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SPECIALTY "ELECTRIC POWER, ELECTRICAL ENGINEERING A ND
ELECTRICAL MECHANICS" WITH USE OF MASSIVE ONLINE CO URSES

Abstract. The article presents an experimental model ofnimgi future engineers in
specialty“Electric Power Engineering, Electricalgireering and Electromechanics”in conditions
of massive open online courses (MOOC). The artieleals the concepts of modeling, designing
and validity in pedagogy. The stages of constractibthe pedagogical model are presented. Four
blocks of the model of training the students incipley”Electric Power Engineering, Electrical
Engineering and Electromechanics”for educational acientific activities in the conditions of
MOOC are presented: motivational, content and mhoid, technological and productive. The
motivational block is characterized by the defonitiof the main goals of the introduction of
pedagogical technology: the preparation of a highlyalified specialist. The content and
procedural block is based on the implementatioperdagogical conditions of educational and
scientific training. The technological block consif three stages: motivational, cognitive-
procedural and control-evaluation. The productil@k provides monitoring of educational and
scientific training of students in the specialtylé&rical power, electrical engineering and
electromechanics".It is determined that there &lfck between all blocks of the model, which
allows to make changes in the content, forms andhads of teaching. The principles of
construction and the main structural elements eheaf the blocks are analyzed. The general
principles for the training of future engineerssipecialty ‘Electric Power Engineering, Electrical
Engineering and Electromechanics” are determinecbiditions of MOOC; forms, methods and
means of instruction are described. It is consilldteat educational and scientific training is
implemented through such forms of teaching as tesfuvideo lectures, webinars, workshops,
video conferences, discussion in forums, partigypain scientific conferences and seminars. It is
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determined that the result of the developed madsdadiness of the students majoring in ‘Electric
Power Engineering, Electrical Engineering and Eteoechanics” for research and study.

Keywords: educational and scientific activity; pedagogicaldelp students, specialty “Electric
Power Engineering, Electrical Engineering and Etauechanics”; massive open online courses
(MOOC).

1. INTRODUCTION

Formulation of the problem. The development of Ukraine, in terms of European
integration, with an orientation towards the funeéamtal values of the world culture, is
determined by its European vector.Electrical poiwehe basis of scientific and technological
progress of the present, because it provides huaynaith heat, light and energy. Professional
training of future engineers is carried out on lfasis of experience in the construction and
operation of power consumption systems, the bemttipes of the world's electric power
industry, the development of new technologies fererving, transmitting and consuming
electricity, energy conservation requirements, gloimformation management of power
consumption, a clear perspective on the developofemtw sources of electricity generation,
and increasing attention to the application of gneaving measures in industry.

The professional training of future engineers isdoh on the latest information
technologies; special attention is paid to compdtsign of electric systems and networks,
electrical equipment and machines, studying thees®f creating modern renewable energy
sources, the use of energy efficient technologies.

The applicants of higher education majoring in temecialty are engaged in the
development of design and work documentation of grosystems, computer options for
design and engineering documentation, calculatibrelectrical circuits and the use of
computing equipment for project calculations, plagrof loads and electricity consumption.
They control the work of electrical equipment amtioanatic control systems at power plants,
take care of power plants maintenance and elgmbrcer networks.

In order to develop an experimental model for irnstudents in specialty ‘Electric
Power Engineering, Electrical Engineering and Eteunechanics’ in the conditions of
massive open online courses (MOOCs) we study socltepts as model and modeling.
Modeling as one of the methods of scientific resleas widely used in pedagogical science.
It is anuniversal form of knowledge is used in gitedy and transformation of phenomena in
any field of activity, this is the most common nwdtof researching objects of various nature,
including objects of a complex social system. Inderm pedagogy, the term “model” is
defined both as a system and as a sample, and anaogue of a natural or social
phenomenon. Theterm “model” can also refer to teaegal picture of the phenomenon
created on the basis of a certain system of viewdsideas, which, with the help of creative
intuition and hard work, helps to understand angtdlee what we are studying. A model is a
system of objects or signs that reproduces sonmengalproperties of the original system, it
is a generalized reflection of the object, the Itesluabstract practical experience, rather than
the direct result of the experiment. During thedgtuan experimental model was developed
based on the tasks of the experiment and the thearapproaches to the educational and
scientific training of students majoring in“ElectiPower Engineering, Electrical Engineering
and Electromechanics”.

Globalization, democratization and informatizatiari society put forward new
requirements for the training of engineers.The msgjve experience of developed European
countries involves the implementation of a key tiorc of educational and scientific training
of the future engineers —acquisition of competendiy specialty.The reform of higher
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education provides the transition to the trainingfuture engineers based on modern
approaches, innovative technologies of massive aou; taking into account world
experience and meeting the needs of independeiit ahd self-improvement throughout life.
There is a good legal base in Ukraine for that: $4@n Education” (2017) [1], "On Higher
Education” (2014) [2], the National Strategy foe thevelopment of Education in Ukraine for
2012-2021 (2013), Concepts of Pedagogical Educddevelopment (2018) [4].MOOC is
such an online course, where access to educatinatdrials is open, and it has a global,
rather than regional, character and goes beyonddhedaries of the university. The course is
based on modern information and communication teldges and reduces the barriers to
learning. It enhances the independence of studevh®, acquire professional skills to
participate in global interactions. Future engis&equalification is reflected in the results of
their research presented at conferences, in iriten@ and home publications, their
participation in contests, competitions, start-upsind tables, etc. With the help of MOOC
future engineers get abstract writing skills, iat#r with colleagues and tutors, share
experiences. MOOCgives a possibility to participatewebinars, online conferences of
international level, to present the future engis@elucational and research achievements. In
today’s Ukraine, MOOC is not yet sufficiently usked education and research in the context
of interaction with tutors, and specialists fronmcs.

Analysis of recent research and publicationsY. Yu. Bykov explored the theoretical
aspects of informatization of education [5] such fystems of modern computerized
educational environment, development of technokldgiplatform of informational and
educational environment, informational educatiomesources and network services. I.
S. Chernetskyi and I. A. Slipukhina [6] paid thettention to the problem of informational
technologies in education, such as technologicalpatencies of future engineers through the
forms, tools, methods and technologies of the cderpuaboratory. T. M. Korotun,
0.0. Slabospytska, H. I. Koval [7] observed theligpi@f monitoring in educational process
using educational environment at the university/.lStavytska [8] investigated the level of
foreign language application for the students ofimeering specialties using multimedia
environments. M. A. Kyslavand K. I. Slovak [9] considered the peculiarittésvork in the
conditions of mobile learning and represented #ehrique of using it for training of the
future engineers. M.M. Berezytskyi, V.P. OleksyulO] compared the MOOC with the
traditional systems, investigated the limitatiomgl dhe shortcomings of learning, statistical
information of the MOOC platforms. K. A. Lisetskjl1] researched the use of different
forms of online learning in connection with the diteonal form of learning. O.
Yu. Tsugai[12]studied the process ofstudying inM@OC. This type of learning teaches the
participants to control their progress, take pathie discussions, work according to a flexible
schedule, adhering to the requirements of the pmgrget advice from experienced
specialists, work in a group, take part in the esabn of other students’ work.

The development of MOOC is investigated in the ok foreign scientists. Theoretical
aspects of teaching in MOOC are investigated byCKrey [13]. The problems of mixed
learning using MOOC were analyzed by D.Bruff, DieisK. McEwen [14].

Analysis of educational platforms for MOOC was @air out by S. Audsley, K.
Fernando, B. Maxon [15]. Pedagogical basics of MO@&te studied by P. McAndrew and
E. Scanlon [16]. The introduction of online leamiwithin the framework of massive and
open education in higher education institutions bhasn the subject of research by such
scholars as J. Denneen, T. Dretler [17]. Elemehisrganization of training in MOOC are
presented in works by R. Boyatt, M. Joy, C. Rod&][But the question about development
and implementation of the pedagogical model oiirgj future engineers in conditions of
MOOC needs additional attention.
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The purpose of the articleis to developapedagogical model of training future
engineersin  specialty “Electric power engineeringlectrical engineering and
electromechanics” in the conditions of MOOC.

Methods of research.The study is based on the methods of pedagogicaraation,
research interview, generalization of pedagogicglegence, study of documentation and
materials, reportsonstudents’ activity. The metl@ddmodeling is integrative; it allows
combining empirical and theoretical aspects in gedecal research. The pedagogical object
is connected with the experiment, logical constainst and scientific abstractions.

2. RESULTS AND DISCUSSION

The model represents an artificially created objedhe form of physical structures,
sign forms or formulas, which, being similar to timwestigated object (or phenomenon),
reflects and reproduces in a simpler and genedhliftgem the structure, properties,
interconnections and the relations between the esdésof this object [8]. The practical value
of the model in any pedagogical study is mainlyedeined by its adequacy to the
investigated peculiarities of the object, as well leow correctly the basic principles of
modeling — visibility, certainty, objectivity, whiicare largely defined as opportunities and the
type of model, and its functions in pedagogicakegsh are taken into account at the stages of
the model construction. To describe the effectigsrne modeling a pedagogical validity was
introduced in pedagogy, which is close to religpiladequacy, but not identical to them [19].
Pedagogical validity is substantiated comprehehsiveonceptually, criterialy and
guantitatively, therefore, multifactorial phenomeara usually modeled. It is related both to
the general method of scientific knowledge, andh need for solving psychological and
pedagogical tasks. The result of a completed peylegioresearch of a model system is its
design, so it is advisable to consider the probleimpedagogical design. Pedagogical
modeling often accompanies designing. On the bafsihe analysis, when comparing the
concepts of "design” and "modeling”, we note thesign is widely used in modeling as a
means of representing and transforming an objdas differs modeling in designing from
modeling in theory, where the model is a meansidblight the essential aspect of the real
object, truncate the latter for the conveniencthefnext logical analysis.

Pedagogical designing is the activity of the subg@csubjects of education, which is
aimed at constructing models of transformation efiggogical reality. The essence of
pedagogical design is to identify and analyze pedagl problems and the causes of their
occurrence, construct valuable principles and desitategies, identify goals and objectives,
search for methods and tools for implementing aagedical project [20]. For our study we
developed an experimental model based on the desithre tasks of the experiment and the
theoretical approaches to the educational and t#aietraining of studentsmajoring in
specialty ‘Electric Power Engineering, Electricahdineering and Electromechanics’. In
particular, the developed model has elements ofitoramg and evaluation of research results.
An integrated model is not a simple sum of modehgonents, but represents a system that
combines constituent elements that themselves r@e¥connected with each other. We
emphasize that what is meant is a complex set afetapwhich does not lead to a scientific
interpretation of the predicted results [21]. Lstturn to the theory of modeling, in particular,
to two basic theorems for modeling: the incomplessnand consistency of formal systems.
The first argues that in the logical systems ifusdamentally impossible to formalize the
entire holding part, that is, any axioms systemniomplete. The second concerns the
impossibility to prove the consistency of the foltmsgstem with the means of this system
[22]. Modeling, in general, is defined as a metlmbdnediated cognition, in which for the
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purpose of obtaining information about the objecphenomenon or system is investigated
additionally at the expense of an object or stmgthhaving a certain conformity with real
phenomena and replacing the originals in obtaigeeralized knowledge [23].

The practical value of the model of educational awientific training of future
engineers in pedagogical research is determinats laglequacy to the investigated featues of
the object, as well as to how correctly the basingples of modeling are used — visibility
and certainty. Let's study a model of training wiife engineersfor educational and scientific
activity in the conditions of MOOC in detail (Fid). The model consists of four blocks:
motivational, content-procedural, technological @nadductive.

Motivational block. This block is characterized ttne definition of the main objectives
of the introduction of pedagogical technology: thening of a competitive, highly skilled
specialist; formation of readiness for continuodsiaation. The motivation block envisages
increasing the need for self-improvement and inddpet study throughout life in conditions
of European integration and is based on updatedirssgents for the training future
engineersat the technological level and the sacdér for students in engineering specialties
capable of educational and scientific activitymfovative character.

Content-procedural block. The implementation of toatent-procedural block in the
framework of tasks of the model is based on thdempntation of pedagogical conditions of
educational and scientific training: motivationagrganizational, technological and
methodological. Using the expert estimation methdlde expediency of using the
motivational, organizational, technological and heetological conditions of educational and
scientific training with the use of MOOC was detared.The main directions of educational
and scientific training are set in the educaticarad qualification characteristics and they are
changed in accordance with the level of developméstience, production and society. The
content of training is determined by educational anientific training programs, structural-
logical scheme of training, syllabi of educatiodaciplines, other normative documents and
methodological literature.General and special inginof future engineersat the university
includes the study of such blocks of academic gisw@s as a block of compulsory academic
disciplines, a block of disciplines of a facultyiostitute choice, and a block of disciplines of
students’ free choice, as well as research workpaadtice. Each of the blocks covers the
normative and selective part of the content oftth@ing. The normative part of the content
of study is compulsory for students. It is formedaccordance with the requirements of
educational and qualification characteristics asteat modules with indication of their
volume and level of study, as well as forms ofestttestation. Formed content modules with
indication of their volume and attestation formse alesigned to meet the needs and
capabilities of the individual, considering the i@sfements of scientific schools and
educational institutions. During general training,list of MOOCs is approved by the
university, faculty or institute. The list of ela@ MOOCs may be formed by a higher
education institution or a student. If the MOOC imgluded in the list of compulsory
disciplines, the content of such a course is ammoly the university. If the MOOC is
included in the list of disciplines of the choickthe faculty, the content of the course is
approved by the faculty or institute.

Technological block. This block consists of threages: motivational, cognitive-
procedural and control-estimating. The motivatiostalge involves the process of motivating
students to achieve personal goals. Moreover, thentive for educational and scientific
activities is ensured not only in the conditiondM®OC, but also in the process of classroom
training. Students’ motivation is determined by tlasks set by the lecturer and future
engineers themselves.

165



ISSN: 2076-8184. Information Technologies and Lewyiools, 2019, Vol 73\e5.

Growing needs for self-education|
throughout life in the context of
European integration

the technological level

Updating the requirements for training
in the educational-scientific direction g

Social order —students, capable o
educational-scientific activity of
innovative character

|

Aim: Educational and scientific training in the conditions of MOOC

v

=

I

Approaches:
systemic, activity;
andragogical;
person-oriented,
competent,
acmeological.

= \

General principles:

¢ innovation, e continuity
* democratization, . independence;
¢ humanization, « reflectivity;
* informatization, . creative
e electivity development
e supportingmotivg
on

4 N
Task:
1)To develop the theory and methodology of educatio
and scientific training in the conditions of MOOC;
2)To develop the task of checking the level of
educational and scientific preparedness in the
conditions of MOOC;
3)To study the level of educational and scientific
training in the conditions of MOOC

\ m S

el h T

Pedagogical conditions of educational and scientid¢itraining

o)

i

Motivational

i
Organizational

Technological Methodological I

C

The content of education and scientific training

)

s

General training

\
Special training
A

Discipline of the faculty /
institute choice

Disciplines of free choice of <
students

Research work and <
practice

MOOC approved by thefaculty /

institute

MOOCchosen by students ||

MOOCto exchange
experiences

4
o
A
Compulsory academic H
disciplines
MOOC approved by the
university 4
—
=

\A7Z

ORGANIZATIONAL AND METHODOLOGICALSOFTWARE

>

Technology of educational and scientific training

2

Stages: motivational, cognitive-procedural, control and evaluation

Forms of training

Lectures, video lectures, webinars, workshops,
video conferences, discussion in forums,
participation in scientific conferences and

Methods of training

seminar

Video lectures, online tests, tasks, trainingseoid
presentations, presentation of results of educali
and scientific activity

Educational materials;
MOOC

{

:{

Monitoring of educational and scientific training

L

)]

L)

Criteria: motivational; integrationactivity andoperational; actiity and creativ « L

Levels of readinesdor educational and scientific activity in the cdiahs of MOOC

)
Means of training ]
J

[ Result: readiness of future engineersfor educationaand scientific activity

Figure 1. Model of trainingstudents in specialty “Ekectric Power Engineering, Electrical Engineering and
Electromechanics” for educational and scientific agvity in the conditions of MOOC
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The motivation to study in a MOOC can be an inteidoy video by leading lecturers,
where they explain the relevance of the trainingemia presented in their courses. In this
video, the lecturers talk about the course, theneotion of the course material with the study
materials of other disciplines, etc. The informatioay also be presented in the form of slides
and a brief textual description. The motivatiorgstaan also be sustained through classroom
training, counseling, practice, and participatiorscientific conferences and seminars.

Video lectures, online tests, tasks, trainingsewigresentations, presentation of results
of educational and scientific activity are usednasthods of training future engineers in
MOOCs. Testing and using training simulators wilable the future engineer to work out the
skills of drawing up electrical circuits, controlfj the operation of automatic control systems
of power plants.Using video lectures allows thedshi to get acquainted with the structure
and operation of the equipment they will deal wiitipractice.

The MOOC is based on the active participation afdrads and thousands of students
who organize their participation in accordance wita objectives of education, knowledge
and skills, as well as general interests.

The cognitive-procedural stage involves the develem of all types of mental
processes in future engineers such as perceptiemony, formation of concepts, problem
solving, imagination and logic. The cognitive-prdaeal stage of educational and scientific
training of students in engineering specialtiesraalized when the students are active
participants in the educational process. Thus, réutuengineerscan work in
MOOCindependently; provide mutual assistance irmtitec forums, plan participation in
conferences and scientific seminars. StudentshaWe the opportunity to analyze the study
material, apply theoretical knowledge during theagtice, research, talks at scientific
conferences and seminars.

The control and evaluation stage includes the obatrd evaluation of educational and
scientific training of students in specialty ‘ElectPower Engineering, Electrical Engineering
and Electromechanics’. It is carried out based lom results of studying the educational
material of the disciplines included in the curhicu, on the results of practice, scientific
research and the students’ ability to present ttemiults. The systematic and active work of
the applicant of higher education in specialty tHe Power Engineering, Electrical
Engineering and Electromechanics’consist in stuglyihthe topics of the module of MOOC,
tasks, calculations, writing scientific articlesgpentations at conferences and tests that are
monitored and evaluated.

Educational and scientific training is being implarted through such forms of study as
lectures, video lectures, webinars, workshops, ovidenferences, discussion in forums,
participation in scientific conferences and sensnakectures are logically complete,
scientifically substantiated, consistent and sysatempresentation of a certain scientific
problem, topic or section of the subject in thesstaom. They provide a scientific account of
a large volume of clearly structured and conceatratechnologically competently developed
modern scientific information, establishing contatth the audience and providing effective
feedback. In conditions of MOOC a more modern farhiraining is used — video lecture.
Video is the main form of presentation of educalomaterial in the conditions of MOOC.
Didactic requirements for video lectures are gsitailar to the requirements for traditional
lectures. The forms of presentation of video lexsudiffer from the forms of presentation of
traditional lectures. There are the following tyjpésideo lectures:

1. Video recording of the lecturer. This is the skegroductive and didactically
ineffective form of online learning.

2. Live recording. This record of university leaaroccurs with the help of specialized
equipment.
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3. Studio video lectures and video tutorials. Stertordings are well edited. Often, this
videotutorial is accompanied by a demonstratioimafges, video clips.

4. Slide films. Elements of video clips and animataccompanied by a voice of the
lecturer or speaker. This type is as close to tdoeichentary educational film as possible.

5. Interactive video lectures and video tutorialthe lecturer’'s monologue is
accompanied by slides, video clips, and taskshibidase, the principle of multiple screens is
used.

Webinar is a seminar organized with the help oénmet technologies. The lecturer
makes a report and answers the questions of thendiss. During webinars there is an
opportunity to perform the tasks of the lecturarswaer the questions, and also present the
report or the results of research. After completimg event, there is a record that can also be
used for training purposes.

Video lectures is the basis of the video librarhieTuse of video materials in MOOC
helps in a very short time in a concentrated foron provide a large amount of
informationprofessionally prepared for perceptipmvides an opportunity to look into the
essence of phenomena and processes that are messiate to the human eye (ultrasound
image, spectral analysis, the influence of radigactlements on the course of biological,
chemical and biochemical processes, the coursapad end slow processes, etc.). The use of
video lectures in the educational process of MOO@\a to:

— provide future engineers with more complete infaroraabout the phenomena and

processes;

— enhance the role of visibility in the learning pess;

— organize the process of study considering the ddmatesires and interests of future

engineers;

— dismiss the lecturer from a part of the technicarkvrelated to the control of

knowledge;

— organize a complete and systematic monitoring @fstindents’ progress.

Seminars (workshops) are a kind of practical esesciaimed at deepening, enlarging,
detailing and consolidating theoretical materiamhars promote the activation of cognitive
activity of future engineers, the formation of ipgadence of judgments, the ability to defend
their own thoughts, prove them on the basis ofrgifie facts, and provide for the mutual
verification of tasks performed in virtual learningnvironments. This can make the
assessment process in the course automated andepaomvopportunity to analyze the work of
other students and evaluate them. Video conferemeeway of exchanging video images,
sound and data among several participants in Hrailey process, equipped with appropriate
hardware and software. For educational purposesumifimited number of participants in a
videoconference is important. This actually mednad & lot of participants from all over the
world can join any virtual lecture, workshop, rouatile, etc. This approach brings university
education to a new level, because it makes oppoytéor a daily, continuous exchange of
experience, thoughts, and outcomes. Discussiorteerforums represent the exchange of
messages in postponed mode. With the help of foiamMOOC it is possible to organize
discussions, consultations, exchange of sciengfiperience. Participation in scientific
conferences and seminars is a scientific trainioggdure. The technology of training future
engineersis realized with the help of such teachieghods as video lectures, on-line tests,
tasks, trainingsand presentations of products o€a&tibnal and scientific activityat webinars,
online conferences etc.

Result block. This block of the developed strudturedel envisages monitoring of
educational and scientific training of students sipecialty ‘Electric Power Engineering,
Electrical Engineering and Electromechanics’, whieh carried out on the basis of a
combination of the following criteria: motivationglevel of educational motivation and
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motivation for research work); integration (definte® degree of integration of individual
skills to the educational and scientific trainin§ siudents in specialty ‘Electric Power
Engineering, Electrical Engineering and Electronaeits’in  MOOC); activity and
operational (involves the choice of modern techgiglal tools in the process of working with
educational and scientific tasks and is definedtres technology of solving research
problems); activity-creative (desire and motivatifor professional self-development and
self-improvement in the aspect of educational trghn Monitoring includes assessment, self-
assessment and methods for measuring the levetamfiness of students in engineering
specialties for educational activities in the caiodis of MOOC; the ability to control the
results of their activities consciously and indegemtly, professional self-improvement, self-
regulation and the actual result that meets thedsied society. Controlling measures
determine the level of students’ readiness for atiocal and scientific activity in the
conditions of MOOC. The result of the developed eskpental model is the readiness of
students in engineering specialties for educatiandlscientific activity.

It should be noted that there is a feedback linkvben all the blocks of the model,
which allows making changes to the content, formd methods of teaching. According to
the implementation of the model in the educatigratess,an experiment was conducted, in
which two groups of the specialty “Electric Powargiheering, Electrical Engineering and
Electromechanics”were involved, one consisting odfdents (control group) and the other
of 27 students (experimental group). The experinveas conducted during the 2018-2019
academic year.The control group used a standardimgamethod. And the experimental
group used the method of learning with the propasedel elements. As can be seen from
Fig. 2, the learning outcomes of studentswho tb@ROOC are 10-15 points higher than the
control group's indicators for each month. Thiggates a positive effect from the application
of the proposed model elements.

100
4—/\-——
80 — e ——r
60
40 = | earning with the using of the
20 proposed model elements
0 T T : : : . : . ) Learning according to the
; standard scheme
¢ & & & & & & & Q'z?\
& o(’}o & Q/dzfo \'zﬁ‘\) ((Q})& W® v
9
4 Ay Q

Fig.2. Comparative characteristics of the progre$she future engineers in specialty
‘Electric Power Engineering, Electrical Engineeriagd Electromechanics’ (those who
studied in the standard mode and thosewho studiew)ihe proposed model elements) in
2018-2019 academic year

3. CONCLUSIONS AND FOLLOW -UP RESEARCH

The need for a pedagogical model of training fitangineers in specialty “Electric
power engineering, electrical engineering and sdewtchanics” in conditions of MOOC is
defined by the increase in the needs for self-im@noent and self-training of future engineers
during their lifetime in the conditions of Europe@tegration, the updating requirements for
the training of future engineersof the scientificedtion at the technological level and social
order for future engineers capable of educatiomal scientific activities of an innovative
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character. While studying in MOOC, future engineertgeract with tutors, colleagues and
specialists, share experiences, participate inneebj international online conferences, where
they can present their educational outcomes anent#fac work. The efficiency of the
modeling depends on the initial theories and hygsels, which indicate the limit of
permissible simplifications in modeling. The resafithe developed model is the readiness of
students for their educational and scientific attés. The prospects for further research
include the development of criteria, indicators d&xkls of readiness offuture engineers in
specialty “Electric power engineering, electricalgmeering and electromechanics” for
educational and scientific activities in the coimtis of MOOC and the study of pedagogical
conditions of educational and scientific trainifguure engineers.
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AHoTanig. Y cTaTTi NpeACTaBICHO EKCIIEPUMEHTAIBHY MOAENb MiATOTOBKY MaiOyTHIX iH)XXEHEPIB
cremiagbHOCTI  «EJNEKTPOCHEpreTHKa, eJIEeKTPOTEXHIKAa Ta eJIeKTpOMEXaHika» Ha OCHOBI
KOHCTPYIOBAaHHSI 3aBJaHb €KCIEPHMEHTY 1 TEOPETHYHHMX HiIXOMAIB O HaBYAJIBHOI Ta HAayKOBOi
JOISUTBHOCTI B yMOBAaX MAacOBHX BIJKPUTHX OHJIAWH-KypCiB. Y CTaTTi PO3KPUBAIOTHCS IMOHATTA
«MOJICIIIOBAHHS», WIPOEKTYBAHHS», <OOIPyHTOBaHICTE» B mnexparoriui. IlpencraBieHo eranu
noOy/0BH TeNaroriyHoi MOJEl Ta MPOEKTY alNroputMmy MozemroBanHs. IIpeacrtaBieHo qotupu
OJIOKM MoAelNi TiArOTOBKK 3100yBadiB BHINOi OCBITH cCreliadbHOCTI «EJIEKTpOCHEPTeTHKa,
EJICKTPOTEXHIKA Ta €JIEKTPOMEXaHika» 0 OCBITHBOI Ta HAYKOBOI JiSUTBHOCTI B YMOBaX MacCOBHX
BIIKPUTUX OHJIAWH-KYpPCiB: MOTHBAIliMHWH, 3MICTOBHO-TIPOLEAYPHHUM, TEXHOJOTIYHHMA Ta
MPONYKTUBHUK. MoTHBamiiHNNE OJIOK  XapaKTepH3yeThCsS BU3HAYEHHSM OCHOBHOI  IIiJi
BIIPOBADKEHHS TIEAAroTiYHOi TEXHOJOrii — TIATOTOBIII BHCOKOKBai(ikoBaHOTO (haxiBIis.
3MicToBHI Ta MpOLEAYpHUI OJOK 0a3yroThCS Ha peaiizalii meaaroriyHuX yMOB HaBYAJIBHOI Ta
HAayKOBOI IMiAroToBKH. TexHOJOriYHMH OJIOK CKJIaJaeTbcs 3 TPHOX ETaliB. MOTHBALIHHOTO,
KOTHITUBHO-TIPOLIECYaIbHOTO  Ta  KOHTPOJIGHO-OLIIHHOTO. BupoOHuMumii  Oj0k  3abe3neudye
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MOHITOPMHI ~ HaBYajJbHOI Ta  HAYKOBOI  MIArOTOBKM  CTYAEHTIB 3a  CIELialbHICTIO
"EnexTpoeHepreTrka, eIeKTpOTEXHIKa Ta eleKTpoMexaHika'. BcraHoBIIeHO, 1110 ICHY€e 3BOPOTHUM
3B'130K MK yciMa OJIOKaMH MOJENi, IO J03BOJISE 32 Pe3ydbTaTaMH BHOCHUTH 3MiHH JIO 3MICTY,
dbopmu 1 MeToAiB HaBYaHHS. PO3TISHYTO NPHHIWIN MOOYAOBH Ta OCHOBHI KOHCTPYKTHBHI
€JIEMEHTH KOXKHOTO 3 OJOKiB. 3arajbHi MPUHITUIH IiIrOTOBKKM MaiOyTHIX iHKEHEpiB 3a ¢axom
«EnexTpoeHepreTrka, eIeKTPOTEXHIKa Ta eIEKTPOMEXaHika» 10 HaBYaJbHO-HAYKOBOI JiSTBHOCTI
BH3HAYAIOTHCS B YMOBAaX MAacCOBHX BiIKPUTHX OHJIAWH-KYpCIiB; omucaHo (HopMH, METOIH i 3acobu
HaBYaHHs. BBaXkaeTbes, M0 OCBITHS 1 HAYKOBA MIATOTOBKA 3iMCHIOIOTHCS 33 JIOTIOMOTOIO TaKHX
(opm HaBuUaHHS, SIK JISKLT, BijeoseKIlii, BeOiHapH, ceMiHapH, BiJlcoKOH(pepeHLii, 00roBopeHHs Ha
¢dopymax, ydacTb y HayKoBHX KOH(eEpeHLisX 1 ceMiHapax. BcraHOBIeHO, IO pe3ylbTaToM
po3pobneHol  MojedNi € TOTOBHICTh  3700yBadiB  BHUINOI OCBITH 32  CICHIANBHICTIO
«EnexTpoeHepreTruka, eJIEKTPOTEXHIKAa Ta eJEKTPOMEXaHiKa» /0 HaBYalIbHOI Ta HayKOBOi
IISUIBHOCTI.

KuarouoBi ciioBa: HaByaibHA Ta HayKOBa MIsUTBHICTH, HENAroriyHa MOJeENb; 3A00yBadi BHUINOT
OCBITH; CHeIiaJbHICTh «EJEKTpOCHEpTeTIKa, EINeKTPOTEXHIKa Ta eJIeKTpPOMEXaHika»; MacoBi
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AHHoTauusi. B crartee mpezicTaBieHAa SKCIEPUMEHTANIbHAS MOJIENb IIOATOTOBKH OyAyIINX

WH)KEHEPOB TI0 CIHEIMAIbHOCTH <«DJIEKTPOIHEPTeTHKA, SIEKTPOTEXHUKA M JJICKTPOMEXaHHUKa» Ha
OCHOBE KOHCTPYHMPOBaHHUS 3ajad AKCICPUMEHTA M TEOPETHYECKHUX IIOAXOJO0B K y4eOHOW H
HAYYHON JEATeTbHOCTH B YCIOBHSAX MAacCOBBIX OTKDBITBIX OHJIAWH-KYypcoB. B craThe
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PACKPBIBAIOTCS ~ IOHATUS  «MOJCIHPOBAHUC», CIPOCKTHPOBAHUE», <OOOCHOBAHHOCTH» B
negaroruke. [IpeacTaBiieHbl 3Tanbl NOCTPOCHUS MENIArOrM4ecKod MOJEIU U MPOEKTa alropurMa
MonenupoBaHui. llpeacTaBieHbl yeTblpe OJOKa MOJENH TOATOTOBKM COMCKATENeH BEICIIETO
00pa3oBaHMsI CHENHANBHOCTH <«JJEKTPOIHEPTEeTHKA, IIEKTPOTEXHUKA W DJICKTPOMEXaHHKa» K
o0pa3oBaTeNpHON M HAayYHOH NESTEIHHOCTH B YCJIOBHSAX MAacCCOBBIX OTKPBITBHIX OHJIAWH-KYpPCOB:
MOTHUBALIMOHHBIN,  COJIEPKATEIbHO-TIPOIEAYPHBIN,  TEXHOJOTMUYECKUH W  NPOIAYKTHUBHBINU.
MoTHBaIMOHHBIA  OJOK  XapaKTepu3yeTcs OIpelNejicHHeM OCHOBHOW IIeNTM  BHEIPCHUS
MearOTHYECKON TEXHOJOTHH — MOATOTOBKH BBICOKOKBAIM(HUIIMPOBAHHOTO CIEIHAIHCTA.
ConepkaTeNbHBIN U TPOLEAYPHBIH OJOK 0a3uUpPYIOTCS HA peau3alliy MeJarorHuecKuX YCIOBHMA
y4eOHOH ¥ Hay4yHOW NOJATOTOBKU. TEXHOJOTMYECKHHA OJIOK COCTOMT W3 TPEX OTaIloB:
MOTHBALILOHHOTO, KOTHUTHBHO-IIPOLECCYATLHOTO u KOHTPOJbHO-OLIEHOYHOTO.
IIpou3BoACTBEHHBIM OJIOK 00eCHeYnBACT MOHUTOPHHT YYEOHOM W HAay4yHOW IOATOTOBKHU
CTYACHTOB TIO CHCIHMAIbHOCTH "DJIEKTPOIHEPIeTHKA, IJICKTPOTCXHHKA M SJCKTPOMEXaHUKa'.
Y CTaHOBIIEHO, YTO CYIIECTBYET OOpaTHasi CBSI3b MEKIY BCEMH OJIOKAMHU MOJECIH, YTO ITO3BOJIICT
0 pe3ylibTaTaM BHOCHUTHh W3MEHEHHUS B colepkaHue, GopMbI U MeToasl 00ydeHus. PaccMoTpeHs
TPUHIAIEI TIOCTPOCHUSI ¥ OCHOBHBIE KOHCTPYKTHBHBIE 3JIEMEHTHI KaXIoro u3 OyokoB. Obmrue
NPUHIUNG  TOATOTOBKM OYIOYIMIMX MHKEHEPOB 10 CHENHANBHOCTH <« DIIEKTPOIHEPIeTHKA,
JJEKTPOTEXHUKAa M DJICKTPOMEXAaHHWKa» K Yy4eOHO-HAYYHOH MEeATETPHOCTH ONPEHETSIIOTCS B
YCIIOBHAX MACCOBBIX OTKPHITHIX OHJIAWH-KYPCOB; (DOPMBI, METOMBI K CPEACTBA O0yUCHHS OTIMCAHBI.
Cumnraercs, 9to oOpa3oBaTeNbHAsl W HAaydHAs MOATOTOBKA OCYIIECTBISIOTCS C ITOMOIIBIO TaKUX
dbopM o0OyueHHs, Kak JICKIUH, BHUJCOJCKIUH, BEOWHAPHI, CCMHHAPHI, BUACOKOH(EPCHINH,
o0cyxieHus Ha (hopyMax, ydyacTHE B HAYYHBIX KOH(EPCHIUAX M CEMHHAPAX. Y CTAHOBIICHO, YTO
pe3yIpTaToM pa3pabOTaHHON MOJENH SBISCTCS TOTOBHOCTh COMCKATENCH BBICIICTO 00pa3oBaHUs
MO CICHHUATBHOCTH «IJCKTPOIHEPIETUKA, IIICKTPOTCXHUKA M 3JICKTPOMEXAHUKA» K y4eOHOW H
HAy4YHOU JEeSATENbHOCTH.

KuroueBble cioBa. yueOHas W HaydHas NEATEIHHOCTh, IEJaroruveckas MOJeNb; COUCKATEIIH

BBICIIETO ~ OOpa3oBaHMSA,  CIEIUATBHOCTh  «DIEKTPOCHEPTeTHKa,  JJCKTPOTEXHUKA |
3JIEKTPOMEXaHUKa»; MACCOBBIE OTKPBITHIC OHJIAHH-KYPCHI.
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