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ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʩʩʳ ʪʝʣʘ ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ 

ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ, ʥʦ ʠ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪʤʝʯʘʝʪʩʷ ʨʘʟʥʦʥʘ-

ʧʨʘʚʣʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʝʝ ʠʟʤʝʥʯʠʚʦʩʪʠ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʳʧʦʣʥʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʤʘʩʩʳ 

ʪʝʣʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʩʢʦ-ʶʥʦʰʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʛ. ʉʤʦʣʝʥʩʢʘ ʠ ʫʩʪʘʥʦʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʝʝ ʚʦʟʨʘʩʪʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ; ʚʳʷʚʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʤʘʩʩʳ ʪʝʣʘ ʦʪ ʪʠʧʘ ʪʝʣʦʩʣʦʞʝʥʠʷ. ʄʘʪʝʨʠʘʣ ʠ ʤʝ-

ʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 409 ʯʝʣʦʚʝʢ ʚ ʚʦʟʨʘʩʪʝ 4-20 ʣʝʪ. ʂʦʥʪʠʥʛʝʥʪ ʙʳʣ 

ʨʘʟʜʝʣʝʥ ʩʦʛʣʘʩʥʦ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜʠʟʘʮʠʠ 1965 ʛʦʜʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʣʠʣʦʩʴ 10 ʣʝʪ 

(2010-2020 ʛʛ.). ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʦʤʘʪʦʤʝʪʨʠʷ, ʤʝʪʨʠʯʝʩʢʦʝ ʩʦʤʘʪʦʪʠʧʠʨʦʚʘʥʠʝ ʧʦ ʤʝʪʦʜʫ ʈ.ʅ. 

ɼʦʨʦʭʦʚʘ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ t-ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ (t) ʧʨʠ p Ò 0,05. ɼʣʷ ʧʨʦʚʝʨʢʠ 

ʥʦʨʤʘʣʴʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʙʦʨʢʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʨʠʪʝʨʠʡ ʐʘʧʠʨʦ-ʋʠʣʢʘ. ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫ-

ʞʜʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʠʩʧʳʪʫʝʤʳʭ ʚ ʚʦʟʨʘʩʪʝ 4-20 ʣʝʪ ʚʳʷʚʣʝʥʳ ʧʝʨʠʦʜʳ ʫʩʢʦʨʝʥʥʦʛʦ ʠ 

ʟʘʤʝʜʣʝʥʥʦʛʦ ʧʨʠʨʦʩʪʘ ʤʘʩʩʳ ʪʝʣʘ. ʉʙʣʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʤʘʩʩʳ ʪʝʣʘ ʫ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ ʦʪʤʝʯʝʥʦ 

ʚ 10 ʣʝʪ, ʘ ʠʭ ʧʝʨʝʩʝʯʝʥʠʝ ʚ 13-15,5 ʣʝʪ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʨʦʩʪʘ ʤʘʩʩʳ ʪʝʣʘ ʫ ʤʘʣʴʯʠʢʦʚ ʫʩʪʘʥʦʚ-

ʣʝʥʳ ʚ 5-9, 11-12, 14-17 ʣʝʪ, ʫ ʜʝʚʦʯʝʢ ï ʚ 5-10, 12-15 ʠ 17 ʣʝʪ. ɿʘʚʝʨʰʝʥʠʝ ʨʦʩʪʘ ʤʘʩʩʳ ʪʝʣʘ ʫ ʜʝʚʦʯʝʢ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ 17 ʣʝʪ, ʤʘʣʴʯʠʢʦʚ ï ʥʘ 18 ʣʝʪ. ɼʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʝʞʝʛʦʜʥʦʡ ʧʨʠʙʘʚʢʠ ʤʘʩʩʳ ʪʝʣʘ ʫ 

ʤʘʣʴʯʠʢʦʚ ʠ ʶʥʦʰʝʡ ʚʳʷʚʣʝʥʳ ʚ 10-13, 14-16 ʠ 17-20 ʣʝʪ (p < 0,05-0,01), ʫ ʜʝʚʦʯʝʢ ʠ ʜʝʚʫʰʝʢ ï ʚ 17-18 

ʣʝʪ (p < 0,05), ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʤʘʩʩʝ ʪʝʣʘ ʚʳʷʚʣʝʥʳ ʚ 12, 15 ʠ 19 ʣʝʪ (p Ò 0,05). ʋʩʪʘʥʦʚʣʝʥʘ 

ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʤʘʩʩʦʡ ʪʝʣʘ ʠ ʜʣʠʥʦʡ ʪʝʣʘ, ʘ ʪʘʢʞʝ ʝʛʦ ʢʦʤʧʦʥʝʥʪʘʤʠ (r = 0,435-0,833). 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʩʣʝʜʫʝʤʳʭ ʜʝʪʩʢʦ-ʶʥʦʰʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦ ʪʠʧʘʤ ʪʝʣʦʩʣʦʞʝʥʠʷ ʧʦʢʘʟʘʣʦ ʥʘʣʠʯʠʝ ʜʦʩ-

ʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʤʘʩʩʝ ʪʝʣʘ ʤʝʞʜʫ ʝʛʦ ʢʨʘʡʥʠʤʠ ʠ ʧʝʨʝʭʦʜʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ (p < 0,05-0,01). ʆʮʝʥʢʘ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʳ ʪʝʣʘ ʧʦʢʘʟʘʣʘ ʪʷʛʦʪʝʥʠʝ ʢ ʤʠʢʨʦʩʦʤʠʠ. ʋ ʤʘʣʴʯʠʢʦʚ ʠ ʶʥʦʰʝʡ 

ʤʠʢʨʦʩʦʤʥʳʡ ʪʠʧ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 17,4 ʜʦ 41,5 %, ʫ ʜʝʚʦʯʝʢ ʠ ʜʝʚʫʰʝʢ ʦʪ 16,0 ʜʦ 33,8 %. ɿʘʢʣʶʯʝʥʠʝ. 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʤʘʩʩʳ ʪʝʣʘ ʦʙʩʣʝʜʫʝʤʳʭ ʜʝʪʩʢʦ-ʶʥʦʰʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦʢʘʟʘʣʘ ʥʘʣʠʯʠʝ ʨʘʟʣʠʯʠʡ 

ʥʝ ʪʦʣʴʢʦ ʚ ʪʝʤʧʘʭ, ʥʦ ʠ ʩʨʦʢʘʭ ʝʝ ʧʨʠʙʘʚʢʠ, ʚʘʨʴʠʨʫʶʱʝʡ ʦʪ 1 ʜʦ 5 ʣʝʪ. ʇʝʨʠʦʜʳ ʫʚʝʣʠʯʝʥʠʷ ʪʝʤʧʦʚ 

ʨʦʩʪʘ ʤʘʩʩʳ ʪʝʣʘ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʝʝ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ. ʋʩʪʘʥʦʚʣʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ çʛʨʘ-

ʮʠʣʠʟʘʮʠʠè ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʢʦʣʝʥʠʷ. ɼʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʤʘʩʩʝ ʪʝʣʘ ʫ ʦʙʩʣʝʜʫʝʤʳʭ ʜʝʪʩʢʦ-

ʶʥʦʰʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʨʘʟʥʳʭ ʪʠʧʦʚ ʪʝʣʦʩʣʦʞʝʥʠʷ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʨʝʥʝʨʘʤʠ ʠ 

ʧʝʜʘʛʦʛʘʤʠ ʥʘʛʨʫʟʦʢ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘ ʟʘʥʷʪʠʷʭ ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʠ ʩʧʦʨʪʫ, ʘ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʝ ʜʝʪʝʡ ʧʦ ʛʨʫʧʧʘʤ ʩ ʫʯʝʪʦʤ ʪʠʧʘ ʪʝʣʦʩʣʦʞʝʥʠʷ ʧʦʟʚʦʣʠʪ ʠʭ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʪʴ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʩʩʘ ʪʝʣʘ, ʩʦʤʘʪʠʯʝʩʢʠʡ ʪʠʧ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ, ʤʘʣʴʯʠʢʠ, ʜʝʚʦʯʢʠ, ʶʥʦ-

ʰʠ, ʜʝʚʫʰʢʠ, ʨʝʛʠʦʥʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ. 
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Abstract. Currently, studies on body mass are of particular relevance due to diverse trends in its variabil-

ity observed not only across countries but also within different regions of the Russian Federation. The purpose 

of the study is to perform a comparative assessment of body mass in children and adolescents in the city of Smo-

lensk, determine the features of its age-related variability, and identify the relationship between body mass inten-

sity and somatotype. Materials and Methods. The study involved 409 individuals aged 4ï20 years, divided ac-

cording to the International Age Classification of 1965. The study lasted for 10 years (2010ï2020). Research 

methods included somatometry and metric somatotyping according to the method of R.N. Dorokhov. Statistical 

significance was determined using Studentôs t-test (t) at p Ò 0.05. The ShapiroïWilk test was used to assess the 

normality of the distribution. Results and Discussion. The study revealed periods of accelerated and decelerated 
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body mass growth in subjects aged 4ï20 years. Convergence of body mass indicators in boys and girls was ob-

served at age 10, with crossover between 13 and 15.5 years. The highest body mass growth rates in boys were 

recorded at ages 5ï9, 11ï12, and 14ï17 years; in girls at 5ï10, 12ï15, and 17 years. Body mass growth conclud-

ed at age 17 for girls and age 18 for boys. Significant differences in annual body mass gain were found in boys 

and adolescents at ages 10ï13, 14ï16, and 17ï20 (p < 0.05ï0.01), and in girls and young women at ages 17ï18 

(p < 0.05). Sex-based differences in body mass were observed at ages 12, 15, and 19 (p Ò 0.05). A correlation 

was established between body mass and body length as well as its components (r = 0.435ï0.833). The distribu-

tion of children and adolescents by somatotype showed significant differences in body mass between extreme 

and transitional types (p < 0.05ï0.01). The quantitative distribution assessment of body mass revealed a tenden-

cy toward microsomia. Among boys and adolescents, the microsomic type ranged from 17.4% to 41.5%, and 

among girls and young women from 16.0% to 33.8%. Conclusion. The comparative assessment of body mass in 

children and adolescents revealed differences not only in growth rates but also in the timing of weight gain, vary-

ing from 1 to 5 years. Periods of increased body mass growth rates correlated with increases in its component 

composition. A trend toward gracilization in the modern generation was identified. Statistically significant dif-

ferences in body mass among individuals with different somatotypes indicate the necessity for coaches and edu-

cators to apply varying intensity of physical activity in physical education and sports. Grouping children accord-

ing to somatotype will allow for greater individualization. 

Keywords: body mass, somatic type, growth intensity, boys, girls, adolescents, regional differences. 

 

ɺʚʝʜʝʥʠʝ. ʀʟʫʯʝʥʠʝ ʚʦʟʨʘʩʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʤʘʩʩʳ ʪʝʣʘ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ ʥʘ ʵʪʘʧʘʭ ʨʦʩʪʘ ʠ 

ʨʘʟʚʠʪʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʘʥʪʨʦʧʦʣʦʛʠʠ, ʘʫʢʩʦʣʦʛʠʠ ʠ ʤʝʜʠʮʠʥʳ. ʆʥʘ 

ʷʚʣ̫ʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʣʘʙʠʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʟʘʚʠʩʷʱʠʤ ʦʪ ʨʷʜʘ ʵʥʜʦʛʝʥʥʳʭ ʠ ʵʢʟʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʥʘʮʠʦʥʘʣʴʥʦʩʪʠ ʠ ʨʝʛʠʦʥʘ ʧʨʦʞʠʚʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʩʩʳ ʪʝʣʘ ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦ-

ʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ, ʥʦ ʠ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʦʪʤʝʯʘʝʪʩʷ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʠʟʤʝʥʯʠʚʦʩʪʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ [4, 6]. ɺ ʧʝʨʚʦʤ 

ʜʝʩʷʪʠʣʝʪʠʠ XXI  ʚʝʢʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ ʦʪʤʝʯʘʣʘʩʴ ʩʪʘʙʠʣʠʟʘʮʠʷ ʜʣʠʥʳ ʪʝʣʘ, ʧʨʠ ʨʝʟ-

ʢʦʤ ʫʚʝʣʠʯʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʝʛʦ ʤʘʩʩʳ. ʇʨʦʮʝʩʩ ʫʚʝʣʠʯʝʥʠʷ ʤʘʩʩʳ ʪʝʣʘ ʧʨʠʦʙʨʝʣ ʩʪʦʣʴ ʛʣʦʙʘʣʴʥʳʡ ʭʘ-

ʨʘʢʪʝʨ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʛʦʚʦʨʷʪ ʦ çʩʝʢʫʣʷʨʥʦʤ ʦʞʠʨʝʥʠʠè [5]. ɼʨʫʛʘʷ ʪʝʥʜʝʥʮʠʷ, ʧʨʦ-

ʷʚʣʷʶʱʘʷʩʷ ʚ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʩʚʷʟʘʥʘ ʩ ʥʘʣʠʯʠʝʤ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʠ ʩʪʘʙʠʣʠ-

ʟʘʮʠʠ ʨʦʩʪʘ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʚʝʩʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʬʦʨʤʘ ʪʝʣʘ ʤʝʥʷʝʪʩʷ ʚ ʩʪʦʨʦʥʫ çʛʨʘʮʠʣʠʟʘʮʠʠè 

ʪʝʣʦʩʣʦʞʝʥʠʷ [5, 6]. ʅʝʦʜʥʦʟʥʘʯʥʳʝ ʧʨʦʮʝʩʩʳ ʚʳʷʚʣʝʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʈʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ ʧʦʜʯʝʨʢʠʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚʳʧʦʣʥʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʤʘʩʩʳ ʪʝʣʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʩʢʦ-

ʶʥʦʰʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʛ. ʉʤʦʣʝʥʩʢʘ ʠ ʫʩʪʘʥʦʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʝʝ ʚʦʟʨʘʩʪʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ; ʚʳʷʚʠʪʴ ʟʘ-

ʚʠʩʠʤʦʩʪʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʤʘʩʩʳ ʪʝʣʘ ʦʪ ʪʠʧʘ ʪʝʣʦʩʣʦʞʝʥʠʷ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʨʦʜʦʣʴʥʦ-ʧʦʧʝʨʝʯʥʦʛʦ ʪʠʧʘ ʧʨʠʥʷʣʦ ʫʯʘ-

ʩʪʠʝ 409 ʯʝʣʦʚʝʢ 4-20 ʣʝʪ (212 ʤʫʞʯʠʥ, 197 ʞʝʥʱʠʥ), ʢʦʪʦʨʦʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʄɹɼʆʋ ɼʉ ˉ 7 ʛ. 

ʗʨʮʝʚʦ ʠ ɼʉ ʜʣʷ ʜʝʪʝʡ ʩ ʥʘʨʫʰʝʥʠʝʤ ʆɼɸ ʛ. ʉʤʦʣʝʥʩʢʘ (ʚ ʛʨʫʧʧʘʭ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ), ʄɹʆʋ ʗʉʆʐ ˉ 

10 ʛ. ʗʨʮʝʚʦ, ʌɻɹʆʋ ɺʆ çʉɻʋʉè ʛ. ʉʤʦʣʝʥʩʢʘ ʚ ʪʝʯʝʥʠʝ 10 ʣʝʪ (2010-2020 ʛʦʜʳ). ʂʦʥʪʠʥʛʝʥʪ ʨʘʟʜʝʣʝʥ 

ʥʘ ʛʨʫʧʧʳ ʩʦʛʣʘʩʥʦ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜʠʟʘʮʠʠ 1965 ʛʦʜʘ. ʀʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʤʝ-

ʜʠʮʠʥʩʢʠʭ ʢʘʙʠʥʝʪʘʭ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʜʥʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʨʘʙʦʪʥʠʢʘ, ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ 

ʩʧʦʨʪʘ ï ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʢʘʬʝʜʨʳ ʘʥʘʪʦʤʠʠ ʠ ʙʠʦʤʝʭʘʥʠʢʠ. ɺ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʜʝʪʠ ʧʝʨʚʦʡ 

ʠ ʚʪʦʨʦʡ ʛʨʫʧʧ ʟʜʦʨʦʚʴʷ. ʇʦʣʫʯʝʥʦ ʧʠʩʴʤʝʥʥʦʝ ʩʦʛʣʘʩʠʝ ʜʝʪʝʡ ʠ ʠʭ ʨʦʜʠʪʝʣʝʡ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʘʥʘʣʠʟ ʠ ʦʙʦʙʱʝʥʠʝ ʜʘʥʥʳʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ; ʩʦ-

ʤʘʪʦʤʝʪʨʠʷ (ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʩʩʳ ʠ ʜʣʠʥʳ ʪʝʣʘ); ʪʨʝʭʫʨʦʚʥʝʚʘʷ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʪʠʧʘ ʪʝʣʦʩʣʦʞʝʥʠʷ [4]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʝʩʳ TANITA BC-601 (ʗʧʦʥʠʷ) (ʚ ʢʛ), ʘʥʪʨʦʧʦʤʝʪʨ ʄʘʨʪʠʥʘ (ʚ 

ʩʤ). 

ʄʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʩʦʤʘʪʠʯʝʩʢʦʛʦ ʪʠʧʘ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʈ.ʅ. ɼʦʨʦʭʦʚʳʤ (1985), ʮʝʥʥʘ ʣʸʛʢʦʩʪʴʶ ʦʩ-

ʚʦʝʥʠʷ, ʦʥʘ ʥʝ ʟʘʥʠʤʘʝʪ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ [3]. ʈʘʟʨʘʙʦʪʘʥʘ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʦʮʝʥʢʠ ʩʦʤʘ-

ʪʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʦʙʩʣʝʜʫʝʤʳʭ ʜʝʪʩʢʦ-ʶʥʦʰʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʦʙʩʣʝ-

ʜʦʚʘʥʠʷʭ, ʠ ʦʪʙʦʨʝ ʚ ʩʧʦʨʪʝ [3].  

ɼʣʷ ʘʥʘʣʠʟʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʨʠʤʝʥʷʣʠʩʴ ʧʨʦʛʨʘʤʤʳ Microsoft Office Excel 2007 ʠ SPSS 

Statistics. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʦʧʨʝʜʝʣʷʣʠ ʧʦ t-ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ (t), ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ 

ʨ Ò 0,05. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʭʦʜʠʣʠ ʧʨʦʚʝʨʢʫ ʥʘ ʥʦʨʤʘʣʴʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʙʦʨʢʠ ʧʦ ʢʨʠ-

ʪʝʨʠʶ ʐʘʧʠʨʦ-ʋʠʣʢʘ. ɺʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʚʟʘʠʤʦʩʚʟ̫ʝʡ ʧʦ ʇʠʨʩʦʥʫ, ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʰʢʘʣʝ ʏʝʜʜʦʢʘ [7].  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺʳʧʦʣʥʝʥʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʢʠ ʤʘʩʩʳ ʪʝʣʘ ʙʦʣʝʝ ʯʝʤ 50-

ʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ ʤʦʨʬʦʣʦʛʦʚ ʛ. ʉʤʦʣʝʥʩʢʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʜʝʪʩʪʚʘ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʤʘʩʩʫ ʪʝʣʘ ʠʤʝʣʠ ʤʘʣʴʯʠʢʠ 1997 ʛ.; ʚ ʧʝʨʠʦʜ ʚʪʦʨʦʛʦ ʜʝʪʩʪʚʘ ï ʦʙʩʣʝʜʫʝʤʳʝ 2010-2020 ʛʛ.; ʚ ʧʦʜʨʦʩʪʢʦ-

ʚʦʤ ʚʦʟʨʘʩʪʝ ï ʤʘʣʴʯʠʢʠ 1978 ʛ.; ʚ ʶʥʦʰʝʩʢʦʤ ʚʦʟʨʘʩʪʝ ï ʦʙʩʣʝʜʫʝʤʳʝ 2010-2020 ʛʛ.  




