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Introduction. Mechanical engineering is

The article identifies factors that determine importance of skilled workers training, who are competent
on the issues of efficient use of energy resources. Attention is drawn to the fact that the problems of
energy efficiency are considered at the international and national levels in legal documents, projects,
strategic programs of development hence emphasizing their importance and relevance. The author
explains the work of the All-Ukrainian Centre "Energy efficiency in vocational education and industry"
of the Institute of vocational education and training of the National Academy of Pedagogical Sciences
of Ukraine on questions of vocational training of future specialists and increase of teachers’ level of
readiness to use knowledge concerning efficiency foundations in their professional activity. The author
formulates a definition as to energy efficient competence of metalworker-electricians on electrical
equipment repair. This competence involves the awareness, understanding and comprehension of the
importance of rational energy consumption; the feasibility of theoretical knowledge acquisition
concerning efficient use of electricity, practical skills, values, and competences; the availability of
appropriate personal qualities. The use of a workbook with tasks, tests, technical dictations, and
exercises regarding the efficient use of electricity in vocational training of skilled workers is considered
to be one of the options to solve problems concerning the filling of majors’ content and on-the-job
training with energy efficiency materials. A description of the above mentioned workbook, which was
developed according to the content of a Standard curriculum on the subject "Electrical engineering
basics of industrial electronics”, is given. The author describes its structure and content and concludes
that it is reasonable to consider the formation of the energy efficiency competence of skilled workers
employed in a machine-building industry as a continuous process.

efficiency [6, 3].

one of the leading, highly sophisticated and
quite energy-intensive industry that defines the
country's economic development. The demand
for energy is increasing, despite the fact that
some of them are not renewed and have a pretty
limited supplies. What makes the problem more
complicated is the fact that human impacts on
the natural environment aggressively. The
demand for products with low energy
consumption and production, which saves
energy resources increases in our society.
Today's factories and plants are focused on
reduction of energy intensity in the processes of
production and in manufacturing industry, due

to the efficient use of energy resources,
renewable energy, materials with high
efficiency, new energy-saving technologies,

equipment, etc. These factors determine the
need for skilled workers, which provide energy
saving and rational energy consumption, that is
competent in matters of energy efficiency.

The problems, that are listed, and the
possibility of more efficient use of energy
resources are considered at the international
level, particularly in the strategy "Europe 2020"
(2010) [5]. In Bruges Communiqué (The Bruges
Communiqué on enhanced European
Cooperation in  Vocational Education and
Training for the period 2011-2020) (2010)
draws attention to the need to create specialists
of working trades with skills of energy

Legal, economic, social and environmental
pillars of energy conservation at the state level
are defined by the Law of Ukraine "About
Energy Saving" (1994) [2]. The document
"Energy Strategy of Ukraine for the period up
to 2030" (2006), the problem of efficient use of
energy resources is a priority [4].

With the help of TACIS (Technical
Assistance  for the  Commonwealth  of
Independent States), a project of creation of the
National Network for energy efficiency,
businesses and citizens will be able to obtain
information on the implementation of the state
policy on energy efficiency in Ukraine, there is
the  introduction of  modern  low-cost
technologies, advanced equipment with a
reduced density power consumption, etc. [3].

The aim of Ukrainian Center "Energy
Efficiency in Vocational Education and in
Manufacturing” is to introduce the ideas of
efficient use of energy resources in the system
of vocational education and training at the
Institute of Vocational Education, National
Academy of Pedagogical Sciences of Ukraine.
So, a course called "Fundamentals of Energy
Efficiency”, was developed by the scientists of
the Institute in 2010 and the Ministry of
Education and Science of Ukraine from
13.10.2010, Ne 947 listed it as "The basic
structure of the curriculum for the training of
skilled workers in vocational schools". These
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important steps towards the improvement of
the educational process are difficult to
overestimate, because in today's
manufacturing and engineering area energy-
efficient professional competence accounts
for his professional excellence.

Taking into account the diversity of
approaches to the definition of competence
in scientific and methodical literature,
energy- efficient competence of plumbers,
electricians, repairers of electrical equipment,
is considered to be a meaningful ability and
willingness of the individuals in terms of
reality, within their duties and professionally
perform production tasks rationally and
economically justified using energy resources
with  maximum eco- safety for the
environment.

Energy efficient competence involves
awareness of economic, environmental and
social benefits of prudent use of energy
resources; understanding the mechanisms of
preventing loss of electric power, as well as
cause-and-effect relationships in the process
of inefficient use of energy resources;
accounts factors that affect the strength of
the electric current; awareness of electrical
specifications  (e.g.,  conductivity, heat
resistance of insulating materials class, the
temperature coefficient of  electrical
resistance material and cross sections of
conductors, etc); possession of the techniques
of work; identifying interdependencies
existing electrical parameters; determine the
optimal effective mode energy sources, in
particular on the basis of mathematical
calculations, including use of the existing
regulatory documents; increases efficiency of
energy sources, consumers and electricity
networks; establishes the causes of potential
and existing power losses in electrical
equipment operating conditions and identifies
opportunities to minimize these losses, the
economic feasibility of repairing damaged
parts and units of capacity; complies the
national standards for energy efficiency.
Experts who are competent in the effective
use of energy resources in their professional
activity, move quickly in unusual situations;
are responsible and conscious of the
adoption, if necessary, make their own
decisions regarding to the conservation of
energy resources; actively take the initiative
regarding the improvement of technological
processes, taking into account energy
efficiency; perform environmentally friendly
jobs, providing a rational energy
consumption.

Given the interpretation of the term

"rational” as such, that is based on the
requirements of the mind, logic [1, 1017],
rationality in the consumption of energy
resources has a direct, in our view, a
manifestation of a certain level of professional
education. The greater the volume of theoretical
knowledge and practical skills own future

professionals are, the more perfectly their logical

thinking formed, the easier they t prevent
economically unjustified costs of energy
resources.

Among the factors that affect the quality of
the formation of energy-efficient competence of
future professionals in the sphere of vocational
education, there are important pedagogical
conditions, in particular the content of filling
special items and industrial training materials
with energy efficiency. Thus, according to the
content of the Model program on the subject
"Electrical Engineering with the basics of
industrial electronics,” we have developed a
collection of problems relating to energy
efficiency. The collection includes the topics
which, in author’s opinion, are the most
potentially revealed high possibility of efficient
use of electrical energy. Namely: DC and DC
electrical circuits; electromagnetism; AC and AC
electrical circuits; transformers; direct current
machines; asynchronous machines; synchronous
electrical machines; electric drive; production,
distribution and consumption of electrical
energy; power factor for the economy of
production.

Each of the themes contains test questions,
tests, dictations and technical sums. In control
tasks and tests, for example, it is proposed to
build the right algorithm of technical
operations, formulate unfinished determining the
physical nature of the concepts of the proposed
statements to choose such that are the answers to
the questions, etc.

Tasks and sums proposed in the collection
tasks are focused on the development of the
students logical and variative thinking, the
ability to analyze the causes of the formation of
the existing and potential loss of electrical
power in terms of its operation and to eliminate
the effects of these losses.

For ease of use of the collection, its structure
consists of a list of abbreviations used in the
title of the book, dictionary of technical terms, a
list of character values and their units, as well
as applications. In the table of symbol
quantities and their units the names of variables
are given in alphabetical order, their basic
notation, the names of letters of the Greek and
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Latin alphabets, which represent values, names
of units, their designation for the International
System (Sl - System International Unites) and
the Ukrainian language. Symbols quantities and
their units meet the standard of the International
Electrotechnical  Commission  (International
Electrotechnical Commission) - IEC 60027-1.
The basic values provided in the table
significantly simplify the use of technical terms.
Applications allow you to select the required
electrical parameters in solving problems.

It is important to emphasize that the
formation energy efficient competence of future
professionals for machine building should be
viewed as an ongoing process. Achieving a high
level of competence of a person at a certain
stage of his/her career does not mean the end of
his/her professional development. The demand
for a specialist in the modern labor market
provides a continuous mastery of new
knowledge and production techniques, focused
on the efficient use of energy resources.
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EneproedexTuBHicTh — He00XiHA CKJIAI0BA KOMIIETEHTHOCTI
Mai0yTHiX KBaidikoBaHNX PoOiTHUKIB MaIIMHOOYIiBHOTO NMPOQiII0

Ounena I'nymenko,

acnipaumka Incmumymy npogeciiino-mexuiunoi oceimu HAITH Yxpainu

KJIIOYOBI CJIOBA:

eHeproedeKTHBHA
KOMIICTEHTHICTb, €()eKTHBHE
BHKOPHCTaHHS
CHePreTHYHHX PecypciB

VY crarTi BU3Ha4YeHi (aKTOPH, SKi 3yMOBIIOIOTH HEOOXIIHICTH MiIrOTOBKM KBali(hikOBAHUX POOITHHKIB,
KOMIETCHTHHX 3 MUTaHb €()CKTUBHOTO BHKOPHCTAHHS CHEPreTHYHMX pecypciB. 3BEpTaeThes yBara Ha
Te, MO HpoblieMH eHeproe()eKTHBHOCTI PO3MIINAIOTECS HAa MDKHApOJHOMY 1 JEepXKaBHOMY DIBHSX Yy
HOPMATHBHO-NIPABOBHX JOKYMEHTaX, MPOEKTAX, CTPATErIYHUX MPOrpaMax PO3BHTKY, LIO MiJKPECIIoE iX
BOXJIMBICT 1 aKTyalbHICTh. BucBiTIeHa mmigHa pobOora BceeykpaiHCbkoro —LeHTpY
«EneproeekTHBHICTS y MpoQeciiiHO-TeXHIUHIl OCBITI i Ha BUPOOHUUTBI», SKHH (YHKIIOHYE MpU
InctuTyti mpodeciiiHo-TexHiuHOT ocBiTM HarioHansHoi akajemii mejaroriyHMX HayK YKpaiHH.
OOrpyHTOBaHO MiJAXOMUTH IO MUTaHb NPOQeciiHOl MiIroToBKM MaiOyTHIX (axiBLiB Ta MiABUILECHHS
piBHS rOTOBHOCTI nenaroriyaux npauniBHukiB IITH3 mo 3actocyBanHs y cBoiif nmpocdeciiiuiii aisibHOCTI
3HaHb 3 OCHOB eHeproedekTuBHOCTi. CdopMynboBaHE  BU3HAYEHHS eHeproeeKTHBHOT
KOMIICTCHTHOCTI ~ CIIOCApiB-CJIEKTPHKIB 3 PEMOHTY  €JIEKTPOYCTATKYBaHHs, sKa mepenbadae
HEOOXiZHICTH  YCBIIOMIEHHS,  PO3YMIHHS W  OCMHCIEHHS  BaXJIHMBOCTI  paliOHAIBHOTO
€HEProCIOKMBAHHS; JOLUIBHICT HAOYTTS TEOPETHYHHX 3HAHb, IO CTOCYIOTbCS €(PEKTHBHOTO
BUKOPHUCTAHHS EJICKTPOCHEPTii, NPaKTHYHUX BMiHb, HABUYOK 1 KOMIICTEHIIiH; HAasBHICTb BiAMOBITHHX
npodeciiiHo BamBHX siKocTeil. SIk oxuH i3 BapiaHTIB BHpINIEHHS HPOOJNEMH, IO CTOCYETHCS
HAllOBHEHHA 3MICTY CHELiaJbHUX [pEeIMEeTiB 1 BHPOOHMYOrO HABYAHHSA MaTepiajlaMd 3
eHeproe(EeKTUBHOCTI, PO3IIIAAACTLECS BUKOPUCTAHHSA y IpoQeciiHiii  miaroToBii KBamidiKoBaHHUX
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POOITHUKIB 30ipHHKA 3aBJIaHb, TECTIB, TCXHIYHUX JMKTAHTIB Ta 3a1ay II0J0 €(PEKTHBHOTO BHKOPHCTAHHS
enekTpoeHeprii. HamaeTbcs XxapakTepucTHKa Ha3BaHOTO 30ipHHKA, SIKHH PO3POOICHO BiAMOBIIHO 10 3MICTY
TunoBoi mporpamu i3 npexmera «EIEKTpOTeXHIKa 3 OCHOBAMH HPOMHMCIOBOI €IeKTPOHIKM». OMHCyeThCs
HOro CrpykTypa Ta 3MICTOBE HANOBHEHHs. IligKpecimroerbes, 0  (OpMyBaHHSA eHEproedeKTHBHOI
KOMIIETEHTHOCTI MaiOyTHIX KBani(ikOBaHHX POOITHHKIB Ul MamMHOOYIIBHOI Tamy3i JOLLIBHO PO3IIISLAATH
sik Ge3nepepBHHii mporec.
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KJ/IIOYEBBIE CJIOBA:
9Heprod3hGexTUBHas
KOMIICTEHTHOCTb,
a¢dexTuBHOE
UCIIOJIB30BaHHE
SHEPreTHYECKUX PECYPCOB

Pedepar
IOHepro3¢gPpeKTUBHOCTH — HEOOXOAMMASI COCTABJISIIOLLIAS
KOMIIETEHTHOCTH OyayluuX KBaTu(UIUUPOBAHHBIX pado4yux
MAaIIHHOCTPOUTEIHHOT0 NPOopuIIs

Enena I'nmymenko,
acnupanmxa Hucmumyma npogheccuoHarbHO-mexHu4ecKo2o
obpazosanus HAITH Ykpaunol

B cratee  ompeneneHbl  (aKTOpBl,  KOTOpBIE  MPEJONPENCISIIOT  HEOOXOAMMOCTH  IOArOTOBKU
KBaMH(HIMPOBAHHBIX PabOYMX, KOMIETEHTHBIX B BOIpocax 3 (EeKTHBHOIO HCIOIb30BAHHS JHEPreTHIECKUX
pecypcoB. OOpamiaeTcss BHUMaHHE Ha TO, YTO HPOOIEMBI JHEProd(G(eKTHBHOCTH pPACCMATPUBAIOTCS Ha
MEXIYHApOJHOM U TOCYJAapCTBEHHOM YPOBHSAX B HOPMATHBHO-TIPABOBBIX JOKYMEHTaX, IPOEKTaX,
CTpaTeTHYeCKUX IPOrpaMMax pPa3BUTUS, 4YTO MOAYEPKHBAET UX BAXKHOCTh H aKTyalnbHOCTh. OcBelleHa
IUIOAOTBOPHas paboTa BeeykpamHckoro nenTpa «HeprodhdeKTHBHOCTE B HPO(ecCHOHATBHO-TEXHIIECKOM
0o0pa3oBaHHMHM M Ha MPOM3BOACTBE», KOTOPHIH (yHKUHOHHpYeT mpu VHCTUTYTE mpOodeccHOHATIBEHO-
TEXHHYECKoro oOpasoBaHus HarmoHampHOH aKajeMHM TIeJarornueckKHX Hayk YKpauHbl. OOOCHOBaHBI
MOAXOABI K MPO(eCCHOHANBHON MOArOTOBKE OyTymNX CIENUATUCTOB U IOBBINICHUIO YPOBHSA TOTOBHOCTH
nengarorudeckux pabotHukoB I1TY3 k mprMeHeHHIO B cBOei MpoecCHOHANBHOM NesTeIbHOCTH 3HAHUH 10
ocHoBaM 3HeprodddexkruBHocTH. CHOpMYNIUpOBaHO ompeaeneHue 3HeprodG@GEeKTUBHON KOMIETEHTHOCTH
crecapeif-dIeKTpHKOB 110 PEMOHTY JJIEKTPOOOOPYIOBaHHUS, KOTOpas IIpeimoiaraeT HeoOXOIUMOCTh
OCO3HAHHUS, NOHMMAHUS U OCMBICICHHSI BXXHOCTH PAlIOHAJEHOTO SHEPrONOTPEONICHNS; IeIecO00pa3HOCTh
NMpHOOpETEHUs] TEOPETUUECKHX 3HAHWHM, Kacalomuxcs 3(P(EKTHBHOTO HCIONB30BAHUSA JJIEKTPOIHEPIUH,
MPAKTHYIECKUX yMEHHIl, HABBIKOB M KOMIICTCHIIHIl; HAIWIHE COOTBETCTBYIOIINX NMPO(ECCHOHAIBHO BaXKHBIX
kadecTB. Kak OJMH W3 BapHaHTOB pEIICHHS IPOOIEMBI, Kacalollelcs HAIOJNHEHHS CONCpIKaHHs
CHENUANbHBIX MPEAMETOB U IIPOU3BOJACTBEHHOTO OOy4YeHMS MaTepuagaMu IO 9Heprodd¢eKTUBHOCTH,
paccMaTpHBAaeTICsl HCIONBb30BaHHE B INPOGECCHOHANBHOH MOATOTOBKE KBANH(HIMPOBAHHBIX PabOUHX
cOOpHHMKa 3aJaHuii, TECTOB, TEXHHYECKHMX [HUKTAHTOB U 3amad M0 J(PEKTUBHOMY HCIOIH30BAHHIO
oneKkTpodHeprun. JlaéTcst XapakTepHCTHKAa HAa3BaHOTO COOpHHKA, KOTOPBIH pa3paboTaH  COIJIAacHO
comepkaHHIO THIOBOM HporpaMMbl IO HpeaMeTy «DIEKTPOTEXHHKAa C OCHOBAMH HPOMBIIIICHHOU
MEKTPOHUKMY. OIHNCHIBACTCS €ro CTPYKTypa M COAepKaTenbHOe HamonHeHue. [loguépkuBaercsi, 4TO
(dopmupoBanue 3HeprodpGeKTUBHON KOMIETEHTHOCTH OyIylmuX KBaJHU(UIMPOBAHHBIX PAOOTHHKOB IS
MaIIMHOCTPOUTEILHOM 0Tpaciy Ienecoo0pa3Ho paccMaTPUBATh KaK HEMPEPBIBHBII IpoLecc.
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