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HEPEIMOBA

Hapuanbauii mociOHMK «AHMIIMChKA MOBa MPOdECIitHOTO CHpsIMyBaHHS.
Texniuni Ta mporpamHi 3acobu apromaruzauii. Yactuna I» po3pobmeHo ams
CTYIEHTIB TPETHOTO KypCy cremiaibHocTi 174 «ABTomMaru3allis, KOMIT I0TEpPHO-
1HTErpOBaH1 TEXHOJOTII Ta pOOOTOTEXHIKA» 1HKEHEPHO-XIMIYHOTO (DaKyabTETY 3
MeTor0 (hopMyBaHHS MPOGECIHOT AaHTTIOMOBHOI KOMIIETEHTHOCTI.

HaBuanbHe BHJaHHSA BIANOBIAa€E BUMOTaM CHJIa0yCy HaBYaJIbHOI
nucuuIuniHg «[IpakTuaHuil Kypc 1HO3€MHOI MOBU MPO(ECIMHOrO CIpsSMyBaHHS
1 MOJKE€ BUKOPUCTOBYBATHCS SIK JIJI1 pOOOTH HA 3aHATTAX 3 BUKJIAAa4eM, TaK 1 JIs
CaMOCTIHHO1T poOOTH CTYIEHTIB, IO J1a€ MOXKJIUBICTh CTyJACHTaM MPAIOBaTH HaJ
BJIACHUMU HAaBYAJIbHUMH MTOTPEOaMH.

HaBuanpHUil MOCIOHMK CKIAAA€ThCSl 3 CEMHU PO3MITIB, KOXKEH 3 SKHX
OXOIUTIOE PI3HI ACMEeKTH TEXHIYHUX Ta MPOrpaMHUX 3aco0iB aBTOMAaTHU3allii Ta
anrmiicekoi MoBu (“Automation and Process Control Systems”, “Sensors,
Robotics™). KoxkeH po3ail HaB4aJdbHOTO TMOCIOHMKA MICTUTh aBTEHTHYHI
aHIJIOMOBHI TEKCTH 3a (paxoM Ta po3poOieHi A0 HUX BIpPaBU (HEKOMYHIKaTHBHI,

YMOBHO-KOMYHIKAaTHBHI, KOMyHIKaTHBH1).

Po3po0neni KOMIUIEKCH BOpaB CHPUSIOTH PO3BUTKY BCIX BHUJIIB
MOBJICHHEBOI JiSJILHOCTI: TOBOPIHHS, YUTaHHS, ay/l1lOBaHHS Ta MUChbMa. Y KIHII
KOXXHOTO PO3JLTY CTyACHTaM IpPOMOHYIOThCS 3aBIaHHS Ha CaMOIIEpPEBIPKY —
KapTku 3 Jekcukoro (Quizzlet) 1 TecTh Ha MHOXUHHMI BUOIp, 11O CIpsi€
3aKpIIJICHHIO 3HAaHb Ta BIOCKOHAJIEHHIO 1HIIOMOBHHUX YMiHb.

Pedrnekcist Ta caMOILIHIOBaHHS € OJIHIEIO 3 KIIFOUOBUX OCOOJIMBOCTEH 1IHOTO
HABYaJLHOTO TOCIOHMKA, IO JO03BOJISIE CTYJEHTAM OILIHUTH CBIM Mporpec Ta
NEPCIEeKTUBH MOJANBIIOT0 PO3BUTKY. Takuil MiAXiJ JOmOMarae CTyJaeHTaMm

OI[IHUTHU CBOi CWJIbHI Ta CJa0KI CTOPOHH, 3pO3YyMITH $IKI HABHUUYKH MOTPEOYIOThH



BIOCKOHaJIEHHS. 3aBIaHHs Ha pe(IEKCiI0 MOTUBYE CTY/IEHTIB 10 CaMOOpTaHi3allii
Ta BIJIOBIIAJILHOCTI 3a BIaCHE HAaBYAHHSI.

Kpim Toro, HaBuasbHHMII TIOCIOHMK MICTUTh KOPHUCHI JOJATKH IS
CTYJEHTIB: CJIOBHHK J0 KO>KHOTO PO3/ILTY, METOJUYHI pEeKOMEHAIli1 10 HauCaHHs
JIOTIOB1/IEH Ta 1HIIMX MUCbMOBHUX 3aBAaHb. 3 METOIO KPAIIOTro 3aram’ STOByBaHHS
MaTepiaay Ta MiJBUILCHHS MOTHUBAIlli CTY/ICHTIB 10 BUBYEHHS aHIIIMCHKOI MOBH
npodeciiHOTO CHpsIMyBaHHS, HAaBUYAJbHUU TOCIOHMK MICTHTHh pPI3HOMAaHITHI
rpadiuHi MaTepiaiM, Taki SK CJIOBECHI XMapWHKH, UTFOCTpallii, B0 Ta 1HIII
Bi3yalslbHI 3aco0u. BuKOpuCTaHHS BI3yaJIbHUX €JIEMEHTIB JI0TIOMarae 3po3yMiTH
CKJIa/IH1 TTOHSTTS Ta Kpallle 3aCBOITH Marepiai, pOOUTh OCBITHIN MPOIIEC 1IKAaBUM
Ta 3pO3YMUINUM JIJIs CTYJEHTIB.

Po3pobnenunii MeToguuHuil Marepiajl B HaBYaJIbHOMY MOCIOHHKY CIIpHUsi€
dbopmyBaHHIO TPOQPECIHO OPIEHTOBAHUX AHIIOMOBHHMX KOMIIETEHTHOCTEH B
YUTAHH1, TOBOPIHHI (A1aJ0TrYHOMY 1 MOHOJIOTIYHOMY MOBJIEHHI), ay/liIFOBaHHI Ta

MUCHMI Y CTYZICHTIB TPETHOTO KypCy 1HRKEHEPHO-XIMIYHOTO (DaKyIbTETYy.
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https://www.researchgate.net/profile/Isabel-Demongodin/publication/3421718/figure/fig1/AS:394703557152775@1471116069563/Structure-of-a-typical-industrial-automation-system_W640.jpg

Advanced sensors and controls
allow us to monitor every aspect of
the production process. We can
quickly detect and address any
issues, minimizing downtime and
keeping the production line running
smoothly.

For renewable energy sources like

wind and solar, control automation
systems are critical for maximizing
energy output and efficiency. They
allow us to adjust settings based on
real-time environmental conditions.




Automation helps us ensure that
clean, safe water is delivered to
consumers while also protecting the
environment through efficient
wastewater treatment.

Medical devices with automated
controls allow us to deliver precise,
reliable care to patients. For
example, infusion pumps can
administer medication at the exact
dosage and rate needed, ensuring
patient safety.

Home automation systems provide
convenience and energy savings.
They allow homeowners to control
lighting, temperature, and security
remotely, creating a comfortable
and secure living environment.

In logistics and shipping, automated
systems streamline operations,
optimize routes, and track shipments
in real time. This enhances
efficiency and customer satisfaction.




G | Precision agriculture relies on
control automation systems to
optimize crop yield and resource
use. Sensors in the soil and air
provide data that control systems
use to adjust irrigation, fertilization,
and other factors.

READING

4. Read the text below. Match choices (A-H) to (1-5). There are three

choices you do not need to use. Fill in the table with your answers.







4

tion of data, analysis of that data, and the execution of actions based on the
analysis. Here’s a breakdown of how automation control works:

1

2

3
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Column A
assembly
automated
reliable
human
flow
industrial
machine
manual
quality
residential
to make
to reduce
wide
manufacturing

crucial
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Column B
error
line
learning
buildings
role
manner
intervention
decisions
performance
range
rate
settings
processes
costs

control







8. Explain the meanings of the phrases in column A. Then complete the

sentences in column B with your ideas.

CIror

Column A Column B
1. |distributed control | By managing complex processes, distributed control
systems systems in factories foster ...
2. |to increase | Companies aim to increase productivity by
productivity implementing new technologies, such as ...
3. | industrial automation | Industrial automation control plays a crucial role in
control modern factories because it allows ...
4. | integration of sensors | The integration of sensors in manufacturing
processes helps to monitor ...
S. |level of | As the level of sophistication in technology
sophistication increases, companies are able to ...
manual labor Reducing manual labor in production can lead to ...
7. | predefined rules Systems that follow predefined rules can help
ensure that ...
8. | production line On a production line, automation can be used to
improve ...
9. | to pave the way These innovations are paving the way for a future
where ...
10. | wide range of | A wide range of industries benefit from automation
industries because it increases ...
11. | to ensure consistency | 7o ensure consistency in our manufacturing
process, we need to ...
12. | set points Set points are crucial in automation systems
because they allow for ...
13. | to eliminate human | 7o eliminate human error during data entry,

companies often ...




14.

advancement

technology

of

The advancement of technology has made it

possible to ...

15.

target system

The target system must be thoroughly tested before

weg€ can ...

trigger
manufacturing adjust

deviations features

crucial

applications
automation

=1

. rely on

. industrial

. security

. plays a
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. to monitor and

. reliability in a wide

. can be found in various

sophisticated

the operations;

of industries;

logic controllers (PLCs);

.
b

control;

. utilized to manage

Processes;

in commercial and residential buildings;

. automation control is becoming increasingly

role in modern industries;

10. various technologies and components;

11. process involves the of data;

12. sensors can

13. to detect any

14. the system might

parameters;
)

cooling mechanisms;

15. actions to regulate or the target system.




~

m
1
Column A Column B
1. monitor A accuracy
2. various B consolidation
3. manner C  use
4. eliminate D control
S. precision E  complicated
6. efficiency F  failure
7. integration G pre-established
8. features H  way
9. utilize I productivity
10.  complex J  characteristic
I1.  incorporate K  verge
12.  breakdown L different
13.  predefined M guarantee
14.  threshold N remove
15.  ensure O  include




manual intervention pattern distributed control systems(DCS) automation control
manual labour  actuator  ongroller accuracy reliability sensor adjustment

assembly line  humanerror deviation  programmable logic concrollers (PLCs)

1. An instrument that reacts to certain physical conditions or impressions

such as heat or light, and which is used to provide information.

P O - RN |
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https://www.collinsdictionary.com/dictionary/english/react
https://www.collinsdictionary.com/dictionary/english/physical
https://www.collinsdictionary.com/dictionary/english/impression

accuracy

systems
temperature =Lt Io\ép

conditioner thermostat
operator  qction

signal time MPUt  control
maintenance  CCMpressor

Types of Control Systems

Control systems are classified into two types like open 1) _ and
closed loop. The main difference between open-loop and closed-loop control
2)  1is, that the required output within the open-loop doesn’t depend on the
controlled act whereas, in closed-loop, the required 3)___ mainly depends on
the controlled act.

I

n



The main advantages of the closed-loop 11)  system are accurate,
expensive, reliable, and requires high maintenance. The best example of a closed-
loop control systemis ACorair 12) . The ACcontrolsthe 13) by
evaluating it with the nearby temperature. The evaluation of temperature can be
done through the 14) . Once the air conditioner gives the error signal is
the main difference between the room and the surrounding temperature. So the
thermostat will control the 15) . These systems are accurate, expensive,
reliable, and require high maintenance.

Adopted from https://www.elprocus.com/difference-between-open-loop-closed-loop-

control-system/

T
h

What sets IloT apart is its unique convergence of information
technology (IT) and operational 6) (OT). OT involves networking
operational processes and industrial 7) systems. This comprehensive

approach ensures that IIoT plays a pivotal role in reshaping industrial
8) and facilitating data-driven decision-making.
m

a



Connected 9) _ and actuators enable companies to pick up on
inefficiencies and problems sooner, saving time and money while also
supporting business intelligence 10) . Sensors acquire data from the
surrounding environment and the objects they monitor and then transform the
information into 11) and numbers that the Internet of Things platform
can analyze and turn into actionable insights. The 12) controls the

processes that occur in the observed environment. [IoT uses the power of smart

13) and real-time analytics to take advantage of the data that dumb
machines have produced in 14) settings for years. The driving philosophy
behind 15) is that smart machines are better than humans at capturing and

analyzing data in real-time.

1.  a)continuation b) extension c) development
2.  a) communication b) action c) reaction

3.  a)numerals b) data c) numbers

4.  a)reaction b) productivity c) efficiency

5.  a) maintenance b) production c) control

6. a)technique b) technology c) process

7.  a) manual b) automatic c) control

8.  a) manufacture b) processes c) production
9. a)sensors b) indicators c) controllers
10. aq) effectiveness b) efficiency c) efforts
11. a)indicators b) controllers c) sensors
12. a) controller b) actuator c) motor
13. a) mechanisms b) devices c) machines
14. a)industrial b) network c) productional
15. a)IT b) lloT c) computers



Grammar Box

Present Tenses

is used to talk about regular
events, permanent states, and
timetables.

1s used with stative verbs,
which  express mental states,
preferences, possessions etc.

is used to talk about
temporary situations, actions being
performed at the moment of speaking,
changing or developing situations, and
irritation (with words always, never).

The phrase “to be going to” or
is used to talk about fixed
plans for the near future.

1s used to talk about actions
that have started and are not finished
yet.

is used to talk about
completed recent actions that impacted
the present, actions in the past when
time i1s not stated, or to express the
number of times the situation has
happened.
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is used to talk about the | Optima Automation Systems has been
duration of recent situations or | manufacturing a wide range of
irritation about the recent event. Industrial Automation Systems and
Robotic Equipment for the past 10
years.

16. Match the rule of using Present Simple, Present Continuous,
Present Perfect, and Present Perfect Continuous with the examples of their

use in the sentences.

1.| regular event A. | A manufacturing facility's automation
requires the planning and building of a
control system, which calls for
sensors, instruments, computers, and
data processing.

2.| permanent state B. | These automated control systems are
always driving me crazy with their
constant glitches and errors!

3. | timetable C. | More and more problems are occurring
as a result of the swift increase in
production with the rapidly developing
technology.

4. | stative verb D. | Automation systems often incorporate
control systems that process data from
sensors and make decisions or
adjustments based on predefined
parameters or algorithms.

5. | temporary situation E. | Our business is working now to create
intelligent technologies that will link
your security, detection, lighting, and

HVAC systems.
6. | irritation F. | Automated control systems aim to
streamline workflows, Increase

efficiency, reduce manual effort, and
improve accuracy in performing
repetitive or complex tasks.

7.| changing or G. | Our engineers update the timetable for

developing situation maintenance tasks on the automated
control system every day at 6 a.m.

8.| future fixed plans H. | We have started studying the behavior

of the open loop system which is
determined solely by a predetermined




set of instructions (inputs), without
any feedback from the system.

9. | action performed at This year we are implementing A
the moment of SCADA system at our manufacturing
speaking facilities aimed to provide a user at a

remote location with the same access
to the particular process as an operator
literally “standing in front of the
equipment.”

10 action has started but The Control Engineering Program is
is not finished providing training in the design and

implementation of computer-based
industrial information systems
tomorrow at 7 p.m. in office 305.

11 recent action Since morning engineers have been
adjusting the drive command in real
time using live feedback from the
closed-loop control system.

12 action in the past with Why have you been troubleshooting

unstated time the automation control systems all day
and can’t obtain the desired response?

13 expressing the number The field of engineering known as
of times the situation "Control and Automation
has happened Engineering" has emerged as a result

of the application of the knowledge
gained from research in industry and
other production systems.

14 irritation about the It was claimed that our engineers have
recent event demonstrated the highest levels of

expertise in automation, electrical
equipment, and processes during the
competition.

15 focusing on the The “Oil, Gas & Chemistry Service,

duration of the recent
situation

Ltd.” company  has already
demonstrated new  designs  of
automated process control systems a
few times at international exhibitions
and has always been successful.

17. Read the abstract and open the brackets, using Present Simple,

Present Continuous, Present Perfect, and Present Perfect Continuous.




Industrial automation in the era of intelligence 1)
(TRANSFORM) centralized control into decentralized enhanced control under
the original automation technology and architecture. Market requirements and
technology capabilities both 2) (UNDERGO) significant changes in
recent years, and continue to do so. With the large-scale, continuous, and highly
parameterized industrial devices, the requirements for industrial automation
systems constantly 3) (INCREASE).

In the business environment, globalization 4) (LEAD) to
increased worldwide competition. It is not only Western companies that
5) (USE) offshore production to lower their cost; more and more
companies from upcoming regions such as China and India that 6) (GO)
global and increasing competition.

In this environment, automation technology 7) (BENEFIT) from
the rapid developments in the information technology (IT) industry. Whereas
some 15 years ago automation technology was mostly proprietary, today it
8) (BUILD) on technology that is being applied in other fields.
Boundaries that have clearly been defined due to the incompatibility of
technologies are now fully transparent and 9) (ALLOW) the integration
of various requirements throughout the value chain. Control systems 10)
(SURPASS) previous limits, offering unmatched precision and intelligent
features. Emerging technologies (Artificial intelligence (Al); Industrial Internet
of Things (IoT); Machine learning (ML) for optimization) 11) (HAVE)
transformative potential for controls engineering. These new technological
developments 12) (PROMOTE) the development of industrial
automation technology to the direction of intellectualization.

More and more control and automation companies 13)
(MANUFACTURE) simplified control and data acquisition systems that are

used for remote monitoring and management of manufacturing operations.



To achieve the desired return, companies already 14) (EXPLOIT)
all possibilities to further improve their production or services. This 15)
(AFFECT) all automation levels from field to enterprise optimization, all
lifecycle stages from plant erection to dismantling, and all value chain steps from

procurement to service.
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A. Where the previous level utilizes PLCs, this level utilizes SCADA.
B. The third level of the automation pyramid is known as the supervisory

YeW@lat is the automation pyramid?” and put the sentences in the correct ovder.



https://www.youtube.com/watch?v=IAhxYsMi4e8

C. ERP (Enterprise Resource Planning) is usually a suite of different
computer applications that can see everything going on inside a company.

D. These are the devices, actuators, and sensors that you see in the field or
on the production floor.

E. Beginning on the bottom of the pyramid is what we will refer to as the
field level.

F. The control level uses these devices to control and run the devices in the
field level that do the physical work.

G. SCADA is essentially the combination of the previous levels used to
access data and control systems from a single location.

H. A common example that you probably use every day is your cruise
control.

I. Many systems and manufacturing plants have to be heated.

J. MES (Manufacturing Execution System) monitors the entire
manufacturing process in a plant or factory from the raw materials to the finished
product.

K. They can adjust raw material orders or shipment plans based on real data
received from the systems we talked about earlier.

L. This level uses the company's integrated management system which is

known as the ERP or Enterprise Resource Planning.

2
0 1. If you think of it this way, the field level is the production floor that does
the work and monitoring.

2. When a set point is entered, the PID will when the PLC needs

to turn the heater on and off to maintain a constant temperature.



3. This is where the and PIDs come into play.

4. Plus it usually adds a graphical user interface or an HMI to control
functions

5. Proximity switches used to detect that or certain materials, and
photoelectric switches that detect similar things will all play a part in the field
level.

6. The important thing to remember about SCADA is that it can monitor
and control systems from a single location.

7. You set your cruise control to whatever speed you want then a set of

and the computer in the car will tell it when to accelerate or decelerate
according to the set speed.

8. They take in information from all of the sensors, , and other
input devices to make decisions on what outputs to turn on to complete the
programmed task.

9. A PID is usually into the PLC and stands for Proportional
Integral Derivative.

10. Water plants will often employ this technology to control
water pumps in their systems.

11. This allows the business to be able to all levels of the business
from manufacturing to sales to purchasing to finance and payroll plus many
others.

12. The integration of the ERP promotes and transparency within

a company by keeping everyone on the same page.

SPEAKING




..., firstly ..., in addition ...,

..., for example ..., to conclude ..., last but not least ...

Control and System Theory Mtiﬂ‘cia/ I fe///'gehce

Internet of Things [ntelligent systems

Robstice Computer-basedreal  1Motion Control
time control systems Systems

Modelling, Simulation and System Identification

2
: atate-of-the- . . gmgrging
cutting-edge  breakthough technology ~ PiONeering rorde
nexfg-g[ir;;rr?’rlor\ adaptive predictive monitoring analytice
;22?::2; algorithme  cloud-baged  virtualization  data-driven
2



In my opinion ... ...

From my point of view ... ...
From my viewpoint ... ...
From my perspective ... ...
It appears to me that ... ...

I realize that ... ...

N N N N N NN

[ understand that ... ...

debate: Automation vs. Manual control. Group A’s role is to advocate for

automation control systems. Group B’s role is to advocate for manual control.



Useful phrases for debating:

To start with, 1'd like to point out ... ...
Speaking of ... ...

My first / second / ... / next argument is ... ...
An argument for /in favour of / against if ... ...
There are many examples for ... ...

I'm afraid I can’t quite agree with ... ...

DN N N N N RN

To sum up, here are the main points ... ...

1. Opening statements .~ 3. Closing statements

». Actual debate 4. Q&A; conclusion
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WRITING

G 25. You were invited to participate in an international convention on
hutomation control systems. Write a report (160-180 words) exploring the

flistorical background, evolution, and current position of automation control

Yystems.

p

A
v The aim / purpose of this report is to outline / present / discuss ... ...
v The term ... is used to describe ... ...

v This (technology) finds application in / can be incorporated ... ...



Now let’s focus on ... ...
1t is apparent / obvious / clear / evident that ... ...

Looking ahead ... ...

D N NI NN

In conclusion / summary ... ...

i breakthough  pioneering  emerging EEHOL
revolution Things
—— digi’ra.l | arﬁ.ﬁcial obotic autonomous
computing intelligence qystemg
ggf::gg efficiency ~ productivity ~ safety innovation
2
v’ Theaim/purposeis ... ...
v’ Then/next ... ...
v’ According to ... ...
v Overdll ... ..
v Inbrief ... ..
v’ Tooutline ... ...
v In summary / conclusion ... ...



1. Introduction
|

overview of the case study; explanation of why this case was chosen

2. Main p

—

) ) include outcomes; contributing factors to
include background; challenges; solution ’ 5

SUCCESS

3. Conclusion

|

summary of the findings and lessons from the case study analysis

REFLECTION and SELF-ASSESSMENT

27. Explore the target vocabulary related to the topic “Automation

Control Systems” using flashcards and then assess comprehension through a
Quizlet quiz.

28. Self-assessment test.

1. What system is commonly used for the automation of complex and distributed
industrial processes?

A. Distributed Control Systems (DCS)

B. Human Error Systems (HES)

C. HVAC systems

D. Manual Control Systems (MCS)


https://quizlet.com/896676747/automation-control-systems-flash-cards/?i=1qg7aq&x=1jqt
https://quizlet.com/896676747/test?answerTermSides=4&promptTermSides=6&questionCount=20&questionTypes=4&showImages=true
https://quizlet.com/896676747/test?answerTermSides=4&promptTermSides=6&questionCount=20&questionTypes=4&showImages=true

2. Which term refers to a computational model that allows computers to
understand patterns and forecast?
A. Manual labor
B. Automated manner
C. Machine learning algorithm
D. Human intervention
3. What is used to selectively sample and measure many physical properties?
A. Actuator
B. Pressure
C. Feedback
D. Integration of sensors
4. Which system ensures monitoring and control in processes, so that only a few
people are needed to carry them out?
A. Quality Control
B. Human Error Control
C. Automation Control
D. Manual Control
5. What technology refers to a tiny computer that can receive data through its
inputs and send operating instructions through its outputs?
A. HVAC systems
B. Programmable Logic Controllers (PLCs)
C. distributed control systems
D. assembly line
6. Which term refers to how well a machine, piece of equipment, or system
works?
A. usefulness
B. complexity
C. advancement

D. reliability



7. Which noun explains a track of machines and workers in a factory that a
product moves along while it is being built or produced?
A. assembly line
B. desired range
C. human error
D. flow rate
8. Which word best defines the expression ‘complete and true in every detail’?
A. accurate
B. core
C. intervention
D. thresholds
9. Which word defines a point at which something starts?
A. intervention
B. threshold
C. quality control
D. workflow
10. What is the best definition of the idiomatic expression ‘pave the way’?
A. make things possible
B. reduce costs
C. rely on

D. utilize



29. Choose the option that best represents your skills, comprehension

and involvement after finishing this unit to help you evaluate your learning

experiences, highlight areas for improvement, and set goals for further

improvement in your language skills.

a challenge for me to express my thoughts
in a written way.

Areas Statements Choose the
option

Participation I actively participated in class discussions |Yes / No / Partially
and activities.

Comprehension | All the materials, ideas, and concepts were |Yes / No / Partially
easy to understand.

Reading The text was easy to read and comprehend. \Yes / No / Partially
Now I can read texts on relevant topics.

Listening The listening task did not cause any |Yes/No / Partially
difficulties. Everything was clear.
I used terms and concepts to discuss |Yes/ No / Partially

Use of English | qutomation control systems. I expanded my
vocabulary, incorporating new terms, and
used them actively during the lessons.

Speaking 1 did not have any challenges or hesitations |Yes / No / Partially
in expressing myself. The topic is easy and
now I can discuss relevant ones.

Collaboration In speaking activities or discussions, I|Yes/No / Partially
effectively and actively cooperated with my
peers.

Writing My writing skills have improved, it was not |Yes / No / Partially




Learning
experience

I think understanding the concepts and |Yes/ No / Partially
topics introduced in the lesson improved
my learning experience and contributed to
my understanding of automation control
systems.

You didn’t

choose “Yes” for each statement? Don’t worry! Turn

Areas for
improvement

Action plan

Participation

Try to invest in class discussions by asking questions and
sharing your thoughts. If you don’t feel confident enough to
discuss the suggested topic, you can always ask your teacher
about ways of improving your work during the lesson.

Comprehension

If it was difficult to understand the material in the unit, try to
analyse what exactly was complicated, maybe you just need to
translate some words or expressions. You can look it up in the
vocabulary appendix, or try one of the following strategies. use
flashcards with translation or definition, writing down new
vocabulary, learning through media, learning from the context.
Use can visit,_https://vouglish.com/ an excellent resource that
provides you fast, unbiased answers about how English is
spoken by real people and in context.

Reading

Split the next into smaller parts and try to understand each one.
Make a list of unknown words and expressions.

Listening

Focus on improving your listening comprehension by watching
English-language media.

Use of English

Practice using new vocabulary in everyday conversation or
writing. Look up the unknown words or phrases in the
vocabulary appendix.



https://youglish.com/

Speaking

Don’t be afraid to make mistakes while speaking. Feel free to

express your opinion, even if you think it doesn’t correlate with
the opinions of others.

Collaboration | Aim to participate more actively in group work while working
with the next unit. Form a study group with classmates to review
concepts and support each other.

Writing Write a plan for your writing piece. Make a list of words and
phrases that you can use in your composition. Write a few ideas
and try to elaborate on them.

Learning Develop strategies to enhance your learning experience.

experience

Regularly revisit your learning goals and adapt your strategies
as needed. Don't hesitate to ask for help from your teacher or
classmates if you encounter difficulties.
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READING

A
UnderBanding sensors: translating physical quantities into electrical signals.
EssentC Key components of sensor technology.
D
ActuaErs: driving precision motion in robotic systems.
UnderF The range of industries where sensors are commonly utilised.
G Actuators: efficiency, control mechanisms, and potential limitations.

H Feedback control systems in motion control.

The Control systems are an integral part of the various engineering and
automation processes. They are responsible for regulating the behavior of the
dynamic systems to achieve desired outcomes.

1

Actuators, sensors, and controllers are vital components of embedded and
electronic systems. Actuators form a link with the output ports while sensors
connect to the input ports of a given system. These components are used to
facilitate efficient output in many real-life applications such as process control
systems in nuclear reactors, home automation and security systems, and aircraft

flight control systems. Both actuators and sensors play a significant role in



condition-based maintenance. Plus, they serve as a mediator between the
electronic system where they are embedded and the physical environment.

The controllers are the major controlling element in a process in a control
system. So, in a control system, the controller would compare the controlled
value to the required value, and if there is an error or deviation from the required
value, the controller would correct it.

2

An actuator is a device that takes an electrical signal (control input) and

blends it with an energy source to create movement. Typically, actuators receive
control input in the form of electric current or voltage, but they can also
accommodate hydraulic fluid and hydraulic or pneumatic pressure. The device
then uses the control signal to generate a change in the physical system by
generating motion, heat, or force. Popular examples of actuators include
hydraulic cylinders, comb drives, and electric motors. A stepper motor where an
electrical pulse drives a motor is also a common example of an actuator.

Of course, electric actuators receive their power from an electronics
circuit. Some examples of this actuator type are servo motors, stepper motors,
and AC motors. Then, there are hybrid actuators that have electric controls
integrated in addition to the current elements. You can find these actuators in
advanced applications, like robots and IoT devices.

3

A sensor is an electronic instrument that translates real-world parameters
into electrical signals. It can take the shape of a basic switch or be a more
complicated sensor, depending on the application. Sensors are integrated in a
way that they can interact with the surrounding environment to sense the input
energy. The primary function of a sensor is to measure a specific physical
quantity, such as temperature, pressure, or acceleration, and convert it into a
usable output signal, typically an electrical voltage or current.

A typical sensor consists of three main parts: the sensing element, the

transduction element, and the signal processing unit.



4

Sensing Element: The sensing element is the part of the sensor that
interacts directly with the environment. In a mobile phone's touch sensor, for
instance, the sensing element might be a capacitive or resistive surface that
detects changes in electrical properties when touched.

Transduction Element: The transduction element converts the sensed
physical quantity into an electrical output. For instance, in a thermostat's
thermistor or RTD, the transduction element changes its resistance in response
to temperature variations, producing an analog signal that reflects these changes.

Signal Processing Unit: This unit interprets the electrical signal from the
transduction element, making it usable for the system it's integrated into. In
robotics, this could involve converting the analog signal from a force sensor into

a digital signal that a microcontroller can interpret to control an actuator.

5

The controller normally has a pre-set speed, which in control terms, is
known as the set point or set value (SV). The operator selects this as the required
speed. The motion sensor sends a signal to a comparator block within the
controller. This signal is then compared to that value chosen by the operator and
the difference, or error, is then used to either slow or speed up the motor until
the two signals are the same, which is how feedback control works.

The controller sends signals to the drive based on the desired motion
profile. The drive modulates the power supplied to the motor, according to the
control signals. The motor converts electrical power into mechanical motion,
moving the load.

Feedback sensors continuously monitor the actual motion and provide
feedback to the controller, which uses the feedback information to adjust the
control signals, ensuring that the system maintains the desired motion

characteristics.



1. Actuators, sensors, and controllers are essential components of
embedded and electronic systems, facilitating effective output in various
practical uses.

2. Actuators receive control input and generate movement by combining
electrical signals with an energy source.

3. Actuators primarily serve as mediators between electronic systems and
the physical environment.

4. A sensor interprets real-world data into electrical signals and interacts
with the surrounding environment to sense input energy.

5. Sensors lack the ability to engage with the surrounding environment in
order to detect input energy.

6. Popular examples of actuators exclude stepper motor, hydraulic
cylinders, comb drives, and electric motors.

7. An average sensor comprises a sensing component, a transduction
component, and a signal processing module.

8. The drive does not affect the power supplied to the motor, despite
receiving control signals, and the motor does not convert electrical power into
mechanical motion to move the load.

9. The controller parallels the controlled values to the required values and
corrects errors in control systems, ensuring desired outcomes.

10. The controller occasionally has a pre-set speed, which in control
terms, is known as the set point or set value (SV).

11. Feedback sensors consistently observe real-time motion and relay this
information to controllers for necessary adjustments, ensuring the retention of
desired motion traits.

12. Actuators receive their power from mechanical sources rather than

electronic circuits.
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comb
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hydraulic
input
nuclear
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Column B
cylinder
clement
drive
signal
variations
environment
pressure
pulse
surface
circuit
reactor
value
applications
ports

motor




8. Explain the meanings of the phrases in column A. Then complete the

sentences in column B with your ideas.

Column A Column B

1. | alternating current | Alternating current is widely used in electrical

systems because it ...

2. | flight control | The flight control system in modern aircraft ensures

system that ...




electrical voltage

Electrical voltage is essential in circuits as it ...

4. | hydraulic fluid Hydraulic fluid plays a crucial role in machinery
through ...
5. | hydraulic pressure | Maintaining proper hydraulic pressure is vital for the
safe operation of ...
6. | process control | Process control systems are designed to optimize
systems manufacturing by ...
7. | servo motor A servo motor is used in robotics to ...
8. |signal processing | The signal processing unit converts raw data into ...
unit
9. | thermostat’s The thermostat’s thermistor regulates temperature as
thermistor it responds to ...
10. | electronics circuit | An electronics circuit is necessary for ensuring that ...
11. | to generate motion | To generate motion in a mechanical system, engineers
often rely on ...
12.|to modulate the | To modulate the power output, the system must ...
power output
13. | transduction A transduction element is critical in devices aimed
element at ...
14. | condition-based Condition-based maintenance helps reduce downtime
maintenance by ...
15. | comb drive The comb drive technology is utilized in

microelectromechanical systems to ...
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Column A Column B
1. specific A element
2. outcome B link
3. component C  produce
4. embedded D modern
S. connect E  particular
6. significant F mix
7. blend G movement
8. generate H  use
9. motion I result
10.  advanced J  spot
11.  application K  change
12.  detect L  inbuilt
13.  wvariation M important
14.  select N adapt
15.  interpret O  choose




dynamic system value pneumatic pressure  maintenance  voltage
stepper motor  nuclear reactor current force embedded system

transduction  acceleraton ~ parameter  hydraulic liquid Servo motor

x’ or ‘y’ in a mathematical expression.


https://www.collinsdictionary.com/dictionary/english/x
https://www.collinsdictionary.com/dictionary/english/y
https://www.collinsdictionary.com/dictionary/english/mathematical

transmitters -
communication
function physical

voltage e
e SeNSOor pressure
iquid gigital 1eOTpressUie
temperature acceleration
accelerometer  signal measure
data

Classification of Sensors

Sensors are classified on the basis of the output 1) _ | physical
parameters measured by them, and various other points. Sensors on the basis of
the output signal are classified into analogand 2)  output sensors.

The output given by the sensors in the case of analog output sensors is an
analog 3) _ that can be measured and used for determining the required
physical parameter. This is done by making use of the sensor’s transfer
4) . It may be resistive, capacitive, or anything which is analog.

The digital data that can be read via parallel or serial 5) __ buses is the
output of digital output sensors. The format for the 6) | in this case, is
demonstrated in the sensor’s datasheet. An 7) _ sensor is an example of a
digital 8) _ that is used for sending the output data by using the 12C two-

wire bus.



The sensors are further classified on the basis of 9) parameters.
Sensors for process monitoring 10) specific physical criteria and are
therefore mainly: 11) sensors; pressure sensors; force sensors; electrical
sensors; distance sensors; optical sensors; and velocity and 12) SENsors.

Pressure sensors are being used for measuring 13) and can be a
differential, gauge, or absolute. The most common types of pressure sensors that
are used comprise transducers which are also known as pressure switches or
pressure 14)

Temperature sensors are put to use when it comes to monitoring and
measuring the temperature of 15) , solid, and gas. It is the most commonly
used sensor in homes and it is used in various shapes and sizes for serving

different purposes.

Adopted from: https://www.tescaglobal.com/blog/what-is-a-sensor-and-types-of-sensors/

Sensors in Robotics

Robots equipped with sensors offer a number of 1) _ compared to
more traditional machines, as they are capable of obtaining 2)  from the
environment and responding accordingly. For example, manufacturers may use
3) ___ sensors to detect changes in the environment and adjust the speed,
direction, and force of 4) _ accordingly. And by incorporating temperature
and light sensors in robots, they are able to avoid any 5) ___ environments.

In addition to the data they receive from their environment, 6)  also
need to be able to accurately detect and interact with objects of various materials
and shapes. This is accomplished via 7) _____, tactile, and vision sensors. By
combining the data obtained from these sensors, the robot can determine the best

way to 8) with the environment.


https://www.tescaglobal.com/blog/what-is-a-sensor-and-types-of-sensors/

For the human-robot interface, the 9) needs to detect the human’s

position, movements, and speech. In order to accurately 10) this, robots
are programmed with a variety of 11) such as microphones, infrared and
ultrasonic detectors, and sonar transducers. Through these sensors, the robot is
ableto 12) _ vocal commands, detect faces and gestures, and accurately
navigate its way in unfamiliar environments.

Sensors not only enable robots to perceive the 13) around them, but
also help robots to communicate with humans and other robots. This is
particularly important for service and 14) robots, which require interfaces
like speech and gestures to interact meaningfully with 15) . By using
sensors and programming algorithms, these robots can understand and respond to

natural language, facial expressions, and body gestures.

Adopted from: https://www.zivarobotics.com/sensors-actuators-robotics-work

1.  a)advantages b) disadvantages c) characteristics
2.  a)information b) numbers c) data

3.  a)pressure b) stress c) strain

4.  a) movement b) operation c) action

5.  a)dangerous b) polluted c) unknown
6. a) machines b) robots c) devices

7.  a)motion b) action c) direction
8. a)do b) act c) interact

9. a)sensor b) robot c) mechanism
10. a)do b) make c) act
11. a)controllers b) sensors c) actuators
12. a)make b) get c) receive
13. a)nature b) world ¢) humans
14. a)social b) industrial c) special
15. a)computers b) people c) robots


https://www.zivarobotics.com/sensors-actuators-robotics-work

Grammar Box

Present Tenses

Yesterday a group of engineers
proposed a new design approach for
sensor and actuator placement in
process operation support systems.

2

i1s used with stative verbs,

which express past mental states,
preferences, possessions etc. Also, the

=y

3

4

past finished event at A.

the stated time

A sensor was detecting changes in
its environment when suddenly it
malfunctioned, causing disruptions
to the entire system.
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past habit

Basic switches and relays served as
the first primitive forms of
automation.

3. | actions happened Plant engineers had performed
immediately one after regular maintenance and calibration
another in the past before they detected sensor failure.

4. | past state While sensors were observing and

detecting changes in conditions,
actuators were responding to signals
by executing actions.

S. | past continuous action In September 2020 we designed soft
interrupted by another sensors and actuators for use in
one assistive applications for people with

disabilities.

6. | description of the past In the early stages, engineers used to
atmosphere rely on compressed air to control

mechanical movements, making
them ideal for industrial
applications.

7. | past continuous action Sensors and actuators had become
at a stated time closer to the heart of industrial

automation with the widespread
adoption of PLCs before 2001.

8. | past action finished Engineers chose the best sensors and
before another past actuators for the PLC system in plant
action engineering and then explained their

main peculiarities.

9. | past action finished by Sensors had been providing
a stated time in the past operators with three important data

for control for several hours before
the process continued.
10. | past continuous action Last Tuesday from 4 p.m. to 7 p.m. [

finished before another

past action

was attending online software
engineering courses to advance my
computer programming and software
development skills and career.

zZ » O —




Faraday’s diligence and curiosity and accepted the application. In 1813, he

LISTENING




“What is a Pneun becide whether the

What is a Pneumatic Actuator?



https://www.youtube.com/watch?v=vF61cZerj2M

1. Actuators make life easier for us every day and they are of the
industry.

2. The typical actuators in the industry include electric, , and
pneumatic.

3. A pneumatic actuator can move something in a straight line.

4. For example, a rod in a rack drive system is used to produce
rotary motion.

5. Pneumatic air under applied on one side of the vane causes it

to rotate through its stroke.



6. In the linear pneumatic actuator category, the diaphragm style
and the piston style are very common.

7. An air-to-extend motion can also be achieved by the spring,
piston, and pneumatic supply.

8. The PLC analog output card produces a 4-20 milliamp to move
the valve from fully open to fully closed.

9. A typical pneumatic actuator will a complete 0-100% over a
pneumatic pressure input range of 3-15 psi.

10. As the air pressure to the diaphragm, the force exerted against
the spring increases causing the actuator stem to move.

11. In an air-to-open operating condition, the spring forces the
closed.

12. An actuator receives a of energy and uses it to move

something.

SPEAKING

21. Speak about the notable figure who contributed to the advancement
of sensors, controllers or actuators. This can be an engineer, inventor, or
scientist, for example, Nicola Tesla, Rudolf Kalman, Otto von Guericke. Use
the words and useful phrases provided below to help structure your response.
Useful phrases:

A number of scientists / researchers and their contributions shaped ... ...
One notable / key figure in ... was ... ...

The development was greatly influenced by groundbreaking ... ...
Additionally / Furthermore, the work of ... ...

One example of a theory by ... ...

The inventions / ideas of these inventor / engineer contributed to ... ...

N N N N N RN

In conclusion ... ...



pregaure control

QeNeor algorithm vigionary invention Innovation

groundbraking  experiment  diccovery  groundwork  milegtone

profound

geniug control theory  evolution i

pioneering

22. Think about the role of sensors in everyday life, for example, in smart
home automation, health monitoring, automobile safety systems etc. Explain
the significance of sensors in one of the suggested applications. To help you
provide your answer, follow the plan and use the phrases listed below.

1) First, give the definition of sensor technology, highlight different types
of sensors and their functions.

2) Then, provide the examples and functionality of sensors in specific
daily application, outline the benefits of integrating sensors, such as energy
efficiency, convenience, cost savings and security.

3) Finally, summarize the main points emphasising the significance of
sensors in everyday life.

Useful phrases:

To begin with ... ...

The significance / importance of sensors ... ...

Sensors contribute to ... ...

The impact of sensor-enabled ... ...

Moreover / Additionally / Furthermore / In addition to that ... ...

Moving to the next point ... ...

N N N N Y N N

In conclusion / Overall ... ...



23. Work in pairs. Choose one of the devices: sensor, controller or

actuator. Discuss the stages of creation and purpose of the chosen device, as

well as challenges and solutions. Use words, useful phrases and questions

provided below to help you in your discussion.

Useful phrases:

N N N N Y N N

Let’s start by discussing the origin ... ...

The purpose / main function of ... ...

The reason for this / main problem is ... ...

Just let me explain ... ...

I quite / completely / entirely agree ... ...

That’s true / right ... ...

Quite / Exactly / Precisely / Right / Certainly / Definitely ... ...

1. How was the sensor / controller / actuator developed?

2. What kind of industrial or technological advancement led to the

development of sensor / controller / actuator?

3. Were there any specific needs or problems that inspired the development

of sensor / controller / actuator?

4. How does this device contribute to automation and control in different

systems and applications?

5. What are the examples of spheres the sensor / controller / actuator is

commonly used?

6. What is the common purpose in each sphere of its application?

7. Discuss the issues and challenges of sensor / controller / actuator and

ways of solving these problems.



evolution creation inention  breakthrough  advancement

ingpiration  automation  regulation aceuracy reliability

healthcare  automotive  manufacturing ~ robotice  data collection

24. Work in groups. Prepare a presentation about the role of sensors in
automation from three different perspectives: industry automation,
environment management, privacy concerns. Group A makes a presentation
about sensors in industry automation, advantages and potential drawbacks or
challenges. Group B prepares a presentation about the role of sensors in
environmental monitoring and management, advantages and potential
disadvantages and challenges. Group C prepares a presentation about privacy
and data security concerns related to the use of sensors in daily life. Each group
introduces the use of sensors from their perspective, discusses benefits and
drawbacks, provides real-life examples and supportive arguments. Improve
your presentation by following the outline and useful phrases provided below.

Useful phrases for presenting:

v In this presentation, we will explore / overview ... ...
v The purpose / aim of this presentation is to ... ...

v The focus of our presentation is on ... ...

v Moving forward to ... ...

v The main advantages / disadvantages ... ...

v Another challenge / drawback is ... ...

v In conclusion / To sum up, our team work provided insight ... ...



Research on the assigned perspective: industry automation,
environmental monitoring, privacy concerns. Gather information on
the benefits, drawbacks, real-life examples, and supportive arguments
related to sensors in automation

1. Preparation

Present the findings, highlighting the advantages, drawbacks, risks,

- 2. Presentation : .
real-life examples and supportive arguments.

. Get ready to discuss, compare and contrast the perspectives presented
3. Discussion
by each group.
In conclusion, recap the main points, emphasizing the diverse roles of

~ 4. Conclusion " sensors. Reflect on what students have learnt from each presentation.

WRITING

25. You are participating in the training session for users who are new
to the automation process or technology. Write a manual (150-170 words) with
clear step-by-step instructions for setting up and operating a sensor-controlled
system, a controller-based automation process, or an actuator-driven
mechanism. Include:

1) introduction;

2) main part: setting up, operating, troubleshooting;

3) conclusion.

Use phrases and keywords in the box below.

ingpection installation  configuration  testing calibration

monitoring control troubleshooting  connectivity  parameterg
it firar technical

optimization  accuracy errorg malfunctiong o
Useful phrases:

v To begin with / To start with ... ...



AN

NN

The manual will provide you with step-by-step instructions for ...
Before / First / Then / Next ... ...

If you encounter any problems / issues, refer to / consult ... ...
Follow the procedure to set up / adjust / calibrate ... ...

For example / To illustrate / Such as ... ...

In conclusion / To conclude ... ...

26. You are taking part in a writing contest dedicated to innovations in

Useful phrases for writing an essay:

This essay / looks into / explores / discusses ... ...
In the recent years / lately ... ...

Looking ahead, future trends suggest ... ...
Another important factor to consider is ... ...

As an example / To illustrate this ... ...

It is worth noting / highlighting that ... ...

D N N N N N N

In conclusion / To sum up / In closing ... ...

gengor controller actuator advancemente  innovationg

predictions  future trende  implicatione  consequences  challenges

ricke benefite  opportunities  optimization  efficiency




1. Introduction
define the significance of sensor, controller or actuator technology

2. Main part

discuss the latest advancements, include
examples, discuss the impact of these
advancements on different spheres and

applications

—

discuss future trends, factors for
innovation, potential applications and
impact on different spheres and

applications
3. Conclusion

summarize the main points, conclude with the potential benefits of innovation for

technology and everyday life

REFLECTION and SELF-ASSESSMENT

27. Explore the target vocabulary related to the topic “Sensors,

Actuators, Controllers” using flashcards and then assess comprehension

through a_Quizlet quiz.

28. Self-assessment test.

1. Which of the following is a type of motor that converts alternating current into
mechanical power?

A. servo motor
B. AC motor
C. comb drive

D. nuclear reactor

2. Which electronic device is used to convert a physical force into an electrical

signal?
A. transduction element
B. mediator
C. stepper motor

D. thermostat’s thermistor


https://quizlet.com/897729787/sensors-actuators-controllers-flash-cards/?i=1qg7aq&x=1jqt
https://quizlet.com/897729787/test?answerTermSides=2&promptTermSides=6&questionCount=20&questionTypes=4&showImages=true

3. What is used in vacuum pumps, for example in espresso machines?

A. nuclear reactor
B. 10T device
C. hydraulic pressure

D. aircraft flight control system

4. What is known as the device that receives a signal or stimulus and responds to
it distinctively?
A. electrical voltage
B. sensing element
C. hydraulic cylinder
D. thermostat’s thermistor
5. What is a stepper motor used for?
A. to generate motion
B. to modulate the power
C. to provide feedback
D. to sense
6. What does an [oT device refer to?
A. temperature variations
B. resistive surface
C. nuclear reactor

D. network connectivity

7. Which term is used for the force that presses down on a liquid in a pipe or
tube?

A. pneumatic pressure
B. electrical pulse
C. hydraulic pressure

D. electrical voltage



8. What makes up an electronic circuit?
A. resistive surface
B. electronic components
C. stepper motor
D. hydraulic cylinder
9. What types of signals are continuous in time and values?
A. analog signals
B. digital signals
C. electrical pulses
D. signal processing units
10. Which term refers to an electronic component that changes the resistance in
its circuit as the temperature changes?
A. thermostat's thermistor
B. temperature variations
C. signal processing unit

D. process control systems

29. Choose the option that best represents your skills, comprehension
and involvement after finishing this unit to help you evaluate your learning

experiences, highlight areas for improvement, and set goals for further

improvement in your language skills.

Areas Statements Choose the
option
Participation I actively participated in class discussions |Yes / No / Partially

and activities.

Comprehension | All the materials, ideas and concepts were \Yes / No / Partially
easy to understand.




Reading

The text was easy to read and comprehend.
Now I can read texts on relevant topics.

Yes / No / Partially

Listening

The listening task did not cause any
difficulties. Everything was clear.

Yes / No / Partially

Use of English

I used terms and concepts to discuss
sensors, controllers, and actuators. [
learned new words and word combinations
and used them actively during the lessons.

Yes / No / Partially

Speaking

1 did not have any challenges or hesitations
in expressing myself. The topic easy and
now I can discuss relevant ones.

Yes / No / Partially

Collaboration

In speaking activities or discussions, [
effectively and actively cooperated with my
peers.

Yes / No / Partially

Writing

My writing skills have improved, it was not
a challenge for me to express my thoughts
in a written way.

Yes / No / Partially

Learning
experience

I think understanding the concepts and
topics introduced in the lesson improved
my learning experience and contributed to
my understanding of sensors, controllers,
and actuators.

Yes / No / Partially




You didn’t choose “Yes” for each statement? Don’t worry! Turn

Areas for

improvement

Action plan

Participation

Try to invest in class discussions by asking questions and
sharing your thoughts. If you don’t feel confident enough to
discuss the suggested topic, you can always ask your teacher

about ways of improving your work during the lesson.

Comprehension

If it was difficult to understand the material in the unit, try to
analyse what exactly was complicated, maybe you just need
to translate some words or expressions. You can look up in
the vocabulary appendix, or try omne of the following
strategies: use flashcards with translation or definition, write
down new vocabulary, learn through media, learning from

the context. Use can visit, https://vouglish.com/ an excellent

resource that provides you fast, unbiased answers about how

English is spoken by real people and in context.

Reading

Split the next into smaller parts and try to understand each

one. Make a list of unknown words and expressions.

Listening

Focus on improving your listening comprehension by

watching English-language media.



https://youglish.com/

Practice using new vocabulary in everyday conversation or

Use of English
f Eng writing. Look up the unknown words or phrases in the
vocabulary appendix.

Speaking Don'’t be afraid to make mistakes while speaking. Feel free to
express your opinion, even if you think it doesn’t correlate
with the opinions of others.

Collaboration Aim to participate more actively in group work while working
with the next unit. Form a study group with classmates to
review concepts and support each other.

Writing Write a plan for your writing piece. Make a list of words and
phrases that you can use in your composition. Write a few
ideas and try to elaborate on them.

Learning Develop strategies to enhance your learning experience.

experience

Regularly revisit your learning goals and adapt your
strategies as needed. Don 't hesitate to ask for help from your

teacher or classmates if you encounter difficulties.




Unit 3
SOFTWARE FOR CONTROL SYSTEMS




LEAD-IN

1

Sensors

To collect data from the environment or
system.

Actuators

To process the data collected by sensors
and make decisions based on predefined
rules or logic to control system behaviour.

Controllers

To generate physical actions or outputs in
response to control signals.

Software algorithms

To analyse data from sensors and apply
predefined rules or algorithms to determine
the actions needed to regulate the system.

Valves

To control the flow rate of liquids within
the system, adjusting to meet the
requirements specified by the control
software.

Pumps

To drive mechanical components within
the system, adjusting their speed or
position based on control signals from the
software.

Motors

To define the logic used by the control
software to process data from sensors and
determine appropriate system actions.

Rules of algorithms

To regulate the flow of fluids or gases
within the system, adjusting to maintain
desired conditions based on control signals
from the software.







READING

4. Read the text below. Match choices (A-H) to (1-5). There are three

choices you do not need to use. Fill in the table with your answers.

Control system software is a type of computer program that manages and
controls various processes in a system. It is responsible for collecting data,
processing it, and generating outputs that can be used to control different aspects
of a system. Control systems can range from simple home automation systems to
complex industrial processes.

1

Control system software is designed to automate the control of different
processes in any given system. It does so by using various inputs, such as
temperature sensors, pressure sensors, and other devices. These inputs are then
processed according to a set of rules or algorithms that are programmed into the
software. The output generated by the control system software can then be used

to adjust various components within the system, such as valves, pumps, or motors.



This adjustment helps to maintain the desired level of performance or efficiency
within the system.

2

The concept of a control system software often applies to hardware devices
with embedded software that manage or control industrial controls, such as
a programmable logic control (PLC) device. A software developer specialising in
control system software development must think differently than a software
developer who performs desktop software development or a software developer
who performs enterprise systems integration. This is because of the real time
nature of control systems and the industrial environment in which they must

operate. There is little tolerance for error; software reliability is crucial.

3

based remote access with the advantages inherent to web application software —

4

One of the primary reasons for adopting an engineering calculation system
is to speed up and streamline the design process. To that end, you want to look for
a solution that has a familiar user interface and that can crunch large data volumes
quickly. MATLAB, Mathcad, and Simulink are among the prominent options
available, each offering unique features and benefits tailored to different
engineering needs.

5

MATLAB is structured like a series of toolboxes, each with a specialised
purpose. For example, there is an aerospace toolbox, a robotics system toolbox,
an LTE toolbox, and many others. Each toolbox includes reference examples, but
the UI differs slightly from product to product. It’s also difficult to determine
which functions are included in a toolbox, or to decide which toolboxes your
company really needs.

MATLAB can quickly process large data volumes using a variety of

formats, so once you are set up, things will probably move swiftly.


https://ayokasystems.com/industries/manufacturing-industry-solutions/plc-software-integration-factory-automation/

Mathcad comes complete with a series of worksheets, each clearly labelled
as to use. PTC also offers some highly specialised worksheets for purchase. In
addition, the community can post other worksheets, which are free to download.

Each worksheet provided by PTC uses a similar Ul, so it’s easy for
engineers to move between worksheets or between Mathcad and Creo and back,

for instance. Mathcad is no slouch in the processing speed, either.



’s worksheet system?






USE of ENGLISH

© ® N & 0 A @O N ~

N N N N N N
o R N MO

Column A
database
continuous
software
design
tolerance
industrial
linear
mathematical
preconfigured
previous
productivity
remote
reference
streamline

traceability
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Column B
concept
equations
criteria
storage
processes
for error
access
development
expertise
facilities
examples
time
tracking
blocks

system




8. Explain the meanings of the phrases in column A. Then complete the

sentences in column B with your ideas.

Column A Column B

1. | application The application coverage analysis revealed

coverage analysis several areas where user engagement ...

2. | complex design | The team completed a complex design sprint that

sprint allowed them to ...




continuous time

In control theory, continuous time models

provide a more accurate representation of ...

4. | control loop The control loop is essential for maintaining
system ...

5. | engineering Implementing an engineering calculation system

calculation system | helped the design team streamline their ...

6. |enterprise systems | Effective enterprise systems integration is

integration critical for ensuring that all departments ...

7. | multi-domain Researchers are focusing on multi-domain

dynamical systems | dynamical systems to better understand ...

8. | natural fit The new software is a natural fit for our existing
workflow, enhancing ...

9. | principal interface | The principal interface of the robotics system
was designed to be user-friendly, allowing ...

10. | robotics system | The robotics system toolbox provides a

toolbox comprehensive set of tools for ...

11. | sampled time In digital control systems, sampled time signals
are crucial for ...

12. | software reliability | Investing in thorough testing and quality
assurance measures 1is essential to ensure
software reliability in ...

13. | to adopt a | To adopt a calculation system that integrates with

calculation system | existing software, the team conducted ...

14. | to process data The new algorithm is designed fo process data
more efficiently, allowing for ...

15. | tolerance for error | In manufacturing, a tolerance for error must be

established to balance ...




simulation Prototypes customised
algorithms techniques
embedded brocesses  femote
oreconfigured __ COMPonents tolerance

complex streamline
. productivity



10. Find 15 words related to the topic Software for Control Systems,

then choose any three and make sentences.

q | w | e
d
t
c | u
r
1

1 Column A Column B
. 1. range A buy

2. adjust B acceptance

3. maintain C  adapt

4. performance D  distant

S. tolerance E  implementation

6. crucial F  preserve

7. consolidation G define

8. demand H  classify

9. remote I benefit

10.  purpose J  combination

I1.  advantage K finish

12.  determine L vital

13.  complete M objective

14.  principal N request

15.  purchase O  main




12. Match the key terms on the topic Software for Control Systems, with

their definitions.

input processing Speed tOlerallCS fOl‘ crror prototype reference example
worksheet  industrial facilities traceability sampled time algorithm
remote access  expertise calculation aerospace toolbox  linear system



digital movements
engineering e e
e Y mechanical

intervention LGCtUOtOFS
systems

function
sensors

. It’s a discipline in engineering that uses control theory to design and develop

Control engineering is key in many user control 6) _ that range from
a simple dishwasher to an airplane. These systems are designedto 7) _ with
minimal or even zero human 8) . (E.g., cruise control in auto vehicles).

In practice, “control” refers to the use of tools such as 99  or
detectors to measure the results of a 10) . The result in turn is used to
influence the control 11) | and thus the input influences the controlled
output — ultimately achieving the desired 12)

Control technology is divided into 3 different types of controls: binary,

analog, and 13) controls. Today control engineering mainly refers to

binary and digital controls. Binary controls include 14) such as lights,
valves, and smaller motors. With binary controls, the control system may be
responsible for regulating lighting systems, water flows, or the 15) of

vehicle drives. Digital controls are based on the processing of data signals.



a) automatic

b) computer

c) pneumatic

1.
2. a)digital b) mechanical c) engineering
3.  a)control b) network c) computer
4.  a)algorithm b) techniques c) technology
5.  a)input b) productivity c) output
6. a)parts b) components c) elements
7.  a)components b) parts c) details
8. a)process b) performance c) action
9. a)network b) system c) scale
10. @) equations b) calculations c) examples
11. a)digital b) numerical c) mathematical
12.  aq)efficiency b) input c) output
13. a)mathematical b) chemical c) physical
14.  a)proportional b) similar c) essential
15. a)simple b) nonlinear c) linear
Grammar Box
Future Forms
1
5

‘Grammar: 7 ways to_use English tenses to_talk about the future’ and



https://www.youtube.com/watch?v=RiwiaoBGRzA&ab_channel=BBCLearningEnglish

1) is used to talk about| At 8 a.m., the computer control

timetables, and schedules. software initiates key operations,
performing tasks with precision to
maximize productivity.

2) The phrase “to be going to” or | On Monday, May 25" we are

is used to talk about planned
appointments.

experimenting with simulated control
programs to check their reliability.

3) is used to talk about future
plans that we are not very certain
about, on-spot decisions, to express
future actions, and events (with words
hope, believe, promise, guess, think,
etc.).

Soon, we suppose your company will
offer such control software that will
include necessary remote
management capabilities.

4) 1s used to talk about
predictions based on some evidence,
using the phrase “to be going to”, and
we use to talk about predictions not
based on any evidence.

Their new robots are going to use
advanced  algorithms to  make
predictions. I am not sure but the
developers will probably be focused on
the early prediction of faults by robots.

5) is used to talk about the
situation that will be in progress at a
certain moment in the future.

Tomorrow at 9 p.m. we will be
checking a new software that simulates
control systems and works with
TecQuipment’s controller.

6) 1s used to talk about
actions that will be finished till a
certain time in the future.

By next Tuesday, the experts will have
provided you with the analysis of
applied hardware and software
solutions and will have summarized
the most common block diagrams of
control systems.

7) 1s used to talk about the
duration of some action until a certain
time in the future

By the end of this week, our team will
have been working on the design of a
new software solution for 2 months.

1. | timetable

I have found the mistake! Now we
will quickly address it with the help
of the control system software.

fixed plans

To ensure the smooth work of our
control system, we will probably
have to adopt a highly modular and
expandable software architecture.

3. | on-sport-decision

The certification exam for
“Measurement Specialist” starts at




11:30 a.m. Registration for the exam
1S open.

4. | hopes, promises By the end of the month, we will
have been looking for an ICS
provider for three weeks.

5. | predictions based on Our engineers will have fixed all

evidence data entry errors by Wednesday.

6. | predictions not based Steve Woodward, president of Cloud
on evidence Perspectives, is having some

meetings and presentations
tomorrow afternoon to discuss the
application of function points to the
cloud and explore various aspects of
the cloud computing ecosystem.

7. | an action in progress at At the next meeting we’re going to
a stated time in the share our expertise on the matter — to
future help you make the best decision for

your individual use case.

8. | an action that will be As per the agenda, Mr. Willar is
finished by a certain going to discuss the latest
time in the future advancements in control system

software during the upcoming
presentation.

9. | a continuous action Despite some challenges, [ hope we
that will be finished by will finish the process of selecting a
a certain time in the suitable tool soon.
future

10. | “to be going to” for Tomorrow from 10 to 12 p.m. I will

future plans be at the lab and we will be

practically developing Simulink
models.




LISTENING




A. The control system toolbox is a collection of algorithms mainly written

& omiplescaihatiiiog | Smentodosiom teflhmigues Ob desi g8 pavelys iaiid onddetiad paf

control systems.

B. First of all, there are several industries where this machine is still used,
either for cost advantages or for simplicity of control.

C. You can operate on them with control system toolbox control design
and analysis command.

D. C as a PID controller and f and s as transfer functions.

E. This toolbox is built on the fundamentals of MATLAB to facilitate
specialized control systems for engineering tools.

F. You put a few transformations like Park and Clark transformations and
some other manipulations to decouple torque and flux so you get the same control
methodology of the DC machine.

G. You do not need to use the same type of model objects for each
component.

H. In the next lectures, we will show the individual steps from setting up
the control loop in Simulink to calculating the controller coefficients and
designing the required state observers using the DC machine.

I. Some say the DC machine is no longer state-of-the-art.

J. Therefore, the second prerequisite for this course is to have a basic
knowledge of MATLAB Simulink.

K. The phrase "control will be the physics of the 21st century" means that
all engineering students should take an introductory course in systems control.

L. To model the entire closed-loop system response from r to y, combine ¢

with the filter transfer function.



https://www.youtube.com/watch?v=Uy93YUTs72k&ab_channel=eDrivesEmbed

2
(0] 1. It can be seen that and control concepts play an important role
in most socio-technical aspects.

2. This basis is the foundation of this course in which complex and

extensive and methods are applied with the help of the control system
toolbox.
3. In the automotive and aerospace industries an approach to and

verifying system development is the so-called v model where matworks tools or
others are used.
4. Its wide range of services includes classical and modern of
control design including root locus, pole placement, and LQG regulator design.
5. Certain graphical user interfaces the typical tasks of control
engineering.

6. For example the following control system contains a pre-felta £, a plant

g, and the ¢ arranged in a single loop configuration.
7. You can represent each of the components as a object.
8. You can then these elements build models that represent your

control system or the control system as a whole.

9. The results loop, t, and tri are also linear model objects.

10. Speaking of control the field-oriented control of the and
asynchronous machines is based on the control of the DC machine.

11. Often due to technological circumstances or cost reasons the speed
cannot be but the machine still needs to be speed controlled.

12. Thus the state must be designed to estimate the speed that is

no longer measured.



SPEAKING

21. Think about the procedure of implementing software, potential

problems related to this process, and effective solutions. Create a story about a

fictional character who tries to implement software for control systems, and

faces some challenges. Maintain clarity and creativity. Present your story to the

class.

Useful phrases:

N N N N Y N N

Once upon a time / In a world where ... ...

Meet (name of the character) ... ...

Suddenly / At that moment ... ...

And so / In the end / And thus, the tale of ... came to an end ... ..
One of the challenges / obstacles ... ...

The most effective solution was /is ... ...

In the end / Finally ... ...

22. Think about your personal experience of implementing control

system software or any other type of software. First, consider the challenges

faced and solutions or strategies, then, reflect on the lesson learnt from this

situation, finally, share your story with the class. Use the phrases and words

listed below.

Useful phrases:

LN R N R R NN

One of the main challenges ... ...
Another issue was ... ...

One unexpected complication was ... ...
To address this issue / challenge ... ...
One solution was ... ...

In summary / In conclusion ... ...

I learnt / This experience taught me ... ...



glitheg

iggues probleme  complications  troubleshooting

collaboration  innovation training teamwork creativity

improvement project management  deployment  optimization

23. Work in pairs. Discuss the latest advancements and current trends

in control system software, and explain why they are important. Use the

questions and useful phrases provided below to help structure your response.

Useful phrases:

N N N N Y N N

In my opinion / From my perspective ... ...
It seems to me that / I think that ... ...

As I see it / It appears that ... ...

To my mind / As far as I'm concerned ... ...
To be honest ... ...

From where I stand ... ...

In my view ... ...

What are the current trends and latest advancements in control system software?

How do these recent advancements and trends impact different industries?

What is the role of Al and IoT in the advancement and evolution of software for

control systems?

What is the role of cloud computing in the advancement of software for control

systems?

What are the main issues or challenges that may arise when implementing a new

software?



What are the ways to overcome the expected challenges?

24. Work in groups. Participate in debates on proprietary versus open-

source software. Group A’s role is to advocate for the proprietary software.

Group B’s role is to advocate for open-source software. Group C introduces the

topic, outlines the procedure of the debate, facilitates and encourages fair

discussion ensures equality and summarizes the outcomes. Each group

prepares an opening statement, arguments, examples, and visuals to support the

arguments, and closing statements.

N N S RN

Useful expressions for debating:

To start with / I would like to begin by addressing ... ...

One key point to consider is ... ...

My first / second / next argument is ... ...

An argument for/ in favour of / against ... ...

There are many examples for / Let me illustrate with an example ... ...

I'm afraid I can’t quite agree with / It's worth considering the opposing

view, which argues that ... ...

v

To sum up, here are the main points / In conclusion, we have presented ...

1. Opening statements - 3. Closing statements

y Acuadldebate 4. Q&A; conclusion



presents the benefits of proprietary software.
introduces the benefits of open-source software.
acts as a moderator, introduces the topic, establishes the rules and conditions for
fair and well-organized openings, ensures that both groups have equal
opportunities, and moves the debate to the next stage.

2. Actual debate.
strong arguments highlighting the advantages of proprietary software, streamlined
integration with other proprietary services and solutions, higher level of
intellectual property protection, etc., gives examples of proprietary software.
presents persuasive arguments supporting the advantages of open-source
software, for example, open availability, versatility and flexibility, higher code
security, etc., and provides examples of open-source software.
monitors the progression of the debate, maintains order, manages time, and
facilitates fair and respectful interactions between the debating teams.

3. Closing Statements.

the main points, reinstates the arguments supporting the positive aspects of
proprietary software.

summarizes the key points and points out the advantages of open-source software.
moderates and assists in summarizing important points from both groups, closes

the debates, and leads to the Q&A session.

WRITING

25. You are invited to participate in an international convention on the
e
y
0 1) introduction, introducing the historical background of software for
tontrol systems, the key events, turning points, and significant developments
aver time;
t

i



2) body paragraphs, presenting the evolution of control system software
to the present day;
3) conclusion, summarizing the main points.

Useful phrases for writing a report:

v The aim / purpose of this report is to outline / present / introduce ...

v Let's delve into / focus on ... ...

v The development of software for control systems ... ...

v The key events are /include ... ...

v Over the time, the software has evolved ... ...

v It is apparent / obvious / clear / evident that ... ...

v In conclusion / summary ... ...
background  turning point  key eventg eatly driving factore

development
automation control computere  revolution  coordination
technological ; . control s
progrees Innovation : optimization

advancerment algorithme

26. You are participating in the intercultural forum for students, where
one of the platforms is for sharing real-world applications of software. Research
the real-world cases of control system software applications, select the one you

f

i

t Useful phrases:
h v The aim / purpose is ... ...
e



v Then/next ... ...

v According to ... ...

v Overall ... ...

v In brief ... ...

v To outline ... ...

v In summary / conclusion
el advantages  drawbacke  complieations  challenges
applcation : P :

: . . i Integration

colutiong ~ monitoring  maintanance  scalability ooy
regietance adoption support  compitability  optimization

1. Introduction
i

overview of the case study; explanation of why this case was chosen

2. Main part

include background; advantages; include outcomes; factors impacting
disadvantages; challenges; solution effectiveness

3. Conclusion
|

summary of the findings and lessons from the case study analysis



REFLECTION and SELF-ASSESSMENT

27. Explore the target vocabulary related to the topic “Software for
Control Systems” using flashcards and then assess comprehension through a
Quizlet quiz.

28. Self-assessment test.
1. Which term defines the system that adjusts variables that control an individual
process?

A. control loop

B. embedded software

C. web application software

D. virtual prototypes
2. Which type of computer can receive data through its inputs and send operating
instructions through its outputs?

A. programmable logic control

B. preconfigured blocks
C. embedded software
D. diagramming tool

3. Which term is defined as the process of becoming stronger?

A. customised

B. inherent

C. consolidation

D. slightly
4. Which term defines the ability of a system to work properly within a given
error range?

A. previous expertise

B. software reliability

C. tolerance for error

D. with minimum effort


https://quizlet.com/909224269/control-systems-software-flash-cards/
https://quizlet.com/909224269/test?answerTermSides=2&promptTermSides=6&questionCount=20&questionTypes=4&showImages=true
https://quizlet.com/909224269/test?answerTermSides=2&promptTermSides=6&questionCount=20&questionTypes=4&showImages=true

5. What is the most accurate definition of web application software?

A. program that is stored on a remote server and delivered over the internet

through

B. the system of connected documents on the internet

C. ability to adjust components within the system
D. ability to maintain the desired level of performance

6. What term describes the ability to connect to a central computer using a

network?
A. productivity tracking
B. remote access
C. integrated application
D. centralized database storage
7. Which term refers to the process of including something as a part of something
bigger?
A. generate
B. customised
C. inherent
D. incorporate
8. What is defined as the natural characteristic of something?
A. slightly
B. inherent
C. swiftly
D. with minimum effort
9. Which word best defines the idiomatic expression ‘like a shot‘?
A. swiftly
B. slightly
C. real-time

D. feature



10. Which word or expression has the same meaning as ‘a little’?

A. volume
B. swiftly
C. slightly

D. inherent

29. Choose the option that best represents your skills, comprehension

and involvement after finishing this unit to help you evaluate your learning

experiences, highlight areas for improvement, and set goals for further

improvement in your language skills.

in expressing myself. The topic is easy and
now I can discuss relevant ones.

Areas Statements Choose the
option

Participation I actively participated in class discussions \Yes / No / Partially
and activities.

Comprehension | All the materials, ideas, and concepts were |Yes / No / Partially
easy to understand.

Reading The text was easy to read and comprehend. Yes / No / Partially
Now I can read texts on relevant topics.

Listening The listening task did not cause any |Yes/No / Partially
difficulties. Everything was clear.
I properly used terms and concepts to talk \Yes / No / Partially

Use of English | about software for control systems. I
learned new words and word combinations
and used them actively during the lessons.

Speaking 1 did not have any challenges or hesitations |Yes / No / Partially




Collaboration In speaking activities or discussions, I |Yes/No / Partially
effectively and actively cooperated with my
peers.
Writing My writing skills have improved, it was not |Yes / No / Partially
a challenge for me to express my thoughts
in a written way.
Learning I think understanding the concepts and |Yes/ No / Partially
experience topics introduced in the lesson improved

my learning experience and contributed to
my understanding of software for control
systems.

You didn’t choose “Yes” for each statement? Don’t worry! Turn

Areas for Action plan
improvement
Participation Try to invest in class discussions by asking questions and)

sharing your thoughts. If you don’t feel confident enough to
discuss the suggested topic, you can always ask your teacher

about ways of improving your work during the lesson.




Comprehension

If it was difficult to understand the material in the unit, try to
analyse what exactly was complicated, maybe you just need to
translate some words or expressions. You can look it up in the
vocabulary appendix, or try one of the following strategies: use
flashcards with translation or definition, write down new
vocabulary, learn through media, learning from the context.

Use can visit, https.//vouglish.com/ an excellent resource that|

provides you fast, unbiased answers about how English is

spoken by real people and in context.

Reading

Split the next into smaller parts and try to understand each one.

Make a list of unknown words and expressions.

Listening

Focus on improving your listening comprehension by watching|

English-language media.

Use of English

Practice using new vocabulary in everyday conversation or]
writing. Look up the unknown words or phrases in the

vocabulary appendix.

Speaking

Don’t be afraid to make mistakes while speaking. Feel free to
express your opinion even if you think it doesn’t correlate with

the opinions of others.

Collaboration

Aim to participate more actively in group work while working|
with the next unit. Form a study group with classmates to

review concepts and support each other.



https://youglish.com/

Writing Write a plan for your writing piece. Make a list of words and
phrases that you can use in your composition. Write a few ideas
and try to elaborate on them.

Learning Develop strategies to enhance your learning experience.

experience Regularly revisit your learning goals and adapt your strategies

as needed. Don't hesitate to ask for help from your teacher or

classmates if you encounter difficulties.




Unit 4
COMPUTER INDUSTRIAL NETWORKS




LEAD-IN

1. Match each component (1-8) related to
computer industrial networks to its definition (A- 18
H). Discuss your matches with your partner or
group members, explaining the role of each

component in computer industrial networks.

1. | Industrial Control A | The use of networking technologies and
Systems (ICS) protocols in industrial environments to
connect various devices and systems,
enabling communication and data
exchange.

2. | Industrial Networking | B | The serial communication protocol is
commonly used in industrial control
systems. It facilitates communication
between devices such as PLCs, sensors,
and actuators over serial lines.

3. | Fieldbus C | The systems that are used to monitor and
Communication control industrial processes and
infrastructure. They collect real-time data
from sensors and other devices, allowing
operators to remotely monitor and manage
industrial operations.

4. | Ethernet/IP D | The systems used in industrial operations
to monitor, manage, and control physical
processes. They encompass a wide range
of devices and software, including sensors,
actuators, controllers, and communication
networks.

5. | Modbus E | The fieldbus communication protocol is
used in industrial automation for
connecting field devices to control
systems. It supports high-speed data
exchange and is commonly used in process
automation and factory automation
applications.




6. | Profibus

The use of Ethernet networking technology
in industrial environments. It provides
reliable and high-speed communication
between devices such as PLCs, HMIs, and
industrial switches, supporting various
industrial applications.

7. | Supervisory Control
and Data Acquisition
(SCADA)

The type of industrial networking that
enables digital communication between
field devices such as sensors, actuators,
and controllers. It allows for real-time data
exchange and control over a single
communication link.

8. | Industrial Ethernet

The communication protocol is widely
used in industrial automation. It allows
devices to communicate over standard
Ethernet networks using the TCP/IP
protocol suite.

......

......

......

......

'm mistaken, but ... ...

‘'m not mistaken, ... ...

1. “Industrial networks are the backbone of modern manufacturing,

enabling seamless communication between machines and systems to optimise

productivity and efficiency.”



2. “Communication protocols like Modbus and Profibus provide the
foundation for reliable data exchange in industrial automation, ensuring smooth

operation of control systems.”
3. “Ethernet / IP has revolutionised industrial networking, offering
unparalleled speed and flexibility for connecting diverse devices and applications

in factory environments.”

A technology analyst or industrial networking expert.

[13

[13
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Ethernet / IP is a relatively newer protocol in industrial automation,
developed in 2001 by Rockwell Automation and the Open DeviceNet Vendor
Association (ODVA). Ethernet/IP stands for Ethernet Industrial Protocol, and it
is based on the Common Industrial Protocol (CIP), a set of rules and services for
data exchange between industrial devices. Ethernet/IP uses the standard Ethernet
network and the TCP/IP stack to transmit data and commands, making it
compatible with other Ethernet-based protocols and devices. Ethernet/IP is
versatile, powerful, and interoperable, but it also has some drawbacks, such as
high network load, complex setup, and security risks.

Components of industrial networks:

PLCs (programmable logic controllers): Powerful industrial computers that

control and automate various processes in manufacturing.



SCADA (supervisory control and data acquisition): Control systems that
gather and analyze real-time data from industrial processes for monitoring and
control.

Industrial ~ethernet switches: Specialised switches for industrial
environments that provide reliable and efficient network connectivity.

Industrial Ethernet cabling: Whether it is fiber or copper, the horizontal and
structured network cabling, patch panels, and patch cables provide that provide

the passive network infrastructure for a reliable system.

1. Industrial control systems encompass the interconnection of diverse
electronic devices utilised in factories, process control plants, and automated
facilities to oversee and manage manufacturing and other operational functions.

2. A peripheral element found across all industrial control systems is
communication networks.

3. Stagnant industrial control systems limit communication equipment use,
hampering network performance and operational optimisation.

4. Industrial networking excludes the use of networking technologies and
protocols to connect industrial devices and systems for data exchange.

5. Modbus has gained widespread acceptance as a standard communication

protocol since its inception in the last six decades.



6. Modbus functions as an open system protocol, adaptable to multiple
physical layers, enabling the exchange of information over serial lines among
interconnected electronic devices.

7. The Modbus Master initiates information requests, while the Modbus
Slaves provide the requested data, utilising a range of transmission mediums
beyond RS-232 and RS-485.

8. Profibus: DP (Decentralized Peripherals) focuses on fast, high-volume
data exchange between PLCs (Programmable Logic Controllers) and field
devices, enhancing efficiency in industrial automation.

9. Created in 2001 through collaboration between Rockwell Automation
and ODVA, Ethernet/IP simplifies data exchange among industrial devices using
the Common Industrial Protocol (CIP).

10. Ethernet/IP diverges from standard Ethernet networks and TCP/IP
stacks for data transmission, presenting drawbacks like high network load,
complex setup, and security risks despite its versatility.

11. In industrial networks, there are PLCs, managing manufacturing
processes, HMIs, facilitating operator-machine interaction, and SCADA systems,
overseeing and analysing real-time data from industrial operations.

12. Industrial Ethernet cabling, comprising specialised components like
rugged connectors and shielding, ensures robust and reliable communication
within industrial environments, supporting high-speed data transmission and

minimising interference.
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Column A
automated
communication
data
measuring
network
patch
security
physical
proprietary
machine
dominant
transmission
optimise
complex

graphical
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Column B
panels
facilities
instrument
layer
interface
medium
protocol
design
setup
risks
exchange
component
connectivity
monitoring

tools




8. Explain the meanings of the phrases in column A. Then complete the

sentences in column B with your ideas.

Column A Column B
1. |advanced Industrial networks facilitate the advanced
information information exchange between ...

2. | communication | By leveraging communication networks, companies

networks can increase productivity through ...




data acquisition

The new system enhances data acquisition by

collecting real-time information ...

4. | decentralized Utilizing decentralized field devices allows for greater
field devices flexibility in ...

5. | factory Advancements in robotics are transforming factory
automation fields | automation fields, leading to ...

6. | measuring The latest measuring instrument offers high precision
instrument and can ...

7. | network load To ensure optimal performance, engineers must

carefully manage network load, preventing ...

8. |process control | A process control plant monitors and adjusts the
plant operations of ...

9. | proprietary The company’s new product features a proprietary
design design that gives it a unique ...

10. | standard Adopting a standard communication protocol ensures
communication | interoperability between ...
protocol

11. | time-sensitive For time-sensitive applications, real-time data
applications processing is critical to ensuring ...

12. | to facilitate data | Cloud-based solutions are increasingly popular fo
ST facilitate data exchange between ...

13. | unidirectional The system employs unidirectional control to ensure
control that commands ...

14. | wireless With the rise of wireless networking technologies,
networking manufacturers can now deploy ...
technologies

15. | serial lines Older machines often rely on serial lines for

communication, which can limit ...




devices
development complex

compatible Yarous machinery
.. equipment e

connectivity optimise

infrastructure services protocols

exchange
real-time transmission
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Column A
dominant
include
increase
optimise
commonly
facilitate
wireless
proprietary
supply
drawback
compatible
real time
deterministic
transmit

exchange
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Column B
improve
ease
prevalent
exclusive
equip
actual
consist of
cooperative
usually
convey
extend
settled
switch
disadvantage

cordless




protocol facilities authentication relay patch panel
compatible interface medium  encoder field bus

performance machinery valve processing power network load



dﬁvme guarantee data
congestion . #ic network

performance metrics

| . sender
Internet ServiCe pandwidth

timer packet  receiver

, above all the perceived performance seen by the users. The keywords here are

“perceived performance”. Also, notice that protocols are nowhere to be found in



t
r Here are a few examples of industrial 1) the challenges and benefits

they offer for industrial 2) _ systems. From the oil and gas industry to
gharmaceuticals, automotive, and food and beverage, these are real-life 3)

i

t

i



scenarios that have been actualized. From streamlined network infrastructure to
improved scalability and 4) | modern industrial network best practices are
revolutionizing the way industries operate.

Automotive manufacturing: Industrial networks are widely used in
automotive manufacturing plants to integrate different systems and 5) |
such as robots, 6) __, and quality control systems. It ensures seamless
communication and coordination between these components, improving overall
efficiency,and 7) __

Food and beverage industry: Industrial networks are implemented in food
and beverage production facilities to connect various 8) _, such as mixing
machines, packaging lines, and quality inspection systems. This enables real-time
monitoring and control, enhancing product quality, and 9)

Oil and gas sector: Industrial networks are utilized in oil and gas refineries
and production facilities to integrate critical systems, including pumps,
10) _ , and safety devices. It enables efficient monitoring, control, and

optimization of these processes, ensuring safe and reliable operations.

p
1

a
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a) networks b) production
a) production b) automation
a) design b) situations
a) effectiveness b) efficiency
a) machines b) devices

a) conveyors

a) maintenance

b) machines

b) effectiveness

c) productivity
c) operation

c) environment
c) security

c) mechanisms
c) computers
c) productivity
c) machines

c) safety

c) gears

c) software

c) machines

c) effects

c) operation

¢ field

a) devices b) equipment
a) quantity b) price
10. a) bearings b) valves
11. a)virus b) program
12.  a) machinery b) equipment
13. @) characteristics b) properties
14.  a)integration b) application
15. a)environment b) sphere
Grammar Box
Passive Forms
1

5

1) Present / Past Simple Passive is
used to talk about regular activities,
permanent states, timetables, and
schedules.

Industrial networks are built from a
combination of Ethernet and IP
networks and at least one real-time
network or fieldbus.

2) Present Simple / Continuous
Passive is used to talk about the
actions being performed at the
moment.

The overview of some of the more
common industrial network designs
and architectures is being provided by
the professor now.

3) Present Perfect / Continuous is
used to express the recent action, or
past action when time is not stated.

Since 1970 a variety of specialized
“fieldbus” protocols have been used
by Industrial networks to accomplish
specific tasks, often with careful

h

e




attention to synchronization and real-
time operation.

4) Past Simple / Continuous Passive
is used to express the actions that
happened at a stated time in the past,
and Past Perfect / Simple is used to
indicate an action that had happened
before another past one.

In 1968, the concept of the
programmable logic controller was
invented by the company Modicon.

5) Future Simple / Present
Continuous 1s used to talk about plans
which we are not very certain about,
on-spot decisions, to express future
actions, and events (with words hope,
believe, expect, promise, guess, think,
etc.).

We hope that with new controllers, the
response times of systems will be
improved, allowing for cost reduction.

6) Passive Infinitive / Gerund is used
after modal verbs (may, should, could,
etc.) to indicate what is possible or
what is correct.

As clean enclave boundaries begin to
overlap the use of “business” network
protocols  to  transport  fieldbus
protocols should be avoided unless
necessary.

7) Passive Infinitive / Gerund is used
to indicate a past action. The time it
refers to is always before the time the
main verb of the sentence refers to. It
can be both in the active voice and the
passive voice.

The control system software displayed
no indications of having received prior
alerts.

Note! When one thing or person causes another thing or person to do
something, a causative form is used, that is ‘have’ or ‘get’ + Past Participle.
Example: I want to get my lab done by my friend.

16. Match the rule of using Passive Voice (1-10) with the examples of

their use in the sentences (A-J).




Let’s go back in time: we are not going to talk about the different industrial
revolutions, but our story begins at the start of the 70s. At the time, there was no
Ethernet network, OSI model, or even IT. Industrial production systems relied

on physical mechanisms using pneumatic or electrical signals. The first



principles of automation 1) ~ (PRESENT) in the 1970s, and the
integration of the first intelligent equipment started: the programmable logic
controllers (PLC) 2) _ (LAUNCH). This equipment allows resources
3) __ (POOL), as several electrical inputs and outputs can 4)

(MANAGED) by a PLC, and therefore the management of processes 5)
(CENTRALIZED).  communications modules 6)  also
(INCORPORATE) by PLCs, and this led to the appearance of the first bus
networks in industrial systems, using serial communications protocols.

The 1990s brought the democratization of the TCP/IP model and the
integration of ‘traditional’ IT into industrial environments: no more need for
proprietary equipment, SCADA software can now 7) _ (INSTALL) on
conventional systems but these computers still need to be able to communicate
with the PLCs! Serial network cards exist, but industrial protocols are beginning
to adapt to operate on a conventional Ethernet network. Master controllers

gradually 8) (REPLACE) to enable them to use TCP/IP protocols on



the main network, while continuing to have serial network cards for field

equipment.

https..//www.riskinsight-wavestone.com/en/2024/02/plc-network-the-history-of-

industrial-systems-facing-up-to-the-challenges-of-the-future/

LISTENING
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“The Benefits of Using Single Pair Ethernet for Industrial Automation”.

Fast Ethernet
100Mbps per twisted pair [unidirectional]

100Base-TX 100Base-TX

Gigabit Ethernet
250Mbps/2.5Gbps per twisted pair [bidirectional]

1GBase-T 1GBase-T
10GBase-T 10GBase-T

Single-Pair Ethernet
10Mbps, 100Mbps, 1Gbps per twisted pair
10Base-T1S/L [bidirectional] 10Base-T1S/L

100Base-T1 | NGRa NGR o G T TN R g Nok o SR 100Base-T1

1000Base-T1 1000Base-T1



https://www.riskinsight-wavestone.com/en/2024/02/plc-network-the-history-of-industrial-systems-facing-up-to-the-challenges-of-the-future/
https://www.riskinsight-wavestone.com/en/2024/02/plc-network-the-history-of-industrial-systems-facing-up-to-the-challenges-of-the-future/
https://www.youtube.com/watch?v=8J5sIBTUz9c&ab_channel=RealPars

1. A single pair of wires is used for both data and power in single-pair
Ethernet (SPE).

2. Establishing a PROFINET communication network using any of the
three physical Ethernet protocols is not possible.

3. Using different infrastructures for network devices and cables results in
more parts to stock, a longer learning curve for maintenance personnel, and a
longer design time for new and upgraded installations.

4. SPE is designed exclusively for industrial automation.

5. SPE multi-drop configurations allow for the daisy chaining of up to eight
different devices.

6. Because SPE networks enable simplicity, space savings, and ease of
installation in industrial automation, quick-connect cables eliminate the need for

cable glands, sensor housing removal, and screw terminations.



7. Despite the compact design and simplicity of Single-Pair Ethernet (SPE),
manufacturing space must be carefully managed to accommodate SPE's
infrastructure.

8. SPE needs specialized software to function in an industrial environment.

9. Traditional industrial Ethernet protocols cannot communicate as quickly
as Single-Pair Ethernet (SPE).

10. The 1000BASE-T1 version of Single-Pair Ethernet (SPE), defined by
IEEE 802.3bp, supports cable lengths up to 40 meters with a data rate of 1Gbps,
making it perfect for high-communication devices like robots that need the
compactness of SPE.

11. SPE cables are less durable in harsh industrial environments.

12. Single-Pair Ethernet (SPE) isn't well-defined by standards, causing
problems with compatibility between different manufacturers' devices in

industrial automation.

1. You are probably familiar with standard traditional Ethernet Cat6 cables,
which use 4 pairs of for communication, and perhaps industrial Ethernet
cables which use 2 pairs of wires.

2. Whether it is traditional Ethernet, industrial Ethernet, or single-pair
Ethernet, all are physical that can transfer data using the same types of
Ethernet communication.

3. Single-pair Ethernet networks require only a single cable for both data
and , making the overall cabling infrastructure more straightforward and

less bulky.



4. Since power and communication signals can be carried over the same
cable to each sensor, the number of cables that need to be is cut in half.

5. Only a single control panel is required to supply the necessary sensor
power and make the communication at a common SPE switch.

6. Multi-drop can also greatly reduce the number of long runs of
cable back to a central control cabinet by allowing up to 8 sensors to be connected
in a daisy chain fashion.

7. Power and data are delivered to the devices over a single cable using
familiar 4-pin M8 or 6-pin M 12 connectors.

8. This can reduce the on cable trays, allowing for less expensive
support structures.

9. SPE canreach longer distances than traditional Ethernet without the need
for additional repeaters or , which is useful in expansive industrial
environments.

10. This version of SPE will become tremendously useful for devices such
as robots that require a high rate of communication and the and

compactness of SPE.

SPEAKING

21. Give a brief explanation of computer industrial networks in layman’s
terms. Define and explain the concept using easy-to-understand terms. Use
everyday examples and analogies to make the concept understandable, adding
some elements of fun, like jokes or anecdotes. Use the phrases provided below

to help structure your response.



Useful phrases:

A N N N N Y N N

Today, we're going to talk about ... ...

A computer industrial network is like ... ...
Imagine that ... ...

First / Then / Next ... ...

Now, think about / Let's think about ... ...
Another way to look at ... ...

So, in a nutshell, / in general ... ...

22. Speak about the effectiveness of different network protocols. To help

you provide your answer, follow the plan as your guide and use the phrases

listed below:

1) first, introduce the types of network protocols;

2) then, present the arguments supporting the effectiveness of different

protocols, comparing and contrasting them;

3) finally, summarize the main points.

Useful phrases:

A N N N N Y N N

1'd like to start by introducing ... ...

Protocols play a crucial / paramount /pivotal role in ... ...
Network protocols are essential / important ... ...

There are various types of protocols ... ...

It is commonly used in ... ...

Its roleis to ... ...

To sum it up / To summarize the main points ... ...

23. Work in pairs. Brainstorm common problems related to computer

industrial networks, and discuss the solutions. Present the problems and explain

the solutions to them step by step in logical order. Discuss why your strategy is

appropriate for solving each specific problem. Use the words and phrases

provided below to help you in your discussion.



Useful phrases:

v One common problem is ... ...
v Another issue is ... ...
v First / Then / Similarly ... ...
v Next, I propose ... ...
v Let me clarify my reasoning ... ...
v I believe this strategy is suitable / appropriate because ... ...
v This method increases the effectiveness of the solution because ... ...
network security  inferference  wulnerabilities  redundancy
network firewall . : e o oie
: critical data  infractructure  signal integrity
deviceg gyetems
reliable : o iy : .
dowmtime  reliability ~ availability integration

communication

24. Work in groups. Create a list of questions for a quiz show about
computer industrial networks and take turns to host it and present your
questions in three themed rounds. Group A creates a set of questions for the
first round, focused on the network protocols and standards. Group B prepares
a set of questions about the security in computer industrial networks. Group C
creates a set of questions for a round focused on data management and

analytics in computer industrial networks. Use the phrases provided below.

Useful phrases:

v Our group / team created a set of questions focused on ... ...
v The aim is to ... ...

v Get ready to answer the questions ... ...

v Get ready to explore /dive in ... ...

v Take your time ... ...



v We hope you enjoyed the experience / participation ... ...

v To summarize / conclude ... ...

WRITING

25. You are invited to participate in an international students’
conference dedicated to computer networks. Write your report (160-180 words)
‘Strategies for optimizing computer industrial networks performance’,
maintaining the structure:

1) an introduction, stating the importance of computer industrial
networks and the need for optimization;

2) a body paragraph, exploring the optimization measurement tools,
factors that impact optimization, optimization techniques and instruments,
providing examples and supporting evidence;

3) a conclusion, summarising the main points and emphasising the
importance of network optimization in industrial settings. Use phrases and
keywords provided below.

Useful phrases for writing a report:

The aim / purpose of this report is to outline / present / discuss ... ...
The objective is to ... ...

Let's explore / examine / Now let’s focus on ... ...

It is apparent / obvious / clear / evident that ... ...

In comparison / in contrast ... ...

As a consequence / result of ... ...

D N N N N Y N N

In conclusion / summary we studied ... ...

26. Write a post for your blog (160-180 words) about the emerging
technologies in computer industrial networks. Use the phrases and follow the
outline provided below, including an introduction, a main part, and a

conclusion. Pay attention to clarity, coherence, and accuracy in your writing.



Useful phrases:

In this blog post, we'll study ... ...
Imagine what it would be like ... ...
First of all / For starters ... ...
Similarly / In other words ... ....
For what it’s worth / Basically ... ...

Let me give you some examples ... ...

A N N N N Y N N

Let’s rewind / To sum up ... ...

1. Introduction
l

overview of the importance of emerging technologies in computer industrial networks

2. Main part

— B

overview of technologies such as 5G, edge discuss the benefits and their role in

computing, IoT, Al and machine learning computer industrial networks

3. Conclusion
summary of the main points and potential of emerging technologies in computer industrial
networks



REFLECTION and SELF-ASSESSMENT

27. Explore the target vocabulary related to the topic “Computer

Industrial Networks” using flashcards and then assess comprehension
through a_Quizlet quiz.

28. Self-assessment test.

1. Which term defines the procedure of proving that something is real or true?

A. authentication
B. data acquisition
C. data exchange
D. drawback

2. Which term describes information that is ahead in the development?

A. medium
B. versatile
C. advanced information

D. compatible

3. Which term is defined as something existing in fact, although not necessarily

intended?

A. de facto
B. significantly
C. versatile

D. unidirectional control

4. What is known as a device that reacts to a small change in an electrical current

by moving switches or other devices in an electrical circuit?

A. fibre
B. equipment
C. encoder

D. relay


https://quizlet.com/900837796/industrial-networks-flash-cards/?new
https://quizlet.com/900837796/test?answerTermSides=4&promptTermSides=6&questionCount=20&questionTypes=4&showImages=true

5. What term refers to the rules for exchanging information between the
components, enabling communication?
A. unidirectional control
B. wireless networking technologies
C. communication protocol
D. authentication
6. What term defines something that connects devices to an Ethernet or other
type of network?
A. automated facilities
B. network cabling
C. communication protocol
D. process control plant
7. Which technology transfers data by dividing it into a 4-layer procedure?
A. versatile
B. TCP /1P
C. encoder
D. communication networks
8. What does TCP stand for in networking?
A. Transmission Control Protocol
B. Time-consuming protocol
C. Transmission Command Process
D. Transitive Control Procedure
9. Which term commonly refers to the ability to be used for multiple purposes?
A. significantly
B. drawback
C. optimise

D. versatile



10. What word can be defined as a negative of a product or situation?

A. drawback

B. interoperable

C. de facto

D. security risks

29. Choose the option that best represents your skills, comprehension

and involvement after finishing this unit to help you evaluate your learning

experiences, highlight areas for improvement, and set goals for further

improvement in your language skills.

in expressing myself. The topic is easy and
now I can discuss relevant ones.

Areas Statements Choose the
option

Participation I actively participated in class discussions \Yes / No / Partially
and activities.

Comprehension | All the materials, ideas, and concepts were |Yes / No / Partially
easy to understand.

Reading The text was easy to read and comprehend. Yes / No / Partially
Now I can read texts on relevant topics.

Listening The listening task did not cause any |Yes/No / Partially
difficulties. Everything was clear.
I properly used terms and concepts to talk \Yes / No / Partially

Use of English | about computer industrial networks. I
learned new words and word combinations
and used them actively during the lessons.

Speaking 1 did not have any challenges or hesitations |Yes / No / Partially




Collaboration In speaking activities or discussions, I |Yes/No / Partially
effectively and actively cooperated with my
peers.
Writing My writing skills have improved, it was not |Yes / No / Partially
a challenge for me to express my thoughts
in a written way.
Learning I think wunderstanding mathematical \Yes / No / Partially
experience concepts and topics introduced in the

lesson improved my learning experience
and contributed to my understanding of
computer industrial networks.

You didn’t choose “Yes” for each statement? Don’t worry! Turn

Areas for Action plan
improvement
Participation Try to invest in class discussions by asking questions and)

sharing your thoughts. If you don’t feel confident enough to
discuss the suggested topic, you can always ask your teacher

about ways of improving your work during the lesson.




Comprehension

If it was difficult to understand the material in the unit, try to
analyse what exactly was complicated, maybe you just need to
translate some words or expressions. You can look up in the
vocabulary appendix, or try one of the following strategies: use
flashcards with translation or definition, write down new
vocabulary, learn through media, learning from the context.

Use can visit,_https://youglish.com/ an excellent resource that

provides you fast, unbiased answers about how English is

spoken by real people and in context.

Reading

Split the next into smaller parts and try to understand each one.

Make a list of unknown words and expressions.

Listening

Focus on improving your listening comprehension by watching|

English-language media.

Use of English

Practice using new vocabulary in everyday conversation or]
writing. Look up the unknown words or phrases in the

vocabulary appendix.

Speaking

Don’t be afraid to make mistakes while speaking. Feel free to
express your opinion even if you think it doesn’t correlate with

the opinions of others.

Collaboration

Aim to participate more actively in group work while working|
with the next unit. Form a study group with classmates to

review concepts and support each other.



https://youglish.com/

Writing Write a plan for your writing piece. Make a list of words and
phrases that you can use in your composition. Write a few ideas
and try to elaborate on them.

Learning Develop strategies to enhance your learning experience.

experience Regularly revisit your learning goals and adapt your strategies

as needed. Don't hesitate to ask for help from your teacher or

classmates if you encounter difficulties.




Unit 5
MATHEMATICAL MODELING




LEAD-IN

1. Look at the provided pictures (1-8) representing famous mathematical

models or concepts. Match each picture to its corresponding mathematical

model (A-H) or concept. Discuss your matches with your partner and explain

your reasoning.

1.

A

Thermodynamics. Heat diffusion
equation, a partial differential
equation that describes how heat
spreads through a material over
time.

2. Carrying capacity

Population size

Time

Ecology. Predator-prey model, a
mathematical model that describes
the interactions between predator
and prey populations in an
ecosystem.

Trigonometric functions. Sine
wave, a periodic oscillation
represented by a smooth,
repetitive curve.

Population dynamics. Logistic
map, a mathematical model that
describes population growth in
discrete time, often used to
explore chaotic behaviour.




T T T
3.0 35 40

Population dynamics. Lotka-
Volterra equations, a set of
differential equations used to
model the dynamics of biological
predator-prey interactions.

6. Population dynamics. a logistic
growth curve is a model that
o describes how a population's
3 growth rate slows down as it
5 approaches its carrying capacity.
™
Sfrike pries Option erice
7. | Financial mathematics. The
o Black-Scholes model is a
. mathematical model used to
N calculate the theoretical price of
o financial options.
8. Chaos theory. Lorenz attractor is a

160
140
120

100
Thousands g,

. L ]
1855 1865 1875 1885 1895 1905 1915 1925 1935

mathematical model that
illustrates the concept of
deterministic chaos and the
sensitive dependence on initial
conditions.




's widely acknowledged that ..

’s universally recognised that
’s no question that ... ...

v’ Honestly, ... ...

(13






READING

Although the terms ‘model’ and ‘modeling’ may seem common terms, they



The stages of mathematical modeling can be summarised as follows:

* Problem formulation: This stage involves defining the problem to be
solved and identifying the variables that are relevant to the problem.

* Model development: This stage involves constructing a mathematical
model of the system, which typically involves developing equations that represent
the relationships between the variables. The model may be developed based on
first principles or on empirical data.

* Model analysis: This stage involves analyzing the mathematical model to
gain insights into the behavior of the system. This may involve solving the
equations analytically or using numerical methods to simulate the behavior of the
system.

* Model validation: This stage involves testing the model against real-world

data to determine how well it predicts the behavior of the system.



* Model refinement: Based on the results of the validation stage, the model
may need to be refined by adjusting the equations or variables used in the model.

* Model communication: This stage involves presenting the results of the
modeling process in a clear and understandable way, often to stakeholders who
may not have a strong background in mathematics.

It is worth noting that these stages are not always sequential or discrete.



What does ‘modeling’ allude to?



’s attributes or structure
’s output

’s complexity




USE of ENGLISH
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Column A
common
dependent
differential
empirical
mathematical
meaningful
safety
physical
difficult
spatially
real-world
numerical
model
forcing

external
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Column B
variable
symbols
system
refinement
calculations
data
scenario
terms
influences
equations
standards
expression
functions
distributed
method




8

Column A Column B
algebraic The algebraic relationship between the variables was
relationship used to ...

broadly defined The term “AI” is broadly defined as ...

distinct values The dataset contained distinct values that allowed the

researchers to ...




distributed

parameter system

In a distributed parameter system, the physical

properties ...

5. | functional A functional relationship between input and output
relationship variables can help predict system behavior when ...

6. | independent In the experiment, the independent variable was ...
variable

7. |linear differential | Linear differential equations are often used in
equations engineering to ...

8. | lumped parameter | In lumped parameter systems, spatial variations are
systems ignored, letting engineers to ...

9. | mathematical The mathematical representation of the physical
representation process can help the team to understand ...

10. | nonlinear Nonlinear differential equations can model complex
differential behaviors, such as ...
equations

11. | meet the safety|To meet the safety standards the new system should
standards be ...

12. | partial differential | Partial differential equations are used in fields like ...
equations

13. | to provide insight | The data analysis was conducted to provide insight

into the factors influencing ...

14.|to represent the | The model was adjusted to better represent the
realities realities of ...

15. | system’s Understanding the system’s properties is essential ...

properties




spatially relationships
~ superposition behaviour
equations expresses evaluating analytically

meaningful predictions .

representation dimensiorigdependent
variables

concepts



s
c
p h
1
Column A Column B
1. fundamental A confirmation
2. appreciation B quantity
3. common C  measurements
4. number D  basic
S. relationship E  connection
6. dimensions F  practical
7. simple G ordinary
8. real-world H  rule
9. observe I foresee
10.  construct J  uncomplicated
11.  wvalidation K uninterrupted
12.  predict L  clear
13.  understandable M watch
14.  govern N recognition
15.  continuous O  create




mathematical expression  stakeholder validation properties variable
refinement superposition equation  discrete model  physical system

concept  calculation functional relationship dimensions algebraic relationship



assumptions  framework
modeling [process

computational equations results
accuracy quantities systems

oarameters variables
models Verification
data
At its core, mathematical modeling is a 1) of abstracting complex
real-world situations into a simplified mathematical 2) .Itinvolves several

fundamental components:

and reliability. Validation involves comparing the model’s predictions to real-



While mathematical 10) is a powerful tool, it comes with

challenges and limitations:
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a) field

a) investigation
a) technology

a) science

a) simulate

a) mathematical
a) hydraulic

a) information
a) scheme

a) mathematical
a) techniques

a) surroundings
a) essential

a) area

a) activity

b) science

b) research

b) manufacturing
b) engineering
b) predict

b) different

b) mechanical
b) numbers

b) system

b) foreign

b) sciences

b) nature

b) simulation
b) field

b) productivity

Grammar Box

Conditionals

c) modeling

c) experiments
c) science

c) mathematics
c) create

c) structural

c) chemical

c) data

c) structure

c) native

c) technologies
c) environment
c) production
c) branch

c) science



“If clause” Main clause

“If clause” Main clause
- any modal verb
- imperative
- any modal verb process hasn’t been approved,
- imperative

“l.f”_
“If clause”

“If clause”










LISTENING

1
sturreol foadk enelrgy
stmplifications L:e,a/tw il fLO‘VV rate
rote

A
“MathBmatical Modeling: Energy Balances” and put the sentences in the
C
D
E



https://youtu.be/WThXhZ4mBz8

SR

2
o 1. The of the liquid inside the stirred tank heater is volume V.
. 2. So if we look at our mass balance first, we recognize the fact that there
1S no generation, no going on, and there's no chemical reaction occurring.
3. So what that means is the fact that the in this mass balance is

zZero.

4. So now that we've shown that our mass balance doesn't provide any real
fruitful information, we can now go to our energy balance, which is that
accumulation of energy in minus out, energy in minus energy out, plus

energy from a chemical reaction, plus energy from the surroundings.



5. So for example, for an exothermic chemical reaction, the value for this
term should be a positive because the temperature of the process inside the system
is going to

6. So recall from thermodynamics that we can get some idea of an energy
per basis by the use of enthalpy, h.

7. Our end term will be w times the inlet enthalpy of the minus
the outlet stream, which is w.

8. For our volume is the inside of the stirred tank heater.

9. So d energy dt inside this derivative, what we need to find is the
of energy that is inside the tank that the fluid has.

10. With this we can restate our energy balance as d rho V h tank
dt equals the right-hand side.

11. The derivative will now become rho V Cp T, which is the
temperature inside the tank.

12. We can do a very similar for the outlet stream, which is at

temperature T, and then we add the q term.

SPEAKING

21. Think about the various spheres of applications and purposes for
mathematical modeling, for example, simulation, analysis, visualization, etc.

Use the words and useful phrases provided below to help structure your

response.
Useful phrases:
v' To begin with ... ...
v Mathematical modeling provides / serves ... ...
v Mathematical modelling is valuable in ... ...
v Focusing our attention on ... ...
v' Shifting our focus fo ... ...
v’ Additionally / Furthermore / Moreover ... ...



v In conclusion ... ....

simulation analygie prediction  forecagting  optimization

T decigion problem computational :

vigualization : ‘ . data analysig
making golving modeling

quantification model ectimation ~ aggesement  gcenario

22. Think about the mathematical modeling cycle for a certain process,

f

0 Research and present the modeling cycle for the chosen process, include

examples and visuals in your presentation, and use the phrases provided below.

Useful phrases:
e v To begin with ... ...
X v Firstly, let me introduce / explain ... ...
a v Then / Next / Moving forward ... ...
m v Let’s examine / look at the examples of ... ...
P v Another step / stage / component / example of ... ...
l v Finally ... ...
e v In conclusion ... ...
a
S
e
p
a
r
a



23. Work in pairs. Discuss the application and challenges of
mathematical modeling. Use the questions and useful phrases provided below
to help structure your response.

1. Imagine an everyday scenario when mathematical modeling proves to
be useful.

2. How is mathematical modeling used in the sphere of your professional
interests?

3. Have you heard of any emerging trends in mathematical modeling?

4. Can you give examples of real-world problems that have been solved
using mathematical modeling?

5. What are the advantages of using mathematical modeling for problem-
solving purposes?

6. In what ways does mathematical modeling help in understanding
complex ideas or concepts?

7. What are some common problems that might arise when developing
mathematical models?

Useful phrases:

In my opinion / From my perspective ... ...
It seems to me that / I think that ... ...

As I see it / It appears that ... ...

To my mind / As far as I'm concerned ... ...
To be honest ... ...

From where I stand ... ...

SN N N R R R

In my view ... ...



24. Work in groups. Prepare a presentation about the history of
mathematical modeling: historical figures and their contributions to the field.
Each group introduces a scientist or mathematician known for their work in
mathematical modeling and provides a brief overview of their contributions.
Improve your presentation by following the outline and useful phrases provided
below.

Useful phrases for presenting:

v In this presentation, we will explore / overview ... ...
v The purpose / aim of this presentation is to ... ...
v The focus of our presentation is on ... ...

v Moving forward to ... ...

v The main contributions / developments / achievements ... ...
v Another scientist / mathematician is ... ...
v In conclusion / To sum up, our teamwork provided insight ... ...

Research on the history of mathematical modelling, mathematicians/scientists

1. Preparation who contributed to the development of mathematical modelling

Give a presentation, including the early development, key figures and their

- 2. Presentation o
contributions

Get ready to discuss, compare the figures, their contributions and overall impact

3. Discussion on the mathematical modelling presented by each group.

In conclusion, recap the main points. Reflect on what students have learnt from

> 4. Conclusion :
each presentatlon



WRITING

25. You are participating in an academic program focused on
mathematical modeling. Research the recent news article or research papers
about applications of mathematical modeling and write a summary (80-120
words) of the article or research paper. Include main ideas, arguments, and
perspectives. Pay attention to clarity, coherence, and accuracy in your writing.
Use phrases for summarizing and keywords in the box below.

Useful phrases for summarizing:

v The article / paper is about / presents / describes ... ...
v Then / next ... ...

v According to ... ...

v Overall ... ...

v In brief ... ...

v To outline ... ...

v In summary / conclusion ... ...

2

Y Useful phrases for writing an essay:
0 v This essay addresses / looks into / explores / discusses ... ...
u v As an example / To illustrate this ... ...

v 1t is worth noting / highlighting that ... ...
a v Furthermore / Moreover / Additionally / In addition to ... ...
r v Moving to the next point / Shifting our focus to ... ...
e v In contrast to this ... ...

v In conclusion / To sum up / In closing ... ...



1. Introduction
|

introduce the purpose of the essay, overview mathematical modelling techniques to be

compared
2. Main part
give the definition of each technique, discuss discuss the advantages and drawbacks of
applications and provide examples each technique

3. Conclusion

!

summarize the main ﬁndings and choose the most appropriate model for speciﬁc purpose

: machine continuoug analytical .
techniqueg arm : limitationg
earning procesg solutiong
ettty computatione  algorithme  data-driven reuictts
making puta a3 s model
interpretability model implicatione  significance  complex data

REFLECTION and SELF-ASSESSMENT

27. Explore the target vocabulary related to the topic “Mathematical
Modeling” using flashcards and then assess comprehension through a_ Quizlet

uiz.


https://quizlet.com/909226994/mathematical-modelling-flash-cards/
https://quizlet.com/909226994/test?answerTermSides=2&promptTermSides=6&questionCount=20&questionTypes=4&showImages=true
https://quizlet.com/909226994/test?answerTermSides=2&promptTermSides=6&questionCount=20&questionTypes=4&showImages=true

28. Self-assessment test.
1. Which term describes the relationship where one variable is defined as a
function of multiple other variables?
A. distinct values
B. algebraic relationship
C. calculations
D. common terms
2. What term does the ‘independent variable’ refer to?
A. variable that isn’t influenced by any other variables
B. variable that can be influenced by any other variables
C. variable that responds to a change in another variable
D. outcome variable
3. Which term is defined as techniques to approximate mathematical processes?
A. mathematical modeling
B. dependent variable
C. numerical method

D. distinct values

4. What type of equation describes the equation that consists of one or more
functions of one independent variable along with their derivative?

A. ordinary differential equation

B. linear differential equation

C. partial differential equation

D. nonlinear differential equation
5. dy/dx + Py =Qis a standard form of ...

A. ordinary differential equations

B. linear differential equations

C. partial differential equations

D. nonlinear differential equations



6. What term refers to the process of making something officially approved?
A. discrete
B. formulation
C. general sense
D. validation
7. Which term can be synonymous to ‘separate’?
A, discrete
B. sequential
C. reflective
D. complicated
8. Which term commonly refers to the measurement of height, weight, etc.?
A. equation
B. dimensions
C. composition
D. state
9. is the opposite of ‘complicate’?
A. evaluate
B. express
C. simplify
D. reflect
10. What expression can be defined as based on experience rather than theory?
A. distinct values
B. empirical data
C. external influences

D. model refinement



29. Choose the option that best represents your skills, comprehension

and involvement after finishing this unit to help you evaluate your learning

experiences, highlight areas for improvement, and set goals for further

improvement in your language skills.

a challenge for me to express my thoughts
in a written way.

Areas Statements Choose the
option

Participation I actively participated in class discussions |Yes / No / Partially
and activities.

Comprehension | All the materials, ideas and concepts were \Yes / No / Partially
easy to understand.

Reading The text was easy to read and comprehend. \Yes / No / Partially
Now I can read texts on relevant topics.

Listening The listening task did not cause any |Yes/No / Partially
difficulties. Everything was clear.
I properly used terms and concepts to talk \Yes / No / Partially

Use of English | about mathematical modeling. I learned
new words and word combinations and
used them actively during the lessons..

Speaking 1 did not have any challenges or hesitations |Yes / No / Partially
in expressing myself. The topic easy and
now I can discuss relevant ones.

Collaboration In speaking activities or discussions, I|Yes/No / Partially
effectively and actively cooperated with my
peers.

Writing My writing skills have improved, it was not |Yes / No / Partially




Learning
experience

I think understanding mathematical \Yes / No / Partially
concepts and topics introduced in the
lesson improved my learning experience
and contributed to my understanding of
mathematical modeling.

You didn’t choose “Yes” for each statement? Don’t worry! Turn

Areas for

improvement

Action plan

Participation

Try to invest in class discussions by asking questions and
sharing your thoughts. If you don’t feel confident enough to
discuss the suggested topic, you can always ask your teacher

about ways of improving your work during the lesson.

Comprehension

If it was difficult to understand the material in the unit, try to
analyse what exactly was complicated, maybe you just need to
translate some words or expressions. You can look up in the
vocabulary appendix, or try one of the following strategies: use
flashcards with translation or definition, write down new
vocabulary, learn through media, learning from the context.

Use can visit,_https://youglish.com/ an excellent resource that

provides you fast, unbiased answers about how English is

spoken by real people and in context.

Reading

Split the next into smaller parts and try to understand each one.

Make a list of unknown words and expressions.



https://youglish.com/

Listening

Focus on improving your listening comprehension by watching|

English-language media.

Use of English

Practice using new vocabulary in everyday conversation or
writing. Look up the unknown words or phrases in the

vocabulary appendix.

Speaking

Don'’t be afraid to make mistakes while speaking. Feel free to
express your opinion even if you think it doesn’t correlate with

the opinions of others.

Collaboration

Aim to participate more actively in group work while working
with the next unit. Form a study group with classmates to

review concepts and support each other.

Writing

Write a plan for your writing piece. Make a list of words and]
phrases that you can use in your composition. Write a few ideas

and try to elaborate on them.

Learning

experience

Develop strategies to enhance your learning experience.
Regularly revisit your learning goals and adapt your strategies
as needed. Don't hesitate to ask for help from your teacher or

classmates if you encounter difficulties.




nit




LEAD-IN

Map. Demonstrates the principle of
geographic representation by
showing variations in the Internet
accessibility and usage across
different regions of the world.

Infographic. Communicates complex
environmental concepts in a clear
and engaging manner, highlighting
the potential benefits of sustainable
energy practices.

m Household
u Food
uTransport

u Clothes

u Healthcare

m Recreation

Line graph. Illustrates the principle
of trend analysis by graphically
displaying the movement of stock
market values over a specific time
period.

Flowchart. Outlines the sequential
steps involved in conducting a
scientific investigation or
experiment. It provides a visual
guide for researchers to follow,




Total Internet Users Worldwide Statistic

4.79 billion people use the internet worldwide. That's 57% of
the global population.

ensuring a systematic approach to
experimental design and data
collection.

Australim'

5. Diagram. Demonstrates the principle
of process visualisation by depicting
the stages involved in the production
and distribution of food from farms

e$% ¢ | inaisorrs to consumers.
5000 R?=0.5642
0 T T T T ]
0 5 10 15 20 25
[Gigawatts] . s s
6. | Scatter plot. Utilises the principle of
- Hydropower - Bicenergy . . . .
2500 g eneoy B Geonerma correlation analysis to visualise the
- Solar energy - Marine energy o o .
2000 relationship between two variables,
o depicting their with plotted points on
- a graph.
500
2 00 01 02 03 04 05 06 07 08 09 10 1112 13 14 15 16 17 18 19 20 21
Year [20XX]
7. Bar chart. This type of visualisation

Background Research

Troubleshoot
Procedure.
Checking
steps and

set-up

Data Analysis & Conclusions

- -

Results Align with Hypothesis

Data
Becomes
Background
Research for
New Project

T

Results Align Partially or Not

allows viewers to quickly understand
how usage patterns vary across
demographic segments.




H | Pie chart. Represents the principle of
proportional representation by

visually depicting the distribution of
expenses within a household budget.

‘'m not too familiar with this topic, but ... ...

‘'m absolutely convinced that ... ...

3]
m concerned, ... ...

“Data are just summaries of thousands of stories — tell a few of those stories to

“The purpose of visualisation is insight, not pictures.”



[13

“If you torture the data long enough, it will confess.”

(13

“The skill of the visualiser is that you don’t have to think twice to understand it.”

“There are three kinds of lies: lies, damned lies, and statistics.”

(13



READING

4. Before you read the text about data visualisation and infographics,
discuss these questions in pairs. Then read the text and check your answers.

1. Why are infographics considered powerful tools for communication?

2. What stages are involved in the process of information visualisation, and
why is each stage important?

3. How do different types of visual aids, such as tables, pie charts, and
histograms, contribute to the effective communication of data?

4. What role does audience consideration play in selecting the appropriate
chart or graph type for data communication?

5. Can you explain how infographics transform complex data into easily
understandable visuals, and why is this transformation significant?

6. In what ways can scatter plots and heat maps serve as effective tools for
visualising data, and what types of information are they particularly useful for

representing?

Infographics are visual representations of data and other forms of
information. They combine text, images, illustrations, and data visualizations like
charts and graphs to communicate ideas in ways that are quick and easy to
understand. “Infographic” is a portmanteau of the words “information” and
“graphic.” In essence, an infographic is a form of visual communication meant to
capture attention and enhance comprehension. In this era, “infographic” has

become the broadest descriptor of a specific type of visual communication that



includes graphics showing data, copy, or both.

Infographics are a great way of taking important, but sometimes confusing
or un-engaging statistics and information, and presenting them as fun and easily
understood graphics! Infographics are important tools for academics, businesses,
creatives, and anyone else hoping to share knowledge or data in a quick, concise,

and clear way!

1. Data collection: Gathering relevant data from diverse sources to form the
basis for visualization.

2. Data analysis: Examining and processing the collected data to identify
patterns, trends, and insights.

3. Data pre-processing: Cleaning and organizing the data to make it suitable
for visualization.

4. Visual representation: Choosing appropriate visualization techniques to
represent data accurately and effectively.

5. Interaction design: Developing user-friendly interfaces that allow
meaningful interaction with the visualized data.

6. Interpretation: Enabling users to interpret and derive insights from the
visualized information.

7. Evaluation: Assessing the effectiveness of the visualization in conveying

information and meeting objectives.



When selecting the right type of chart or graph, it is essential to consider

the audience and the message you want to communicate. Therefore, selecting the



right type of chart or graph is crucial to effectively communicate data insights to

the audience.

5. Read the text again. Decide whether the following statements are True
(T) or False (F). Fill in the table with your answers.

1. The term “infographic” originated from the combination of the words
“information” and “graphic”, emphasising textual content over visual elements.

2. Infographics use visuals like text, images, and charts to effectively
communicate data and information.

3. Infographics are helpful for making complex statistics and information
engaging and easy to understand through entertaining graphics.

4. Infographics are only useful for academics and businesses, not for
anyone else wishing to share knowledge swiftly and briefly.

5. The potency of infographics resides in the skillful conveyance of
intricate concepts with speed and efficiency, enabling thorough comprehension in
detail.

6. Graphic designs simplify complex concepts into recognisable outcomes,
serving as effective communication tools.

7. Information visualisation encompasses seven stages that start with
evaluating the efficacy of communicating information and achieving goals.

8. In information visualisation, it's crucial to cleanse and arrange the data
to ensure its suitability for representation purposes.

9. A variety of visual tools, such as tables, pie charts, and infographics,
cater to different types of information, ensuring optimal representation for each
data type.

10. Line and area charts are not suitable for predictive analytics, as they

sometimes inadequately represent changes over time, resulting in confusion.



11. Histograms present data distribution with bars, facilitating the
identification of outliers by leaving spaces between the bars to represent the
quantity of data within a range.

12. Choosing the right chart or graph type is essential for effectively
communicating data insights, contingent upon considering the audience and

message.

USE of ENGLISH

Column A Column B

1. area A design

2. behavioral B plot

3. complicated C  chart

4. predictive D techniques

S. scatter E  interface

6. visual F  data

7. visualization G ideas

8. capture H  concept

9. engaging I analytics
10. complex J  statistics
11. graphic K outcomes
12, user-friendly L  ad
13. line M descriptor
14. recognizable N attention
15. broadest O  segments







8. Explain the meanings of the phrases in column A. Then complete the

sentences in column B with your ideas.

clearly shows ...

that...

into customer preferences by ...

, confirming ...

visualization helps to represent ...

for ...

’s inundated information world, it’s crucial ...

of ...

on a scatter plot can ...

is used in many ...

can help determine...

showed ...

and ...

about ...

of ...




insights

visualization
nested capture _
transforms ~ Proportions
columns communicate

S dienee descr?ptor accurately -
predictive o iaygnt  relationship
user-friendly

1.to ideas in ways that are quick and easy to understand;

2. a form of visual communication meant to attention;

3. become the broadest of a specific type of wvisual
communication;

4. a process that transforms complex data into visuals;

5. gathering data from diverse sources;

6. organizing the data to make it suitable for ;

7. to represent data and effectively;

8. interfaces;

9. to interpret and derive from the visualized information;
10. rows and used to compare variables;

11. frequently used within analytics;

12. beneficial in revealing the between two variables;

13. display hierarchical data as a set of shapes;

14. comparing the between categories via their area size;

15. to effectively communicate data insights to the
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Column A
visual
representation
combine
comprehension
capture
present
concise
effectively
adeptness
recognisable
gathering
examining
appropriate
suitable

accurately
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Column B
proficiency
understanding
demonstrate
graphic
depiction
proficiently
unite
collection
grasp
inspecting
succinct
fitting
identifiable
proper

precisely




scatter plot illustration bar chart insights ~ pre-processing

pie chart line graph interpretation infographics visual aid
table data set flow chart adeptness comprehension
1
2
3
A,
il 5
6
il 7
8
9
1
0 1
1



social images
flexibility ~ product

network presentations

attention . media
information visualization

interact interactivity infographics
visual  element



that has taken the world by storm. Whether they’re GIFs or videos, animated

Adopted from: https://pressbooks.nscc.ca/comm1205/chapter/12-6-the-infographic/
https://medium.com/(@PrezLab/infographic-basics-what-how-and-why-to-use-them-
b75777fe92b7
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a) graphic

a) effective
a) numbers
a) create

a) title

a) elements
a) balance
a) paragraph

a) elements

b) scheme c) plan

b) important c) essential

b) data c) information
b) make c) present

b) plan c) composition
b) parts c) ideas

b) elements c) parts

b) composition c) text

b) parts c) components
b) manner c) style

b) design c) shape

b) pictures c) colors

b) memory c) brains

b) individual c) professional
b) texts c) numbers

10. a) components
11. a)form
12.  a)photos
13. a)thoughts
14. a)personal
15. a)pictures
1
5

Grammar Box

Articles

“a/an”, “the”, and “0”.

1) An article

1s used to talk

about 1 unspecified countable object.

People use infographics to quickly
communicate a message.



https://www.youtube.com/watch?v=cvwhip4dw3Y&ab_channel=Arnel%27sEverydayEnglish

2) An article is used to talk
about any number of specified objects
(countable or uncountable).

The process of creating infographics is
sometimes referred to as data
visualization.

3) An article is used to talk
about a unique object.

The World Bank provides a wealth of
data on global development, along
with other datasets that are useful for
researchers, policymakers, and the
general public.

4) An article 1s used when we
mention the object for the first time we
need to use article, but when we
already know the object.

Today, you can set up a personal data
science lab right on your desktop. The
lab with powerful programming tools
allows you to conduct a range of data
science activities.

5) An article is used when we
mention somebody’s job title.

You don’t need to be a professional
designer to create an infographic.

6) An article is used when we
talk about things in general.

You collect data because you want to
know something about it.

7) An article is used when
before the noun we have numbers,
pronouns, or with most proper nouns.

The past 10 years have also brought
about significant changes in the
graphic  capabilities of average
machines.

“a/an”, “the”, and “0” with the examples of their use in the sentences.

1. | any object, not specified | A.

A dedicated data visualization
software can provide powerful tools
and features such as interactive
dashboards, real-time data updates, a
variety of chart types, and the ability
to integrate with multiple data
sources.

2. | the object is specified B.

Their technology helps customers see
patterns, trends, and outliers in their
data by providing an easy-to-use
interface for displaying data as charts,
graphs, and other visualizations.

3. | unique object C.

As a data scientist, you must be able
to use programming languages like
Python or R, along with data
visualization libraries, to create
complex charts and graphs.




4. | object is mentioned for D. | With this tool, you can create a
the first time simple pie chart and a scatter plot,
which can be versatile for visualizing
a broad range of data types.

5. |ajob title F. | The X-axis is wusually used to
represent time, such as years, months,
or days.

6. | things in general G. | In our enterprise, the leaders in data-

informed designs blend cutting-edge
technology with a deep
understanding of user needs to
develop highly functional and
efficient designs.

7. | a noun with a number H. | The chart shows a clear comparison
of sales figures across different
regions, highlighting trends and
patterns in a visually engaging way.

8. | a proper noun I. | When you first glance at this data
visualization, what can you gather in
just a second? How about in 5
seconds? In 15 seconds? In 40

seconds?
9. | indefinite article is used | J. | You can use five tools like Tableau,
instead of the number Power BI, D3.js, Google Charts, and
one Plotly to analyze data, present it in

engaging charts and graphs, and share
your insights with others.

10. | the certain group of K. | Quantitative visualization makes
people accurate measurements and
comparisons possible. Quantitative
visuals such as scatter plots and bar
charts are examples.

all-too-frequent situation: approaching visualization problems with the question,

“How can we possibly understand so much data?”




visualization project, it’s common to focus on all the data that has been collected
so far. The amounts of information might be enormous — 10) likes to brag

about how many gigabytes of data they’ve collected and how difficult 11)

broad scope, as in “exploratory data analysis” tasks, the answers themselves will



LISTENING

 INFOGRAPHIC@ INFOGRAPHICS

Data visualization is a popular new way of sharing research. Here Is a look at some of the
visual devices, informational elements, and general trends found in the modern day infographic.
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“The Evolution of Infographics: A Detailed History”. Decide whether the

2. Around 25,000 BC, the oldest known map was made; it was found in the
Czech Republic.

3. The ancient Egyptians were known to use intricate hieroglyphic symbols
not only for communication but also for creating early forms of data
visualizations.

4. The Babylonian map of the world created around 600 BC was a literal
representation of Babylonia.

5. More than a thousand stars were painted in the Dunhuang Star Atlas,

which dates to between 649 and 684 AD.

7. During the Renaissance period, a secretive group of artists in Italy
developed a series of coded visual charts to communicate political messages to
the ruling elite.

8. The city council intervened and closed the area when physician John
Snow's 1854 map of cholera cases in London revealed a sizable cluster centered
on a water pump on Broad Street.

9. In 1933, Harry Beck revolutionized the design of city tramway maps in
Manchester, showcasing a new approach to visualizing public transportation
routes.

10. Since the 1990s, the terms "information graphics" and "infographic"
have been used interchangeably.

11. Infographics can't be as basic as a road sign warning of impending

work; they can only be used for intricate visual assessments.


https://www.youtube.com/watch?v=O3VrqzSuEu8&ab_channel=Easelly%3ADesignTips%26Tutorials

12. Infographics are used by marketers, employees, and educators for a

variety of tasks, including lead generation, business reports, and instruction.

1. The beginnings of infographics aren't just to caves and rocks,
though.
2. On the other hand, the earliest hieroglyphic writing from dates

back to around 3,000 BC.
3. By the 18th century, scientists and scholars were already warming to the
idea of arranging knowledge

4. In 1764, British polymath Joseph Priestley produced a chart of

biographies, illustrating the lives of roughly historical figures on a
timeline.
5. The 1830s saw the birth of social science.

6. Three years later in 1857, English nurse Florence Nightingale used the

Coxcomb chart to Queen Victoria to improve military hospital
conditions.
7. The map President Abraham Lincoln's attention to where

slavery was weakest.

8. This was a in infographics since it showed that visual diagrams
could be used for everyday life.

9. Aluminum plaques with pictorial messages were placed aboard

the Pioneer 10 and 11 spacecraft.

11. By 1975, Edward Tufte, considered the father of data visualization,

developed a seminar on graphics alongside John Tukey.



12. Tufte argues that any visual elements that do not

communicate specific information are superfluous and should be omitted.

SPEAKING

To begin with ... ...

Visualization tool like ... is used for ... ...
Similarly / In other words ... ....

For what it’s worth / Basically ... ...

Let me give you some examples ... ...

Additionally / Furthermore / Moreover ... ...

NN N N RN

In conclusion / To sum up ... ...

vieual

reprecentafon atatistical data graph map dachboard

pie chart  ccatter plot  colours  communication  analysie

, - Geographic
frende  proportions  relationships  patterng i




D N N N N N N

<N N N X X

Let’s look at a wide range of jobs / skills associated with
Among the essential skills required for ... ...

One of the key skills necessary for ... ...

Communication / critical thinking is important for ... ...
One of the foundational skills in ... is ... ...

Other important skills include ... ...

In conclusion ... ...

Our dataset reveals / shows ... ...

This visualization illustrates ... ...

One trend we can observe ... ...

Our findings illustrate the ... ...

Moving forward ... ...

Our visualization highlights the importance of ... ...

In conclusion / To summarize / Overall ... ...



v Our group would like to present a visualization that ... ...

v The visualization we ve selected illustrates / effectively conveys ...

v The data present i visualization is ... ...

v The use / choice of colour / visual elements ... ...

v It could benefit from improvements in ... ...

v To improve ... we could consider ... ...

v Overall, this visualization ... ...

clear concige  comprehensible  trangparent  precige

reliable valid congigtent  meaningful  gignificant
attention- ; ; ;

. compeling  histogram  pie chart  bubble chart
grabbing

WRITING




A N N N N Y N N

1'd like to introduce ... ...

First (Iy) / second (ly) / third (Iy) ... ...
Another / additionally / next ... ...

By contrast / compared with ... ...
Additionally / also / besides ... ...

For example / for instance / especially ... ...

In conclusion, I recommend ... ...

vieual -
otatistical dat
repregentation atitical data graph Map daghboard

pie chart  gcaffer plot  coloure  communication  analysic

geographic

trende  proportions  relationships  patterng dota




v This essay / looks into / explores / discusses ... ...
v In the recent years / lately ... ...
v Ethical considerations arise when ... ...
v It poses ethical challenge(s) ... ...
v Misinterpretation(s) of data visualization may lead to ... ...
v’ As an example / To illustrate this ... ...
v In conclusion / To sum up / In closing ... ...
ethical o -
e aceurac inteqrit reliabilit truthfulnese
implicationg J g J
migrepregentat  repregentation . ol m s
. . fairnese inclugivity  stereotypes
ion biag
context inferpretation  credibilty  limitatione  trangparency
1. Introduction
|
define the importance of data visualization, overview common ethical issues
2. Main part
define the implications of inaccurate include examples of biased representation
visualizations, risks of misinterpretations, and factors contributing to ethical
other issues challenges
3. Conclusion
|

summary of the significance and main ethical considerations in data visualization



REFLECTION and SELF-ASSESSMENT

27. Explore the target vocabulary related to the topic “Data

visualisation” using flashcards and then assess comprehension through a

28. Self-assessment test.

1. What term describes the skills or proficiency in something?

A. trend
B. adeptness
C. evaluation
D. suitable
2. What type of chart is usually used to represent changes over time?
A. area chart
B. bar chart
C. pie chart
D. bubble chart
3. What type of chart shows values as circles of different sizes?
A. bubble chart
B. area chart
C. bar chart
D. pie chart
4. What type of chart is shown as a circle divided into parts to illustrate how the
total amount is divided?
A. tree map
B. area chart
C. bar chart
D. scatter plot


https://quizlet.com/910022897/data-visualization-infographics-flash-cards/?i=1qg7aq&x=1jqt
https://quizlet.com/910022897/data-visualization-infographics-flash-cards/
https://quizlet.com/910022897/data-visualization-infographics-flash-cards/

5. What term refers to a fixed line on a chart that represents the position of a
point?
A. chart
B. axis
C. column
D. scatter plot
6. Why is it important to identify outliers?
A. to convey complex ideas
B. to capture attention
C. to compare variables
D. for accurate results
7. Which term can be synonymous to ‘staple’?
A. suitable
B. portmanteau
C. main product
D. trend
8. A picture or a video is an example of ...
A. scatter plot
B. unengaging statistics
C. hierarchical data
D. visual aid
9. What is the opposite of ‘not good enough’?
A. suitable
B. unengaging
C. confusing

D. meaningful



10. What type of data visualisation can be used to show the value of recent home

sales in the area?
A. tree map

B. heat map

C. scatter plot
D. bubble chart

29. Choose the option that best represents your skills, comprehension

and involvement after finishing this unit to help you evaluate your learning

experiences, highlight areas for improvement, and set goals for further

improvement in your language skills.

in expressing myself. The topic easy and
now I can discuss relevant ones.

Areas Statements Choose the
option

Participation I actively participated in class discussions |Yes / No / Partially
and activities.

Comprehension | All the materials, ideas and concepts were Yes / No / Partially
easy to understand.

Reading The text was easy to read and comprehend. \Yes / No / Partially
Now I can read texts on relevant topics.

Listening The listening task did not cause any |Yes/No / Partially
difficulties. Everything was clear.
I properly used terms and concepts to talk \Yes / No / Partially

Use of English | about data visualisation. I learned new
words and word combinations and used
them actively during the lessons.

Speaking 1 did not have any challenges or hesitations |Yes / No / Partially




Collaboration In speaking activities or discussions, I |Yes/No / Partially
effectively and actively cooperated with my
peers.
Writing My writing skills have improved, it was not |Yes / No / Partially
a challenge for me to express my thoughts
in a written way.
Learning I think wunderstanding mathematical \Yes / No / Partially
experience concepts and topics introduced in the

lesson improved my learning experience
and contributed to my understanding of
data visualisation.

You didn’t choose “Yes” for each statement? Don’t worry! Turn

Areas for Action plan
improvement
Participation Try to invest in class discussions by asking questions and)

about ways of improving your work during

sharing your thoughts. If you don’t feel confident enough to

discuss the suggested topic, you can always ask your teacher

the lesson.




Comprehension

If it was difficult to understand the material in the unit, try to
analyse what exactly was complicated, maybe you just need to
translate some words or expressions. You can look up in the
vocabulary appendix, or try one of the following strategies: use
flashcards with translation or definition, write down new
vocabulary, learn through media, learning from the context.

Use can visit,_https://youglish.com/ an excellent resource that

provides you fast, unbiased answers about how English is

spoken by real people and in context.

Reading

Split the next into smaller parts and try to understand each one.

Make a list of unknown words and expressions.

Listening

Focus on improving your listening comprehension by watching|

English-language media.

Use of English

Practice using new vocabulary in everyday conversation or]
writing. Look up the unknown words or phrases in the

vocabulary appendix.

Speaking

Don’t be afraid to make mistakes while speaking. Feel free to
express your opinion even if you think it doesn’t correlate with

the opinions of others.

Collaboration

Aim to participate more actively in group work while working|
with the next unit. Form a study group with classmates to

review concepts and support each other.



https://youglish.com/

Writing Write a plan for your writing piece. Make a list of words and
phrases that you can use in your composition. Write a few ideas
and try to elaborate on them.

Learning Develop strategies to enhance your learning experience.

experience Regularly revisit your learning goals and adapt your strategies

as needed. Don't hesitate to ask for help from your teacher or

classmates if you encounter difficulties.




Unit 7
BASICS OF ROBOTICS
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LEAD-IN

A Robotic arm. A mechanical arm-like
structure equipped with joints and
end-effectors, designed to perform
various tasks such as lifting, moving,

or manipulating objects.

Sensor array. A collection of sensors
designed to detect and measure

' ’v—/f;;‘_'; physical parameters or

Y | environmental conditions, providing

feedback to the robotic system.

C Gear system. A mechanism

consisting of interconnected gears

r“ﬂ'*"wpﬂ" that transmit power and motion
Extend Flow Port —+

between different parts of a machine.

Piston Rod Rod Seals Piston & Seals




Conveyor belt system. A continuous
moving belt is used to transport
objects or materials from one
location to another within a
production or manufacturing

environment.

Gripper or end-effector. The part of
a robotic arm responsible for
grasping, holding, or manipulating

objects during robotic operations.

C

panel or interface. An interface
equipped with controls and displays
that allow users to interact with and
control the operation of robotic

systems.

Motor and gearbox. An
electromechanical device that
converts electrical energy into
mechanical energy, often paired with
a gearbox to control speed and

torque.




8. H Linear actuator. A device capable of
creating linear motion, often used to
control the position or movement of

robotic components.

2. Read the case studies. How does each matched component contribute
to addressing specific challenges or requirements in the given case studies?
What are the implications of using these components for achieving precision,
speed, or versatility in robotic applications?

v Automotive manufacturing: Assembly line robots require precise
movement (precision) to install components with accuracy.

v Warehousing and logistics: Robotic arms equipped with grippers
(versatility) are used to pick and pack items quickly and efficiently.

v' Pharmaceutical industry: Conveyor belt systems are employed to
transport delicate vials and containers (precision) without damage.

v' Aerospace industry: Robotic arms with sensor arrays are used for
non-destructive testing (precision) and inspection of aircraft components.

v Agriculture: Robotic systems equipped with sensors (precision) are
used to monitor crop health and apply fertilisers or pesticides with accuracy.

v Healthcare: Robotic surgical systems require precise movement
(precision) and speed to perform minimally invasive procedures.

v Electronics manufacturing: Robotic arms with precision linear
actuators are used for soldering and assembly of small components with accuracy.

v' Food processing: Conveyor belt systems are employed to transport

food items through various stages of processing and packaging quickly.



READING










’s position concerning the environment.






USE of ENGLISH
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Column A
elastic
fixed
kinematic
meshing
moving
physical
pivoting
prismatic

revolutionary
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Column B
axis
element
joint
bodies
creations
pair
elements
motion

teeth




10.
11.
12.
13.
14.
15.

rigid
machine
space
spatial
primitive

rich

© 2 B b W «

layout
contact
variety
body
connections

exploration




8. Explain the meanings of the phrases in column A. Then complete the

sentences in column B with your ideas.

on the bridge ...

to ...

under ...

that allowed ...

allowing ...

to ...

, with ...

, allowing ...

that ...




that ...

when ...

multiple  motion

distortion :
, resistant spatial
meshing . environment
mechanical negligible contact

inflexible arranged equipped
transmitting axis

1. with advanced sensors;
2. a machine capable of physical motion for interacting with the ;
3. a set of machine elements or components or parts in a specific
order;
4. rigid or bodies that do not deform under the action of forces;

5. suffer appreciable or change in physical form;



6. transmitting the required forces with deformation;
7. a multi-body system with bodies connected together;

8. the relationship between a robot's joint coordinates and its

layout;
9. a single part which can be a resistant body having connections;
10. go under deformation while the force;
11. characterized by the type of that it allows between the two
elements;

12. to transmit motion or force between different parts of a
system,;

13. transmit motion or force through sliding or rolling between
the two elements;

14. transmit motion or force through teeth;

15. a revolute joint where a pair of links rotates about a fixed
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locomotion

kinematics

resistant

Column A
emerge
transform
exploration
capable
manipulation
state
specified
arrange
joint
resistant
consider
deform
multiple
torque

inflexible

torque
elastic

artificial

joint
gear

cam

O =2 S xR D QW B U OB D

kinematic pair

simulation

Column B
determined
competent
operation
appear
organise
numerous
connection
change
rotate
examination
condition
immune
ponder
distort

unbending

deform
distortion bearing

mechanism

1. Created by human beings, for example using science or technology.

2. The ability to move and the act of moving from one place to another.


https://www.collinsdictionary.com/dictionary/english/technology

3. A part of a machine or piece of equipment, often consisting of a set of
smaller parts, which performs a particular function.

4. To change the shape.

5. To be opposed to something and want to prevent it.

6. The changing of the appearance or sound of something in a way that
makes it seem strange or unclear.

7. Rubber material that stretches when you pull it and returns to its original
size and shape when you let it go.

8. The study of the motion of bodies without reference to mass or force.

9. A force that causes something to spin around a central point such as
an axle.

10. The imitative representation of the functioning of one system or process
by means of the functioning of another.

11. A part or space included between two articulations, knots, or nodes.

12. A connection between two physical objects that imposes constraints on
their relative movement (kinematics).

13. A mechanism that performs a specific function in a complete machine.

14. A rotating or sliding piece (such as an eccentric wheel or a cylinder
with an irregular shape) in a mechanical linkage is used especially in transforming
rotary motion into linear motion or vice versa.

15. A machine part in which another part (such as a journal or pin) turns or

slides.


https://www.collinsdictionary.com/dictionary/english/equipment
https://www.collinsdictionary.com/dictionary/english/oppose
https://www.collinsdictionary.com/dictionary/english/want
https://www.collinsdictionary.com/dictionary/english/prevent
https://www.collinsdictionary.com/dictionary/english/appearance
https://www.collinsdictionary.com/dictionary/english/seem
https://www.collinsdictionary.com/dictionary/english/strange
https://www.collinsdictionary.com/dictionary/english/unclear
https://www.collinsdictionary.com/dictionary/english/pull
https://www.collinsdictionary.com/dictionary/english/let
https://www.collinsdictionary.com/dictionary/english/study
https://www.collinsdictionary.com/dictionary/english/motion
https://www.collinsdictionary.com/dictionary/english/reference
https://www.collinsdictionary.com/dictionary/english/mass
https://www.collinsdictionary.com/dictionary/english/force
https://www.collinsdictionary.com/dictionary/english/spin
https://www.collinsdictionary.com/dictionary/english/axle
https://www.merriam-webster.com/dictionary/articulation

: rotational
complexity :
mechanism

displacements position rigid
flexible Motion linear

, axis robot rotation
variables freedom
movements

In mechanics, degrees of freedom (DOF) is the number of independent
1) that define the possible positions or motions of a mechanical system in
space.

The term “degrees of freedom” is widely used to define the 2)
capabilities of robots, including androids (humanoid robots). In this context, the
term generally refers to the number of joints or axes of motion on the 3)

DOF measurements assume that the 4) _ is both rigid and
unconstrained, whether it operates in two-dimensional or three-dimensional
space. The number of degrees of 5) _ is equal to the total number of

independent 6) or aspects of motion.



Degrees of freedom apply to two types of motion: translational and
rotational. The translational motion refers to the movement that is both
11) _ and non-rotational. 12) _ motion is just the opposite. An
unconstrained, rigid mechanism in two-dimensional space (planar space) can
potentially have three independent degrees of freedom: two translational and one

rotational.

is the number of axes it has. It is often one of the first items listed when viewing
a

Adopted from: hitps://www.techtarget.com/whatis/definition/degrees-of-freedom

o o =
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Gear Efficiency. By using gears, we lower our input-to-output power
efficiency. This is due to obvious things such as 11) | misalignment of
pressure angles, 12) | gear backlash (spacing between meshed gear teeth
between two gears), and angular momentum, etc. Different gear setups, different
types of gears, different gear materials, and wear and tear on the gear, will all have
different 13)

The cam and follower are the machine elements that help to convert
rotational or translational 14) _ into reciprocating or oscillating motion. The

cam is the driver element while the follower is the driven element.



c) machines
c) rotation
c) speed

c) force

c) cams

c) speed

c) motors

c) distance
c) speed

c) stress

c) pressure
c) lubrication
c) output

c) friction

c) motor

1.  a)robots b) motors

2.  a)acceleration b) motion

3.  a)motion b) torque

4.  a)energy b) power

5.  a)gears b) bearings

6. aq)force b) motion

7.  a)reducers b) actuators

8. a)speed b) direction

9.  a)precision b) pressure
10. aq)strain b) strength
11. aq)friction b) acceleration
12. a)rotation b) movement
13. a)input b) efficiencies
14. a)motion b) rotation
15.  a) machine b) mechanism

Grammar Box
1
5

1) Result / Time clauses often contain
verbs in the past, present, or future
tense, depending on the timing of the
action or event.

The robot’s performance significantly
improved after the technicians
upgraded its mechanical parts.

2) A comma separates the time clause
from the main (independent) clause
when the time clause comes first /
second.

Before the engineers implemented the
new design, the robot’s mechanical
parts were prone to frequent
malfunctions.

3) The words “therefore”,
“consequently” introduce a clause of
Purpose / Result.

The robot’s systems experienced a
critical error during the mission;



file:///C:%5CUsers%5Cnatay%5CDownloads%5CTelegram%20Desktop%5Ciframe%20width=%22990%22%20height=%22557%22%20src=%22https:%5Cwww.youtube.com%5Cembed%5CNC0-55YApvA%22%20title=%22LINKING%20WORDS%20Learn%20how%20to%20speak%20English%20fluently%20%ED%A0%BD%ED%B4%97%22%20frameborder=%220%22%20allow=%22accelerometer;%20autoplay;%20clipboard-write;%20encrypted-media;%20gyroscope;%20picture-in-picture;%20web-share%22%20referrerpolicy=%22strict-origin-when-cross-origin%22%20allowfullscreen%3e%3c%5Ciframe

therefore, the entire operation was
compromised.

4) Contrast / Result clause typically
begins with subordinating
conjunctions such as “so ...that”, or
“so...as to”.

The robot’s mechanical systems were
so outdated that they couldn't
withstand the increased workload,
leading to frequent breakdowns during

operation.
5) Phrases such as "with the result| The robot’s mechanical systems
that”, "with the consequence that," or | underwent  extensive  upgrades,

"resulting in" indicate the outcome /
reason of a particular action.

resulting in improved efficiency and
performance across various tasks.

6) Purpose / Reason clauses contain
conjunctions “in order to”, “in case”
and “so as to”.

The engineers adjusted the robot’s
mechanical systems in order to
optimize its efficiency and minimize
energy consumption during operation.

7) In the reason clause we use the word
“reason for” with -ing form | to-
infinitive to refer to the reason for
something.

The engineers explored the reason for
optimizing the kinetic pairs of the
robots, aiming to maximize their
functionality and minimize energy
consumption.

!

8) Conjunctions like ‘when,' 'while,
'before,” 'after,’ 'as soon as,' 'since,
'until,’ are used to signify the temporal
relationship between the action in the
time / reason clause and the main
clause.

!

As soon as the sensors detect the
presence of an object within its reach,
the robot swiftly calculates the optimal
trajectory for its gripping mechanism
to initiate the grasping motion.

9) A comma is always used after /
before “however”, “nevertheless” in
clauses of contract.

Despite the initial setbacks, the
engineers persevered in refining the
robot’s mechanical systems;
nevertheless, they achieved
remarkable advancements in
performance and durability.

10) We can usually leave out the
relative pronoun “who”, “which”, or
“that” if it is followed by a verb /
subject.

The engineers, whom we met during
the conference, provided valuable
insights into the design and function of
the robot's joints and gears.




I. The mechanical structure of a robot is a complex system of components
that work together seamlessly to enable its functionality. At the core of the robot
are its kinetic pairs, 1) (WHICH / WHO) consist of joints and gears.
2)_ (DUE TO / IN CASE) the presence of these components, the robot
can execute movements with precision and flexibility. 3) ~ (HOWEVER
/ CONSEQUENTLY), the robot's gripping mechanism, equipped with sensors,



assumes a vital role in engaging with its surroundings. The robot’s gripping

mechanism, 4) (WHICH / WHOSE) is equipped with sensors, and



plays a crucial role in interacting with its environment 5) _ (IN ORDER
TO / BECAUSE) these components allow the robot to move with precision and
flexibility. 6)  (UNTIL / WHEN) the sensors detect an object, the robot's
control system processes the information and commands the gripping mechanism
toact. 7/ (SINCE / AS A RESULT), the robot can manipulate objects
with ease and accuracy. Furthermore, the robot's power source, typically a battery
or electrical outlet, provides the energy needed to drive its mechanical
components. 8) _ (DESPITE / THE REASON WHY) the intricacy of
its structure, the robot operates efficiently and autonomously. Overall, the
mechanical structure of a robot is a testament to the ingenuity of engineering and

the advancements in technology.



(AN I& I# |§ Ioa °

I IR I I

|;:,k 1

LISTENING

et aiidiony
poyload 7 sgueezeol o
il il fuse misfire  lubricated,

B O O W > ~


https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars
https://www.youtube.com/watch?v=UxO0xqvvGcM&ab_channel=RealPars

R O O ~ 5 M Q




8. Joint 6 only needs to move the in a specific motion, a motion

much like moving your wrist.

SPEAKING

21. Think about spheres where robots are commonly utilized. Look at
the words in the boxes below that are related to different spheres of robotics,
and name them. Use the phases below to explain how the word / term is related

to the specific sphere of robotics.

ﬂehabmtation mboh

surgical robot
prosthetics

robotics arm

Computer Numerical Control

quality control

@mated milking

harvesting robot
PARCEL SORTING
warehouce automation

animatronics -
demolition robot

construction safety robot

assembly line
Qllml robot J

Q‘emctiue learning tw
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1 think so, because in [sphere], robots are commonly used on / for ... ...

The term / word is likely related to [sphere] because

This sounds like it’s related to [sphere], because ... ...

It seems to fit [sphere] because
1'd say it belongs to [sphere] because

......

......

The term / word suggests a direct link to [sphere] ... ...

From my understanding, [sphere] often utilizes ... ...

manufacturing  efficiency  cafefy

. indutrial process
productiit robote optimization
- " hazardoug

flexibiity ~ scalability e

Useful phrases:

To begin with ... ...
Firstly ... ...

In addition ... ...
Furthermore ... ...
For example ... ...

To conclude ... ...

AN N N VU N N N

Last but not least ... ...

precigion

C0St 8auinge

robotics
fechnology

......

automation

quality
asaurance

advantages




~
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Let’s start by discussing the challenges associated with
Let’s explore the specific issues in ... ...

One of the key challenges is ... ...

One of the innovative solutions is ... ...

I agree that [problem] is a great challenge ... ...

1 understand your perspective ... ...

To summarize, the several challenges are ... ...

To start with, 1'd like to point out ... ...
Speaking of ... ...

My first / second / ... / next argument is ... ...
An argument for / in favour of / against if ... ...
There are many examples for ... ...

I'm afraid I can’t quite agree with ... ...

To sum up, here are the main points ... ...



1. Opening statements - 3. Closing statements

2. Actual debate 4. Q& A; conclusion



WRITING

v The aim / purpose of this essay is to outline / present / discuss ... ...
v The term ... is used to describe ... ...
v This (technology) finds application in / can be incorporated ... ...
v Now let’s focus on ... ...
v It is apparent / obvious / clear / evident that ... ...
v Looking ahead ... ...
v In conclusion / summary ... ...
evolution  advancemente  gpplicationg T RITRnOO
bp automation vehicleg
o —— e artificial human-robot ethical
A intelligence inferaction ~ congiderationg
requlatory : : : :
ratl [ [
fomoworke  COlaboration  society technology ~ innovation




The aim / purpose is ... ...
Then / next ... ...
According to ... ...
Overall ... ...

In brief ... ...

To outline ... ...

D N N N N N N

In summary / conclusion ... ...

REFLECTION and SELF-ASSESSMENT

27. Explore the target vocabulary related to the topic “Automation in
Robotics” using flashcards and then assess comprehension through a_Quizlet

uiz.


https://quizlet.com/910571428/an-overview-of-robotic-mechanical-systems-flash-cards/?i=1qg7aq&x=1jqt
https://quizlet.com/910571428/test?answerTermSides=2&promptTermSides=6&questionCount=20&questionTypes=4&showImages=true
https://quizlet.com/910571428/test?answerTermSides=2&promptTermSides=6&questionCount=20&questionTypes=4&showImages=true

28. Self-assessment test.

1. What term refers to the movement of an object?

A. action of forces
B. deformation
C. inflexible connections

D. translational displacement

2. What term refers to the ability of the body to stretch and return to its original

shape?

A. c¢lastic body

B. multi-body system
C. articulated joint
D. fixed axis

3. What component is used for supporting the part of the machine that turns

around?

A. bearing
B. belt
C. gear

D. moving element

4. What is the name for something that can't be bent or deformed?

A. translational displacement
B. torque
C. rigid body

D. appreciable distortion

5. What term refers to a component of machinery that often consists of connecting

sets of wheels with points?

A. belt
B. cam
C. gear
D. articulated joint



6. Which word refers to a branch of physics and subdivision of classical
mechanics that deals with motion and forces involved?
A. physical motion
B. kinematics
C. action of forces
D. linkage
7. Which term describes a connection between two or more things?
A. linkage
B. cam
C. fluid
D. locomotion
8. What term refers to a force that causes something to rotate?
A. pivoting contact
B. torque
C. spring
D. resistant
9. What is the opposite of ‘can be affected by something’?
A. equipped
B. arranged
C. pivoting
D. resistant
10. What adjective means the same as having a good knowledge of facts?
A. rich variety
B. negligible deformation
C. well grounded
D. equipped with smth.



29. Choose the option that best represents your skills, comprehension

and involvement after finishing this unit to help you evaluate your learning

experiences, highlight areas for improvement, and set goals for further

improvement in your language skills.

a challenge for me to express my thoughts
in a written way.

Areas Statements Choose the
option

Participation I actively participated in class discussions |Yes / No / Partially
and activities.

Comprehension | All the materials, ideas and concepts were \Yes / No / Partially
easy to understand.

Reading The text was easy to read and comprehend. \Yes / No / Partially
Now I can read texts on relevant topics.

Listening The listening task did not cause any |Yes/No / Partially
difficulties. Everything was clear.
I properly used terms and concepts to talk \Yes / No / Partially

Use of English | about robotics. I learned new words and
word combinations and used them actively
during the lessons.

Speaking 1 did not have any challenges or hesitations |Yes / No / Partially
in expressing myself. The topic easy and
now I can discuss relevant ones.

Collaboration In speaking activities or discussions, I|Yes/No / Partially
effectively and actively cooperated with my
peers.

Writing My writing skills have improved, it was not |Yes / No / Partially




Learning
experience

I think understanding mathematical \Yes / No / Partially
concepts and topics introduced in the
lesson improved my learning experience
and contributed to my understanding of
robotics.

You didn’t choose “Yes” for each statement? Don’t worry! Turn

Areas for

improvement

Action plan

Participation

Try to invest in class discussions by asking questions and
sharing your thoughts. If you don’t feel confident enough to
discuss the suggested topic, you can always ask your teacher

about ways of improving your work during the lesson.

Comprehension

If it was difficult to understand the material in the unit, try to
analyse what exactly was complicated, maybe you just need to
translate some words or expressions. You can look up in the
vocabulary appendix, or try one of the following strategies: use
flashcards with translation or definition, write down new
vocabulary, learn through media, learning from the context.

Use can visit,_https://youglish.com/ an excellent resource that

provides you fast, unbiased answers about how English is

spoken by real people and in context.

Reading

Split the next into smaller parts and try to understand each one.

Make a list of unknown words and expressions.



https://youglish.com/

Listening

Focus on improving your listening comprehension by watching|

English-language media.

Use of English

Practice using new vocabulary in everyday conversation or
writing. Look up the unknown words or phrases in the

vocabulary appendix.

Speaking

Don'’t be afraid to make mistakes while speaking. Feel free to
express your opinion even if you think it doesn’t correlate with

the opinions of others.

Collaboration

Aim to participate more actively in group work while working
with the next unit. Form a study group with classmates to

review concepts and support each other.

Writing

Write a plan for your writing piece. Make a list of words and]
phrases that you can use in your composition. Write a few ideas

and try to elaborate on them.

Learning

experience

Develop strategies to enhance your learning experience.
Regularly revisit your learning goals and adapt your strategies
as needed. Don't hesitate to ask for help from your teacher or

classmates if you encounter difficulties.
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APPENDIX 1. Vocabulary

Unit 1
AUTOMATION AND PROCESS CONTROL SYSTEMS

1. | accurate mMouHUl

2. | actuator NPUBIOHUL MEXAHIZM, aAKMYyamop

3. | advancement npoepec, npocye8anHs ynepeo

4. | assembly line JIHIsL 30IpKU

5. | automated manner aA8mMomMamu308aHuM cnocooom

6. | automation control ABMoOMamu308aHUll KOHMPOlb

7. | complexity CKILAOHICMb

8. | consistent and reliable nocnioo8Ha ma HaoditiHa
performance NnpOOYKMUBHICMb

9. |core 0CHO8a, 510PO; OCHOBHULL

10. | desired range basicanuti dianazou

11. | deviation BLOXUIEHHSL (81O KYPCY, Mapupymy,

HOpMU)
12. | distributed control systems (DCS) | poznooineni cucmemu xepysanms
(PCK)

13. | feedback 360POMHIT 38'130K

14. | flow rate WBUOKICMb NOMOKY

15. | human error JHOOCOKULL (hakmop

16. H cucmemu OBK (onanemnns,
Vv BeHMUNAYIL | KOHOUYIOHYBAHHSL)
A

17. | increase productivity 30inbULYy8amuU NPOOYKMUBHICTND




industrial automation control

KOHMPOJIb NPOMUCTOB01

asmomamu3ayii
19. | industrial settings NPOMUCTIOB] HANAUIMYBAHHS
20. | integration of sensors iHmezpayisi 0amyuKxise
21. | intervention 8MPYHAHHSL
22. | level of sophistication pieenb ckiaoHocmi
23. | machine learning algorithm aneopumm MawUHHO20 HaABUAHHS
24. | manual intervention pyuHe 6mpyuanHs
25. | manual labor PpyuHa npays, Qizuuna npays
26. | manufacturing BUPOOHUYMEO
27. | precision MoYHICIb
28. | predefined rules 3az0ane2iob GU3HAYEHI NPABULA
29. | pressure MUCK
30. | process automation control VNPABNIHHI A8MOMAMU3AYIEIO
npoyecie

31. | production line 8UPOOHUYA NIHIA
32. | programmable logic controllers NpOcPAMOBAHI JIO2IUHI KOHMPOTepU

(PLCs)
33. | quality control KOHMPOTb AKOCMI
34. | reliability HAOTUHICb
35. | thresholds 2PAHUYHI 3HAYEHHs, NOpo2U
36. | to adjust pe2ynoeamu, Halaumo8ysamu
37. | to collect data 36upamu 0ami
38. | to depend (on) 3anexcamu 6i0

human error yeysamu 100CbKY HOMUIKY
40. | to ensure 3abe3neyygamu, 2apaHmysamu
41. | to execute actions BUKOHY8amuU, 30iUCHIO8amMU Oii

incorporate

sKIOYamu, 00'€OHysamu




43. | to involve 3anyyamu, 8KaOUAMU 8 cebe
44. | to make decisions NPULLMAMU PiuleHHs
45. | to measure sUMIpIOBAMU
46. | to monitor KOHmponseamu
47. | to pave the way NPOKIA0AMU WLISX
48. | to range (from) Konusamucs (8io)
49. | to reduce costs 3MeHWUumu sumpamu
50. | to regulate processes pezaynosamu npoyecu
rely (on) NoKIa0amucs Ha
npueooumu 8 Oir0 Mexauizm
53. | to utilize BUKOPUCTNOBY8ATU
54. | wide range of industries WUPOKULL cCnekmp 2aty3eti
55. | workflows poboui npoyecu
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08U2YH 3MIHHO20 CIpPYM)

2. | acceleration NPUCKOPEHHS]

3. | aircraft flight control system cucmema ynpasuinHs noabomom
Jimaka

4. |a AHANI0208ULL CUCHATL

1 n06e0IHKA OUHAMIYHUX CUCEM

6. | capacitive EMHICHULL

7. | comb drive epebinuacmuil npusoo

8. | condition-based maintenance mexHiuHe 00Cy208)8aHHA 3d
nompeou

9. | control system cucmema KepyeamnHs
(pecynosannsi)

10. | controlled value KOHMPONbOBAHE 3HAYEHHS

11. | electrical pulse eIeKMPUYHULL IMNYTIbC

12. | electrical voltage eleKmpu4Ha Hanpyaa

13. | electronics circuit e/IeKMpPOHHA cXeMa

14. | embedded 86y0osanul

15. | home automation system cucmema 0OMauHbOl
asmomamu3ayii

16. | hydraulic cylinder 2iopasiuHUL YUiiHop

17. | hydraulic fluid 2iopaeniuna piouna

18. | hydraulic pressure 2I0pasiuHULl MUCK

19. | input ports 6XIOHI nopmu

20. | IoT device npucmpiil inmepHemy peuyetl

21. | load HABAHMANCEHHS]




22. | mediator nocepeoHuK
23. | nuclear reactor sA0epHUll peakmop
24. | output ports BUXIOHI nopmiu
25. | physical environment Qizuune cepedosuuje
26. | pneumatic pressure NHEeBMAMUYHUL MUCK
27. | power ROMYHCHICMb
nonepeoHbo 6CMAHOBIEHUU
29. | process control systems cucmemu ynpasiinHsa npoyecamu
30. | properties 61ACMUBOCMI
31. | real-life applications NPAKMU4Hi 3aCMOCY8aHHS
32. | required value HeoOXiOHe 3HAYEeHHS]
. | resistive surface ONOPHA NOBEPXHSL
34. | sensing element YYMIUBULL eTleMEeHM
35. | servo motor cepeoosuyH
36. | set value (SV) 6CMAHOB/IEHE 3HAUCHHS
37. | signal processing unit 010K 00pOOKU cucHANi8
38. | stepper motor KPOKOBULL OBU2YH
39. | temperature variations KONIUBAHHSL meMnepamypu
40. | thermostat's thermistor pecyisimop mepmocmama
accommodate po3micmumu, npucmocysamu
00CsCHYMU OAAHCAHUX
pe3yibmamis
sminyeamu
compare nopienoeamu
45. | to convert nepemeoproeamu
susaeUMU
47. | to facilitate

cnpusamu, nojiecutyeamu

eeHepysamu pyx




mjaymadumu

50. | to modulate the power 3MIHIO8AMU, MOOENI08aAmuU
NOMYIHCHICMb

51. | to provide feedback 3abe3neuysamu 360POMHIll
38 ’5130K
giobuseamu

53. | to sense BU3HAYAMU, BUMIPIOBAU
(napamempu)

54. | transduction element efleMeHm MmpanHcoOyKyii

55. | voltage

Hanpyaa




Unit 3

SOFTWARE FOR CONTROL SYSTEMS

AHAai3 30HU OXONJICHHS 3ACMOCYHKY

yeHmpanizosame 30epicants bazu
0aHux

CKIIAOHULL npoyec pobomu HAo
PO3POOKOIO

CKJIAOHI NPOMUCTO8I npoyecu

00'€OHanms1, IMIYHEHHS,
VKDYNHEHHS.

be3nepepsHull yac

JAHYI0C cucmemu KepyearnHA

npozpamme 3ab6e3neuenHs cucmemu
KepyB8aHHs

MaxKutl, Wo MOICHA
npucmocogysamu (cucmemy O it
8i0N0BIOHOCHIT KOHKDEMHOMY
3ACMOCY8AHHIO)

npoyec npoexmy8aHHs

PO3DOOKA HACMINLHO20
nPOCPAMHO20 3a0e3neyeH s

diagramming tool

iHcmpymenmu diazcpamu

PIZHOMAHIMHA KOHYenyis OU3auHy

80Y008aHi Npocpammi 3acoou

cucmema IHICEeHEepPHO20 PO3PAXYHKY

inmeepayis cucmem niONPUEMCmMaa

ocobnueicms, puca

nPOMUCTLO8i 00 'ekmu

gracmusuil




iHmezpo6aHul, KOMNIEKCHUU
3aCcmMoCcyHOK

JIHIUHAG cucmemda

niompumysamu 6a3caHuil pieeHs
NPOOYKMUBHOCI

mamemaniudrne piGH}ZHH}Z

bazamo 0oMeHHI OUHAMIYHI
cucmemu

3AKOHOMIPHO NIOX0O0UMb

HenHItHa cucmema

NnoNnepeoHbO HALAUMOBAHT O10KU

nonepeomi 3HaAHHs, 00C8I0

principal interface

20N08HUL iHmepgetic

8i0CmediceH s NPOOYKMUBHOCTI

npocpamosane 102iune KepysanHsi

8 pedcuMi peaibHo20 4acy

KOHMPONbHUU 3PA30K

si00aeHuti docmyn

Nnauenb IHCMpPYMeHmie
pobomuzo6anoi cucmemu

8UbOIpKosULL Yac

3jlecKa

HAOIUIHICMb NPOSPAMHO20
3abe3neuenHs

WEUOKO

within the system

Haaiawmosyeamu, pecyaroeaniu
KOMNOKRERMU Y MeHcax cucmemu

a calculation system

obupamu, 8npoeadicysamu
cucmemy oOYUCTIeHHs

asmomamus3yeamu KOHmpOoJio




cmumynroeamu nonum

32eHepysamu GUXIOHI OaHi

to incorporate

gKIIOYaAMU 6 cebe

0bpobamu OaHi

. t0)

Konueamucs (8i0 ... 00)

npuckoproeamu npoyecu

oonycmumicms nOXuoKu

Kpumepii 8i10C1i0K08Y8AHHS

Kianan

8IpMyaibHi NPOMOMUNU

0bcse

npocpamme 3a6e3neyeHns 6eo-

30CMOCYHKIB

3 MIHIMAbHUMU 3 CUTTIAMU
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aymenmuikayis,; po3nizHaHHs

poswupera ingopmayis

A8MoMamu308aui 3acoou

WUHHUU Kabelb

Mmepedxici 363Ky

NPOMOKOI 38 S13K)

cymicHul

CKIa0Ha ycmaHoeKa

KOMN TomepHi npoMUco8i meperci

MIOb

30UPaHHI OAHUX

0OMIH OaHuMu

Oe paxmo, paxmuyro

Ooeyenmpanizo8ami NoIbOBI
npucmpoi

BU3HAYEHU

HeOoiK

enekmpuyuti inmepgeiicu

KOOYBANbHUK

00/1a0OHAHHA

eany3i agmomamuzayil
8UPOOHUYMBA

60JIO0KHO

NoIbOBI WIUHU

cymicHu



https://www.multitran.com/m.exe?s=%D0%B0%D1%83%D1%82%D0%B5%D0%BD%D1%82%D0%B8%D1%84%D1%96%D0%BA%D0%B0%D1%86%D1%96%D1%8F&l1=33&l2=1
https://www.multitran.com/m.exe?s=%D1%80%D0%BE%D0%B7%D0%BF%D1%96%D0%B7%D0%BD%D0%B0%D0%BD%D0%BD%D1%8F&l1=33&l2=1

eepcmanmu

master — slave relationship

MOo0enb «8edyuutli — 6e0eHULLy

BUMIDIOBAILHUL NPUTLAO

cepedosuuye nepedadi OaHux

Mepedcesuli kabenw

RIOKTIIOYEHHSL 00 MePexCi

HABAHMAJNCEHHA HA MeEPedCy

namu-xaoeini

namu-naHeni

o

@izuunull picens

YCMAaHO8KA YNPAaGIiHHA NpoYecamu

OPUIHAbHULL OUZALH

pene

8ionogioanvrull (3a)

PUBUKU NO8 A3aHI 3 6e3neKOoI0

NOCHIO0BHI NIHIT

SHAYHO

CMAaHOapmHuULl NPOMOKOI 38 13Ky

N =

TCP / IP cmex

YYmausi 00 4acy npozspamu

0OMIHIOBAMUCH OAHUMU

NpuUcKoprosamu 0OMiH OaHUMU

peanizysamu, 8npo8ao’Hcy8amu

ONnmuMi3y8amu

nocunamucs (Ha)

sumazamu

ozHavamu




nepeoasamu OaHi

nepeoada

O0OHOHANPABIeHULL KOHMPOJLb

VHigepcanbHUul

be30pomosi mepedicesi mexHono2ii




Unit 5
MATHEMATICAL MODELING

aneebpaiune cnie8iOHOUIEHH S

Nno8eoiHKA

defined UWUPOKO BU3HAYEHUT

PO3PAXYHKU, OOYUCTIeHHS

3a2abHI MEepPMIHU

CKIQOHUU

CKIA0

3a71e4CHA 3MIHHA

ougheperyianbHi pieHAHHS

6elIUHUHRU

OUCKpemHul

B8IOMIHHI 3HAYEHHS

cucmema po3nooiieHux napamempie

eMnIpuyHi Oaui

PIBHAHHS

308HIWHI 6NIIUBU

npumMycogi Qynryii

Gopmyniosanis

@yHKYIOHANbHULL 38'130K

3a2aNbHUU CEHC

He3a1eHCHA 3MIHHA

JUHIUHI OughepenyianbHi pieHAHHS

cucmemu 30cepeoHceHUx
napamvempie




mamemamuyHuL eupas

mamemamuyre MoOen06aAHHs

mamemamudHe npe@cmaeﬂeHHﬂ

3HAYYWI CUMBOIU

gionosioamu Hopmam be3nexu

VOOCKOHAIeHHS MOOeli

HeNIHIUHI OugepeHyianvbHi pieHAHHSI

numerical method

Memoo niooupauHs

36uyaliHi Ougheperyianvti pieHAHHS

DIBHANHHS 8 YACMUHHUX NOXIOHUX

Qizuuna cucmema

nepeobauenHs
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YMOYHEHHA
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Haoamu po3yMiHHs

giobusamu

npeocmasisimu peanii

cnpocmumu

nepesipka




Unit 6
DATA VISUALIZATION

eénpasuicmo (v), YMiHHA (8) YoMYCb

8I0N0BIOHUU

diazpama 3 oonacmsamu, NpoCmoposa
diazpama

8ICb

cicmoepama

N0BeOTHKO8I OAHI

b OyIvOawKosa diazpama
chart diazpama

CMoBn4uUK
i KOPOMKO, CIUCIIO

3anjtiymaHa cmamucmuka

sizyanizayis OaHux

ompumamu aHaimu4Hy inghopmayiro

PIi3HI Odcepena

pe3yibmamu, wo J1e2Ko po3pisHUmu

OYIHIOBAHHS

menjioea Kapma

iepapxiuni Oami

cicmoepama

ehexmugHull, Oi€8ULl IHCMPYMEHM

world c8im, Wo Hano8HeHull iHgpopmayicro
m 3MICMOBHA, KOHCMPYKMUBHA
83AEMO0is

JIHIUHA diazpama




YUCIeHHI 8UOU

particular range

obmediceHUll Olanason

waobaiou

Kpy2oea diazpama

no6yoosa cepii moyox 0aHux

C1080-2iOpU0

NPOcHO3HA ananimuka

nonepeoHsi 0bpooxa

NPAMOKYMHUK

pezpeciuHull ananiz OaHux

PAOOK

moukoea diazpama
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nioxoo0suul

OyiHIO8aAMU

npueepHymu )6azy

NOPIBHIO6AMU 3MIHHI 8EIUYUHU

nepeoasamu CK1aoHi ioei

sidobpascamu, 300paxcamu
iHghopmayiro

noKpawgyeamu po3yMiHHs

BUABNIAMU BUKUOU (3HAUEHHS, U0
CUTIbHO BLOXUNAIOMbCS)

IHmepnpemyeamu AHAallMUYHY
iHghopmayiro

odocsieamu yinet

PO3Kpumu 810HOUEHHS




cmexkyeamu 3MIHHI

0epesosudHa Kkapma

MeHOeHYis

Heuikaea, Hezaxonmarnua
cmamucmuka

HaouHe npunaodosi, HA0YHiCMy

813V AIbHI YS16T1E€HHS

MexXHIKU Gi3yanizayii




Unit 7

BASICS OF ROBOTICS

0is cu

800CKOHAEHT / MOOEPHI308aHiI
ceHcopu

3HAYHA /momimua Oegopmayis

PO3MAauo8aHULl 8 NeGHOM) NOPSOK)

joint

wiapHipte 3 €OHAHHA

NIOWUNHUK

PEMIHb

Ky1a4oK

oegpopmayis

NPYACHE MO

00/1AOHAHUN YUMOCH

¢ixcosana sico

PeuosUHa 3 81ACMUBOCMAMU PIOUHU
I eazy

wecmepHs

higher kinematic pair

euwa KIHeMamuyta napa

WapHIp

HepyxXome CHOTYYEeHH s

Kinemamuxa

JAHKA

nepecyeanHs

HUM¥CYA KIHeMamu4Ha napa

3y0 s, wo nepedysaoms y 3uenjieHHi

DPYXoMuti enemenm



https://www.multitran.com/m.exe?s=%D1%80%D0%B5%D1%87%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0+%D0%B7+%D0%B2%D0%BB%D0%B0%D1%81%D1%82%D0%B8%D0%B2%D0%BE%D1%81%D1%82%D1%8F%D0%BC%D0%B8+%D1%80%D1%96%D0%B4%D0%B8%D0%BD%D0%B8+%D1%96+%D0%B3%D0%B0%D0%B7%D1%83&l1=33&l2=1
https://www.multitran.com/m.exe?s=%D1%80%D0%B5%D1%87%D0%BE%D0%B2%D0%B8%D0%BD%D0%B0+%D0%B7+%D0%B2%D0%BB%D0%B0%D1%81%D1%82%D0%B8%D0%B2%D0%BE%D1%81%D1%82%D1%8F%D0%BC%D0%B8+%D1%80%D1%96%D0%B4%D0%B8%D0%BD%D0%B8+%D1%96+%D0%B3%D0%B0%D0%B7%D1%83&l1=33&l2=1

6a2am01<0pnycua cucmema

He3HayHa deghopmayis

Qizuunuil pyx

I’lOGOpOI’I’lHulZ KOHmMaxKkm

NOMEHYIUHUU DYX

HAUNpoOCmiwi CHONY4eHH s

npusMamuyne 3’ €OHAHHS

BIOHOCHULL pYX

6I0HOCHO OMOYEHHS

CMIUKUU

nOBOPOMHE 3 EOHAHHSL

PeBONOYIUHI MBOPIHHA

bazcama pi3HOMAHIMHICMb

Jcopcmie mijio

robot’s joint coordinated

KOOPOUHOBAHULL CYeNiob poboma

obepmoese 3 €OHAHHSL

set of machine elements

HAOIp enemenmie MauuHu

eau

KOoB3He 3'cOnanns

npocmopoee niaHye8aHH:A

NPYIHCUHA

CNPUYUHANU DYX

3MIHUMU CMAH HABKOTUUUHBO2O
cepedosuuya

3minosamu gopmy, degpopmysamucs

nonepeoHbo MpeHy8amucs

obepmamucsi

3asHasamu degpopmayii




nepeoasamu pyx

KDYMHUU MOMEHM

nocmyna’ijlbHe SMiLbleHH}Z

nio oieto cu

000pe 00I3HANHULL 8 [HIHCEHEPHOMY
NPOEKm)8aHHI




APPENDIX 2. Audioscripts

Unit 1
AUTOMATION AND PROCESS CONTROL SYSTEMS







Unit 2
SENSORS, ACTUATORS, CONTROLLERS




Unit 3
SOFTWARE FOR CONTROL SYSTEMS

“So what is a PID controller? It is an acronym that stands for Proportional

should be. These usually come in the form of sensors and meters. PIDs come in
many different forms including standalone units and PLC programming. We can
use our input and output cards along with programming software to set up a PID.”



Unit 4
COMPUTER INDUSTRIAL NETWORKS

The Benefits of Using Single Pair Ethernet for
Industrial Automation



Unit 5
MATHEMATICAL MODELING

Mathematical Modeling: Energy Balances



Unit 6
DATA VISUALIZATION




Unit 7
BASICS OF ROBOTICS




APPENDIX 3. Guidelines for Writing

Writing a report usually involves presenting your analysis or view,
highlighting key findings or insights, and summarizing the main points. The
general guidelines for organizing and writing a report are provided below:

v Organize information logically by following the pattern: introduction
- body - conclusion.

v Provide the information in a manner that is understandable, clear,
and concise.

v Use linking words and phrases to connect the paragraphs.

v Start by explaining the purpose of your report and how the
information is relevant.

v' Write your main argument(s). Provide evidence and examples to
support your main points.

v Summarize the main points, and highlight the key findings or
insights.

v Review your writing for spelling, grammatical, and punctuation
mistakes.

v Make sure to cite the examined sources properly.

For more information, please visit 10 Tips for Perfect Report Writing

Writing a manual usually involves presenting instructions or information
for users to understand products or procedures. The general guidelines for
organizing and writing a manual are provided below:

v Outline the manual structure. Organise information in a logical

hierarchical manner.


https://english-at-home.com/business/report-writing/

v" Your writing should be clear and easy to comprehend. Write in short
sentences to make it more understandable. Make sure to define any technical
terms you must use or include a link to a glossary.

v Include visuals, such as diagrams, charts, and videos to help the users
and make information in the manual more accessible.

v Consider the users are non-specialists. Don't forget to explain icons,
symbols, etc.

v Review your writing for spelling, grammatical, and punctuation
mistakes.

v' Make sure to cite the examined sources properly.

For more information, please visit Ultimate Guide to write instruction for

User Manual

Writing an essay includes the key elements, such as understanding the
topic, creating a draft, and improving and reviewing your final version. The
general guidelines for structuring and writing an essay are provided below:

v' Make sure you understand the instructions and topic or question of
the essay.

v Research on the subject to gain relevant information as well as
references for your arguments.

v Use evidence to build and support your main argument.

v Organize your essay coherently, including the main components:
introduction - body - conclusion.

4 Provide the information in a manner that is understandable, clear and
concise.

v Use linking words and phrases to connect the paragraphs.

v In introduction present the main argument or statement, provide the

background information.


https://document360.com/blog/creating-a-user-manual/
https://document360.com/blog/creating-a-user-manual/

v' Write a body of your essay, including the main points, examples,
evidence and names and quotations and citations from the sources.

v Summarize the key points, restate your main argument, write a
concluding statements.

v Review your writing for spelling, grammatical, and punctuation
mistakes.

v Make sure to cite the used sources properly.

For more information, please visit Writing a great essay

Writing a review involves the evaluation of different aspects of what is
reviewed, for example case study. The general guidelines for structuring and
writing a review are provided below:

v Take time to examine the case entirely and note key details,
examples, etc.

v Identify the main ideas and area of interest: problems and issues in
the case.

v Identify areas for improvement and all possible solutions to the
problems in the case.

v' Arrange information into several sections: introduction - body -
conclusion.

v Provide the information in a manner that is understandable, clear,
and concise.

v Use linking words and phrases to connect the paragraphs.

v Begin by introducing a case within the context, purpose, and
background information.

v In the main body review the key findings, explain the evaluation
criteria, and provide examples. Write about the strengths and weaknesses of the

case with examples or evidence if possible.


https://students.unimelb.edu.au/academic-skills/resources/reading,-writing-and-referencing/essays/writing-a-great-essay

v" In conclusion, sum up the main ideas, and overall evaluation of the
case, and restate your main findings.

v Review your writing for spelling, grammatical, and punctuation
mistakes.

For more information, please visit Need help with writing a case study

analysis?

In writing a blog post the key elements, such as catchy title, topic relevance,
engagement, and flow. The general guidelines for structuring and writing a blog
post are provided below:

v' Begin by creating an attention-grabbing title to engage your audience
and give the idea of what is the post about.

v Clearly state the subject of the post and your point of view on it.

v Support your main points with evidence such as quotes, statistics,

etc.

v Outline your content logically to guide your audience through your
thoughts.

v Use a clear layout with headings and subheadings for easy
navigation.

4 Provide the information in a manner that is understandable, clear,
and concise.

v" Use linking words and phrases to connect the paragraphs.

v Review your writing for spelling, grammatical, and punctuation
mistakes.

v Make sure to cite the used sources properly.

For more information, please visit How to Write a Blog Post in 10 Steps



https://apus.libanswers.com/course_specific/faq/272074
https://apus.libanswers.com/course_specific/faq/272074
https://www.masterclass.com/articles/how-to-write-a-blog-post

Writing a summary of an article usually sets the goal to provide a concise
and precise representation of the article’s content and the key points. The general
guidelines for organizing and writing a summary of an article are provided below:

v Read the article entirely and note key details, dates, examples, etc.

v Identify the main ideas and areas of interest.

v' Arrange information into several sections: introduction - body -
conclusion.

v on the supporting evidence, such as data, facts, or other details that
provide context for the main ideas.

v Write your summary, including main idea, supporting evidence,
relevant events or people.

v Review your summary for spelling, grammatical, and punctuation
mistakes and edit if necessary.

For more information, please visit How to Summarize an article

Writing a tutorial includes key elements such as clear objectives, organized
structure, relevant visuals, engaging content, real-world examples and effective
tips. The general guidelines for structuring and writing a tutorial are provided
below:

v Make sure you understand the needs, interests of your target
audience and their level of knowledge.

v Clearly state the purpose of your tutorial. What do you expect your
audience to learn from it?

v Maintain clear and logical structure to increase readability and guide
your reader though the content.

v Include relevant visuals, such as charts, graphs, diagrams, etc. to

illustrate the concepts and enhance clarity and understanding.


https://www.notta.ai/en/blog/video-summary

v' Include real-world examples to illustrate the relevance of the
concepts in particular spheres of life.

v Share a few tips or tricks that can engage the audience and be
extremely useful.

v Provide the information in a manner that is understandable, clear,
and concise.

v' Use linking words and phrases to connect the paragraphs.

v Review your writing for spelling, grammatical, and punctuation
mistakes.

v Make sure to cite the used sources properly.

For more information, please visit Writing Tutorials — 11 Essential Tips

To Crafting The Ultimate Tutorial



https://dailyblogtips.com/11-essential-tips-to-writing-the-ultimate-tutorial/
https://dailyblogtips.com/11-essential-tips-to-writing-the-ultimate-tutorial/

APPENDIX 4. Self-Assessment Keys

1. 2. 3 4. 5. 6. 7. 8. 9. 10.
A C D C B D A A B A
Sensors, Actuators, Controllers
1. 2. 3 4. 5. 6. 7. 8. 9. 10.
B A C B A D C B A A
Software for Control Systems
1. 2. 3 4. 5. 6. 7. 8. 9. 10.
A A C C A B D B A C
1. 2. 3 4. 5. 6. 7. 8. 9. 10.
A C A D C B B A D A




Mathematical Modeling

1. 2. 3. 4 5. 6. 7. 8. 9. 10.
B A C A B D A B C B
Data Visualization
1. 2. 3. 4 5. 6. 7. 8. 9. 10.
B A A C B D D D A B
1. 2. 3. 4 5. 6. 7. 8. 9. 10.
D A A C C B A B D C
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