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Abstract. Background. The number of digital device users (i.e., mobile phones, tablets, laptops, etc.) has been
increasing in recent years. During wartime, a phone or laptop serves not only for communication but also as a pri-
mary tool of information search. Many researchers have described the negative impact of constant mobile device
use on different organ systems. However, existing studies do not provide a certain conclusion about the influence
of this factor on sleep duration. The purpose of this research was to define the correlation between constant use of
mobile devices during wartime and the sleep duration of young people. Materials and methods. One hundred and
twenty-five participants aged 18 to 25 years, 95 females and 30 males, were enrolled. Descriptive and sociologi-
cal methods were used with creation of a specialized questionnaire, which was distributed via Google Forms in the
most popular social networks. Results. The data analysis showed that constant use of mobile devices had the most
negative consequences for female participants. They exhibited more significant somatic and psychological changes
compared to males. This trend may be associated with gender-specific responses of the female body to such factors,
aswell as the duration and origin of its impact. Conclusions. Based on data obtained, it was concluded that constant
mobile device use affects the nervous system altering sleep duration and quality. Additionally, females were found

to be more vulnerable to mentioned factor.

Keywords: mobile devices; prolonged exposure; sleep disorders; young people

Introduction

In recent decades, the use of various mobile devices
(such as mobile phones, tablets, etc.) has increased signifi-
cantly. Statistical data tells that every second person on the
planet uses a mobile phone, tablet, laptop, or another similar
device. Nowadays, most people cannot imagine their lives
without these devices, as they use them not only for com-
munication but also as a tool for information search and
for stress relief as well [1—3]. The development of modern
technologies and applications has made phones, laptops, and
similar devices indispensable in everyday activity [4]. Ac-
cording to research [5], young people spend approximately
4 hours per day browsing the internet. This statistic allows
hypothesizing the potential impact of mobile devices on the

nervous system. Researchers have found that constant use
of phones, tablets, and laptops can lead to vision deteriora-
tion and headaches [6, 7]. Studies [8] have identified elec-
tromagnetic radiation as a harmful factor affecting the body.
The primary target organs for electromagnetic exposure are
brain, auditory analyzer, vestibular apparatus, and retina. It
has also been shown [9] that prolonged mobile phone use
contributes to impaired cerebral circulation (such as stroke),
likely due to cerebral vasospasm. Furthermore, constant ex-
posure to electromagnetic waves disrupts blood supply to the
eyes, which affects accommodation, causing lens clouding,
and reducing visual acuity. There is also evidence [10—12]
suggesting that not only the device user but those around
them could be also affected.
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Despite the available research results of mobile devices’
impact on the human body, there is still no certain conclu-
sion regarding their effects on brain functions and sleep du-
ration. Thus, our investigations aimed at establishing such
facts are extremely relevant, important, and useful both for
individuals and society.

The purpose of this research was to define the correlation
between constant use of mobile devices during wartime and
the sleep duration in young people.

Materials and methods

The research involved 125 respondents (aged from
18 to 25), 95 females and 30 males. They represented
various categories, including medical college and uni-
versity students, medical interns, middle and junior
medical staff of clinics, graduate students. Descriptive
and sociological methods were used to carry out the in-
vestigations. Articles published in specialized domestic
and international journals were reviewed and analyzed.
The total number of sources studied was 30 (27 English-
language and 3 Ukrainian-language publications). Most
of them were indexed in Scopus, PubMed, and Google
Scholar databases.

The sociological study was conducted through tele-
phone interviews and a specially designed question-
naire. At the beginning of the survey, all participants
were informed about the purpose and content of the
questionnaire, their consent for processing the data was
collected. A questionnaire consisted of three sections:
1) general impersonalized information about the re-
spondent; 2) data on the factor under investigation; and
3) repeating the questions to assess respondents’ un-
derstanding of the previous section. Questions included
identifying the types of mobile devices, frequency of
using mobile phones, tablets, laptops, the reasons for
frequent mobile device use, any self-reported health
deterioration over the past three years, common symp-
toms experienced by respondents, and the perceived
influence of mobile devices on health in combination
with other factors.

During the interviews, respondents were asked to as-
sess the impact of prolonged use of mobile devices (phones,
laptops, and tablets) on sleep duration, quality, phases. The
questionnaire was distributed via Google Forms on the most
popular social networks among young people, including
Viber, Telegram, Facebook, and Instagram.
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Figure 1. Frequency of using mobile devices
by respondents

Results and discussion

The presented research revealed interesting and
somewhat unexpected data. For example, it was found
that the largest percentage of women (44 %) primarily
used mobile phones, with nearly equal use of laptops and
tablets, and the least used device was PC (8 %). Women
were 34.4 % more likely to use mobile phones compared
to men, 6.4 % more likely to use laptops and tablets, and
4.8 % more likely to use PCs. This suggests that women
tend to use mobile devices more frequently than men,
which could be due to professional activity and type of
personality.

Analysis of the type of mobile phone used showed that
60 % of female respondents used smartphones, while only
16 % used feature phones. Additionally, women compared to
men were 41.6 % more likely to use smartphones and 10.4 %
more likely to use feature phones.

The frequency of mobile phones, tablets, and laptops use
by respondents was also assessed (Fig. 1).

The analysis of the data obtained during the study
showed that most female respondents used mobile phones
and other devices constantly (28 %), 20 % used them 3—4
times a day, and nearly equal smaller part used them 1—2
times per month or week. For male respondents, it was found
that the largest group (12 %) used mobile devices 1—2 times
per day. A clear trend was observed indicating that women
use mobile phones, tablets, and laptops more frequently than
men; women were 24 % more likely to use mobile devices
constantly, 15.2 % more likely to use them 3—4 times per
day, and 6.4 % more likely to use them 1—2 times per month
or week.
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Figure 2. The impact of exogenous factors
on the health of respondents

Figure 3. Sleep duration in conditions
of constant use of mobile devices
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Figure 4. Sleep quality changes among female
respondents

% 35 1

30

25 1 I\

20
m Women
15 4

A% (5 Ve e

Phase of being  Light sleep phase Initial phase of Deep sleep phase
awake or falling deep sleep
asleep

Figure 6. Change in sleep stages under continuous
use of mobile devices

An assessment of respondents’ health status over the past
3 years revealed that most of them, both male and female,
noticed changes in it. However, the highest percentage of
positive responses was among females.

The most significant complaints among female respon-
dents included headaches (16 %), weakness and fatigue
(15.2 %), vision deterioration (1.6 %), chest pain (0.8 %),
digestive disorders (3.2 %), nausea (8 %), vomiting (4.8 %),
diarrhea (0.8 %), increased and/or lack of appetite (2.4 %),
constipation (0.8 %), sweating (0.8 %), menstrual cycle
disorders (16 %), increased blood pressure (2.4 %), thirst
(0.8 %), increased body temperature (0.8 %), and high blood
sugar (1.6 %). Male respondents reported about headaches
(4.8 %), weakness and fatigue (4 %), vision deterioration
(3.2 %), irregular heartbeat (0.8 %), digestive disorders
(1.6 %), nausea (0.8 %), burning feelings in heart (0.8 %),
stomach pain (0.8 %), constipation (0.8 %), increased blood
pressure (4 %), thirst (1.6 %), and elevated blood sugar
(0.8 %).

The data indicate similarity in somatic complaints for
men and women; however, the number of cases among fe-
male respondents was higher. At the same time, men repor-
ted additional specific symptoms, such as irregular heartbeat,
burning feelings in heart, and stomach pain.

In addition to somatic health complaints, respondents
had symptoms of mental health disturbances. Among fe-
males, 18.4 % reported being unelated over the past three
months, 16 % reported about irritability, 14.4 % about apa-
thy, 13.6 % mentioned feelings of shame towards family due
to their condition, 7.2 % cases included unmotivated aggres-
sion, 5.6 % reported a constant sense of danger and anxiety,

m Difficulty falling asleep

1 wake up in the middle of the
night

Hard to wake up

Figure 5. Sleep quality changes among male
respondents

and 0.8 % — obsessive thoughts associated with feelings of
hopelessness. Male respondents gave the most frequent re-
ports about feelings of shame towards family (9.6 %), unmo-
tivated aggression (4.8 %), irritability (3.2 %), and obsessive
thoughts related to hopelessness and apathy (2.4 %), mood
gloom over the last three months and constant feelings of
danger and anxiety (0.8 %).

The ratios described above indicate a nearly the same
range of mental health complaints among both genders,
though the severity was greater among females.

The data about the impact of harmful exogenous fac-
tors on respondents’ health appeared to be quite unexpected
(Fig. 2). They rated alcohol as the least significant factor,
with 34.4 % assigning it 1 point out of a maximum of 5, and
16 % rated smoking cigarettes at 2 points out of 5.

The harm from fast food abuse was estimated at grade
3 by 7.2 % of respondents, medicine abuse was graded 4 by
9.6 %. Furthermore, the adverse influence of gadget use was
graded as 5 by 32.8 % of participants.

The data regarding the adverse impact of mobile devices
showed that there is a considerable influence on duration
and quality of sleep (Fig. 3—6).

The data indicated that changes in sleep duration were
observed primarily among female respondents, who showed
a tendency towards its reduction. 25.6 % of them reported
sleeping for 3—4 hours, 22.4 % — 5—6 hours, 17.6 % ma-
naged to keep sleep duration within normal range (7—8
hours), and 10.4 % reported sleeping for more than 8 hours.
Male respondents also had a slight reduction in sleep dura-
tion, with 15.2 % sleeping for 3—4 hours and 6.4 % for 5—6
hours.

Women mostly complained of falling asleep complica-
tions (34.4 %), 23.2 % of cases were about spontaneous sleep
interruption, and the remaining part of female respondents
mentioned the problems with waking up.

The general mode of sleep quality changes among men
was similar to that among women. Falling asleep complica-
tions prevailed, and respondents reported about sleep inter-
ruption as well. Changes in sleep course when using mobile
devices showed the following results (Fig. 6).

It was found that mostly women experienced disturbances
in the wakefulness or falling asleep phases and the initial
stage of deep sleep, whereas men mostly had issues with the
wakefulness or falling asleep phase. When comparing the
types of sleep phase disturbances depending on gender, it
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was noted that women experienced problems in the initial
sleep phase 18.4 % more frequently than men. Light sleep
phase disturbances occurred 8.8 % more often in women,
and the initial stage of deep sleep was 20 % more frequently
affected in women compared to men, while deep sleep phase
disturbances were 4.8 % more common among women.

This study complements the existing knowledge about the
impact of exogenous artificial harmful factors, particularly
mobile phones, tablets, laptops, and similar devices. The
data illustrates an increase in the percentage of people using
mobile devices, which is conditioned by the wartime, as
mobile phones serve both as communication and information
searching tool [13, 14]. Moreover, the time spent using these
devices has increased, especially since higher education
students mainly have studied remotely [15—17], and that gives
even greater probability of adverse effects occurrence.

Additionally, it was found that women were more vulnerable
to the negative impact of constant use of mobile devices [18],
as evidenced by a broader range of somatic and psychological
symptoms compared to men [19, 20]. The severity of
manifestations was also higher in women. This could be related
to gender-specific differences in the nervous system response
to various factors, as well as the duration of exposure to them.
Overall, these findings set the base for a further study of the
mechanisms of these effects on the human body.

Conclusions

Based on the results of our investigations, it can be
concluded that addiction to various gadgets (mobile phones,
tablets, laptops, etc.) has increased among young people
during the war that manifested in the development of somatic
disorders and psychological symptoms. Additionally, a wider
range of complaints was reported by women compared to
men. The data obtained in this research points out that
prolonged exposure to mobile devices can potentially lead
to serious organic damage that affects not only the nervous
system but also the entire body.

References

1. Baldi I, Engelhardt J, Bonnet C, et al. Epidemiology of me-
ningiomas. Neurochirurgie. 2018 Mar;64(1):5-14. doi: 10.1016/j.neu-
chi.2014.05.006.

2. Garc a-Garc a I, Donica O, Cohen AA, et al. Maintaining brain
health across the lifespan. Neurosci Biobehav Rev. 2023 Oct;153:105365.
doi: 10.1016/j.neubiorev.2023.105365.

3. Kochmanski J, Bernstein AI. The Impact of Environmental Fac-
tors on 5- Hydroxymethylcytosine in the Brain. Curr Environ Health Rep.
2020 Jun,;7(2):109-120. doi: 10.1007/540572-020-00268-3.

4. Hickey K, Stabenfeldt SE. Using biomaterials to modulate che-
motactic signaling for central nervous system repair. Biomed Mater. 2018 Apr
27;13(4):044106. doi: 10.1088/1748-605X/aaad§?2.

5. Harvey AR, Ooi JW, Rodger J. Neurotrophic factors and
the regeneration of adult retinal ganglion cell axons. Int Rev Neurobiol.
2012;106:1-33. doi: 10.1016/B978-0-12-407178-0.00002-8.

Information about authors

6. Kaplan S, Deniz OG, Onger ME, et al. Electromagnetic field
and brain development. J Chem Neuroanat. 2016 Sep;75(Pt B):52-61. doi:
10.1016/j jchemneu.2015.11.005.

7. Elsawy N, Elkholy S, Azmy R, Maher EA, Shamloul R. Electro-
physiological assessment of the impact of mobile phone radiation on cognition
in persons with epilepsy. J Clin Neurophysiol. 2019 Mar;36(2):112-118. doi:
10.1097/WNP.0000000000000545.

8 Mohan M, Khaliq F, Panwar A, Vaney N. Does chronic exposure
to mobile phones affect cognition ? Funct Neurol. 2016 Jan-Mar;31(1):47-51.
doi: 10.11138/fneur/2016.31.1.047.

9. Bak M, Zmyslony M. Effects of electromagnetic field from cel-
lular phones on selected central nervous system functions: a literature review.
Med Pr. 2010;61(6):671-683. Polish.

10.  Kleinlogel H, Dierks T, Koenig T, Lehmann H, Minder A, Berz
R. Effects of weak mobile phone - electromagnetic fields (GSM, UMTS) on
event related potentials and cognitive functions. Bioelectromagnetics. 2008
Sep;29(6):488-497. doi: 10.1002/bem.20418.

11.  Hamblin DL, Wood AW, Croft RJ, Stough C. Examining the
effects of electromagnetic fields emitted by GSM mobile phones on human
event-related potentials and performance during an auditory task. Clin Neu-
rophysiol. 2004 Jan; 115(1):171-178. doi: 10.1016/51388-2457(03)00313-4.

12.  Bastianello S, Pezzella FR, D'Angelo E. Non-invasive imaging of
brain structure and function in neural connectivity analysis. Funct Neurol.
2008 Oct-Dec;23(4):169-170.

13. Vecchio F, Tombini M, Buffo P, et al. Mobile phone emission
increases inter-hemispheric functional coupling of electroencephalographic
rhythms in epileptic patients. Int J Psychophysiol. 2012 May,;84(2):164-171.
doi: 10.1016/j.ijpsycho.2012.02.002.

14.  Asadi-Pooya AA, Mirzaei Damabi N, Rostaminejad M, Sha-
hisavandi M, Asadi-Pooya A. Smart devices/mobile phone in patients with
epilepsy ? A systematic review. Acta Neurol Scand. 2021 Oct; 144(4):355-365.
doi: 10.1111/ane.13492.

15.  Narayanan SN, Jetti R, Kesari KK, Kumar RS, Nayak SB, Bhat
PG. Radiofrequency electromagnetic radiation-induced behavioral changes
and their possible basis. Environ Sci Pollut Res Int. 2019 Oct;26(30):30693-
30710. doi: 10.1007/511356-019-06278-35.

16.  Wallace J, Yahia-Cherif L, Gitton C, Hugueville L, Lemar chal
JD, Selmaoui B. Human resting-state EEG and radiofrequency GSM mobile
phone exposure: the impact of the individual alpha frequency. Int J Radiat
Biol. 2022;98(5):986-995. doi: 10.1080/09553002.2021.2009146.

17. Singh KV, Arya R, Nirala JP, Sahu D, Nanda RK, Rajamani P.
Effects of mobile phone electromagnetic radiation on rat hippocampus pro-
teome. Environ Toxicol. 2022 Apr;37(4):836-847. doi: 10.1002/tox.23447.

18. Cetkin M, Demirel C, Kizilkan N, Aksoy N, Erbagci H. Evalua-
tion of the mobile phone electromagnetic radiation on serum iron parameters
in rats. Afir Health Sci. 2017 Mar; 17(1):186-190. doi: 10.4314/ahs.v17i1.23.

19.  Kesari KK, Siddiqui MH, Meena R, Verma HN, Kumar S. Cell
phone radiation exposure on brain and associated biological systems. Indian
J Exp Biol. 2013 Mar;51(3):187-200.

20.  Zhang J, Sumich A, Wang GY. Acute effects of radiofrequency
electromagnetic field emitted by mobile phone on brain function. Bioelectro-

magnetics. 2017 Jul;38(5):329-338. doi: 10.1002/bem.22052.
Received 10.12.2024
Revised 14.01.2025
Accepted 21.01.2025 [ |

Kuznetsova Milena, PhD in Medicine, Associated Professor at the Department of General and Clinical Pathophysiology named after D.0. Alpern, Kharkiv National Medical University, Kharkiv, Ukraine;

e-mail: ma.kuznetsova@knmu.edu.ua; https://orcid.org/0009-0001-8255-4837

Sadovnychenko Yurii, PhD in Medicine, Associated Professor at the Medical Biology Department, Kharkiv National Medical University, Kharkiv, Ukraine; e-mail: yo.sadovnychenko@knmu.edu.ua;

https://orcid.org/0000-0003-2453-9863

12 International Neurological Journal (Ukraine), ISSN 2224-0713 (print), ISSN 2307-1419 (online) Vol. 21, No. 1, 2025


https://pubmed.ncbi.nlm.nih.gov/25249493/
https://pubmed.ncbi.nlm.nih.gov/25249493/
https://pubmed.ncbi.nlm.nih.gov/25249493/
https://pubmed.ncbi.nlm.nih.gov/37604360/
https://pubmed.ncbi.nlm.nih.gov/37604360/
https://pubmed.ncbi.nlm.nih.gov/37604360/
https://pubmed.ncbi.nlm.nih.gov/32020534/
https://pubmed.ncbi.nlm.nih.gov/32020534/
https://pubmed.ncbi.nlm.nih.gov/32020534/
https://pubmed.ncbi.nlm.nih.gov/29411713/
https://pubmed.ncbi.nlm.nih.gov/29411713/
https://pubmed.ncbi.nlm.nih.gov/29411713/
https://pubmed.ncbi.nlm.nih.gov/23211458/
https://pubmed.ncbi.nlm.nih.gov/23211458/
https://pubmed.ncbi.nlm.nih.gov/23211458/
https://pubmed.ncbi.nlm.nih.gov/26686296/
https://pubmed.ncbi.nlm.nih.gov/26686296/
https://pubmed.ncbi.nlm.nih.gov/26686296/
https://pubmed.ncbi.nlm.nih.gov/30507655/
https://pubmed.ncbi.nlm.nih.gov/30507655/
https://pubmed.ncbi.nlm.nih.gov/30507655/
https://pubmed.ncbi.nlm.nih.gov/30507655/
https://pubmed.ncbi.nlm.nih.gov/27027894/
https://pubmed.ncbi.nlm.nih.gov/27027894/
https://pubmed.ncbi.nlm.nih.gov/27027894/
https://pubmed.ncbi.nlm.nih.gov/21452571/
https://pubmed.ncbi.nlm.nih.gov/21452571/
https://pubmed.ncbi.nlm.nih.gov/21452571/
https://pubmed.ncbi.nlm.nih.gov/18421712/
https://pubmed.ncbi.nlm.nih.gov/18421712/
https://pubmed.ncbi.nlm.nih.gov/18421712/
https://pubmed.ncbi.nlm.nih.gov/18421712/
https://pubmed.ncbi.nlm.nih.gov/14706485/
https://pubmed.ncbi.nlm.nih.gov/14706485/
https://pubmed.ncbi.nlm.nih.gov/14706485/
https://pubmed.ncbi.nlm.nih.gov/14706485/
https://pubmed.ncbi.nlm.nih.gov/19331777/
https://pubmed.ncbi.nlm.nih.gov/19331777/
https://pubmed.ncbi.nlm.nih.gov/19331777/
https://pubmed.ncbi.nlm.nih.gov/22326594/
https://pubmed.ncbi.nlm.nih.gov/22326594/
https://pubmed.ncbi.nlm.nih.gov/22326594/
https://pubmed.ncbi.nlm.nih.gov/22326594/
https://pubmed.ncbi.nlm.nih.gov/34180044/
https://pubmed.ncbi.nlm.nih.gov/34180044/
https://pubmed.ncbi.nlm.nih.gov/34180044/
https://pubmed.ncbi.nlm.nih.gov/34180044/
https://pubmed.ncbi.nlm.nih.gov/31463749/
https://pubmed.ncbi.nlm.nih.gov/31463749/
https://pubmed.ncbi.nlm.nih.gov/31463749/
https://pubmed.ncbi.nlm.nih.gov/31463749/
https://pubmed.ncbi.nlm.nih.gov/34797205/
https://pubmed.ncbi.nlm.nih.gov/34797205/
https://pubmed.ncbi.nlm.nih.gov/34797205/
https://pubmed.ncbi.nlm.nih.gov/34797205/
https://pubmed.ncbi.nlm.nih.gov/34984797/
https://pubmed.ncbi.nlm.nih.gov/34984797/
https://pubmed.ncbi.nlm.nih.gov/34984797/
https://pubmed.ncbi.nlm.nih.gov/29026392/
https://pubmed.ncbi.nlm.nih.gov/29026392/
https://pubmed.ncbi.nlm.nih.gov/29026392/
https://pubmed.ncbi.nlm.nih.gov/23678539/
https://pubmed.ncbi.nlm.nih.gov/23678539/
https://pubmed.ncbi.nlm.nih.gov/23678539/
https://pubmed.ncbi.nlm.nih.gov/28426166/
https://pubmed.ncbi.nlm.nih.gov/28426166/
https://pubmed.ncbi.nlm.nih.gov/28426166/

INJ]

OpHrinaabHi gocaigzkenna / Original Researches

Kuznetsova Irena, Assistant at the Medical Biology Department, Kharkiv National Medical University, Kharkiv, Ukraine; e-mail: ik.kuznietsova@knmu.edu.ua; https://orcid.org/0000-0002-7782-8848
Bibichenko Viktoriia, PhD in Medicine, Associated Professor at the Department of General and Clinical Pathophysiology named after D.0. Alpern, Kharkiv National Medical University, Kharkiv, Ukraine;

e-mail: vo.bibichenko@knmu.edu.ua; https://orcid.org/0000-0002-9141-0579

Shmulich Olesia, PhD in Medicine, Associated Professor at the Medical Biology Department, Kharkiv National Medical University, Kharkiv, Ukraine; e-mail: ov.shmulich@knmu.edu.ua;

https://orcid.org/0000-0002-8638-4433

Krasnikova Larisa, Assistant at the Department of Microbiology, Virology and Immunology named after D.P. Grynyov, Kharkiv National Medical University, Kharkiv, Ukraine; e-mail: Iv.krasnikova@knmu.edu.ua;

https://orcid.org/0000-0001-6675-4495

Kuznetsov Kostiantyn, Assistant at the Medical Biology Department, Kharkiv National Medical University, Kharkiv, Ukraine; e-mail: ka.kuznetsov@knmu.edu.ua; https://orcid.org/0000-0003-0498-2489

Conflicts of interests. Authors declare the absence of any conflicts of interests and own financial interest that might be construed to influence the results or interpretation of the manuscript.

KysHeroBa M.O., CaaosHnyeHKo FKO.O., KysHerosa I.K., bibiveHko B.O., LLmyaid O.B., KpacHikosa A.B., Ky3Heros K.A.
XQPKIBCbKMK HALIOHOABHUA MEANYHIV YHIBEPCUTET, M. XQPKIB, YKDQIHO

BnAuB NOCTIMHOro KOPUCTYBAHHS MOGIABHUMM NPUCTPOSMMU MiA HAC BiNHU HO TOUBOAAICTb CHY
TO CTAH 3A0POB’S YKPOTHCbKOT MOAOAI

Pestome. Axkmyaavnicmo. OctanHiMM pOKaMK TIOCTIiHO 3poc-
Ta€ KiJIbKiCTh KOPUCTYBAYiB Pi3HUX LU(PPOBUX MPUCTPOIB (MO-
OinbHI TenedoHu, mIaHweTH, HoyToyku Ta iH.). [1ix yac BiliHU
Tesie()OH YU HOYTOYK € He TiIbKU 3aCO00M 3B’SI3KY, ajie il OCHO-
BHUM JIXKepesaoM iHgopmaliii. ¥ 6aratbox podoTax BU3HAYEHO
HEeraTMBHUI BIUTUB MOCTiHOTO BUKOPUCTAHHS MOOLTIbHUX MPU-
CTPOIB Ha pi3Hi cucTeMU opraHizmy. BomHouac icHytouUi 1ocii-
JKEHHS He TaIOTh YiTKOI BilMOBIiAi OO BIUIMBY IIOTO YMHHU-
Ka Ha TPUBAJICTh cHY. Mema: BCTAaHOBUTH B3a€EMO3B 130K MiX
MOCTiIMHUM BUKOPUCTAHHSIM MOOUIBHUX MPUCTPOIB i yac Bili-
HU W TPUBAJICTIO CHY B MoJioni. Mamepiaiu ma memoou. Y no-
cIimKeHHs Oyno 3aimydeHo 125 oci6 Bikowm Bim 18 mo 25 pokiB:
95 xiHouoi crati Ta 30 — yosoBiuoi. BukopucraHo onucoBuit
Ta COLLIOJIOTIYHUI METOM 31 CTBOPEHHSIM CIELiaJIbHOTO OMUTY-
BaJIbHUMKA, KUl momupioBain yepe3 Google Forms y Haiimno-

MyJASPHIIIKMX coLianbHUX Mepexax. Pesyaomamu. Tlpu anamisi
OTPUMAHUX JAHUX BCTAHOBJIEHO, 110 HAiOIbII HETaTUBHI Ha-
CJIiIKW TpUBaJie BUKOPUCTAHHSI MOOIJIbBHUX MPUCTPOIB MAE B XKi-
HOK. Y HUX BUSIBJICHO HaOiIbII 3HAYYII COMATUYHI i TICUXivHi
3pYLIEHHS MOPiBHSIHO 3 YoJoBiKaMU. Llsg TeHneHl11is1 Moxe OyTh
MoB’si3aHa 3 TeHAEPHUMHU OCOOJIMBOCTIAMU peaklilii XKiHOUOro
OpTaHi3My Ha BIUTMB TOApPa3HUKA, a TAKOX MOTO TPUBAJIICTIO I
xapaktepoM. Bucnoexu. OTxe, 3aCHOBYIOUMCH Ha TAHUX MPOBE-
JIEHOTO OCTIIXKEHHSI, MOXHA AT BUCHOBKY PO HETaTUBHUI
BIUJIMB MTOCTIHHOTO BUKOPUCTAHHSI MOOLIBHUX TPUCTPOIB HA HE-
PBOBY CHCTEMY, 1110 TIPOSIBJISIIOCH 3MiHAMM TPUBAJIOCTI Ta SIKOCTi
cHy. TakoX BCTAaHOBJICHO, 1110 HAOLIBII BPA3IMBUMU 10 BILIUBY
3a3HaYE€HMX YMHHUKIB Oy 0COOU XKiHOYOI CTaTi.

Ki11040Bi c10Ba: Mo6inbHi MpucTpoi; TpUBaIMii BIUIUB; OPY-
LIEHHST CHY; MOJIOJ JIIOIU
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