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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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reziume

peroqsisomebis biogenezis darRveva zelvegeris 
sindromis speqtrSi (klinikuri SemTxveva)

o.gorlenko, a.lenCenko, o.puSkarenko, g.kosi, a.tomei

uJgorodis erovnuli universiteti, ukraina

orfanuli (iSviaTi) daavadebebis sixSire daax-
loebiT 2 SemTxvevaa 10 000 mosaxleze. orfanuli 
daavadebebis mizezs umetes SemTxvevaSi geneti-
kuri darRvevebi warmoadgens, ufro iSviaTad - 
onkologiuri, onkohematologiuri, infeqciuri 
darRvevebis zogierTi forma. am mdgomareobebs 
axasiaTebs mZime da qronikuli mimdinareoba, Tan 
axlavs pacientebis sicocxlis xarisxis da xan-
grZlivobis Semcireba.
kvlevis mizans warmoadgenda orfanuli da-

avadebis klinikuri SemTxvevis aRwera, romelic 
miekuTvneba zelvegeris speqtris darRvevebs 
(Zellweger spectrum disorders). 
Catarebulia literaturis mimoxilva da 5 

wlis gogona l.-s klinikur-anamnezuri da la-

boratoriul-instrumentuli kvlevis meTodebis 
analizi.
warmodgenili klinikuri SemTxveva, saxel-

dobr -  zelvegeris speqtris darRveva, war-
moadgens memkvidrul autosomur-recesiul 
daavadebas, xasiaTdeba araspecifikuri klini-
kuri gamovlinebebiT da fenotipiT, rac ar-
Tulebs droul diagnostikas da gadaavadebs 
simptomur diagnostikas, zogierT SemTxvevaSi 
ki – prognozulad keTilsaimedo mkurnalo-
basac. molekulur-genetikuri kvleva iZleva 
daavadebis saboloo dadasturebis SesaZleb-
lobas. amitom, am paTologiaze umciresi eWvis 
arsebobis dros aucilebelia grZeljaWvi-
ani cximovani mJavebis donis, eriTrocitebis 
plazminogenis, cximovani mJavebis sinTezis 
Sualeduri metabolitebis gamokvleva, an ge-
netikuri sekvenirebis Catareba. orfanuli 
daavadebis warmodgenili klinikuri SemTxve-
va, romelic miekuTvneba zelvegeris speqtris 
darRvevebs, moiTxovs ojaxis eqimebis da pe-
diatrebis yuradRebis aucileblobas iSviaTi 
daavadebebis drouli diagnostikis da koreq-
ciis mizniT bavSvebSi.

APPLICATION OF SERIAL MOTOR REACTION INDICATORS AS MARKERS 
OF FUNCTIONAL CONDITION DYNAMICS IN CHILDREN WITH EPILEPSY

Pryvalova N., Shatillo A., Tantsura L., Pylypets O., Tretiakov D.

SI “Institute of Neurology, Psychiatry and Narcology, NAMS of Ukraine”, Kharkiv, Ukraine

The study is a fragment of the research project: “To study the 
possibilities of using biometric monitoring data in children with 
epilepsy”, state registration No. 0119U102009. 

Epilepsy in children is a chronic or long-term disease with a 
wide variety of symptoms and variants. The final goal of epi-
lepsy treatment is to create a strategy of medical and social care, 
which includes getting rid of seizures, minimizing the side ef-
fects of drugs, restoring social functioning, preventing or elimi-
nating mental disorders and disability, improving the quality of 
life. In Ukraine, as in other countries, there are difficulties in the 
differential diagnosis and monitoring of patients with epilepsy, 
not always sufficiently informative clinical data on the course of 
the disease. Thus, the creation of a model that, by monitoring the 
parameters available for long-term measurement, will optimize 
the diagnosis, treatment and rehabilitation of children with epi-
lepsy - a modern and promising approach, which if successful 
can be extended to other diseases.

In recent years, a huge breakthrough has been made in the 
development of technical means for the collection, transmission, 
processing and storage of large amounts of digital data. These 
advances, on the one hand, have made the above-mentioned 
technical means publicly available, and on the other hand, have 
led to an exponential increase in the quantity and quality of 
biomedical information, which makes its analysis and use ex-
tremely difficult. This state of medical science and information 
technology encourages the intensification of attempts to use the 

methods of machine learning and/or artificial intelligence in 
medicine. The condition for obtaining a satisfactory result when 
using modern methods of machine learning and/or modeling is 
the need for large amounts of data, “big data” (BD).Among the 
many definitions of BD is the definition of “3V” [3,4]: to be 
considered “large”, the data must have a large volume (Volume), 
rate of accumulation/generation (Velocity) diversity (data must 
be Various).

Electroencephalogram (EEG) analysis is most often used to 
monitor the functional state of the brain of children with epi-
lepsy in order to determine the predictors of typical epileptic 
seizures and other paroxysmal conditions, but in this case the 
BD methods are not fully applicable because the diversity cri-
terion is not met. In addition, it seems impractical for everyday 
clinical use due to the cost of the study, its complexity, the need 
for maintenance and upkeep. Thus, the urgent task is to find less 
specific methods (than EEG), but easier to collect biometric data 
that are fixed permanently, which can be used for prediction and 
/ or diagnosis.

To obtain this kind of data, we decided to use the method of 
studying serial motor reactions - tapping, because this method 
eliminates the influence of age patterns of development of vol-
untary attention, visual gnosis and other cognitive processes 
(unlike even a simple visual-motor reaction); with repeated use 
there is almost no effect of studying; there is no influence of 
the level of development on the understanding of the essence of 
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the task due to its simplicity; the method can be used in a wide 
age range. Previously, tapping was used to diagnose the quali-
ties of the nervous system on psychomotor parameters, to study 
inter hemispheric asymmetry; in medical diagnostics was used 
to assess the motor abilities of patients with Parkinson’s disease, 
ataxia, Alzheimer’s disease, to assess the dynamics of recovery 
from the effects of traumatic brain injury and stroke [1,2,5,6].

The purpose of our pilot study was to test the hypothesis that 
changes in tapping rates can be used as a “surrogate” marker to 
supplement clinical information, which can provide sufficient data 
to reach a certain threshold that allows the use of BD methods.

Material and methods. We adapted the tapping using touch 
screen devices, which provides the possibility of multiple dis-
tant examinations. For this goal, we have chosen the intervals 
generated when performing tapping in the implementation with 
a web-accessible interface.

During the examination, motor programs are performed at dif-
ferent speeds, right and left hands (only 4 tasks of 2 minutes 
each), which makes it possible to obtain an informative set of 
performance indicators. Further data processing includes com-
pression of primary information and its statistical transforma-
tions in search of a relationship between primary indicators. For 
this purpose we calculated performance indicators: the number 
of clicks for every 6 seconds of work and the average indicator 
for the time of each task; indicators of unevenness (the differ-
ence in productivity between adjacent 6-second intervals);the 
general coefficient of unevenness, which allows to assess the 
speed and stability of the reaction, as well as the asymmetry of 
all indicators (the difference between the performance of tasks 
with the right and left hand, separately for normal and acceler-
ated mode); the effect of arbitrary acceleration (the difference 
between the performance of tasks in normal and accelerated 
mode, separately for the left and right hand).

In addition to tapping, we used clinical and anamnestic; clini-
cal and neurological research methods.

We analyzed examination materials of 21 children with epi-
lepsy (13 boys, 8 girls), aged from 6 to 18 years. In the vast 
majority of cases there were symptomatic forms of the disease, 
only in one case - idiopathic epilepsy. Focal epileptic seizures 
were noted in 6 children, focal and focal seizures with second-
ary generalization were noted in 14 children, and absences were 
noted in 1 child. Seizures during the study were recorded in 4 
patients. All patients received antiepileptic therapy - from 1 to 4 
drugs. The study included children without significant cognitive 
and motor (paresis) disorders. The examination was conducted 
from 10 to 14 days, 3 times a day: morning, afternoon and eve-

ning. To analyze the dynamics of the data, we used the average 
values of indicators for each day of the examination.

Results and discussion. In general, in children of different 
ages who had no seizures during the examination, productivity 
remains in the range of averages for each value. The coefficient 
of unevenness of productivity is increased and unstable (dur-
ing the work, abrupt changes in productivity of varying sever-
ity were detected). In this case, the increase in the unevenness 
may coincide in time with the decrease in productivity (due to 
the general decrease in the functional state) or the unevenness 
increases due to the increase in speed (increase in the overall 
level of excitation). Under conditions of arbitrary acceleration, 
the average productivity, as a rule, increases when performing 
the task with the right hand (in the conditions of work with the 
left productivity in some patients may decrease on some days) 
while maintaining the normal sign of asymmetry. In these condi-
tions, the instability of work can increase significantly; unstable 
manifestations of inversion of asymmetry of the indicator of 
unevenness of productivity are noted. However, the nature and 
degree of these changes are individual depending on the degree 
of instability of the functional state and its individual dynamics, 
the degree of formation of processes of arbitrary regulation.

As one of the clinical observations we present the results of 
the examination of the child R.V. (sex - M), born in 2012. At the 
time of the examination there were no epileptic seizures, stable 
drug remission (about 1 year).

Diagnosis: Symptomatic epilepsy (focal and single second-
ary-generalized seizure), cerebrospinal fluid-hypertension syn-
drome as a result of persistent herpesvirus infection, persistent 
drug remission.

Antiepileptic therapy: Depakin chrono 250 mg twice a day 
(about 22.7 mg/kg of body weight per day).

The results of tapping during the observation are shown in 
Figs 1, 2, 3, 4.

Fig. 1 shows that the average number of clicks per day for the 
entire observation period remains constant and slightly higher 
when performing the task with the right hand. Under conditions 
of acceleration, productivity increases relative to normal perfor-
mance on all days of the examination.

Fig. 2 shows that the coefficient of unevenness when working 
normally in this patient is in the range of 20-40 units, slightly 
lower when working with the right hand (except for the peak of 
unevenness when working with the left hand on the second day 
of the examination). Under conditions of acceleration, the coef-
ficient of unevenness increases when working with both hands 
(more when working with the left hand).

Fig. 1. Dynamics of the average number of clicks in 6 seconds 
(patient R.)

Fig. 2. Dynamics of the coefficient of unevenness (patient R.)
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Fig. 3. Asymmetry of the average number of clicks (patient R.) Fig. 4. Asymmetry of the unevenness indicator (patient R.)

Figs 3, 4 show that the asymmetry of the average number 
of clicks in this patient retains positive values both in normal 
mode and in acceleration, so the productivity of the right hand 
is higher than of the left one. The asymmetry of the unevenness 
index is unstable, but retains positive values when operating in 
normal mode, whereas under conditions of acceleration against 
the background of general instability, the asymmetry of the un-
evenness index may become negative.

The general analysis of these results shows sufficient stability 
in normal mode, while acceleration acts as a destabilizing factor 
due to increased excitability and lack of corrective inhibitory 
effects on the frontal lobes of the left hemisphere, indicating the 
presence of mild asthenic manifestations.

In the presence of seizures during the examination period (1-5 
times a day), the dominance of productivity with the right hand 
relative to the left was absent or expressed insignificantly. In 
some patients, there may be a sharp decrease in productivity on 
certain days, followed by recovery, which was accompanied by 
a general increase in uneven work and surges in its instability. 
The range of changes in the coefficient of uneven productivity 
is much larger than in children of the previous subgroup. Mani-
festations of the inversion of the asymmetry of the performance 
index and the inversion of the unevenness index are observed 
when operating in normal mode and are even more expressive 
in the conditions of acceleration. There is a wide range of these 
changes during the examination period. Lack of stable domi-
nance of the right hand (manifestations of inversion of asymme-
try of productivity and unevenness of work), a significant range 
of changes in productivity and unevenness of work, lack of posi-

tive dynamics in conditions of arbitrary acceleration can serve as 
markers of marked instability of the functional state of the brain.

As an example, we give the data of a patient who has recurrent 
epileptic seizures.

Child B.I., 2011 year of birth. At the time of examination, sei-
zures recur, almost daily (up to 2-5 per day). Diagnosis: Symptom-
atic, structural drug-resistant epilepsy, frequent focal (frontal lobe) 
and secondary generalized seizures as a result of herpesvirus en-
cephalitis - cerebrospinal fluid-hypertension syndrome.

Antiepileptic therapy: 1) Levicitam 750 mg in the morning 
and evening and 500 mg during the day (63.5 mg/kg of body 
weight per day). 2) Finlepsin-retard 300 mg in the morning, 150 
mg in the day and 350 mg in the evening (25.4 mg/kg of body 
weight per day). 3) Clonazepam 1 mg 3 times a day (0.095 mg/
kg of body weight per day). 4) Zarontin 250 mg in the morning 
and evening and 125 mg during the day (19.8 mg/kg of body 
weight per day). The results of tapping during the observation 
are shown in Figs 5, 6, 7, 8.

From the data of Fig. 5 it is seen that the average number of clicks 
per day for the entire observation period when working in normal 
mode is quite stable in the absence of greater productivity of the 
right hand. Under conditions of acceleration, productivity increases 
relative to normal performance on all days of the examination, but 
this increase is more significant when working with the left hand.

Fig. 6 shows that the coefficient of unevenness when work-
ing in normal mode in this patient is very unstable, in the range 
of 18-60 units, when working with both hands (and often this 
indicator is higher when working with the right hand). The same 
patterns are maintained when working in accelerated mode.

Fig. 5. Dynamics of the average number of clicks in 6 seconds 
(patient B.)

Fig. 6. Dynamics of the coefficient of unevenness (patient B.)
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Fig. 7 shows that the asymmetry of the average number of 
clicks in this patient, as a rule, has negative values both in nor-
mal operation and in acceleration, so the productivity of the left 
hand is higher than of the right one.

Fig. 8 shows that the asymmetry of the unevenness of work 
is very unstable, also, as a rule, has negative values both when 
working in normal mode and in acceleration.

The general analysis of these results testifies to consider-
able instability of work both in a normal, and in the accelerated 
mode; the destabilizing effect of acceleration is stronger than in 
the previous case, which indicates both moreexpressive asthenic 
manifestations and a significant lack of corrective inhibitory ef-
fects on the frontal lobes of theleft hemisphere, which is con-
stant and is noticeable even in the absence of additional loads.

Thus, there are significant differences in tapping rates between 
patients with recurrent seizures and children with remissions of 
seizures, taking into account the individual characteristics of the 
studied indicators in each individual child. The obtained results 
allow to consider the proposed variant of tapping as a reliable 
source of additional information about the functional state of the 
brain of children with epilepsy, for the processing of which can 
be used the methods of BD.

In the future, the use of this method of distant examination 
and a systematic analysis of the results will make it possible to 
identify patterns that characterize the deterioration of the func-
tional state of patients and which are predictors of the occur-
rence of an epileptic seizure.

Conclusions. 1. Was created an original version of the known 
method of studying serial motor reactions (tapping) with a web 
interface, which is suitable for the subject to pass distant, repeat-
edly, both during the day and for longer periods of observation.

2. The results of the study showed that patients without seizures 
work quite stably in normal mode while maintaining the dominance 
of the right hand, while under load (arbitrary acceleration) uneven-
ness increases, indicating instability of the functional state, the pres-
ence of asthenic manifestations of varying severity.

3. The lack of dominance of the right hand in terms of produc-
tivity with frequent manifestations of inversion of asymmetry 
of this indicator, a significant range of changes in the coefficient 
of unevenness of work, as well as manifestations of inversion of 
asymmetry indicate a more pronounced destabilization of the func-
tional state of the brain of patients in the presence of seizures during 
the examination. Lack of stable dominance of the right hand, a sig-
nificant range of changes in productivity and unevenness of work, a 
clear negative dynamics, in conditions of arbitrary acceleration can 
serve as markers of significant instability of the functional state of 
the nonspecific brain system at all levels.

4. The presence of significant differences in serial motor re-
sponses between patients with recurrent seizures and children 
with no seizures allows us to consider the proposed option of 
tapping as a reliable source of additional information about the 
functional state of the brain of children with epilepsy, for pro-
cessing of which can be used “Big Data” methods.
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SUMMARY

APPLICATION OF SERIAL MOTOR REACTION INDI-
CATORS AS MARKERS OF FUNCTIONAL CONDITION 
DYNAMICS IN CHILDREN WITH EPILEPSY

Pryvalova N., Shatillo A., Tantsura L., Pylypets O., 
Tretiakov D.

SI “Institute of Neurology, Psychiatry and Narcology, NAMS of 
Ukraine”, Kharkiv, Ukraine

To monitor the functional state of the brain of children with 
epilepsy, we developed an original modification of the method 
of study ingserialmotorreactions (tapping) using touch screen 

Fig. 7. Asymmetry of the average number of clicks (patient B.) Fig. 8. Asymmetry of the unevenness indicator (patient B.)
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devices, which all owsdistant multiple examination and to 
obtain aninformativeset of performance indicators and their 
dynamics. Clinical and anamnestic; clinical and neurological 
research methods were also used. Examination materials of 
21 children with epilepsy (13 boys, 8 girls), aged from 6 to 18 
years were analyzed. The presence of significant differences 
in serial motor responses between patients with recurrent sei-
zures and children with no seizures in all age groups allows 
us to consider the proposed option of tapping as a reliable 
source of additional information about the functional state 
of the brain of children with epilepsy, for data processing of 
which can be used «Big Data» methods.

Keywords: children, epilepsy, «Big Data», functional state of 
the brain, tapping.

	
РЕЗЮМЕ

ВОЗМОЖНОСТИ ПРИМЕНЕНИЯ ПОКАЗАТЕЛЕЙ 
СЕРИЙНЫХ ДВИГАТЕЛЬНЫХ РЕАКЦИЙ В КАЧЕ-
СТВЕ МАРКЕРОВ ДИНАМИКИ ФУНКЦИОНАЛЬНО-
ГО СОСТОЯНИЯ ДЕТЕЙ С ЭПИЛЕПСИЯМИ

Привалова Н.Н., Шатилло А.В., Танцура Л.Н., 
Пилипец Е.Ю., Третьяков Д.В.

ГУ «Институт неврологии, психиатрии и наркологии 
НАМН Украины», Харьков, Украина

Для мониторинга функционального состояния головно-
го мозга детей с эпилепсиями разработана модификация 
методики исследования серийных двигательных реакций 
(теппинга) с использованием устройств с сенсорным 
экраном, которая дает возможность дистанционного мно-
горазового обследования и получения информативного 
набора показателей эффективности деятельности и их ди-
намики. Использованы также клинико-анамнестический, 
клинико-неврологический методы исследования. 

Проанализированы материалы обследования 13 маль-
чиков и 8 девочек с эпилепсиями в возрасте от 6 до 18 лет. 
Наличие существенных отличий показателей серийных 
двигательных реакций между пациентами с повторяющи-
мися приступами и детьми с отсутствием приступов во 
всех возрастных группах позволяет рассматривать пред-
ложенный вариант теппинга в качестве надежного ис-

точника дополнительной информации о функциональном 
состоянии головного мозга детей с эпилепсиями, для об-
работки которой могут быть использованы методы «Big 
Data».

reziume

seriuli motoruli reaqciebis maCveneblebis 
fenqciuri mdgomareobis dinamikis markerebad 
gamoyenebis SesaZlebloba epilepsiiT daavade-
bul bavSvebSi

n.privalova, a.Satilo, l.tancura, e. pilipeci,
d. tretiakovi

saxelmwifo dawesebuleba «ukrainis samedicino 
mecnierebaTa erovnuli akademiis nevrologiis, 
fsiqiatriisa da narkologiis instituti», xar-
kovi, ukraina

epilefsiiT daavadebuli bavSvebis Tavis tvi-
nis funqciuri mdgomareobis monitoringisTvis 
avtorebis mier SemuSavebulia seriuli motoru-
li reaqciebis (teppingi) kvlevis meTodikis origi-
naluri modifikacia sensoruli ekraniT mowyo-
bilobis gamoyenebiT, romelic uzrunvelyofs 
distanciur mravaljerad gamokvlevas da maTi 
moqmedebis efeqturobis Sesaxeb informatiuli 
monacemebis Segrobvebas dinamikaSi. 
gamoyenebulia klinikur–anamnezuri da klini-

kur-nevrologiuri kvlevis meTodebi. Catarda 21 
epilefsiiT daavadebuli 6–18 wlamde bavSvis (13 
biWi, 8 gogona) gamokvlevis masalebis analizi.
seriuli motoruli reaqciebis maCveneblebis 

mniSvnelovani gansxvavebis arseboba ganmeorebi-
Ti gulyrebis mqone pacientebsa da bavSvebSi, 
romlebsac Setevebi ar hqondaT, sxvadasxva asa-
kobriv jgufebSi saSualebas iZleva warmod-
genili teppingis varianti ganixilebodes, ro-
gorc epilefsiiT daavadebuli bavSvebis Tavis 
tvinis funqciuri mdgomareobis Sesaxeb dama-
tebiT sando informaciis wyaro, romlis dasa-
muSaveblad SesaZloa gamoyenebuli iyos „Big-
Data” meTodebi.


