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Abstract

The study is to substantiate and implement modern electronic automated monitoring systems to improve the testing

of speed-strength abilities in the process of physical education.

Materials and methods. To solve the research tasks used the methods of comparing and contrasting are used and
analysis, synthesis, abstraction, formalization and technical modeling.

Results. The developed capacitive sensor device for speed control is presented. The device is built on a combination of
modern nanotechnology and microprocessor systems. As part of the device, the array of active electrodes with digital
output registers an input signal from a marker placed on the monitoring object and whose position changes during the
exercise. Then the digital signal through the interface and the communication line, goes to the signal converter, where
it is processed and wireless transmission devices signal goes to the personal computer, where the result of the exercise

is displayed.

Conclusions. Use in pedagogical control of the physical education process of the developed device provides a reliable
objective test data with little loss of time to ensure the quality of control.

Keywords: testing, control, physical education, student, vertical stability of the posture, device, innovation,

measurements.

Introduction

Problem statement. The effectiveness of physical educa-
tion of students depends largely on the promptness and time-
ly systematic process of obtaining information about their
physical condition - pedagogical control (Koryahin, Mukan,
Blavt, & Virt, 2019). Addressing the problem of pedagogical
control is explained by its theoretical and practical impor-
tance for optimal management of the efficiency of physical
education, as a factor of health of student youth.

A special place in the study of physical condition, as
a correlator of the effectiveness of physical training, is the
problem of factors that determine its level and features (Zat-
siorsky, 2006). Its level is the result of a complex interaction
of many factors, the contribution of which is determined by
the concerted activity of the set of functional systems in the
process of physical training.

The state of sensory systems and adaptation to train-
ing loads on indicators of coordination abilities is of great
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importance (Deliagina, Orlovsky, Zelenin, & Beloozerova,
2006). An important source of information on the state of co-
ordination abilities and the necessary condition that provides
an assessment of the physical condition of the organism, its
level of physical performance and reserve capabilities, is the
study of one of the manifestations of equilibrium - the ability
to maintain the vertical stability of the posture in the practice
of physical education of students (Huxham, Goldie, & Patla,
2001; Matin, Yalfani, Gandomi, Abbasi, & Parmoon, 2014).

Considering that the efficiency, pedagogical manage-
ment of the process of physical preparation of students de-
pends on the quality, timeliness and content of the received
control information (Koryahin, Blavt, & Ponomaryov, 2019),
the expediency and necessity of research of methods of re-
alization of control procedures of equilibrium control during
their physical education is substantiated.

In the national-state implementation of a topical study
of the challenge under consideration, the achievement of the
required for physical development, as a factor of health, in-
creased student youth. In pedagogical practice, the physical
increase in the level of urgent reliability of control of their
functional state is an urgent problem today.
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Analysis of recent research and publications. The relevance
of the answer to solving the problems with the most modern
low-level factors, among which the confidence of domestic
and foreign researchers to the knowledge and interpretation
of data related to the development of equilibrium as a result
of physical growth, was achieved (Di Stefano, Clark, & Pad-
ua, 2009; Karakaya, Rutbil, Akpinar, Yildirim, & Karakaya,
2015). The study of the source had on all the investigated
methods that correspond to the coordination (Schmidt &
Lee, 2011; Huxham, Goldie, & Patla, 2001), analyzing the
practical development of equilibrium that exist when using a
physical and functional station of the student (Plisky, Rauh,
Kaminski, & Underwood, 2006; Matin, Yalfani, Gandomi,
Abbasi, & Parmoon, 2014), methodological correction of the
third data downloaded by the shown coordinators vertical
level (Cloak, Nevill, & Wyon, 2016; Magill, 2007; Sell, 2012).

The analysis of the functional state of work within the
physical direction represents various aspects of these prob-
lems. Each specific state can be described for different mani-
festations, which are used to change different functions of the
physical system (Volery, Singh, de Bruin, List, Jaeggi, & Baur,
2017; McKeon & Hertel, 2008). Observed, interpreting the
basic physical laws of physical activity, regulate the organs of
the body, preventing the weathered, it is possible to achieve
the possibility of restoring the vertical work established on
the central nervous system (Cug, Ozdemir, & Ak, 2014; Gi-
boin, Gruber, & Kramer, 2015).

The ability to maintain vertical posture stability as a
manifestation of equilibrium is an important physiological
factor that determines the effectiveness of students’ physi-
cal fitness in their physical education (Koryahin, Blavt, &
Ponomaryov, 2019). In almost every type of physical activity,
equilibrium manifests itself in various positions of the body,
in static and dynamic conditions, in the presence of a support
and in a supportive position (Deliagina, Orlovsky, Zelenin,
& Beloozerova, 2006; Hrysomallis, 2011). This is due to the
growing interest in the development of information systems
to control and analyze the various manifestations of equilib-
rium (Boloban & Mistulova, 2000; Plisky, Gorman, Butler,
Kiesel, Underwood, & Elkins, 2009). However, the existing
list of available techniques is slowly being introduced into the
practice of physical education of students.

The analysis of the specialized scientific and methodo-
logical literature confirms the importance of pedagogical
control over the state of physical fitness of students as the
basis of physical education management (Koryahin & Blavt,
2018; Thomas, Nelson, & Silverman, 2015), but confirms the
imperfection of motor tests, which are the basis of the soft-
ware and methodological support of the physical education
process (Schmidt & Lee, 2011). Practices that are not uni-
fied (such as electrocardiography) (Reiman & Manske, 2009)
have several disadvantages and limitations, the main one be-
ing the subjectivity of the test process. In addition, there are
doubts about the reliability of the analysis and evaluation of
the results obtained by testing, and therefore the effectiveness
of a holistic process of physical education of students. The
scholars’ claim (Koryahin, Mukan, Blavt, & Virt, 2019; Silver-
man, 2011) that the system of controlling the development of
students’ coordination skills in higher education institutions
put into practice does not contribute to the correction and
realization of the educational and recreational tasks of their
physical education.
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Ukrainian scientists justify the need to raise the level of
scientific research in physical education, integrating them into
the world practice of informatization, is extremely important,
because it is an indicator of the development of the industry
(Kachan, 2017; Shuba & Shuba, 2017). In view of the above, in-
novations in the field of physical education, aimed at introduc-
ing in his progress of scientific achievements and dissemination
of the best experience of informatization, as a factor of ensuring
its effectiveness (Zatsiorsky, 2006), are of exceptional relevance.

In view of the above, introducing innovations into this
process is considered to be a promising area of improvement
of control means. As noted, innovative tendencies at the pre-
sent stage of scientific and technological progress cause pow-
erful evolutionary changes in all branches of higher educa-
tion knowledge in the context of its modernization (Morze &
Kocharian, 2014). Given that the most relevant topic for discus-
sion in science today is the topic of innovation (Donath, Roth,
Zahner, & Faude, 2017; Koryahin, Blavt, & Ponomaryov, 2019),
let us note the discreet consideration of issues in the control of
physical education of students in the literature, which requires
studies of adaptation and implementation of new information
services, which are recognized as relevant and developmental.

The purpose of the article is to substantiate and imple-
ment an information-measuring tool to control the level of
development of the ability to maintain the vertical stability
of postures of students in the process of physical education.

Materials and methods

Theoretical and methodological basis of the study are:
conceptual provisions of the theory and methods of physical
education and physical culture (Di Tore, Schiavo, D’isanto,
2016; Zatsiorsky, 2006); the theory of testing motor abilities
(Reiman & Manske, 2009; Wood & Zhu, 2006); theories of
pedagogical control in physical education (Silverman, 2011);
theory of evaluation of test tests (Zatsiorsky, 2006; Zhu, 1998),
the theory of functional systems (Lauber & Keller, 2014).

In order to achieve the goal of the research, the ideas of
introduction of innovations in physical education (Kachan,
2017; Shuba & Shuba, 2017), conceptual provisions on mod-
ernization of approaches to the organization, formation and
realization of the content of control (Zatsiorsky, 2006) in this
process were used in order to ensure the effective functioning
of the function of managing the process of physical training.

The innovative approach was ensured by the introduc-
tion of the latest technologies and information services into
the control process. The modernization envisaged the crea-
tion of a new control information system based on micro-
processor devices and systems that increase the capabilities
of this process (Mykytyuk, Fechan, Shymchyshyn, Rudyi,
Nazarenko, & Petryshak, 2012).

The use of ideas of a comprehensive approach is due to
the need to create new control technologies from the stand-
point of this approach for the qualitative modernization of
the testing process (updating of content, forms, methods,
tools) (Zatsiorsky, 2006).

The synergistic approach gave grounds to consider the
control in physical education as a structure with its own logic
of organization with the integral logical unity of the compo-
nents of the methodological apparatus for development and
integration into the process of control of innovative tech-
nologies for advancing.
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The complex of theoretical and practical methods was
used to solve the set tasks during the research:

o at the theoretical level general scientific: analytical and
problem-oriented analysis to obtain theoretical and
empirical material; synthesis and synthesis of information
presented in the scientific literature to establish methods,
levels of implementation, research approaches to the
formation of research provisions;

o at the empirical level - technical modeling to create
an innovative hardware and software control with
algorithmic and software to be studied; pedagogical
testing of the level of development of the ability to
maintain the vertical stability of the posture.

To perform pedagogical testing, we used the test of the
ability to maintain the vertical stability of the posture. The
test is that one-leg balancing is performed on a special stand.
The student stands on any stand and tries to balance on it.
The other leg is bent at the knee and pulled up to the buttocks
with a brush of the same name. If you lose your balance, you
must start the test first. The test is repeated as many times
as necessary to allow the total balancing duration to be one
minute (Thomas, Nelson, & Silverman, 2015).

Results

To realize the idea of research, it should be noted that the
ability to maintain a steady vertical position of the body is a
complex dynamic phenomenon (Deliagina, Orlovsky, Zelenin,
& Beloozerova, 2006). The development of such a phenomenon
is ensured by the functional state of the organism, the physi-
cal development and the development of coordination abilities.
Performing elementary simple movements requires a sufficient-
ly high level of equilibrium development, which ensures that
vertical stability is maintained. It seems legitimate, therefore,
that the manifestations of equilibrium are the subject of numer-
ous interdisciplinary studies (Bressel, Yonker, Kras, & Heath,
2007; Cloak, Nevill, & Wyon, 2016; Bressel, Yonker, Kras, &
Heath, 2007). Therefore, the need for information on the ability
to maintain the vertical stability of students’ postures is justified
by the diagnostic informativeness of the assessment of the re-
sults of physical education (Di Tore, Schiavo, & D’isanto, 2016).

However, a test exercise that takes into account the num-
ber of attempts that students spend on steady balancing on
a support for 1 minute is a fairly subjective assessment tech-
nique. In particular, the moment of loss of posture stability
is set visually during control. There is a likelihood of error
in determining the results of the exercise when calculating
the number of attempts that students spend on maintaining
a stable position and balancing on the support. This makes
it difficult to obtain reliable informative results of control,
respectively, they can not testify to the effectiveness of the
educational process of physical education of students.

In the future, the experimental study was aimed at elimi-
nating a number of problematic factors in the implementa-
tion of the test process. The results of the scientific search are
embodied in the innovation and information support of the
implementation of the test control of the ability to maintain
the vertical stability of the postures in order to obtain objec-
tive reliable information.

An electronic device for automated control of test exer-
cise execution was developed for the purpose of the research
purpose. The device is mounted on the bottom surface of the
stand on which the student balances. The device uses four
strain gauges.
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As elements of technical systems, the sensors in our de-
vice perform the functions of measuring, signaling, adjust-
ing, controlling the device. They are a sensitive component
of the measuring system of the device, which are used for
indirect measurement of force, pressure, weight, mechanical
stress (Mykytyuk, Fechan, Shymchyshyn, Rudyi, Nazarenko,
& Petryshak, 2012).

Tensosensors are a structurally separated part of a devel-
oped device that receives information, and therefore has the
self-sufficiency to accomplish this task, and certain metrologi-
cal characteristics. The use of strain gauges in our development
is substantiated by their properties of rapidly changing shapes,
high electrical resistivity and high strain sensitivity. The high
level of strain sensing provides the ability of the sensor to
respond to strain measurements under the action of pressure.
A distinctive feature of such sensors used in the developed
device is their low consumption (operation in the mode of
microcurrents), which made it possible to use autonomous
power in the device (Hotra, Mykytyuk, & Sushynskyy, 2010).

To ensure the operation of the strain gauge, discrete algo-
rithms for the analysis of input information signals are used,
which significantly improves the energy consumption of the
sensor (Hotra, Mykytyuk, Diskovskyi, Barylo, & Vezyr, 2018).
In the device, the high-precision gauges register the force of
pressure on the stand of the student’s foot, which, before the
test begins, stands on the stand with one leg and balances its
body. In this position, the signal from the sensors stabilizes
for two to three seconds and a test readiness message is dis-
played. Information about the magnitude of the pressure is
supplied to the wireless module WI-FI, which is also located
at the bottom in the middle of the stand. Once it is confirmed
(from the PC keyboard), a timer is triggered to record the
time of vertical posture retention. Loss of posture stability
causes a change in the value of the initial values of the sen-
sors. The module that is part of the device transmits data to
a personal computer or other compatible device (such as a
smartphone). The software runs the test and determines the
duration of the test. The end of the test occurs when the values
of the initial values of the sensors are changed - in automatic
mode or with the help of software through the user interface
- in manual mode. In automatic mode, the sensors will record
a sharp decrease in load as part of the student’s body weight
will be transferred to the second leg. In addition, the program
monitors short-term deviations of sensor values, avoiding
the possibility of rebalancing. In automatic mode, or with the
help of software through the user interface after a time (one
minute), the fixation of the results of the test stops (Fig. 1).

TC1 TC2

WI-FI module

A A

TC3 TC4

Stand

Fig. 1 Flowchart of the electronic part of the device (TC1 - TC4
- Sensors 1-4)
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The operation of the automated control unit, the accu-
mulation and reading of the test results is carried out remote-
ly via the Bluetooth interface between the personal computer
and the measuring device. To do this, use developed software.
Using the software developed for processing the test results,
the test is run and the duration of the test is determined.

The software implementation of the model significantly
improves performance by reducing the ergonomics of the in-
terface and reducing the number of operations. The interface
includes a power controller as well as internal built-in memory
to store the code. The program provides: the choice of param-
eters of the protocol of Connect interface, control of start and
end of measurement — Start / Stop, calibration of process of
measurement — Calibration, digital — Indicator and graphic -
Plot visualization of results, saving Data save and erasing Date
clear data, information about research algorithm - About.

Using the software implement digital and graphical visu-
alization of results, storage and disposal of data, information
about the algorithm of testing. The function of this provision
is to form an integrated database of test controls, which fa-
cilitates their replication, processing and interactive analysis
using statistical and mathematical methods and algorithms.
In this way, the accumulation, updating, correction and mul-
tidimensional use of a large amount of control information
is carried out.

At the end of the exercise, the results of the test are dis-
played on the screen using the software user interface and
the value of which assess the ability to maintain the vertical
stability of the posture. The application interface is comfort-
able and ergonomic. Measurement results are processed and
visualized as graphs or figures on a display screen, printed on
a form, saved to files for storage.

Developed electronic device for automated control of
the level of development of the ability to maintain the verti-
cal stability of student poses is able to detect the informa-
tion component of signals at the level of natural interference.
If necessary, subject to the use of special digital signal pro-
cessing (correlation analysis, etc.), the methods of technical
development can detect the information component of the
signals and slightly below the level of natural interference.
This is ensured by the high automatic sensitivity detection
threshold and the quasi-optimal method of receiving signals
implemented by the automated control devices, as well as by
the selection of an automatic detection threshold adapted
to each subband (Mykytyuk, Fechan, Shymchyshyn, Rudyi,
Nazarenko, & Petryshak, 2012).

The personal computer also records, visualizes and ana-
lyzes the results of the evaluation in accordance with the algo-
rithm of functioning of the internal software. In addition to
promptly displaying the results of controls, the device makes
it possible to store their values in internal memory to analyze
the dynamics of the ability to maintain the vertical position
of the body. Their further archiving is carried out in the in-
frastructure of the centers of data storage and processing in
a personal text format for each student and is accessible to
them.

The analysis of the obtained results of the control of the
level of development of the ability to maintain the vertical
stability of the postures is synthesized with a visual form of
presentation, which provides a convenient view of the struc-
ture of the obtained results, their dynamics and accounting
of the summary information during the period of physical
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education of students. This greatly increases the informative
content of the control.

Discussion

Our research expands information on pedagogical
control of students” physical education (Di Tore, Schiavo,
D’isanto, 2016; Morze & Kocharian, 2014). We support scien-
tific approaches to the need for prompt reliable information
about the dynamics of changes in physical and functional
fitness of the student, the absence of which reduces the effec-
tiveness of the physical preparation process (Silverman, 2011;
Shyrobokov, Malinina, & Malinin, 2012). The procedure of
pedagogical control is a classification of the present state of
motor and functional readiness, on which the decision-mak-
ing process in the management of physical education (lean)
depends (Ivashchenko, Khudolii, Iermakov, & Harkusha,
2017; Ivashchenko, 2020).

Despite the great interest of scientists, a number of prob-
lematic issues of test control in physical education of students
have not yet been resolved. We have not found many scientific
papers in this field in the specialized literature. The results of
our study add to the fact that managing the process of physi-
cal education of students is more effective if the teacher has
reliable information about the results of a particular stage of
classes (Anikieiev, 2015; Matin, Yalfani, Gandomi, Abbasi, &
Parmoon, 2014). The obtained results of the conducted scien-
tific intelligence supplement the data on pedagogical control
as a significant mechanism of influence and management of
the process of physical education of students (Kachan, 2017;
Shyrobokov, Malinina, & Malinin, 2012).

We align our study with the findings of a number of sci-
entists on the significant impact on the quality of physical
education of the development of coordination abilities (Ko-
ryahin, Mukan, Blavt, & Virt, 2019; Reiman & Manske, 2009;
Zatsiorsky, 2006). Equally important are the indicators of
equilibrium as a correlator of physical condition (Rutkowska-
Kucharska & Wuchowicz, 2018; Schmidt & Lee, 2011). Indi-
cators of the level of development of the ability to maintain
the vertical stability of students’ postures are the basis of the
conclusions about the need to make adjustments to the pro-
gram of classes in order to scientifically justify the training
process and increase its effectiveness (Anderson & Behm,
2005; Plisky, Rauh, Kaminski, & Underwood, 2006).

In the numerous list of scientific works the introduc-
tion of innovations in the control process is considered (Di
Tore, Schiavo, & D’isanto, 2016; Ringhof & Stein, 2018) as
an opportunity to increase the efficiency of physical educa-
tion classes. The obtained results expand and supplement the
data on the need to use the latest technologies in the control
of physical education of students as an innovative vector of
the development of the physical education system in higher
education institutions (Anikieiev, 2015; Koryahin & Blavt,
2018). We support scientific approaches that informatiza-
tion of modern education necessitates the development of a
new model of physical education based on interdisciplinary
integration processes of the use of the latest technologies
(Kachan, 2017; Zatsiorsky, 2006). The research conducted in-
tegrates the idea that an important direction in the develop-
ment of physical education of students is informatization, as
a factor in ensuring the effectiveness of this process in general
(Morze & Kocharian, 2014).
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We support scientific thinking about the need to innovate,
fundamentally new approaches to the development of control
theory in physical education (Feldman, 2016; Li, Ye, Shen,
Xie, & Li, 2018), and offer a qualitatively new approach to the
study of control implementation in this area of knowledge. In
the methodological support of the control process of using
automated systems, it is possible to reasonably build informa-
tion models of the process of physical preparation of students
(Kachan, 2017; Shyrobokov, Malinina, & Malinin, 2012).

Developed in the course of experimental research, an
electronic device for automated control of the level of de-
velopment of the ability to maintain the vertical stability of
postures of students in the process of physical education can
be useful in the study of the coordination abilities of athletes,
to give a quantitative and qualitative assessment of this abil-
ity, to supplement knowledge of sports technique exercises.
In addition, its practical application will allow specialists to
monitor the quality of exercise training associated with the
complex motor skill of maintaining body balance and to draw
conclusions about the orientation of children to engage in
complex coordination sports.

Conclusions

Intensive social development, increasing the impact
of scientific and technical process in science necessitates a
significant improvement in the quality of scientific research
and the implementation of dramatic changes in the organiza-
tion of control and analysis of the results of physical educa-
tion. The dominant tendency of development of the modern
system of physical education of students is conformity to
modern development, which is embodied in its transition to
information support. The integration of innovative informa-
tion and measurement resources into the physical education
of students forms an information space of control at a new
level, providing intensification of the test process.

According to the results of a scientific search, an infor-
mation-measuring device for controlling the level of develop-
ment of the ability to maintain vertical posture stability in the
process of physical education is presented. The developed elec-
tronic automation control device integrates the latest develop-
ments in electronic and microprocessor technology, intelligent
measurement programming, computer technology, modeling,
hardware and software design. The practical application of the
presented device ensures the unification and intensification of
the process of obtaining and processing the test results in real
time. Thus, the elimination of a number of problematic factors
of the control process based on the integration of multiple
functions technology into a single system is ensured. An at-
tempt has been made to increase the effectiveness of control in
the physical education of students by promptly analyzing and
interpreting large amounts of quantitative testing information.

Using information-measuring tool to control the level of
development of the ability to maintain the vertical stability of
postures of students in the process of physical education can
provide a qualitatively new step in the methods and didactics,
organization and practical implementation of control in the
physical education of students.
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IHOOPMALINHI CAICTEMU CYNPOBOAY NEAATOTNIYHOIo
KOHTPOJIIO Y ®I3NYHOMY BUXOBAHHI CTYAEHTIB

Biktop Kopsrin'A5°?, flpuna Typunu'4®P, Oxcana braBr'**“P, JI1o608B [JonpHiKoBa'ABCP

'HanionanpHuii yHiBepcuteT «/IbBiBCbKa MOJTiTEXHiKa»

ABTOpCHKNMII BKIAJ: A — Iu3aiiH gocnipkenHs; B — 36ip ganux; C - cratananis; D - migroroska pykormcy; E — 36ip komtis

Pedepar. Crarrs: 7 c., 1 puc., 45 mxeper.

Mera gocnmif>KeHHA — OOIPYHTYBaHHA Ta peajisalisg
indopmariitHo-BUMIpIOBaIBHOTO 3aC00y KOHTPOJIO PiBH:
PO3BUTKY 34aTHOCTI 30epeXeHHs BEPTUKANBHOI CTIKOCTI
II03M CTYEHTIB Y Ipoleci Gpi3nIHOro BUXOBAHHS.

Marepiann Ta Metogu. IIpencraBneHo MeTOnV, BUKO-
pucCTaHi y JOCIIJPKEHH], cepel AKUX TEOPEeTUYHUI aHali3
HayKOBOI JIiTepaTypu, aHaIi3 i CUHTES, IHIYKIlid Ta IefyKILid,
CIiBCTaB/IEHHS, TOPIBHSHHSA Ta pedIeKCisl, METOR CrCTeMa-
TM3auii Ta ysarajbHeHHA. 14 BUPilleHHA NOCTiHULbKAX
3aBJJaHb BMKOPYMCTAHO METOMIM TEXHIYHOTO MOJIE/TIOBAHHA.

PesynbTaTi 37iliCHeHOrO HayKOBOTO IOIIYKY BTiZIEHO
y iHHOBawiliHO-iH(opMaLiiiHOMY 3abe3nedeHHi peanisanii
TECTOBOTO KOHTPOJIIO 3[JATHOCTI 30epeXKeHHsI BepTUKAIbHOI
CTIMIKOCTI TIO3M 3a[/151 OflepPXKaHHS 00’ €KTUBHOI HOCTOBIPHOI
inpopmauii KoHTpONIO y pexxumi peanpHoro 4acy. Ilpen-
CTaBJIEHO PO3pO0OJIeHNIT eJIEKTPOHHNII IPUCTPilt aBTOMATH -
30BaHOTO KOHTPOJII0 BUKOHAHH:A T€CTOBOI BIIPaBU y AIKOMY
indopmalig TecTyBaHHS PeECTPYETHCA TEH30Pe3UCTOPAMU
Ta IIePeJAEThCs y IePCOHAIBHIUI KOMIT I0Tep 32 JIOIIOMOTOI0

CTPYKTYPHOI Mepexi nepenaBaHHa fgaHux. Ilepemada pe-
3y/IBTATiB TECTYBaHHs 3A1MICHIOETbCS 6E3MPOBITHIMU IPU-
cTposiMu TepefaBanHs indopmauii — Bluetooth. Pospobre-
He TIporpaMHe 3abe3IedeHHs y IPUCTPOI KOHTPOo popmye
inTerpoBaHy 6a3y HaHVX TeCTyBaHH: 3JAaTHOCTI 30epe>keH-
HS BEPTUKAJIBHOI CTIIIKOCTI 11031, Y AKill Ha/larojpKeHa ixH
perurikariis, 06po6Ka Ta iHTepaKTUBHMII aHATI3.

BucHoBku. EQeKTUBHICTD 3aCTOCYBaHHS IIpefCTaBIIe-
HOTO 3aco0y aBTOMAaTHM30BaHOTO KOHTPOJIO PiBHS PO3BUT-
Ky 3[JaTHOCTI 30epeXXeHHs BePTMKaIbHOI CTIKOCTI mo3n
CTY[eHTIiB B mpoleci ¢isM4HOro BUXOBaHHA 3a0e3IedeHo
YCYHEHHS HU3KY IPOO/IeMHMX YMHHUKIB Ha OCHOBI iHTerpy-
BaJIbHOI TeXHOJIOrii MHOXVMHHUX (QYHKILiN B €guHYy iHpOP-
MallifiHO-BUMipIOBa/JIbHY CUCTEMY 3afijid peasisalil Tepmi-
HOBOTO OIIEPATIBHOTO 00 €KTVBHOIO KOHTPOIO.

KrmrouoBi cmoBa: TecTyBaHHA, KOHTPONb, Qi3NyHe BU-
XOBaHH#, CTY[I€HT, BEPTUKAJIbHA CTiMKICTb IIO3M, IPUCTPIli,
IHHOBALIil, BUMipIOBaHHA.
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