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Abstract. This article deals with the generalized results of the researches in
terms of the development of research competence of future specialists in agricultural
engineering. Besides, the article covers the basic problems of the organization of stud-
ying process of students that are connected with the research activity during the pro-
cess of studying agricultural machinery. There are: characterized the results of stu-
dents’ polls and offered the ways of effective organization of studying in research ac-

tivity.
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Introduction. In modern eco-
nomic processes, the characteristic
specific feature of agro-industrial pro-
duction is the constant focus on devel-
opment, which takes place under the
conditions of introduction of new tech-
nical devices, technologies, means, and
forms of management. Under the condi-
tions of such dynamic changes, one of
the determinative figures at the produc-
tion is the specialists, the effectiveness
of the industry itself depends on their ef-
fective professional activity. Therefore,
the current priorities of higher education
in Ukraine are a clear focus on high-
quality training of specialists, based on
the formation of their high level of pro-
fessional competence, which will be-
come the basis of successful profes-
sional activity and competitiveness.

An expert in agricultural engi-
neeringis a significant person in the or-
ganizational processes of agrarian pro-
duction. His/ her current engineering
activities involve the pursuit of profes-
sional tasks in work with techniques and
technology, a significant proportion of

which is to work with agricultural ma-
chines. Generally, the main task of the
agrarian engineer is to ensure the effec-
tive operation of the technique with the
appropriate technology. Such activity is
based on the study, development, and
introduction into agrarian production of
agricultural equipment through the im-
plementation of constructive, analytical,
prognostic, design, technological, re-
search, management, maintenance,
and repair work. In turn, this requires
the formation of a high level of research
competence of agrarian engineers.
Therefore, this condition has directed
our further research towards studying
the problem of qualitative training of fu-
ture specialists in the specialty " Agricul-
tural engineering” within the framework
of the organization of effective study of
agricultural machines that allows devel-
oping their research competence.

First of all, the effectiveness of
specialists training depends on the ef-
fective organization of the educational
process, based on the proper construc-
tion and implementation of effective
methodological training systems. One
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of such systems is considered a me-
thodical system of research compe-
tence development of future specialists
in agricultural engineering in the pro-
cess of studying agricultural machines.
Based on preliminary studies, we have
proposed a conceptual, methodological
system that is an ordered set of inter-
connected subsystems that function
through the purposeful implementation
of teaching methods and technologies
aimed at preparing a future specialist
for professional research activities [2].
As a result of the accomplished scien-
tific work, we faced the need to develop
a model of a methodological system
that would allow developing the re-
search competence of students of the
specialty “Agro-engineering” in the pro-
cess of studying agricultural machinery.
This requires the identification of exist-
ing problems of the effective organiza-
tion of teaching students of research
work, based on this it is necessary to
identify the solutions to these problems.

Analysis of recent researches
and publications. Currently, the scien-
tific theory is rich in various studies
within the scope of solving the problem
of training engineering personnel in
Ukraine and abroad. Today, in the world
pedagogical science, studies of the
problem of professional training of engi-
neering personnel are widely covered
(O. Antonov, |. Berokina, T. Bilousova,
I. Bytynas, N. Holovyn, V. Holovko,
O. Dzhedzhula, S. Zelinskyi, H. Krasyl-

nykova, Ya. Krupskyi, M. Lazariev,
I. Markhel, O. Romanovskyi,
O. Silchuk, |. Fedosova, D. Cher-

nyshova, M. Shubas), in which re-
searchers are almost not concerned
with the problem of the formation of re-
search competence. In the works on
training technical and engineering per-
sonnel for agro-industrial production,
this problem also does not find the nec-
essary solution (l. Bendera, I. Blozva,
M. Bondar, O. Voshchevska,
O. D’omin, N. Dotsenko, N. Ivanovskyi,

K. Kovalova, I. Kolosok, P.Luzan,
V. Lukach, V. Manko, Yu. Nahirnyi,
L. Pavliuk, V. Riabets, I. Uhryniuk).

Various organizational aspects
of students training in research activity,
which do not pay attention to the organ-
ization of research activities of future
specialists in agricultural engineering-
during their study of agricultural ma-
chines, are currently considering by
I. Abramova, E. Yelkina, Yu. Yerfort,
V. Iskrytskyi, N. Naumkin, S. Podli-
esnyi, l. Yaniuk. In particular,
A. Gorshkova solves the problem of im-
proving the training of specialists in the
oil and gas processing industry for re-
search activities in the context of com-
petence-oriented engineering educa-
tion. The scientist has attempted to de-
velop and implement a functional model
of training for research activity based on
the organization of a developing educa-
tional environment [4]. In the study,
D. Salyamova emphasizes the ways of
developing partnership relations be-
tween the state, scientific structures
and educational institutions, which pro-
vides training of highly skilled person-
nel, in particular, to research profes-
sional activity [7]. S. Belkina defines the
key requirements for the methodologi-
cal support of the process of formation
of the research competence of engi-
neering students while teaching natural-
science disciplines, and she proves ap-
proaches to determining the content
and application of methods and means
of studying [1]. But in a number of these
works, scientists do not solve the prob-
lem of effective organization of the train-
ing of future specialists in agricultural
engineering for research activities when
studying agricultural machinery.

In recent years, N. Golovin,
A. Koshuk, E. Luhovska, O. Titova, and
others point up the research on the
problem of training specialists in agro-
engineering. For instance, N. Golovin
substantiates and verifies the condi-
tions for the formation of research skills
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of students of agro-technical institutes
on disciplines of the natural-mathemati-
cal cycle in the process of solving prob-
lems of professional content [3].
0. Koshuk specifies pedagogical condi-
tions of professional training of future
engineers of agrarian production from
the standpoint of system approach and
modernization, based on which distin-
guishes ways of their provision [5].
O. Titova substantiates pedagogical
conditions of potential creative develop-
ment of future engineers of agrarian
profile [8]. E.Luhovska distinguishes
pedagogical conditions of professional
competence formation of technicians-
mechanics of agro-industrial production
[6]. But in the works mentioned above,
the problem of determining the ways of
effective organization of students train-
ing of research activities during the
study of their discipline "Agricultural Ma-
chines" is not resolved.

Purpose. The purpose of our
study was to determine the ways of ef-
fective organization the students train-
ing of research activities while studying
agricultural machines.

Methods: theoretical (analysis,
synthesis, search-bibliographic
method, comparison, generalization
and systematization for the study of
pedagogical literature and scientific ar-
ticles on the training of agricultural engi-
neers, the formation and development
of research competence of specialists,
the organization of training research ac-
tivities; cluster analysis, generalization
and synthesis for grouping of factors by
typical features); empirical (poll — to
identify factors that complicate the edu-
cational work of students); statistical
and mathematical (ranking, methods of
survey findings processing, nonpara-
metric techniques, calculation methods
of aggregated estimates for summariz-
ing, presenting and confirming of the re-
sults obtained in the poll).

Results. One of the main tasks
of modern education is to provide spe-
cial conditions in the educational envi-
ronment, which are created based on
the optimal impact on the personality of
certain factors that are necessary and
sufficient to achieve the desired result.
The analysis of the state and the level
of theoretical and methodological devel-
opment of issues of forming the re-
search competence of future specialists
In agro-engineering, the results of their
practical implementation in institutions
of higher education and the real state of
training of agricultural engineers in our
state allowed us to identify common
problems of research competence: ed-
ucation management problems, learn-
ing content problems, problems in
teaching methods and professional
pedagogical activity of teachers, prob-
lems in motivating students and their
learning activities. Based on the study,
several unresolved issues were identi-
fied, which are in several contradictions
between:

— the need for a society in engi-
neering personnel for agro-industrial
production, who ready to perform pro-
fessional research activity in work with
agricultural machines, and insufficient
development of theoretical and method-
ological aspects of their training;

— the need to create a methodo-
logical system of the development of re-
search competence of specialists in ag-
ricultural engineeringin an institution of
higher education and the lack of con-
ventional methodological approaches to
the formation of their research compe-
tence in the process of agricultural ma-
chines studying;

— necessity and the present level
of research competence of graduates of
the specialty "Agro-engineering";

— the awareness of future spe-
cialists in agricultural engineering of the
necessity and significance of research
competence and their insufficient for-
mation;
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— the existing reproductive char-
acter of training agricultural engineers
and the innovative nature of engineer-
ing activity in working with agricultural
machines;

— the potential possibilities of the
pedagogical process in institutions of
higher education towards the develop-
ment of research competence of spe-
cialists in agricultural engineering in the
process of studying agricultural ma-
chines and traditional teaching meth-
ods.

An important prerequisite for ef-
fective modern education is the correct
identification of all problems that im-
pede the effective training of specialists.
This issue in the future become the ba-
sis for the development and implemen-
tation of the fundamental ways to an ef-
fective organization the educational
process, will create the optimal influ-
ence on the nature of certain factors
that are necessary and sufficient to
achieve the planned result. Therefore,
to substantiate the required ways of ef-
fective organization of the students re-
search activity training during in the
study of agricultural machinery, 38 fac-
tors were identified that impede their ac-
ademic work and hinder the effective
training of students for research work.

These factors were determined
based on the poll method. Further, us-
ing cluster analysis, we reduced all the
determining factors in the poll to four ho-
mogeneous groups according to their
typical leading signs: factors of learning
content; motivational factors; factors of
educational abilities of the person; ele-
ments of the educational process or-
ganization. The results obtained in the
poll were tested by methods of mathe-
matical statistics, which allowed us to

confirm the final results of generalized
aggregate estimates.

As aresult of the interview, it was
discovered that each student experi-
ences difficulties in carrying out re-
search tasks during training and individ-
ual work. The obtained results of the in-
terview showed (Fig. 1) that: 9% of stu-
dents are dominated by factors of per-
sonal educational abilities (ability to or-
ganize their own education; lack of for-
mation of abilities to explore, inde-
pendently search, summarize and pre-
sent information, etc.); the factors of the
content of learning (the difficulty and
complexity of the contents of the educa-
tional material and educational tasks)
are dominated by 13%; 24% of students
are dominated by motivational factors
(the lack of relevance of educational
and research tasks in the further profes-
sional activity; the lack of relevance of
the discipline in the preparation of a
specialist in this specialty; the relevance
of this specialty on which a student is
forced to study; the lack of interest and
desires to perform educational and re-
search tasks; the desire for a student to
study constantly and intensely).

54% of the interviewed students
got the following dominant factors of the
organization of the educational process
(fig. 2): 5% of the students hindered the
effective performance of research tasks
by the lack of information and literary
sources; 9% have an absence or insuf-
ficiency of time; 10% of the students
have the didactically ineffective organi-
zation of educational process by
teacher; 12% have the discrepancy be-
tween the contents of the research work
and the purpose of the educational
topic; 18% have didactically ineffective
organization of educational work in the
system of training classes
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Fig. 1. Diagram of the distribution of the factors that impede the students' educational
work while carrying out research tasks (according to the results of the interview of
students of the specialty "Agroengineering")
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Fig. 2. Diagram of distribution of factors from the group of organization of educational
process that prevents the students' training work during research tasks (according to
the results of the interview of students of the «Agroengineering» specialty )

Consequently, based on the results
obtained in the interview, it was found that
a number of problems based on the didac-
tically imperfect organization of the class-
room and independent work, the selection
and structuring of the content of teaching
material and research tasks, the lack of
ability to manage time, and so on became
a hedge for effective training management.
This directed our further work toward iden-
tifying ways of effectively organizing train-
ing for students in research activities while

studying them agricultural machines in ac-
cordance with previously scientifically
grounded conceptual foundations: method-
ological approaches, developed content of
purposeful development of research com-
petence, scientific concept of problem-solv-
ing, methodical system of development the
research competence of future specialists
in agroengineering in the process of study-
ing of agricultural machines.

Problem 1 is an ineffective organiza-
tion of training and research work in the sys-
tem of training activities, in our opinion, can
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be solved with the help of providing the in-
troduction of step-by-step and practice-ori-
ented processes in the study of agricultural
machines. The step-by-step process in-
volves the purposeful organization of train-
ing activities of students with their gradual
development on the basis of a permanent
transition from theoretical to practical train-
ing and their involvement in training and re-
search work. The practice-oriented process
is ensured by the purposeful and perma-
nent inclusion of students in solving of train-
ing and research tasks in training and pro-
duction conditions within the framework of
studying, developing and introducing into
agrarian production of agricultural machin-
ery and technologies during the execution
of engineering, analytical and forecasting,
design, technological, research, manage-
ment, maintenance and repair works.

Implementation of step-by-step and
practical-oriented processes in the study of
agricultural machines can occur in the fol-
lowing ways:

1) Organization of step-by-step
training activities of students at the expense
of the consistent application of methods
and means of training, methods and means
of diagnosing of training results, content of
training material in the following basic forms
of work: individual work, lectures, practical
classes, laboratory works, course design-
ing, industrial practice, reporting confer-
ences, Bachelor qualification work.

2) Organization of practice-oriented
training through theoretical and practical
training in the areas of training and re-
searching of real production processes and
problems in the following main forms of
work: informational and problem lectures,
binary lectures, problem lectures using pro-
ject technologies, field training sessions,
simulation and game designing, course and
diploma designing, scientific and practical
conferences, scientific and practical semi-
nars, problem seminars, webinars, round
tables, thematic excursions to production
and research institutions, hobby groups
students' activity.

Problem 2 is inconsistency of the
content of research work with the purpose
and objectives of the topic, from our point of

view, can be solved via providing the intro-
duction of purposeful construction of the
content of training for agricultural machines
on the basis of the permanent integration of
scientific knowledge and production pro-
cesses with optimal coordination with the
content of vocational training, which is oc-
curred in: the formation and implementation
of interdisciplinary connections; consecutive
and optimal combination of theoretical and
practical training, training and research work
of students; the choice and application of
content, methods, tools and forms of train-
ing.

Solving this problem can occur in
the following ways:

1) Pedagogical integration, con-
sisting of a specially organized organic
combination of content with the forms,
methods and means of teaching in the me-
thodical system of training for agricultural
machines and beyond, which leads to the
gradual development of the personality of a
future specialist.

2) Purposeful choice of the con-
tent of training, consisting of specially

organized preparation and structur-
ing of the initial material, based on the fol-
lowing specific principles: compliance with
the stages of training; individualization of
training (individual psychic peculiarities, mo-
tives, interests, profile orientation); differenti-
ation of training material; taking into account
the development of science and technol-
ogy; taking into account the development of
the economy, agricultural production, social
relations and the requirements of today's
employer; compliance with methods, forms
and means of training and opportunities for
their effective application; taking into ac-
count the difficulty and complexity of the ed-
ucational material; information accessibility
of training content.

Problem 3 is an ineffective organiza-
tion of the educational process by the
teacher, in our opinion, can be solved by:

1) Ensuring a holistic pedagogical
process in the study of agricultural ma-
chines in particular, and the training of spe-
cialists in general, due to the support of the
following principles: the unity of training and
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upbringing; the unity of the methodical sys-
tem of training and the system of vocational
training; the unity of all components of the
methodological system (purpose, content,
methods, forms and means of training and
diagnostics); combination of classroom and
individual work of students; the unity of the-
oretical and practical training; an optimal
combination of educational work with stu-
dents' training and research activity; effec-
tive interaction between the teacher and the
student; Individualization of training in con-
junction with collective educational activity
of students; systematic and consistent train-
ing.

2) Ensure simulation of profes-
sional research activity in the process of the

I PROBLEMS L

WHICH PREVENT THE TRAINING WORK
| OF STUDENTS IN RESEARCH WORK
|

Ineffective organization of training and
research work in the system of training classes

the discrepancy between the contents of the
research work and the purpose of the topic

Ineffective organization of the teaching process
by the teacher

study of agricultural machines, which con-
sists in the systematic application in the ed-
ucational process of the complex of educa-
tional and research tasks in an organic way,
combined with their content, methods,
means of study and research methodology
during the organization of training sessions,
individual work, course and diploma design-
ing, production practices, as well as forms of
research work of students

Consequently, based on the results ob-
tained in the study, we have constructed a
generalized structural model for solving
problems that prevent students' training
work in research work in the process of
studying agricultural machines (fig. 3).

_____________ -
WAYS I

of effective organization of teaching I
students research activity I

Organization of step-by-step training activity
of students

=

Organizations of practice-oriented training

Pedagogical integration

=

Purposeful choice of training content

Providing simulation of professional research in
the process of studying agricultural machines

gL 4L

Ensuring of holistic pedagogical process in the
study of agricultural machines

Fig. 3. The generalized structural model for solving problems that prevent the
training work of students in research work in the process of studying agricultural
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Conclusions and perspectives
(Discussion). On the basis of our re-
search, we identified the main problems of
organizing training for students in the spe-
cialty "Agroinengineering" in the study of
agricultural machines. The obtained results
allowed to substantiate the ways of effec-
tive organization of training of students of
research activity, which will become the ba-
sis for solving these problems. To the ways
of effective organization of teaching stu-
dents research activities in the process of
studying agricultural machines, we as-
signed: the organization of step-by-step ed-
ucational activities of students, the organi-
zation of practical training, pedagogical in-
tegration, targeted selection of training con-
tent, ensuring the simulation of professional
research activities in the study of agricul-
tural machines, the provision of a holistic
pedagogical process.

The priority direction of further work
is the study of the problem of improving ed-
ucational processes in the direction of de-
veloping training methods aimed at forming
the research competence of a specialist in
agroengineering in the process of studying
agricultural machines.
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HABYAHHSA OOCNIAHULLKIA OIANbHOCTI MAMBYTHIX ®AXIBLIB

3 ArPOIHXEHEPII N YAC BUBYEHHSA CIIIbCbKOIMOCMNOAAPCbKUX MALLUH:
MPOBJIEMU TA LLNAXU IX BUPILLEHHA
Byuuk I. M.

AHomauiss. Y cmammi noGaHo y3az2arnbHeHi pe3yrbmamu 00cioxeHb 3 numaHb ¢ho-
pMmy8aHHs1 00CniOHUUBbKOI KoMemeHmMHocmi MatibymHix ¢haxisuie 3 azpoiHXeHepii, Ha OCHO8I
AKUx 6yr10 3anporoHoB8aHo WIsAXU eghekmusHoi opeaHisauii Hag4aHHs. [ocrnidxeHHs1 neped-
b6ayvario nposedeHHs onumygaHHs cmy0eHmie 3 Memor 8U3HAYEHHS HU3KU gbakmopis, Wo
ympyOHotoms ix Hag4asbHy pobomy rid Yac 8UKOHaHHS Hag4asibHUX O0CTIOHUUbKUX 3a80aHb.
Pe3ynbmamu onumyeaHHs1 OXxapakmepu308aHO ma yHao4yHeHo y Oiagpami po3rnodiny ympyo-
Hro4YuUx hakmopie ma Oiazpami chakmopie 3 opaaHisauii Hag4asibHO20 Mpouecy, sika, Ha
OyMKy pecrioHOeHmis, Halbinbw ympyOHIEe Hag4yarbHy pobomy cmydeHmig rid 4yac 8UKO-
HaHHS1 HUMU G0CniOHUUbKUX 3a80aHb. Ha ocHo8i ompumaHux ma y3azaribHeHUX pe3yribmamie
onumyeaHHs1 byrl0 8U3HAYEHO Ma cxapakmepu3o8aHO OCHOBHI npobremu opeaHidauii Has-
YyaHHsa 0ocniOHUUBKIU digribHocmi cmydeHmig crieyianbHOCMI «A2pOiHXeHepis», 30kpema U
Mpu 8UBYEHHI HUMU CirlbCbKO20CcrnodapCbKux MawuH. Lle Hadano 3moay 3anpornoHysamu ma
cxapakmepusyeamu Wisxu egekmueHoi opaaHizauii Hag4aHHsa cmydeHmie AociOHUUBKIU
OisiribHOCMI, WO rosisicaroms y: yrpoeadxeHHi rnoemarHo-0isifibHICHO20 ma rpaxkmuKo-opieH-
moeaHO0&20 MpPOoUECI8 rpu BUBHYEHHI CillbCbKO20Cn100apChKUX MalluH; rnedazoeaiyHil iHmeapauji;
uinecrnpsmosaHomMmy 006opi 3micmy Hag4aHHs; 3abe3rneqyeHHi YinicHo2o nedazoaidyHo20 Mnpo-
uecy; 3abesnedeHHi iMimauii npogbecitiHoi docniOHUUbKOI disribHOCMI i@ 4Yac BUBYEHHS
CinibCcbK020Cn0dapchbkux MawuH. Ha ocHosi ompumaHux y OocriOxXeHHi pe3yrnbmamie 6yro
nobydoeaHo y3azarnbHeHy cmpyKmypHy MoOeslb 8UPIWeHHS npobrem, wo ympyOHIOMb Has-
yanbHy pobomy cmydeHmig y O0CHIOHUUBLKIU pobomi y npoueci 8UBYEHHS CirlbCbKO20C0-
0apCbKUX MallUH.

Knroyoei cnoea: docnidHuubKa OisinibHicmb, Hag4YaHHS, MemoduYHa cucmema, ghaxi-
8eyb 3 azpoiHXeHepil, CiflbCbKo20crnodapchKi MawuHU.
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