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THEORETICAL AND METHODOLOGICAL FEATURES OF SOIL WATER REGIME
OPTIMIZATION IN PEDAGOGICAL TECHNOLOGIES OF AGROENGINEERS
TRAINING FOR INNOVATIVE PROJECT ACTIVITY
Candidate of Technical Sciences, Associate Professor Viktor Pryshliak
Dr. in Agriculture, Prof., Corresponding Member of the National Academy of

Agrarian Sciences of Ukraine Vasyl Kurylo
Ukraine, Vinnytsia National Agricultural University

viktor.prishlyak@i.ua

Innovative scientific-technical and pedagogical bases of studying in higher education
institutions by future specialists in agroengineering of the theory and calculation
fundamental questions of sprinkler nozzles and devices of machines for irrigation of
agricultural crops are presented. Some constructive schemes of nozzles, namely, deflector,
crack, etc. are analyzed. Graphs for determining the range of the jet and determining the
rational shape of the nozzle are given. It is proved that all this can be effectively applied
both in the educational process during the study of agricultural machinery and equipment
by students and in research and production practice. Depending on the purpose, tasks,
methods of technological processes of irrigation disintegration of a water jet on drops is
analyzed. An algorithm for calculating the working bodies of sprinklers is presented, it can
be used by agricultural engineers during their design activities. It is established that it is
effective when students first study and analyze the state of agricultural production, for
example, during internships, identify shortcomings of technological processes,
opportunities for improvement, level of technical support, and then, using theoretical
knowledge, mastered methods of engineering calculations, design and construct working
bodies of sprinklers. Formulas for determining the radius of the irrigation sector, the
maximum angle of the rocker arm at which the nozzle is attached, the total travel time of
the rocker arm in both directions, the speed of the liquid in the jet and more are given. The
methodological features of functioning of various designs of nozzles of sprinklers are
theoretically described. The results of scientific research presented in the article can be
used as didactic material in lectures, during laboratory-practical classes, independent work

of students, as well as graduate students and scientists at the stage of design and
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construction of reclamation machines. The main theoretical provisions are recommended
to be included in the list of test tasks for assessing the readiness of agricultural engineering
for innovative project activities. It is noted that the study of the basics of designing the
working bodies of irrigation machines is one of the factors of a holistic conceptual system
of protection of soils and water resources. Emphasis is placed on the fact that soil and
water resources are important objects and prerequisites for the development of reclamation
machines and the formation of special design competencies of agricultural engineers.

In almost all countries of the world work is being carried out on the development
of land reclamation - part of methods aimed at optimizing agricultural production and
the general rise in soil productivity. Under hydraulic reclamation is understood a system
of measures that regulate the water regime of the territory. lrrigation, drainage,
flooding, delay of surface runoff and control of soil erosion belong to hydraulic
reclamation and are carried out with the help of hydraulic structures. The change of
water regime should be carried out both at excess, and at insufficient moistening of the
soil as for normal development of plants the soil should be moderately moistened.
[Mac488].

One of the reasons for the insufficient development of technical means of
reclamation in Ukraine, including irrigation machines, is the lack of highly qualified
agro-engineering personnel [Pr.Soil], able to design machines with optimal parameters
and use them efficiently. In this regard, it is advisable to conduct special technical and
pedagogical research aimed at developing modern machines for irrigation, improving
the methodological support of the educational process, improving its quality,
development of professional competencies [Stand] of agricultural engineers.

The developed pedagogical technology should provide continuity of educational
process in designing and designing of cars, studying of soil and water resources, their
protection and preservation [Pr.The main, Pr.Pro].

Curricula for future agricultural engineers provide the study of problematic issues
of land reclamation, soil protection and water resources. As it is noted in [Pr.Soil,
Pr.Pro,] throughout the period of study during lectures, laboratory-practical classes,
practitioners, students study these issues relevant to modern agricultural production

systematically and consistently.



During the design of reclamation and tillage machines, agrochemical, mechanical-
technological and other characteristics of soil and water resources are taken as initial
data. For example, the agrochemical properties of soils that students study, use in their
project activities include - the content of humus, nitrogen, phosphorus, potassium, soil
acidity; and to the physical and mechanical properties - the specific gravity of the soil,
the angles of internal and external friction, particle size, ultimate bearing capacity,
modulus of elasticity, humidity, etc. [Panch].

During the lectures future agricultural engineers receive general theoretical
knowledge, get acquainted with the algorithms for calculating machines. Laboratory-
practical classes expand and deepen their knowledge of the basics of the theory,
calculation and design of reclamation machines, irrigation systems, land protection and
protection of soil and water resources, etc. Students develop the ability to innovative
project activities especially deeply during the course and master's theses [Pr.Soil,
Des.Agr].

At the initial stage of training, future agricultural engineers study the general
concepts of erosion processes.

Many scientific conferences have addressed the issue of soil and water protection.
For example, at the Il International Scientific Conference "Protection of Soils and
Water Resources”, the report was presented — «The main components of studies and
research of conserving soils and water in technologies of agroengineers training”
[Pr.The main]. This report partially discloses the scientific and methodological bases
for soil and water exploration by future specialists in agroengineering in higher
education institutions. Innovative pedagogical technology of development of project
activity is based on the method of a consistent cross study of the material based on the
objective relationship of disciplines and provides a qualitatively higher level of
professional competencies formation of agroengineers on the basis of preservation and
even multiplication of natural resources. The report of [Pr.The main] states that the
current issues of soil science are devoted to many works by well-known scholars, for
example, P. Zaicka [Zai444], M. Manojlovi¢ [Mano], R. Meissner [Meil5] and others.

At the IV International Scientific Conference "Soil and Water Resources

Protection 2019" candidate of Technical Sciences, Associate Professor Viktor



Pryshliak, Dr. in Agriculture, Prof., Corresponding Member of the National Academy
of Agrarian Sciences of Ukraine Basil Kurylo a report was made on the topic: «Soil and
water resources as important objects and prerequisites for the design of agricultural
machines and the formation of professional competencies of an agricultural engineery.
The report notes that in pedagogical technologies for the formation of professional
competencies of future agricultural engineers in agricultural institutions of higher
education, much attention is paid to the problematic issues of soil and water resources.
Some concepts and categories used in the educational process during the study of
agricultural machinery and equipment by students are analyzed. Depending on the
purpose, tasks, receptions of technological processes types of reclamation actions are
pointed out, the example of calculation of working bodies of cars is resulted. In general,
an innovative pedagogical technology of cross training has been developed, aimed at
the formation of professional competencies of future agricultural engineers. It is noted
that their activity will be successful provided the efficient use of soil and water
resources as important objects and prerequisites for the development of machines.

An important research and production problem is the optimization of nutrient and
water regimes of the soil on the slopes. There are different scientific works devoted to
the peculiarities of soil preparation for sowing crops on sloping lands, optimization and
management of technological processes in these conditions.

Analysis of agricultural land reclamation measures, features of the educational
process in agricultural institutions of higher education showed that the theory and
calculation of sprinklers for irrigation machines in the technology of agricultural
engineers training for innovative project activities require further scientific
development.

Creating an optimal water regime for seed germination, growth and plant
development is a very important factor that affects crop yields, quality of products
grown. During their training, students study the optimal water regimes for different
crops, irrigation technologies and design features of sprinklers. Scientific and
pedagogical research has shown that future agricultural engineers have difficulties in
calculating the working bodies of sprinklers and it should be noted that the search for

optimal design parameters is important for agricultural machinery, and optimal



operating modes for agricultural machinery.

High quality of the educational process is achieved when students conduct
engineering and technological calculations, participate in laboratory and field research.
We will give an example of the theory and calculation of nozzles and devices of
sprinklers and installations which is used in scientific and technical activity and
pedagogical technologies of preparation of agroengineers for innovative design activity.

The temperature is regulated by moving the handle of the rheostat slider, the
extreme positions of which are marked with the inscriptions "Input" and "Output” on
the right wall of the stand.

After loading the cabinet, the thermometer is installed in the upper hole of the
ventilation cap so that its lower end does not touch the samples placed on the upper
board. During heating, the temperature is controlled. If it is necessary to reduce the
temperature, change the resistance of the rheostat by moving the slider from right to
left.

After studying the mechanical and technological properties of soil and other
agricultural materials, students conduct engineering, technological and energy
calculations of machinery and equipment for agricultural reclamation. As an example,
we will partially consider the laboratory-practical work "Development of complete and
incomplete schedules of water supply for crop rotation”, which is performed by students
of the speciality 208 "Agroengineering", while studying machinery and equipment in
agricultural reclamation [Mac488]. Purpose: To study the features and master the
method of calculating the internal economic network and the method of drawing up
incomplete and complete schedules of water supply in irrigation processes.

In these works related to the operation of the on-farm irrigation network, farm
workers - irrigators, must take an active part. They must not only irrigate crops, but also
repair and prepare irrigation networks and structures for irrigation, mow and spray
canal slopes with herbicides; make sure that the canals and structures are in good
condition; participate in the preparation of internal water use plans.

The knowledge that students aquire in lectures and laboratory-practical classes are
used during course and diploma design, research work [20]. Topical issues of soil and

water protection must be highlighted here.



The investigation presents the results of research of innovative scientific, technical
and pedagogical bases of study by future specialists in agroengineering of fundamental
questions of the theory and calculation of sprinklers and devices of machines for
irrigation of crops. In these innovative pedagogical technologies for the formation of
professional competencies of future agricultural engineers, much attention is paid to the
problematic issues of optimizing the water regime of seed germination, plant growth
and development, protection of soils and water resources. An algorithm for calculating
the working bodies of sprinklers is presented, it can be used by agricultural engineers
during their design activities. The obtained results of scientific research can be used as
didactic material in lectures, during laboratory-practical classes, independent work of
students, as well as graduate students and scientists at the stage of design and

construction of reclamation machines.
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