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Introduction. A person’s ability to adapt physically
and socially is complex and diverse. It is determined
by many factors, including somatic condition, ability to
endure physical and psycho-emotional load, degree of
training, etc [1,2,3,4,5,6,7].

Disruption of the spatial configuration of the spine
leads to significant functional and subsequently patho-
logical changes in the activity of the cardiovascular and
respiratory systems of the body [1,2,3,4,5,6,7]. Disrup-
tion of the activity of cardiovascular and respiratory
systems in scoliosis deformation of the spine is associ-
ated not only with the displacement or compression of
the chest organs, but also with constant irritation of the
endings of the autonomic vegetative nervous system,
clinical manifestation of which are the symptoms of veg-
etative disbalance [1,2,3,4,5,6,7].

Taking into consideration the peculiarities of the de-
velopment of children with scoliosis, and the causes of
their pathology, there is a problem of properly educat-
ing such a contingent of children / adolescents in order
to prevent possible secondary abnormalities in emo-
tional and physical development, as well as early dis-
ability [1,2,3,4,5,6,7].

Object of the research is to study the dynamics of
individual indicators of the function of the vegetative
nervous and cardiorespiratory systems of children aged
11-14 years with scoliosis compared with their almost
healthy peers from secondary school.

Object and methods of research. There were 43
children aged 11-14 years under our supervision. Each
age group included both healthy children and children
with scoliosis.

The main group consisted of 19 children with sco-
liosis, 9 of them are boys and 10 are girls. The control
group consisted of 24 practically healthy peers — 12 boys
and 12 girls.

Physical performance of the children under research
was determined on the basis of an analysis of myocar-
dial demand in oxygen, Kerdo index, endurance ratio,
Robinson index, maximal stroke blood volume, minute
blood volume, average blood pressure (table).

The results obtained were processed using MUS-
TAT.12 (USA) applications. The reliability of the data for
the independent samples is calculated by the t criterion
student (when distributing arrays close to normal). The
difference was considered significant at P> 0.05.

elena.dychko@ukr.net

Research results. The dynamics of the results of
individual indicators of the function of the autonomic
nervous and cardiorespiratory systems of children aged
11-14 years with scoliosis are shown in table.

Analysis of the dynamics of the test of physical per-
formance of children aged 11-14 years showed that the
need for myocardium in oxygen both during rest and
during exercise, as well as the first and second rest was
the same among practically healthy children and boys
and girls with scoliosis (table).

During physical activity, myocardial oxygen demand
increased sharply and equally both among girls and
boys of 11-14 years of age as in the control group and in
experimental control group without significant gender
difference (p> 05; table).

There were no gender differences in the Kerdo index
in the group of almost healthy adolescents of 11-14
years and adolescents with scoliosis of the same age (p>
0.05; table). However, when comparing between obser-
vation groups, one immediately draws attention is that
several times exceeding the value of the Kerdo index in
the group of children with scoliosis, and this pattern is
characteristic for both girls and boys (table). The deter-
mined fact indicates that the extremely powerful activa-
tion of the sympathetic nervous system is found in chil-
dren with scoliosis also persists in adolescence.

During physical activity the same tendency persists
in the distribution of the parameter of the Kerdo index:
a significant excess of the index in the group of girls and
boys aged 11-14 years with scoliosis compared with the
control group. In addition, the Kerdo index in adolescent
girls with scoliosis statistically significantly exceeded the
corresponding values of adolescent boys with scoliotic
disease (p <0.05; table). The detected tendency persists
during the first and second rest.

Determination of the degree of training of the car-
diovascular system on the basis of the calculation of the
endurance coefficient allowed us to establish that the
corresponding coefficient was not significantly different
among the groups under study in the state of rest and
physical activity, as well as the first and second rest from
the physical activity (p> 0,05; table).

Analysis of the systolic heart rate according to the
Robinson index showed that in the rest state the high-
est index was found in almost healthy adolescent girls,
although statistically significant difference was found
only among the girls of the experimental and control
groups (p <0.05; table). The same pattern was observed
in childhood: in adolescents with scoliosis, as well as in
children of 7-10 years, the Robinson index is lower com-
pared to almost healthy children. The control group of
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Table — Dynamics of physical performance test results of children with scoliosis aged 11-14 years

. Units of Practically healthy children Children with scoliosis
Indicators measurement| Boys (n = 12) [Girls (n=12)] P |[Boys(n=9)Girls(n=10) P | P, | P,
rest ml /min/m? | 9,67+5,44 | 10,15+3,48 |>0,05| 9,20+2,53 | 9,01+0,18 |>0,05|>0,05[>0,05
n:;‘:c:f;ﬂ::’:n physical activity | ml /min/m? | 25,78+3,78 | 25,09+5,59 |>0,05 | 21,10+4,31 | 25,37+0,29 |>0,05|>0,05[>0,05
oxygen 1rest ml /min/m? | 11,37+2,32 | 11,50+4,00 |[>0,05|10,56+1,85| 12,18+0,43 |>0,05|>0,05/>0,05
2 rest ml /min/m? | 11,77+3,93 | 11,92+4,42 |>0,05|12,59+2,37 | 14,51+0,25 |>0,05|>0,05[>0,05
rest st.un 6,82+3,32 | 2,18+1,50 |>0,05|33,76%2,67 | 32,42+0,09 |>0,05|<0,01|<0,01
The Kerdo Index physical activity st.un 20,55%6,69 | 18,20+2,77 |>0,05|53,16%5,25 | 65,44+0,13 |<0,05|<0,01|<0,01
1rest st.un 6,22+41,59 | 4,39+2,17 |>0,05 |33,06%4,15 | 39,54+0,02 [>0,05|<0,01|<0,01
2 rest st.un 5,22+1,88 | 4,69+2,14 |>0,05|39,36+5,20 | 45,450,11 |>0,05|<0,01|<0,01
rest st.un 3,32+1,68 | 3,50%1,42 |>0,05| 3,24%1,72 | 2,95+0,01 [>0,05|>0,05/>0,05
) physical activity st.un 6,751£1,63 6,13+1,63 |>0,05| 9,80+2,71 | 12,84+0,13 (>0,05|>0,05|<0,01
Endurance ratio
1 rest st.un 4,03+2,14 4,22+1,72 |>0,05| 4,20+2,11 | 5,32+0,04 |>0,05(>0,05/>0,05
2 rest st.un 4,15+2,28 | 4,22+1,72 |>0,05| 5,13+2,52 | 6,34+0,02 |>0,05/>0,05[>0,05
rest st.un 83,13+11,11 | 92,75+3,29 |>0,05| 84,01+7,32 | 83,23+0,63 [>0,05(>0,05/<0,05
The Robinson | physical activity st.un 243,50+5,08 | 237,17+6,47 | >0,05 [191,30+0,60| 224,36+0,17|<0,01|<0,01[>0,05
Index 1rest st.un 103,33+4,00 | 105,50+5,08 | >0,05 | 95,21+0,36 |107,38+0,09 |<0,01|<0,05/>0,05
2 rest st.un 107,80+4,53 | 108,70+7,82 | >0,05 [113,18+0,31|130,56+0,37|<0,01|>0,05(<0,05
rest ml/str 51,70+4,30 | 50,50+5,17 |>0,05 | 59,50+0,11 | 62,28+0,08 [<0,01|>0,05/|<0,05
Maximum stroke | physical activity ml/str 51,13+4,97 | 52,50+7,00 |>0,05 | 42,59+0,21 | 37,24+0,09 |<0,01|>0,05/|<0,05
volume of blood 1 rest ml/str 47,43+5,02 | 45,70+6,03 |>0,05 | 54,46+0,39 | 49,30+0,36 (<0,01|>0,05[>0,05
2 rest ml/str 47,70+4,30 | 45,7046,03 | >0,05 | 53,44+0,20 | 49,49+0,12 |<0,01|>0,05/>0,05
rest I/min 3,08+1,89 | 3,28+1,53 |>0,05| 2,85+0,35 | 2,65+0,02 [>0,05|>0,05/>0,05
. physical activity I/min 6,32+1,68 | 6,42+2,92 |>0,05| 5,31+0,05 | 4,95+0,02 [<0,01|>0,05/>0,05
Minute blood flow -
1rest I/min 3,3041,78 | 3,45+2,08 |>0,05| 3,30+0,09 | 2,84+0,03 [<0,01|>0,05/>0,05
2 rest I/min 3,37+1,86 | 3,43+2,07 |>0,05| 3,82+0,09 | 3,37+0,23 [>0,05|>0,05/>0,05
rest mm Hg 90,90+4,73 | 91,58+2,92 |>0,05| 76,08+0,24 | 71,42+0,09 [<0,01(<0,01|<0,01
Average blood | physical activity mm Hg 133,40+6,00 | 132,90+5,42 | >0,05 | 88,16+0,03 | 83,09+0,08 [<0,01(<0,01|<0,01
pressure 1rest mm Hg 99,25%8,79 | 99,62+5,55 |>0,05|77,18+0,25 | 75,42+0,47 |<0,01|<0,05|<0,01
2 rest mm Hg 100,80+6,30 | 101,17+4,67 | >0,05 | 78,31+0,09 | 78,91+0,08 [<0,01|<0,01/<0,01

Notes: P — the difference is reliable between practically healthy boys and girls and with scoliosis ones. P1 — the difference is reliable between
practically healthy boys and with scoliosis ones. P2 — the difference is reliable between practically healthy girls and with scoliosis ones.

adolescents demonstrated better cardiovascular func-
tion compared to children of 7-10 years of age (table).
The best energy potential of the body of adolescents
with scoliosis in comparison with almost healthy ado-
lescents persists since childhood.

The Robinson index increased while physical activity,
with a statistically significantly higher index in the exper-
imental group of girls compared to male adolescents (p
<0.05; table). The same tendency was found both dur-
ing the first and the second rest (table).

The highest maximum stroke volume of blood at
rest was found in adolescent girls with scoliosis. More-
over, this indicator statistically significantly exceeded
both the corresponding value in boys with scoliosis and
the stroke volume of blood in almost healthy boys and
girls. During physical exercises, the maximum shock vol-
ume of blood decreased in both the adolescent group
with scoliosis and the control group (table), however,
the lowest values were recorded in the experimental
group both among girls and boys. The lowest values of
maximum stroke volume during physical exercises and
during the first and second rest were recorded in girls
with scoliosis, while the highest values were observed
in boys from the experimental group.

The value of minute volume of blood at rest and
during the first and second rest was not significantly
different among almost healthy children aged 11-14
years compared with their peers with scoliosis (p> 0.05;
table). During physical exercises a statistically significant
lower value of minute blood volume was observed only

in adolescent girls with scoliosis compared to adoles-
cent boys in the study group (table).

Average blood pressure was not statistically signifi-
cantly different in girls and boys of control group (table),
but it was statistically significantly lower in the group of
adolescents with scoliosis. As in childhood, the lowest
blood pressure was detected in adolescent girls with
scoliosis, and this indicator was statistically significantly
different from the corresponding values of both healthy
girls of the same age group and boys with scoliosis
(table). The same pattern was maintained during physi-
cal activity and during the first and second rest.

Conclusions. Thus in the result of our study it was
found that children with scoliosis are behindhand their
almost healthy peers in terms of autonomic nervous
function and cardiorespiratory systems. Myocardial oxy-
gen demand at rest, during physical activity and during
restitution was lower in scoliosis children than in practi-
cally healthy ones. The Kerdo index in children with sco-
liosis before, during and after exercises was higher than
in practically healthy ones. Children with scoliosis had
lower Robinson’s index.

Prospects for further research were to study the
dynamics of autonomic nervous and cardiorespiratory
function in adolescents aged 15-17 years with scoliosis
compared with their relatively healthy peers from sec-
ondary school.
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BUBYEHHA OMHAMIKM OKPEMMX MOKA3HUKIB dYHKLLIT BETETATUBHOI HEPBOBOI | KAPAIOPECMIPATOP-
HOI CUCTEM AITEM BIKOM 11-14 POKIB 13 CKOJ1I030M

Awnuko O. A.

Pe3tome. CTaTTa npucBAYEeHa BMBYEHHIO NMOKa3HMKIB GYHKLIT BeretaTMBHOI i KapaiopecnipaTopHoi cuctem y
aiten. Mposogunoca gocniaxkeHHa 43 gitein 11-14 pokis, 3 HUX 19 aiTelt i3 ckonio3om, Ta 24 NPaKTUYHO 340P0OBUX
OAHONITKA. TAaKUM YMHOM, BCTAHOBM/M, LLO CKONiO3 y BiLi 11-14 poKiB acOLLtOE i3 3HAYHOK aKTUBALLIED CMMNATO-
A, peHAN0BOI CUCTEMM OPraHi3my, KOTPa CTaTUCTUYHO 3HAYMMO NepPeBAXKAE Y A4iBYAT 3i CKONIO30M, CEpLEBO-CYANHHA
cucTema nigAiTKiB 3i CKONI030M XapaKTepum3yBaiaca OCTaTHIM piBHEM TPEHOBAHOCTI, KOTPUIA He NocTynaBca Koeodi-
LLIEHTY TPEHOBAHOCTI NiANITKIB KOHTPOLHOI Fpynu.

Knwouosi cnosa: aitn 11-14 pokis, ckonios, BereTaTMBHa HepPBOBA CUCTEMA, KapAiopecnipaTopHa cuctema.

MU3YYEHUE OUHAMMUKN OTLENbHbLIX MOKA3ATE/IEA ®YHKLUW BEFTETATUBHOW HEPBHOM U KAPAWOPE-
CMUPATOPHOM CUCTEM AETEM B BO3PACTE 11-14 JIET CO CKO/INO30M

Obiuko E. A.

Pe3tome. CTaTbA NOCBSALLEHA U3YYEHMIO NOKasaTenen GyHKLMM BEFreTaTUBHON U KapaMopecnnupaTopHOM cuctem
y aetei. MNposogunocb nccnegosarHue 43 geteit 11-14 net, n3 HUX 19 getert co CKOANMo3oM, 1 24 NpPaKTUYECKN 340-
POBbIX CBEPCTHMKA. TakMM 06pa3om, yCTaHOBM/IM, YTO CKO/IMO3 B Bo3pacTe 11-14 neT accoummpyeT co 3HaYUTEIbHOM
aKTMBALMEN CMMMATOaAPEeHaN0BOM CUCTEMbI OPraHM3Ma, KOTopasa CTaTUCTUYECKM 3HAYMMO npeobnasaeT y Aesy-
LEeK CO CKONMO30M, CepAeyYHO-COCyaNCTaa CUCTEMA NOAPOCTKOB CO CKOIMO30M XapaKTepn3oBanacb AOCTAaTOYHbIM
YPOBHEM TPEHMPOBAHHOCTM, KOTOpPasA He ycTynasna KoadpdUUMEHTY TPEHUPOBAHHOCTU NMOAPOCTKOB KOHTPOJIbHOW
rpynnbi.

Kniouesble cnosa: getn 11-14 net, cKonnos, BereTaTMBHaA HEpPBHaA CUCTEMA, KapANOpPEeCnMpaTopHasn cucTema.

STUDY OF DYNAMICS OF INDIVIDUAL INDICATORS OF FUNCTION OF VEGETATIVE NERVOUS AND CARDIORES-
PIRATORY SYSTEM OF CHILDREN 11-14 YEARS WITH SCOLIOSIS

Dychko O. A.

Abstract. The article is devoted to the study of indicators of function of the autonomic and cardiorespiratory
systems in children. A study was conducted of 43 children of 11-14 years, including 19 children with scoliosis, and
24 practically healthy peers.

The purpose of the study was to study the dynamics of individual indicators of the function of the autonom-
ic nervous and cardiorespiratory systems of children aged 11-14 years with scoliosis compared with their almost
healthy peers from secondary school.

Analysis of the dynamics of the test of physical performance of children aged 11-14 years showed that the need
for myocardium in oxygen both during rest and during exercise, as well as the first and second rest was the same
among practically healthy children and boys and girls with scoliosis.

During physical activity, myocardial oxygen demand increased sharply and equally both among girls and boys of
11-14 years of age as in the control group and in experimental control group without significant gender difference.

There were no gender differences in the Kerdo index in the group of almost healthy adolescents of 11-14 years
and adolescents with scoliosis of the same age. However, when comparing between observation groups, one im-
mediately draws attention is that several times exceeding the value of the Kerdo index in the group of children with
scoliosis, and this pattern is characteristic for both girls and boys. The determined fact indicates that the extremely
powerful activation of the sympathetic nervous system is found in children with scoliosis also persists in adoles-
cence.

During physical activity the same tendency persists in the distribution of the parameter of the Kerdo index: a sig-
nificant excess of the index in the group of girls and boys aged 11-14 years with scoliosis compared with the control
group.

Determination of the degree of training of the cardiovascular system on the basis of the calculation of the endur-
ance coefficient allowed us to establish that the corresponding coefficient was not significantly different among the
groups under study in the state of rest and physical activity, as well as the first and second rest from the physical
activity.

Analysis of the systolic heart rate according to the Robinson index showed that in the rest state the highest index
was found in almost healthy adolescent girls, although statistically significant difference was found only among the
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girls of the experimental and control groups. The best energy potential of the body of adolescents with scoliosis in
comparison with almost healthy adolescents persists since childhood.

The Robinson index increased while physical activity, with a statistically significantly higher index in the experi-
mental group of girls compared to male adolescents. The same tendency was found both during the first and the
second rest.

The highest maximum stroke volume of blood at rest was found in adolescent girls with scoliosis. Moreover,
this indicator statistically significantly exceeded both the corresponding value in boys with scoliosis and the stroke
volume of blood in almost healthy boys and girls.

The value of minute volume of blood at rest and during the first and second rest was not significantly different
among almost healthy children aged 11-14 years compared with their peers with scoliosis. During physical exercises
a statistically significant lower value of minute blood volume was observed only in adolescent girls with scoliosis
compared to adolescent boys in the study group.

Conclusions. Thus in the result of our study it was found that children with scoliosis are behindhand their almost
healthy peers in terms of autonomic nervous function and cardiorespiratory systems. Myocardial oxygen demand
at rest, during physical activity and during restitution was lower in scoliosis children than in practically healthy ones.
The Kerdo index in children with scoliosis before, during and after exercises was higher than in practically healthy
ones. Children with scoliosis had lower Robinson’s index.

Prospects for further research were to study the dynamics of autonomic nervous and cardiorespiratory function
in adolescents aged 15-17 years with scoliosis compared with their relatively healthy peers from secondary school.

Key words: children 11-14 years old, scoliosis, vegetative nervous system, cardiorespiratory system.
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3MIHU LLEHTPANIbHOI TEMOAUHAMIKU MPU MNOKAMHIT AUXAHHA
Y MOJIOANX YO/IOBIKIB 3 PI3HUM BUXIZAHUM PIBHEM PetCO,

YepKacbKKi HaLiOHaNbHUIA YHiBepcUuTeT imeHi borgaHa XmenbHuubKoro (m. Yepkacu)

38’A30K ny6aiKauii 3 nNfaHOBMUMM HayKOBO-A0CNIA-
HUMK poboTtamu. [laHa poboTa € pparmeHTom HAP 3a
Temoto «Bname rino- Ta rinepKanHii Ha GpyHKLioOHaNbHUIA
CTaH CcepLeBO-CYAMHHOI cucTeMn ntoguHmy», Ne aepkas-
HOi peecTpauii 0116U003829.

Bctyn. [inepBeHTUAALIA — Lie CTaH ra3oobmiHy, npu
AKoMy 06’em nereHeBoi BEHTUAALiT HaAMLIKOBUIN MO
BigHOWEHHIO A0 MeBHMX NOTPeb opraHiamy, Wo npu-
3BOANTb A0 3HMMeHHA CO, B apTepiasibHii KPOBI — BU-
KMKAE FinokKanHito. Y 340p0BUX Nt04eN BOHA Ma€E BMpa-
YKEHe NpPUCTOCYBaslbHE 3HAYEHHA | € KOMNEHCAaTOPHOO
peakujieto cuctemm amxaHHaA. OCTaHHIM Yacom, y 3B'A3KY
3i 36iNbLUEHHAM CTPECOBOro BMJIMBY, FiNepBEeHTUNALIA
cTana oaHuMm 3 dakTopiB, AKWUWA CYNPOBOAMKYE Cyyac-
He *XuTtTa [1]. € gaHi Npo PO3BUTOK rinepBeHTUAALT Y
CNOPTCMEHIB Ta y ntogen npu GisMYHMX HaBaHTaXKEeH-
HAX, Nig BnavBom dapmakonoriYyHMX npenaparis, WO
BUKANKAE pAL CYNyTHiX 3aXBOptoBaHb. [JOBiNbHY rinep-
BEHTU/AL0 BUKOPUCTOBYIOTb Y XiPYPFiUHiA NpakTuui i
aKyLIepCcTBi NpM NpoBeAeHHi aHecTesii, 3aCTOCOBYIOTb
B TepaneBTUYHMUX Linax (ona NikyBaHHA BPOHXianbHOI
acTmu, peabiniTawii npy 3axBOPHOBAHHAX CepLLA Ta CyANH
Touwwo) [2,3], npM3HaYatoTb Y NpoLECi NcMxoTepaneBTUY-
HUX CEaHCiB XO/IOTPOMHOI0 AMXaHHSA, B NpodeciiHin gi-
ANbHOCTI, Nifg Yac TpeHyBaHb ANA NiABULLEHHA BUTPUBA-
NIOCTi Ta PO3LIMPEHHA MEX aanTaLinHUX MOXK/IUBOCTEN
B pi3HMX BMAaax cnopty [4]. FinepseHTUAAUilMHa npoba
Ma€ BaXK/IMBE 3HAYEHHA 414 OLiHKM afanTauiiHoro pe-
3epBy OpraHiamy i BUABAEHHA naTonorin [5], npu npo-
deciiHomy Bigbopi y coepi TpyaoBoi AisnbHocTi, Ana
OLHKM CUCTEMW AMXAHHSA B CMOPTUBHIA MeauLUMHI, Y
KAiHIL.

victoria_myronyuk@ukr.net

BTim aHani3 HayKOBOI NiTepaTypy NOKA3YE, LLO AOCAI-
OsKeHb iHaMBIAyanbHMX 0cobAMBOCTEN 3MiH reMoanHa-
MiIYHMX NOKA3HMKIB NpK Npobax 3 rinepBeHTUAALLIEID Ta
nicna HUX HeAOCTaTHbO.

Merta gocnigeHHsA. MNpoaHanisyBaTu iHAnBIAyaNb-
Hi 3MiHW LLeHTPaNbHOT reMOoAMHaMIKM YNPOLOBK Npobu
perfameHTOBaHOro AmxaHHA 3 yactoTtoto 30 umkniB 3a
XBUJINHY Y 30,0POBUX MOJIOAMX YOMOBIKIB 3aN1€XKHO Bif,
BuXigHOro piBHa PetCO,.

O6’€eKT i MeToaM AoCNigKEeHHA. BUMiptoBaHHSA 34iM-
CHeHi Ha 81 NpPaKTUYHO 340POBOMY YO/I0BIKOBI BiKOM
18-22 poku. Bci ocobu 6panu yyacTb y fOCAIAKEHHI A0-
6poBiNbHO, 33 AaHUMU MeANYHOro ob6CTeXeHHs 6ynu
NPaKTUYHO 340POBUMM, HE MAJIU TOCTPUX Ta XPOHIYHUX
3aXBOpPOBaHb. llepen BMKOHAHHAM 3aBAaHb BOHU iH-
dbopmyBanncb BiIHOCHO MeTM Ta 33aJay BUMIpHOBaHb,
NOC/NiA0BHOCTI Ta 3MICTYy TECTOBUX HaBaHTaXeHb, Aanu
NUCbMOBUIM [A03Bi/I HA NPOBEAEHHA AOCAIAMKEHHS Ta
HayKoBe BUKOPUCTaHHSA iX pe3ynbratis. 3a 4oby Ao npo-
BeAEeHHA 06CTeXeHb JOCNIAKYBaHI He NPUMManK anko-
rONbHUX HaMoiB, KaBu, 30YAKYHOUMX YN 3aCNOKIANNBUX
3acobiB, He Ma/iv BEIMKUX eMOLIAHUX Ta Qi3UYHUX Ha-
BaHTaXKeHb.

[ocnigyeHHA 34iiCHEHO B YMOBaX HabAMMKeHUX 40
CTaHy OCHOBHOro obmiHy 3 8 ao 11 roauHu, 3 AoTpwU-
MaHHAM BUMOT BioeTUYHUX NonoxeHb KoHseHLUii Pagm
€Bponu Npo npasa AOANHK | BiomeanunHu (1997 p.),
lenbciHCbKOI AeKknapauii BcecBiTHbOI MeanYHOI acoLi-
auii Npo eTUYHI NPUHLUNK NPOBEAEHHA HAYKOBUX Me-
OWNYHUX A0CNIAMKeHb 3a yyacTi toanHn (1994-2008 pp.),
a TaKoXK Hakasy MO3 Ykpainm Ne 690 Big 23.09.20009 p.
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