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ʩʪʚʝʥʥʳʭ ʛʠʤʥʘʩʪʦʢ, ʢʘʢ ʚ ʦʙʱʝʡ ʛʨʫʧʧʝ, ʪʘʢ ʠ ʚ ʜʠʥʘʤʠʢʝ ʫʚʝʣʠʯʝʥʠʷ ʚʦʟʨʘʩʪʘ, ʠ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ 

ʫʨʦʚʥʝ, ʩʦʯʝʪʘʶʱʠʝ ʚ ʩʝʙʝ ʩʝʛʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʪʝʣʘ, ʦʙʭʚʘʪʥʳʝ ʨʘʟʤʝʨʳ ʪʝʣʘ ʠ ʬʠʟʠʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘ-

ʟʘʪʝʣʠ. ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʠʪʴ ʚʦʟʨʘʩʪʥʫʶ ʜʠʥʘʤʠʢʫ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʬʠʟʠʦʤʝʪ-

ʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦ ʩʝʢʪʦʨʘʤ ʩʧʦʨʪʩʤʝʥʦʢ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʭʫʜʦʞʝʩʪʚʝʥ-

ʥʦʡ ʛʠʤʥʘʩʪʠʢʦʡ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʩʧʦʨʪʩʤʝʥʢʠ 

7,5-19,8 ʣʝʪ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʛʠʤʥʘʩʪʠʢʦʡ (n  =  100). ʇʨʦʚʦʜʠʣʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ 

ʠʟʤʝʨʝʥʠʷ, ʦʮʝʥʢʫ ʩʦʩʪʘʚʘ ʪʝʣʘ ʧʦ ʩʝʛʤʝʥʪʘʤ, ʠ ʦʮʝʥʢʫ ʬʠʟʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʈʝʟʫʣʴʪʘʪʳ ʠ 

ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɹ ʣrʦ ʧʦʢʘʟʘʥʦ ʟʘʢʦʥʦʤʝʨʥʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʛʘʙʘʨʠʪʥʳʭ ʨʘʟʤʝʨʦʚ ʪʝʣʘ, ʀʄʊ, ʧʦʢʘʟʘʪʝʣʝʡ 

ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʪʝʣʘ, ʦʙʭʚʘʪʥʳʭ ʨʘʟʤʝʨʦʚ, ʚʝʣʠʯʠʥ ʢʦʞʥʦ-ʞʠʨʦʚʳʭ ʩʢʣʘʜʦʢ ʠ ʬʠʟʠʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʚʦʟʨʘʩʪʥʦʤ ʠʥʪʝʨʚʘʣʝ ʦʪ 7,6 ʜʦ 19,8 ʣʝʪ. ɹʝʟʞʠʨʦʚʘʷ ʤʘʩʩʘ ʩ ʚʦʟʨʘʩʪʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʩ-

ʪʘʪʦʯʥʦ ʨʘʚʥʦʤʝʨʥʦ, ʪʦʛʜʘ ʢʘʢ ʫʚʝʣʠʯʝʥʠʝ ʞʠʨʦʚʦʡ ʤʘʩʩʳ ʠʤʝʝʪ ʩʢʘʯʝʢ ʚ 3-ʝʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ, ʪ.ʝ. 

ʥʘʯʠʥʘʷ ʩ 14,6 ʣʝʪ, ʠ ʩʦʚʧʘʜʘʝʪ ʩ ʚʦʟʨʘʩʪʦʤ ʧʫʙʝʨʪʘʪʘ ʫ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʛʠʤʥʘʩʪʦʢ, ʧʦʜʪʚʝʨʞʜʘʷ ʧʦʟʜ-

ʥʝʝ ʩʦʟʨʝʚʘʥʠʝ. ɸʥʘʣʠʟ ʨʘʟʥʠʮʳ ʦʙʭʚʘʪʦʚ ʧʨʘʚʦʛʦ ʠ ʣʝʚʦʛʦ ʧʣʝʯʘ (ʢʘʢ ʚ ʥʘʧʨʷʞʝʥʥʦʤ, ʪʘʢ ʠ ʚ ʨʘʩʩʣʘʙ-

ʣʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ), ʧʨʝʜʧʣʝʯʠʡ, ʙʝʜʝʨ ʠ ʛʦʣʝʥʝʡ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦʢʘʟʘʣ ʚ ʩʨʝʜʥʝʤ ʧʦ ʛʨʫʧʧʝ ʥʘʣʠʯʠʝ ʜʚʫ-

ʩʪʦʨʦʥʥʝʡ ʩʠʤʤʝʪʨʠʠ ʪʝʣʘ. ʆʮʝʥʢʘ ʨʘʟʥʠʮʳ ʩʦʜʝʨʞʘʥʠʷ ʚ ʨʫʢʘʭ ʠ ʥʦʛʘʭ ʞʠʨʦʚʦʡ ʠ ʙʝʟʞʠʨʦʚʦʡ ʤʘʩʩʳ ʥʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʫʨʦʚʥʝ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʙʦʣʴh ʝʝ ʩʦʜʝʨʞʘʥʠʝ ʙʝʟʞʠʨʦʚʦʡ ʤʘʩʩʳ ʚʳʷʚʣʝʥʦ ʚ ʢʦʥʝʯʥʦʩʪʷʭ 

ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ ʪʝʣʘ, ʘ ʙʦʣʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʦʚʦʡ ʤʘʩʩʳ ï ʚ ʢʦʥʝʯʥʦʩʪʷʭ ʣʝʚʦʡ ʩʪʦʨʦʥʳ ʪʝʣʘ. ɿʘʢʣʶ-

ʯʝʥʠʝ. ʇʨʦʚʝʜʝʥʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ ʚʘʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʪʝʣʘ 

ʧʦ ʩʝʢʪʦʨʘʤ ʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʦʙʭʚʘʪʥʳʭ ʨʘʟʤʝʨʘʭ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʢʦʥʝʯʥʦʩʪʠ 

(ʥʠʞʥʝʡ ʠ ʚʝʨʭʥʝʡ) ʤʦʞʝʪ ʙʳʪʴ ʚʳʷʚʣʝʥ ʠʭ ʨʘʟʥʳʡ ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ. ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʭʫʜʦʞʝʩʪ-

ʚʝʥʥʳʭ ʛʠʤʥʘʩʪʦʢ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʚ ʩʨʝʜʥʝʤ ʧʦ ʛʨʫʧʧʝ ʩʠʤʤʝʪʨʠʯʥʦʩʪʴ ʨʘʟʚʠʪʠʷ, ʛʦʚʦʨʷʱʘʷ ʦ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʥʘ ʦʜʥʦʡ (ʚʝʜʫʱʝʡ) ʩʪʦʨʦʥʝ ʪʝʣʘ. 
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Abstract. Numerous studies have focused on the assessment of physical development, including anthro-

pometric parameters and body composition, in athletes practicing rhythmic gymnastics. However, there are no 

studies evaluating body symmetry in rhythmic gymnasts, both in the overall group and across increasing age, at 

an individual level, combining segmental body composition, circumferential body measurements, and 

physiometric indicators. The aim of this study was to investigate the age-related dynamics of morphological, 

physiometric indicators, and segmental body composition in athletes practicing rhythmic gymnastics. Materials 

and methods. The study included athletes aged 7.5ï19.8 years practicing rhythmic gymnastics (n = 100). An-

thropometric measurements, segmental body composition assessment, and evaluation of physiometric indicators 

were performed. Results and discussion. A consistent increase in body dimensions, BMI, body composition 

parameters, circumferential measurements, skinfold thicknesses, and physiometric indicators was observed in the 

age range of 7.6 to 19.8 years. Fat-free mass increased relatively evenly with age, whereas fat mass showed a 

jump in the third age group, starting from 14.6 years, coinciding with the pubertal period in rhythmic gymnasts, 

confirming late maturation. Analysis of differences between the circumferences of the right and left shoulders 

(both tensed and relaxed), forearms, thighs, and calves demonstrated overall bilateral body symmetry. Evaluation 

of differences in fat and fat-free mass in the arms and legs at the individual level showed greater fat-free mass in 

the right-side limbs and greater fat mass in the left-side limbs. Conclusion. The study highlights the importance 

of analyzing segmental body composition and indicates that limbs with identical circumferences may have dif-

ferent component compositions. In rhythmic gymnasts, overall group symmetry was observed, suggesting the 

possibility of performing anthropometric measurements on a single (dominant) side of the body. 

Keywords: body development symmetry, segmental body composition, differences in circumferential 

measurements, strength index, rhythmic gymnastics. 

 

ʀʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʦʮʝʥʢʝ ʫʨʦʚʥʷ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʚʢʣʶʯʘʷ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʠ ʧʘʨʘʤʝʪʨʳ ʩʦʩʪʘʚʘ ʪʝʣʘ, ʩʧʦʨʪʩʤʝʥʦʢ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʛʠʤʥʘʩʪʠʢʦʡ, ʜʦʩʪʘ-

ʪʦʯʥʦ ʤʥʦʛʦ [6]. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʦʚʦʜʷʪ ʦʮʝʥʢʫ ʚ ʚʦʟʨʘʩʪʥʦʡ ʜʠʥʘʤʠʢʝ, ʘ ʪʘʢ ʞʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥ-

ʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʠ ʛʨʫʧʧʦʡ ʩʧʦʨʪʠʚʥʦʡ ʛʠʤʥʘʩʪʠʢʠ [3]. ʊʘʢ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʛʠʤʥʘʩʪʢʠ ʦʙʝʠʭ ʛʨʫʧʧ 

ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʪʦʱʝʡ ʤʘʩʩʝ, ʢʘʢ ʚʩʝʛʦ ʪʝʣʘ, ʪʘʢ ʠ ʦʪʜʝʣʴʥʦ ʢʦʥʝʯʥʦʩʪʝʡ, ʦʪ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʠʮ ʛʨʫʧʧʳ 

ʢʦʥʪʨʦʣʷ ʚ ʙʦʣʴʰʫʶ ʩʪʦʨʦʥʫ. ʋ ʩʧʦʨʪʠʚʥʳʭ ʛʠʤʥʘʩʪʦʢ ʪʦʱʘʷ ʤʘʩʩʘ ʪʝʣʘ ʙʳʣʘ ʙʦʣʴʰʝ, ʚʳʰʝ, ʯʝʤ ʫ ʭʫ-

ʜʦʞʝʩʪʚʝʥʥʳʭ ʛʠʤʥʘʩʪʦʢ. ʋ ʩʧʦʨʪʠʚʥʳʭ ʛʠʤʥʘʩʪʦʢ ʥʘʙʣʶʜʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʪʦʱʘʷ ʤʘʩʩʘ 

ʚʦ ʚʩʝʤ ʪʝʣʝ ʠ ʢʦʥʝʯʥʦʩʪʷʭ, ʯʝʤ ʫ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʛʠʤʥʘʩʪʦʢ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʇʨʠ ʚʦʟʨʘʩʪʝ 

ʛʨʫʧʧʳ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʛʠʤʥʘʩʪʦʢ 10,4 Ñ 0,72, ʜʣʠʥʝ ʪʝʣʘ (ɼʊ) 138,8 Ñ 6,13, ʤʘʩʩʝ ʪʝʣʘ (ʄʊ) 31,6 Ñ 3,24 

ʠ ʠʥʜʝʢʩʝ ʤʘʩʩʳ ʪʝʣʘ (ʀʄʊ) 16,4 Ñ 1,44, ʩʧʦʨʪʩʤʝʥʢʠ ʠʤʝʣʠ ʞʠʨʦʚʫʶ ʤʘʩʩʫ ʪʝʣʘ (ɾʄʊ) 6,5 Ñ 2,16 ʢʛ, 

ʜʦʣʶ ɾʄʊ 21 Ñ 6,13  % ʠ ʪʦʱʫʶ ʤʘʩʩʳ ʪʝʣʘ (ʊʄʊ) ï 23,2 ʢʛ. ʇʦ ʩʝʢʪʦʨʘʤ ʪʦʱʘʷ ʤʘʩʩʘ (ʊʄ) ʨʘʩʧʨʝ-

ʜʝʣʠʣʘʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʤʝʞʜʫ ʜʦʤʠʥʘʥʪʥʦʡ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʢʦʥʝʯʥʦʩʪʷʤʠ ʨʘʟʣʠʯʠʡ ʚʳʷʚʣʝ-

ʥʦ ʥʝ ʙʳʣʦ, ʊʄ ʦʙʝʠʭ ʨʫʢ ʩʦʩʪʘʚʠʣʘ ʧʦ 1,0 ʢʛ, ʦʙʝʠʭ ʥʦʛʠ ï ʧʦ 3,7 ʢʛ [3]. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ Gaspari V. ʩ ʩʦʘʚʪ. [6] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʭʫʜʦʞʝʩʪʚʝʥʥʳʭ ʛʠʤʥʘ-

ʩʪʦʢ ʩʚʷʟʘʥʘ ʩ ʛʠʙʢʦʩʪʴʶ, ʘʵʨʦʙʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʩʠʣʦʡ ʤʳʰʮ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ, ʣʦʚʢʦʩʪʴʶ, 




