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Experimental studies astoolsfor solving practical
problems of electromechanical nature
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Abstract. The essence of experimental studiesis clarified, notions of "experimental research” and "engineering experimentation” are
identified, targets, content and technological components of the training of future mining engineers in the context of a tedi ous prob-
lem in accordance with the personality-oriented educational paradigm. Based on the analysis of the future specialist's activities, in
accordance with the competence complex, has been developed a technology for the training of mining engineers and electromechan-
icsfor conducting experimental studies, and it is possible to improve the professiona training of the future specialist.
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Introduction. Experimental research is one of the pro-
duction functions of an engineer, which is caused by the
need to organize tests of prototypes or creating of origina
models, research of structural materials, etc.

Study of the practice of future mining engineers-
electromechanics training for experimental research in the
context of sociocultural conditions for the development of
society, links between experimental activities in the com-
petence development of specidists in the electromechani-
cal profile made it possible to realize the importance of
the problem being studied for vocationa training, which
should provide not only an adequate level of theoretical
knowledge, but also sufficient experience of experimental
activity in the engineering sphere - that area, in which a
professional is going to work [1].

If we talk about engineering experimentation in the
professional electromechanics activity, we should first of
all take into account the studies of meaningful interpreta-
tion of atheory of planning, organization and conducting
of an experiment in an electric drive, which were imple-
mented, in particular B. Ivobotenko, M. Ilyinsky, I. Kopy-
lov, V. Klyuchev, B. Firago, L. Pavlyavchik, and aso the
work of A. Goldberg, which proposed a technique for
electrical machines testing. Undoubted value of the last
work are the block diagrams developed by the author, on
which algorithmization of machines industrial tests can
be carried out and which can serve as a basis for design-
ing the experimental activity of students in the process of
mastering the content of technical disciplines.

Adjustment of electric drive control systems, which
can be a stage of engineering experiment, is developed
and described only in the reference literature, despite the
fact that the control system of electric drivesis the subject
of study in the training systems not only of electrome-
chanics, but also of other specialists.

Since the reference literature is a specia edition,
which, among other things, is characterized by a laconic
and declarative statement of the setup stages, its applica-
tion in the process of forming knowledge on tuning the
electric drive at the algorithmic stage of preparing future
specialists for an engineering experiment has certain fea-
tures that require a methodical compilation. In particular,
the directories don't contain a detailed exposition of the
theoretical information, which is necessary to understand
the semantic essence of the stages and individual actions.
Also, they often lag behind the constructive and elemental
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base of practical control systems for electric machines.

From what has been said, it follows that it is necessary
to master the technology of carrying out an engineering
experiment, requires justification and definition of the
relevant professional qualities, including professional
skills. Thus, we have established that the specific weight
and cognitive quality of experimental studies that can start
in the study of technical disciplines, make it necessary to
determine the proper organizational, managerial and me-
thodical measures and means of influencing the course
and results of training in order to master future mining
electromechanical engineers' professional abilities that are
necessary for experimental work. This would make it pos-
sible to provide them with the ability to engineer experi-
mentation and readiness to apply it in the further profes-
sional work in production.

Brief overview of related publications. With the ex-
perimental activities in the training programs of electro-
mechanical profile involves a significant number of works
from different research areas and levels, from program
articles to dissertation studies and tutorials [2; 3; 4; 5; 6]
etc. But despite their different aspects and depth of study,
the matter of the experimental research mastering by the
electromechanical engineers during the process of tech-
nical subjects studying, in our opinion, is not perfect and
comprehensive.

The purpose of this article was to determine the ade-
quacy of the formulated theoretical provisions and the
effectiveness of the justified on their basis technology of
professionally significant skills formation for the electro-
mechanical profile students to the experimental research.

Materials and methods. To achieve the goal, a set of
complementary scientific methods, reflecting the dialecti-
cal unity of the theoretical and empirical levels of cogni-
tion:

— theoreticad — analysis of educationa normative
sources, psychological, pedagogical, methodological and
special literature, dissertation materials, professional pub-
lications with the aim of generalization, systematization,
comparison and comparison of different views on re-
search;

— empirical — pedagogical observation to determine the
dynamics of change.

In engineering, as in many others activities, one of the
methods of cognition is engineering experience. It is used
in the design and development work, in the experimental
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and experimental stages of the development of new tech-
nology and etc. At the same time, engineering experience
is applied limitedly in the process of technological or op-
erational activities, and it is widely used in experimental
studies conducting.

Limited application of the experiment in operational
activities is due to the fact that the latter is oriented to
servicing, industrial systems repair, as well as transport-
ing, storing, preparing for the intended use (in particular
installation, testing and commissioning) of production
equipment. Operation involves monitoring the operation
of equipment in order to ensure the optimal mode of its
operation, control its operation.

In the professional activity of specidlists in the elec-
tromechanical profile, an important role is assigned to
several areas that determine the subject-activity complex,
which is formed by organizational and managerial and
engineering-technical activities that cover the social and
professional spheres of being a specialist [7].

Organizational and managerial activity of engineering
employees provides systematic and purposeful leadership
of the team in the production process.

Engineering and technical activity provides preparation
of production, direct production, as well as maintenance
of production facilities in the course of practica training.
Engineering and technical activities have following com-
ponents: design, technology, research, operational.

The design component of the specialists activity of the
electromechanical profile in practical terms is guided by
the development of new technology, refinement, modern-
ization of the existing one. Results of the design activities
are presented in the form of technical documentation de-
signed to organize the production and operation of new
equipment or the modernization of the existing one.

Technological component of the specialist's activity of
the electromechanical profile ensuring compliance with
the design parameters of those production processes in
which future speciaists participate in the acquisition of
practical experience and skills in performing technologi-
cal operations, notesV. V. Borisov [8, p. 20-21].

Research component of the speciaist's activity of the
electromechanical profile is directed to obtaining new
scientific knowledge, clarifying and generalizing the al-
ready available ones. In the process of such activities,
scientific assumptions are confirmed or disproved, new
ways of known problems solving are searched, etc.,
which, in our opinion, is an important element in the for-
mation of the competence basis for the future specialist,
his readiness for practical activities.

Depending on which methods (theoretical or empirical)
prevail in the study, individual steps that are listed above
can become irrelevant and not be included in the research
plan. But practically in any research a special place is
given to the experiment.

If we talk about the modern definition of this concept,
then we can use several approaches presented by L. M.
Cherchik:

«An experiment is the testing of knowledge of the phe-
nomena under study in controlled or artificially created
conditions. ...

An experiment is a system of operations, influence or
observations aimed at obtaining information about an
object during research trials that can be conducted under
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natural and artificial conditions when the nature of the
process is changed.

An experiment is a way of investigating phenomena
and processes through the organization of special experi-
ments that ensure the study of the influence of individual
factors under the constancy of other conditions or the
modeling of phenomena and processes in practice» [9, p.
8].
Triplicity of the author's interpretation is explained by
the factor of origin in the experimental activity, that is, the
need to clarify the question of the purpose of the experi-
ment: either we want to check something, or determine
the system of operations, it allows us to achieve certain
information results, or to study the influence of what fac-
tors on the phenomenon being studied.

Since the experiment is usually a stage in a study in
which, using certain empirical methods, some results are
obtained, that are included in the so-called empirical re-
search cycle, then in the future we can call this stage in
the projection for educational activity experimental re-
search and think of it as about a cyclic process in which
several mental acts (steps) are used, successively replac-
ing each other and interpolating the researcher closer to
the informative result, on the basis of which it will be
possible to formulate conclusions and propose recom-
mendations on the possible introduction of the obtained
results into production or intellectua activity.

If we talk about experimental studies from didactic po-
sitions in the projection of mastering the content of tech-
nical disciplines, then it is expedient to take as a basis the
following interpretation, which we accepted in the collec-
tive (S. F. Artyukh, I. Ya Lizan, I. V. Goloperov, N. A.
Nestoruk) in the training manual "Fundamentals of Scien-
tific Research" [2, p. 90].

Experimental studies are studies based on an experi-
ment, which is based on scientific experience or observ-
ing a phenomenon under given conditions and allows you
to monitor its progress, control it, obtain the necessary
data and restore it when theinitial conditions are repeated.

Since there is a significant list of technical disciplines
in the system of training specialists in the electromechani-
cal profile ("Theory of electric drive", "Electric ma-
chines', "Elements of automated electric drive", "Theory
of automatic control", etc.) and their training programs
envisaged to apply not only theoretical but also empirical
methods of acquiring knowledge, then experimental re-
search in the study of these disciplines should be an inte-
gra part of learning.

"The subject of the technical disciplines study are rea
objects of practice - mechanisms, devices, machines,
means of their construction, the effectiveness of their
functioning, etc. These disciplines examine large classes
of homogeneous objects (technical devices and machines
of a certain class) and look for a correlation and transfor-
mations that make it possible to reduce complex and
cumbersome tasks and calculations to simple ones. At the
same time, theoretical knowledge is not separated from
practice one (as in natural sciences), but combined with
it" [10, p. 52].

Experimental research in the professiona activity of
electrical engineers begins to form the professional com-
petencies (qualities) of the specialist, active management
of the cognitive process associated with the analysis of
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the qualitative and quantitative characteristics of those
objects, properties, qualities, characteristics, magnitudes,
etc., are investigated in the experiment. Specificity of
experimental studies in the activity of electromechanicsis
the fact they are carried out for:

—theoretical obtaining of analytic dependence, which
uniquely and exhaustively characterizes the investigation
process,

— establishment of the dependence by theoretical
means (which leads to an increase in the scope of the ex-
periment);

— implementation of search activities to establish de-
pendencies, which could not be obtained theoreticaly [2,
p. 49-50].

We have found that the skills requirements for the elec-
tromechanical profile students, determining the content of
their educational courses, lead to the forming of abilities
to the engineering experimentation, namely to:

— analyzing experimental studies of the electromechan-
ical devices;

— planning a pilot study;

— assembling of schemes of the electromechanical de-
vices;

— adjusting the electromechanical devices,

— carrying out tests or experiments;

— performing statistical processing of experimental da-
ta and mathematical modeling of the electromechanical
phenomena and processes;

— making conclusions and generalizations of the re-
search results.

According to our task we have designed a model of the
professionally significant skills formation of the future
electromechanical engineers in carrying out the experi-
mental research while mastering the content of the tech-
nica disciplines[11, c. 36-42].

The content of the technical disciplines providing ex-
perimental research is oriented in the channel of the de-
veloped technology for the formatting in the future elec-
tromechanical engineers the professionaly significant
skillsthat are the basis of the research competence.

In the process of preparing specialists for conducting
experimental research while mastering the content of
technical disciplines, in addition to practical exercises,
they take laboratory work, since they provide the oppor-
tunity to directly simulate situations in which the engi-
neering experiment is the main means of obtaining infor-
mation for decision-making, and also provide a source of
practical experience for experimental activities. Learning
objectives may include various ways of performing, de-
pending on the available tools, data processing facilities,
and etc.

Based on this, we can assume that the involvement of
mining engineers of electromechanical specidties in ex-
perimental activities must occur under certain conditions,
among which the most important are its proper material
and technical and methodological support; step-by-step
planning; creation of a single educational and methodical
environment; presence of a set of relevant academic dis-

ciplines; providing favorable motivational support. But
the main pedagogical condition that ensures the imple-
mentation of a competently oriented teaching technology
is use of such didactic principles as: determinism, system-
aticity, differentiation, variability, integrativity and inter-
active learning.

Results and discussion. The main provisions and re-
sults of the research were made public at scientific and
practical conferences, in particular:

— International: "Problems of modern energy and au-
tomatics in the system of natural resources use" (Kyiv,
2016), "Innovative development of the mining industry"
(Kryvy Rih, 2016), "Higher school in the context of Eu-
ropean integration processes' (Cherkasy, 2017), "Current
trends in the development of education, science and tech-
nology" (Bakhmut, 2017);

— All-Ukrainian: "Modern aspects of mechanization
and automation of energy-intensive industries' (Pokrovsk,
2017), "Computer technologies in power engineering,
electromechanics and control systems' (Bakhmut, 2017);

—Regiond: "Problems of Mining Technology"
(Pokrovsk, 2016).

The projected technology of training future engineers-
electromechanics to experimental studies has been ap-
proved and may be extended to other higher and voca
tional schools and technical colleges.

Conclusions. Based on the practice study of mining
engineers students of the electromechanical profile train-
ing, it has been established that experimental studies in
the process of studying professionally oriented (technical)
disciplines of electromechanica specialties have aleading
rolein forming a set of competenciesin the future special-
ists sufficient for professional activity in conditions of a
real production or training process and it is reasoned that
the competence requirements for future engineers-
electromechanics in the formation of them capable of
those to professional activities that determine the content
of student training.

It was found out that the preparation of future mining
engineers for experimental research activities must occur
under certain conditions, among which the most important
are its proper material and technical and methodological
support; step-by-step planning; creation of a single educa-
tional and methodical environment; presence of a set of
relevant academic disciplines; providing favorable moti-
vational support. But the main pedagogical condition that
ensures the implementation of a competently oriented
teaching methodology is use of such didactic principles
as. determinism, systematicity, differentiation, variability,
integrativity and interactive learning.

It is emphasized that the content of technical disci-
plines, which involves conducting experimental research,
is oriented on the formation of professionally significant
skills by future electromechanics, which are the basis of
research competence, which are in the category of de-
manded in the future professional activity and are tools
for solving practical tasks of electromechanical nature.

REFERENCES
1. Nestoruk N. A. Experimental studies in the context of compe- Ne3 (21). - Access
tence electromechanical teacher’s engineers: [E. re- http://narodnaosvita.kiev.ua/?page_id=1451.
source]/Natalia Anatolevna Nestoruk // Public education: 2. Artyukh, S., Lisan, I., Goloperov, |., Nestoruk, N. (2006).
Electronic scientific specialized edition. — 2013. — Release Fundamentals of scientific research: tutorial. Kharkov (in

mode:

80



Science and Education a New Dimension. Natural and Technical Sciences, V(16), Issue: 148, 2017 www.seanewdim.com

Ukr.).

3. Krokoshenko, O. (2010). The components of professional-
pedagogical activity of an engineer-pedagogue in amodern
system of professional education./The Messenger of Luhansk
national University of Taras Shevchenko: Pedagogical Sci-
ences series. Luhansk (in Ukr.).

4. Pyatnitskaya-Poznyakova, |. (2003). Fundamentals of scien-
tific research in higher school: tutorial. Kyiv (in Ukr.).

5. Petruk, W. (2006). Theoretical-methodical bases of formation
of professional competence of future specialists of technical
specialties in the study of fundamental disciplines: Mono-
graph (in Ukr.).

6. Erganova, N. (2007). The methodology of professional educa-
tion: a tutorial for students of higher educational establish-
ments. Moscow (in Russ.).

7. Zarubinskaya |. B. Formation of social competence of stu-
dents of higher educational institutions (theoretical and meth-
odological aspect): [Monograph]/Irina Borisovna Zarubin-
skaya. — K.: KNEU, 2010 - 348 p.

8. Borisov V. V. Use of design and engineering tasks in the les-
sons of labor training/Vyacheslav Viktorovich Borisov //
Newsletter of the Chernigov State Pedagogical University
named after T. G. Shevchenko. — Release 93. — Series: Teach-
ing Science/Head Editor M. O. Nosko. — Chernihiv: CNPU —
2011. — Ne 93. —p. 19-22.

9. Cherchik L. M. Electronic manual on discipline "Research
Methodology": [E. resource]/Larisa Nikolaevna Cherchik;
Lutsk National Technical University. — Luck, 2012. — Access:
http://lib.Intu.info/books/fb/pesp/2012/12-31/.

10. Gryzun L. E. Determination of the specifics of educational
disciplines of various types as one of the factors forming the
content of higher professional education/Lyudmila Edu-
ardovna Gryzun // Pedagogy, psychology and medico-
biological problems of physical education and sport: Science
journal. —2008.—Ne 8.— p. 51-56.

11. Nestoruk, N. (2016). Conceptual aspects of engineering ex-
periments of mining engineers-el ectromechanics/Problems of
mining technology. Pokrovsk (in Ukr.). pp. 36-42.

JKCnepUMEHTANbHbIE HCCJIeI0BAHMS, KAK HHCTPYMEHTAPHIi pelIeHus] MPAKTHYECKHX 3224 3JeKTPOMEeXaHHYECKOro XapaK-

Tepa
H. A. Hectopyk, I1. A. YukyHoB

AHHOTanMsl. YTOUHEHA CYHIHOCTb 3KCICPUMEHTAIbHBIX MCCIEAOBAHUH, IJe MOHATHS <«OKCIEpPUMEHTaNbHbIE HCCICIOBAaHUA» U
«HHXXEHEPHOE HKCIEPUMEHTUPOBAHUL» OTOXKJIECTBIAIOTCS, YTOUHEHBI L[EJICBbIE OPUEHTHUPHI, COJAECP)KaHHE U TEXHOJIOIMYECKUE CO-
CTaBIISIOIIHE TTOJTOTOBKU OYAyIIMX TOPHBIX MHXXEHEPOB B KOHTEKCTE JIMYHOCTHO-OPHEHTUPOBAHHON MapagurMel oOpas3oBanus. Ha
OCHOBE aHaNW3a AEATEIbHOCTH OyIyIIEro CHEeNUaInCcTa B COOTBETCTBHMH C KOMILUIEKCOM KOMIIETEHIMH pa3paboTaHa TEXHOIOTHS
MOATOTOBKH TOPHBIX HHKEHEPOB-3JIEKTPOMEXAaHUKOB K MPOBEACHUIO YKCIICPIMEHTAIBHBIX HCCIICOBAHMH, KOTOpasi HO3BOJIAET yCO-
BEpIICHCTBOBATH MPO(ECCHOHANBHYIO MOATOTOBKY OYAYIIETo CIeNHaInCTa.

Kniouesvie cnoga: sxcnepumenmanvhble  UCCIEO08AHUS, — UHICEHEPHOE  IKCHEPUMEHMUPOBAHUe,
OPUEHMUPOBANHDIT NOOXO00, MEXHUYECKUE OUCYUNTUHBL, UHICEHEPbL-ITIEKIMPOMEXAHUKU.

KOMNemeHmHOCNnHO -

ExcrniepuMeHTaIbHI J0CTIZKeHHS, AK IHCTPYMeHTAapiil po3B’si3aHHSA NPAKTHYHUX 3aBIAHb €J1eKTPOMEXaHIYHOI0 XapaKTepy
H. A. Hectopyk, II. O. Unkynos
AHoTanisl. YTOYHEHO CYTHICTh €KCIIEPHMEHTAJbHUX JOCII/UKEHb, 1€ MOHITTS «eKCHEepHMEHTa bHI JOCIIDKESHHI» U «iHXKeHepHe
EKCIIepUMEHTYBaHHS OTOTOKHIOIOTHCS, IIJIbOBI OPi€HTUPH, 3MICTOBI i TEXHOJIOTIUHI CKJIQJHUKHU MIATOTOBKH MaiOyTHIX TipHUYMX
IIDKeHepiB B KOHTEKCTI CTyHiifoBaHOI MPOOIEeMH BiANOBIIHO 10 OCOOHMCTiICHO-OPIEHTOBAHOI MapaanrMu ocBiTH. Ha ocHOBI aHami3y
JUSUTBHOCTI MalOyTHROTO (haxiBLs BiIMOBIIHO IO KOMIUIEKCY KOMIIETEHTHOCTEH OYJI0 pO3pOOJICHO TEXHOJIOTII0 MiATOTOBKH TipHU-
YHX 1H)KEHepiB-eJIeKTPOMEXaHIKIB JI0 IPOBENICHHS eKCIIEPUMEHTAIBHUX JTOCITIPKEHB, 10 T03BOJIIE YIOCKOHAINTH MpodeciiHy mia-
TOTOBKY MaiOyTHBOTO (haxiBLis.

Kniouosi cnosa: excnepumenmanbii 00Cniodcenns, inxicenepre eKkCnepumenmy8anHs, KOMnemeHmicHo-opieHmosana ocHosa, me-
XHIUHT OUCYUNTIIHU, THICEHEPU-ETIeKMPOMEXAHIKU.
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