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MODEL TOOLS FOR MASTERING ENGINEERING EXPERIMENTATION

Purpose. Creating a model that allows improving professional training of mining electrical engineers to capture
engineering experimentation.

Methodology. An approach is proposed for creating a model that has the property of adapting to changes in the
experimental environment, within the framework of which various properties of electromechanical systems are acces-
sible for research. To achieve the goal, solve the problems and set out to test the effectiveness of the developed training
technology, a set of complementary scientific methods is used, reflecting the dialectical unity of theoretical and em-
pirical levels of knowledge: a specially designed set of tasks, a survey in the form of an individual questionnaire, ob-
servation and evaluation of training future engineers to perform electro-profile experimental research in the study of
technical subjects. The approach is based on a complex of competences and 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 disci-
plines; providing favorable motivational support. But the main pedagogical condition that ensures the implementa-
tion of a competently oriented teaching methodology is use of such didactic principles as determinism, systematicity,
differentiation, variability, integrity and interactive learning.

Findings. The essence of experimental studies is clarified, notions of “experimental research” and “engineering
experimentation” are identified, targets, content and technological components of the training of future mining en-
gineers in the context of a tedious problem in accordance with the personality-oriented educational paradigm are
specified. Based on the analysis of the future specialist’s activities, in accordance with the competence complex, a
structural model for training mining engineers-electromechanicians for conducting experimental studies has been
developed, which makes it possible to improve the professional training of the future specialist.

Originality. A crucial task to create a model tool that facilitates adaptation to future professional activities is solved.
A structural model of vocational training for mining engineers-electromechanicians has been developed, which is
based on a set of factors. In the aggregate, they determine the model of training specialists that is aimed at mastering
the competences of the conceptual, theoretical, systemic and technological levels, based on the content of technical
disciplines, where engineering experimentation is its connecting core.

Practical value. Practical importance of the research is motivated by the fact that as a result of scientific search,
based on the developed model presented, a training manual and other teaching materials have been developed and
introduced into the vocational training of future engineers of the electromechanical profile, which have increased the
level of students’ preparation for engineering experimentation in future professional activities.

Keywords: experimental research, engineering experimentation, competent oriented basis, technical disciplines, struc-
tural model, training of mining engineers-electromechanicians

Introduction. Society and modern production make
constantly growing demands on the training of engineer-
ing personnel for the provision of industrial enterprises.
The main criterion in this case is the level of competence
of a specialist and the quality of his/her preparation for
professional activity, the leading role for which is played
by engineering and technical literacy, professional cul-
ture, to which specialists specially pay attention. Study of
the practice of future mining engineers-electromechani-
cians training for experimental research in the context of
sociocultural conditions for the development of society,
links between experimental activities in the competence
development of specialists in the electromechanical pro-
file made it possible to realize the importance of the
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problem being studied for vocational training, which
should provide not only an adequate level of theoretical
knowledge, but also sufficient experience of experimen-
tal activity in the engineering sphere — that area in which
a professional is going to work [1].

Experimental research is one of the production
functions of an engineer, which is caused by the need to
organize tests of prototypes or creating of original mod-
els, research on structural materials, and others. If we
talk about engineering experimentation in electromech-
anicians’ professional activity, we should first of all take
into account the studies of meaningful interpretation of
a theory of planning, organization and conducting of an
experiment in electric drive, which were implemented,
in particular, by B. Ivobotenko, M. Ilyinskyi, 1. Kopylov,
V. Kliucheyv, B. Firago, L. Pavliachyk, as well as the work
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of A. Goldberg, which proposes a technique for electri-
cal machines testing. Undoubted value of the last work
involves the block diagrams developed by the author, on
which algorithmization of industrial testing of machines
can be carried out and which can serve as a basis for de-
signing the experimental activity of students in the pro-
cess 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 drives is the
subject of study in the training systems not only of elec-
tromechanicians, but also of other specialists.

Since the reference literature is a special 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,
reference books do not 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
base of practical control systems for electric machines.

From what has been said, it follows that it is neces-
sary to master the technology of carrying out an engi-
neering experiment, requires justification and definition
of the relevant professional qualities, including profes-
sional 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, man-
agerial and methodical measures and means of influ-
encing the course and results of training in order to mas-
ter future mining electromechanical engineers’ profes-
sional abilities that are necessary for experimental work,
including in educational and pedagogical activities. This
would make it possible to provide them with the ability
to engineer experimentation and readiness to apply it in
the further professional work in production.

Analysis of the recent research and publications. With
the engineering experiment and experimental activities
and the attendant questions of the engineering activity,
methodological and methodological plan, a significant
number of works of a different scientific direction and
level are associated: from program articles to disserta-
tion studies and teaching aids.

Various aspects of the preparation of students of
technical universities for engineering experimental ac-
tivities and the direct inclusion of engineering experi-
mentation elements in the educational process of higher
educational institutions were studied by S.Artiukh,
A.Boiarshynova, R.Horbatiuk, V. Greene, S.Inozem-
tseva, A. Kaspersky, M. Spirin, N. Erganova, A. Fisher,
V. Lavrov and other researchers.

Theoretical questions of engineering experimenta-
tion, on which the experimental activity of students is
usually based while mastering the content of technical
disciplines — are reflected at different times in the works
of V. Gorskyi, Yu. Adler, A. Talalay, A. Yakovlev, A. Ego-
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rov, B.Ivobotenko, M. Ilinskyi, I.Kopylov, M. Spirin,
L. Cherchik, H. Schenk, and others.

However, despite their different aspects and depth of
study, the issues of training mining engineers-electro-
mechanicians for conducting experimental research in
the process of teaching technical disciplines remained
without attention.

The purpose of the article is to present a structural
model of vocational training for mining engineers-elec-
tromechanicians to master experimental research in the
process of studying technical disciplines on a compe-
tently oriented basis.

Presentation of the main research. In engineering, as
in many others activities, one of the methods of cogni-
tion is engineering experience. It is used in the design
and development work, in the pilot and experimental
stages of the development of a new technology and oth-
ers. At the same time, engineering experience is applied
limitedly in the process of technological or operational
activities, and it is widely used in conducting experi-
mental studies.

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 opera-
tion of equipment in order to ensure the optimal mode
of its operation, control of its operation.

In the professional activity of specialists in the elec-
tromechanical profile, an important role is assigned to
several areas that determine the subject-activity com-
plex, which is formed by organizational and managerial
and engineering-technical activities that cover the social
and professional spheres of being a specialist [2].

Organizational and managerial activity of engineer-
ing employees provides systematic and purposeful lead-
ership of the team in the production process.

Engineering and technical activity provides prepara-
tion of production, direct production, as well as mainte-
nance of production facilities in the course of practical
training. Engineering and technical activities have the
following components: design, technology, research,
and operational.

The design component of the electromechanical
profile specialists’ activity in practical terms is guided by
the development of a new technology, refinement, mod-
ernization of the existing one. Results of the design ac-
tivities are presented in the form of technical documen-
tation designed to organize the production and opera-
tion of new equipment or the modernization of the ex-
isting one.

The technological component of the electrome-
chanical profile specialist’s activity ensures compliance
with the design parameters of those production process-
es in which future specialists participate in the acquisi-
tion of practical experience and skills in performing
technological operations, notes V. V. Borisov [3].

The research component of the electromechanical
profile specialist’s activity is directed to obtaining new
scientific knowledge, clarifying and generalizing the
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available notions. In the process of such activities, scien-
tific assumptions are confirmed or disproved, new ways
of solving known problems are searched, and so forth,
which, in our opinion, is an important element in the
formation of the competence basis for the future spe-
cialist, his/her readiness for practical activities.

Depending on which methods (theoretical or em-
pirical) 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.

A culture of experimentation has arisen around the
lesson study model [4].

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 empiri-
cal research cycle, then in the future we can call this
stage in the projection for educational activity experi-
mental research and think of it as a cyclic process in
which several mental acts (steps) are used, successively
replacing 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
recommendations on the possible introduction of the
obtained results into production or intellectual activity.

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 neces-
sary data and restore it when the initial conditions are
repeated.

Since there is a significant list of technical disciplines
in the system of training specialists in the electrome-
chanical profile (“Theory of electric drive”, “Electric
machines”, “Elements of automated electric drive”,
“Theory of automatic control”, and others) and their
training programs envisaged to apply not only theoreti-
cal but also empirical methods for acquiring knowledge,
then experimental research in the study of these disci-
plines should be an integral part of learning.

“The subject of the technical disciplines study in-
volves real objects of practice — mechanisms, devices,
machines, means of their construction, the effectiveness
of their functioning, and others. These disciplines ex-
amine large classes of homogeneous objects (technical
devices and machines of a certain class) and look for a
correlation and transformations 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 (as in natural sciences),
but is combined with it” [5].

Experimental research in the professional activity of
electrical engineers begins to form the professional
competencies (qualities) of the specialist, active man-
agement of the cognitive process associated with the
analysis of the qualitative and quantitative characteris-
tics of those objects, properties, qualities, characteris-
tics, magnitudes, and so forth, are investigated in the
experiment. Specificity of experimental studies in the
activity of electromechanicians is the fact they are car-
ried out for:
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- theoretical obtaining of analytic dependence,
which uniquely and exhaustively characterizes the in-
vestigation process;

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

- implementation of search activities to establish de-
pendencies, which could not be obtained theoretically [5].

Based on the study of the practice of preparing stu-
dents in the electromechanical profile, it was found out
that professional competence in the projection on ex-
perimental research activities of mining electromechan-
ical engineers should be based (except for social, per-
sonal, general scientific and instrumental competences)
on general professional and specialized professional
competencies.

Among the general professional competencies that
play a significant role in experimental research are those
that are directed to:

- formation of basic ideas about electromechanical
devices (objects), their diversity, understanding of their
purpose and principles of work;

- mastering the methods of observation, description,
identification, finding the features of the electrome-
chanical devices (objects) functioning;

- maintenance of actions and operating modes of
electromechanical devices (objects).

Among the specialized professional competencies
required for the experimental and research activity of
mining engineers of the electromechanical profile are
the following:

- to analyze, plan and organize experimental studies
of electromechanical devices (objects);

- to apply general, technological, analytical and spe-
cial methods of experimental research to determine sta-
tistical and dynamic characteristics, modes of operation
of electromechanical devices (objects);

- to use professionally profiled knowledge in the field
of electromechanics for statistical processing of experi-
mental data and mathematical modeling of electrome-
chanical phenomena and processes;

- to apply the mathematical apparatus in engineering
experimentation.

It has been established that the training of mining
electromechanical engineers for experimental research is
based on interrelated and interdependent subject-activity,
functional-content and organizational-activity compo-
nents, which, in the aggregate of relationships, determine
the structure of vocational training aimed at mastering the
competences of the conceptual, theoretical, systemic and
technological levels on the content of technical disciplines
for which the core is engineering experimentation.

The subject-activity components of electrical engi-
neers training for carrying out experimental studies in-
clude:

- regularities of the student’s educational activity and
methodical activity of the teacher;

- motivational factors for mastering the subject com-
petencies (knowledge, skills, experience, worldview),
which are formed on the content of technical disci-
plines;
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- cognitive activity of the subject of training;

- reflexive interaction with other subjects of the edu-
cational process;

- communication tools that provide an adequate un-
derstanding and broadcasting of information that is the
subject of exchange, including its values.

The functional components in general reflect the
conceptual framework, theoretical and methodological
approaches, didactic instruments and technological con-
structivism, oriented to rational expediency and econo-
my in teaching aids and techniques, which allow imple-
menting the training objectives of electrical engineers of
experimental research in the process of teaching techni-
cal disciplines. In particular, they characterize the gnos-
tic, logical, design, integrative, constructive, organiza-
tional, regulatory orientation of the professional training
of future electrical engineers for practical activities.

The methodological component serves the purpose
of determining the methodological basis on which the
training of electrical engineers will be based for carrying
out experimental research in the process of technical
disciplines teaching.

The structural and logical component is based on
those conceptual foundations that position each technical
discipline in the overall world outlook, intellectual and
professional development of a specialist in the electrome-
chanical profile, and provides such organization of the
content of the academic discipline that allowed achieving
the proper quality of practical training of graduates
through the priority of engineering experimentation.

The instrumental-effective component characterizes
a set of those didactic objects that provide methodologi-
cal and instrumental support for educational activities
aimed at assimilating the content of technical disci-
plines, provided that it reflects the tasks that require ex-
perimental research.

Instrumental support of educational activity presup-
poses the isolation from the whole variety of existing
methods, means and methods of those which, by activ-
ity characteristics, can be considered expedient for ap-
plication in carrying out experimental studies in the
process of assimilating the content of technical disci-
plines.

Methodological support implies a choice among the
known approaches to the organization of training (hu-
manistic, axiological, personal, activity, resource, sys-
tem, synergetic, competence, and others) that meets the
normative requirements for specialists of the appropri-
ate educational level, as well as the definition of priority
styles for the presentation of the content of educational
disciplines and the organization of educational activities
aimed at its assimilation.

The organizational-technological component en-
sures organization and conducting of experimental re-
search in the assimilation of the content of technical
disciplines as an organic component of educational ac-
tivity carried out by a specific technology, which is de-
signed in accordance with the conceptual foundations
and theoretical and methodological approaches to real-
izing the training goals of electrical engineers. This
component is based on the methodological and techno-
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logical competence of the teacher, a specific manifesta-
tion of which is the subject-oriented integrative compe-
tence education as a professional quality of his/her per-
sonality.

The curative-effective component includes diagnos-
tic and criterial-evaluative tools that allow carrying out
current and final control over the progress of the future
specialist’s mastering knowledge and skills of conduct-
ing experimental studies in the process of assimilating
the content of technical disciplines, and also through
feedback to use corrective measures.

By objectifying and combining the components of the
process of electromechanic engineers preparing for car-
rying out experimental research in the assimilation of the
content of technical disciplines, we will reach the follow-
ing structure of professional training (Figure), aimed at
mastering the different level competencies characterizing
the methodological preparedness of the future specialist.

Information development, achieved by society in the
last decades, has caused the spread of computer tools and
new information tools in all spheres of human activities, in
particular, in engineering, engineering and technical, sta-
tistics and mathematics, and others. A certain part of such
information tools is implemented in computer applica-
tions suitable for use in experimental studies in the process
of assimilating the content of technical disciplines.

This does not exclude the possibility of not only direct
application of these in the conduct of electromechanical
experiments, but also the modeling with their help of an
experimental medium within which various properties of
electromechanical systems are accessible for research.

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 it provides the opportu-
nity to directly simulate situations in which the engi-
neering experiment is the main means of obtaining in-
formation for decision-making, and also provide a
source of practical experience for experimental activi-
ties. Learning objectives may include various ways of
performing, depending on the available tools, data pro-
cessing facilities, and others.

The articles [6, 7] contain a description of experi-
ments and modeling in the ANSYS and SolidWorks
Simulation application environments. Such works in the
direction of specialists training is desirable to use as a
basis for the development of teaching methods by means
of the presented research.

Based on this, we can assume that the involvement
of mining engineers of electromechanical specialties in
experimental activities must occur under certain condi-
tions, 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 rele-
vant academic disciplines; providing favorable motiva-
tional support. But the main pedagogical condition that
ensures the implementation of a competently oriented
teaching technology is use of such didactic principles as:
determinism, systematicity, differentiation, variability,
integrity and interactive learning.
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Fig. Structural model of vocational training for electrical engineers to master experimental research

Conclusions. Based on the practice study of mining
engineers students of the electromechanical profile
training, it has been established that experimental stud-
ies in the process of studying professionally oriented
(technical) disciplines of electromechanical specialties
have a leading role in forming a set of competencies in
the future specialists sufficient for professional activity
in conditions of a real production or training process
and it is reasoned that the competence requirements for
future engineers-electromechanicians in the formation
of their capacity for professional activities that deter-
mine the content of student training, are directed to:

- formation of basic ideas about electromechanical
devices (objects), their diversity, understanding of their
purpose and principles of work;

- mastering the methods of observation, description,
identification, finding the features of the electrome-
chanical devices (objects) functioning;

- actions and operating modes of electromechanical
devices (objects);

- acquisition of experience in analytical, planning
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and organizational activities in the process of experi-
mental studies of electromechanical devices (objects);

- applying general, technological, analytical and
special methods of experimental research to determine
statistical and dynamic characteristics, modes of opera-
tion of electromechanical devices (objects);

- using professionally profiled knowledge in the field
of electromechanics for statistical processing of experi-
mental data and mathematical modeling of electrome-
chanical phenomena and processes;

- applying the mathematical apparatus in engineer-
ing experimentation.

It was found out that the preparation of future mining
engineers for experimental research activities must occur
under certain conditions, among which the most impor-
tant are its proper material and technical and method-
ological support; step-by-step planning; creation of a
single educational and methodical environment; pres-
ence of a set of relevant academic disciplines; providing
favorable motivational support. But the main pedagogi-
cal condition that ensures the implementation of a com-
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petently oriented teaching methodology is use of such
didactic principles as: determinism, systematicity, differ-
entiation, variability, integrity and interactive learning.

According to the complex of competences, a struc-
tural model was developed for training mining engi-
neers-electromechanicians for carrying out experimen-
tal studies on the basis of analysis of the future special-
ist’s activities, providing for design, research, techno-
logical and operational activities, as well as extensive
application of the engineering experiment in the train-
ing of mining engineers, which allows adapting the fu-
ture specialist to professional activities.
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Meta. CTBOpeHHSs MOJiedIi, 1110 TO3BOJISIE Ha KOMITEe-
TeHTHICHO-OPIEHTOBAHIM OCHOBI BHIOCKOHAIUTHU (haxo-
BY MIATOTOBKY TipHUYMX iHXXEHEPiB-eJeKTPOMEXaHiKiB
IO OTIaHyBaHHS iIHXKCHEPHUM €KCIICPUMEHTYBaHHSIM.

MeToauka. 3arporOHOBAHO TTiIXi 11T CTBOPEHHS
MOJIeJi, 1110 Ma€ BJIACTUBICTh aJjanTallil 10O 3MiH eKcIie-
PUMEHTAJIbHOIO CEPEIOBUIIIA, Y MEXAaX SIKOTO BUSIBJISI-
I0TbCSl NTOCTYIMHUMU JUISI TOCTiIKEHHsI Pi3Hi BJIaCTHU-
BOCTi eJleKTpoMeXaHiuHUX cucteM. sl moCsITHEHHS
METHU, pO3B’sI3aHHS c(hOPMYIbOBAHUX 3a1ay i MepeBip-
K1 e(eKTUBHOCTI PO3pOOJEHOT TEXHOJIOTil HaBUaHHS
BUKOPHUCTaHA CYKYITHICTh B3a€EMOJIONOBHIOBAHUX Hay-
KOBUX METO[IiB, 11O BiIOWBAIOTh MiaJIEKTUUHY €IHICTh
TEOPETUYHOTO Ta EMITipUYHOTO PiBHIB Mi3HAHHS: CIIe-
IiaJIBHO PO3pO0JICHNIT KOMIUIEKT 3aBIaHb, OIMMTYBaH-
Hs Y (popMi iHIMBIIyaJIbHOTO aHKETYBAaHHS, CIIOCTEpe-
JKEHHSI Ta OLIiHIOBAaHHS PiBHIB IiITOTOBKU MaltOyTHiX
IHXXEHEPiB eJeKTpOMEeXaHiuHOro Mmpodilio 10 BUKO-
HaHHS eKCIIepUMEHTaIbHUX JOCTiIKEeHb ITPU BUBYEH-
Hi TeXHiYHUX aucuurutid. [ligxin 6a3yeTbcst Ha KOMII-
JIEKCi KOMIETEeHTHOCTEe! i Ma€e BigOyBaTHCs 3a TIEBHUX
YMOB, cepeJl SIKMX IepILIOoUYeproBUMM €: HaJIEXKHE MaTe-
piaTbHO-TEXHiYHEe I MeToAu4yHEe 3a0e3MeUeHHs; TMoe-
TaMHICTh Yy MJaHyBaHH1; CTBOPEHHS €EAMHOIO HaBYaJIb-
HO-METOINIHOTO CepeIOBUINA; HATBHICTh KOMITJICKCY
BiATIOBIOHMX HaBYAJbHUX AUCLUIUIIH; 3a0e3MeYeHHs
CIIPUSITIIMBOTO MOTHBAIIITHOTO CYIpOBOMKeHHs. Oc-
HOBHOI0 IeIaroriyHol YMOBOIO, 1110 3a0e3Ieuye pea-
Jli3alil0  KOMMETEHTHICHO-OPIEHTOBAHOI METOIUKU
HaBYaHHSI, € 3aCTOCYBaHHS TAKUX TUIAKTUUHUX ITPUH-
LIMITIB, SIK: IeTepPMiHOBaHiCTh, CUCTEMATUYHICTb, M-
¢epeHLiitoBaHiCTh, BapiaTUBHICTb, iIHTETPATUBHICThH Ta
iIHTEpaKTUBHICTh HAaBYaHHSI.

Pe3yabTaT. YTOUHEHA CYTHICTh €KCIIEPUMEHTAJb-
HUX JOCTiIXEHb, A€ TTIOHATTS ,,eKCIIepUMEHTANTbHI 10-
CIIXEeHHS“ ¥ ,iHXEeHepHe eKCIepUMEHTYBAaHHS
OTOTOXHIOKOTHCS, LUIbOBI OPIEHTUPU, 3MICTOBI i TeX-
HOJIOTIYHI CKJIagHUKW MiATOTOBKM MaMOYTHIX TipHU-
YMX iHXEHEPiB Y KOHTEKCTi CTyAilioBaHOI IpoOjieMu
BiITIOBIAHO 10 OCOOUCTICHO-OPiEHTOBAHOI ITapaguIrMu
ocBiTM. Ha OCHOBI aHaii3y AisyIbHOCTI MaitOyTHHOIO
(axiB1Is1, BiAMOBIZHO AO KOMIUIEKCY KOMIIETEHTHOC-
Teil, Oyna po3pobiieHa CTPYKTypHa MOAEIb MiATOTOBKU
TipHUYUX iHXXKEeHEepiB-eJIeKTPOMEXaHiKiB 10 TIPOBeIeH-
HS €KCMEPUMEHTANTbHUX IOCHTIIXKEHb, 110 J03BOJSIE
BIOCKOHAJIUTU MpodeciitHy MiAroToBKYy MailOyTHbOTO
daxiBus.

HaykoBa HoBu3Ha. BupillleHe akTyajbHe 3aBAaHHS
CTBOPEHHS MOJICIBHOTO iIHCTPYMEHTAPIIO, IO CIIPUSIE
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aganTauii g0 MaiOyTHBOI TpodeciiiHOl MisUIbHOCTI.
Po3pobaeHa cTpykTypHa Mozelb (haxoBoi IMiArOTOBKU
TripHUYMX iHXEHEePiB-eJIeKTPOMEXaHiKiB 40 OMaHyBaH-
HSl €KCIIEPUMEHTAIBHUX AOCIIIXEHb, B OCHOBY SIKOL
MOKJIaIeHO KOMITJIEKC CKJIAIHUKIB. Y CYKYITHOCTi BOHU
BU3HAYalOTh MOJIEJIb MiATOTOBKU (DaxiBLiB, CIIPSIMOBA-
HY Ha orlaHyBaHHs KOMIETEHTHOCTSIMU KOHLIETITYaIb-
HOTo, TEOPETUYHOIr0, CUCTEMHOTO, TEXHOJOTiIYHOTO
PiBHiB, 110 06a3yI0ThCS HA 3MIiCTi TEXHIYHUX AUCLMILIIH,
IUIST IKUX HACKPi3HUM O0’€IHYIOUUM CTPUKHEM € iH-
JKEeHEepHE eKCIIepPUMEHTYBaHHS.

IIpakTUyHa 3HAYMMICTB. YHACIiIIOK HAyKOBOTO IO-
IIYKY Ha OCHOBi po3p00JIeHOI Ipe3eHTOBAHOI MOIEi
CTBOPEHI Ta yIIPOBaIKeHi B cucTeMy npodeciitHol TTi/1-
TOTOBKM MaiOyTHiX iHXEHepiB eJIeKTPOMEeXaHIYHOIro
npodino HaBYAJbHUM TTOCIOHMK Ta iHII HaBYAIbHO-
METOAWYHI MaTepialiv, 10 MiABUIIWIN PiBeHb IMiAro-
TOBKU CTYACHTIB 0 iHXXEHEPHOTO eKCIIEPUMEHTYBaH-
Hs B MaliOyTHi# ipodeciitHill TisIbHOCTI.

Kmouosi ciioBa: excnepumenmanvhi 00caiodcenHs, iH-
JceHepHe eKCnepuMeHmy8anHs, KOMNemeHMHICHO-0pieH-
MOBAHA OCHOBA, MEXHIYHI OUCUUNAIHU, CIMPYKMYPHA MO-
Oenb, ni020MOBKa 2IPHUMUX [HICCHEDIG-eNeKMPOMEXAHIKIE

Mone/ibHblii HTHCTPYMEHTAPHIA OBJIAJEHUS
HHKEHEPHbIM JKCIIePUMEHTUPOBAHMEM

H.A. Hecmopyx', B. B. Meavnuix?, C. H. 3unosves®,
11. A. Yukynos*

1 — I'opa0OBCKMIT MHCTUTYT MHOCTPAHHBIX SI3bIKOB ['ocymap-
CTBEHHOTO BBICIIIETO y4eOHOTr0 3aBefeHUs ,,JloHOaccKuit ro-
CyIapCTBEHHBIN TeIarornyeckKrii yHuBepcuTeT , T. baxmyr,
YkpanHa, e-mail: natasha.nestoruk@yandex.ua
2 — JloHbGacckuii TOCyIapCTBEHHbIN MeIarornyeckKuii yHu-
BepcuteT, T. ClaBsiHCK, YKpanHa
3 — UupyctpuanbHblit ”HCTUTYT ['OCyTapcTBEHHOTO BBICIIIE-
ro y4eOHOTO 3aBeaeHus ,,JJOHE KMl HAMOHAIBHBINA TEXHM-
yeckuit yuuBepcuteT®, r. [TokpoBck, YkpanHa
4 — YyeOHO-Hay4HbIi MpodhecCuoHaIbHO-TIeAarornyecKuit
WHCTUTYT YKPaWHCKON MHXXEHEPHO-TIeNarornieckoi akamae-
muu, . baxmyt, Ykpanna

Heas. Co3nanue Moaean, TO3BOJISIONIE Ha KOM-
METEeHTHO-OPUEHTUPOBAHHON OCHOBE YCOBEPILECH-
CTBOBaTh MPO(MECCUOHAIBHYIO TMOATOTOBKY T'OPHBIX
MHXEHEPOB-3JICKTPOMEXaHUKOB K OBJIaIeHUIO MHXKE-
HEPHBIM 3KCITEPUMEHTUPOBAHKUEM.

Metoauka. [1pemioxeH NOaXod Il CO3AaHUS MO-
JIeJIV, UMEIOINIA CITOCOOHOCTD afamnTalii K U3MeHe-
HUSIM 3KCIIEPUMEHTAIBHOI Cpellbl, B paMKaX KOTOPOM
OKAa3bIBAIOTCSI OOCTYIHBIMU [JIS1 UCCIIEAOBAHUS pas-
JIMYHBIE CBOMCTBA 3JIEKTPOMEXaHUYECKUX cucTeM. Jst
JOCTVDKEHMS LeJIM, pelleHUs C(hOPMYIMPOBAHHBIX 3a-
J1a4y 1 TIpoBepKu 3 GEKTUBHOCTU pa3pabOTaHHOM TeX-
HOJIOTUM 00y4YEHMSI UCII0JIb30BaHA COBOKYITHOCTD B3a-
MMOJIOTIOJIHSIEMBIX HAYYHBIX METOJOB, OTPaKaroIIUX
JIUAJIeKTUYECKOE €IMHCTBO TEOPETUYECKOIO U OMITM-
PUYECKOTO YPOBHEN MO3HAHMS: CIIELMaIbHO pa3pabo-
TaHHBIN KOMITJIEKT 3aJaHMi1, OTIpoc B (popMe MHINBH-
JyaJIbHOTO aHKETUPOBAHUSI, HAOIIOACHWS U OlIeHUBA-
HUST YPOBHEN MOATOTOBKY OYIYIIIMX MHXKEHEPOB dJIEK-
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TPOMEXaHUIECKOTO TIPOMUIIST K BBIIIOJIHCHHUIO 3KCIIC-
PUMEHTATbHBIX UCCIICIOBAHUI TP U3YICHUU TEXHM-
yecKux nucuIuiMH. Iloaxon 6azupyeTrcs Ha KOMILIEK-
Ce KOMITETCHIINI U MOJKEH BBITIOTHSITHCS MPU OIpe-
NEJICHHBIX YCJIOBMSIX, CPeIu KOTOPBIX IEepBOOYEPENI-
HBIMU SIBJISTFOTCSI: MaTepUaJIbHO-TEXHUUECKOE U METO-
nuyeckoe obecrieueHue; MOo3TalHOCTh B IJIAHMPOBA-
HUM; CO3JaHNe eAMHOI YUeOHO-METOAUUECKOM Cpe/ibl;
HaJINY¥e KOMILIEKCa COOTBETCTBYIOIINX YUCOHBIX TAC-
LIUTIAH; 00ecIleueHe OJIarOIpUATHOTO MOTHBAIIH-
OHHOTO conpoBoxaeHNsI. OCHOBHBIM ITedarormyde-
CKAM YCIIOBHEM, OOCCIICUYMBAIOIINM pPeaTU3aIINIO
KOMIIETCHTHO-OPHEHTUPOBAHHON METOOUKUA O00ydJe-
HUS, SBISETCS TPUMEHEHHE TaKMX IUAAKTUICCKUX
MIPUHIIMIIOB, KaK: JHETePMUHUPOBAHHOCTH, CHCTEMa-
T™M3auus, nuddepeHupoBaHe, BAapUuaTUBHOCTh, MH-
TEerpaTUBHOCTh U UHTEPAKTUBHOCTH OOYUYEHUS.

Pesyabratbl. YTOUHEHA CYIIHOCTb 3KCIEPUMEH-
TaJbHBIX UCCJIEAOBAaHUMN, IIe MOHSITUS ,,9KCIIEPUMEH-
TaJbHBIE WCCIEIOBAHMUSA™ W ,,MHXKEHEPHOE BSKCITEPH-
MEHTHPOBAaHME“ OTOXKIECTBIISIOTCS, YTOYHEHBI Iejie-
BBIC OPUEHTHUPHI, COlepKaHe W TEXHOJOTUIECKHE CO-
CTaBJISIOIINE TIOATOTOBKHY OYIYIINX TOPHBIX MHXKEHEPOB
B KOHTEKCTE JIMTYHOCTHO-OPUEHTUPOBAHHOI ITapaInr-
MBI oOpa3zoBaHmMsI. Ha ocHOBe aHanm3a OeSTCIBHOCTH
OyIyIIero CIelaiCTa, B COOTBETCTBUU C KOMITIICKCOM
KOMITIETCHIINI, pa3paboTaHa CTPYKTypHasi MOJIEb IO~
TOTOBKM TOPHBIX WMHXEHEPOB-3JICKTPOMEXaHUKOB K
MPOBENECHUIO SKCIIEPMMEHTAIbHBIX NCCASIOBAaHMIA, KO-
TOPpasi MTO3BOJISIET YCOBEPILIEHCTBOBATH IMPOhEeCCUOHAb-
HYIO ITOJrOTOBKY OyIyILETrO CIIeLMaIuCTa.

Hayunas noBu3Ha. PellleHa akTyajbHasl 3agaya co3-
IAHWST MOJIEIBHOTO WHCTPYMEHTApUs, CITOCOOCTBYIO-
LIETO afanTaluy K Oynyiiei mpodecCUOHaIbHOM nes-
TenbHOCTH. Pa3paboTaHa CTpyKTYpHAasT MOIEb ITpodec-
CHOHAJIbHOM TTOATOTOBKM TOPHBIX WHXXKEHEPOB-3JICK-
TPOMEXaHUKOB K OBJIANCHUIO SKCIICPUMCEHTATLHBIMU
HCCICIOBAaHUSIMY, B OCHOBY KOTOPOIl ITOJIOXKEH KOM-
ieke (haxrTopoB. B COBOKYIMHOCTM OHU OIPEnessiioT
MOJIEJIb TTIOATOTOBKM CIICIIMAIMCTOB, HAIIPaBJICHHYIO Ha
OBJIaJICHUE KOMITETCHLIMSIMUA KOHIIETITyaIbHOIO, TEOpe-
TUYECKOTO, CHUCTEMHOIO, TEXHOJOIMYECKOTO YPOBHEM,
OCHOBaHHBIMU Ha CONEPXKAHUM TEXHUYECKUX TUCILIM-
IJTVH, IJ1S1 KOTOPBIX CKBO3HBIM OObETUHSIOIINM CTePK-
HEM SIBJISIETCS] MHXKEHEPHOE 9KCIIePUMEHTUPOBAHMS.

IIpakTnyeckasa 3naunMocTb. BcieacTtBue HaydyHOTO
ITOMCKa Ha OCHOBE pa3pabOTaHHOM MOIEIN CO3MaHbBI U
BHEIPEHBI B CUCTEMY ITPO(eCCUOHATBHOM MOATOTOBKI
OyIyIIMX MHXKEHEPOB 3JIEKTPOMEXaHIUECKOTO TTPOhH-
JIs1 yaeOHOe mocodue ¥ yueOHO-MeToAnYeCKre MaTepr-
aJIbl, KOTOPBIC MO3BOJIMIN TOBBICUTH YPOBEHB ITOATO-
TOBKU CTYAEHTOB K MHXXEHEPHOMY 3KCIIEPUMEHTHUPO-
BaHMIO B OyaylIeii mpohecCuoHaNbHOMN AeITeTbHOCTH.

KioueBble clioBa: sxcnepumeHmanvhole ucciedosa-
HUS, UHIICEHepHOe IKCHepUMEeHMUPO8anue, KOMnemeHm-
HOCMHO-0PUEHMUPOBAHHBII N00X00, MmexHu4ecKue ouc-
YUNAUHBI, CMPYKMYPHAS M00eAb, NO020MOBKA 20PHbIX
UHIICEHEPOB-2NeKMPOMEXAHUK OB
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