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INFORMATION TECHNOLOGY FOR FORMING A PERSONAL MOVEMENT
REHABILITATION PLAN AFTER A STROKE

Introduction. Stroke ranks second in the list of major causes of death and is the leading
cause of disability in Ukraine. Synthesis of innovative technologies that help to movement
restoration after stroke is an urgent scientific and practical task.

The purpose of the paper is to synthesize the information technology for forming a per-
sonal movement rehabilitation plan after a stroke on the basis of quantitative assessment of
movement deficit according to the evidence criteria.

Results. The technology for information support for forming a movement training personal
plan to restore movements after a stroke has been developed. This technology is implemented by
the specialized software module "MovementRehabStroke 1.0" for information and consulting
support to the physician in determining the plan: movements, programs, movements training
duration based on electromyostimulation and / or biofeedback.

The structural and functional model of the operator (physician) and sofiware module "Move-
mentRehabStroke 1.0" interaction has been developed. This module consists of a graphical interface
and basic information modules: Database, Module "MovementTestStroke 1.1" for quantitative as-
sessment of movement deficit and Module for forming the personal movement training plan. The
interface provides the interactive mode of work with information modules for operator.

An algorithm has been developed for the operation of specialized sofiware module
"MovementRehabStroke 1.0" in researching on the formation of a personal training plan for
patient movements based on indicators of quantitative assessment of movement deficit, which
is provided by the information module "MovementTestStroke 1.1" and information received
from a personal electronic medical record (EMR) of the patient: indicators of neurological
status, concomitant diseases etc.

Conclusions. The obtained results will contribute to the creation of a new class of mo-
bile means of digital medicine — mobile applications installed in the structure of the smart-
phones for movements assessment after a stroke, forming the personal rehabilitation plan,
and assessment of rehabilitation results.
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INTRODUCTION

Up to 150,000 strokes occur each year in Ukraine and more than 100,000 people
die from cerebrovascular disease and stroke. This disease can cause disorders or
loss of movements, vision, speech and mental functions. In addition, stroke dra-
matically increases the risk of dementia. Of particular concern the increase in
stroke rates among people of working age: about a third of all strokes occur before
the age of 60 and only a small proportion of stroke survivors return to work.

The World Health Organization (WHO) estimates that stroke events in EU
countries are likely to increase by 30% between 2000 and 2025 [1]. In Europe
the Stroke Action Plan 2018-2030 was approved.

The experience of many countries shows that quality care for stroke patients
can significantly reduce the risk of premature death or acquired disability.

The relevance and social significance of scientific researches, which results are
presented in the paper, are determined by the synthesis of innovative technologies,
methods and means that contribute to the movements’ rehabilitation after a stroke.

PROBLEM STATEMENT

The main purpose of the rehabilitation process is applying the methods and
means that mobilize, launch and enhance patient’s reserves, aimed at restoring
the affected or lost functions adequately to their state at each rehabilitation stage
taking into account the general patient’s state, conco-mitant diseases etc. Stroke
care should be a continuous sequence of individual treatment and rehabilitation
measures up to the maximum restoration of affected or lost functions. Therefore,
the movement deficit diagnostics after stroke at each rehabilitation stage, the use
of methods and means for quantitative assessment of motor dysfunctions, which
make it possible to perform an in-depth analysis, to identify the specifics and
secondary prevention of motor dysfunctions as well as assessment of the effec-
tiveness of rehabilitation, play an important role.

Quantitative assessment of movement deficit, which is built using modern
intelligent information technologies (IIT) based on evidence criteria, plays an
important role in digital medicine. This assessment supports the physician to
reduce the error in assessing the course and effectiveness of rehabilitation proc-
ess. And it is the basis for synthesis of the mobile means for information and
consulting support the physician in formation and adjustment of personal plan
for affected movements’ restoration at each rehabilitation stage.

The quantitative assessment of hand movement deficit during purposeful
find motor hand training to restore speech is of particular importance. It makes it
possible to study and compare the restoration dynamics of affected fine motor
hand movements with the restoration dynamics of speech in case of motor or
motor-sensory aphasia after a stroke.

The clinical testing results of proposed new technique for quantitative as-
sessment of movement deficit [2] in the study of their restoration dynamics by
TRENAR® technology became the basis for a specialized digital medicine’s
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software module "MovementTestStroke 1.0" for movements diagnosing [3].
This module is made in the software environment Visual Studio 2013, pro-
gramming language — C#. It is installed in the PC structure [4].

The purpose of the paper is to synthesize the information technology for
forming a personal movement rehabilitation plan after a stroke on the basis of
quantitative assessment of movement deficit according to the evidence criteria.

INFORMATION SUPPORT FOR FORMING A PERSONAL MOVEMENT
REHABILITATION PLAN AFTER A STROKE

Information support for forming the personal movements trainings plan with the
purpose of their restoration is implemented by the specialized software module
"MovementRehabStroke 1.0" for information and consulting support to the
physician in forming such a plan: movements, programs and movements training
duration, which is based on methods of electromyostimulation and / or
biofeedback by “TRENAR™ technology. The basic factors in forming the
personal movement training plan are informative indicators of quantitative
assessment of movement deficit, muscle tone, which are determined by a
specialized "MovementTestStroke 1.1" software module, as well as indicators of
the patient's neurological status, information on concomitant diseases. These
indicators determine the movements to be trained, their training duration, as well
as the permission / limitation for training the forced muscle contractions by
program electrical stimulation method or for training the voluntary contractions by
biofeedback method.

The structural and functional model of interaction of the operator
(physician) and specialized "MovementRehabStroke 1.0" software module for
information and consulting support to the physician in forming the patient’s
personal movements training plan after a stroke is presented (Fig. 1).

The software module "MovementRehabStroke 1.0" consists of the graphical
interface and the software module objects — the basic information units: I — Database,
IT — Module for quantitative assessment of movement deficit "MovementTestStroke
1.1", Il — Module for forming the personal movement training plan (Fig. 1).

These information modules are designed as separated units with complete
functionality and are directly connected with the graphical interface. The inter-
face provides the interactive mode of work with information modules for opera-
tor. The software implementation of "MovementRehabStroke 1.0" is the
Microsoft Visual Studio 2013 environment, C # programming language. It is
installed in the PC structure.

Information module [ "Database" consists of two main components:
"Patients list" and "Patient’s account (personal electronic medical record)". It is
designed to store the information about each patient who has already passed or is
passing the rehabilitation for the first time.

The "Patients list" component contains a tabular list, in which each patient is
represented by express information record (hospitalization date, patient’s sur-
name-initials-sex, medical record number, physician's surname).

The operator checks (1) on the interface the presence of the right patient in
this list by the object-oriented programming (OOP) methods. In case of patient’s
absence the operator adds to this list patient’s express information from the
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- the prohibitions / limitations for movements training (e.g., acute period of
illness, diabetes mellitus on decompensation, the artificial cardiac pacemaker

The component "Patient’s account" receives the specialized information:
presence, etc.), marked by the operator;

patient", and also inputs all information from this medical record (neurological

medical record according to standard — form 003/0 "Medical card of the in-
status, concomitant diseases etc.) to Database’s component "Patient’s account".
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- initial expert assessment of movements deficit and results of quantitative
assessment of movement deficit before and after rehabilitation from information
module Il (Module for quantitative assessment of movement deficit);

- the personal plans for movements rehabilitation (recommended and generated
by the operator) from the information module III (Module for forming the per-
sonal movement training plan). This information is also stored in relevant clusters
of the Database’s patient's personal electronic medical record (EMR).

At the request of the operator (1), the interface displays (4) complete
information from the patient's personal EMR — information from the medical
card and specialized information.

Information module II — Module for quantitative assessment of movements
deficit "MovementTestStroke 1.1" contains tables for expert assessment of move-
ments deficit of upper and lower limbs at the individual joints level according to the
main evidence criteria (muscle strength, movement’s volume) [5]; for assessment by
additional evidential criteria of fine motor hand (contrasting the thumb, flexing the
hand’s fingers in fist, the hand’s main motor function (capturing), the hand’s fingers
extension) [3, 6] (Table 1) and walking (walking shape); as well as for assessment of
muscle hyper- or hypotone [3, 5, 7] according to the Protocol for quantitative assess-
ment of movements deficit of patient after a stroke [3].

The difference in fine motor hand assessment is in introduction of additional
evidence criterion — the hand’s fingers extension, which is important both for form-
ing the personal plan of its training and to assess the fine motor hand restoration,
associated with the speech restoration [8] according to the Table 1. These relevant
changes are introduced in the previously developed Protocol [3]. It is this introduc-
tion of additional evidence criterion that differs the information module for quantita-
tive assessment of movement deficit "MovementTestStroke 1.1" from the previ-
ously developed "MovementTestStroke" [3].

Expanding the criteria number for deficit assessment of affected hand sup-
ports the in-depth analysis of deficit. It is important for forming the personal fine
motor hand training plan and for restoration of various aspects of its function,
including speech restoration in case of motor or motor-sensory aphasia. Move-
ment restoration of affected hand is of particular importance, after all most
common deficit after a stroke is hemiparesis of contralateral upper limb, with
more than 80 % of stroke patients experiencing this condition acutely and more
than 40 % chronically [9].

The operator calls (2) on the interface the relevant expert assessment tables
and performs with their application the initial expert assessment of patient's
movement deficit according to the evidence criteria, expressed in points.

The operator receives (5) the results of quantitative assessment of patient's
movement deficit (integrated quantitative assessment of the deficit, paresis de-
gree, value and gradation of movement restoration efficiency) according to the
OOP methods based on initial expert assessment from the information module
II (Module for quantitative assessment of movement deficit).

The initial expert assessment and the results of quantitative assessment of move-
ment deficit are stored EMR clusters ("Initial expert assessment of movements deficit"
and "The results of quantitative assessment of movements deficit") in Database.
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Table 1. The fine motor hand assessment by criteria

. . Flexion of the The hand’s main The hand’s
Points / Contrasting of s motor function
o . hand’s fingers . . fingers exten-
Criterion the thumb . (grasping and holding .
in fist . sion
objects)
Reaches the base Fpll ﬁngers The main function is Full fingers
5 flexion in formed :
of all fingers fist saved completely extension
Grasping and holding Significant
Reaches the base Full fingers of big objects are fingers exten-
4 of all fingers flexion in saved, grasping of sion. The open
(without holding slightly opened small objects (with no fist volume is
the base) fist hold function) is avail- | 75-90% of the
able norm.
. . Moderate
Limited fingers Grasp e an.d h°1f1mg fingers exten-
. of big objects is . .
3 Reaches the base flexion in mod- available. oraspine of sion. Hand is
of fourth finger erately opened > rasping in the half-
small objects is com-
fist . opened fist
plicated
form.
Grasping of big objects Slight fingers
Moderate fingers | without their long and extension.
Reaches the base . . L . ..
2 of third finger flexion without strong holding is avail- | Hand is in the
& fist formation able, grasping of small slight-opened
objects is impossible fist form.
Grasping and holding
both big and small Partial fingers
. objects are impossible; extension.
1 %?izlzziéhgr?a:f Sh%l; fii:)lfers the additional function Hand is in the
& X of supporting and closed fist
pressing the object is form.
saved
Fingers exten-
. Grasping and holding sion is impos-
0 Cx“s:;%‘%els No ﬁni%)e;s flex- both big and small sible. Hand is
P objects are impossible in the closed
fist form.

Information module III "Module for forming the personal movement training
plan" is designed for information and consulting support to the physician in forming
the personal movements training plan, which is most effectively activates the addi-
tional reserves of the patient's organism to restore the movements.

This information module receives information on concomitant diseases, the emo-
tional and volitional sphere state and prohibition / limitation factors of movements
training from the relevant clusters of patient's EMR in Database, the initial expert
assessment of movements deficit and the patient’s paresis degree from module for
quantitative assessment of movements deficit "MovementTestStroke 1.1".

This module contains OOP methods, which determine the permission / limi-
tation / prohibition for movements training based on certain factors, and permit-
ted movements, methods, programs and movements training duration based on
the initial expert assessment of patient's movement deficit; adjust these indica-
tors based on concomitant diseases and the emotional and volitional sphere state;
distribute methods, programs, movements and their training duration by priority
according to the relevant decision rules.
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Submitting the priority to method, training program comes from the princi-
ple of activating the additional reserves of organism for movement restoration at
the current patient’s rehabilitation stage. The priority for movement depends on
motor disorders depth, but if patient has motor aphasia elements, then fine motor
hand movements training gets a higher priority. The main factors of training
duration are the patient’s general condition, concomitant diseases, individual
sensitivity to electrical stimulation, emotional and volitional sphere state etc.

The operator is issued (3) by notification and the patient’s session ends in
case of movements training complete prohibition factors are present in patient.
In case of movements training limitations, the program continues to work with
taking it into account.

The recommended personal rehabilitation plan according to priority of its
components (methods, programs, movements and their training duration) is out-
put for the operator on the interface (3) and also recorded in EMR cluster "Rec-
ommended personal rehabilitation plan" (Database).

The operator checks (3) the recommended personal plan and optionally calls
up complete patient information, which is displayed (6) on the interface. Opera-
tor marks (3) in this plan concrete movements, programs and movement training
duration, i.e. forms a personal plan for movements training at this rehabilitation
stage. Using OOP methods, the personal plan is generated by the operator to the
EMR cluster "Personal plan for rehabilitation, generated by operator" (Data-
base) and also is displayed as a text file on the interface (6).

The operator begins training the patient's movements at certain rehabilita-
tion stage according to generated personal rehabilitation plan. After completing
the movement training sessions, the operator diagnoses the patient's movements
and determines the rehabilitation effectiveness.

ALGORITHM FOR FORMING A PERSONAL REHABILITATION PLAN

Algorithm for operation of specialized software module "MovementRehabStroke
1.0" for information and consulting support to the physician in researching for form-
ing the patient's personal movements training plan based on expert and quantitative
assessment of movements deficit, determined by specialized "MovementTestStroke
1.1" software module, with taking into account patient’s neurological status, con-
comitant diseases, emotional and volitional sphere state etc. (Fig. 2).

According to the structural and functional model (Fig. 1), the module opera-
tion begins with loading the patients list, checking the presence of right patient
in the list by the operator. If the list is not yet been created or no such patient
exists, the operator inputs express information from that patient's medical record
to create or update the patient list. At the same time, a personal electronic medi-
cal record (EMR) of the patient is created. After data input, the operator returns
to the updated patients list.
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Start

‘ Create / update
the Patients list

A

A 4

Patients list

Check of the patient in list

Is the patient NO Input of the patient’s

in the list? express information
YES ¢

Creation of

Select of the patient from list !
patient's EMR

v

Formation of the personal
patient's movement training plan

v

Input of the information from the patient's medical record.
Marking of the prohibitations / limitations for patient's movements training

v !

EMR < Quantitative assessment
of movements deficit

i

The results of quantitative
assessment of movements deficit

Input of the initial expert
l¢-| @ssessment of patient's movements
deficit by operator

Is enough dat.a. for: YES Assessment of rehabilitation
assess the rehabilitation effectiveness
effectiveness?
NO | |
End the patient’s NO Continue?
session
YES

O ©

Fig. 2a. Algorithm for forming a personal movement rehabilitation plan: description of the
patient’s general state, assessment of movement deficit and rehabilitation effectiveness

Forming the patient’s personal movements’ rehabilitation plan begins with
input of the information by the operator from the patient's medical record: neuro-
logical status, emotional state, concomitant diseases, as well as marking the pro-
hibitation / limitation factors of movements training. The information is recorded
in the patient's EMR.
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YES Is there prohibition of
EMR movements training?
NO
Determining of the allowed movements, programs and
EMR duration of their training, their distribution by priority
Formation of the recommended EMR
personal movements training
plan A
>
-
Is it necessary to review the NO
complete patient’s
i ion?
information? YES
EMR Dlsp_]ay ,OT.th? complete
patient’s information

A 4

Adjustment of the recommended
personal plan by operator

v

The personal plan
generated by operator

Is the plan NO

approved?

NO
End the program

Is it necessary to end
the program?

Fig. 2b. Algorithm for forming a personal movement rehabilitation plan:
recommended and finally generated by operator plans

The next step is the movement deficit diagnostics. The operator inputs the
initial expert assessment of movement deficit of patient’s upper and lower limbs’
selected departments at joints level, hand and walking. The program calculates
and displays the results of quantitative assessment of movement deficit to the
operator. The obtained information is recorded in the patient's EMR.

The rehabilitation effectiveness is quantitatively assessed at the end of pa-
tient's rehabilitation course. The operator is provided with quantitative and ver-
bal characteristics of efficiency.

The patient session ends if only a quantitative assessment of movement
deficit is required.

In case of forming the personal movements’ rehabilitation plan there is a
check of the permission / limitations / prohibition to perform the trainings based
on prohibition / limitation factors of movements’ trainings. If there is a move-
ment training prohibition, the patient session ends, the operator is given the pro-
hibition notice, which is recorded in the patient's EMR.
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Forming the personal movements rehabilitation plan continues in case of training
permission. The recommended personal movements’ rehabilitation plan — permitted
movements, methods, programs and movement training duration, which are distrib-
uted by priority, is output to the operator. This plan is recorded in the patient's EMR.

The operator after reviewing the plan adjusts it by marking the concrete
movements, methods, programs and movement training duration. At the same
time, operator’s choice is based on complete information on the patient, which
he can view optionally. The personal plan generated by the operator is also re-
corded in the patient's EMR and is displayed to the operator in the text file form.
If the operator doesn’t approve this plan, it is possible to correct it with rewriting
in the patient's EMR. Finally the patient's personal movements training plan
generated by the operator is that plan, according to which the movements are
trained at this rehabilitation stage.

Then the operator either ends the session with the current patient or ends the
program.

The patient's rehabilitation course ends with a diagnostics — the quantita-
tive assessment of rehabilitated movements deficit with the rehabilitation effec-
tiveness assessment.

It should be noted that the formed personal movements training plan at a
certain rehabilitation stage needs to be updated at the following stages.

CONCLUSIONS

Theoretical and practical bases of synthesis of information technology for
forming a personal movement rehabilitation plan for patients after a stroke have
been developed. The information technology is implemented by the specialized
tool of digital medicine — software module "MovementRehabStroke 1.0".

This module consists of a graphical interface and basic information modules:
Database, Module "MovementTestStroke 1.1" for quantitative assessment of
movement deficit and Module for forming the personal movement training plan. The
software implementation of modules of both the "MovementRehabStroke 1.0" and
"MovementTestStroke 1.1" is the Microsoft Visual Studio 2013 environment,
C# programming language. They are installed in the PC structure.

The information module for quantitative assessment of movements deficit
"MovementTestStroke 1.1" implements in an interactive mode a complete com-
putational research algorithm of motor dysfunctions after a stroke. It provides
the operator with distributed and integrated quantitative assessment of deficit of
limb movements, their departments, fine motor hand, walking, muscle tone on
the main and additional evidence criteria. The proposed approach in digital for-
mat provides an opportunity to perform the in-depth analysis, identify the disor-
ders specificity for forming the personal rehabilitation plan, secondary preven-
tion of disorders, rehabilitation effectiveness assessment.

The module operation is verified in clinical settings (23 patients after
ischemic stroke). Expanding the range of additional evidence-based criteria for
fine motor hand function assessing — the hand’s fingers extension is important
both for formation of the personal training plan and for assessing the recovery of
fine motor hand, which is associated with speech restoration.
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The recommended personal rehabilitation plan by priority of its components
(methods, programs, movements and their training duration) provides the opera-
tor with information and consulting support in formation (determination) of the
personal movement training plan, which most effectively activates additional
reserves of the organism to restore the movements, affected by pathology, at a
certain rehabilitation stage and doesn’t harm the general patient’s condition.

Storing the complete patient’s information — information from the patient's
medical record and specialized information (quantitative assessment of move-
ments deficit, movements’ restoration personal plans — recommended and gen-
erated by the operator) — in the personal electronic medical record provides an
opportunity to assess the rehabilitation effectiveness and its in-depth analysis.

The movements training personal plan needs to be regularly updated at vari-
ous rehabilitation stages for the purpose of maximum or full restoration of motor
and speech functions. The speech restoration in case of motor or motor-sensory
aphasia is dependent on training and restoration of affected fine motor hand.

The obtained results will contribute to the creation of a new class of mobile
means of digital medicine, installed in the structure of the smartphones for
movements’ assessment after a stroke, forming the personal rehabilitation plan
and assessment of rehabilitation results.
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IHOOPMAILIHA TEXHOJIOTIS1 ®OPMYBAHHS I[IEPCOHAJIBHOI'O IIJIAHY
PEABUTITALIIT PYXIB ITICJIA ITHCYJIBTY

Bcmyn. IHcynbT nocifae apyre Miclie y Nepelliky roJOBHUX YHHHUKIB CMEPTI 1 € IPOBIIHOIO
MPUYMHOK 1HBATIMHOCTI B YKpaiHi. CHHTE3 IHHOBAI[IHHUX TEXHOJIOTIH, SKi CIPUSIOThH BiJHO-
BIICHHIO IIOPYIICHUX ab0 BTpayeHHWX BHACTIJOK IHCYJIBTY PyXiB — akTyalbHEe HayKOBO-
TIPUKIIAIHE 3aBIaHHS.

Memor cmammi € cuHTe3yBaHHS iHPOpMaIiitHOT TeXHOJIOTIT ()OPMYBaHHS MTEPCOHAIB-
HOTO TUIaHy pealdiniTamii pyXiB MicJis iIHCYIbTY Ha 0a3i KiIbKICHOTO OI[IHFOBaHHSA iX AedinuTy
3a JI0Ka30BUMU KPUTEPiIMH.

PesyabTaTu. Po3po0iieHo TeXHOJIOTiH0 iHPOPMALIIIHOTO CYNPOBO/DKEHHS (POPMYBaHHS Tep-
COHAJIBHOTO IUIaHy TPEHYBaHb PyXiB 3 METOIO X BiJHOBJICHHSI IICIIA iHCYJIBTY, SIKy peasliye crellia-
Ji30BaHUN mporpamHuii Moayis «MovementRehabStroke 1.0»  iHdopMaliiiHO-KOHCYIBTALIHOT
JIOTIOMOTH JIIKAapIO Y BU3HAUYCHHI IUIAHY: PYXH, METOJH (EJIEKTPOMIOCTUMYJISIIIis Ta / 200 Giosoriv-
HHH 3BOPOTHHH 3B SI30K), POTpaMH, TPUBATICTh TPCHYBAHHSI.
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Po3pobieHo cTpykTypHO-(hYHKIIIOHATIEHY MOJIENb B3aEMOIIi oreparopa (Jikaps) 3 Iporpam-
HuM MoaysieM «MovementRehabStroke 1.0», skuii cknagaetbest 3 rpadiuroro iHtepdeiicy Ta romno-
BHUX iH(popMaliiiHux MomyniB: basu nanmx, KinbkicHoro ouiHioBaHHS fAedilmTy pyXiB
«MovementTestStroke 1.1», dopMyBaHHS NMEPCOHATLHOIO IUIAHY TPEHYBaHHS pyXiB. [HTepdeiic
3a0e3redye oreparopy JIaJloroBHi PeXKUM poOOTH 3 iHPOpMALIITHIMU MOJTYJISIMH.

Po3pobneno  anroputM  poOOTH  CIEIiai30BAHOTO  MPOTPAMHOTO  MOJIYJIS
«MovementRehabStroke 1.0» y mpoBeneHHi JociipkeHb 3 (OpPMYyBaHHS NEPCOHAIBLHOTO
IUIaHy TPEHYBaHb PyXiB IAlli€HTa 3a NOKAa3HUKAaMH KUIbKICHOIO OLiHIOBaHHA AehilUTY py-
XiB, siki Hazmae iHopmaiiHuit Mmoayse «MovementTestStroke 1.1», Ta iHpopMmariii, o Haa-
XOIUTH 3 IEPCOHANBHOTO EJIICKTPOHHOro MeamdHoro 3amucy (EM3) mamieHTa: IMOKasHHKH
HEBPOJIOTIYHOTO CTATyCy, CYMyTHI 3aXBOPIOBAHHS TOIIIO.

BucHoBku. OTprMaHi pe3ysbTaTd CIPUATUMYTH CTBOPEHHIO HOBOTO KIIACY MOOLTEHHX
3ac00iB U(PPOBOi MEAUITMHE — MOOUIBHUX 3aCTOCYHKIB Y CTPYKTYpi CydyacHUX cMapT(OHIB
JUI TIarHOCTUKM PYyXiB IICIs 1HCYNBTY, (DOPMYyBaHHS NEPCOHAIBHOrO ILIaHYy peabimiTamii,
OLIiHIOBaHHS 11 €()eKTHBHOCTI.

Knrwwuosi cnosa: ingopmayitina mexnonozis, yupposa meouyuna, npocpamHi Mooyui, iH-
cynvm, pyxu, oiazHocmuka, peabinimayis, nepcoHAIbHUL NIAH, CMPYKMYPHO-QYHKYIOHATbHA
MoOenb, aneopumm, eleKmpocmumynayis, 6io102iuHull 360pOMHULL 36 'SI30K.
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