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INTERDISCIPLINARY AND MODELING COMPETENCIES
AS THE COMPONENTS OF FUNDAMENTAL AND PROFESSIONAL TRAINING
OF THE ELECTROMECHANICS BACHELORS

The purpose of this research is to identify and substantiate interdisciplinary competencies
and competencies in modeling as components of fundamental and professional training of the
electromechanics bachelors. The leading tendencies of professional training of electromechanics
bachelors in Ukraine are revealed: transition to competence-based training standards; the
development of integrated learning programs based on the National Qualifications Framework;
development of professional standards of training specialists in the field of mechatronics for the
metallurgical and mining industry; ensuring continuous training and retraining of electrical
engineers based on the use of modern ICT. An analysis of previous researches has shown that
fundamental learning in mathematics, physics, computer science and ICT are the necessary
components of the professional training of electromechanics technicians and electromechanics
bachelors. The results of the research made it possible to determine interdisciplinary competence
and competence in modeling, the formation of which helps to bridge the gap between the basic
natural-mathematical block and the mobile technological block of vocational training of
electromechanics bachelors: interdisciplinary competencies (intellectual competence, competence
in project development, constant competence of self-education, independent work and creative
thinking, ICT competences and competences in fundamental sciences), and competencies in
modeling (competence in applied mathematics, use of different methods of presentation of models
and competence in modeling of electromechanical systems). It is shown that mobile Internet
devices are a promising tool for learning electromechanics bachelors — mobile multimedia
devices providing wireless access to information and communication Internet services for the
collection, systematization, storage, processing, transmission, presentation of all kinds of
messages and data.

Keywords: professional training, electromechanics bachelors, professional competencies of
the electromechanics bachelors, interdisciplinary competencies, modeling competencies,
intellectual competence, project development competence, continuous self-improvement
competence.

Formulation of problem. The professional training of electromechanics bachelors in higher
educational institutions of Ukraine is carried out in 38 universities of Ukraine within the within
knowledge sector 14 — electrical engineering. The direction of “Electromechanics” training is one
of the few, according to which in 2012 the excess of the number entrants enrolled on the first year
the volume of the state order (more than 10% more than the state orders volume). The related
direction “Electrical engineering and electrotechnology” is also state and socially significant.
According to the Resolution of the Cabinet of Ministers of Ukraine No. 266 dated April 29, 2015,
these directions are united in specialty 141 “Electricity, electrical engineering and
electromechanics”.
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The components of the sectoral standard of higher education in Ukraine (educational-
professional program [15] and educational qualification characteristic [16] and ways of
diagnosing the quality of higher education) are approved by the Order of the Ministry of
Education and Science of Ukraine dated November 12, 2014, No. 1308. According to Educational
qualification characteristics of the bachelor of electromechanics, graduates of the bachelor’s
degree have the qualification 2149.2 — junior electrical engineer with a generalized object of
activity — “electric machines and apparatuses, electric drives, electric transport, electromechanics
and systems, complexes, devices and equipment” [15, p. 6]. According to [1], electromechanical
engineers have to be prepared for the development, maintenance and installation of automated,
servomechanical and other electromechanical systems, in particular testing of prototype
equipment, production and operational tests, system analysis, maintenance procedures, reports
preparation.

The generality of training specialists in specialty 141 “Electricity, electrical engineering and
electromechanics” requires the identification and justification of their general competencies, in
particular — interdisciplinary and modeling competencies.

Analysis of basic researches. Despite the lack of a holistic study of the process of training
engineers-electromechanics in domestic and foreign works, some components of this process were
considered in a number of theses devoted to the training of electricians. Thus, the level of the
formation of professional competence of masters of electrical engineering direction Galina lu.
Dmukh [3] determines the degree of development of the following competencies: research (the
collection, analysis, processing and systematization of scientific and technical information, the
ability to participate in all phases of research, the ability to use the achievements of science and
technology, advanced national and foreign experience); operational (ability to carry out
examination of technical documentation, supervision and control over the state of technological
processes and operation of equipment, ability to effectively use natural resources, materials and
energy); design (the ability to carry out a comprehensive technical and economic analysis,
knowledge of methods for conducting technical calculations and determination of the economic
efficiency of research and development, knowledge of the principles of work, technical, design
features of the developed and used technical means); production-technological (knowledge of
technology for the design, production and operation of products and facilities for technological
equipment); organizational and managerial (interaction with specialists of the related profile).
From the experience of masters of electromechanics at the Royal Institute of Technology
(Sweden), Mats Hanson came to the conclusion that the most useful project in the teaching of
mechatronics is the design-oriented approach [8].

The separation of the competences of the future specialist in the electromechanical profile in
the process of simulation of professional training, according to Natalia P. Motorina [22], should
be carried out on the basis of a specialist’s model, the components of which are:

— identification of a range of main tasks solved by a modern electromechanician (model of
activity);

— definition of the complex necessary for a specialist knowledge, skills and professional
skills based on the model of activity (model of training);

— clarification of the necessary professional qualities of the specialist (model of personal
qualities);

— preparation for the acquisition of perspective directions of development for this specialty,
based on the forecast of its development for the next 15-20 years (model of the prospects of the
specialty).

According to the results of modeling, the design and implementation of the profile
education system (Sergei N. Kashkin [10]), vocational training and retraining of specialists on the
basis of the theory of continuous multi-level vocational education is carried out. Sergei A. Pchela
[24] established the following pedagogical regularities of continuity, characteristic for the
continuous training of specialists: structural, procedural and content continuity determine the
content of educational programs, the content and quality of teaching and methodological
provision of training, the level and quality of material and technical provision of training, the
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order and sequence of theoretical and practical training, the choice of forms and methods of
teaching, types of educational activities and methods for diagnosing the level of professional
training of specialists, the level of per training, training of teachers for the implementation of
quality education programs. Elena A. Dragunova [4] notes that in this approach, the quality of
training can be improved, in particular, through the use of modern software for distance learning
and the possibilities of Internet technologies.

The purpose of continuous multi-level vocational education is the training of skilled
professionals capable of navigating in ever-changing reality, mastering new modern technologies,
implementing them in practice and successfully mastering fundamentally new areas and activities.
Successfully self-realizing and feeling comfortable in a modern society, as well as ensuring its
sustainable development will be able professionals who can mobilize themselves to improve
themselves and transform their professional reality in accordance with the requirements of time
and modern society. Tatiana B. Kotmakova [11] defines one of the main professional
characteristics of the future specialist, which increases his competitiveness in the labor market —
personal mobility — as an integrative quality of the future specialist, which manifests itself in the
formed motivation to study, the ability to work in an effective way communication and allows you
to stay in the process of active creative self-development.

Roman M. Sobko offers the following principles for the integrative use of ICT facilities in
the training of students of electrical and electromechanical specialties, the main of which are the
principles: the purposeful use of ICT tools in the professional training of specialists, which
provides methodological, psychological, pedagogical and methodological substantiation of the
content of ICT education; professional orientation of ICT training; continuity of use of ICT at all
stages of vocational training; the degree and systematic formation of the ITC competence of a
future specialist; awareness of the use of ICTs in solving professional problems; modeling of
phenomena and processes of professional activity using ICT tools [24, p. 9-10].

The implementation of the latter two principles is possible provided that the future
specialists prepare for the engineering experiment, which Raisa E. Mazhirina [14] defines as the
property of the individual to manage the active cognitive process associated with the analysis of
qualitative and quantitative characteristics of industrial objects. The training of future engineers
for independent studies, including the development of techniques and techniques of experiment, is
an essential part of the professional training of an engineer, whose production activity is
associated with constant analysis and directed change of technical and natural systems.
Considering that training in electromechanicians takes up a significant place in the field of quick-
change engineering — electronic, — the use of ICT for modeling phenomena and processes of
professional activity is necessary both in the process of professional training and in the process of
professional activity, which necessitates the use of mobile modeling tools.

In the teaching of electrical engineering disciplines using ICT, Natalia P. Fiks [5] suggests
using automated teaching and learning complexes, which include computer-based learning tools:
textbooks, training generators, virtual laboratories, diagnostic tools and automated systems
modeling. An example of such a complex is developed by Natalia G. Pankova [23] a complex of
software and information support for the process of teaching electrical engineering disciplines,
consisting of training manuals on the simulation and calculation of electrical circuits,
methodological instructions for a laboratory workshop using ICT, programs, guidelines and
control tasks for calculation and graphic works, test control system of success, system of training
classes on the basis of ICT. The highest level of automation of the teaching-methodical complex
is realized by Maksim A. Polskii [25] a combined didactic interactive program system that
provides the organization of reproductive (recognition and reproduction) and productive heuristic
educational and cognitive activity of students in the conditions of gradualness and completeness
of studying with a closed directional automatic control. Among the conditions for the
effectiveness of the organization of the educational process using such complexes, the researcher
calls the high level of ICT competencies of teachers and students — in particular, the ability to
work with universal software systems for modeling.
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The general structure of training on simulation of bachelors of electromechanics defined by
author in [18]. The structure includes the formation of fundamental, general professional and
special professional competencies. In [20] the system of competencies in simulation is given; the
components contribution of the system in its formation is researched in [17], the content of each
competencies and the criteria for their formation is given in [21].

The aim of the article is to identify and substantiate interdisciplinary and modeling
competencies as the components of fundamental and professional training of the bachelor in
electromechanics.

Presentation of basic material of research. Giuzel S. Sagdeeva distinguishes the general
intellectual qualities of the engineer’s personality on the operation of electrical devices: ability to
concentrate attention, ability to allocate essential features, ability to make a deliberate decision in
a difficult technical situation, ability to manage and organize the work of personnel, ability to
work with schemes and drawings, content in the memory of devices, models and devices, the
ability to self-improvement [29, p. 9].

These qualities of an engineer’s personality are the result of the formation of intellectual
competence, the acquisition of which provides the basis for: the development of students of all
components of the content of education; solving various life and professional problems;
overcoming stereotypes and patterns of thinking; development of abilities to flexible variational
perception and assessment of events occurring; reflection and consolidation of the experience of
effective activity and success in a competitive environment. Sagdeeva’s intellectual competence is
defined as “metastability, which, by defining the degree of development by the subject of a certain
domain, is characterized by a special type of organization of subject-specific knowledge and
effective decision-making strategies in this subject area”, distinguishing in its structure the
following components: motivational, cognitive and metacognitive. The components of the
motivational component are: readiness of students for self-education and development; the
presence of motives that lead to cognitive activity; personality orientation. The cognitive
component includes the ability to work with information: the ability to search, structure,
transform, transfer information from one method of encoding to another; ability to make
generalizations, conclusions, to highlight the main thing; the ability to compile cognitive schemes
of mental activity, algorithms for solving problems. The metacognitive component is represented
by the skills and abilities of intellectual self-management and self-organization: it is the ability to
set goals, to plan, evaluate, control the cognitive activity, the ability to self-assess and reflexive
analysis.

The conditions of intellectual competence of future electricians’ development are:

1) simulation of intellectual and developmental situations in accordance with the
psychological patterns and mechanisms of development of intellectual competence, taking into
account the features of the future profession;

2) inclusion of students in various types of research activities aimed at the development and
enrichment of invariant intellectual structures of the individual; improvement of student research
methods based on the disclosure and formation of individual styles of intellectual activity;

3) development of psychological and pedagogical support of the process of training future
electricians, which implements stimulating, diagnostic and corrective functions [29, p. 12-16].

The development of intellectual competence contributes to the formation of professional
electrical thinking directed, according to Larisa N. Vishniakova, to the knowledge, understanding
and transformation of electrotechnical objects, phenomena, processes and relations: “the essence
of professional electrical engineering is manifested in its laws, namely, in natural conformance
(based on the experience of human interaction with the biosphere, technosphere, society), cultural
correspondence (associated with the mastery of general-professional and special knowledge and
skills that are presented to the profession of social order of society) and the optimum combination
of (relatively stable asymmetric harmony or complementarity) natural intuition of foresight and
intellectual discipline in the performance of cognitive training and professional action” [33].

In its development, the professional electrical engineering of the student passes the
following levels: elementary-empirical (zero), student, methodical, search. The transition of
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professional electrical thinking from one level to another is associated with transitions in
intellectual development: electrical engineering — electrotechnical education — professional
competence — electrical engineering and technological culture.

Elena V. Shishchenko [30] and Aleksandr V. Gamov [7] considered the formation and
development of professional competencies of students on the basis of interdisciplinary integration.
According to Shishchenko, “the interdisciplinary integration of knowledge contributes to
competent education, person-oriented technologies of learning, technology of developmental
learning, project method, block-module training, contextual training, wide-profile training of
specialists, adult learning technology, oriented to the perception and assimilation of knowledge,
representing a coherent system; on the formation of skills to perform certain operations, tasks
(including research, creative), associated with their professional activities” [30, p. 5]. Integration
of electrical engineering disciplines (theoretical electrical engineering, electrical measurements,
electronic equipment, electric machines, electric drive and converters) contributes to solving the
contradiction between the fast-changing elemental base of electrical installations and aggregates,
which are constantly complicated by their algorithmic structure and circuitry, on the one hand,
and some conservatism of typical programs and tutorials that contain information on individual,
often outdated, electrical installations, on the other hand [30, p. 7].

Uday Shanker Dixit takes notice that modern training engineers and electricians must be
based on a top-down approach in which first provided a general idea of the final product, though
not in great detail the form and then studied in detail subsystem system. This is due to the fact that
such training involves many disciplines from different fields of engineering, so students should
get an idea of how they will be integrated, the integration of different disciplines is an essential
part mechatronics [2, p. 86; 19].

Gamov adds that “the integrative approach reveals the possibilities of developing
professional competences on the basis of integration: general-professional, special disciplines and
information technologies; technologies of problem and modular learning; methods of classical
calculation and modeling of electrodynamic systems” [7, p. 11].

Increasing competitiveness requires mastering by the future specialist a set of knowledge,
skills necessary to active creative professional development, continuous self-improvement and
training during the work activity. Therefore, an important task for the professional training of
future engineers-electromechanics is not so much the acquisition of ready-made knowledge, as
mastering the methods of independent cognitive activity. Maiia H. Hordiienko [9] emphasizes that
under accelerated accumulation and obsolescence professionally significant information mastering
abilities and skills of independent work enables future professionals to be constantly informed of
the latest technologies in his professional field, equips achievements of world science and
practice: “At the same time, professionally competent electromechanicians must solve the urgent
national problem of energy conservation through the use of various technologies driven which
provide the necessary modes of operation of electromechanical complexes. These technologies are
implemented by a variety of converters, soft starters, microprocessor management, etc., a
significant number of which are produced by foreign companies. To explore and use the best
international experience on the latest developments, future electromechanical engineer must be
able to independently find the information you need to read it in a foreign language is to possess
abilities and skills of independent work with foreign professional literature” [9, p. 3].

Under these conditions, the problem of forming skills and abilities of independent work for
future engineers becomes of particular importance in order to ensure their adaptation, self-
realization and self-education in the modern conditions of the information society and integration
into the world community. The purposeful formation of skills and abilities of independent work of
bachelors of electromechanics should begin with fundamental training, which is based on
mathematics, physics and informatics.

Tetiana V. Krylova indicates that mathematics as a basis for the study of fundamental,
general technical and special disciplines provides wide opportunities for the development of logical
thinking, algorithmic culture, the formation of skills to establish causal relationships, to substantiate
statements, to model, etc.: “if the methodical system of education Mathematics of bachelors of
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electromechanics will take into account: the professional orientation of teaching mathematics;
learning the beginnings of mathematical modeling in studying the general course of higher
mathematics and special mathematical courses; solving problems of special content at the final stage
of studying the disciplines of the mathematical cycle; methods, methods and means of activating the
independent educational and cognitive activity of students in the study of mathematics; application
of means of new information technology training in solving applied problems in the process of
studying the general course of mathematics and special mathematical courses; level differentiation
and individualization of teaching mathematics students of technical specialties; organization of
independent work of students and control over its implementation, this will ensure the
implementation of modern requirements for the mathematical preparation of students, promote their
mental development, preparation for self-education in conditions of continuing education” [12].

Aleksandra N. Lavrenyna [13] proposes to fill a physics course by taking into account the
profile of the training of future specialists, in particular, by analyzing the connections of the
electrodynamics of the course in physics with the general technical discipline “Theoretical
Foundations of Electrical Engineering” and the special discipline “Electric Machines” with the
purpose of determining the role and places of physical knowledge in the system of vocational
education of students of electrotechnical specialties.

Svetlana N. Potemkina [26] defined the general requirements for the professional training of
an electrical engineer profile in the field of physics:

— to know: the principles of symmetry and conservation laws; about physical modeling;

— to be able to evaluate the numerical order of quantities characteristic of different sections
of science;

— to know and to be able to: use the basic concepts, laws and models of mechanics,
electricity and magnetism, oscillations and waves, quantum physics, statistical physics and
thermodynamics; competently solve complex tasks, which include tasks by type of activity; use
the methods of theoretical and experimental research in physics; apply standard rules for
constructing and reading drawings and diagrams.

Interdisciplinary and modeling skills are used in all components of the fundamental and
professional training of the bachelor of electromechanics. A striking example of the use of
interdisciplinary modeling is the methodology for the formation of environmental knowledge of
future engineers-electromechanics in the process of teaching special disciplines, the author of
which developed Iryna O. Soloshych, points out that “the involvement of students in the solution
of problem-oriented nature of simulated production situations using interactive and informational
methods promotes the effective development of their professional interests, motivation to master
the future specialty” [31, p. 12].

Considering the educational perspectives of applied mechatronics in the context of the
integration of traditional topics of mechanical, electrical and computer engineering, C. J. Fraser et
al. [6] offer the following sections of the curriculum: system engineering; microprocessor
technology; digital electronics; digital and analog interfaces; digital communications; software
development; Subordinate management of electric, pneumatic and hydraulic systems; the theory
of automatic control.

Joshua Vaughan, Joel Fortgang, William Singhose, Jeffrey Donnell, and Thomas Kurfess [32]
offer an integrative course “Creative Solutions and Design” aimed at the formation and
development of students of mechatronic and communicative competences. The authors,
emphasizing the importance of working in the team, note that team work can not equally develop
students’ competencies in all relevant fields, so they share work in accordance with their own
comfort and abilities. In order to avoid this at the beginning of the course, it is expedient for each
student to give an individual project, and in the second half of the course students are involved in
team projects.

Yu Wang, Ying Yu, Chun Xie, Huiying Wang, and Xiao Feng [34] described 4 units of
practical training at the CDHAW Center at Tongji University (China):

1) pre-training block includes study of the basics of mechanical, electrical and electronic
engineering;
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2) the block of fundamental training involves laboratory work, in which students check the
laws of mechanics, physics, materials science, electrical engineering, etc.;

3) ablock of specialized training involves laboratory work using controls, sensors, drives,
controllers, microprocessors, etc.;

4) the unit of advanced training involves the student’s independent work on projects.

The basic requirements for the professional training of specialists in electromechanics,
formulated by the survey of employers, leads Maurice W. Roney [27, p. 26]:

1. Preparation should be fundamental: the emphasis should be more on the general
principles of the work of electromechanical systems than on the application of these principles.

2. Communicative skills are extremely important in the work of electronics technicians, so
they should be given special attention in the training program.

3. Study of the interconnection of electrical and mechanical elements of systems and
devices should occupy a central place in specialized technical courses. Wherever possible,
electrical and mechanical principles should be studied together, not alone.

4. Principles of electrical and mechanical physics are the main tools in the work of
electronics technicians and any technical training should develop the skills of analytical thinking
for which these tools are fundamental. In addition, there is an increasing need for techniques for
working with new branches of application of other physical sciences such as: optical equipment,
thermal power plants, hydraulic and pneumatic controls, as well as a wide range of measuring
instruments.

To implement these requirements is proposed [27, p. 10]:

1. The main subjects that should be given the greatest attention are: physics — of the applied
type (should not be classical physics); mathematics — through applied calculus; communications —
drafting, sketching, composition, report writing; industrial electronics — regardless of the area in
which the technician might be working, a good working knowledge of electronic devices, circuits,
instruments and system is required.

2. The training program should also include material from the sections: light and optics;
high vacuum techniques; engineering materials and stress analysis; chemistry, particularly from
the viewpoint of corrosion; economics — as applied to industrial situations in design and
application; mechanism and basics of mechanical design; transducers for various types of
instrumentation; controllers and industrial control; fundamentals of computers.

3. It is very important to have an exact observation: by carefully observing, the technician
must be able to analyze and synthesize. Although these two abilities may not develop
intentionally in a particular course, they should be developed in all laboratory and classroom
activities. Competence in these areas can be more important than just technical abilities.

4. The skills of manual labor with basic tools are also important.

5. If practicable, the training program should be no more than two years old.

In the training of electronics technicians, Roney proposes to follow a model that has a four-
component structure (Fig. 1). In the center of the model — a student, on the development of the
personality which must be sent all the efforts of pedagogues. To the teaching staff, Roney
proposes a requirement for competence in more than one discipline in order to provide
interdisciplinary connections and integration of academic disciplines [28, p. 20].

The development of the communicative competence of a future specialist should be
supported by all pedagogues: the pedagogue “should not reduce his teaching function to writing
mechanics. Instead, he must be able to distinguish the specific needs of students at each stage of
the program. He must understand that without special communicative skills, the technician will be
poorly trained to perform production functions” [28, p. 22].

But the most important requirement for pedagogues preparing future specialists in
electromechanics, Roney considers “his production experience, which should be significant and as
modern as possible. One of the main problems of teaching is the lagging content of training from
the current state of development of production” [28, p. 22]. The prestige of the educational
institution, according to the author, largely depends on the extent to which the qualifications of
the pedagogues correspond to the current state of development of production.
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Figure 1. Technicians-electromechanics training model (by [28, p. 21])

The conclusion of this study and the prospects for further research:

1. The leading tendencies of professional training of bachelors of electromechanics in
Ukraine are:

— transition to competence-oriented training standards;

— development of integrated training programs for «technician-electromechanic engineer-
electromechanic» on the basis of the National Qualifications Framework;

— development of professional standards of training specialists in the field of mechatronics
for the metallurgical and mining industry;

— ensuring continuous training and retraining of electrical engineers based on the use of
modern ICT tools.

2. Summarizing the experience of fundamental and professional training of the bachelor in
electromechanics in Ukraine and abroad makes it possible to determine their main:

— interdisciplinary  competencies: intellectual competence, project development
competence, continuous self-improvement competence, independent work and creative thinking,
ICT competence, and competences in fundamental sciences;

— modeling competencies: applied mathematics competence, using the different ways of
presenting models, and electromechanical system simulation competence.

3. The prospects for further scientific research on field of the modernization of the
professional training of bachelors of electromechanics are seen in the development of a model and
methodology for the use of mobile Internet devices in the training of modeling technical objects
of bachelors of electromechanics.
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Mopiio E. A. MeXKIUCUMIUIMHAPHBbIE KOMIIETEHTHOCTM M KOMIIETEHTHOCTh B
MOJICJIMPOBAHUM KAaK COCTaBjsOmMe TNPodecCHOHATbHON MOATOTOBKH 0aKajlaBpoB
3J1eKTPOMEXaHUKH.

Llenvio  Oamnoeo  uccnedoeanusi  Aenigemca  onpedenenue U - 000CHOBaHUE
MENCOUCYUNTUHAPHBIX ~ KOMNEMEHMHOCMel U  KOMNEeMEeHMHOCmel 6 MOOeIUPOBaAHUU  KaK
KOMNOHEHMO8  (DYHOAMEHMANbHOU U NPOEeCcCUOHANbHOU  NO020MOBKU  baxanaspa
aeKmpomexanuxu. Buisignenvl sedywue menoenyuu npopeccuoHaibHol n0020mosKu 6aKalaspos
NeKMpoMexanuku 6  Ykpauwe: nepexo0 K — KOMNEMeEHMHOCMHO20-0OPUEHMUPOBAHHBIM
cmanoapmam o0OyueHus; paspabomKka UHMESPUPOBAHHLIX VUeOHbIX NpocpamMm Ha bOasze
Hayuonanvnoii  pamku  Keéanugukayuii,  paspabomka NpogheccuoHaibHblX — CMaHoapmos
NOO20MOBKU — CNEeYUAIUcmos8 6  O00AaCmu  MexampoHuku Ol — MemAaLLypeudeckon  u
20pHOOOObIBAIOWeEll  NPOMBIULIEHHOCMU, — 0DecnedyeHue  HenpepulHOl  NOO20MO6KU U
nepeno020mosKU UHHCEHEPOB-IIeKMPOMEXAHUKO8 HA OCHOBe UCNONb306anus cospemerntvlx UKT.
Ananuz  npeovlOywux — UCCIe008aAHULl  NOKA3AL,  YMO  HeoOX00uMol  cocmasisanuel
npogheccuonanbHol N0OO20MOBKU MEXHUKOG-2JIeKIMPOMEXAHUKO8 U OAKAIABPO8 INeKMPOMEXAHUKU
a61emcst  PYHOAMeHmAalbHas No020MosKA No mamemamuke, @usuxke, uHgopmamuxke u
UHGOPMAYUOHHO-KOMMYHUKAYUOHHBIX — mexHono2ul.  Pezynemamer  uccnedosanus — Ooanu
B03MONCHOCHb ONPEOeNUmd MeNCOUCYUNTUHAPHBIE KOMNEMEHMHOCMU U KOMNEMEeHMHOCU 8
MoOenuposanuu, Gopmuposanue KoOmopvix CHnocoO6Ccmeyem npeodoNeHUu0 paspbléa MenHcoy
0a308blM  eCmecmeeHHO-MaAMeMamuyeckum OI0KOM U MOOUTbHLIM MEeXHOI02UYeCKUM OI0KOM
npogheccuonanbHO-nPaKmuyeckou no020moeKu 6axkanaspos snekmpomexanuxu. Iloxazano, umo
NEePCHeKMUBHbLIM —~ CPeOCMBOM — 00VUeHus  OaKkalaspos  INeKMPOMEXAHUKU — MOOeaUpOBaHUe
MeXHUYEeCKUX 00beKmos AGNAIMcs ModbunbHble nmepuem-ycmpoucmaa.

Knwuesvie cnosa: npogheccuonanvHas noo2omoska, 0axaniaspvl NeKmMpOMexaHuKu,
npogheccuonanvHvle KOMNEMenmHOCmY OaKaiagpos 31eKMpOMEeXaHUKU, MeHCOUCYUNTUHAPHDbLE
KOMNEemeHmHOCmU, KOMNemeHmHOCImuU 8 MOOenuposarul, UHMELIeKMY ANbHAS
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KOMneneHmHocmys, KOMNemMeHmHoOCms 6 pa3pa60ml<e npoeKkmoe, caM006pa306amerbHaﬂ
KOMneneHmHOoCm»s.

Moo €. O.  MikIUCUMIUTIHAPHI  KOMIIETEHTHOCTI Ta  KOMIIETEHTHOCTI 3
MO/Ie/TIOBAHHA SIK CKJIA/I0BI podeciiiHOl MiAroToBKU 0aKkajaBpiB eJIeKTPOMEXaHiKH.

Memow 0anozco 00CHiONCeHHs € BUSHAYEHHST MdA OOIPYHMYBAHHS MINCOUCYUNTIHAPHUX
KOMnemeHyiti ma KoMnemenyiti y MOOeN08AHHI SAK KOMNOHEHMI8 (QYHOAMenmanibHoi ma
npogecitinoi niocomosku 6akaniaspa eneKkmpoMexaHiKu 3a HOBUMU CMAHOAPMAaMU 8UWOT 0CBIMUL.
Busieneni nposioni menoenyii npogeciiinoi nioeomosku 6axaniaepis eieKkmpomexaniku 6 Ykpaini:
nepexio 00 KOMNemeHmiCHO-OPIEHMOBAHUX CMAHOAPMI8 HABUAHHS, PO3POOKA IHMeSPOBAHUX
HasuanbHux npoepam Ha 6a3i Hayionanehoi pamku keanigixayiil, po3pobka npogecitinux
cmanoapmis  nideomosku  ¢haxisyie y eany3  Mexampouiku  0nsg  MemanypeitHoi  ma
2IPHUY0000Y8HOT NPOMUCTIOBOCI,; 3a0e3neuenHs be3nepepsHoi ni02omosKU ma nepeniocomosKu
IHOICEHEepIG-eIeKMPOMEXAHIKI8 HA OCHOBI GUKopucmauHs cyuacHux incmpymenmis IKT.
Ilposedenuti ananiz nonepeonix O0CIiONCeHb NOKA3A8, WO HEeOOXIOHOW CKIA008010 Npoghecitinoi
ni020MoBKU MeXHIKIG-eleKMpPOMeXaHiKie ma OaKaniaspié eieKmpomexamiku € QyHoamMeHmanivHa
niocomoska 3 mamemamuxu, Qizuxu, iHpopmamuku ma HGOPMAYIUHO-KOMYHIKAYIHUX
mexHono2iu. Pesynomamu 00CniONHCeHHS HAOANU MOJICIUBICMb BUSHAYUUMU MA OOIPYHMY8AmMu
KomMnemenyii, Qopmy6anHs AKUX CHPUAE NOOOJAHHIO PO3PUBY MIdC (DYHOAMEHMATbHUM
NPUPOOHUYO-MAMEMAMUYHUM  OJIOKOM MA MOOINbHUM MEXHONO2IYHUM OJIOKOM Npogecitino-
NPaKmMu4Hoi ni020mo6KuU 0OaKaiaepié eieKmpoMexanikKu. MINCOUCYUNTIHAPHI KOMNemeHYii
(inmenekmyanoHa  KOMNemeHyis, KOMNEMeHMHICMb V  PO3GUMKY  NpOeKmY, HOCMIlHA
KOMNemenyis camooceimu, camocmitna poooma ma meopue mucienus, komnemenyia IKT ma
KoMnemenyii 8 (YyHOaMeHManIbHUX HAyKax) ma KomnemeHyii 3 MoOen08aHus (KomnemeHyis y
NPUKIAOHIU MamemMamuyi, GUKOPUCIAHHS PIZHUX CNOCO0I8 NOOAHH MoOeleld ma KoOMnemenyis y
MoOento8ants erekmpomexaniynux cucmem). Ilokazano, wo nepcnekmusHUM 3acob0M HABUAHHS
baxanaspie eneKmpoMexamiku MOOeN08aHHs MeXHIYHUxX 00 °'ekmie € Mmobinbni I[nmepnem-
npucmpoi — MynbmumeOiini MoOiIbHI npucmpoi, wo Haoaroms 06e30pomosuil 00Cmyn 00
iHpopmayiuno-komyHikayitinux Iumepnem-nocnye 31 30upanus, cucmemamusayii, 30epieaHns,
ONpayr08aHHs, nepedasants, NOOAHHS BCEMONCIUBUX NOGIOOMIIEHb | OAHUX.

Knrwowuosi cnosa: npodgheciiina niocomoska, 60akanaepu eieKmpoMexauiKu, npoghecitini
KOMnemenmHocmi  6aKanaspié  eleKmpoMexauiky,  MINCOUCYUNTIIHAPHI  KOMNemeHMHOCMI,
KOMNEeMmeHmHOCmi 3 MOOeNI08aHH s, IHMENeKMYalbHd KOMNEeMeHmHICMb, KOMNEemeHmMHICmb i3
PO3DOOKU NPOEKMIi8, CAMOOCBIMHI KOMNEMeHMHICb.
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3ACTOCYBAHHS CEPBICY LEARNINGAPPS HA YPOKAX XIMII
11 YAC BUBYEHHSA TEMMU «BOA»

Mema yiei cmammi nonseae 6 meopemudHoOMy OOTPYHMYBAHHI ma po3podyi MemoOouxu
KOHMPOTIO HABYANbHUX OOCACHEHb CeMUKIACHUKIG 3 memu «Boday 3 6UKOpUCMAHHAM OHIAUH
cepgicy LearningApps ma ii excnepumenmanvHa nepegipka. /s KOHMpOAO 3HAHb, YMIHb ma
HABUYOK YUHI6 HA YPOYI 8UUMETISIM MONCHA BUKOPUCHOBY8AMU IHMEPAKMUBHT 3A80AHHS, CIBOPEH]
3a donomoeoro cepsicy LearningApps. Taxi 3a60anns daioms 3M02) 8 iepogii ¢hopmi 3aceoimu ma
nepesipumu pigeHb HABUANLHUX OO0CACHEeHb WKOAApIie. Baowcnueo, wo yeul cepsic 003801s€
nyoniKyeamu cgoi 6npasu ma KOPUCMYBAMUCI 8)Ce CMBOPEHUMU 8NPABAMU THWUX yuumenis. Y
cmammi NPOAaHANi308aHO HAYKOBUUL O00POOOK Neda2olié-npakmukie i pobomu meopemuiHo2o
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