving
functions are monitored and adjusted by onboard microprocessors.
The (3) remains the dominant propulsion unit in most

vehicles, though alternative power units are gaining popularity. In the case
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of electric cars, the (4) pack replaces the conventional fuel
tank, supplying electrical energy to the traction motor through high-voltage
inverters. Hybrid vehicles combine both propulsion types, optimising
efficiency through (5) braking, which recovers kinetic energy
during deceleration.

Safety is another major priority in modern automotive design. Passenger
protection relies on (6) restraint systems, crumple zones, and
side-impact beams that absorb and dissipate collision forces. Moreover, (7)

assistance systems such as lane departure warning, adaptive
cruise control, and forward collision alerts are now common, utilising
radar, lidar, and camera-based sensors.

From a structural point of view, the body of a car can be mounted on a
(8) frame or built as a unibody construction. The choice of
materials—ranging from ultra-high-strength steel to aluminium alloys and
carbon-fibre composites—affects both (9) efficiency and crash
resistance. Weight reduction strategies include the use of (10)
components, which combine metal and polymer elements to balance
strength and weight.

In the drivetrain, (11) transmissions have become
increasingly popular, offering smooth gear shifts and adaptive performance.
Electric power steering has replaced traditional hydraulic systems in many
models, reducing (12) losses and improving steering response.
Suspension systems now incorporate (13) damping, which
adjusts shock absorber settings in real time to road conditions.

The production process is highly automated: robotic arms perform
welding, (14) coating, and precise assembly of engine and
body components. However, quality control still requires human expertise
to identify defects that automated systems may overlook. Increasingly,
manufacturers use (15) simulation to test wvehicle
aerodynamics, crash performance, and component durability before
physical prototypes are built.

Environmental regulations have pushed automakers to invest heavily in
(16) control technologies. Exhaust after-treatment systems—
such as catalytic converters, selective catalytic reduction (SCR), and
particulate filters—have significantly lowered harmful emissions. The
adoption of (17) cycles in engine calibration helps optimise fuel
consumption and meet stringent emission targets.
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The future points toward (18) mobility, characterised by
autonomous driving, shared fleets, and renewable energy integration. The
implementation of (19) driving features allows cars to

navigate, accelerate, and brake without constant driver input, relying on
advanced artificial intelligence algorithms. At the same time,
(20) systems enhance the in-car experience, offering seamless
connectivity, navigation, entertainment, and real-time traffic updates.

5. Translate into English the following terms and terminological
combinations

JBUTYH BHYTPILIIHBOTO 3TOPSHHS, CHCTEMa PELUPKYJIILii BUXJIOMHUX
ra3iB, KpyTHHH MOMEHT, TajJbMiBHMH IUIIX, CHCTEMa 3alajIOBaHHS,
MiZBICKa 3 HE3aJEKHUMHU BaXKEJSIMH, CHCTEMa KOHTPOJIIO THCKY B IIHHAX,
BUTpaTa MaJbHOTO, CHCTEMa NAacWBHOI Oe3leku, BapiaTOpHa KOpOOKa
nepeaay, peKylneparuBHE TajbMyBaHHS, aKyMyJsITOpHa OaTapesi BHCOKOL
HANpyTH, JaTYUK MOJOKEHHS KOJIHYACTOTO Baja, CHCTEMa JIONOMOTH i
yac TapKyBaHHS, JeQOpMiBHA 30Ha Ky30Ba, OOpTOBa JIIarHOCTHKA,
TiApomicumoBad KepMma, CHcTeMa TOIepe/PKeHHS PO BUXiJ 31 CMYTH,
aepOoAMHAMIYHHM OIip, KaTATITHIHAN HEUTpami3arop.

6. Translate sentences into English paying attention to
the underlined terms

1. CyvacHuii aBTOMOOLITL OCHAIICHUI CHCTEMOI0 aTaNlTUBHOIO KPYi3-
KOHTPOJIIO, SIKa MinTpumye Oe3levHy IUCTaHIII0 MK TPaHCTIOPTHUMH
3acobamu.

2. EdextuBHICTD poOOTH ABUTYHA BHYTPIlIHHOI'0 3rOPSIHHSI 3aJICKUTh
BiJl IKOCTI MaJIMBa i TEXHIYHOTO CTaHY.

3. PexyneparuBHe rajbMyBaHHsl J0OTIOMarae 3HU3UTH BTPaTH €HEprii
Mif] 9ac pyXy B MiCbKOMY IIHKITi.

4. Jlns 6e3nexn macakupiB BCTAHOBJICHA CHCTEMa MACHBHOI 0e3MeKu 3
MO yIIKaMy Oe3MeKd 1 peMeHSIMH.

5. BapiaTopna xopo0ka nepegau 3a0esnedye IiaBHE TNEPEKIIOYSHHS
nepenayd 0e3 BTpaTH MOTYKHOCTI.
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6. ABTOMOO1JIb OCHAIIIEHNH JATYMKOM THCKY B IIMHAX, 1[0 CUTHAITI3YE
PO 3HIKEHHS THCKY.

7. 3aBOsSKM CHCTeMi CTapT-CcTON 3HAYHO 3MEHIIYETHCS CIIOKUBAHHS
ITaTbHOTO B TIPOOKax.

8. BuxopucTaHHs Jerkux KOMIIO3UTHUX MaTepiatiB B KOHCTPYKIIii
Ky30Ba ITOKpAIy€ NAIMBHY €EKTUBHICTb.

9. Cucrema J0onmoMoru NMpu NapKyBaHHi JJO3BOJISIE BOJIEBI YHUKHYTH
31TKHEHB 13 MEPELIKOJAMHU.

10. ABToMOOLITF TPOXOUTH TECTYBAaHHS HAa aePOAMHAMIYHMIA omip [is
MiJBUIICHHS €)EKTHBHOCTI BUKOPUCTAHHSI MAJBHOTO.

7. Translate the following text into Ukrainian paying attention to
the terms and terminological combinations

The global automotive industry is entering a new era marked by rapid
technological change, stricter environmental standards, and shifting
patterns of consumer behaviour. Whereas for over a century the defining
feature of the automobile was its internal combustion engine, today the
industry is diversifying towards electric drivetrains, hybrid propulsion
systems, and alternative fuels such as hydrogen. These new power sources
are supported by lithium-ion battery packs, high-voltage inverter
systems, and regenerative braking technologies designed to capture and
reuse Kinetic energy that would otherwise be lost during deceleration.

A key driver of innovation has been the pursuit of greater safety and
automation. Modern vehicles are equipped with advanced driver-
assistance systems (ADAS) that include adaptive cruise control, lane
departure warning, traffic sign recognition, and automated emergency
braking. The development of autonomous driving capabilities is
progressing rapidly, with several manufacturers already testing vehicles
capable of operating without human intervention under certain conditions.
These systems rely on an intricate combination of lidar sensors, high-
resolution cameras, radar units, and artificial intelligence algorithms
capable of processing vast amounts of data in real time.

Design and engineering priorities have also shifted towards efficiency
and sustainability. The use of lightweight composite materials, high-
strength aluminium alloys, and even carbon fibre-reinforced plastics
has become common practice to reduce overall vehicle mass. This weight
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reduction improves fuel efficiency and performance, particularly when
combined with aerodynamically optimised body shapes that minimise
drag coefficients. Many manufacturers have transitioned from traditional
ladder frame constructions to unibody chassis designs, which enhance
rigidity while allowing for more efficient crash energy absorption.

Drivetrain technologies are evolving as well. Traditional manual and
automatic gearboxes are being complemented — or replaced — by
continuously variable transmissions (CVTs), dual-clutch transmissions,
and even direct-drive electric systems that eliminate the need for multiple
gears altogether. Steering systems have shifted towards electric power-
assisted steering (EPAS), reducing parasitic losses compared to hydraulic
systems and offering improved precision. Suspension systems now
incorporate adaptive damping control, which can adjust shock absorber
settings within milliseconds to suit changing road conditions and driving
styles.

On the manufacturing side, the adoption of Industry 4.0 principles has
revolutionised production lines. Fully automated robotic assembly
systems handle tasks such as precision welding, laser cutting, anti-
corrosion coating, and the installation of intricate electronic modules.
Quality control is enhanced through computer-aided engineering (CAE)
simulations and digital twin models, allowing engineers to test vehicle
performance under virtual conditions before building physical prototypes.
This not only reduces development costs but also shortens time-to-market
for new models.

Environmental regulations are reshaping the way vehicles are designed
and built. In response to strict emissions targets, carmakers have invested
heavily in exhaust after-treatment systems such as catalytic converters,
diesel particulate filters (DPFs), and selective catalytic reduction (SCR)
units. Engine optimisation now includes start-stop systems, variable valve
timing, and turbocharging to achieve higher efficiency without sacrificing
performance. In parallel, charging infrastructure for electric vehicles is
expanding, with fast-charging networks and wireless charging pads
becoming increasingly common in urban areas.

The concept of sustainable mobility extends beyond the vehicle itself
to the broader transportation ecosystem. Shared mobility platforms,
subscription-based car ownership, and mobility-as-a-service (MaaS)
solutions are gaining traction, particularly in densely populated cities.
Vehicles are also becoming more digitally integrated: modern
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infotainment systems offer cloud connectivity, real-time traffic updates,
over-the-air software upgrades, and integration with smart home devices. In
many cases, the car is evolving into a mobile digital hub, blurring the line
between transportation and communication technologies.

Looking ahead, the future of the automobile is likely to be defined by
the convergence of electrification, automation, and connectivity. Solid-
state batteries promise higher energy density and faster charging, while
vehicle-to-everything (V2X) communication will allow cars to interact
with infrastructure, other vehicles, and even pedestrians for enhanced
safety. As materials science, artificial intelligence, and manufacturing
technology continue to advance, the cars of tomorrow will be cleaner,
smarter, and more efficient — reshaping not only the automotive industry
but the way people move around the world.

8. Translate the following texts into English paying attention to
the terms and terminological combinations

ABTOMOOINTbHA ~TPOMUCIIOBICTH, TiepedyBae Ha erami  TIHOOKOI
TpaHcopmallii, 3yMOBJIEHOI  PO3BUTKOM  HOBITHIX  TEXHOJIOTIH,
MTOCHJICHHSIM €KOJIOTTYHIX BUMOT 1 3MIHOIO yI000aHb CIIOKMBadiB. SIKII0
paHilie JOMiHYBaJIM TPaHCIOPTHI 3aco0W 3 JABMUTYHAMH BHYTPILIHBOTO
3rOpsIHHSI, TO CHOrOAHI JAenam Oinbmoi momynsipHOCTI HaOyBarOTh
eJIEKTPOMOOLTI, TiOpuaHi CHJIOBI yCTAaHOBKH Ta TPAHCIIOPT HAa OCHOBI
BOJHEBHX MNAJIMBHUX €JE€MEHTIB. Y TakuxX aBTOMOOLISX TpaIuIliiHUIA
NaJIMBHUI 0aK 3aMiHIOIOTH JITii-iOHHI akymynsiTopui Oarapei, 110
KUBIIITh TATOBI €JIeKTPOABUIYHH Yepe3 BUCOKOBOJIBTHI iHBepTOpH.

Baxxnusoro CKJIaJIOBOIO €JIEKTPOTPAHCIIOPTY € cucremMa
PeKyNepaTuBHOI0 TaJbMYBaHHS, sKa Ja€ 3MOTy I€peTBOPIOBATU
KIHETUUHY €HEPTilo Mij Yac yIOBUILHEHHS Ha EIEKTPUYHY Ta 30epiraTu ii B
Oarapei. lle He nume migBUIYye eHEProeEKTHBHICTh, ajle W 3MEHIIyE
3HOIIIYBAaHHS TAJbMIBHUX KOJIOHOK.

Cy4acHi aBTOMOO1II TAKOXK OCHAIIYIOTHCS IMUPOKHM CIIEKTPOM CHCTEM
nomomoru BomieBi (ADAS), o sSKuX HajlekaTh aJanTHBHHHA KpPyi3-
KOHTPOJIb, CHCTeMa YTPUMAHHSI CMYTH PyXy, CHCTeMAa aBTOMATHYHOI0
€KCTPEHOr0 TaJILMYBAHHSI Ta MOHITOPHMHI CJiMUX 30H. Po3BUTOK
TEXHOJIOTiM aBTOHOMHOTO BOTIHHSI JO3BOJISIE aBTOMOOIISIM pyxatucs 0e3
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MOCTIHHOTO BTPYYaHHS BOJis, BUKOPUCTOBYIOUH Jiilap, KaMepyu BHCOKOi
PO3AIIBHOI 3AATHOCTI, pafapy Ta AJATOPUTMH IUTYYHOIrO iHTEJEKTY I
00pOOKH AaHUX Y PEXKHIMI PeasbHOTrO Jacy.

ImxeHepHi pimeHHs y cdepi aBTOMOOUICOYIyBaHHS 3HAYHO 3MIHUIIACS
32 OCTaHHI JeCATUIITTA. BHUKOpHCTaHHS JIeTKHX KOMIIO3UTHHUX
MaTepiajiB, BUCOKOMIIIHMX ATIOMiHi€BUX CIUIaBiB 1 BYIVIEILUIACTHKIB
Ja€ 3MOTYy 3MEHIIUTH Macy aBTOMOOLIS, TIONIMIIUTH MAJUBHY
e(eKTHBHICTDb 1 MIABUIIUTH AUHaMIuHI XapakTepucTiku. OcobauBa yBara
NPUIUIAETECA aepoAMHAMiYHili onTuMizawii Ky3oBa, [0 03BOJIIE
3HM3UTH KOe(ii€EHT Omopy MOBITPsl Ta IMOKPAIIUTH CTa0iIBHICTH Ha
BHCOKHX IIBUAKOCTSIX.

KoHcTpykiiisi ky3oBa Moxe Oa3yBarucsi Ha pamMHuiii ocHOBi abo Ha
HecydyoMy Ky3oBi (ymioomi). OcranHniii BapianT 3a0esneuye OiIbITY
JKOPCTKICTh 1 Kpaluid po3Ioia eHeprii yaapy npu 3iTKHeHHsX. BomHodac
cydacHi 30HM AedopMamii i cHCTeMH NACHBHOI 0e3MeKH iCTOTHO
3MEHIIYIOTh PU3HMKHU JJIS TACAKUPIB Y pa3i aBapii.

TpaHcMiciliHI TEXHOJNOTIT TaKoX po3BUBaIOThCSA. OKpIM TpaguIiiHUIX
MEXaHIYHUX 1 aBTOMATWYHUX KOPOOOK Tepenad, 3pOocTa€e TMOMYJSPHICTh
papiatopis (CVT), aBo3uenieHHEBMX TpaHcMiciii 1 HaBiTh NPSIMHUX
eJeKTPUYHUX NPUBOAIB, sIKi B3araji He MOTPeOyIOTh 3MIHM Tepeaad.
EnexkrponincumoBay kepma (EPAS) 3aminioe rigpaBiiuHi cucCTeMH,
3MCHIIYIOUM MNAPa3uTHI BTPAaTH eHeprii Ta 3a0e3lneuyyroud TOYHIIIe
kepyBaHHs. Cyd4acHI MiBICKM YacTO OCHAIIYIOThCS  CHCTEMaMU
aJanTUBHOIO JeMI(pyBaHHA, 3JaTHUMH 3MIHIOBATH  JKOPCTKICTb
aMOPTU3aTOPIB 3aJICKHO BiJI CTAHY JOPOTH.

Y BupOOHMOTBI aBTOMOOUINB Jefami MIMPIIE BIOPOBAKYIOTHCA
npunimny  Ianyerpii 4.0. PoGoTru3oBani MaHIimyJIATOpH BHUKOHYIOTH
BHCOKOTOYHE 3BapIOBAHHSI, JIa3€pHE Pi3aHHS, HAHECCHHS] AHTUKOPO3iHHNX
NOKPHUTTIB 1 BCTaHOBJEHHS CKJIAJHUX €NeKTPOHHMX MoxymiB. Ilepen
MIOYaTKOM CepiiHOro BUPOOHHUILITBA HOBI MOJIEINI MPOXOSTH KOMII IOTEPHe
monenwoBanHss (CAE) Ta crBopeHHd unM@pPOBUX ABIHHMKIB 11
MepeBipKi  aepoauHaMikKM,  yaapocTiiikocTi Ta  JoBropiuHocTi
KOMMNOHeHTIB. [le 103BoJIsIe 3HU3UTH BUTPATH HA PO3POOKY Ta CKOPOTHUTH
9ac BUXOAY MOJIEJ Ha PUHOK.

Exonoriuni BHMOTM CTUMYJIOIOTH PO3BHTOK CHCTEM OYHMIIIEHHS
BHUXJIOMHMUX ras3iB, /0 SKUX HaJeXaTh KaTaJiTU4Hi HeHWTpamizaTopw,
caxoBi ¢inbTpu (DPF) Ta cucremu cejIeKTUBHOrO KATAJITHYHOIO
BinHoBJeHHs1 (SCR). Jl7s1 3HMKEHHSI BUTpAT MaJbHOTO BUKOPHCTOBYIOThH
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CHCTEMH «CTapT-CTOm», 3MiHHI (pa3u razopo3moaily Ta TypOoOHAIIYB.
[MapanensHO PO3BHBAETHCSI iHppacTpyKTypa 3apsDKaHHS
€JICKTPOMOO1TIB — BijJ] IIBHAKICHUX 3apsiTHUX CTAHUIii 10 0e3APOTOBHX
3apsiAHUX MJIaT¢GOPM y MiCBKUX YMOBAX.

[ToHATTS €TAJIOro TPAHCHOPTY BUXOAUTH 32 MEXI JIUIIE aBTOMOO1JIS Ta
OXOILIIOE  BCIO CHCTeMy MoOimpHOCTI. HaOyBatoTeh momymsipHOCTI
IaTGopMH CHJILHOTO KOPUCTYBAHHSI ABTOMOOLISAMM, TPAHCHOPT K
nocayra (MaaS) Ta mianmuckoBi Mozeni BonoaiHHA. MyJbTUMeniiiHoO-
indopmaniiini cucremMu cydacHUX aBTOMOOUIIB HPOMOHYIOTH XMAPHY
iHTerpanil, OHOBJEHHS NPOrPaMHOTrO 3a0€3MEUEHHS IO TOBITPIO» Ta
CHUHXPOHI3alil0 3 PO3YyMHUMM OyAMHKAMH. ABTOMOOUIb IOCTYIIOBO
MIePETBOPIOETHCST Ha MOOIIbHUIT 1MdpoBuid Xxad, SKUd MOETHYE
TPaHCIIOPTHI Ta KOMYHIKaliiHI QyHKII.

MaiibytHe  aBTOMOOiNEOYIyBaHHS, HMOBIPHO, BH3HAYATUMETHCS
MOEAHAHHSIM  eJleKTpudikamii, aBToMaTH3alii Ta TMOBHOI HUQPOBOT
iHTerparii. TeepnoTinbHi aKyMYJIITOPH OOIIISIOTH BHUILLY
EHEeProMICTKICTh 1 MBUIIE 3aps/PKaHHS, a TeXHONIOTIT V2X-koMyHikauii
3a0e3neuyBaTUMYTh B3a€EMOJIiI0 aBTOMOO1IIS 3 iH(PPACTPYKTYpOIO, IHIIMMHU
TPAHCIIOPTHUMH 3aco0amMM Ta HaBiTh mimoxomamu. l[Iporpec y cdepi
MaTepialo3HaBCTBa, IITYYHOTO IHTENEKTY Ta BUPOOHUYUX TEXHOJOTIH
3poOUTH aBTOMOOINI MaWOyTHROTO YHUCTIIIUMH, POZYMHIMIMMH i
e¢(DeKTUBHIIIUMH, JOKOPIHHO 3MIHIOIOUM IiAXiJ JO 0coOucToi Ta
rpOMaJICbKOi MOO1JIBHOCTI.
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I11. AIRCRAFT ENGINEERING

1. Read and translate the text into Ukrainian paying attention
to terms

The aviation industry has always been at the forefront of technological
innovation, constantly pushing the limits of engineering, safety, and
operational efficiency. From the introduction of jet propulsion systems in
the mid-20th century to the development of fly-by-wire control
technology, the sector has undergone continuous transformation. Today,
the focus is shifting towards sustainability, automation, and digital
integration, reshaping how aircraft are designed, manufactured, and
operated.

One of the most significant advancements in recent years has been the
growing adoption of composite airframe structures. Modern airliners
increasingly incorporate carbon fibre-reinforced polymers and advanced
aluminium-lithium alloys to reduce weight without compromising
structural integrity. Weight reduction is crucial in aviation as it directly
impacts fuel burn, payload capacity, and operational range. In addition,
laminar flow wing designs and aerodynamic optimisation techniques
have been introduced to reduce drag and improve fuel efficiency.

Engine technology has also evolved dramatically. Next-generation
turbofan engines with geared fan architectures offer improved thrust-
to-weight ratios and significantly lower noise levels. High-bypass ratio
engines and open rotor concepts are being researched to further enhance
efficiency and reduce greenhouse gas emissions. Moreover, developments
in sustainable aviation fuel (SAF) and hydrogen-powered propulsion
systems are promising solutions to meet ambitious carbon reduction targets
set by the International Civil Aviation Organization (ICAO).

Flight control and cockpit technology have seen major advancements as
well. Modern commercial aircraft now feature glass cockpit displays,
integrated avionics suites, and head-up displays (HUDs), providing
pilots with real-time flight data, navigation, and performance monitoring.
Fly-by-wire systems replace traditional mechanical linkages with
electronic signal transmissions, allowing for more precise control and
reduced pilot workload. Enhanced flight management systems (FMS)
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automatically optimise flight paths for fuel savings and minimal
environmental impact.

Safety remains the top priority in aviation, and technology plays a
central role in improving it. Traffic collision avoidance systems (TCAS),
enhanced ground proximity warning systems (EGPWS), and automatic
dependent surveillance—broadcast (ADS-B) have become standard in
modern fleets. These systems enhance situational awareness and reduce the
risk of mid-air and ground collisions. Advanced weather radar systems
with predictive wind shear and turbulence detection capabilities further
improve operational safety.

From a manufacturing perspective, aircraft production has embraced
Industry 4.0 principles. Robotic drilling and riveting systems,
automated fibre placement (AFP) machines, and additive
manufacturing (3D printing) are now standard in many production
facilities. Digital twin technology allows engineers to create precise virtual
models of aircraft and simulate structural performance under various
conditions before physical assembly begins. This approach reduces
production time, costs, and the need for costly redesigns.

Airport operations are also evolving. Modern airports are increasingly
integrating biometric passenger identification systems, automated
baggage handling, and remote air traffic control towers. The
implementation of performance-based navigation (PBN) procedures and
next-generation air traffic management systems is enabling more
efficient flight routing, reducing delays, and cutting fuel consumption.

The concept of urban air mobility (UAM) is emerging as one of the
most exciting developments in aviation. Electric vertical take-off and
landing (eVTOL) aircraft are being developed for short-range urban
transport, promising to alleviate traffic congestion and reduce
environmental impact. These aircraft rely on distributed electric
propulsion systems, advanced battery technology, and autonomous
flight control software. Regulatory frameworks and airspace integration
strategies are currently being developed to safely introduce such vehicles
into urban environments.

Looking ahead, the future of aviation will be shaped by the convergence
of electrification, automation, and connectivity. Hybrid-electric
propulsion systems are expected to bridge the gap between traditional jet
engines and fully electric aircraft, offering reduced fuel consumption for
regional and short-haul flights. Artificial intelligence (Al) will play a
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critical role in predictive maintenance, optimised flight scheduling, and
autonomous operations. Furthermore, satellite-based communication
systems will provide global, high-speed data connectivity for both cockpit
operations and passenger services.

While the road ahead is challenging, the aviation industry’s commitment
to safety, innovation, and environmental stewardship ensures that it will
continue to evolve. Whether through the introduction of net-zero-emission
aircraft, advanced air traffic management concepts, or the seamless
integration of unmanned aerial systems (UAS) into commercial airspace,
the skies of tomorrow will be more efficient, sustainable, and connected
than ever before.

2. Match terms with their definitions

1. jet propulsion
system

a. a flight deck equipped with large electronic
displays that replace traditional mechanical
gauges and instruments

2. fly-by-wire b. an aircraft without a human pilot onboard,

system often remotely controlled or autonomous, used
for surveillance, mapping, or delivery

3. composite c. a propulsion method in which a jet engine

airframe structure

produces thrust by expelling a high-speed
stream of gases to move an aircraft forward

4. carbon fibre-
reinforced polymer

d. an electrically powered aircraft capable of
taking off and landing vertically, designed for
short-range urban or regional travel

5. laminar flow
wing design

e. an electronic flight control system that
replaces traditional manual controls with
computer-mediated signals for greater
precision and reduced pilot workload

6. geared fan
architecture

f. renewable or low-carbon fuel derived from
sustainable sources to reduce greenhouse gas
emissions in aviation

7. high-bypass ratio
engine

g. a virtual model of a real aircraft or
component used to simulate and optimise
performance before and during its operational
life
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8. sustainable
aviation fuel (SAF)

h. a transparent display that projects critical
flight information into a pilot’s line of sight,
allowing them to keep their head up and eyes
forward

9. glass cockpit

i. a type of jet engine where a large volume of
air bypasses the engine core, improving fuel
efficiency and reducing noise

10. head-up display
(HUD)

j. a surveillance technology that broadcasts an
aircraft’s position, speed, and other data to air
traffic control and nearby aircraft

11. traffic collision
avoidance system

k. an onboard safety system that detects and
warns pilots of potential mid-air collision risks

(TCAYS) and recommends avoidance manoeuvres

12. automatic I. an aircraft body built from advanced
dependent composite materials to reduce weight while
surveillance- maintaining strength and durability
broadcast (ADS-B)

13. digital twin m. a strong, lightweight material made from
technology carbon fibres embedded in a polymer resin,

commonly used in aircraft construction

14. unmanned
aerial system
(UAS)

n. a turbofan engine configuration that uses a
reduction gearbox to allow the fan and turbine
to operate at their most efficient speeds
independently

15. electric vertical
take-off and
landing (eVTOL)
aircraft

0. a wing shape engineered to maintain smooth
airflow over its surface, reducing drag and
improving fuel efficiency

4. Fill in the gaps with suitable terms and terminological
combination and translate the text into Ukrainian

unmanned aerial systems (UAS), glass cockpit, remote air traffic control
towers, geared fan architectures, additive manufacturing, carbon fibre-
reinforced polymers, traffic collision avoidance systems (TCAS), hybrid-
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electric propulsion systems, laminar flow wing designs, electric vertical
take-off and landing (eVTOL) aircraft, enhanced ground proximity warning
systems (EGPWS), high-bypass ratio configuration, performance-based
navigation (PBN), digital twin technology, composite airframe structures,
head-up display (HUD), sustainable aviation fuel (SAF), automatic
dependent surveillance-broadcast (ADS-B), distributed electric propulsion
systems, turbofan engines

The aviation industry is entering an era of rapid transformation, driven
by environmental regulations, digital innovation, and changing passenger
expectations. Modern commercial aircraft increasingly feature (1)

, replacing traditional analogue gauges with multifunction
displays that integrate navigation, performance, and systems data in real
time. Many cockpits also include a (2) , projecting essential flight
information directly into the pilot’s forward field of vision, reducing the
need to look down at instruments.

From a design perspective, airframe manufacturers are turning to (3)

and (4) to reduce structural weight without
compromising strength. Combined with (5) , these innovations
help minimise aerodynamic drag, thereby improving fuel efficiency and
extending operational range.

Propulsion technology has also evolved significantly. The latest (6)

with (7) deliver greater thrust-to-weight ratios,
reduced fuel burn, and lower noise levels. Some models adopt a (8)

to increase efficiency, allowing a larger volume of air to bypass
the engine core. Alongside these developments, airlines and engine
manufacturers are investing in (9) , @ renewable alternative to
conventional jet fuel, to meet ambitious carbon reduction targets.

Safety enhancements remain a top priority. Modern aircraft are
equipped with (10) , which warn pilots of potential mid-air
collision threats and suggest avoidance manoeuvres. Additionally, (11)

technology allows aircraft to broadcast their position, altitude,
and velocity to air traffic controllers and nearby aircraft in real time. On

approach and landing, (12) warn crews of dangerous terrain or
obstacle proximity.
The rise of (13) is one of the most exciting developments in

urban air mobility, enabling rapid point-to-point travel in congested areas.
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These aircraft typically use (14) for quiet, efficient lift and
thrust. Similarly, (15) are increasingly deployed for cargo
delivery, aerial mapping, and infrastructure inspection.

Aircraft development processes have been transformed by

(16) , Which create virtual replicas of real aircraft to simulate
performance, test components, and optimise designs before physical
production. Paired with (17) , such tools reduce production time

and cost while improving quality control.

Air traffic management is undergoing its own evolution. (18)
procedures, supported by satellite navigation, enable more direct routing,
reduced fuel use, and improved scheduling. In addition, (19) are
being introduced to modernise airport operations, with remote towers and
digital control systems improving efficiency.

Looking to the future, hybrid propulsion concepts such as (20)

may bridge the gap between conventional engines and fully
electric aircraft, reducing emissions on short- and medium-haul routes
while maintaining operational flexibility.

5. Translate into English the following terms and terminological
combinations

aBialliifHa MPOMHCIIOBICTh, PEAKTUBHUU JBUTYH, TypOOBEHTHIISITOPHHUH
JIBUTYH, TBUHTOBEHTWJIATOPHUH JABUTYH, TiOpUIHO-ENICKTPUYHA CHIJIOBA
YCTaHOBKA, CHCTEMa YIPaBIiHHS MONBOTOM, cucteMa «fly-by-wiren,
KOMITO3UTHAa KOHCTpPYKIisl IUIaHEpa, IOJiMep, apMOBAaHUH BYTJIELEBUM
BOJIOKHOM, aepoAMHaMiyHa ONTHMi3alis, KpWIO 3 JaMiHaApHUM
OOTiKaHHsIM,  BHCOKHH  CTYyIiHb  JIBOKOHTYPHOCTi,  PEIyKTOPHHIA
BEHTHUJIATOP, CTAJIMK aBialliiHWN MaJbHUHN, CUCTEMa YHHUKHEHHS 3iTKHEHD,
aBTOMAaTHYHE  3aJie)KHE  CIIOCTEPE)KCHHS-TPAHCIALSA, — yJOCKOHAJeHa
cucTeMa TIONEepe/KeHHS 3ITKHEHHS 13 3eMIIel0, MichbKa TOBITpsiHA
MOOINIBHICTD, JITANBHUNA amapar 3 BEPTUKaJbHUM 3IIOTOM 1 MOCAIKOIO,
pO3IIONIiJICHa eNICKTPUYHA CUJIOBAa YCTAaHOBKA, OE3MijoTHA aBialliiiHa
cuctema, kabiHa 3i CKISTHUMH JHCIUICSIMH, 1HIMKATOp Ha JOOOBOMY CKII,
uudpoBuld JBIMHWK, agWTHBHE BUPOOHWIITBO, HAaBITaliss HAa OCHOBI
XapaKTepUCTUK, BilJalieHa AWCIeTYepchbka BeXa, MOBITPSHE CYTHO 3
HYJIbOBUMH BUKHJAMU, TAJTHMBHA €(DEKTUBHICTh, JAIBHICTD MOJIBOTY .
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6. Translate sentences into English paying attention to
the underlined terms

1. HoBwmii macaXWpCchKUil JIiTaK OCHAIIECHWN Ka0GIHOI 3i CKISHUMHU
AUCIUIeSIMH, [0 3a0e3reuye MminoTam jgoctym Jo Beiei iHdopmamii B
peanpHOMY Yaci.

2. TypOoBeHTHJIATOPHHI JBUTYH HOBOI'O T[OKOJNIHHSI  Mae
ITIBUIIICHNH KOe(IIieHT TAra-Bara Ta 3MEHIIIEHUH PIBEHD ITyMY.

3. BukopucraHHsS KOMIIO3UTHOI KOHCTPYKIIi NMJjIaHepa J03BOJIHIO
3HM3UTH Macy JiTaka Ha 15 %.

4. Jlns miABUWINEHHS TaMBHOI  €(EKTUBHOCTI  KOHCTPYKTOPH
3aCTOCYBAJIM KPWJIO 3 JIJAMiHAPHUM O0TIKaHHSAM.

5. VYV xa0iHi BCTaHOBJIEHO IHAMKATOP HA JIOOOBOMY CKJIi, SIKHIi
MIPOEKTYE JIaHi TOIBOTY Oe3MOCcePEHBO Mepe] OuuMa TiIoTa.

6. CucreMma  aBTOMATHYHOIO  3QJ1€KHOT0  CIIOCTEPe;KeHHSI-
TpaHcasnii mepenae 1aHi Mpo MICIE3HAXOJKEHHS JIiTaka Jpcrerdepam i
1HIIIAM TOBITPSHUM CYIHAM.

7. Tlim yac 3HWKCHHS YHOCKOHAJEHA CHCTEMA MONepPeaKeHHs
3iTKHEeHHs1 i3 3emJIel0 cUTHaNi3yBaja Mpo HeOesnedHe 30JMMXKEHHS 3
penbedom.

8. HoBwii mporotun riopuaHO-eJeKTPUYHOI CHJIOBOI YCTAHOBKH
NpU3HAYEHU JJIsl perioHaJbHUX aBiapeiciB.

9. Micbka BiIaAa IUIAHYE BIPOBAJUTH JITAJBHI amapatu 3
BEPTHKAJIBHUM 3JIbOTOM i MOCAKOI0 JIJIS IIBUIKUX TIEPEBE3CHD y IIEHTPI
MicrTa.

10. ImxeHepu BUKOPHCTAIHM TEXHOJIOTiI0 HU(PPOBHUX ABIHMKIB I
TECTYBaHHS HOBOI MOJIEJ JIiTaKa Mepe] oYaTkoM BUPOOHHUIITBA.

7. Translate the following text into Ukrainian using all necessary
lexical and grammatical transformations

The global aviation industry is undergoing a profound transformation,
shaped by technological innovation, environmental regulations, and the
growing demand for safer, cleaner, and more efficient air transport. Modern
aircraft are far more than simple machines for moving passengers and
cargo; they are complex systems that integrate cutting-edge aerodynamic
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design, advanced propulsion technology, and sophisticated avionics suites
to achieve optimal performance.

One of the most significant shifts in recent decades has been the move
towards glass cockpit configurations. By replacing traditional analogue
gauges with multifunction displays, pilots gain a centralised view of
navigation, engine performance, weather, and flight systems. This digital
integration is often complemented by a head-up display (HUD), which
projects essential flight information directly into the pilot’s forward field of
vision, reducing the need to look down at the instrument panel.

In parallel, airframe construction has evolved dramatically. The use of
composite airframe structures and carbon fibre-reinforced polymers has
become a standard practice to reduce overall weight without sacrificing
strength. These lightweight materials, when combined with laminar flow
wing designs, help minimise drag, enhance fuel efficiency, and extend the
operational range of aircraft. The result is a generation of airliners that
consume less fuel per passenger-kilometre while offering improved
environmental performance.

Propulsion systems have also seen remarkable advancements. Modern
turbofan engines equipped with geared fan architectures offer improved
thrust-to-weight ratios and quieter operations. Many designs incorporate a
high-bypass ratio configuration, enabling a greater volume of air to bypass
the engine core, which significantly reduces noise and fuel consumption.
Alongside these developments, manufacturers are investing in sustainable
aviation fuel (SAF), which can cut lifecycle greenhouse gas emissions by
up to 80% compared to conventional jet fuel.

Safety remains the top priority in aviation, and modern technology has
taken it to unprecedented levels. Aircraft are now equipped with traffic
collision avoidance systems (TCAS), which monitor nearby air traffic and
recommend avoidance manoeuvres. The introduction of automatic
dependent surveillance—broadcast (ADS-B) has revolutionised aircraft
tracking by broadcasting an aircraft’s position, velocity, and altitude to air
traffic controllers and other aircraft in real time. Additionally, enhanced
ground proximity warning systems (EGPWS) provide pilots with alerts
when terrain or obstacles pose a potential hazard during approach or
landing.

Urban air mobility is emerging as one of the most promising areas of
innovation. Electric vertical take-off and landing (eVTOL) aircraft are
being developed to provide rapid, point-to-point transport in congested
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cities. These aircraft typically rely on distributed electric propulsion
systems for efficient, quiet, and environmentally friendly operations. At the
same time, unmanned aerial systems (UAS) are becoming increasingly
common in applications ranging from cargo delivery to infrastructure
inspection and environmental monitoring.

Manufacturing processes have also been transformed by digitalisation.
The use of digital twin technology allows engineers to create precise virtual
models of aircraft, simulating structural performance, aerodynamics, and
system behaviour before physical prototypes are built. Combined with
additive manufacturing techniques, which produce parts layer by layer from
digital designs, this approach reduces production costs, shortens
development cycles, and improves quality control.

Air navigation and air traffic management are also evolving.
Performance-based navigation (PBN) enables more direct and efficient
routing by using advanced satellite navigation systems. This reduces fuel
consumption, shortens flight times, and allows aircraft to operate safely in
challenging terrain or congested airspace. Airports are adopting remote air
traffic control towers, where controllers use high-definition video feeds and
sensor data to manage traffic from off-site locations, increasing operational
flexibility and reducing infrastructure costs.

Looking to the future, the development of hybrid-electric propulsion
systems could bridge the gap between conventional jet engines and fully
electric aircraft, offering a practical solution for reducing emissions on
short- and medium-haul routes. Advances in battery technology, hydrogen
fuel cells, and lightweight structural materials will play a critical role in this
transition. Furthermore, vehicle-to-everything (V2X) communication could
allow aircraft to exchange data with other aircraft, air traffic control, and
ground infrastructure, creating a fully connected aviation ecosystem.

The next two decades promise to be a defining period for the aviation
industry. The convergence of electrification, automation, and digital
connectivity is likely to result in aircraft that are cleaner, quieter, and more
intelligent than anything seen before. With continued investment in
sustainable technologies and advanced manufacturing methods, aviation
can meet the dual challenge of expanding global mobility while reducing
its environmental footprint. In this future, passengers will not only travel
faster and more efficiently, but also with the knowledge that their journeys
contribute to a more sustainable world.
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8. Translate the following texts into English using all necessary
lexical and grammatical transformations

Over the last decade, the aviation sector has faced a dual challenge:
maintaining operational efficiency while adapting to increasingly stringent
environmental standards. This shift has been accelerated by international
agreements such as the ICAO’s Carbon Offsetting and Reduction Scheme
for International Aviation (CORSIA) and the European Union’s “Fit for
55” initiative. As a result, manufacturers have been forced to reconsider
almost every aspect of aircraft design, from aerodynamic configurations
to propulsion technologies, and from air traffic management
procedures to fuel supply chains.

One of the most striking developments has been the integration of
advanced composite materials into airframe construction. By replacing
traditional aluminium alloys with carbon fibre-reinforced polymers and
glass fibre composites, engineers have achieved significant reductions in
structural weight, which directly translate into lower fuel consumption,
reduced greenhouse gas emissions, and extended operational range. These
materials are not only lighter but also more resistant to fatigue and
corrosion, resulting in lower maintenance costs over the aircraft’s lifespan.
Furthermore, innovations in laminar flow wing designs help to minimise
drag, enabling more efficient cruising at optimal altitudes and reducing the
need for excessive thrust.

Propulsion systems have undergone equally significant modernisation.
Contemporary turbofan engines often employ geared fan architectures,
which allow the fan and turbine to operate at their most efficient speeds, as
well as a high-bypass ratio configuration, which moves a greater volume
of air around the engine core rather than through it. This results in
substantial noise reduction and improved fuel efficiency. At the same time,
the adoption of sustainable aviation fuel (SAF) — produced from
renewable sources such as waste oils, biomass, and even captured CO2 — is
gaining momentum. SAF can be used as a “drop-in” replacement for
conventional jet fuel, meaning it requires no modification to existing
engines or fuel infrastructure, making it an attractive option for near-term
decarbonisation.

Safety, however, remains the industry’s most uncompromising priority.
Modern airliners are fitted with an extensive array of automated safety
systems. Traffic collision avoidance systems (TCAS) provide real-time
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alerts and suggest evasive manoeuvres to prevent mid-air collisions, while
enhanced ground proximity warning systems (EGPWS) monitor terrain
data to prevent controlled flight into terrain (CFIT) accidents. Automatic
dependent surveillance—broadcast (ADS-B) has revolutionised aircraft
tracking by broadcasting an aircraft’s position, altitude, and velocity to air
traffic controllers and other aircraft in real time, dramatically improving
situational awareness and traffic flow management.

In addition to passenger aircraft, the rise of urban air mobility is
reshaping the aviation landscape. Electric vertical take-off and landing
(eVTOL) aircraft—often powered by distributed electric propulsion
systems—are being developed to operate in densely populated cities,
providing rapid, on-demand point-to-point transport. These aircraft promise
quieter operations, lower emissions, and reduced congestion compared to
conventional ground transportation. However, their integration into existing
airspace will require new regulatory frameworks, air traffic management
strategies, and urban infrastructure such as charging stations and designated
vertiports.

Technological innovation is also revolutionising aircraft manufacturing.
The use of digital twin technology allows engineers to create detailed
virtual replicas of aircraft systems, enabling them to simulate structural
loads, aerodynamic performance, and system behaviour long before
physical prototypes are built. Coupled with additive manufacturing,
which fabricates components layer by layer from digital designs, this
approach reduces production costs, minimises waste, and allows for rapid
prototyping of complex geometries that would be impossible to produce
using conventional machining methods.

Air navigation and air traffic management are adapting to accommodate
increasing air travel demand. Performance-based navigation (PBN)
enables aircraft to follow more precise and efficient flight paths using
satellite-based positioning systems rather than relying solely on ground-
based beacons. This not only shortens flight times and reduces fuel burn
but also allows for safe operations in challenging terrain or congested
corridors. Additionally, some airports are implementing remote air traffic
control towers, where controllers manage aircraft movements via high-
definition cameras and sensor feeds from locations hundreds of kilometres
away, improving cost efficiency and operational flexibility.

Looking to the future, hybrid-electric propulsion systems are
emerging as a transitional technology between conventional jet engines and
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fully electric aircraft. These systems use a combination of turbine
generators and electric motors to reduce fuel consumption and emissions,
particularly on short- and medium-haul routes. Advances in battery energy
density, hydrogen fuel cell technology, and lightweight structural
materials will further accelerate the shift towards sustainable aviation.
Another promising development is vehicle-to-everything (V2X)
communication, which could allow aircraft to exchange data not only with
air traffic control but also with other aircraft, airport systems, and even
ground-based infrastructure, creating a fully integrated and responsive
aviation ecosystem.

Despite the promising outlook, the path to sustainable aviation will not
be without challenges. The industry must balance technological ambition
with economic viability, ensuring that innovations are both scalable and
affordable. Moreover, the global nature of aviation means that progress will
require unprecedented cooperation between governments, regulatory
agencies, manufacturers, and operators. Yet, if these challenges can be met,
the result will be a cleaner, quieter, and more connected future for air
travel — one that meets the needs of passengers while protecting the planet
for generations to come.
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