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Introduction. Motion of human body parts represent a movement in space and time, which are
performed in many joints simultaneously and consistently. Motion in the joints are very diverse in their
shape and nature, they depend on the action of many of the forces applied. All the movements naturally
integrated into holistic, organized actions which are controlled by muscles. Given the complexity of human
movement in biomechanics, both of their characteristics — mechanical and biological — must be investigated,
and must go hand in hand.

One of the characteristics of motor activity in synchronized swimming is that al actions occur in an
agueous medium which has a specific effect on mechanisms for implementation of programmable
movements. In particular, the nature of execution, intensity, tempo, duration, speed and other characteristics
of sculling mation largely determine the possibility of achieving the desired result. Unfortunately, modern
scientific literature contains no information on the effect of anthropometric data on the performance of motor
actions in synchronized swimming.

Therefore, in this article we analyzed the influence of anthropometric data on the kinematic structure of
the «standard» sculling mation.

Objective. Comparative analysis of the anthropometric data of two types of «standard» sculling motion.

Methods:. video-computer biomechanical analysis, statistical methods, methods of anthropometry.

Results of the study and discussion. It should be noted that the scientific sources have not studied
enough the effect of anthropometric data of synchronized swimming athletes on the various parameters of
the kinematic structure of the technique of implementation of sculling motion and the location of the total
center of mass for the implementation of the basic elements of a compulsory program.

As we know the position of the common center of mass in humans have different localization region. It
depends on the athlete’ s anthropometric indices, as well asthe position it takes when performing exercises.

Wheresas the place of location of the hand depends on the location of the common center of mass of the
body during the performance of the basic elements of the figures in the compulsory program, therefore in
accordance with this we have defined a common center of mass of all the athletes perform this basic position,
«aballet leg» in relation to anthropometric data of the athletes.

As aresult of studies, we found that the common center of mass of each of the athletes is on the same
level according to the body. Therefore the anthropometric data did not affect the location of the common
center of mass in athletes performing a given position.

In accordance therewith, is it appropriate to reveal the influence of parameters of the synchronized
swimmers body on individual parameters of the kinematic structure of the technique of sculling motion. We
measured the length and weight of the body, the length of the shoulder, forearm, hand, thigh, ankle and foot.

As aresult we obtained the data presented in Table 1, «Anthropometric indicators of qualified athletes
who specialize in synchronized swimming». In this table we have presented not only anthropometric data
studied, but dso a comparative analysis of athletes performing the first and second kind of «standard»
sculling motion. As can be seen from the data differences between athletes have been identified.

To determine the impact of the physique of the synchronized swimmers on different types of «standard»
sculling motion, we performed a correlation analysis between the paired datain Table 1 and the parameters
of the kinematic structure of the technique of implementation of sculling motion. Namely, the speed of the
centers of mass of the arms, the angles between biolinks (body — shoulder, shoulder — forearm, forearm —
hand), and the force of water pressure on hand at the boundary points of the sculling cycle.

As aresult, we received only a few meaningful measures of the correlation coefficient. One of them was
acorrelation r=0,85 (p <0,05) when the first type of «standard» sculling motion between the length of the
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hands and the speed of the CM in the hands in the boundary positions of the phases, and r = 0,75 (p < 0,05)
between the indices of the speed and the length of the forearms, both right and left.

We also evaluated the second type of «standard» sculling motion, the correlation r = 0,94 (p < 0,05)
between the length of the hands and the speed of the centers of mass of hands in the boundary positions of
the phases, and r = 0.83 (p < 0,05) between the indices of the speed and the length of the forearms, both right
and left.

Conclusion. Based on studies we can conclude that in a given set the anthropometric data of
synchronized swimming athletes do affect various parameters of the kinematic structure of the technique of
implementation of the «standard» sculling motion in the performance of the basic positions of the
compulsory program of synchronized swimming.
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Annotations

The comparative analysis of the anthropometric data of two types of «standard» sculling motion. The objectives of
the work are: the analysis of the scientific and methodological literature, and the study of the impact of the
anthropometric data of skilled athletes, who specialize in synchronized swimming, on sculling technique. The results
got by uswill enable in future to build the model of kinematics structure of «standard» sculling motion.

Key words. common center of mass, synchronized swimming, sculling motion.

Mapusa I'opdeesa, Tomapa Xaouneu, Ceemnana Caudoga. Bruanue anmponomempuueckux 0aHHbIX KeaAau-
QDuuuposannvix CROPHMCMEHOK HA KUHEMAMUYECKYIO CHIPYKIMYPY <CHAHOAPMHO020» 2PefK06020 QGUIICEHUS DU
6LINOJIHEHUU NO3UUUU <OanemHas Hoz2a». Bvinoninen cpasgHumenvHulli anaiu3 no aHmponoMempudyeckum OaHHbIM
08YX 8UO08 KCMAHOAPMHO20» 2PEOKOB020 08UdICEHUs. 3adauamu pabomul AGNAIOMCA AHAIU3Z HAYYHO-MEMOOUYECKOl
aumepamypuvl U uzyueHue GRUAHUS AHMPONOMEMPUYECKUX OAHHBIX 6bICOKOKEANUDUYUPOBAHHBIX CHOPMCMEHOK, Che-
YUATUZUPYIOWUXCSL 8 CUHXPOHHOM WNIAGAHUU, HA MEXHUKY 2pebroebix dgudicenuil. ITlonyuennvie pesyiomamol 6 0djib-
Helluem 0adym 603MOACHOCHL NOCMPOUMb MOOETb KUHEMAMUYECKOU CIPYKMYPbl <CMAHOAPMHO20» 2pedKo8020 08U-
JICeHUsL.

Knroueesvie cnosa: odbwuii yenmp macc, CUHXpOHHOE NAA8aHuUe, 2pedKOBble OBUNCECHUSI.

Mapia I'opocesa, Tomapa Xabineuwv, Ceimnana Caidosa. Bnaue anmponomempuynux 0anux Keanigikoganux
CHOPDMICMEHOK HA KiHEMAmMUYHY CHPYKMYPY <KCHIGHOAPHIHO20» 2PeOK08020 PYXy npu GUKOHAHHI no3uuii «danemna
HOo2a». 30iiCHeHO NOPIGHANbHUL AHANI3 30 AHMPONOMEMPULHUMY OAHUMU 0BOX BUOIE <KCMAHOAPMHO20» 2PehK0B020
pyxy. 3a60anHamu pobomu € aHani3 HAYKO8O-MemoOUUHOI nimepamypu ma 6UBYEHHSA GNIUGY AHMPONOMEMPUUHUX
OaHUX BUCOKOKBANIPDIKOBAHUX CNOPMCMEHOK, AKI CNeyiani3yiomsbcsi 8 CUHXPOHHOMY NJABAHHI, HA MEXHIKY 2peOKOUX
pyxie. Ompumani pesyromamu 8 NOOATLULOMY OAOYHIL MOICIUBICING NOOYOY8amuU MOOeb KiHeMAMUYHOI CmpyKmypu
LCMAHOAPMHO20» 2PeOK0BO2O PYXY.

Kniwouosi cnosa: 3azanvhuti yenmp mac, CUHXpOHHE NAABANHS, 2PEOKOBI pyXi.
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