MIHICTEPCTBO OCBITU I HAYKU VKPAIHU
3AITOPI3bKUI HALIIOHAJIBHUIM YHIBEPCUTET

JI. B. MocieBnu

MPO®ECIFMHO-OPIEHTOBAHUI MPAKTUKYM IHO3EMHOIO MOBOIO

MPaKTUKYM JIsl 3/100yBaviB CTYIEHS BUIIIOT OCBITH Marictpa
creriagbHOCTI «TeroeHepreTrKay

OCBITHBO-TIpOheciitHOiT Tporpamu « TernaoeHepreTuKa»

3aTBEPIKEHO
BUCHOIO pajoro 3HY
[Tporokoa Nel3 Bin 28.06.2022

3anopixoKs
2022



VIIK:811.111°276.6:621.4(076.5)
M 818

Mociesuu JI. B. IIpodeciitHo-opieHTOBaHUM MPAKTHUKyM 1HO3€MHOIO MOBOIO :
OpaKkTUKyM IS 3J00yBayiB CTYIEHsS BHINOi OCBITM Marictpa CIemiaabHOCTI
«TemnnoeHnepreTukay, OCBITHBO-TIpodeciiiHoi  mporpamu  «TermoeHepreTukay.
3anopixoks : 3anopi3bkuil HalloHAIBHUM yHIBepcuTeT, 2022. 59 c.

[TpakTKky™M mpu3HaueHUN aJs 37100yBayiB CTYIEHS BMILOI OCBITH MAaricTpa
CIeL1aJIbHOCTI «TemnoenepreTrka OCBITHBO-TIPOGECIitHOT  MporpaMu
«TennoenepreTuka sl BUKOPUCTAHHS MiJ Yac ayAUTOPHUX 3aHSATh.

OCHOBHOIO METOI BHUJAHHA € (OPMYBaHHS aAHIJIOMOBHOI MpPOQeciiiHO-
KOMYHIKaTUBHOI KOMMETEHIIli. Jlo 3MICTy MPaKTHUKyMy BKJIIOYEHO TEMH, CIPSIMOBAaHI
Ha (hopMyBaHHS KOMYHIKATHBHOI KOMIIETEHIlI B YMTaHHI Ta TOBOPIHHI, PO3BUTOK
YMiHb [TIHCEMHOI'0 MOBJIEHHSI, 30araueHHs] TEpMIHOJIOTIYHOTO CJIIOBHUKOBOTO 3a11acy.

VY mpakTUKyMi MOJIaHO B CHCTEMAaTHU30BAaHOMY BUIJIAJI MPOTPAMHUN MaTepiaj
mucuiuiiay «IIpodeciiino-opieHTOBaHUI MPAKTUKYM 1HO3EMHOIO MOBOIO». Y BUJIaHHI
npeacTaBieHo Matepian 3 12 Tem, o0’emHanux y 4 posaumu: Fundamentals
of professional communication, Academic communication, Traditional sources
of energy, Alternative sources of energy. Ctpykrypa po3aiiiB yHiikoBaHa i BKIIFOYa€e
aBTEHTHYHI TEKCTU MPOo(deciiHOT TEMaTUKH, KOMIJIEKC MOBHUX 1 MOBJICHHEBHUX BIIPaB
Ta 3aBAaHHS, 110 CHPHUITUMYTh PO3IMIMPEHHIO aKTUBHOI'O TEMAaTUYHOIO CIOBHHUKA U
(GhopMyBaHHIO KOMYHIKATUBHUX YMIHb IMCEMHOTO Ta YCHOTO MOBJICHHSI.

Bunanus copsmoBaHe Ha (QopMyBaHHS |y MalOyTHIX IHXKEHEpIB 3
TEMJIOEHEPreTUKA MPAKTUYHUX HABUYOK BOJIOJIHHS AHIIIMCHKOIO MOBOKO B 00CS3I,
HEOOXITHOMY i1 pOOOTH 3 HAYKOBOK JITEpaTyporo 3a (paxoMm; HABUUOK YCHOTO
CHUIKYBaHHS B IpodeciiiHiil chpepl B KOHTEKCTI OKPECIEHOT TEMATUKH.

Penensent

C. B. Isanenxo, xanauaat (GijgoJIOTIYHUX HAyK, JIOLUEHT Kadeapu BHKIadaHHS
JIpyroi 1HO3eMHOiI MOBH, B.O. 3aBijyBauya Kadeapu 1HO3EMHUX MOB TpodeciiiHoro
CIIpSIMyBaHHS

BinnosiganbHuii 3a BUITyCK
C. B. Isanenxo, B.0. 3aBimyBaua Kadeapu I1HO3EMHHX MOB MPOdeciiftHOTO
CIpsIMyBaHHS



SMICT

3 1 O 8 U 4
CHAPTER 1 FUNDAMENTALS OF PROFESSIONAL COMMUNICATION 6
UNIT L CAREER. ... 6
UNIT 2 SOFT SKILLS. ... 12
UNIT 3 MY SPECIALTY ..ot 15
CHAPTER 2 ACADEMIC COMMUNICATION. . ccttttiuiieiieiiiiiecieineinennns 19
UNIT 4 WRITING ABSTRACTS AND  PROFESSIONA 19
PRESENTATION S .. e
UNIT 5 ANALYZING DIAGRAMS, GRAPHICS. ... 23
CHAPTER 3 TRADITIONAL SOURCES OF ENERGY....ccccocvviiiiiniinnnnnn 27
UNIT 6 THERMAL ENERGY ... 27
UNIT 7 HOW DOES A THERMAL POWER PLANT WORK................ 30
UNIT 8 HYDROPOWER......c.oiiiiii e 33
CHAPTER 4 ALTERNATIVE SOURCES OF ENERGY...ccccvviiiiiniinennnn. 36
UNIT 9 RENEWABLE ENERGY ... 36
UNIT 10 SOLAR ENERGY ... 38
UNIT 11 ENERGY-SAVING SOLUTIONS. ..., 42
UNIT 12 INNOVATIONS IN THE ENERGY SECTOR OF UKRAINE.... 46
N e N3 o e 50
GLOSSARY OF TERMS IN HEAT POWER ENGINEERING.......c.cccccvuen..e. 50
COMMON PHRASES USED IN ACADEMIC TEXTS...cccivtiieiiiiiiiinennennne 52
BUKOPUCTAHA JIITEPATYPA...ccctiiiiiiiiiiiiiiiiiiiiiiititcietiececiaccneenns 57
57

PEKOMEH/IOBAHA JIITEPATYPA...ccctiiiiiiiiiiiiiiiiiiiiiiiiiiiiecinecinecnne



BCTYII

BianoBigno g0 po6ouoi mporpamu aucuuiutiau «IIpodeciitHo-opieHTOBaHUM
MPAKTUKYM 1HO3EMHOIO MOBOIO » € OOOB’SI3KOBOIO JIMCIUIUTIHOIO Y HaBYAIbHOMY
IUTaHI MIATOTOBKM 3700yBadiB CTYMEHS BHILNOI OCBITHM Marictpa CHelialbHOCTI
Temnmoenepretuka» OcCBITHBO-TIpodeciitHOi mporpamu  «TernoeHepreTukay s
CTYACHTIB TepIIoro poky HaB4aHHi. OCHOBHUM 3a80aHHAM Kypcy € (hopmyBaHHA
HAaBUYOK €(DeKTUBHOI KOMYHIKAIII1 aHTJIIHChKOI0O MOBOIO B aKaJIeMIYHOMY, HAYKOBOMY,
npodeciitHOMy CepeIOBHIIIi.

VY pe3ynpTaTi BUBUECHHS HABYAIBHOT JUCIUIUTIHU CTYICHT IOBUHEH HA0YTH TaKHX
pe3yJbTaTiB HaBUYaHHS (3HAHHS, YMIHHS TOINO) Ta KOMIIETEHTHOCTEH: 3aed/vHi
KomnemeHmHocmi (3HAHHS Ta PO3YMIHHSA TMPEIAMETHOI 00JacTi Ta PO3yMIHHS
npodeciiiHoi JISTIbHOCTI; BMIHHS BUSIBIISITH, CTaBUTH Ta BUPINIYBAaTH MPOOJIEMU;
3JIaTHICTH CIUIKYBATHUCS 3 MPEICTABHUKAMU THIINX MPOQECIHHUX TPYIT PI3HOTO PiBHS;
3JIaTHICTb JISITH COLIAJILHO BIAMOBIIAIHO Ta CBIJIOMO); CHReyianbHi KOMNemeHmHOCmi
(3maTHICTh 3AIMCHIOBATH 1HHOBAIMHY ISUTBHICTH B TEIUIOCHEPTCTHUIN); NPOSPAMHI
pe3yromamu HaeuanHs (BUIBHO CIUIKYBAaTHUCS JI€P>KaBHOIO MOBOIO 3 TpodeciiHuX
[IMTaHb, OOrOBOPIOBATH pE3YyJbTaTH BHPOOHHMYOI, HAYKOBOI Ta IHHOBALIMHOI
TISUTBHOCTI 3 (axiBISIMH Ta He(axiBUSIMH, HOTPUMYBATHUCh BUMOT BITUM3HSHOTO 1
MDKHApOJHOTO 3aKOHOJABCTBAa 1 MPakTUK MDKHAPOMHOI [isSIBHOCTI Yy cdepi
TEIUIOCHEPTETUKU; PO3YMiHHSA TpodeciiHuX 1 ETUYHHX CTaHAapTiB I[l)IJ'IBHOCTl,
3aCTOCYBaHHA iX MiJ 4Yac [ISJIBHOCTI Yy cdepl TEeIIOEHEPreTUKH; €ePEKTUBHO
CHIBIIPALIOBAaTH 3 Kojieramu, Oepydl BIANOBIJAIBHICTh 3a NEBHUK HANpsiM 1 CBIA
BHECOK JIO CIUJIBHUX PE3YJbTATIB IISIIBHOCTI, @ TAKOXK BIIACHUN PO3BUTOK 1 PO3BUTOK
KOJICKTHUBY).

JIy1s noCATHEHHS! KOMIIETEHTHOCTEN CTYJIEHT MIOBUHEH 3HATH:

- 0a30By (paxoBYy TEPMIHOJIOT1O 1HO3EMHOIO MOBOIO;

- OCHOBHI (hax0B1 MI>KHAPO/IHI BUJAHHS Ta HAYKOBO-METPUYHI 0a3u TaHUX 13
rajry3i eHepreTHKH;

- MOXJIMBOCTI BHMKOPHUCTAaHHS 1iX 1H(OPMATHUBHOIO TNOTEHIANy IS
MIPOBEJICHHSI TOCI1IKEHb;

- MpaBwWia CKJIaJaHHS HAyKOBHUX CTaTeW, aHOTAalllid, JOMOBiJEeH 1HO3EMHOIO
MOBOIO;

- mpasuia cknaganas CV 1H03eMHOI0 MOBOIO;

yMiTH:

- BOJIOJITH ¥ BIJILHO OMepyBaTH (axoBOIO 1HO3EMHOIO TEPMIHOJIOTIEIO;

- KOPHUCTYBAaTHCSl CyYaCHUMH MIKHAPOJHHMH aKaJeMIYHUMHU BHJIAHHSIMH Ta
CHeliaJli30BaHMMU HAyKOBO-METPUYHUMH 0a3aMU JaHUX 13 Tally3l eHepreTHKH,

- KOPHUCTYBAaTHCS CY4YaCHUMHU CIHEIlai30BaHUMH CIIOBHUKAMH 3 PI3HUX
rajry3eil Hayku 1 TeXHIKH;

- BOJIOJITU €JIEGKTPOHHMMHM 3aco0aMM Mepekiany gk y pekumi on-line, Tak 1
Creriajgiz3oBaHUMHU MporpaMHuMu nipoaykramu (Lingvo Toro);

- CKJIaJIaTH aHOTAaIlli Ta pe3IoMe CTaTe 1HO3EMHOI0 MOBOIO;
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- MHCaTH HAYKOBI CTATTI 1HO3EMHOIO MOBOIO;

- ckiagatu ocobucte pestome ta CV;

- CKJaJaTH aHoTamii A0 KBajiikamiiiHUX poOIT Ta HAYKOBUX CTaTe
1HO3EMHOIO0 MOBOIO;

- pO3poOJIATH TMpe3eHTallli a0 JOMOoBiAeH 1 BHCTYNHTH Ha HAYKOBIH
KOH(epeHIIii;

- 3/1MCHIOBATU IHHOBAIIWHY JISUIBHICTh B €HEPreTHII];

- po3yMite npodeciiiHi 1 eTHUHI CTaHAAPTH AISUTBHOCTI, 3aCTOCOBYBATH iX i
qac TisSIIbHOCTI y chepl eHepreTUKH.

Y BHUAaHHI TpeACTaBiIeHO Mmartepian 3 12 Tem, 00’eaHaHUX y 4 pPO3IUIH:
Fundamentals of professional communication, Academic communication, Traditional
sources of energy, Alternative sources of energy. TekcTi BHUCBITJIIOIOTH 3arajibHi Ta
Cy4yacHl mpoOJieMaTU4HI MUTaHHA €HEepreTuyHoi ramysi. CTpykTypa KOXKHOI 3 TeM
yHi(iKOBaHa 1 BKIIIOYAE:

*  MOATOTOBYY POOOTY, COIPSIMOBAHY Ha CIIPUHWMAHHS TEKCTY;

* OCHOBHHI TEKCT Ta OJIOK 3aBAaHb JI0 HbOTO, 1110 CIIPSIMOBAHI Ha aKTUBI3AIl IO
MEBHOTO JIGKCHYHOIO Marepialy Ta pPO3BUTOK IHIIOMOBHOI  MpodeciiHol
KOMITETEHTHOCT] Y TOBOPIHHI Ta MUCHMI.

B skocti gomaTka [0 BUAAHHS — BKIJIIOUEHO AHTJIO-YKPATHCHKUM CIIOBHUK
TEPMiHIB 3 TEIUIOEHEPTeTUKH, HEOOXITHUX JJII PO3YMIHHSA TEKCTIB BUAaHHA. OKpiM
TOT0, 1I0JIaTOK MICTUTh CIIMCOK HAYKOBUX KJIIIIE JIJIsl HAITMCAHHSI aHOTallli 70 (haxoBUX
cTaTeil Ta BiacHe cTtaTeil. BuUKIaneHHA Marepially IPYHTY€TbCS Ha IpHHIMIAX
metonuku CLIL.



CHAPTER 1. FUNDAMENTALS OF PROFESSIONAL COMMUNICATION
UNIT 1. CAREER
I. Preparation

Before reading study the following vocabulary:

employee/employer

a full-time/part-time job
job interview

to apply for a job
vacancy

to fire somebody, to sack somebody
to give somebody notice
unemployment

flexible timetable

salary

to work in shifts

to work overtime

Il. Reading Text

Strategies to Build a Successful Career

Having a successful career will offer you a lot of benefits and real profitable
opportunities. As we live in a world governed by social status and money, working
your way up to the top will definitely improve your quality of life. There are many
possible reasons for which an individual would desire success.

1. ldentify Your Goals

You need to identify what are your biggest rational wishes. Then, start going deeper
and make an in-depth introspection in which you should think about the connection
between your inner desires and your rational goals.

They have to match. Otherwise, you will not be truly fulfilled with your professional
life. Identifying your goals takes some time and effort, but it is a truly important process
in any successful person's journey.

2. Build a Professional Resume

By taking care of this aspect, you are making sure that you'll never be caught off
guard. Opportunities are everywhere, and you should always be ready with a quality
resume. | believe that letting professionals deal with your resume is a productive
choice.

3. Become Aware of Your Strengths

Awareness is an essential key to personal improvement. By being aware of your
inner thoughts, your strengths, your desires, and your disadvantages, you can adapt
your life to whatever conditions you' re being put through. You'll also get many benefits
as you can leverage your knowledge and wisdom for the best purposes.
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No matter your strengths and disadvantages, you should choose a career path that
advantages your traits and qualities.

4. Assume Full Responsibility for Your Life

One difference between mediocre and successful professionals: responsibility. Even
though you know the concept, you may not apply it every day. Whenever something
bad happens, you need to assume it.

Start assuming responsibility for all of your actions and never blame anyone for your
mistakes. That's the worst thing someone can do. Do not take things personally, and be
calm.

5. Always Raise Your Standards

Here's another critical factor that differentiates the successful from the non-
successful. Your standards influence the way you think, believe, and behave. If your
standards are high, you'll never be satisfied with less than you can accomplish. People
with high standards are most of the time more successful than the average.

Every two or three months take a moment to reflect upon your standards and values.
Try to improve them bit by bit up until you realize that you've become the best version
of yourself.

6. Brand Yourself

Branding is very important nowadays. Big companies are spending hundreds of
millions in order to establish themselves as the "big dogs" in the marketplace. It is an
old business strategy used by almost every professional company. Your branding is
your image in the marketplace.

Professional employees should brand their names and services and constantly
improve it. You can do that by starting a blog, creating a professional social media
profile, or simply by providing awesome services.

7. Network -- A LOT

Networking is all about opportunities and connections. When you meet new people,
you basically get a chance to use their skills to your advantage. Of course, you must
also give back something: your services, your knowledge, your money. Successful
people always network and create those life-lasting profitable relationships.

Start by creating social media profiles on LinkedIn, Twitter, and Facebook. These
three specific networks are the best choices when it comes to this type of activity.


http://linkedin.com/
http://twitter.com/
http://facebook.com/

& After-reading tasks

1. Insert the appropriate word or word combination from Vocabulary:

There are as many kinds of careers as there are people. They vary greatly in the type
of work involved and in the ways they (1) a person’s life.

The kind of career you have can (2) your life in many ways. For example,
it can (3) where you live and the friends you make. It can reflect how much
education you have and can determine the (4) of money you earn. Your career
can also affect the way you feel about yourself and the way other people act toward
you. By making wise decisions (5) your career, you can help yourself build
the life you want.

To make wise career decisions and plans, you need as much information as possible.
The more you know about yourself and career (6) , the better able you will be
to choose a (7) career.

Learning about oneself. People differ in what they want from a career. Many people
desire a high income. Some hope for fame. Others want (8) . Still others want
to serve people and make the world a better place.

Before you begin to (9) career fields, you should determine (a) your
values; (b) your interests; and (c) your aptitudes (abilities). Most people are happiest
in jobs that (10) their values, interests, and aptitudes.

Each person has many values, which vary in strength. For example, money is the
strongest value for some people — that is, wealth is more important to them than
anything else. As a result, they (11) their thoughts, behaviour, and emotions
on the goal of earning a high income. Other values include devotion to religion, taking
risks, spending time with family, and helping others. People should understand their
values prior to making a career decision.

You can develop an understanding of your values by asking yourself what is most
important to you and by examining your beliefs. For example, is it important to you to
work as a member of a team? Or would you rather be in charge or work alone?
If working alone or being in charge is important to you, independence is probably one
of your (12) values.



10
11

12

2. Answer the questions:

1)
2)
3)
4)
5)
6)

A

move
move
control
amount
in relevant to
hours
satisfying
accident
research
fit

move

best

B
influence
interest
choose
mass
concerning
moments
delightful
experience
examine
agree

meet

primary

C
persuade
disturb
determine
volume
respect
occasions
comfortable
adventure
inspect
change

focus

elementary

D

guide
affect
discover
supply
In a case
opportunities
suitable
incident
explore
belong

follow

primitive

Do you agree with all strategies for building a successful career?
What categories of people are a part-time job suitable for?

Is the unemployment level high in Ukraine?
What steps should you take to apply for a job?

Why is it difficult/easy to run a firm?

What are the most important criteria for a successful job?

3. Quiz:
1. Abilities relating to dealing with persons on the job
a) Interpersonal

b) Teamwork skills

c) Networking
d) Punctuality
2. A meeting between an employer and a job applicant
a) board meeting
b) interview

c) on the job training

d) negotiation



3. A person working for someone else
a) employer
b) employee
c) co-worker
d) trainee
4. A form in which you supply information about yourself that will help an
employer make a hiring decision
a) References
b) Summary
c) CV
5. Someone who hires another person
a) Employee
b) Employer
c) HR
d) Job personnel
6. People who know an applicant well and can provide information about that
person professionally
a) Parents
b) References
¢) Acquaintances
d) Colleagues
7. Being able to easily accept new challenges
a) Flexible
b) Integrity
¢) Creativity
d) Aptitude

4. Speak upon the strategies for building a successful career.
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5. Write your own CV based on the sample

STEVEN TERRY
Sales Staff

Oct 2010 - May 2014
TOPCV University, Major: Corporate Administration
GPA: 3.6/4

Oct 2010 - May 2014
TOPCV University, Major: Corporate Administration
GPA:3.6/4

June 2014 - Present

nemeonmers L roscvuso sasun

O Male - Write and upload product advertising post via
Facebook, Forum...
G May 19,1992 - Introduce, consult products and answer customers' queries
via phone and email.
I 986-2323-3434
© Nov2013 - Jun 2014
. Steven@3223.com

TOPCYV Shop, Part-time Sales Staff

- Sell goods for Foreigners and Vietnamese at the Shop

London, England - Advertise products on media publications such as: banner,
posters leaflets...

and understanding of market to become a

professional Sales Staff and bring a lot value Jan 2014 - Feb 2014
to Customers. From that, | will contribute to
development of TOPCV Cempany.

-
ale

Http:/steven-info.me

TOPCV - EDUCATION TALK 2014, Member of US Ambassador

- Organize monthly events, network with US alumni
- Share how to hunt scholarships and US student’s life

experiences to all students who have received offers from

Language: English, Japanese, Chinese
Computer: Word, Excel, Powerpoint

| like soccer, music.. _

Mr: Jack Harison - Director of TOPCV JSC
Phone: 986-2323-3434

2013-2014: TOPCV Scholarship in 2nd semester 2012-2013
and 1st semester 2013-2014
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Unit 2. SOFT SKILLS

I. Preparation

Before reading study the following vocabulary:

to perform

to define
abilities
negotiating
troubleshooting
measurable
specific tasks
requirements
accurate

to highlight
to elaborate

I1. Reading Text

Hard skills vs. Soft skills
When you are looking for new recruits or promoting from within there will be a set
of skills your roles require. Some skills people will have as part of their nature, while

others need to be taught.

The hard skills can be defined as part of the role specification. And soft skills are

defined as the person specification.

Hard skills Vs

ﬁ ..|IHI|||| g
=
=

Specific competencies, skills,
knowledge, and abilities
needed to perform a specific
task or role.

Hard Skills:
Microsoft office
Interpreting data
Financial planning
Copywriting
Troubleshooting
Project management
Spoken languages

What are Hard Skills?
12

Soft skills

Personality traits, social competencies
and skills, knowledge, and abilities
used to perform interpersonal
activities and unique tasks.

Soft Skills:
Communication skills
Timekeeping
Critical thinking
Leadership skills
Motivation
Ambition
Negotiating



Hard skills are specific competencies, skills, knowledge, and abilities needed to
perform a specific task or role. They can be learned through education and professional
development. Usually, they are technical (but not always) and easily measurable.

Hard skills can be demonstrated through educational certificates or practical
demonstrations.

For example, software development requires knowledge of some programming
language and can be used for a variety of tasks, but the main goal is to write a computer
program. The proficiency level can be easily measured.

Another example, design (of course it can be different - interior design, web design,
etc.) but in general it is a specific skill set needed to perform exact tasks.

Microsoft suite knowledge, another example of hard skills, you can learn how to
use Microsoft Word and Excel, and most often it will be needed for specific tasks.

So, each role will have different skill set requirements but they will be needed to
perform a specific task.
What are Soft Skills?

Soft skills are personality traits, social competencies and skills, knowledge, and
abilities used to perform interpersonal activities and unique tasks. Sometimes they are
also called human skills.

Usually, they are more closely linked to people’s personality traits they are born
with and social skills. But they also can be trained and developed through practice and
professional development.

Unfortunately, it is not that easy to gauge if someone has the right soft skills as there
Is less information to draw upon. This is especially true when hiring new employees as
their soft skills will need to be assessed by getting to know them.

There are specific techniques and tests that can be used to measure soft skills, but note
the results will be quite vague and not accurate. Only real-life situations will display
how good people are in this area.

Certain soft skills you would ideally like all of your employees to have are
punctuality and collaboration. Other skills might only be necessary for specific roles
like leadership, communication, strategic thinking, and problem-solving.

Soft skills don’t come with certification but they are easily identified while working
with someone. People with leadership skills will naturally take ownership and step up
to lead. Those who are excellent timekeepers will always be on time or be forthcoming
about potential lateness.

How to highlight your skills throughout the interview process

Once you make it to the interview phase, you will have an opportunity to display
your soft skills and elaborate more on your hard skills. You may be asked to display
your hard skills with a test or portfolio.

You can highlight key soft skills by:

Showing up on time or early to the interview (punctuality or dependability)
Maintaining eye contact (active listening)

Speaking clearly when prompted (effective communication)

Answering questions about your resume and experience honestly (integrity)
Asking follow-up questions (active listening)

13



You can highlight your hard skills by:
Elaborating on your experience and training
Providing a portfolio (digital or physical)
Effectively answering technical questions related to the work
Asking follow-up questions related to the work
Effectively working through skills tests (if required at the interview)
(From: https://www.valamis.com/hub/hard-skills-vs-soft-skills)

&5 After-text exercises

1.Tick the sentences true/false:

1) Hard skills may be easy to observe, quantify, and measure.

2) Hard skills are not generally listed in the job postings or job descriptions.

3) Hard skills are often learned in schools, Universities, and from books.

4) Soft skills are the Non-Technical Skills necessary for success in the workplace.

5) Soft skills are not typically associated with the behaviors and personality traits
of an individual.

2. Insert the appropriate word or word combination from Vocabulary:
1) Hard skills are technical (but not always) and easily ....
2) We need someone who is practised at ... business deals.
3) He’s very good at ... because he knows these computers as well as anybody.
4) The report ... the need for improved safety.
5) Herefused ... on why he had resigned.
6) The figures they have used are just not ...
7) We usually ask interviewees ... a few simple tasks on the computer just
to test their aptitude.
8) One of'the ...of the job is fluency in two or more languages.

3. Find in the text the examples of the Passive Voice.

4. Answer the questions:
2) What soft skills do you have?
3) What soft skills would you like to have?
4) Is it possible for a person to have all of them?
5) What soft skills should an engineer have?
6) What steps should be taken to develop soft skills?
7) What is troubleshooting
8) Evaluate your hard skills.

5. Speak about the differences between hard and soft skills.
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https://dictionary.cambridge.org/dictionary/english/practised
https://dictionary.cambridge.org/dictionary/english/business
https://dictionary.cambridge.org/dictionary/english/deal
https://dictionary.cambridge.org/dictionary/english/know
https://dictionary.cambridge.org/dictionary/english/computer
https://dictionary.cambridge.org/dictionary/english/report
https://dictionary.cambridge.org/dictionary/english/improved
https://dictionary.cambridge.org/dictionary/english/safety
https://dictionary.cambridge.org/dictionary/english/refuse
https://dictionary.cambridge.org/dictionary/english/resigned
https://dictionary.cambridge.org/dictionary/english/figure
https://dictionary.cambridge.org/dictionary/english/ask
https://dictionary.cambridge.org/dictionary/english/interviewee
https://dictionary.cambridge.org/dictionary/english/simple
https://dictionary.cambridge.org/dictionary/english/task
https://dictionary.cambridge.org/dictionary/english/computer
https://dictionary.cambridge.org/dictionary/english/test
https://dictionary.cambridge.org/dictionary/english/their
https://dictionary.cambridge.org/dictionary/english/aptitude
https://dictionary.cambridge.org/dictionary/english/job
https://dictionary.cambridge.org/dictionary/english/fluency
https://dictionary.cambridge.org/dictionary/english/language

UNIT 3. MY SPECIALTY

|.Preparation
Before reading study the following vocabulary:

contribution
renewable
availability

to deteriorate
assets

to deplete

to take into account
competitiveness
opportunity
appropriate
mutual exchange
graduates
facilities
state-of-the-art

Il. Reading Text
Heat power engineering Bachelor’s degree programme in Ukraine

Heat power engineering is the most important part of the national Ukraine’s
economy. It provides the functioning of all national economy sectors, the consolidation
of Ukraine’s subjects, makes a decisive contribution to the formation of the main
financial and economic indicators of the country and ensures Ukraine’s energy
security.

During the students’ training in the educational program “Heat power engineering”
the main emphasis is paid on the formation and development of professional skills in
heat power engineering, i.e. the ability to solve complex special and practical problems
in professional engagement: the formation and use of heat energy, special non-
conventional and renewable energy sources, control over heating and power processes
and systems, organizational and legal aspects of heat power management.

The educational program focuses on training professionals who have deep
knowledge and are able to solve: the availability of investment resources for the
industry appeal; the unsatisfactory condition of the energy sector, which continues to
deteriorate due to the technical aging of fixed assets, most of which have already
depleted their resources and need immediate modernization or replacement; lack of
investment for fixed assets modernization of thermal energy.

The program is created taking into account the development of scientific trends and
industrial areas of the field, heat power engineer’s tasks and duties in institutions,
organizations or research institutes, to increase the competitiveness of graduates in the
labor market and their professional and scientific growth.

Program Benefits:
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e The program encourages students to participate in research studies, write
academic papers and take part in international conferences, forums, seminars,
contests and academic competitions in the specialty.

e The high level of specialists’ practical training is provided by the developed
international cooperation in scientific and educational fields.

e Lifelong training to improve professional and other activities.

e Opportunity to continue training at the next level of higher education (master’s
degree), including the cross-entry system in specialties of any field, that is not
prohibited by law, in case of successful passing appropriate entrance exams.

e Cooperation with leading Ukrainian institutions of higher education for the
organization of mutual exchange of students, teachers and administrative staff
according to the cooperation agreement.

Main disciplines of professional training

Boiler Installations of Industrial Enterprises; Heat Supply Sources of Industrial
Enterprises; Heating Energy Distribution and Heat System Use; Operation and
Adjustment of Thermal Power Equipment; Heat Distribution Networks and their
Equipment; Basics of Energy Conservation; Heating Processes and Installations;
Ventilation Systems in Heat Power Engineering; Transportation and Use Systems of
Combustible Gases in Heat Power Engineering; Gas Networks and Equipment of Gas
Networks; Hydraulic and Aerodynamic Machines; Dust Collection and Industrial
Wastes Remediation; Alternative and Renewable Energy Sources; Fuel and
Combustion Theory; Heat Power Systems of Industrial Enterprises; Steam and Steam
Turbines.

Positions that graduates can hold

A characteristic feature of the educational-professional program “Heat Power
Engineering” is its interdisciplinary nature, which allows graduates to master skills in
various fields of professional engagements. It will enable young professionals to be
competitive and adapt to the dynamic conditions of the labor market, to join the ranks
of professional heat engineers, and to hold relevant positions according to the National
Classification of Ukraine «Occupational Classificationy;

3115 - Heating engineer;

3113 - Technician for operation of solar power systems, energy technician;
3117 - Technician for operation of gas facilities objects;

3112 - Technician of sanitary systems, technician-designer;

3119 - Technician - heating engineer;

3111 - Specialist in energy management in buildings;

2147.2 - Ventilation engineer, gas facility objects operation engineer

16



Joint Nordic Master’s degree programme
Innovative Sustainable Energy Engineering

7

Study track focus and goal:

This track meets the challenges set by global warming and depletion of fossil fuel
resources by providing world class education in advanced technologies and systems
for efficient, clean and competitive conversion, distribution and use of electricity,
heating and cooling.

Training is provided in the use of optimization and modelling tools for design and
planning on the technical plant level, including state-of-the-art technologies, at the
same time that necessary knowledge on energy systems is given in order to gain
perspective. After completion, the student will be well poised for a career within a
large number of sectors in industry which utilizes energy, as well as academia. The
enormous transformations needed in the energy system in the future, will make such
knowledge highly valuable.

Learning outcomes:

Students become skilled in analysis, optimization and design of combined heat and
power plants and industrial heat processes, acquiring also state-of-the-art knowledge
on technologies for fuel conversion with reduced or zero CO; emissions (biomass and
waste conversion, Carbon Capture and Storage technologies).

By acquiring complementary knowledge on an energy systems level, students are
trained to approach problem-solving in an interdisciplinary way.

Students are prepared for a professional career within the energy industry and power
generation companies.
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25 After-text exercises

1. Insert the appropriate word or word combination from Vocabulary:

1) ... technology means the highest level of development, as of a device, technique, or
scientific field achieved at a particular time.

2) Itis not true there is a crisis in the country's scientific or technological ...

3) Is this an... occasion to discuss finance?

4) The hotel offers exceptional sporting... , including a 50 metre swimming pool.

5) A company's ...can consist of cash, investments, specialist knowledge,
or copyright material.

6) If we continue to .... the earth's natural resources, we will cause serious damage to
the environment.

2. Match the words with their definitions:

1. completion a) to become worse as time passes

2. todeplete b) to receive an academic degree or diploma

3. entrance c¢) relating to, characterized by, or based on competition

4. mutual d) the act or process of completing

5. competitive e) to lessen markedly in quantity, content, power, or value

6. to graduate f) admission

7. to deteriorate g) of or relating to a plan whereby the members of an
organization share in the profits and expenses

3. Answer the questions:
1) What benefits do the students of this program have?
2) Why does that specialty have its interdisciplinary nature?
3) What positions can graduates hold?
4) How many disciplines are taught within Bachelor’s degree program?
5) What is the aim of this educational program?
6) Is that profession essential in Ukraine? Why?
7) Why did you decide to become an engineer?

4. Speak upon the topic: My Specialty
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https://www.lawinsider.com/dictionary/state-of-the-art-technology
https://dictionary.cambridge.org/dictionary/english/true
https://dictionary.cambridge.org/dictionary/english/crisis
https://dictionary.cambridge.org/dictionary/english/scientific
https://dictionary.cambridge.org/dictionary/english/technological
https://dictionary.cambridge.org/dictionary/english/occasion
https://dictionary.cambridge.org/dictionary/english/discuss
https://dictionary.cambridge.org/dictionary/english/finance
https://dictionary.cambridge.org/dictionary/english/hotel
https://dictionary.cambridge.org/dictionary/english/offer
https://dictionary.cambridge.org/dictionary/english/exceptional
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https://dictionary.cambridge.org/dictionary/english/include
https://dictionary.cambridge.org/dictionary/english/metre
https://dictionary.cambridge.org/dictionary/english/swim
https://dictionary.cambridge.org/dictionary/english/pool
https://dictionary.cambridge.org/dictionary/english/cash
https://dictionary.cambridge.org/dictionary/english/investment
https://dictionary.cambridge.org/dictionary/english/specialist
https://dictionary.cambridge.org/dictionary/english/knowledge
https://dictionary.cambridge.org/dictionary/english/copyright
https://dictionary.cambridge.org/dictionary/english/material
https://dictionary.cambridge.org/dictionary/english/continue
https://dictionary.cambridge.org/dictionary/english/natural
https://dictionary.cambridge.org/dictionary/english/resource
https://dictionary.cambridge.org/dictionary/english/cause
https://dictionary.cambridge.org/dictionary/english/serious
https://dictionary.cambridge.org/dictionary/english/damage
https://dictionary.cambridge.org/dictionary/english/environment
https://www.merriam-webster.com/dictionary/competition
https://www.merriam-webster.com/dictionary/completing

CHAPTER 2. ACADEMIC COMMUNICATION

UNIT 4. WRITING ABSTRACTS AND PROFESSIONAL PRESENTATIONS

Preparation

Use the provided information for writing an abstract of an article:

Writing abstracts

What is an abstract?
An abstract is a 150- to 250-word paragraph that provides readers with a quick
overview of your essay or report and its organization. It should express your thesis (or
central idea) and your key points; it should also suggest any implications or
applications of the research you discuss in the paper
Typically, an abstract for paper or presentation is one or two paragraphs long (120 —
500 words). Abstracts usually spend
e 25% of their space on the purpose and importance of the research (Introduction)
o 25% of their space on what you did (Methods)
o 35% of their space on what you found (Results)
e 15% of their space on the implications of the research
Sample of an abstract:

Purpose

Methods

Results

Implications

This paper analyzes how novices and experts can safely adapt and
transfer their skills to new technology in the medical domain.

To answer this question, we compared the performance of 12 novices
(medical students) with the performance of 12 laparoscopic surgeons
(using a 2D view) and 4 robotic surgeons, using a new robotic system
that allows 2D and 3D view.

Our results showed a trivial effect of expertise (surgeons generally
performed better than novices). Results also revealed that experts have
adaptive transfer capacities and are able to transfer their skills
independently of the human-machine system. However, the expert’s
performance may be disturbed by changes in their usual environment.

From a safety perspective, this study emphasizes the need to take into
account the impact of these environmental changes along with the
expert’s adaptive capacities.

Structure components of an article:
IMocranoBka nmpoodaemu —problem statement, research justification,
AHaJTi3 0CTAHHIX I0CTiKeHb Ta MyOJTikanii — (cTaH JOCIIHKCHH)
research publications (previous research, the state of theme research),
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Merta cratTi — the aim (purpose) of the article (paper),

Bukian ocHOBHOTo MaTepianay nociaimkenns — the main material,
Bucnosxku — conclusion(s),

I[epcnekTuBn mnogaasmux gociaimxedb — further research
prospects,

Cnucok BUKOPUCTAHUX JKepen — references.

25 After-text exercises

1. Read the abstract of the article “What is energy efficiency?”: what are the
peculiarities of a scientific style?

Abstract

This paper critically reviews the range of energy efficiency indicators that can be
used, particularly at the policy level. Traditional thermodynamic indicators of energy
efficiency were found to be of limited use, as they give insufficient attention to required
end use services. The specific limitations and appropriate uses of physical-
thermodynamic, economic-thermodynamic and pure economic indicators of energy
efficiency are also considered. The paper concludes with a discussion of the persistent
methodological problems and issues which are encountered when attempting to
operationalize all of the energy efficiency indicators. These include the role of value
judgements in the construction of energy efficiency indicators, the energy quality
problem, the boundary problem, the joint production problem and the question of
isolating the underlying technical energy efficiency trend from the aggregate indicator.
(https://www.sciencedirect.com/science/article/abs/pii/0301421596000171)

2. Find any Ukrainian article in your field and write an abstract in English based
on the given sample (also see Appendix)

1. The article (paper, book, etc.) deals 1. s crarrs (poOoTa, KHHTra TOIIO)
with... CTOCYEThHCH. ..

2. As the title implies the article2. 3rizHo 3 Ha3BOI0O, Yy CTarTi
describes... PO3TISTAETHCA. . .

3. It is specially noted... 3. Oco61BO BapTO BIAMITHUTH. ..

4. Basic information on ... is presented. 4. HanaeTbcs ocHOBHA 1H(OpMaIlis mpo

5. The text gives a valuable information’5. Tekcr Hamae miHHY iHpOpMAaIIiFO
on... moa0 ...

6. The paper consists of ...parts (chapters). 6. Po6oTa ckiamaerbcst 3 ... 4acCTUH

The paper contains the following parts: (po3ainis).

...... PoGora ckiagaeTbcsi 3 HACTYNMHHX
YaCTHH:. ..

7. The article is of great help to ... 7. 11 cTarTs cTaHe y HAroi. ..
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8. The article 1s of interest to... 8. Ils cTaTTsa CTaHOBUTH 1HTEpEC IS, ..

9. It (the article) gives a detailed9. Crarrs nae neranpHui aHami3...,
analysis  of ..., contains the data on... |MicTUTb JaHi IIpo...

10. Special attention is given (paid) to... 10. Oco6yimBa yBara npuaiIi€ThC. ..

11. It should be stressed (emphasized) 11. Bapro 3a3HaunTe (IiAKPECIUTH),
that. .. o ...

12. The method proposed ... 12. 3anponoHoBaHUN METO/I. ..

3. Make up a specialty-related presentation using useful phrases:
Introduction

«  Good morning/afternoon everyone and welcome to my presentation. First of all,
let me thank you all for coming here today.

. Let me start by saying a few words about my own background.

« Asyou can see on the screen, our topic today is......

« My talk is particularly relevant to those of you who....

. Thistalk is designed to act as a springboard for discussion.

o  This morning/ afternoon I’m going to take a look at the recent developments

Presentation structure

In my presentation I’ll focus on three major issues.

This presentation is structured as follows....

The subject can be looked at under the following headings.....
We can break this area down into the following fields....

Timing
. It will take about X minutes to cover these issues.
Handouts

Does everybody have a handout / copy of my report?

I’ll be handing out copies of the slides at the end of my talk.

| can email the PowerPoint presentation to anyone who would like it.
« Don’t worry about taking notes, I’ve put all the relevant statistics on
a handout for you

Questions

« If you have any questions, | am happy to answer them
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o Ifyoudon’t mind, I'd like to leave questions until the end of my talk /there will
be time for a Q&A session at the end...

Sequencing phrases

« My first point concerns...

« First of all, I’d like to give you an overview of....

o  Next, I'll focus on.....and then we’ll consider....

o  Then I’ll go on to highlight what I see as the main points of....
o  Finally, I’d like to address the problem of.....

o  Finally, I’d like to raise briefly the issue of....

Highlighting information

o I’d like to put the situation into some kind of perspective

o I’d like to discuss in more depth the implications of....

o I’d like to make more detailed recommendations regarding....
« I’dlike you to think about the significance of this figure here
«  Whichever way you look at it, the underlying trend is clear

Conclusion

o [I’djustlike to finish with the words of a famous scientist/ politician/ author.......
o Now let’s go out and create opportunities for...!
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UNIT 5. ANALYZING DIAGRAMS, CHARTS

Preparation
Use the provided information for describing bar charts, diagrams, graphs:
Writing tips

Referring to/Describing figures, graphs, tables, diagrams, charts
Fig. 2 shows/presents/depicts/outlines/illustrates/represents.. ...

Fig. 3 gives an example of.....

Such cases are depicted in the following figures.

This is illustrated in Fig. 5.

..... 1s/are shown/given in Figs. 3 and 4.

..... can be found in Fig. 8.

Consider Fig. 2, which plots .....versus/against.....

As can be seen from Figs. 5and 3, .....

As shown in Fig. 1, .....

As follows from the figures shown above, .....

From this figure it can be seen that .....

For the resulting plot, see Fig. 2.

For visual representation of the dependence the reader is referred to Tables V and VI.
Table I summarizes .....

The graph/diagram suggests/indicates that.....

How to begin a description

Let me show you this bar graph...
Let’s turn to this diagram...
I’d like you to look at this map...
If you look at this graph, you will notice...
Let’s have a look at this pie chart...
If you look at this line chart, you will understand...
e To illustrate my point, let’s look at some charts...
How to describe diagrams and other visuals: naming the parts

To describe diagrams or any other type of graphs as clearly as possible, you should
name each visual element. For example:
e The vertical axis shows...
The horizontal axis represents...
This curve illustrates. ..
The solid line shows...
The shaded area describes...
This colored segment is for...
The red bar...

How to describe bar graphs
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https://www.ilc.cuhk.edu.hk/files/ChartsGraphs_Gilhooly.pdf

To express the movement of the line, you should use appropriate verbs, adjectives,
and adverbs depending on the kind of action you need to show. For this, you should
use the following vocabulary:

Verbs: rise, increase, grow, go up to, climb, boom, peak, fall, decline, decrease,
drop, dip, go down, reduce, level up, remain stable, no change, remain steady, stay
constant, stay, maintain the same level, crash, collapse, plunge, plummet.

Adjectives: sharp, rapid, huge, dramatic, substantial, considerable, significant,
slight, small, minimal, massive.

Adverbs: dramatically, rapidly, hugely, massive, sharply, steeply, considerably,
substantially, significantly, slightly, minimally, markedly.

There is also a list of adverbs to describe the speed of a change: rapidly, quickly,
swiftly, suddenly, steadily, gradually, slowly.

How to describe bar charts

The following comparison words can be used interchangeably:
e to compare

compared to

as opposed to

Versus

more than

the majority of

only a small monitory

greater than

less than

Read the example of how to analyze the chart:

The chart below shows the expenditure of two countries on

consumer goods in 2010.
(pounds sterling)

500,000
450,000
400,000

350,000
300,000
250,000
200,000
150,000
100,000
50,000
0

Cars Computers Books Perfume Cameras

m France m UK
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Bar Chart sample answer

The chart illustrates the amount of money spent on five consumer goods (cars,
computers, books, perfume and cameras) in France and the UK in 2010. Units are
measured in pounds sterling.
Overall, the UK spent more money on consumer goods than France in the period given.
Both the British and the French spent most of their money on cars whereas the least
amount of money was spent on perfume in the UK compared to cameras in France.
Furthermore, the most significant difference in expenditure between the two countries
was on cameras.
In terms of cars, people in the UK spent about £450,000 on this as opposed to the
French at £400,000. Similarly, the British expenditure was higher on books than the
French (around £400,000 and £300,000 respectively). In the UK, expenditure on
cameras (just over £350,000) was over double that of France, which was only
£150,000.

On the other hand, the amount of money paid out on the remaining goods was higher
in France. Above £350,000 was spent by the French on computers which were slightly
more than the British who spent exactly £350,000. Neither of the countries spent much
on perfume which accounted for £200,000 of expenditure in France but under £150,000
in the UK.

Tips for writing:

1. Organize the report into logical paragraphs with flexible use of linking.

2. Avoid repeating words in the question. Instead, use other words with the same or

similar meanings.

Use accurate data to support sentences in the body paragraphs.

4. Don’t try to explain the chart, you just have to describe what happened, not say why
it happened.

w

25 After-text exercises

1. Match the sentences or phrases with the same meaning in brackets:

1) The graphs show thetrendsin ... ............ccoooiiiiiiiiiinn...

2) INgeneral, ... oo

3) The biggest increase in saleswas in 2002. ............ccoiiiiiiiiiiiiiienn,

4) There was a steady rise iNSales. .........oooivriiiii i

5) Sales saw growth in 2002. ... ..o

6) The highest sales come from 2002. ...t
(Sales grew in 2002. Sales rose steadily. Sales increased the most in 2002. The charts
illustrate the changes in ... Overall, ... 2002 had the highest sales)

2. Write the preposition to fill the gap (during, from, of, to, at, by, in, over):
25



1) The charts illustrate the percentage of the population who owned their homes
............ 1995 to 2015.

2) Overall, home ownership increased ............ the first eight years of the period.

3) The younger people were, ............... less likely they were to own their homes.
4) The most significant increase ... home ownership came from people aged 75 and
over.

5) From 2005, home ownership fell most for peopleaged 18 ..................... 29.

6) The percentage of people owning their homes started ......... around 64% in 1995.
7) The total percentage of people who owned their homes rose ......... 69% in 2004.
8) Home ownership fell again ......................cooiiannn. 69% to 64% by 2015.

3. Describe the chart:

The bar chart below shows the production of the world’s oil in OPEC and non-OPEC
countries.

Write a  short  report  describingthe  information  shown  below.
Write at least 150 words.

Over a barrel
Forecast increase in world oil population

Non-OPEC
[ other oPEC

[l oPEC Middle East

1980-2000 2000-10 2010-20

Report Plan

Paraphrase: shows>offering the data overview of; production of the world’s oil in
OPEC and non-OPEC countries>production of oil in OPEC and non-OPEC countries
across the world

Overview: The graph offers data overview of past, present, and future production of
oil in OPEC and non-OPEC countries.

Paragraph 2: (1) Talk about the conditions between the time period of 1980 and 2000.
Give figures.

Paragraph 3: (1) Talk about future expectations. Give figures.
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CHAPTER 3. TRADITIONAL SOURCES OF ENERGY
UNIT 6. THERMAL ENERGY

|.Preparation
Before reading study the following vocabulary:

hazardous
consumption
emissions
replenish

fossil fuels

storage sights
effluent treatments
wastewater
internal

target

Il. Reading Text

Thermal energy

The energy sources that once exhausted, do not replenish themselves within a
specific period are called conventional or non-renewable energy sources like coal, gas,
and oil. For a long time, these energy sources have been used extensively to meet the
energy demands. As the rate of consumption is much greater than the rate of formation,
these sources of energy have been depleted and do not replenish. Conventional sources
of energy emit hazardous emissions that not only damage the earth’s atmosphere also
deteriorate the health conditions of the livings.

Thermal energy is a type of power produced by atomic and molecular particle
movement within a substance. It was first discovered in 1847 by English physicist and
mathematician James Prescott Joule, after whom the unit of energy and Joule’s
Law are named.

Thermal energy is one of six basic forms of energy. They are:
e Chemical energy

e Nuclear energy

e Radiant energy

e Mechanical energy
e Electrical energy

e Thermal energy

The terms thermal energy and heat energy are often used interchangeably as they
both involve power created by heat. However, thermal energy refers to the stored or
total internal energy of a system‘s temperature, while heat represents thermal energy
transfer. Thermal energy shows promising solutions to a growing need for power

because of its ability to store energy to be used later.
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https://www.wwdmag.com/wastewater-treatment/what-effluent
https://www.scienceandindustrymuseum.org.uk/objects-and-stories/james-joule
https://www.scienceandindustrymuseum.org.uk/objects-and-stories/james-joule
https://www.eia.gov/tools/glossary/index.php?id=J
https://www.eia.gov/tools/glossary/index.php?id=J
https://eng.libretexts.org/Bookshelves/Environmental_Engineering_(Sustainability_and_Conservation)/Energy_Conservation_for_Environmental_Protection_(Pisupati)/01%3A_Energy_and_Society/1.01%3A_New_Page
https://eng.libretexts.org/Bookshelves/Environmental_Engineering_(Sustainability_and_Conservation)/Energy_Conservation_for_Environmental_Protection_(Pisupati)/01%3A_Energy_and_Society/1.01%3A_New_Page
https://justenergy.com/blog/mechanical-energy-beginners-guide/
https://energyeducation.ca/encyclopedia/Thermal_energy

Thermal energy sources are fossil fuels like natural gas, coal and oil, as well as solar
heat, heat pump electric heat, and geothermal heat. Though thermal energy has
relatively few negative impacts on the environment, a few issues need to be tended to
before being considered a truly green source of power.

Thermal energy can produce pollution. This pollution is often in the form of escaped
chemicals or water released in thermal power plants or storage sights.

Air and water pollution may also be linked to geothermal fields. For example, steam
may emit heat waste that might affect cloud formations and weather patterns.

The release of hot or cold water by these thermal energy sources into natural bodies
of water such as ponds, streams, and rivers can create a temperature difference and
hinder the ecosystem.

Prevention of thermal water pollution can be targeted by monitoring water
temperatures and changing them closer to the water’s natural temperature.
Effluent treatments can also prevent thermal pollution. Effluent treatments require
that wastewater be stored in ponds or reinjected into wells.

(From:_https://justenergy.com/blog/thermal-energy-what-it-is-how-it-works-
environmental-impact/)

25 After-text exercises

1. Insert the appropriate word or word combination from the text:

1) Thermal energy has relatively few .... impacts on the environment.

... treatments can also prevent thermal pollution.

2) Thermal energy shows promising solutions to a growing need for power because of
its ability ...energy to be used later.

3) Prevention of thermal water pollution can be targeted by ... water temperatures and
changing them closer to the water’s natural temperature.

4) Conventional sources of energy emit ...emissions.

5) These sources of energy have been ... and do not replenish.

6) ... may also be linked to geothermal fields.

2. Fill in the table:
Advantages of traditional sources of energy| Disadvantages of traditional sources of energy

3 Answer the questions:

1. What are traditional sources of energy?

2. What are basic forms of thermal energy?

3. What are thermal energy sources?

4. In what way can thermal energy produce pollution?
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https://www.ecovat.eu/thermal-energy/?lang=en
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/thermal-pollution
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/thermal-pollution
https://www.wwdmag.com/wastewater-treatment/what-effluent
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https://eng.libretexts.org/Bookshelves/Environmental_Engineering_(Sustainability_and_Conservation)/Energy_Conservation_for_Environmental_Protection_(Pisupati)/01%3A_Energy_and_Society/1.01%3A_New_Page
https://eng.libretexts.org/Bookshelves/Environmental_Engineering_(Sustainability_and_Conservation)/Energy_Conservation_for_Environmental_Protection_(Pisupati)/01%3A_Energy_and_Society/1.01%3A_New_Page
https://www.ecovat.eu/thermal-energy/?lang=en
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/thermal-pollution
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/thermal-pollution

5. How can we prevent thermal water pollution?
6. Does thermal energy have many negative impacts?

4, Speak upon the advantages and disadvantages of traditional sources of
energy
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UNIT 7. HOW DOES A THERMAL PLANT WORK

|.Preparation

Before reading study the following vocabulary:

inlet/outlet
airfoil shape
condenser heat exchangers
traffic pumping
pulverized coal
flue gas
down-comer
air draft

stack
precipitator
capacity

heat rejection
pollutants

Watch video «How

does a  thermal power plant  worky

(https://www.youtube.com/watch?v=IdPTuwKEfmA) and do the exercises:

25 After-video exercises

1. Match the words with their definitions:

1. Stack

a)Coal that has been crushed to a fine dust in a
grinding mill

2. Airfoil shape

b)The air coming out of a chimney after
combustion in the burner it is venting

3. Down-comer

c) an apparatus for causing precipitation,
especially a device for removing dust from a gas.

4.Pulverized coal

d) the exhaust pipe of an internal combustion
engine

5. Precipitator

e) the cross-sectional shape of an object whose
motion through a gas is capable of generating
significant lift, such as a wing, a sail, or the blades
of propeller, rotor, or turbine

6. Flue gas

f) a pipe for leading the hot gases from the top of
a blast furnace downward to the dust collectors
and flue system

30



2. Match the verbs with their definitions:

1. to come or go back (as to a former to reject
condition, period, or subject)

2. to cause (someone or something) to to decrease
do something

3. to alter the physical or chemical nature | to remove
or properties of especially in
manufacturing

4. to increase, to raise to convert

5. to getrid of to boost

6. to grow progressively less (as in size, to revert

amount, number, or intensity)

7. to refuse to accept, consider to induce

3. Fill in the blanks with verbs in Passive (is added, is provided, is burnt, is
separated, can be repeated, has been converted, is limited, is mixed, is supplied):
a) For this purpose heat .... to the exit of the pump with the help of a boiler.

b) Pulverized coal ... inside a boiler (is burnt).

c) The pure steam ... at a steam drum.

d) The cycle .... over and over again.

e) Super heating ... to the threshold.

f) Hot steam from a turbine ... into a feed water.

g) The cold liquid ... at a condenser with the help of a cooling tower.

4. Translate the given multicomponent terms, find more examples of
multicomponent terms in that field in Glossary and explain the way of their
translation: condenser heat exchangers, water tube boiler, turbine rotor blades.

5. Match the technologies with their description:

1. Recovery of blast furnace gas a) these produce heat (their principal
role) simultaneously with electricity
(their secondary role) in a single
installation and employing a single
fuel.

2. Gas turbines and turbojets b) electricity production can also be
obtained by recovering and
recycling gases from iron and steel
production  (blast-furnace  gas,
coking plant gas, steel plant gas),
using a traditional boiler (a
comparable technology to
traditional thermal power plants) or
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in a heat recovery boiler in a
combined cycle gas plant.

3. Cogeneration units c) mostly used to supplement the
electricity production of other
thermal plants, gas turbine and
turbojet units can take over very
rapidly in the event of a failure of
other power plants or of unexpected
peaks in consumption.

6. Speak upon the topic «How does a thermal power plant work».
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UNIT 8. HYDROPOWER

|.Preparation
Before reading study the following vocabulary:

diversion

accounts

facilities

affordable
elevation difference
duration

lifespan

reliable form

flood control

Il. Reading Text
WHAT IS HYDROPOWER?

Hydropower, or hydroelectric power, is one of the oldest and largest sources of
renewable energy, which uses the natural flow of moving water to generate electricity.
Hydropower currently accounts for 37% of total U.S. renewable electricity generation
and about 7% of total U.S. electricity generation.

While most people might associate the energy source with the Hoover Dam—a
huge facility harnessing the power of an entire river behind its wall—hydropower
facilities come in all sizes. Some may be very large, but they can be tiny, too, taking
advantage of water flows in municipal water facilities or irrigation ditches. They can
even be “damless,” with diversions or run-of-river facilities that channel part of a
stream through a powerhouse before the water rejoins the main river. Whatever the
method, hydropower is much easier to obtain and more widely used than most people
realize.

Hydropower technologies generate power by using the elevation difference, created
by a dam or diversion structure, of water flowing in on one side and out, far below, on
the other.

Hydropower is an affordable source of electricity that costs less than most. Since
hydropower relies only on the energy from moving water, states that get the majority
of their electricity from hydropower, like Idaho, Washington, and Oregon, have lower
energy bills than the rest of the country.

Compared to other electricity sources, hydropower also has relatively low costs
throughout the duration of a full project lifetime in terms of maintenance, operations,
and fuel . Like any major energy source, significant upfront costs are unavoidable, but
hydropower’s longer lifespan spreads these costs out over time. Additionally, the
equipment used at hydropower facilities often operates for longer periods of time
without needing replacements or repairs, saving money in the long term.
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https://www.eia.gov/energyexplained/hydropower/
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The installation costs for large hydropower facilities consist mostly of civil
construction works (such as the building of the dams, tunnels, and other necessary
infrastructure) and electromechanical equipment costs (electricity-generating
machinery). Since hydropower is a site-specific technology, these costs can be
minimized at the planning stage through proper selection of location and design.

The benefits of hydropower have been recognized and harnessed for thousands of
years. In addition to being a clean and cost-effective form of energy, hydropower plants
can provide power to the grid immediately, serving as a flexible and reliable form of
backup power during major electricity outages or disruptions. Hydropower also
produces a number of benefits outside of electricity generation, such as flood control,
irrigation support, and water supply.

The history of hydropower dates back thousands of years. For example, the Greeks
used water wheels to grind wheat into flour more than 2,000 years ago. The evolution
of the modern hydropower turbine began in the mid-1700s when a French hydraulic
and military engineer, Bernard Forest de Bélidor, wrote Architecture Hydraulique.
Many key developments in hydropower technology occurred during the first half of the
19th century, and more recently, the past century has seen a number of hydroelectric
advancements that have helped hydropower become an integral part of the renewable
energy mix in the United States.

25 After-text exercises

1.Match the words with their definitions:

1. facility a) itis good value for
the amount of money paid
2. maintenance b) the agricultural process of applying

controlled amounts of water to land to
assist in the production of crops

3. outages ¢) A building where electric power is
generated.

4. cost-effective d) any device that provides instantaneous,
uninterruptible power.

5. reliable e) the process of preserving a condition or
situation or the state of being preserved

6. irrigation f) something such as a place, building,

or equipment used for
a particular purpose or activity:

7. renewable g) asystem of wires through
which electricity is connected to
different power stations across a region

8. backup power h) something that is reliable can
be trusted or believed
9. grid 1) can be used and easily replaced
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https://www.energy.gov/eere/water/benefits-hydropower
https://www.energy.gov/eere/water/history-hydropower
https://dictionary.cambridge.org/dictionary/english/value
https://dictionary.cambridge.org/dictionary/english/amount
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10.powerhouse J) aperiod when a service, such
as electricity, is not available:

2. Fill in the blanks with the following words (renewable, backup power cost-
effective, facility, grid, maintenance):

1) A few countries generate all their electricity using ... energy already.

2) The bank must be runin a ... way.

3) The window had been replaced last week during routine ....

4) Electrical ... vary in size and can cover whole countries or continents.

5) The resort has a wide range of ..... for young and old alike.

6) ... is defined as any device that provides instantaneous, uninterruptible power.

3. Answer the questions:

1) Is hydropower an old or a new industry?

2) Why is it cost-effective?

3) What factors does it depend on?

4) Are the installation costs high or low?

5) What are the benefits of hydropower?

6) Why is it affordable source of electricity?

7) Prove that hydropower is a renewable source of energy?

4. Watch video Pumped Storage Hydropower and mark the sentences
True/False: https://www.enerqy.qgov/eere/water/pumped-storage-hydropower

1) PSH is a type of hydroelectric energy storage.

2) Itis aconfiguration of two water reservoirs at different elevations that can generate
power as water moves up from one to the other (discharge), passing through a
turbine. PSH acts differently from a giant battery, because it can store power and
then release it when needed.

3) PSH was first used in the United States in 1930.

4) PSH currently accounts for 95% of all utility-scale energy storage in the United
States.

5) With closed-loop PSH, reservoirs are connected to an outside body of water.

6) Pumped-storage hydropower is the most dominant form of energy storage on the
electric grid today.

5. Speak upon the topic Pumped Storage Hydropower”
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CHAPTER 4. ALTERNATIVE SOURCES OF ENERGY
UNIT 9. RENEWABLE ENERGY
|.Preparation
Before reading study the following vocabulary:

replenished
conduction band
density variation
constitute
decrease
emissions

to rely on
capacity
commissioning
sustainable

Il. Reading Text
Renewable energy

Those sources of energy that are replenished by a natural process after being used
are renewable energy sources. These sources are solar energy, wind energy, geothermal
energy, bioenergy (biomass, biogas, and biodiesel), geothermal energy, and hydro
energy. Almost all these renewable energy sources exist because of the sun. Solar PV
uses the solar irradiance to kick out the electrons from the valance band to the
conduction band that constitutes the electric current. Wind energy exists owing to the
bumpy heating of the earth’s surface causing density variation.

Wind energy

The terms "wind energy" and "wind power" both describe the process by which the
wind is used to generate mechanical power or electricity. This mechanical power can
be used for specific tasks (such as grinding grain or pumping water) or a generator can
convert this mechanical power into electricity.

A wind turbine turns wind energy into electricity using the aerodynamic force from
the rotor blades, which work like an airplane wing or helicopter rotor blade. When
wind flows across the blade, the air pressure on one side of the blade decreases. The
difference in air pressure across the two sides of the blade creates both lift and drag.
The force of the lift is stronger than the drag and this causes the rotor to spin. The rotor
connects to the generator, either directly (if it’s a direct drive turbine) or through a shaft
and a series of gears (a gearbox) that speed up the rotation and allow for a physically
smaller generator. This translation of aerodynamic force to rotation of a generator
creates electricity.

Wind power is the most efficient technology to produce energy in a safe and
environmentally sustainable manner: it is zero emissions, local, inexhaustible,
competitive and it creates wealth and jobs.
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https://www.energy.gov/eere/wind/animation-how-wind-turbine-works

Spain has been one of the leading, pioneering countries in exploiting the wind to
produce electricity. Thirty years after installing the first wind turbine in the country,
Spain became the first country in the world to rely on wind energy as the main source
of electricity for an entire year (2013, with 20.9 % of total production). This also
established Spain as an advanced country in terms of technological solutions that allow
integration of wind energy into the grid.

Botiieve is the largest wind power plant in Ukraine with a total capacity of 200 MW,
which is almost half of the total wind power capacity in the country. It is located in
Zaporizhia Oblast. Its construction began in 2012 and was completed in 2014. The
plant includes 65 WMs with a unit capacity of 3.075 MW. Projected average annual
wind power generation is 686 million kW-h. At the time of commissioning, Botiieve
WPP was one of the top five largest wind power plants in Central and Eastern Europe.

25 After-text exercises

1. Insert the appropriate word or word combination from the text:

1) It would be tough to rely on 100% wind power. Instead, wind has to be ... with
other sources of energy.

2) The spinning blades turn ... that connects to a generator Lots of electricity comes
from spinning things — water or steam spinning a turbine, for example, that turns
a shaft that goesto a ... .

3) What wind speed is said to be necessary to make large wind energy systems
economically ...?

4) Wind power produces energy in a safe and environmentally .... manner.

5) Spain became the first country in the world ...wind energy as the main source of
electricity.

2. Answer the questions:
1) What is renewable energy?
2) What is the principle of wind energy?
3) Why is wind energy environmentally-friendly?
4) What country is a pioneer in exploiting the wind to produce electricity?
5) Is wind energy popular in Ukraine?
6) What are the disadvantages of wind energy?

3. Fill in the table:

Sources of renewable energy | Type of energy Principle
sun Solar energy

wind

water

earth

4. Speak upon wind power plants in Ukraine.
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UINIT 10. SOLAR ENERGY

I. Preparation
Before reading study the following vocabulary:

to reflect

crucial
affordable
research

solar farm
powerful sources
to install
alternating

to feed into

Il. Reading Text

© Grid-tied Solar Rooftop
Netmetering : < 100kWp OnGrid @
Industrial, Commercial, Residential

Solas Panels

Nobattery ! The Grid
is the Storage !

The sun is one of the most powerful sources of natural energy on our planet and it
has produced it for millions of years!

Solar energy is the sun’s rays that reach the Earth. It has been said that one hour of
sunlight gives enough energy to power the whole word for a whole year!

Solar energy can be converted into other forms of energy, such as heat and
electricity. When converted to thermal (or heat) energy, solar energy can be used to
heat water (for use in houses, offices, swimming pools, etc) and spaces (inside houses,
greenhouses, etc). Solar energy can be converted to electricity in to ways:

Solar cells change sunlight directly into electricity. They are used to power watches,
calculators, radios, road signs, etc. Solar power stations catch the sun energy by using
thousands of wide mirrors. The solar mirrors collect as much sunlight as possible and
heat a fluid which produces steam. The steam is used to power the generator. Solar
energy is everywhere the sun shines. It’s by far the Earth’s most available energy
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source. It’s free. It’s a renewable energy, which means it will never run out and is
naturally reproduced. It creates neither air nor water pollution.

Big Plans for Solar Power

The Sahara, in North Africa, is the largest desert in the world. The sun in the Sahara
Is twice as it is southern Europe. Scientists say that just 0.3% of the light will be enough
to build a huge solar farm in the desert.

The Vatican is the smallest country in the world but it’s going solar in a big way.
It intends to become the first solar-powered state in the world! Many roofs in the
Vatican have already been covered with solar panels even Pope Benedict’s home! The
Green Pope said that the Vatican is going to build the largest solar power station in
Europe!

Research is being done to place solar farms over the ocean (which make up 70% of
the Earth surface) and build the first space-based solar power station.

There is a very bright future for solar energy to power our transportation needs.
Solar-powered cars, buses, planes and ships are no longer a dream!

Solar energy systems come in all shapes and sizes. Residential systems are found on
rooftops across the United States, and businesses are also opting to install solar panels.
Utilities, too, are building large solar power plants to provide energy to all customers
connected to the grid.

Concentrating solar-thermal power (CSP) systems use mirrors to reflect and
concentrate sunlight onto receivers that collect solar energy and convert it to heat,
which can then be used to produce electricity or stored for later use. It is used primarily
in very large power plants.

The cost of solar panels depends on the number of panels and how/where they are
installed, but generally, solar power is becoming more affordable every year. Solar
power is the crucial future production method in the move to clean energy, and as
economies of scale drive prices down, its importance will only increase. Photovoltaic
cells in a solar panel turn sunlight into direct current electricity (DC). Then, an inverter
converts the DC electricity into alternating current electricity (AC), and once this
process has taken place, the electricity is used, fed into the grid or stored in a battery.

Solar energy industry is also growing in Ukraine. In 2018 new installed PV systems
reached 211.0 MW compared to 2017 according to Global Market Outlook.

25 After-text exercises

2. Answer the questions:
1) What is solar energy?
2) Why is Solar Power good for the planet?
3) How can it be used?
4) Is solar energy cost-effective or not?
5) What are the perspectives of solar energy in Ukraine?
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3. Analyze the pie chart «Energy sources in Ukrainex:

Other non-hydro

Solar PV, 2.7 renewables, 2.0

Hydropower, 12.2

_—

Coal (Thermal), 40.2

Gas (Thermal), 17.1

Nuclear, 25.8

3.Quiz «Renewable energy»:

1) A material that does not allow heat to pass through easily is a(n)

b) Friction
c¢) Conductor
d) Insulator
e) Magnet

2) Energy resources that, once used, can replenish themselves and can be used

again and again are called:

a) Non-renewable
b) Renewable
c) Finite

3) What is another term used to mean renewable?
a) Sustainable
b) Finite
c¢) Infinite

4) Energy resources that, once used, cannot be replaced are called:
a) Non-renewable
b) Renewable
c) Finite

5) What is another term used to mean non-renewable?
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a) Sustainable
b) Finite
c¢) Infinite
6) Which of the energy sources listed is NOT a renewable source of energy?
a) Solar
b) Wind
¢) Oil
7) What type of energy source is formed from fossilised plants and is found
sandwiched between other types of rock in the Earth?
a) Oil
b) Coal
c) biomass
8) What is the name given to the source of energy created with the burning of
decaying plant or animal waste?
a) Geothermal
b) Biomass
¢) Nuclear
9) Estimates from international government organisations suggest that if the world's
demand for fossil fuels continues at its present rate, they may run out within some
of our lifetimes. How long is the world's supply of oil meant to last for?
a) 30 years
b) 50 years
c) 70 years
10) Which energy source is derived from the movement of sea water in and out of
turbines to generate electricity?
a) Wind
b) Tidal
¢) Hydro-electric power
11) What does wind directly turn to generate electricity?
a) Generator
b) Motor
c) Turbine
12) Which of these is a disadvantage of hydroelectric power?
a) Itis very reliable
b) There are no fuel costs
c) Dams destroy the habitats of estuary species

4. Speak upon the pros of renewable energy
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UNIT 11. ENERGY-SAVING SOLUTIONS

|.Preparation
Before reading study the following vocabulary:

appliances

breakthroughs

energy consumption

highly insulated

to interact

incandescent bulbs
developing new foam insulation
emission combustion burner
to ensure

sustainable

Il. Reading Text

8 Energy-Saving Solutions on the Horizon

From heating and cooling to electronics and appliances, it takes a lot of energy to
power our daily lives. Our homes use 37 percent more energy today than they did in
1980. But without energy efficiency -- through technology innovation and
federal energy conservation standards -- this number would be a lot higher. In fact,
even though our total energy use has grown, our energy use per household is down
about 10 percent, despite that our homes are larger and contain more devices.

Thanks to breakthroughs by our National Labs, industry and academia, equipment we
use in our homes is more energy efficient than ever before, saving consumers money
and slashing carbon pollution. Let’s take a look at a few technologies we can expect to
see in the marketplace within the next few years that will make our homes even more
sustainable.

1. SMARTER, MORE CONNECTED HOMES

We live in an increasingly connected world -- the same is true for our homes. New
electronic devices and appliances can now be linked to the Internet to provide real-time
data that makes it easier to understand and lower energy use.

Soon these technologies will be more cost effective and smarter as a result of a project
supported by the Energy Department’s Building Technologies Office. New wireless
sensors developed at Oak Ridge National Laboratory will boost home energy
efficiency through automated control systems for heating and cooling units, lighting
and other systems that access data such as outside air and room temperature, humidity,
light level and occupancy all at a fraction of a cost of typical wireless sensors you see
on the market today. Pacific Northwest National Laboratory, National Renewable
Energy Laboratory and Lawrence Berkeley National Laboratory are also developing
new protocols and standards that will improve how smart appliances communicate
with each other and interact with the electric grid.
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https://www.energy.gov/eere/buildings/downloads/new-generation-building-insulation-foaming-polymer-blend-materials-co2
https://www.energy.gov/eere/buildings/appliance-and-equipment-standards-program
https://www.energy.gov/node/1085743
https://www.energy.gov/node/951079
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https://www.energy.gov/eere/buildings/downloads/low-cost-wireless-sensors-building-applications
https://www.energy.gov/node/977961/
https://www.energy.gov/node/977961/

2. ULTRA-EFFICIENT HEAT PUMPS

The Building Technologies Office is ushering in the next generation of heat pump
systems, which warm and cool your home by moving heat from one space to another.
These include:

1) A fuel-fired, multi-function residential heat pump that can reduce primary
energy consumption by 30 percent.

2) A natural gas heat pump and air conditioner that uses an ultra-low-emission
combustion burner and other equipment to provide home heating, cooling and
hot water.

3) A low-cost gas heat pump designed to reduce heating costs by 30 to 45 percent

compared to conventional gas furnaces and boilers.

3. CARBON-FIGHTING CLOTHES DRYERS

The same concept behind heat pump technologies that keep your home comfortable
can also be used for another important application: drying your clothes. Oak Ridge
National Laboratory and General Electric are developing a new type of clothes
dryer that uses a heat pump cycle to generate hot air needed for drying. The result: a
more efficient dryer that has the potential to lower energy consumption by 60 percent
compared to conventional ones on the market today.

4. MAGNETIC REFRIGERATORS (THAT’S RIGHT, MAGNETS)

Oak Ridge National Laboratory and General Electric have teamed up to create
a revolutionary new type of refrigerator that uses magnets to create cold, also known
as the magnetocaloric effect (lowering or raising the temperature of material by
changing the magnetic field). For the past 100 years, refrigerators have relied on a
process called vapor compression that uses coolants which can be harmful to the
environment. The new refrigerator is a revolutionary technology that uses a water-
based cooling fluid, making it better for the environment and more efficient, which
means lower energy bills and less carbon pollution.

5. ADVANCED WINDOW CONTROLS

Lawrence Berkeley National Laboratory and Pella Windows are working on new
highly insulated windows that use sensors and microprocessors to automatically adjust
shading based on the amount of available sunlight and the time of day to ensure proper
lighting and comfort, saving consumers energy and money.

6. NEXT-GEN INSULATION

Insulation is one of the most important ways to reduce your home heating and cooling
costs. The Industrial Science & Technology Network is developing new foam
insulation made with environmentally friendly and advanced composite materials that
ensure heat doesn’t escape from the attic, walls and other areas of the home during cold
winter months.

7. REFLECTIVE ROOFING MATERIALS

Cool roofs coated with materials containing specialized pigments reflect sunlight and
absorb less heat than standard roofs. Expect these types of roof systems to get even
“cooler” due to new fluorescent pigments developed by Lawrence Berkeley National
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https://www.energy.gov/energysaver/heat-pump-systems
https://www.energy.gov/energysaver/heat-pump-systems
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Laboratory and PPG Industries that can reflect nearly four times the amount of sunlight
of standard pigments.
8. BRIGHTER, BETTER LIGHTING
LEDs (light emitting diodes) have come a long way, with today’s highest-performing
lights consuming 85 percent less energy than incandescent bulbs. The Building
Technologies Office’s Solid State Lighting Program supports research and
development to lower the cost of LEDs, while making them even more efficient and long
lasting. In fact, LED efficiency is expected to double from the current 125-135 lumens per
watt to 230 lumens per watt in the next few years as result of continued R&D.
(From: https://www.energy.qgov/articles/future-nome-tech-8-energy-saving-
solutions-horizon)

25 After-text exercises
1. Insert the appropriate word or word combination from the text:

1) ... capture thermal energy at relatively low temperatures (cold source), warm it
and transfer it to a heat sink.

2) Retrofitting simply means adding a coating to your roof that has ...properties.

3) ... is one of the most important ways to reduce your home heating and cooling
costs.

4) The new refrigerator is a revolutionary technology that uses a water-based
cooling fluid, making it better for the environment and more..., which means
lower energy bills and less carbon pollution.

5) ... istoday's most energy-efficient and rapidly-developing lighting technology.

2. Match the technologies with their process description:

1.MAGNETIC a) The idea here is that they will adjust the level of

REFRIGERATORS shading, level of sunlight and various other relevant
factors.

2. CARBON-FIGHTING | b) The principle of this cycle uses a heat-transfer fluid

CLOTHES DRYERS — in contact with the magnetocaloric materials (MMC)

— flowing from the cold side to the hot side when the
MMC is heated (magnetised), and from the hot side to
the cold side when the MMC is cooled down
(demagnetised).

3. SMART WINDOWS ¢) The idea here is that the appliances and systems in
the home will work in synch through automated control
technology.

4. SMARTER, MORE |d) Instead of high-energy consuming dryers that gulp
CONNECTED HOMES utility expenses, this new dryer uses a heat pump cycle to
produce hot air.

3. Saving Energy quiz:
1.  Which of these is an effective way to improve energy efficiency for air
conditioning?
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https://www.energy.gov/revolution-now
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a) Using portable heaters as well as air conditioning
b) Dressing for the seasons: heavier in winter and lighter in summer (correct)
¢) Opening doors and windows when heating is on
d) Turning the air conditioning higher than needed to help it warm up quicker
Which of these types of bulbs are the most efficient?
a) LED (correct)
b) Incandescent
c) CFL
d) Halogen
Why is using an energy management system effective?
a) It enables you to monitor individual users' energy usage and penalise
them for any wastage
b) It enables you to schedule energy audits so employees are prepared to
reduce their usage during the audits
c¢) It cuts energy consumption in half by automatically setting equipment to
energy-saving settings
d) It enables you to effectively configure equipment and track energy usage
throughout the building (correct)
Why should you analyze the building itself during an energy audit?
a) To see if extra overhead lighting can be installed
b) To check for areas from which draughts are originating (correctO
c) To make sure it is presentable
d) To ensure all windows are closed at all times
How much heating and cooling energy can strategically planted trees save?
a) Up to 20 % (correct)
b) Upto 15 %
c) Upto 30%

4. Look at the picture and give comments about energy-efficiency in smart
homes:




UNIT 12. INNOVATIONS IN THE ENERGY SECTOR OF UKRAINE

|.Preparation
Before reading study the following vocabulary:

consumption
energy storage
nuclear industry
implementation
self-sufficient
to accelerate
reduction

to overcome difficulties
to foresee

to decrease
demand for

to contribute

to emphasize

Il. Reading Text

On April 30, the ENERGY CLUB held an online meeting of the Ukrainian
energy industry-leading stakeholders. The purpose of the meeting is to discuss the
introduction of innovations, which is especially important in the context of the energy
crisis.

Business representatives shared their vision of solutions for painful problems,
such as an imbalance in the production/consumption of electricity, lack of energy
storage sector, the crisis in the nuclear industry, and so on. Also, the rectors and
scientists of leading universities in Kharkiv, Dnieper, Kyiv, and Ivano-Frankivsk spoke
at the online conference.

The energy departments of universities not only train professionals for the
future of modernized and transformed energy but also actively participate in the
development and implementation of innovations necessary for the Ukrainian economy.

Mikola Savitsky, a doctor of technical sciences and professor of the
Prydniprovska State Academy of Civil Engineering and Architecture, outlined the
main social processes that need to be considered today when developing sustainable
energy:

. Decentralization (administrative-territorial reform). The term “self-
sufficient territorial community” introducing, which concentrates all the processes of
social change;

. Deurbanization is a reduction in the population of large cities and their production
potential (the process has already begun in developed countries). A global pandemic
will accelerate the transition from urbanization to deurbanization;
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. Renewable energy development. Stable energy is green energy.

How to modify the energy sector or what to do when the Ukrainian energy crisis?
One of the most effective tools to overcome difficulties is the introduction of
innovations in the energy industry. For example, digitalization and cybersecurity are
just some of the main points of innovation. Recall that today Ukraine one of the leading
countries in the number of cyberattacks on the energy system.

The first decisive steps must be taken in three directions:

. the formation of a balancing electricity market;

« introduction of the mechanism of energy decentralization;

. the creation of small distributed generation, small energy cooperatives.
Innovations in the Solar Energy Sector

As to solar energy, CEO Avenston Dmytro Lukomskyi noted that despite the rapid
increase in capacity over the past few years, the development of this segment occurred
without any innovation from Ukraine. Ukrainian companies completely repeated the
processes that took place outside our country. It’s time to think about the
transformation of this sphere and the implementation of our innovations.

«In Ukraine, solar energy developed rapidly enough, new capacities tripled
annually. But the market was regulated by the only mechanism of state support by a
green tariff. Unfortunately, not everything was foreseen, and today we have many
problems. The de facto development of the solar energy market in Ukraine has stopped.
Many owners of solar power plants faced with non-payments for the supplied
electricity and shutdown due to a decrease in demand for electricity.

State support is an effective tool but not eternal. The market must become efficient,
and technology must develop independently. Innovation and technological
development around the world contribute to lowering the cost of solar energy and
Increasing its economic efficiency.

In Ukraine, the payback period for solar power plants for self-consumption is less than
10 years, with a lifetime of 20-25 years. According to forecasts, the cost of traditional
electricity will increase, therefore, when taking into account the energy independence
of both individual enterprises, and the country as a whole, you can see many incentives
for the development of solar energy. So the number of projects for self-consumption
will increase even without the green tariffy» said Dmytro Lukomskyi.

And yet, speaking about market efficiency and innovation, Dmytro Lukomskyi
especially emphasized that it is important to reckon with those projects that already
built. Large industrial solar power plants still have unresolved issues, both technical
and financial.

The introduction of forecasting systems will be a useful innovation for large
industrial power plants, will make it possible to make predictions of the insolation
level, and effectively regulate the PV-generation. Another working solution is the
introduction of energy storage systems. According to Dmytro, reducing the cost of
energy storage systems will be a powerful impetus for renewable energy development.

What holds back the development of the energy storage sector?
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Answering channel 112’s question about what is holding back the development of the
energy storage sector, Dmytro Lukomskyi pointed out the high cost of equipment: «It
IS necessary to stimulate the implementation of these projects. Otherwise, the
development of energy storage in Ukraine will occur rather slowly. Businesses are not
interested in investing heavily in relatively expensive technology. There are two
options: wait until energy storage technologies become cheaper and become effective
in our market, or introduce state support mechanisms to stimulate the implementation
of such projects» remarked Dmytro Lukomskyi.

Social, environmental, and economic processes all over the world are lead mankind
to the decentralization and self-sufficiency of the territorial communities. The world
will change, and traditional energy will cease to exist. And solar energy will take its
place of honor in the future energy system!

(From: https://avenston.com/en/articles/innovation/)

25 After-text exercises

1. Insert the appropriate word or word combination from the text:

1) He ... 100 dollars to the charity.

2) Yearly sales ... by five percent.

3) ...is the capture of energy produced at one time for use at a later time to reduce
imbalances between energy demand and energy production.

4) He wanted .... (to us) that he hadn't meant to offend anyone.

5) That standard, which defines how much ozone is unhealthy, was set in 1997, but
its.... was delayed by legal challenges.

6) Many voters want to see some .... of the deficit.

7) He finally managed ... his fear of flying.

2. Match the words with their definitions:

1. implementation a) urgent need

2. self-sufficient b) to grow progressively less (as in
size, amount, number, or
intensity)

3. sustainable ¢) something that is used or done to
deal with and end a problem

4. contribute d) the process of making something
active or effective

5. solution e) able to maintain oneself or itself
without outside aid

6. consumption f) involving methods that do not
completely use up or destroy
natural resources

7. decrease g) the use of something
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8. demand h) to give (something, such as
money, goods, or time) to help a
person, group, cause, or
organization

3. Answer the questions:

1) What social processes should be considered today when developing sustainable
energy?

2) What are the main points of innovation?

3) Why has solar energy market in Ukraine stopped?

4) What is the payback period for solar power plants for self-consumption in
Ukraine?

5) What holds back the development of the energy storage sector?

6) Will traditional energy be in a demand in the future?

4, Speak upon the innovations in the energy sector of Ukraine
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APPENDICES
GLOSSARY OF TERMS IN HEAT POWER ENGINEERING

1. available power shortage of a power system — nedimiT HasBHOI MOTYXKHOCTI
CHEProCUCTEMHU

adjust — HacTpooBaTH, peryJaroBaTi

amplifier — migcumoBau

board — mnara, myneT, maHe b

capacity — MicTKicTb, 00’ €M

capacitor — koneHcarop;

clamp — 3atuckau

coolant — oxomnopxyBad

. control unit — nanenb ynpaBiacHHS

10 cost of kWh not supplied — BapTicTh He0AaHOT €ICKTPOCHEPTIi Y KiJlOBaTaxX;
11.conductivity — enekTponpoBiAHICT

CoNORWDN

12.customer of an electricity supply organization — aGoHeHT eHepromnocTadaibHOI
oprasi3ariii

13.decentralized heat supply — neeHTpai3oBaHe TEILIONOCTAYAHHS

14.emergency state — aBapiiiHuil pexxum

15.energy utilization efficiency — koeimieHT KOPUCHOTO BUKOPUCTAHHS €HEPTii;

16.energy efficiency — eneproeeKTHBHICTB;

17.energy efficiency increase — 30i1bmieHHS €()EKTUBHOCTI

18.energy carrier — eHeproHociit

19.energy saving operation of a power system — eHeproomaane GyHKIIOHYBaHHS
EHEepProCUCTEMHU

20.endurance test — BunpoOyBaHHsI Ha BATPUBAICTb;

21.fault location — Bu3Ha4YeHHS MiCIIS ITOIIKOKEHHS,

22.fuel rods — cTpmxHi maauBa

23.gear — mecTepHs;

24.national grid — nep>kaBHa eJICKTPOSCHEPreTHYHA CUCTEMA

25.hydroelectric power station — rigpoeieKTpOCTaHIIis;

26.heat supply — TemionocrayanHs;

27.heat storage — TerIoHaKOMUYYyBaY;

28.heating well — narpiBayibHU KOJIO3b;

29.lightning conductor — 01MCKaBKOBIIBII;

30.line circuit-breaker — roxoBHuii BUMHKAaY;

31.load recovery — BiTHOBIICHHS HaBaHTAKCHHS;

32.load-breaking isolator — BuMrkay HaBaHTa)KEHHS;

33.load curve of a consumer’s power plant — rpadik HaBaHTaXCHHs
CHEPrOyCTaHOBKH CIIOKHBAYA;

34.load duration curve of a consumer’s power plant — rpadix TpuBanocti
HaBaHTA)KCHHS EHEProyCTAaHOBKH CIIOYKHBAYa

35.lubricant — macTmo;
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36.manual drive — py4ununii npuBo;

37.maintenance expenses — BapTiCTh TEXHIYHOTO 0OCIyrOBYBaHHS

38.malfunction — 36iii

39.multi-terminal circuit — 6araTomnoaroCHUK;

40.measuring relay — BumiproBalibHe €JIEKTPUYHE pPEIIE;

41.nuclear power station — aromHa eJIeKTPOCTAHIIIS;

42. opening, tripping — BUMHKaHHS, PO3MUKAHHS,

43.on-off switch — Bumukau;

44 .operational earthing — excruryrariiitne 3a3eMITFOBaHHS;

45.output terminals of a network — BuxiaHi 3aTHCKadi CXEMH;

46.output — mOTYXHICTb;

47.operating power reserve of a power system — ekcruiyTamiifHmii peseps
MOTYXKHOCTI €HEPrOCUCTEMH,

48.power system dispatching — nucneryepchke KepyBaHHS €HEPrOCUCTEMOIO;

49.polyphase circuit — 6araroga3sse KoJo;

50.primary voltage — nepBuHHa HampyTa,;

51.renewables — mxepera maauBa, 10 BiIHOBIIOIOTHCS;

52.run out — 3aKiHYyBaTHUCH,

53.sampling test — BuOipkoBe BUITPOOYBaHHS;

54.secondary winding — BTOpuHHA OOMOTKA;

55.sealed transformer — repmetnunmii Tpancopmarop;

56.saving of organic fuel - exoHOMIsI OpraHiYHOTO NAJINBA;

57.short circuit — kOpoTKe 3aMHUKaHHSI;

58.stable mode — ycranenwmii pexxuwm,

59.standby mode — pexxum ovikyBaHHS;

60.standby power — eHeprocroXxuBaHHs B pSKUMI OUiKyBaHHS;

61.state variables of a power system - 3MiHHI CTaHy €HEPTrOCUCTEMHU;

62.strain insulator — ankepHwuit 13075TOP

63.transmit — nepegaBaTH, MOCHIIATH;

64.trim — miUIamToByBaTH;

65.TRS — Tpan3zucrop;

66.turbine blades — momarku TypOiHy;

67.wind power engineering — BiTpocHEPreTHKA,;

68.ultimate energy technologies — kiHieBi eHepreTHYHiI TEXHOJIOTII;

69.unavoidable energy — enepris BUMyII€eHOTO BUKOPHUCTAHHSI;

70.Winding — o6mMoTKa
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COMMON PHRASES USED IN ACADEMIC TEXTS

AKTyaapHuH UP-to-date (BaxxuBuit/momysspHuii chorojHi), relevant, pressing,
urgent (HaranpHHMiA), ...is/are of great

Importance today, is/are currently of great interest (munosa nomunxa: actual,
yruxaume: topical)

AkTyaabHicThb Significance, importance, relevance (ynuxaume: actuality, topicality)
AHoTanis abstract

Baxymsuii significant, important

Busnauntn define (matu gediniriro), determine (maty Toro),

identify, indicate, outline, specify (ocobmmBocTi)

BuxonyBaru (1uB. “3aificHioBaTh')

BunuxHenHs the rise, emergence, appearance, origin (rmoxoKeHHs)
BucsitinTu (Temy, nmpo6iiemy) cover, describe, report on, highlight

BucuoBku conclusion

BusiButu identify (susnauutn), show, find out, reveal, discover

(BIIKPUTH 1110CH HOBE)

Bigznayaru note, stress (HaroJIOCUTH Ha ...)

Bixnosiaumii relevant

BiTunsHsiHuii (o010 ykpaincekuit) Ukrainian (munoea nomunxa: native, domestic)
B impact (cunsanii BrutuB), effect (effects), influence (mosrorpusanmii)
BuBueno... The article explores (examines) ... Moowciusuti éapianm y nacuenomy
cmani: ... is/are explored (examined)

Busnaueno ocodsmBocri... The specific features of ... are outlined

Busnauutn ocHoBHy aAymky (mpuuwmnm) identify the main argument (the causes)
Bucgitieno npoosemy ... The issue concerning ... is highlighted

Buxoasiuu 3 gocBixgy ... Judging by the experience of ... On the basis of ...
Busiieno... ... is/are found out

Binnogigno, ... Accordingly, ...

B xonTekcri ... within (in) the context of ..., from the perspective of ..., in relation
to ...

B ymoBax ... infunder the conditions of ...

I'osioBHY (0ocHOBHY) yBary npuaisiieHo... Particular (special) attention is paid
(drawn) to... The author focuses on ...

Hanmii (ueii) ... this ..., the present ..., the current

HisibHicTsb activities (munosa nomunka: activity, 1e — ak THBHICTD)

Jo3BoautH (1ati MOKIMBICTB) make it possible to ..., enable, permit

HomoBiasb report

HocaimkenHs research (HaykoBe BUBUCHHS B3arai), Study

(KOHKpETHa HAyKOBa PO3BiIKa, HAYKOBA CTATTs), case study (KOHKpETHE JOCTIIKEHHS )
HocaimkyBaru study, analyze, explore, examine (munosa nomunxa: research)
HMocsirnenns (y 3HadueHHs “nporpec’) advances in ...
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JleTaabHO omHCaHoO ... is/are described in detail

JoBeneno ¢akr ... The author has established the fact that ...

JloBeaeHo, mio... it is shown that ... The author shows (demonstrates) that ... The
author argues that ...

Hocaimkeno... The paper/author explores... (examines ..., studies..., investigates...,
describes ..., considers ...). Moowciueuii eapianm y nacuenomy cmani: ... is/are
explored (examined, etc.)

3asnaueno, mo... The author states (shows, points out, explains, indicates, develops
the view) that ... It is claimed that ...

3a mux ymoB (o6ctaBun) under these conditions (circumstances)

3BepHyTH yBary Ha ... draw attention to ...

3nilicHene nocaimxenns the study, this study (munosa nomunxa: the conducted
study)

3niiicHioBaTH Jociimkenns conduct a study

3o00paxkeno... is shown (demonstrated)

3 mo3uuwii ... from the standpoint of ...

3pobseHo cnipody Bu3HA4YUTH .... An attempt is made at identifying (defining) ...
3akonomipHnocTi laws, regularities, a regular pattern

3acrocoByBaTu apply (MeTo, mpaBUiIo0, TEOPHIO), USE

(BUKOpUCTOBYBATH: HANPUKIIAJ, MaTepia)

30ipHuKk (HayKkoBHX mpailb) journal

3aiiicuioBaTu perform (oriHtoBanHs), conduct (OCTIKEHHS, aHAIII3)

3navenHs (BaxiuBicTh) importance, significance, implications, relevance
3okpema more specifically, particularly

Karuosi ciiosa keywords (key words)
Koo nmpo6Jiem a number of issues, a whole range of, wide variety of
Konkpernnii specific, particular

JlexxkaTu B ocHoBi underlie

Hageneno anaJis ... The article provides an analysis of ... The article provides a
detailed examination of ...

Hageneno gani npo ... Data are given about ...

HagBeneno nmpukianam ... This article provides examples of ... ... gives examples
showing...

HaBeneHo xapakTepucTHKYy... ... is/are described

Ha miacragi (Ha ocHoBi, Ha 6a3i)... considering ..., drawing on

..., proceeding from ..., having analyzed ..., ... isbased on ...

Ha nouarky / Hanpukinui (80-x. pp. XX ct.) in the early / late

80s of the 20th century (1980s)
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Ha nmpuxkaaai (ma matepiadni ...) the case of, by ...ing, proceeding from, having
analyzed ..., ... is based on ..., using ... as an example (Tunosa nomunxa: by the
example of ...)

Ha cyuacHomy erami at present

HaroaxomyBaTn emphasize, stress

Ha3sga (crarti) (research paper) title

Hamnpswm line, trend, direction, research area (HampsiMm HayKOBHX JOCIIKEHB), the
main activities, the area of activities (mampsm misutbHOCTI), policy

OorpyuToBanmii justified

OorpynroByBaru justify, give a rationale for ..., substantiate

OorpynryBanHs main arguments, justification, motivation

Oo6csar (marepiany, podotu) the scope

Oruasin overview (orsig mpoGiiem), survey, the literature review (orssia aitepatypn)
Oxpecsantu (Hamitutyn) outline

Onucartu describe

OnuryBaHHs survey

OcunoBHuiT main, principal, major, key

Oco6smBocTi characteristic (specific, distinctive) features, characteristics
(peculiarities o3Havae “moch He3BUYHE™)

Oxapaxkrepu3yBatu describe (ormucaTh, JaTh XapakKTepucTHKYy), identify
(Bu3HaumTH), characterize as ... (OxapakTepu3yBaTH SIK ...)

OxonJiroBaTu COVer (rmeBHUi 00cAT poOOTH 3 HAr0JIOCOM Ha MIOBHOTY OXOIUICHHS),
encompass (meBHi TeMH 3 HAroJIOCOM Ha J0JATKOBUH XapakTep iH(opmailii)
OxpecjieHO KOJI0 MATaHb CTOCOBHO ... is/are ... highlighted

Oxpecieno xapakrtepHi pucu... Characteristic features of ... are outlined
Ommucano ... The paper/author describes (offers a description of...). A6o: ... is/are
described

Oco6smBYy yBary npuaijieno ... Particular (special) attention is paid to... The paper
concentrates on ... focuses on ... Extensive coverage is given to ... Much attention is
given to ...

Oxapakrepu3oBaHo... The author explores (describes, examines, analyzes)... is/are
described (identified)

IMuranusa (npodyiemn) issues, problems (munosa nomunxka:
questions)

IMixxix mo approach to

IToBinomJieHHs1, MOBiAOMJISATH eport

IMoxa3aru show, demonstrate, indicate

IMonsiTTs1 concept

IMonepeani nocaixkenns previous research, research
publications

IMocTanoBka npo6emu problem statement, research justification
Iosicnenns (HaykoBe) interpretation
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IHosicauTn explain, demonstrate, illustrate, argue, explicate,

elucidate, interpret

Ipans (maykosa) study, paper, research publication, work (ue

PO CBOIO POOOTY)

IpencraBuTu present, provide

IIpuunna cause (Te, 110 COIPUIUHUIIO IIOCH), reason (MicTaBa, MOTHB)
IIpoananizysaTu analyze, explicate

IIpo6Gsaemu problems (Te, mo moTpedye BUPIMICHHS ), iSSUES

(TemMu, 0 pO3TIAATAOTHCS )

IIpoxoMeHTyBaTH interpret (MaTepiai, gaHi)

IIpono3unis suggestion (ixes A po3risiay),

IMpononyBaTu suggest (ixero i po3risiay), offer (mock KOHKpeTHE), Propose
IMigmiMaTn nuTaHHA ... raise the issue of ...

IMoka3ano BummB... The influence (impact, effect) of ... on ... is shown
IMoxa3ano 3HavenHs... The importance (significance) of .. for ...is stressed
IMoka3ano Ha mpukaaji (mpoimrocTpoBano) ... iIs exemplified by

IosicauT Ha npukJafi ... illustrate by ...ing

IIpeacrasaeno orasn... This paper presents a review of ...

IIpoananizoBano ocodauBocTi... characteristic (specific, distinctive) features of ... are
analyzed. A60: The author analyzes ... (presents/provides an analysis of ...)
[Ipo6aemy po3riasiHyTo HLASIXOM ... The study investigates this issue by examining ...
IIpoBeneno (3aiiicHeno) aocaimxkeHns... (Ous. JlociaxkeHo)

Po3p’s3aTu npobaemy find a solution to the problem

Posrasinarworbes npodJemu... The issues addressed are ...

PosrusinyTo... (Y cratTi po3rasinyTo...) The paper deals with ... This article discusses
the issue of... The study is concerned with ... The paper describes ... The paper is
concerned with ... The author considers ... A6o: ... is (are) described (discussed,
considered, etc.)

PeagizyBaru inero implement an idea

PesyabTaTn results, findings, outcomes

Pe3rome (KOpOTKHIT BUKJIAI 3MICTY CTaTTi) SUmmary

Posrasinaru discuss, describe, consider, study, explore, cover, investigate, view
(treat)... as ... (pO3IIIAATH IIOCH SIK...) METOT

Po3kpuru show, describe, find, demonstrate, explain, unfold, reveal (nomuixa:
disclose)

Po3poourn develop (reopiro), design (mian)

Po3podka research, study (HaykoBa aisuibHICTB, mparis), development, elaboration
(inef)

Po3yminHs insight into... (po3ymMinHs HaykoBe), scientific interpretation (po3yminmst
po0JIeMH)

Csitorasia world-view, world outlook
Csitorasiynmii world-view, relating to world outlook, philosophical, ideological
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ComioxkyasTypHuii socio-cultural

Cnenndika specific features (nature, character) (munosa nomunxa: specificity)
CnocrepiraTu observe, study

Cran npocaimkenns state of research

Crarra (HaykoBa) article, paper, study

CrocoBHo relating to

CytreBnii considerable

CyuacHe cycnmiJibcTBO Contemporary society

CyuacHwuii present, present-day, current (auninsii), modern, up-to-date (Takwuii, mo
BIJIMIOBITa€ BUMOTaM Yacy), contemporary (Toro x 4acy, Ipo sSIKAi i7eThCsI)
Cyuacnictb our time (yuuxatime: contemporaneity)

CucTteMaTH30BaHO i y3arajJbHEHO... ... is/are systematized and summerized
CrarTa npucBsiueHa nuTaHHaM... The article is devoted to...

The article deals (is concerned) with... The paper touches upon the issue of... The
study addresses the problems of ... ynuxaiime: dedicated to ...)

Crtucao onucaso ... is/are described in short

Cdoepa nocaimxens the field (area) of research

Teopuicts creative work (TBopua aisabHICTB), WOrKS (1opo0OOK HayKOBIISI, MHTIIS,
MUCHbMECHHUKA)

Te3u nonmosigeii conference reports, summaries, abstracts of reports

Te3u nonosineii (30ipHuK) proceedings of the ... conference

Taymauennsi explanation

Y3araasuutu generalize (orpumani pesyneraTtr), Summarize (ingopmariiro 3
MIOTIEPETHBOTO AOCBIY, 3 MPOYUTAHOT JIITEPATYPH)

Yceranosutu find out (3’scysarn), identify, demonstrate, prove

YcraHoBiIeHO Micile Ta poJb... The position (place) and role of ... are identified
Ycranosiaeno gakr ... The author has established the fact that...

YTouneHo... is/are specified

Xapakrepuctuka (omnuc) description, outline
Xapakrepuuii specific

XapaxkrepHi pucu (1uB. “0c0o0JHUBOCTI”)

SABume phenomenon (MHoxuHa: phenomena. Tunosa nomuixa:
phenomenons)
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