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ɸʥʥʦʪʘʮʠʷ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʠʟ ʠʤʝʶʱʠʭʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʜʘʥʥʳʭ ʚʳʙʨʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩ-

ʧʦʣʴʟʫʝʤʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʬʦʨʤʫʣʳ ʜʣʷ ʦʮʝʥʢʠ ʞʠʨʦʚʦʡ ʠ ʪʦʱʝʡ ʤʘʩʩʳ ʪʝʣʘ ʫ ʜʝʪʝʡ ʠ 

ʧʦʜʨʦʩʪʢʦʚ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠʭ ʩ ʮʝʣʴʶ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʛʨʫʧʧʘʭ ʜʝʪʝʡ, ʚʢʣʶʯʘʷ ʜʝʪʝʡ-ʩʧʦʨʪʩʤʝʥʦʚ. ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʠʥʦʩʪʨʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʣʠʪʝʨʘʪʫʨʳ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʝʨʚʦʠʩʪʦʯʥʠʢʘʤʠ ʨʝʛʨʝʩʩʠʦʥʥʳʭ ʫʨʘʚʥʝ-

ʥʠʡ ʜʣʷ ʦʮʝʥʢʠ ʞʠʨʦʚʦʡ ʠ ʪʦʱʝʡ ʤʘʩʩʳ, ʘ ʪʘʢ ʞʝ ʧʣʦʪʥʦʩʪʠ ʪʝʣʘ, ʯʪʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʧʨʠʩʫʪʩʪʚʠʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʛʦ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʪʘʪʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʩʧʠʩʢʝ ʮʠʪʠʨʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʩ ʦʯʝʥʴ ʜʘʚʥʠ-

ʤʠ ʛʦʜʘʤʠ ʧʫʙʣʠʢʘʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʫʨʘʚʥʝʥʠʷ ʧʨʦʛʥʦʟʘ ʦʮʝʥʢʠ ʞʠʨʦʚʦʡ ʠ ʪʦʱʝʡ ʤʘʩʩʳ, ʘ ʪʘʢ ʞʝ ʧʣʦʪʥʦʩʪʠ ʪʝʣʘ, ʦʩʥʦʚʘʥʥʳʝ ʢʘʢ ʥʘ ʨʝʟʫʣʴ-

ʪʘʪʘʭ ʘʥʪʨʦʧʦʤʝʪʨʠʠ, ʪʘʢ ʠ ʥʘ ʦʩʥʦʚʝ ʠʟʤʝʨʝʥʠʷ ʙʠʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠʤʧʝʜʘʥʩʘ ʪʝʣʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʘʥ-

ʥʳʝ ʫʨʘʚʥʝʥʠʷ ʥʝʜʦʦʮʝʥʠʚʘʶʪ ʢʦʣʠʯʝʩʪʚʦ ʞʠʨʦʚʦʡ ʤʘʩʩʳ ʪʝʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʪʦʜʦʤ ʨʝʥʪʛʝʥʦʚʩʢʦʡ 

ʜʝʥʩʠʪʦʤʝʪʨʠʠ, ʧʨʠʥʷʪʳʤ ʟʘ ʵʪʘʣʦʥʥʳʡ ʧʨʠ ʦʮʝʥʢʝ ʩʦʩʪʘʚʘ ʪʝʣʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʨʠ ʤʝʪʦʜʘ ʦʮʝʥʢʠ ʞʠ-

ʨʦʚʦʡ ʤʘʩʩʳ ʪʝʣʘ (ʘʥʪʨʦʧʦʤʝʪʨʠʷ, ʙʠʦʠʤʧʝʜʘʥʩʦʤʝʪʨʠʷ ʠ ʨʝʥʪʛʝʥʦʚʩʢʘʷ ʜʝʥʩʠʪʦʤʝʪʨʠʷ) ʥʝ ʷʚʣʷʶʪʩʷ 

ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʤʠ. ɿʘʢʣʶʯʝʥʠʝ. ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʥʝʦʪʲʝʤʣʝʤʳʤ ʧʨʘʚʠʣʦʤ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ 

ʨʝʛʨʝʩʩʠʦʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʦʮʝʥʢʠ ʞʠʨʦʚʦʡ ʠʣʠ ʪʦʱʝʡ ʤʘʩʩʳ ʪʝʣʘ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʷʚʣʷʝʪʩʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʥʘ ʣʶʜʷʭ ʠʣʠ ʛʨʫʧʧʘʭ ʣʶʜʝʡ, ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʚʳʙʦʨʢʝ, ʥʘ ʢʦʪʦʨʦʡ ʙʳʣʦ 

ʨʘʟʨʘʙʦʪʘʥʦ ʨʝʛʨʝʩʩʠʦʥʥʦʝ ʫʨʘʚʥʝʥʠʝ. ʕʢʩʪʨʝʤʘʣʴʥʘʷ ʧʦʣʥʦʪʘ ʠʣʠ ʭʫʜʦʙʘ, ʵʪʥʠʯʝʩʢʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ, 

ʥʘʨʫʰʝʥʠʷ ʛʠʜʨʘʪʘʮʠʠ, ʠʟʤʝʨʝʥʠʷ ʠʤʧʝʜʘʥʩʘ ʪʝʣʘ ʩʨʘʟʫ ʧʦʩʣʝ ʬʠʟʠʯʝʩʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʠʣʠ ʧʨʠʝʤʘ ʧʠ-

ʱʠ  ʤʦʛʫʪ ʫʚʝʣʠʯʠʚʘʪʴ ʚʝʣʠʯʠʥʫ ʦʰʠʙʦʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʞʠʨʦʚʦʡ ʠ ʪʦʱʝʡ ʤʘʩʩʳʪʝʣʘ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦ-

ʩʪʢʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʟʥʘʯʝʥʠʷʤʠ SEE, ʥʘʡʜʝʥʥʳʤʠ ʚ ʦʨʠʛʠʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʠʟ ʢʦʪʦʨʳʭ ʚʟʷʪʳ 

ʫʨʘʚʥʝʥʠʷ ʧʨʦʛʥʦʟʘ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʦʮʝʥʢʝ ʙʠʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠʤʧʝʜʘʥʩʘ ʪʝʣʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʛʨʝʩʩʠʦʥʥʳʝ ʫʨʘʚʥʝʥʠʷ,  ʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʪʝʣʘ, ʞʠʨʦʚʘʷ ʤʘʩʩʘ ʪʝʣʘ, ʪʦ-

ʱʘʷ ʤʘʩʩʘ ʪʝʣʘ, ʧʣʦʪʥʦʩʪʴ ʪʝʣʘ,  ʘʥʪʨʦʧʦʤʝʪʨʠʷ, ʙʠʦʠʤʧʝʜʘʥʩʦʤʝʪʨʠʷ, ʜʝʪʠ ʠ ʧʦʜʨʦʩʪʢʠ 
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Abstract. Purpose was to choose the formulae which are applied by a maximum number of modern re-

searchers based on the available literature data in order to evaluate fat and lean body mass in children and ado-

lescents and systematize these formulae for prospective performance evaluation in different groups of children, 

including children athletes. Materials and methods. We analyzed foreign sources of literature which were most-

ly primary sources of regression equations for fat and lean body mass as well as body density evaluation, which 

resulted in a relatively big number of articles with very old publication dates listed in the references. Results and 

their discussion. The article represents most widely used equations of fat and lean body mass as well as body 

density evaluation prognosis, based on both anthropometry results and bioelectrical impedance measurements. It 
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was shown that the given equations underestimate the fat body mass value in comparison with x-ray densitome-

try method which was taken as a standard at the evaluation of body composition. Therefore, the three methods of 

fat body mass evaluation (anthropometry, bioimpedance and x-ray densitometry) are not interchangeable. Con-

clusion. We should consider it as an obligatory rule that regression equations only work correctly for fat and lean 

body mass evaluation in children and adolescents if they are applied to individuals or groups of people who are 

as similar as possible to the sample the regression equation development was based on. Extreme obesity and un-

derweight, ethnicity, impaired hydration, implementing impedance measurements immediately after physical 

activities or meals might increase the number of mistakes in prognosis of fat and lean body mass in children and 

adolescents in comparison with the SEE values found in the original researches which provided the prognosis 

equations based on bioelectric impedance evaluation. 

Key words: regression equations,  body composition, fat body mass, lean body mass, body density,  an-

thropometry, bioimpedance, children and adolescents 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ.  ɼʣʷ ʦʮʝʥʢʠ ʞʠʨʦʚʦʡ ʤʘʩʩʳ ʪʝʣʘ, ʢʘʢ ʫ ʚʟʨʦʩʣʳʭ, ʪʘʢ ʠ ʫ ʜʝʪʝʡ, ʠʩʧʦʣʴʟʫʶʪ ʨʘʟ-

ʣʠʯʥʳʝ ʤʝʪʦʜʳ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: ʨʘʩʯʝʪ ʠʥʜʝʢʩʘ ʤʘʩʩʳ ʪʝʣʘ (ʀʄʊ, ʢʛ/ʤ
2
); ʘʥʪʨʦʧʦʤʝʪʨʠʷ - ʦʮʝʥʢʘ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʳʭ, ʩʨʝʜʥʠʭ ʠ ʩʫʤʤʘʨʥʳʭ ʟʥʘʯʝʥʠʡ ʪʦʣʱʠʥ ʢʦʞʥʦ-ʞʠʨʦʚʳʭ ʩʢʣʘʜʦʢ (ʂɾʉ, SKF) ʧʦ ʩʨʘʚʥʝ-

ʥʠʶ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʪʘʙʣʠʮʘʤʠ ʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʛʨʝʩʩʠʦʥʥʳʭ ʫʨʘʚʥʝʥʠʡ; ʤʘʛʥʠʪʥʦ-

ʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʄʈʊ); ʢʦʤʧʴʶʪʝʨʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʂʊ); ʧʣʝʪʠʟʤʦʛʨʘʬʠʷ ʩ ʚʳʪʝʩʥʝʥʠʝʤ ʚʦʟ-

ʜʫʭʘ; ʜʚʫʭʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʨʝʥʪʛʝʥʦʚʩʢʘʷ ʘʙʩʦʨʙʮʠʦʤʝʪʨʠʷ (ʩʠʥ. - ʨʝʥʪʛʝʥʦʚʩʢʘʷ ʜʝʥʩʠʪʦʤʝʪʨʠʷ) 

(DEXA); ʠʟʦʪʦʧʥʦʝ ʨʘʟʚʝʜʝʥʠʝ; ʧʦʜʚʦʜʥʦʝ ʚʟʚʝʰʠʚʘʥʠʝ ʠ ʙʠʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʠʤʧʝʜʘʥʩ (ʩʠʥ. - ʤʝʪʦʜ ʙʠʦ-

ʠʤʧʝʜʘʥʩʥʦʛʦ ʘʥʘʣʠʟʘ, ɹʀɸ, BIA) [2, 19]. ʀʟ-ʟʘ ʧʦʚʩʝʤʝʩʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ, ʥʝʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ, ʤʦ-

ʙʠʣʴʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʦʩʪʦʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢ ʞʝ ʜʨʫʛʠʭ ʧʨʝʠʤʫʱʝʩʪʚ (ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʙʳʩʪ-

ʨʦʪʘ ʠʟʤʝʨʝʥʠʷ, ʦʪʩʫʪʩʪʚʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʣʫʯʝʡ, ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʛʨʫʞʝʥʠʷ ʚ 

ʚʦʜʫ), ʪʘʢʠʝ ʤʝʪʦʜʳ ʢʘʢ ʙʠʦʠʤʧʝʜʘʥʩʥʳʡ ʘʥʘʣʠʟ ʠ ʘʥʪʨʦʧʦʤʝʪʨʠʷ ʩʪʘʣʠ ʧʨʠʦʨʠʪʝʪʥʳʤʠ ʤʝʪʦʜʘʤʠ ʚʳ-

ʙʦʨʘ ʚ ʧʦʣʝʚʳʭ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ [2]. 

ɼʦ ʧʦʷʚʣʝʥʠʷ ʙʠʦʠʤʧʝʜʘʥʩʥʳʭ ʘʥʘʣʠʟʘʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʚ ʨʘʟʳ ʫʧʨʦʩʪʠʣʠ ʠ ʫʩʢʦʨʠʣʠ ʧʨʦʮʝʩʩ 

ʦʮʝʥʢʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʪʝʣʘ ʠ ʚʦʜʥʳʭ ʩʝʢʪʦʨʦʚ ʦʨʛʘʥʠʟʤʘ, ʚ ʘʨʩʝʥʘʣʝ ʜʝʪʩʢʠʭ ʠ ʩʧʦʨʪʠʚʥʳʭ ʘʥ-

ʪʨʦʧʦʣʦʛʦʚ ʥʘʭʦʜʠʣʠʩʴ ʚ ʨʘʩʧʦʨʷʞʝʥʠʠ ʪʘʢʠʝ ʤʝʪʦʜʳ, ʢʘʢ ʨʝʥʪʛʝʥʦʚʩʢʘʷ ʜʝʥʩʠʪʦʤʝʪʨʠʷ, ʧʦʜʚʦʜʥʦʝ 

ʚʟʚʝʰʠʚʘʥʠʝ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʪʝʣʘ, ʘ ʪʘʢ ʞʝ ʤʝʪʦʜ ʨʝʛʨʝʩʩʠʦʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʘʥʪʨʦ-

ʧʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ.  

ʋʨʘʚʥʝʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʞʠʨʦʚʦʡ ʠ ʪʦʱʝʡ ʤʘʩʩʳ ʪʝʣʘ ʜʣʷ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʢʘʪʝʛʦʨʠʡ ʚ ʧʦʧʫʣʷʮʠʠ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʘ  ʦʪʜʝʣʴʥʳʭ ʤʘʣʳʭ ʚʳʙʦʨʢʘʭ ʩʦ ʩʚʦʡʩʪʚʝʥʥʳʤʠ ʝʡ ʧʨʠʟʥʘʢʘʤʠ ï ʨʘʩʦʡ, ʚʦʟʨʘʩʪʦʤ, 

ʧʦʣʦʤ, ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʭʘʨʘʢʪʝʨʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʜʢʦʞʥʦʛʦ ʞʠʨʘ, ʥʘʣʠʯʠʝʤ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʠʩʮʝʨʘʣʴʥʦʛʦ ʞʠʨʘ, ʘ ʪʘʢ ʞʝ ʩ ʨʘʟʣʠʯʥʳʤ ʢʦʤʧʦʥʝʥʪʥʳʤ ʩʦʩʪʘʚʦʤ ʪʝʣʘ. 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʩʢʘʟʘʥʥʳʝ ʬʘʢʪʳ, ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʵʪʠʭ ʬʦʨʤʫʣ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘ ʜʨʫʛʠʭ ʛʨʫʧʧʘʭ 

ʦʙʩʣʝʜʫʝʤʳʭ ʤʦʞʝʪ ʙʳʪʴ ʥʠʟʢʘʷ, ʠ ʬʦʨʤʫʣʳ ʤʦʛʫʪ ʩʯʠʪʘʪʴʩʷ çʥʝ ʨʘʙʦʪʘʶʱʠʤʠè. ʇʨʠ ʧʦʠʩʢʝ ʨʘʙʦʯʝʛʦ 

ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʦʙʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʳ ʩʣʝʜʫʝʪ ʚʳʙʠʨʘʪʴ ʪʝ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʥʘ ʚʳʙʦʨʢʘʭ ʩ ʤʘʢ-

ʩʠʤʘʣʴʥʦ ʙʣʠʟʢʠʤʠ ʢ ʦʙʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʪʨʫʜʥʦʩʪʠ ʩ ʚʳʙʦʨʦʤ ʫʨʘʚʥʝ-

ʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʢʘʢ ʩ ʦʪʣʠʯʥʳʤʠ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʩʦʩʪʘʚʦʤ ʪʝʣʘ (ʥʠʟ-

ʢʦʨʦʩʣʳʝ ʠ ʚʳʩʦʢʦʨʦʩʣʳʝ ʛʨʫʧʧʳ, ʛʨʫʧʧʳ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ ʠ ʠʩʪʦʱʝʥʠʝʤ, ʘ ʪʘʢ ʞʝ ʩ ʠʟʙʳ-

ʪʦʯʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ ʠ ʦʞʠʨʝʥʠʝʤ), ʪʘʢ ʠ ʩ ʥʘʣʠʯʠʝʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʠ ʟʘʙʦʣʝ-

ʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʩʫʱʠ ʠʥʜʠʚʠʜʘʤ ʚ ʦʙʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟ ʠʤʝʶʱʠʭʩʷ ʚ ʣʠʪʝʨʘʪʫʨʝ ʜʘʥʥʳʭ ʚʳʙʨʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʬʦʨʤʫʣʳ ʜʣʷ ʦʮʝʥʢʠ ʞʠʨʦʚʦʡ ʠ ʪʦʱʝʡ ʤʘʩʩʳ ʪʝʣʘ ʫ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ 

ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠʭ ʩ ʮʝʣʴʶ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧʘʭ ʜʝ-

ʪʝʡ, ʚʢʣʶʯʘʷ ʜʝʪʝʡ-ʩʧʦʨʪʩʤʝʥʦʚ.  

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʚʝʩʪʠ ʧʦʠʩʢ ʠ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʦʜʥʘ ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ 

ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʠʩʪʦʯʥʠʢʘʤʠ ʫʨʘʚʥʝʥʠʡ ʠ ʤʝʪʦʜʠʢ ʜʣʷ ʦʮʝʥʢʠ ʞʠʨʦʚʦʡ ʠ ʪʦʱʝʡ ʤʘʩʩʳ ʪʝʣʘ ʫ ʜʝʪʝʡ ʠ 

ʧʦʜʨʦʩʪʢʦʚ, ʘ ʜʨʫʛʘʷ ʯʘʩʪʴ ï ʦʨʠʛʠʥʘʣʴʥʳʤʠ ʩʪʘʪʴʷʤʠ, ʘʚʪʦʨʳ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʶʪ ʵʪʠ ʫʨʘʚʥʝʥʠʷ ʠ ʤʝ-

ʪʦʜʠʢʠ ʜʣʷ ʦʮʝʥʢʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʪʝʣʘ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠʥʦʩʪʨʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʣʠʪʝʨʘʪʫʨʳ, 

ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʝʨʚʦʠʩʪʦʯʥʠʢʘʤʠ ʨʝʛʨʝʩʩʠʦʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʦʮʝʥʢʠ ʞʠʨʦʚʦʡ ʠ ʪʦʱʝʡ ʤʘʩ-

ʩʳ, ʘ ʪʘʢ ʞʝ ʧʣʦʪʥʦʩʪʠ ʪʝʣʘ, ʯʪʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʧʨʠʩʫʪʩʪʚʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʪʘʪʝʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʩʧʠʩʢʝ ʮʠʪʠʨʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʩ ʦʯʝʥʴ ʜʘʚʥʠʤʠ ʛʦʜʘʤʠ ʧʫʙʣʠʢʘʮʠʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. 

ʋʨʘʚʥʝʥʠʷ ʧʨʦʛʥʦʟʘ ʜʣʷ ʦʮʝʥʢʠ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʪʝʣʘ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ ʥʘ ʦʩʥʦʚʝ 

ʙʠʦʠʤʧʝʜʘʥʩʦʤʝʪʨʠʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥ ʠ ʦʧʫʙʣʠʢʦʚʘʥ ʨʷʜ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʳʭʦʜʥʳʭ ʜʘʥ-

ʥʳʭ ʙʠʦʠʤʧʝʜʘʥʩʥʦʛʦ ʘʥʘʣʠʟʘ (ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʠʤʧʝʜʘʥʩ) ʚ ʧʨʦ-

ʮʝʥʪʳ ʞʠʨʦʚʦʡ ʤʘʩʩʳ (ɾʄʊ%), ʘʙʩʦʣʶʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʨʦʚʦʡ ʤʘʩʩʳ (ɾʄʊ) ʠ ʢʦʣʠʯʝʩʪʚʦ ʪʦʱʝʡ 


















