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activity is marked by coordination, rhythm and artistic movements, and the early onset
of the impact of intense physical activity on their body. The purpose of the work is to
establish the peculiarities of the components of the somatotype of acrobats with a high
level of sportsmanship of prepubertal, pubertal and postpubertal age. We conducted a
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CORRESPONPNG AUTHQR survey of 122 girls acrobats of high-level sports skills. As a control group, 126 girls
e-mail: Isaraflnyu k@gmail.com were examined, who were not engaged in sports and studied in schools of Vinnytsia.
Sarafyniuk L. A. The girls' passport age was between 8 and 21 years old. In order to determine the

biological age, we used the scheme Avtandilov G. G. (1990). The examined girls were
divided into three groups according to the degree of biological maturity: prepubertal
period (36 acrobats and 39 girls of the control group); puberty period (31 acrobats and
35 girls of the control group); postpubertal period (55 acrobats and 59 girls of the
control group). The somatotypological study was performed according to the estimated
modification of the Heath-Carters method (1990). The analysis of the obtained results
was carried out in the licensed package "Statistica 5.5" using parametric methods of
estimation of indicators. It was found that in the prepubertal period of the ontogenesis
in the acrobat and in the girls who were not engaged in sports, the group somatotype
was ecto-mesomorphic. In this period, the fatty component of the somatotype in acrobats
was significantly lower, and mesomorphic - significantly higher than that of non-sports
girls. In the puberty period, the somatotype in control and acrobats had distinct features
of the ecto-mesomorphic type. It was found that acrobats in this period had a greater
linearity of the body, as evidenced by the significantly higher values of their ectomorphic
component of the somatotype. In addition, the size of the endomorphic component was
significantly lower in athletes than in the control group. In the postpubertal period of
ontogenesis, the F- and L-components were not significantly different, unlike in the
previous period, which was characterized by intense puberty development. Acrobats
only showed a significant predominance of the mesomorphic component of the
somatotype. It can be concluded that the peculiarities of acrobatic sports activity in
prepubertal, puberty and postpubertal age have the most significant effect on the
development of the fatty and muscular components of the somatotype.
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Introduction

In contrast to the usual physical training in the clinical and athletic practice really convinces in the ambiguity
purposeful sporting activity, the task of training athletes to ~ of changes in the whole organism under various
achieve their ultimate motor, psychological and functional burdensome conditions [11, 12, 18, 20]. The
results is solved [13, 17]. Therefore, in the process of training ~ somatotypological characteristic of acrobats in the literature
and competition athletes feel the burden on the body as a is not sufficiently revealed, especially from the standpoint of
whole and on its separate systems. The experience of  the role of sports selection, training and competitive activities
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in the formation of somatotype in athletes, whose
professional activity is marked by coordination, rhythm, artistic
movements, and the early onset of the effects of intense
physical activity on their body in different periods of
ontogenesis.

Ontogenetic approach in studying morphofunctional
features of the organism is based on the fact that within the
same annual age-sex group there are individuals with
different anatomical and physiological level of development
[8]. First of all, it's relevant for athletes. Indicators of their
biological age are the main criterion for assessing the state
of the whole organism [5, 16]. Determining the stages of
development of secondary sexual characteristics is
particularly popular, quite reliable and affordable method
among many methods for assessing biological age [1, 15,
19, 23].

The purpose of the work is to establish the peculiarities
of the components of the somatotype of acrobats with a high
level of sportsmanship of prepubertal, pubertal and
postpubertal age.

Materials and methods

We conducted a survey of 122 girls acrobats of high-
level sports skills, among them the first adult rank had 24
athletes, 38 girls were candidates for masters of sports, 46
- masters of sports, 14 - masters of international class
sports. Many of them took prizes in the championships of
Ukraine, international tournaments, World and European
championships. Among them were 13 World champions, 8
absolute champions of Europe. Experience in sports in all
cases was more than three years. As a control group, 126
girls were examined, who were not engaged in sports and
studied in schools of Vinnytsia. The girls' passport age was
between 8 and 21 years old. But, as you know, for many
scientific and practical purposes it is not enough to group
children and adolescents in only one calendar year, it is
necessary to take into account the general biological
development of the person. To this end, we used the scheme
[2], which is based on the determination of the stages of
development of the hair in the axillae (Ax) and the pubic (P),
the mammary glands (Ma) and the age of the onset of the
first menstruation (Me).

The subjects were divided according to the degree of
biological maturity into three groups:

- the prepubertal period (the appearance of pubic fishing),
to it belonged 36 acrobats and 39 girls of the control group;

- puberty period (puberty to the appearance of menarche),
to it belonged to 31 acrobats and 35 girls of the control group;

- postpubertal period (fixed and ending puberty, the body
reaches a definitive size), to it belonged 55 acrobats and 59
girls of the control group.

All surveyed patients had a somatotypological study
based on the estimated modification of the Heath-Carter
method [6]. The analysis of the obtained results was carried
out in the licensed package "Statistica 5.5" using parametric
methods of estimation of indicators.

Results

The average calendar age in the groups of athletes and
the control had significant differences, so in the prepubertal
period of the ontogenesis acrobats had an average age
(10.13 £ 0.24) years, and girls who were not engaged in
sports - (9.652 + 0.351) years; in the puberty period: acrobats
- (13.35 £ 0.32) years, control group - (11.51 £ 0.26) years; in
the postpubertal period: acrobats - (16.83 + 0.22) years,
girls in the control group - (16.04 + 0.38) years. Thus, we
found that athletes had a significantly lower (p <0.05) calendar
age compared to girls who were not engaged in sports in
the puberty period of ontogenesis.

After a somatotypological analysis, it was found that in
the prepubertal period of the ontogenesis in acrobats, the
somatotype can be characterized as ecto-mesomorphic
(1.024 - 3.224 - 4.065), and in girls who were not engaged in
sports as ectomorphic (2,380 - 2,744 - 4,043), which is
confirmed by the mean value of the endomorphic (F),
mesomorphic (M) and exomorphic (L) points. The difference
in magnitude with which the endomorphic component of the
somatotype was expressed among the athletes and the
girls in the control group was statistically significant
(p <0.001). In athletes, the significance of the mesomorphic
component of the somatotype was significantly greater than
that of the control (p<0.01). The magnitude of the ectomorphic
component has almost the same mean values in both
groups of comparison (Table 1).

In the control group and in athletes of prepubertal age,
we conducted a percentage distribution of different
constitutional types. It was found that in 81.2% of acrobats
and 61.5% of non-sports girls reported an ecto-
mesomorphic somatotype. Mesomorphic type of body
structure is registered in 18.8% of athletes and 23.1% of
control group. Endomorphic type in this age group was not
found, but 15.4% of girls who did not engage in sports
belonged to the meso-endomorphic constitutional type.

In the puberty period of ontogenesis, the somatotype of
the girls of both groups of comparison had the pronounced
features of the rice of the mesomorphic ectomorph. The
average values of components of the somatotype in acrobats
were: 1.291 - 3.936 - 4.254; in the control group girls: 2,235
- 3,262 - 3,273. Girls belonging to this biological age did not
have a significant difference in the size of the mesomorphic
component. However, we noted the significant difference in
the score of the endomorphic component, which is higher in
non-athletes (p<0.001) and ectomorphic, which is higher in
acrobats (p<0.01) (Table 2).

In the acrobats of puberty period ontogenesis the

Table 1. The value of components of the somatotype (points) in
girls of prepubertal age.

Components of Acrobats Control group t b
the somatotype (Mtm) (Mtm)
F 1.024+0.030 | 2.380+0.061 7.266 <0.001
M 3.224+0.091 | 2.744+0.140 | 2.895 <0.01
L 4.065+0.165 | 4.043+0.187 | 0.196 >0.05
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Table 2. Values of components of somatotype (points) in girls of
puberty age.

Components of Acrobats Control group t b
the somatotype (M+m) (M£m)
F 1.291+0.053 | 2.235+0.011 7.216 <0.001
M 3.936+0.155 | 3.262+0.194 1.324 >0.05
L 4.254+0.151 | 3.273+0.180 | 3.095 <0.01

Table 3. Significance of components of somatotype (points) in
girls of postpuberty age.

Components of Acrobats Control group

the somatotype (M+m) (Mxm) t P
F 2.001+£0.083 | 2.145+0.073 1.324 >0.05
M 3.435+0.132 | 2.621+0.110 2.535 <0.05
L 3.136£0.147 | 3.125+0.174 0.043 >0.05

dominant constitutional type was ecto-mesomorphic, which
is represented in 80.5% athletes, endomorphic is not
detected, and mesomorphic expressed only in 19.5% of the
surveyed. In the control groups, it was noted that the ecto-
mesomorphic type was in 35.7% of girls, ectomorphic -
22.8%, mesomorphic - 14.6%, middle intermediate - 20.0%,
and 2.9% of persons met endomorphic somatotype.

In postpubertal period of ontogenesis in acrobats, the
mean score of endomorphy is 2.001; mesomorphy - 3.435;
ectomorphy - 3.136. In non-sports girls, the following
expression of the mean group somatotype was according:
2.145 - 2.621 - 3.125. In this age period, the value of the
endomorphic and ectomorphic components of the
somatotype did not differ significantly between the comparison
groups. But the acrobats had a significantly higher magnitude
of the mesomorphic component of the somatotype (Table 3).

It should be noted that in the postpuberty period
ontogenesis acrobats belonged to 5 types of somatotypes,
but among acrobats, as in previous age periods, the ecto-
mesomorphic (42.2%) constitutional type dominated, and the
mesomorphic was represented in 35.4% of girls, ectomorphic
-in7.7%, endo-mesomorphic - in 2, 2%, average intermediate
- in 15.5%. The girls in the control group were classified in 6
constitutional types: the most common variant of the
somatotype was ecto-mesomorphic (39.0%), ectomorphic
was detected in 22.0% of subjects, mean intermediate -
15.4%, endo-mesomorphic - 13.4 %, mesomorphic - at 6.8%,
endomorphic - in 3.4% of the examined control group.

Discussion

After comparing the calendar year between acrobats and
girls in the control group in the puberty period of ontogenesis,
we found that athletes had significantly lower (p <0.05)
calendar years compared to non-athletes, which indicates
a significant retardation of the indicators of puberty in
acrobats, which, in our opinion, may be due to the
characteristics of sports selection and training-competitive
sporting activities. Significant retardation in the rate of puberty
and the biological maturity of the athlete's body was detected
in other scientific studies [3, 14]. In works Davydov V. Yu. et

al. [9, 10] after conducting the analysis of conformity of
biological age with passport at athletes aged 7-18, engaged
in group acrobatics, it was found that the majority (68%) of
the surveyed belonged to the retardation type of development.
Lack of biological age from passport to acrobats of different
ranks of high level of athletic skill was, according to their
data, on average 2 years. The authors consider such
retardation of puberty as a consequence of hereditary factors,
which deepen intensive workouts, deficiency of the total body
mass, in particular, its fat component.

In our study, it was also found that the magnitude of the
endomorphic component of the somatotype, which reflects
the overall fattening, in acrobats in different periods of
pubescence, is significantly lower than in girls of the control
group. In the prepubertal period of ontogenesis, acrobats are
characterized by a relative elongation of the body with adequate
development of muscle-bone elements, and girls of the control
group have a significant predominance of ectomorphism over
almost uniformly pronounced components of mesomorphism
and endomorphism. In this period in acrobats, the fat
component of the somatotype is significantly lower, and the
muscular-bone (mesomorphic) is significantly higher than in
non-sports girls. In the puberty period, the somatotype in control
and acrobats had distinct features of the ecto-mesomorphic
type. It was found that acrobats in this period had a greater
linearity of the body, as evidenced by the significantly higher
values of their ectomorphic component of the somatotype. In
addition, in athletes the value of the endomorphic component
was significantly lower. In the postpubertal period of
ontogenesis, the magnitude of the F- and L-components,
unlike in the previous period, characterized by intense puberty
development, did not differ significantly. But acrobats were
markedly higher values of the mesomorphic component of
the somatotype. One can conclude that the features of
acrobatic sports activities have the most significant effect on
the development of the fat and muscle components of the
somatotype, which does not deny the results of other scholars
[4,71].

The medical and biological basis in the practical work of
the trainer provides an opportunity for highly professional,
scientifically grounded sports selection, rational construction
of the training process, forecasting of technical results based
on the morphological criteria of the athlete's somatotype. It
is known that athletes with certain constitutional features
have advantages in that, or in another kind of sport [21, 22,
24, 25]. Modern practice of selection of young athletes
presents quite certain and rather rigid requirements to their
morphological and functional indicators. Therefore, the
determination of somatotypological affiliation and the score
assessment of individual components of the somatotype
may serve as reliable prognostic markers during sport
selection.

Conclusions
1. It is established that in all periods of ontogenesis, the
value of the endomorphic component of the somatotype in
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acrobats girls is lower than in the control group. The
development of the mesomorphic component predominates
in athletes in the pre- and postpubertal periods. The value of
the ectomorphic component is significantly higher compared
to non-athletes only in acrobats of puberty age.

2. Itwas established that acrobats before the end of puberty
period were a homogeneous group with a significant
predominance of ecto-mesomorphic somatotype (more than
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COMATOTUNONOIIYHI OCOBNNBOCTI AKPOBATOK Y PI3HI MEPIOAU OHTOMEHE3Y

CapadpuHiok J1. A., Xaniybka O. I1., Skyweea 0. I., IeaHuyssi A. O., CapaduHrok I1. B.

ComamomurionoeiyHa xapakmepucmuka akpobamok y nimepamypi po3kpuma HedocmamHb0, 0cobnu8o 3 No3uyii posi cropmueHozo
8i0bopy, mpeHyeanbHOi ma 3mazasnbHoi QiflbHOCMi 8 cmaHOo8/IeHHI comMamomurly y CrIOPMCMEHOK, npoghecitiHa OisinbHiCMb SIKUX
g8i03Ha4aembCs1 KOOPOUHAUI€n, pPUMMIYHICMIO, apmuCmMuyYyHiCmI0 pyxie i paHHIM MoYamkom 8rnsuey iIHMeHCUBHUX (i3UYHUX
HasaHmaxeHb Ha ix opaaHiaM. Mema pobomu - ecmaHosumu ocobnueocmi KOMIOHEHMI8 comamomurly akpobamoK 8UCOKO20 PigHS
criopmugHoi maticmepHocmi ripenybepmamHozo, nybepmamHo2o ma nocmnybepmamHoeo 8iky. Hamu 6yno nposedeHo o6cmexeHHs
122 akpobamok 8UCOK020 pigHs criopmueHoi maticmepHocmi. Y sikocmi KOHmMposnbHOI 2pynu 6yno obecmexeHo 126 digyamok, wo He
3alimanucs criopmom, i3 wkin M. BiHHuyi. MNMacrnopmHul ik docnidxysaHux 6ys eid 8 do 21 poky. 3 memoro su3aHa4eHHs1 6iornoaiyHo20
8iKy sukopucmanu cxemy Aemarousnosa I. I. (1990). ObcmexeHi 6ynu po3dineHi y gidnosidHocmi 3i cmyneHem bionoziyHol 3pinocmi
Ha mpu epynu: npenybepmamHozo repiody (36 akpobamok i 39 digdamok KOHmMPObLHOI epynu); nybepmamHozo nepiody (31 akpobamka
i 35 dig4amok KoHmporbHOI epyrnu); nocmybepmamHoezo repiody (55 akpobamok i 59 dissam koHmponsHoi 2pynu). ComamomurionoziyHe
docnidxeHHs1 MposedeHo 3a po3paxyHKoeot Modugbikaujeto memoda Heath-Carter (1990). AHaniz ompumaHux pesyribmamie rnposedeHo
y niyeHsiliHomy nakemi "Statistica 5.5" 3 sukopucmaHHsIM napamempu4YHUX Memodie OyiHKU MokasHuKie. BuseneHo, wo y
npenybepmamHomy riepio0i OHMozeHe3y 8 akpobamok epyrosuli comamomur bye eKmo-me30MopghHUM, a y 0ig4amok, sIKi He 3aumarnucsi
criopmom, 8iH 6ye ekmomopgHUM. Y daHomy nepiodi 8 akpobamok Xuposuli KOMIOHEeHM coMamomurly 00CMO8IpPHO MeHwul, a
me3oMopHULl - docmosipHo binbwul, HiX y 0cib, sk He 3alimanucsi ciopmom. Y nybepmamHomy nepiodi sik 8 akpobamok, mak i 8
KoHmponi epyrnosuti comamomur 6ye ekmo-me3omMopgHUM. BusieneHo, wo akpobamku y daHomy repiodi manu binbwy miHitiHicmMb
mina, npo wo ceidyamb A0CMOBIPHO binblWi 3HaYEHHST Yy HUX eKIMOMOPGHHO20 KOMMOHeHmMy comamomuny. KpiM moeo, y cropmcmeHokK
gesiuduHa eHOOMOopPghHO20 KOMIoHeHma byrna Aocmoe8ipHO MEeHWOH, HiX 8 KOHMPObHIU epyni. B mocmnybepmamtuti nepiod oHmozeHe3y
genuyuHa F- i L-komMrnoHeHmig, Ha 8i0OMiHy 8i0 nonepedHbo20 nepiody, AKul xapakmepu3lyembcsl iHmeHcusHUM nybepmamHum
p0o38UMKOM, OOCMOBIPHO He 8iOpi3HsNUCS. AKpobamKu nuwe 8id3Hadanucs 00CMOGIPHUM repesakaHHsIM Me30MOPGHHO20 KOMIOHEHMA
comamomuny. MoxHa 3pobumu 8UCHOB0K, W0 ocobrueocmi akpobamuy4Hoi cnopmugHoi disnbHoCcmi 8 npenybepmamHomy,
nybepmamHomy ma nocmrybepmamHomy 8iui Maromb Halbinbw 8i04ymHul 8riue Ha PO3B8UMOK XUPOBO2O i M'308020 KOMIMTOHEHMI8
comamomurty.

Knro4voBi cnoBa: comamomun, cnopmueHa akpobamuka, nepiodu oHmoeeHesy, digyama.

COMATOTUNONOINNM4YEKUE OCOBEHHOCTU AKPOBATOK B PA3HbIE NEPUOAbl OHTONEHE3A

CapadpuHrok J1. A., Xanuykas O. [1., Slkywesa 0. WU., UsaHuya A. A., CapacuHrok I1. B.

Comamomurionoaudeckas xapakmepucmuka akpobamok 8 numepamype packpbima HedocmamoyHO, 0COOeHHO C Mo3uyuu posiu
criopmugHo20 ombopa, MpPeHUPO8OYHOU U copesHoB8amesibHOU 0esimeslbHOCMU 8 CmaHOB8/IeHUU coMamomura y CropmCMEHOK,
rpogheccuoHarnbHasi 0essmeribHOCMb KOmMOopbIX 0mmMedaemcsi KoopOuHayuel, pummMU4YHOCMbIO, apmMUCMUYHOCMbIO O8UXEHUU U paHHUM
HayasoMm e030elicmeusi UHMEHCUBHbIX (hu3u4yecKux Haz2py30K Ha ux opeaHu3m. Llenb pabombl - ycmaHosumb ocobeHHocmu
KOMMOHeHmMo8 comamomura akpobamoK 8bICOKO20 yPOBHsSI CIIOPMUBHO20 Macmepcmea npenybepmamHoeo, nybepmamHozo u
rnocmnybepmamHoeo 8o3pacma. Hamu 6b1110 nposedeHo obcriedosaHue 122 akpobamok 8bICOKO20 ypPO8HS CIIOPMUBHO20 Macmepcmea.
B kauecmese KoHmMposbHoU 2pynbl 6biiu 06criedosaHbl 126 0egoyek, He 3aHUMaloUUXCS CrIopMoM U3 WKon 2. BuHHuubl. NacriopmHbIl
gospacm uccrnedyembix bbi1 om 8 do 21 200a. C yenbto onpedesneHusi bUOIO2UYECKO20 8o3pacma Ucnonb3oeanu cxemy AemaHounosa
I T (1990). O6cnedosaHsbi bbiru pa3deneHbl 8 COOMEemMcmauUU co cmerneHbto buonoauyeckol 3periocmu Ha mpu 2pynrbl: MI0OPOCMKO8020
nepuoda (36 akpobamok u 39 degoyek KOHMpPOnbHOU epynbi); nybepmamHo20 nepuoda (31 akpobamka u 35 degoyek KOHMPOILHOU
epynnbl); nocmnybepmamHoeo nepuoda (55 akpobamok u 59 desywiek KOHMPorbLHOU epyrnkl). CoMamomuriono2udeckoe uccredogaHue
rposedeHo o pac4yemHou Modugpukayuu Mmemooa Heath-Carter (1990). AHanu3 nosny4YeHHbIX pe3ynbmamos rnpoeedeH 8 UUEH3UOHHOM
nakeme "Statistica 5.5" ¢ ucrionib308aHuUeM napamempuyeckux Memo0o8 OueHKU rnokasamersneul. BbisigrieHo, Ymo 8 npernybepmamHom
rnepuode oHmMozeHe3a y akpobamok epyrnnogol comamomun b6bisl 3KMO-Me30MOPHbIM, a y 0e8oyeK, Komopble He 3aHuUMaruchb
Criopmom, OH bblr1 IKMOMOpPHbIM. B daHHOM nepuode y akpobamok xuposol KOMAOHEHM comamomurna doCmo8epHO MeHbWwe, a
Me30MOophHbIl - docmoeepHO borbwe, YeM y Uy, He 3aHUMarowuxcsi croopmom. B nybepmamHom nepuode y akpobamok u & epyrne
KoHmporis epynnogoli comamomur bbisl 9KMo-Me30MOpHbIM. BbisgeneHo, ymo akpobamku 8 0aHHOM rnepuode umernu 60rbuwyio
nuHelHOCMb mera, 0 YeM ceudemeribcmayom 00CmoeepHO borbluue 3Ha4YeHUs1 8 HUX 3KIMOMOPGHHO20 KOMIMOHeHma comamomuria.
Kpome moeo, y criopmcmeHOK senuduHa 3HOOMOPGhHO20 KoMIoHeHma bbiria AOCMOBEPHO MEHbWE YeM 8 KOHMpOosbHoU epynne. B
nocmnybepmamHbili nepuod oHMozeHe3a 8efluduHa F- u L-komnoHeHmos, 8 omnaudue om npedbidyujeeo nepuoda, KOmMopsbil
Xxapakmepu3yemcsi UHmeHCUBHbIM nybepmamHbiM pa3gumuem, A0OCMOBEPHO He omuyvanucb. AKpobamku mosbKO omiu4yanucb
docmoegepHbiM npeobnadaHuemM Me30MOpPGHO20 KOMMNOHeHmMa comamomuna. MoxHo cdenampb 8b1800, 4mo ocobeHHocmu
akpobamuyeckol criopmugHoUl OesimernbHocmu riperybepmamHom, nybepmamHyom u nocmiybepmamHom 8o3pacme umerom Haubornee
owlymumoe 6/usHUe Ha pa3eumue Xupogo20 U MbIWLEYHO20 KOMIIOHEHMO8 coMamomura.

KnroueBble cnoBa: comamomuri, criopmusHasi akpobamuka, nepuodbl OHMozeHe3a, 0esyWKU.
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