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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 

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, I. Kopylov, 
V. Kliuchev, 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

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:

-  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-

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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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 

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-

Fig. Structural model of vocational training for electrical engineers to master experimental research
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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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Мета. Створення моделі, що дозволяє на компе-
тентнісно-орієнтованій основі вдосконалити фахо-
ву підготовку гірничих інженерів-електромеханіків 
до опанування інженерним експериментуванням.

Методика. Запропоновано підхід для створення 
моделі, що має властивість адаптації до змін експе-
риментального середовища, у межах якого виявля-
ються доступними для дослідження різні власти-
вості електромеханічних систем. Для досягнення 
мети, розв’язання сформульованих задач і перевір-
ки ефективності розробленої технології навчання 
використана сукупність взаємодоповнюваних нау-
кових методів, що відбивають діалектичну єдність 
теоретичного та емпіричного рівнів пізнання: спе-
ціально розроблений комплект завдань, опитуван-
ня у формі індивідуального анкетування, спостере-
ження та оцінювання рівнів підготовки майбутніх 
інженерів електромеханічного профілю до вико-
нання експериментальних досліджень при вивчен-
ні технічних дисциплін. Підхід базується на комп-
лексі компетентностей і має відбуватися за певних 
умов, серед яких першочерговими є: належне мате-
ріально-технічне й методичне забезпечення; пое-
тапність у плануванні; створення єдиного навчаль-
но-методичного середовища; наявність комплексу 
відповідних навчальних дисциплін; забезпечення 
сприятливого мотиваційного супроводження. Ос
новною педагогічною умовою, що забезпечує реа-
лізацію компетентнісно-орієнтованої методики 
навчання, є застосування таких дидактичних прин-
ципів, як: детермінованість, систематичність, ди-
ференційованість, варіативність, інтегративність та 
інтерактивність навчання.

Результати. Уточнена сутність експерименталь-
них досліджень, де поняття „експериментальні до-
слідження“ й „інженерне експериментування“ 
ототожнюються, цільові орієнтири, змістові й тех-
нологічні складники підготовки майбутніх гірни-
чих інженерів у контексті студійованої проблеми 
відповідно до особистісно-орієнтованої парадигми 
освіти. На основі аналізу діяльності майбутнього 
фахівця, відповідно до комплексу компетентнос-
тей, була розроблена структурна модель підготовки 
гірничих інженерів-електромеханіків до проведен-
ня експериментальних досліджень, що дозволяє 
вдосконалити професійну підготовку майбутнього 
фахівця.

Наукова новизна. Вирішене актуальне завдання 
створення модельного інструментарію, що сприяє 
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адаптації до майбутньої професійної діяльності. 
Розроблена структурна модель фахової підготовки 
гірничих інженерів-електромеханіків до опануван-
ня експериментальних досліджень, в основу якої 
покладено комплекс складників. У сукупності вони 
визначають модель підготовки фахівців, спрямова-
ну на опанування компетентностями концептуаль-
ного, теоретичного, системного, технологічного 
рівнів, що базуються на змісті технічних дисциплін, 
для яких наскрізним об’єднуючим стрижнем є ін-
женерне експериментування.

Практична значимість. Унаслідок наукового по-
шуку на основі розробленої презентованої моделі 
створені та упроваджені в систему професійної під-
готовки майбутніх інженерів електромеханічного 
профілю навчальний посібник та інші навчально-
методичні матеріали, що підвищили рівень підго-
товки студентів до інженерного експериментуван-
ня в майбутній професійній діяльності.

Ключові слова: експериментальні дослідження, ін-
женерне експериментування, компетентнісно-орієн-
тована основа, технічні дисципліни, структурна мо-
дель, підготовка гірничих інженерів-електромеханіків
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Цель. Создание модели, позволяющей на ком-
петентно-ориентированной основе усовершен-
ствовать профессиональную подготовку горных 
инженеров-электромехаников к овладению инже-
нерным экспериментированием.

Методика. Предложен подход для создания мо-
дели, имеющий способность адаптации к измене-
ниям экспериментальной среды, в рамках которой 
оказываются доступными для исследования раз-
личные свойства электромеханических систем. Для 
достижения цели, решения сформулированных за-
дач и проверки эффективности разработанной тех-
нологии обучения использована совокупность вза-
имодополняемых научных методов, отражающих 
диалектическое единство теоретического и эмпи-
рического уровней познания: специально разрабо-
танный комплект заданий, опрос в форме индиви-
дуального анкетирования, наблюдения и оценива-
ния уровней подготовки будущих инженеров элек-

тромеханического профиля к выполнению экспе-
риментальных исследований при изучении техни-
ческих дисциплин. Подход базируется на комплек-
се компетенций и должен выполняться при опре-
деленных условиях, среди которых первоочеред-
ными являются: материально-техническое и мето-
дическое обеспечение; поэтапность в планирова-
нии; создание единой учебно-методической среды; 
наличие комплекса соответствующих учебных дис-
циплин; обеспечение благоприятного мотиваци-
онного сопровождения. Основным педагогиче-
ским условием, обеспечивающим реализацию 
компетентно-ориентированной методики обуче-
ния, является применение таких дидактических 
принципов, как: детерминированность, система-
тизация, дифференцирование, вариативность, ин-
тегративность и интерактивность обучения.

Результаты. Уточнена сущность эксперимен-
тальных исследований, где понятия „эксперимен-
тальные исследования“ и „инженерное экспери-
ментирование“ отождествляются, уточнены целе-
вые ориентиры, содержание и технологические со-
ставляющие подготовки будущих горных инженеров 
в контексте личностно-ориентированной парадиг-
мы образования. На основе анализа деятельности 
будущего специалиста, в соответствии с комплексом 
компетенций, разработана структурная модель под-
готовки горных инженеров-электромехаников к 
проведению экспериментальных исследований, ко-
торая позволяет усовершенствовать профессиональ-
ную подготовку будущего специалиста.

Научная новизна. Решена актуальная задача соз-
дания модельного инструментария, способствую-
щего адаптации к будущей профессиональной дея-
тельности. Разработана структурная модель профес-
сиональной подготовки горных инженеров-элек-
тромехаников к овладению экспериментальными 
исследованиями, в основу которой положен ком-
плекс факторов. В совокупности они определяют 
модель подготовки специалистов, направленную на 
овладение компетенциями концептуального, теоре-
тического, системного, технологического уровней, 
основанными на содержании технических дисци-
плин, для которых сквозным объединяющим стерж-
нем является инженерное экспериментирования.

Практическая значимость. Вследствие научного 
поиска на основе разработанной модели созданы и 
внедрены в систему профессиональной подготовки 
будущих инженеров электромеханического профи-
ля учебное пособие и учебно-методические матери-
алы, которые позволили повысить уровень подго-
товки студентов к инженерному экспериментиро-
ванию в будущей профессиональной деятельности.

Ключевые слова: экспериментальные исследова-
ния, инженерное экспериментирование, компетент-
ностно-ориентированный подход, технические дис-
циплины, структурная модель, подготовка горных 
инженеров-электромехаников
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