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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.

Introduction. Mechanical engineering is
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

efficiency [6, 3].

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 (SI - 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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EneproedekTuBHiCTH — HEOOXiTHA CKJIAT0BA KOMIETEHTHOCTI
Mai0yTHiX kBaJidikoBaHNX POOITHUKIB MAIIMHOOYAIBHOTO Mpogiaio

Ogena I'mymeHko,

acnipanma Incmumymy npocghecivino-mexniunoi oceimu HAITH Yxpainu

KJIIOYOBI CJIOBA:
€Heproe()eKTUBHA KOM-
MIETeHTHICTh, €()eKTHBHE
BUKOPUCTAHHS CHepre-
TUYHUX PECYPCIB

V¥ crarTi BU3Ha4YeHi (paKTOPH, SKi 3yMOBITIOIOTH HEOOXIIHICTh IMi/IrOTOBKH KBaNli(DikOBaHUX POOITHHKIB,
KOMIICTEHTHHX 3 TUTaHb ¢(heKTUBHOTO BUKOPUCTAHHS €HEPTreTHYHUX PECYpCiB. 3BEpPTA€ThCs yBara Ha
Te, 110 MPOOJIEeMH CHEProe(peKTHBHOCTI PO3MIIAAAIOTECS HAa MDKHAPOAHOMY i JIEp)KaBHOMY PIBHSX Y
HOPMaTHBHO-TIPABOBHX JOKYMEHTaX, MPOEKTaX, CTPATEriYHUX MPOTpaMax PO3BUTKY, IO ITiJKPECIIOE
iX BaXIMBICTD 1 aKTyanbHiCTh. Bucitiema migHa pobota BceykpaiHchkoro —HeHTpY
«EHeproedekTHBHICTh y MpoQeciiiHO-TEeXHIYHIH OCBITI i Ha BHUPOOHULTBIY», KWK (QYHKIIOHYE MpU
IncturyTi mpodeciiiHo-TexHiuHOi ocBiTM HamionanpHoi akagemii NegaroriYyHMX Hayk YKpaiHH.
OOTpyHTOBAaHO MiXOINTH 10 MHTAHb NMPOQECiiiHOI MAroToBKM MaiOyTHIX (haxiBLiB Ta IiABHIIEHHST
piBHs roToBHOCTI nenaroriyaux npaniBaukiB [ITH3 1o 3acrocyBanHs y cBoiii npodeciiiHiii AisUIbHOCTI

3HaHb 3 OcHOB eHeproepektuBHOCTI. CdopMynboBaHe  BH3HAYCHHS  eHEProe()eKTHBHOI
KOMIICTEHTHOCTI ~ CIIFOCApiB-eJIEKTPHKIB 3 PEMOHTY eNEeKTPOYCTaTKyBaHHs, sKa repenbadae
HEOOXiHICTh ~ YCBINOMIJICHHS, = PO3YMIHHS ¥  OCMHCIECHHS  B@XIMBOCTI  PAalliOHAJBHOTO

CHEPrOCIIOKMUBAHHSA; MOLUUIBHICTD HAOYTTS TEOPETHYHHX 3HAHb, IO CTOCYIOTHCS €(EKTHBHOTO
BUKOPUCTAHHS E€IEKTPOCHEPTil, IPaKTHYHUX BMiHb, HABUYOK i KOMIIETEHIIiif; HAsBHICTb Bi/IITOBIIHUX
npodeciiiHo BaXJIMBUX SKOCTeH. SIK  OOMH i3 BapiaHTIB BUPIMICHHS NPOOJEMH, IIO CTOCYETHCS
HAllOBHEHHS 3MICTY CHEHiaIbHUX HpeIMeTiB 1 BHPOOHMYOrO HaBYaHHSA Marepianamu 3
CHEProe(peKTUBHOCTI, PO3IIISAAETBCS BUKOPHCTAHHS Yy TpOodeciiHii miaroroBli KBadi)iKOBaHHX
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poOiTHHKIB 30ipHMKa 3aBIaHb, TECTiB, TEXHIUYHMX JHUKTAHTIB Ta 3a4ad II0J0 €(EeKTHBHOIO
BUKOPUCTAHHs eneKkTpoeHeprii. HagaeTbes XapakTepucTHKa Ha3BaHOTO 30ipHMKA, KMl pO3pOOICHO
BiAmoOBifHO 10 3MicTy TumoBoi mporpamu i3 mpeamera «ENeKTpoTexHika 3 OCHOBaMH IPOMHUCIOBOI
eneKTpoHikm». OmucyeTbcs HOTO CTPYKTypa Ta 3MICTOBE HAmoOBHEHHsS. IlifkpecmioeTses, IO
(dopmyBaHHST eHEproe(eKTHBHOI KOMIIETEHTHOCTI MaiHOyTHIX KBami(hiKoBaHHX pOOITHUKIB s
ManIMHOOY[iBHOT TalTy3i JOLUIFHO PO3IIIAATH K Oe3lepepBHUM IpoLec.
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KJIIOYEBBIE CJIOBA:

9HeprodpHeKTHBHBIC
KOMITETEHTHOCTH, 3¢-
(heKTHBHOE HCIIONB30BA-
HHE SHEPTeTHIECKUX

pecypcos

Pedepar
JHepro3(pgeKTHBHOCTH — HEOOXOAMMAas COCTABJISIIOINAS
KOMIIETEHTHOCTH OyIyIIMX KBATU(GUIMPOBAHHBIX pa6ounx
MAIIUHOCTPOMTEIBHOr0 NPoQust

Enena I'nmymeHko,
acnupaumka Hucmumyma npogeccuonanbHo-mexnuiecko2o
obpazosanus HAIIH Ykpaunvi

B cratee onpeneneHsl (aKTOpBL, KOTOpHIE MPENONPENCISIOT HEOOXOAUMOCTH  ITOATOTOBKU
KBaIM(HULIMPOBAHHBIX Pa0OYMX, KOMIETEHTHBIX B Bompocax 3(P(EeKTHBHOrO HCIOIB30BAHUS
9HEPreTHYeCKHX pecypcoB. OOpaiaercss BHHMAHHE HA TO, YTO MPOOIEMBI dHEProd(pHeKTHBHOCTH
paccMaTpUBaIOTCS Ha MEXKIYHAPOJHOM M TOCYNAapCTBEHHOM YPOBHSIX B HOPMATHBHO-IPABOBBIX
JOKyMEHTaX, MPOeKTaX, CTPaTerHYecKUX MPOrpaMMax Pa3sBUTHS, YTO MOAYEPKUBAET UX BaKHOCTb U
akTyansHOCTh. OCBellleHa MI00TBOpHast pabota Beeykpanmckoro nenrpa «dHeprodhPpeKTHBHOCTD B
po(hecCHOHATBFHO-TEXHUIECKOM 00pa30BaHWH M Ha IPOM3BOACTBEY, KOTOPHIH (yHKIMOHHpPYET NpU
Hucturyre podecCHOHANBHO-TEXHUYECKOTO o0pa3oBaHus HanuonansHoit aKaJeMuu
Mearorn4ecKux Hayk YKpauHbl. OOOCHOBaHBI MOIXObI K MPOGECCHOHANIBLHOM MOATOTOBKE Oy IyIINX
CIENMANMCTOB W IIOBBIIICHUIO YPOBHS TOTOBHOCTH IHejarornueckux pabotHuko IITY3 x
IPUMEHEHHIO B CBOEil MpodecCHOHANbHON AeSITeIbHOCTH 3HAHUH 0 OCHOBAM 3HEeprod(hGeKTUBHOCTH.
CdopmynupoBano omnpeneneHue 3HeprodGGEeKTHBHOW KOMIIETEHTHOCTH Clecapel-3JIeKTPUKOB IO
PEMOHTY 2JIEKTPOOOOPYIOBAHHUS, KOTOPAsl MpEIoaraeT HeoOXOAUMOCTh OCO3HAHUS, MOHUMAHHS U
OCMBICJICHUST Ba)KHOCTH DAalHOHAIBHOTO OJHEPrOHOTPEOTICHUS; LeIeco00pasHOCTh NPUOOPETCHUS
TEOPETHIECKHUX 3HAHHHU, Kacarommxcst 3 (HeKTHBHOTO UCHOJIB30BAHHS IEKTPOIHEPIHH, IPAKTHIECKUX
YMEHUH, HABBIKOB W KOMIICTCHIHH; HAJINYHE COOTBETCTBYIOIINX MPO(MECCHOHAIBHO BaXKHBIX KAaueCTB.
Kax onuH U3 BapHaHTOB pelIeHMs MPOOIEMBI, KAacalomIeiicsl HAOTHEHHs CONEPKAHHs CIICIHATbHBIX
MPEeAMETOB WM MPOM3BOJACTBEHHOTO  OOy4YEeHHMsl MaTepHalaMH 10  SHeprod(pQexTHBHOCTH,
paccMaTpuBaeTCs MCIOJIB30BaHNE B NMPO(ECCHOHAILHOH MOATOTOBKE KBAIH(HIMPOBAHHBIX PabOdnx
cOOpHHKa 3aJaHUi{, TECTOB, TEXHUYECKUX NHKTAHTOB H 3a4ad 10 3()(HEKTHBHOMY HCIIOIb30BAHUIO
oneKTpodHeprun. Jlaércs XapaKTepuUCTHKa Ha3BaHOTO COOPHHKA, KOTOPBIM pa3paboTaH COITIACHO
coziepkaHuio THIIOBOM MporpaMMbl MO TpeaMeTy «JJIEeKTPOTEXHHKA C OCHOBAMH IPOMBINUICHHOMN
JMeKTpOHUKKY. ONHUCHIBaeTCS €ro CTPYKTypa M COofeprkaTelnbHOe HamonHeHue. IloguépkuBaercs, 4To
(dhopmupoBanue >HeprodHHEeKTUBHON KOMIIETEHTHOCTH OyayIIMX KBAIU(UIIMPOBAHHBIX PAOOTHUKOB
JUIS. MAIHHOCTPOHUTENTBHOM OTPACIH 1eI1eco00pa3HO paccMaTpUBaTh Kak HEMPEPBIBHBIN MpoIiecc.
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