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Abstract

The purpose of the study was to determine the effectiveness of a device developed based on the latest electronics to
control the coordination of movements of the lower limbs of students with disabilities.

Materials and methods. 34 students with disabilities were involved in the study. At the time of the experiment, they
had functional disorders of the lower limbs as a result of injuries and received a doctor’s permission to participate in the
experiment. The research was conducted at the theoretical and empirical levels, using the following methods: analysis,
synthesis, systematization, generalization, technical modeling, pedagogical testing, and mathematical statistics.
Results. In the research process, a device was used, which was developed as part of the conducted research. The device
consists of two rubber mats in which capacitive proximity sensors are placed. The test task involves recording the number
of touches of rubber mats in 20 seconds. The information received from the sensors during the student’s performance
of the test task, namely the alternate touching of the rubber mat with the big toe, is sent to the microcontroller via an
infrared communication line. The development uses a high-performance microcontroller ATMega 328P, which can
support a wide range of sensors and generate information about the time and frequency of leg movements. The signals
of the student’s toes touching the rubber mats, received by capacitive sensors, are processed by a microcontroller and
displayed on a PC through a serial connection and using the Arduino software, which allows reading the received
information about the execution of movements. Under the conditions of the pedagogical experiment, we tried to
determine the quality of the measurement results. According to the obtained numerical indicators, the numerical values
of the test authenticity obtained by the traditional method of fixing the results by a specialist correspond to the value
“low”. The results of the validity calculations showed that the correlation between the test measurement results and the
evaluation results using the developed device was optimal with a correlation coefficient greater than 0.6.

Conclusions. The importance of a high level of development of the coordination of movements of the lower limbs
of students with disabilities is determined by the need to develop this quality to ensure the effectiveness of their
rehabilitation in the process of inclusive PE. The analysis of the obtained material allows us to state that the practical
application of the inclusive PE device developed based on the latest electronics will allow scientifically based
optimization of this process to ensure its effectiveness.

Keywords: students with disabilities, physical education, testing, inclusion, control, coordination of lower limb
movements.

Introduction come a factor in the fact that the number of people affected
by the war in Ukraine is constantly increasing. It is natural
that among the entrants to higher education institutions, the
number of persons with disabilities who received injuries

Problem statement. Russia’s open military attack on
Ukraine in 2022 and long-term Russian aggression have be-

© Blavt, 0, ledynak, G., Galamanzhuk, L., Zhygulova, E., and permanent limitations of life activities as a result of par-
Mykhalska, Yu., Khomych, A., & Sovtisik, D., 2023. ticipation in hostilities and emergencies increases annually
o Cup (Blavt, Bodnar, Mykhalskyi, Gurtova, & Tsovkh, 2023).
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In connection with the latter, the process of attracting
and preventing the exclusion of students with disabilities
from the conditions of study in the process of obtaining
higher education - their successful inclusion - acquires
special significance (Page, Anderson, & Charteris, 2021).
Since the full-scale invasion of Russia on the territory
of Ukraine, attention has increased to the problems of
inclusion of students with disabilities, which today is one of
the most pressing issues of higher education (Blavt, Iedynak,
Pereverzieva, Holub, & Melnyk, 2023).

One of the effective means of inclusion in higher
education is considered inclusive PE (Kuntjoro, Soegiyanto,
Setijono, & Suhiharto, 2022).

Making qualitative changes in the process of inclusive
FP for its productive development requires constant
monitoring of the expediency of using a wide range of FP
tools (Hutzler, & Levi, 2008). In this aspect, the synergy of
efforts of different fields of knowledge involves the use of
high-tech measuring devices, which allows for quantitative
evaluation of the results of inclusive PE (Mykytyuk, Blavt,
Hnatchuk, Stechkevych, & Helzhynska, 2022).

Analysis of recent research and publications. The
scientific interest of researchers from different countries of
the world is focused on the possibilities of inclusive PE as
an effective means of preserving the health, well-being, and
inclusion of persons with disabilities (Pocock, & Miyahara,
2018; Wilhelmsen, & Serensen, 2017; Nemcek, 2022).
Currently, there is a fairly wide list of empirical studies
(Baglieri, & Bacon, 2020; Grenier, Patey, & Grenier-Burtis,
2022; Pellerin, Wilson, & Haegele, 2022) regarding the value
of inclusive PE in the implementation of rehabilitation of
students with disabilities.

According to data from scientific sources (Nanayakkara,
2022; Grenier, Patey, & Grenier-Burtis, 2022; Wolbring, &
Lillywhite, 2021), inclusive PE for students with disabilities
who have suffered injuries is a means of preventing serious
mobility limitations, postural disturbances, reduced body
endurance and inability to tolerate physical exertion.
According to ideas (Davis, Rocco-Dillon, Grenier, Martinez,
& Aenchbacker, 2012; Desrosiers, Rochette, & Corriveau,
2005), an important place in this process to increase the
chances of maximum recovery and return to a comfortable
physical state of students with disabilities is the coordination
of lower limb movements.

The importance of lower limb motor coordination is be-
cause it enables the performance of most daily motor activi-
ties, such as walking, running, climbing/descending stairs,
and standing from a chair (Lower_Limb_Motor_Coordina-
tion). According to available research (Pinheiro, Scianni,
Ada, Faria, & Teixeira-Salmela, 2014), the coordination of
lower limb movements is a factor affecting the effectiveness
of the rehabilitation process, as a result of its violation, prob-
lems with balance and coordination arise due to disorders of
the nervous, vestibular, or supporting — motor system (Neto,
Steenbergen, Wilson, Zamunér, & Tudella, 2020).

Monitoring and evaluating the effectiveness of the PE
process requires a reliable toolkit (Iermakov, Ivashchenko,
Khudolii, & Chernenko, 2020). The mainstream in
the creation of measurement tools based on high-tech
capabilities is the latest electronic technologies (Blavt,
Chaplinskyi, Prozar, Pityn, Helzhynska, Dmytruk, Hrebik,
& Kovalchuk, 2023).

Empirical studies (Blavt, Iedynak, Pereverzieva, Holub,
& Melnyk, 2023; Kashuba, Nosova, Kolomiets, & Maslova,
2019) have proven the effectiveness of using electronic
technologies in monitoring PE results (Gupta, 2021; Gogoi,
2019; Varga, & Révész, 2023; Mykytyuk, Blavt, Kachurak,
Stadnyk, Gurtova, Diskovskyi, & Barylo, 2022).

Taking into account the consequences of armed
Russian aggression on the territory of Ukraine, which are an
increase in students with disabilities who received injuries
and permanent restrictions on life, and taking into account
the practical value of the experience of using the latest
electronics in the process of inclusive PE, the direction of
scientific research was chosen.

Purpose of the research research in determining the
effectiveness of the device developed based on the latest
electronics for controlling the coordination of movements
of the lower limbs of students with disabilities.

Materials and methods

Research methods

The methods chosen for the implementation of our
scientific research by the purpose and objectives of the
research are characterized by systematicity and structure.
Therefore, in conducting empirical research, we were guided
by a systematic approach (Ivashchenko, 2020). According to
thisapproach, the firststage of the research involved obtaining
complete, objective, reliable information about the feasibility
of the outlined scientific research - the theoretical level of
research implementation, the second - had a comparative
view of the researched issue. At the third stage of the
research, according to the system approach, the empirical
data obtained during the comparison were summarized. The
fourth final stage consisted in the formation of generalized
results.

The test chosen for the study to monitor the level of
development of coordination of movements of the lower
limbs (Pribble, Black, Larson, & Larson, 2021) is the
simplest and easiest-to-use exercise that does not require
complex equipment. The test case must be performed in a
sitting position on a chair. The test procedure lasts less than
1 minute, and therefore the possibility of fatigue is excluded.

Test procedure. The student sits on a chair with adjust-
able height so that the soles of both sides are in contact with
the floor. Heels, hips and knees should be in a 90° flexion
position. After a trial introduction, the student should al-
ternately touch the disks located on the floor at a distance
of 30 cm from each other with his big toe. Movements are

Fig. 1. Scheme of the test
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performed for 20 seconds. The number of touches to the
discs in 20 seconds is recorded. The toes were required to
strike and then “lift-off” the floor during movement.

Study participants

34 students with disabilities were involved in the study
Lviv Polytechnic National University, Kamianets-Podilskyi
Ivan Ohiienko National University and Lutsk National Tech-
nical University, who at the time of the experiment had func-
tional disorders of the lower limbs as a result of injuries or
damage. It is important that all participants of the experi-
ment were diagnosed with injuries of moderate severity in
a state of remission. A requirement of the experiment at the
time of screening and data collection was the absence of
acute conditions, open wounds or complications in students
with disabilities. The students with disabilities involved in
the experiment independently attended the inclusive PE
classes within the educational program and did not need
outside help in completing the test task.

Written consent to participate in the experiment was
obtained from each student who was planning to be involved
in the study. To ensure the representativeness of the studied
independent sample, several mandatory conditions for any
research were taken into account, namely, every student,
in the presence of health abnormalities, received an equal
probability of becoming a research participant.

A doctor’s permission to participate in the experiment
was obtained from all students with disabilities who made
up the researched sample. First-year students (men) who
voluntarily and anonymously agreed to participate in the
experiment to eliminate biases in the collection and analysis
of information were involved in the experiment.

Taking into account the fact that the degree of
authenticity of the test, which is determined empirically, is
significantly influenced by the nature of the sample used to
test the test, the conditions of performing motor actions, the
level of physical fitness of the students of the studied sample,
the degree of existing lesions and the degree of injury to the
limbs were taken into account, etc.

The study was planned and carried out following the
principles of bioethics set forth by the World Medical
Association (WMA-2013) in the Helsinki Declaration
“Ethical Principles of Medical Research Involving Humans”
and UNESCO in the “General Declaration on Bioethics and
Human Rights”

Research organization

The study was planned and carried out in accordance
with the principles of empirical research ethics. The
organization of the research involved obtaining empirical
facts. The measurement process, to collect empirical test
data, is implemented in two ways. First of all, all students
with disabilities, who were involved in the experimental
study, were given clear instructions on the implementation
of the test task.

The experimental factor involved a variation in the
method of recording test control results. Fixation of test
control results was implemented with the direct participation
of a specialist to get rid of the elements of subjectivism of
traditional analysis, using the developed control device.

To ensure the reliability of the experiment, testing was
carried out during three months of the academic semester,
trying to ensure the same conditions. Test participants were
provided with precise instructions and formulated tasks.

Statistical analysis

In order to bring the empirical data obtained during the
empirical research to a form more suitable for meaningful
analysis, a computer type of processing of the obtained
empirical information was chosen. All statistical analyses
were performed using SPSS Version 22.0 (IBM Corporation).

The conclusion about the results of the empirical study
was made based on establishing the authenticity of the tests.
Validity, which indicates its usability and reliability, served as
a comprehensive characteristics. To establish the quantitative
characteristics of the authenticity of the test and in view
of the low labor intensity, correlation analysis was applied
(Turney, 2022). Correlation analysis involves measuring
two variables and assessing the statistical dependence
(correlation) between them.

Results

First of all, we note that the proper level of coordination
of movements of the lower limbs requires temporal and
spatial accuracy of movements and ensures the ability to
perform motor tasks while walking in an accurate, fast,
and controlled manner (Lower limb motor coordination).
In turn, objective timely monitoring of the coordination
of movements of the lower limbs allows for a standardized
understanding of the nature and level of impairments, to
assess the level of recovery progress after the consequences
of the injury (Hoenig, Amis, Edmonds, Morgan, Landerman,
& Caves, 2018).

In the research process, a device was used, which was
developed within the framework of the conducted research
(Fig. 2). The device consists of two rubber mats in which
capacitive proximity sensors are stirred (Hotra, Mahlovanyy,
Mykytyuk, Barylo, Kremer, Ivakh, & Politanskyi, 2019).
The test task involves recording the number of touches of
rubber mats in 20 seconds. The device registers changes in
the capacitance of the sensors when the student touches
the rubber mats with his toes. The information received

- N/

2

4

Fig. 2. Scheme of the developed device for controlling the
coordination of movements of the lower limbs: 1 - student, 2 —
rubber mats, 3 - infrared communication lines,

4 — microcontroller, 5 - PC
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from the sensors during the student’s performance of
the test task, namely the alternate touching of the rubber
mat with the big toe, is sent to the microcontroller via an
infrared communication line. The microcontroller generates
information about the time and frequency ofleg movements.

The novelty of the proposed development is that the
device uses a high-performance microcontroller ATMega
328P of the “latest generation”, which can support a wide
range of sensors and has a large list of functions (Mykytyuk,
Kremer, Ivakh, Diskovskyi, & Khomyak, 2021). This
microcontroller contains an internal built-in 32 kB of
flash memory, 23 input/output lines, configurable timers
and counters, and 5 possible power-saving modes, with the
ability to balance power consumption and performance.

The signals of the student’s toes touching the rubber
mats, received by capacitive sensors, are processed by a
microcontroller and displayed on a PC through a serial
connection and using the Arduino software, which allows
reading the received information of the test task. The device
allows you to record and control not only the number of taps
but also their duration, rhythm, speed, etc. And the used
software allows you to present it graphically.

The developed device ensures that all test control data
is collected, analyzed, and available in a single system at any
time. This ensures access to all test data on any PC at any
time.

Under the conditions of the pedagogical experiment, we
tried to determine the quality of the measurement results.
The experiment provides for the implementation of the
test process three times and the fixation of the results with
the correlation of the experimental factor. The results are
presented in Table 1.

Table 1. Results of the test control of the coordination of
movements of the lower limbs (n = 34)

Test tasks and measurement results

Statistical (Number of times)
parameters 1+t attempt 2% attempt 3% attempt
T A T A T A
M 27.1 332 257 321 293 315
S 5.6 5.1 6.3 4.9 6.7 4.7
V (%) 35.2 19.7 36.1 20.8 30.9 19.2
Ty
reliability 0.458 0.901 0.489 0.909 0.504 0.899
validity 0.231 0.612 0.251 0.607 0.297 0.633

*T - the traditional way, A - using the developed tool

First of all, it was determined in advance what we
wanted to measure. Given that test theory emphasizes the
absence of a fixed authenticity value that would allow a test
to be considered acceptable (Chaabouni, et al., 2022), the
obtained empirical data were used for the final comparative
analysis.

According to the obtained numerical indicators,
the numerical values of the test authenticity obtained by
the traditional method of fixing the results by a specialist
correspond to the value “low”. Given that the lower limit
of acceptable reliability values is usually chosen to be 0.7,

the reliability coefficient of the test as an average measure
of measurement accuracy, fixing the result in this way is
unjustified due to significant measurement errors, which
indicates that this method is time-consuming and inefficient.

According to the results of the calculations, the fixation
of the results by the developed control device, the value of the
reliability coefficient as internal consistency is > 0.9, which
indicates “very high reliability”. Taking into account such
a reliability indicator, it can be argued that there is a lower
probability of an error in the measurement of an individual
result.

Given that reliability is required to achieve validity
(Pribble, Black, Larson, & Larson, 2021), the results of the
validity calculations showed that the correlation between the
results of the test measures and the results of the assessment
using the developed device corresponds to the level of “high”
with a correlation coefficient greater than 0.6 The calculated
coeflicients of validity of the tests, where the recording of the
results was carried out directly by the teacher, are within the
“low” range.

Discussion

The relevance of our research is the urgent need to
implement inclusion in institutions of higher education
(Page, Anderson, & Charteris, 2021; Kuntjoro, Soegiyanto,
Setijono, & Suhiharto, 2022). As hostilities on the territory
of our country continue, a significant number of defenders
return from the war with various injuries, and the number
of students with disabilities will only increase in the future.
Their full rehabilitation while studying in institutions of
higher education is a guarantee of effective functioning,
successful social reintegration, and full physical capacity
(Blavt, Bodnar, Mykhalskyi, Gurtova, & Tsovkh, 2023).

Therefore, the conducted scientific research corresponds
to the needs of modern times and aims to convey the current
ideas of inclusion to students (Wolbring, & Lillywhite, 2021).
We support scientific approaches (Kuntjoro, Soegiyanto,
Setijono, & Suhiharto, 2022; Nanayakkara, 2022; Grenier,
Patey, & Grenier-Burtis, 2022) that, from the point of
view of fundamental ethics and respect for each student,
the promotion of inclusive PE is positioned as a means
improving the quality of life of students with disabilities,
ensuring their inclusion and physical rehabilitation (Hutzler,
& Levi, 2008; Pellerin, Wilson, & Haegele, 2022).

Our research is based on the need to monitor the level
of development of basic physical qualities during inclusive
PE, which is the basis for further planning of this process
(Blavt, ledynak, Pereverzieva, Holub, & Melnyk, 2023; Neto,
Steenbergen, Wilson, Zamunér, & Tudella, 2020; Pellerin,
Wilson, & Haegele, 2022).

Globalization and the advancement of new electronics
increase the possibilities for objectivity and validity of test
administration in PE (Gupta, 2021; Blavt, Iedynak, Pityn,
Hluhov, Guska, Stadnyk, Zaikin, & Karatnyk, 2022). We will
agree with our research that the use of the latest electronic
technology in the data collection process eliminates
the influence of the human factor on the results of the
experiment (Gogoi, 2019; Hoenig, Amis, Edmonds, Morgan,
Landerman, & Caves, 2018). This circumstance confirms
the research data (Desrosiers, Rochette, & Corriveau, 2005;
Chaabouni, Methnani, Al Hadabi, Al Busafi, Al Kitani, Al
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Jadidi, Samozino, Moalla, & Gmada, 2022) regarding the
inadmissibility of interpreting the materials obtained as a
result of the experiment, which are obtained by tests with
a low level of authenticity. The greater the influence of the
human factor on the conduct of the experiment, the more
difficult it is to judge to what extent the obtained results
depend on the influence of external conditions and side
factors (Rum et al., 2021; Mykytyuk, Blavt, Hnatchuk,
Stechkevych, & Helzhynska, 2022).

The novelty of the implemented research is that for
many years scientists have proposed foot-tapping testing
to determine the capabilities of the neuromuscular system
of the lower extremities in a medical context. Attempts
were also made to use sensors to automate the used test, in
particular inertial sensors (Djuri¢-Jovi¢i¢ et al., 2018).

Until now, research on the use of this test in the
practice of inclusive PE has not been conducted. The age-
specific features of the development of these abilities are
also taken into account, which improves again in youth
(Ivashchenko, 2020). Given that sensorimotor indicators
and general coordination abilities show a closer relationship
in male individuals, male individuals were selected for the
investigation (Davids, Button, & Bennett, 2008).

The practical value of the conducted research, as an
important element of substantiating the significance of
developments for the use of the obtained results in the
process of inclusive PE, makes it possible to obtain an effect
from the implementation, which will be another important
step in its development.

Conclusions

Full-scale aggression on the part of Russia destroyed
the normal course of social life and led to the urgent
need to activate the institutions of inclusion of students
with disabilities in higher education. For students with
disabilities, given the limited opportunities for active
activities due to the presence of deviations in their state of
health, which complicate or make this process impossible,
it is possible to ensure the rehabilitation process in order to
restore lost functions by means of inclusive PE. The practical
application of the inclusive PE device developed based on
the latest electronics will allow us to optimize this process on
a scientific basis to ensure its effectiveness.

The empirically determined indicators of test
authenticity obtained during the experiment using the
developed device, the digital values of which correspond
to the “high level”, ensure the individualization of control
of the functional indicators of students with disabilities
depending on the degree of disability, while at the same time
creating an opportunity to develop their competencies. Our
results showed that the obtained reliability coefficient values
exceeding 0.9 indicate the high quality of the test. Therefore,
the developed device is an acceptable method of controlling
the level of coordination of movements of the lower limbs of
students with disabilities.

Summing up, we can emphasize that the modern
progress in inclusive PE, which is currently observed in
Ukraine, allows us to hope that a high-quality inclusive space
in higher education will be gradually and carefully created in
our country, and its quality will meet the requirements of the
continuous innovative process.
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TECTOBUN KOHTPOJIb IHKJTIO3UBHOIO ®I3NYHOIO BUXOBAHHSA:
OLIHIOBAHHSA 3 BUKOPUCTAHHAM HOBITHbOI ENEKTPOHIKU

Oxkcana braBt'45P, Tennapiit Equuak® "k, Jlecs Tanamamxykx**, EBerina JKurynpoBa
IOnia Muxanbcpka?®c, Anaromiin Xommua*®c, [Imurpo CoBTucik*®¢

2BC
]

'HauionanbHuii yHiBepcureT «/IbBiBCbKa MOiTeXHiKa»

*Kam’ssnenb-ITominbepkuit HanjioHanbHMIT YHiBepcuTeT iMeHi IBana Orienka

*Jlyubkuit Hal[iOHa/IbHNUI TEXHIYHUI YHIBEpCUTET

ABTOpCBHKNMIT BKIAM: A — FU3aiiH ZOCTIIKeHHsT; B — 36ip ganux; C - crarananis; D - migroroska pykomucy; E - 36ip xoruTis

Pedepar. Crartst: 7 c., 1 Tabi., 2 puc., 38 mxeper.

Merta mOCTiIKeHH:A TI0/IsIrajla y BU3HAYEeHH] /1ieBOCTi po3p06/IeHOro Ha OCHOBI HOBITHBOI €IEKTPOHIKM IIPUCTPOIO IS
KOHTPOJIIO KOOPAMHALI PyXiB HVDKHIX KiHIIIBOK CTY/IEHTIB 3 iHBa/liIHICTIO.

Marepian ta Metopu. [lo foCipKeHHs 0y/I0 3amydeHo 34 CTyeHTH! 3 iHBaIAHICTIO, AKi HA MOMEHT II0YaTKY eKCIIePUMEHTY
Mayu GYHKIIOHa/IbHI PO3/Iai HYDKHIX KiHIIIBOK BHACTIZOK OTPMMaHMX TPaBM Ta OTPUMAIM JO3BI/ TKaps Ha y4acTb B eKCIIepu-
MeHTi. JIocikeHH:A IPOBENEeHO Ha TEOPETUYHOMY Ta eMIipMYHOMY PiBHi, BUKOPUCTAaHO METOIV: aHaJIi3y, CUHTE3y, CCTEeMaTH-
3allil, y3araJbHeHHs, TEXHIYHOIO MOJIE/IOBAHHS, IIEJarOTiYHOTO TeCTYBAHHA Ta MaTEMATUYHOI CTaTUCTUKMA.

PesynbraTu. Y npoueci f0C/IiPKeHHsT BUKOPUCTAHO MIPUCTPIlT, KM pO3po6/IeHO B paMKaX IIPOBeAEHOro fOCTimKeH . [Tpn-
CTpilt CKMaJla€ThCA 3 IBOX I'YMOBMX KMTUMKIB, y IKMX PO3MIIIyIOTh EMHICHI ceHcopu HabmwkeHH:. TecToBe 3aBaHHA Hepedadae
peecTpallifo KiIbKOCTi TOpKaHb I'yMOBMX KIMIMMKIB 3a 20 c. IHpopMaliis, sika HaIXOJUTB i3 CEHCOPIB IPU BUKOHAHHI CTYIEHTOM
TECTOBOTO 3aBJJAHHS, @ CaMe II0YeProBOro TOPKAHHs BE/IMKMM ITa/Ibl{eM HOTY I'yMOBMX KI/IMMKA, TiHi€I0 iHdpadepBOHOTO 3B’ 13Ky
HAIXO/IUTh Ha MiKPOKOHTpoOsIep. Y po3po61ii BUKOPUCTAHO BIUCOKOIPOAYKTUBHMI MikpokoHTponep ATMega 328P, sikuit Moxe
HiATPUMYBaTH IIMPOKMII CIIEKTp ceHcopiB Ta popmye iHdopMallifo Ipo Yac Ta YacTOTY BUKOHAHHA PyXiB Horamu. CUTHa/M TOp-
KaHHs MaIbIsIMU HIT' CTYAEHTOM T'yMOBMX KIINMKIB, OTPUMaHI EMHICHUMM CEHCOpPaMu, 0OpOO/IAIOTHCA MIKPOKOHTPOTIEPOM Ta
BifoOpaxaroTbes Ha ITK yepes mocifjoBHe MiffK/II04eHHA Ta 3 3aCTOCYBAaHH:A IPOrpaMHOro 3abesneyeHH:A Arduino, 10 103BoIsA€
34NTYBATU OTPUMaHY iHGOpMalil0 BUKOHAHHA PYXiB. 32 yMOBaMM IIeJaTOTiYHOTO €KCIIEPMMEHTY MM HaMaraauch BU3HAYMTHU
AKICTb pe3ynbTaTiB BUMipIOBaHHA. 3TiJHO OTPMMaHMM YMCTOBMM TTOKa3HMKAM, YMC/IOBi 3HaUEHHS TeCTOBOI aBTEHTUYHOCTI OTPU-
MaHi TpajuIiitHuM crocoboM dikcarii pesynbTaTiB ¢axiBieMm, BiIOBIAIOTh 3HAYEHHIO «HU3BKUIT». Pesynbraty pospaxyHKiB
BaJILTHOCTI MOKa3a/u, [0 KOPEJIALlisA pe3y/IbTaTiB TeCTOBUX BUMIpIB i pe3y/IbTaTiB OLiHIOBAHHS 3 BUKOPMCTAHHAM PO3POO/IEHOTO
HpUCTPOIo Oyia ONTUMA/IBHOI 3 KoedillieHToM KoperLii 6inpim 3a 0,6.

BucHoBku. BaxnuBicTh BMCOKOTO piBHA PO3BUTKY KOOPAMHALI PyXiB HMKHIX KiHI[IBOK CTY/IEHTIB 3 iHBa/liIHICTIO BU3HA-
4YeHa HeOOXIiIHICTIO POSBUTKY L€l AKOCTI 3a/1s 3abe3medeHHs eheKTUBHOCTI IXHDBOI peabiniTail B mporeci iHkmosusHoro OB.
AHani3 OTpMMaHOro Marepiajy JO3BOJAE CTBEPIKYBATH, 110 3aCTOCYBAHHA y NpakTnii inkmosusHoro OB pospobneHoro Ha
OCHOBI HOBITHBOI €IEKTPOHIKY IIPUCTPOIO TO3BOMUTH HAYKOBO-OOIPYHTOBAHO ONTHMMI3yBaTH Iieit Ipollec 3a/1A 3abe3nedeH A
11010 e(heKTUBHOCTI.

Knrouosi cnoBa: cTyfenTn 3 inBanijHicrio, (biquHe BMXOBaHHsA, TECTYBaHHs, iHK/II03i, KOHTPO/Ib, KOOPAMHALifA, HVDKHI
KiHI[iBKI.
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