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prof. Maria Hulikova  (ʉʣʦʚʘʯʯʠʥʘ) 
 

ʈɽɼɸʂʎɯʁʅɯ ɺʀʄʆɻʀ 

ʜʦ ʪʝʭʥʽʯʥʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʩʪʘʪʝʡ 

ʈʝʜʢʦʣʝʛʽʷ çɺʽʩʥʠʢʘè ʧʨʠʡʤʘʻ ʩʪʘʪʪʽ ʦʙʩʷʛʦʤ 4 ï 5 ʩʪʦʨʽʥʦʢ ʯʝʨʝʟ 1 ʽʥʪʝʨʚʘʣ, ʧʦʚʥʽʩʪʶ ʧʽʜʛʦʪʦʚʣʝʥ ̔

ʜʦ ʜʨʫʢʫ. ʉʪʘʪʪʽ ʧʦʜʘʶʪʴʩʷ ʥʘʜʨʫʢʦʚʘʥʠʤʠ ʥʘ ʧʘʧʝʨʽ ʚ ʦʜʥʦʤʫ ʧʨʠʤʽʨʥʠʢʫ ʟ ʜʦʜʘʪʢʦʤ ʜʠʩʢʘ. ʅʘʙʽʨ ʪʝʢʩʪʫ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʬʦʨʤʘʪʽ Microsoft Word (*doc, *rtf) ʰʨʠʬʪʦʤ ˉ 12 (Times New Roman) ʥʘ ʧʘʧʝʨʽ ʬʦʨʤʘʪʫ ɸ-4; 

ʫʩʽ ʧʦʣʷ (ʚʝʨʭʥʻ, ʥʠʞʥʻ, ʧʨʘʚʝ ʡ ʣʽʚʝ) ï 3,8 ʩʤ; ʚʝʨʭʥʽʡ ʢʦʣʦʥʪʠʪʫʣ ï 1,25 ʩʤ, ʥʠʞʥʽʡ ï 3,2 ʩʤ.  

ʋ ʚʝʨʭʥʴʦʤʫ ʢʦʣʦʥʪʠʪʫʣʽ ʟʘʟʥʘʯʘʻʪʴʩʷ: ɺʽʩʥʠʢ ʃʅʋ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ ˉ ** (***), 2013. 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʋɼʂ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʫ ʚʝʨʭʥʴʦʤʫ ʣʽʚʦʤʫ ʢʫʪʢʫ ʙʝʟ ʚʽʜʩʪʫʧʽʚ (ʰʨʠʬʪ ʥʝʞʠʨʥʠʡ). 

ɯʥʽʮʽʘʣʠ ʽ ʧʨʽʟʚʠʱʝ ʘʚʪʦʨʘ ʚʢʘʟʫʶʪʴʩʷ ʚ ʣʽʚʦʤʫ ʚʝʨʭʥʴʦʤʫ ʢʫʪʢʫ (ʯʝʨʝʟ ʨʷʜʦʢ ʚʽʜ ʋɼʂ) ʟ ʚʽʜʩʪʫʧʦʤ 1,5 ʩʤ 

(ʚʽʜʩʪʫʧ ʧʝʨʰʦʛʦ ʨʷʜʢʘ), ʰʨʠʬʪ ʞʠʨʥʠʡ. ʅʘʟʚʘ ʩʪʘʪʪʽ ʜʨʫʢʫʻʪʴʩʷ ʯʝʨʝʟ ʨʷʜʦʢ ʚʝʣʠʢʠʤʠ ʣʽʪʝʨʘʤʠ (ʰʨʠʬʪ 

ʞʠʨʥʠʡ). 

ɿʤʽʩʪ ʩʪʘʪʪʽ ʚʠʢʣʘʜʘʻʪʴʩʷ ʟʘ ʧʣʘʥʦʤ: ʧʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʪʘ ʾʾ ʟʚô̫ ʟʦʢ ʟ 

ʚʘʞʣʠʚʠʤʠ ʥʘʫʢʦʚʠʤʠ ʯʠ ʧʨʘʢʪʠʯʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ; ʘʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ, ʫ ʷʢʠʭ 

ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʨʦʟʚô̫ ʟʘʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʪʘ ʥʘ ʷʢʽ ʩʧʠʨʘʻʪʴʩʷ ʘʚʪʦʨ; ʚʠʜʽʣʝʥʥʷ ʥʝʚʠʨʽʰʝʥʠʭ ʨʘʥʽʰʝ ʯʘʩʪʠʥ 

ʟʘʛʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ, ʷʢʠʤ ʧʨʠʩʚʷʯʫʻʪʴʩʷ ʮʷ ʩʪʘʪʪʷ; ʬʦʨʤʫʣʶʚʘʥʥʷ ʮʽʣʝʡ ʩʪʘʪʪʽ (ʧʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ); ʚʠʢʣʘʜ 

ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʧʝʚʥʠʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ ʦʪʨʠʤʘʥʠʭ ʥʘʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ; ʚʠʩʥʦʚʢʠ ʟ 

ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʡ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʨʦʟʚʽʜʦʢ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ. ʋʩʽ ʧʝʨʝʣʽʯʝʥʽ ʝʣʝʤʝʥʪʠ ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʩʪʠʣʽʩʪʠʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʝʢʩʪʽ, ʘʣʝ ʛʨʘʬʽʯʥʦ ʚʠʜʽʣʷʪʠ ʾʭ ʥʝ ʪʨʝʙʘ. 

ʇʦʩʠʣʘʥʥʷ ʥʘ ʮʠʪʦʚʘʥʽ ʜʞʝʨʝʣʘ ʧʦʜʘʶʪʴʩʷ ʫ ʢʚʘʜʨʘʪʥʠʭ ʜʫʞʢʘʭ ʧʽʩʣʷ ʮʠʪʘʪʠ. ʇʝʨʰʘ ʮʠʬʨʘ ï ʥʦʤʝʨ 

ʜʞʝʨʝʣʘ ʚ ʩʧʠʩʢʫ ʣʽʪʝʨʘʪʫʨʠ, ʷʢʠʡ ʜʦʜʘʻʪʴʩʷ ʜʦ ʩʪʘʪʪʽ, ʜʨʫʛʘ ð ʥʦʤʝʨ ʩʪʦʨʽʥʢʠ, ʥʘʧʨʠʢʣʘʜ: [1, ʩ. 21] ʘʙʦ  

[1, ʩ. 21; 2, ʩ. 13 ï 14]. ɹʽʙʣʽʦʛʨʘʬʽʷ ʽ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʠʤʽʪʢʠ ʧʦʜʘʶʪʴʩʷ ʚ ʢʽʥʮʽ ʩʪʘʪʪʽ ʧʽʩʣʷ ʩʣʦʚʘ çʉʧʠʩʦʢ 

ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠè (ʙʝʟ ʜʚʦʢʨʘʧʢʠ) ʫ ʧʦʨʷʜʢʫ ʮʠʪʫʚʘʥʥʷ ʡ ʦʬʦʨʤʣʷʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʙʽʙʣʽʦʛʨʘʬʽʯʥʠʭ ʚʠʤʦʛ. ɹʽʙʣʽʦʛʨʘʬʽʯʥʽ ʜʞʝʨʝʣʘ ʧʦʜʘʶʪʴʩʷ ʧʽʜʨʷʜ, ʙʝʟ ʚʽʜʦʢʨʝʤʣʝʥʥʷ 

ʘʙʟʘʮʝʤ; ʽʤô̫  ʘʚʪʦʨʘ ʧʨʘʮʽ (ʘʙʦ ʧʝʨʰʝ ʩʣʦʚʦ ʾʾ ʥʘʟʚʠ) ʚʠʜʽʣʷʻʪʴʩʷ ʞʠʨʥʠʤ ʰʨʠʬʪʦʤ.  

ʉʪʘʪʪʶ ʟʘʢʣʶʯʘʶʪʴ 3 ʘʥʦʪʘʮʽʾ ʦʙʩʷʛʦʤ 15 ʨʷʜʢʽʚ (ʫʢʨʘʾʥʩʴʢʦʶ, ʨʦʩʽʡʩʴʢʦʶ) ʪʘ 22 ʨʷʜʢʠ 

(ʘʥʛʣʽʡʩʴʢʦʶ) ʤʦʚʘʤʠ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʧʨʽʟʚʠʱʘ, ʽʤô̫  ʪʘ ʧʦ-ʙʘʪʴʢʦʚʽ ʘʚʪʦʨʘ, ʥʘʟʚʠ ʩʪʘʪʪʽ ʪʘ ʢʣʶʯʦʚʠʤʠ ʩʣʦʚʘʤʠ 

(3 ï 5 ʪʝʨʤʽʥʽʚ). ʉʪʘʪʪʷ ʧʦʚʠʥʥʘ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʨʝʮʝʥʟʽʻʶ ʧʨʦʚʽʜʥʦʛʦ ʬʘʭʽʚʮʷ (ʜʦʢʪʦʨʘ, ʧʨʦʬʝʩʦʨʘ). ʅʘ 

ʦʢʨʝʤʦʤʫ ʘʨʢʫʰʽ ʧʦʜʘʻʪʴʩʷ ʜʦʚʽʜʢʘ ʧʨʦ ʘʚʪʦʨʘ (ʧʨʽʟʚʠʱʝ, ʽʤô̫ , ʧʦ ʙʘʪʴʢʦʚʽ; ʤʽʩʮʝ ʨʦʙʦʪʠ, ʧʦʩʘʜʘ, ʟʚʘʥʥʷ, 

ʫʯʝʥʠʡ ʩʪʫʧʽʥʴ; ʘʜʨʝʩʘ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ, ʢʘʬʝʜʨʠ; ʜʦʤʘʰʥʷ ʘʜʨʝʩʘ; ʥʦʤʝʨʠ ʪʝʣʝʬʦʥʽʚ (ʩʣʫʞʙʦʚʠʡ, 

ʜʦʤʘʰʥʽʡ, ʤʦʙʽʣʴʥʠʡ)). 

É ɼɿ çʃʅʋ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘè, 2013 
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ʅʆʈʄɸʃʔʅɸ ɸʅɸʊʆʄɯʗ  

 

ʋɼʂ 611.133.28:611.716.4:616.314 

 

ʀ. ɺ. ɸʥʜʨʝʝʚʘ, ɺ. ɺ. ɺʦʣʠʢʦʚ, ʖ. ɸ. ʇʨʦʚʠʟʠʦʥ  

 

ʈʆʃʔ ʂɸʈʆʊʀɼʅʆʁ ɸʅɻʀʆɻʈɸʌʀʀ ɺ ɺʀɿʋɸʃʀɿɸʎʀʀ 

ɺɽʊɺɽʁ ʅɸʈʋɾʅʆʁ ʉʆʅʅʆʁ ɸʈʊɽʈʀʀ 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ ʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ 

ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙʣʘʩʪʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʚʳʙʦʨʝ ʤʝʪʦʜʘ 

ʣʝʯʝʥʠʷ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʠ ʜʝʥʪʘʣʴʥʦʡ ʠʤʧʣʘʥʪʘʮʠʠ, 

ʦʧʝʨʘʮʠʷʭ ʩʠʥʫʩ-ʣʠʬʪʠʥʛʘ, ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʧʝʨʘʮʠʷʭ ʧʦʩʣʝ ʪʨʘʚʤ ʠ 

ʦʧʫʭʦʣʝʡ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ ʠ ʣʠʮʘ [1 ï 3]. ʇʨʠ ʵʪʦʤ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʧʨʠʦʙʨʝʪʘʶʪ ʘʥʘʪʦʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʠʟʫʯʝʥʠʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʪʦʧʦʛʨʘʬʠʠ 

ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʡ ʘʨʪʝʨʠʠ, ʢʦʣʠʯʝʩʪʚʘ ʚʝʪʚʝʡ, ʠʭ ʜʠʘʤʝʪʨʘ, 

ʘʥʘʩʪʦʤʦʟʠʨʦʚʘʥʠʷ ʠ ʜʨʫʛʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ [4; 5]. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩʩʣʝʜʦʚʘʥʳ ʚʦʟʨʘʩʪʥʳʝ ʠ ʧʦʣʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ 

ʚʝʪʚʝʡ ʥʘʨʫʞʥʦʡ ʩʦʥʥʦʡ ʘʨʪʝʨʠʠ, ʠʭ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʬʦʨʤʳ ʯʝʨʝʧʘ, ʣʠʮʘ 

ʠ ʩʪʦʨʦʥʳ ʪʝʣʘ. 

ɺ ʣʠʪʝʨʘʪʫʨʝ ʧʨʠʚʝʜʝʥʳ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ ʠ ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʡ ʧʘʟʫʭʠ. 

ɺʝʨʭʥʝʯʝʣʶʩʪʥʫʶ ʧʘʟʫʭʫ ʢʨʦʚʦʩʥʘʙʞʘʶʪ ʥʝʩʢʦʣʴʢʦ ʩʦʩʫʜʦʚ: ʟʘʜʥʷʷ 

ʚʝʨʭʥʷʷ ʘʣʴʚʝʦʣʷʨʥʘʷ ʘʨʪʝʨʠʷ, ʧʝʨʝʜʥʷʷ ʚʝʨʭʥʷʷ ʘʣʴʚʝʦʣʷʨʥʘʷ ʘʨʪʝʨʠʷ, 

ʧʦʜʛʣʘʟʥʠʯʥʘʷ ʘʨʪʝʨʠʷ. ʇʨʠ ʧʨʝʧʘʨʦʚʢʝ ʪʨʫʧʦʚ ʠ ʂʊ-ʘʥʛʠʦʛʨʘʬʠʠ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 10,5% ʩʣʫʯʘʝʚ ʩʦʩʫʜʳ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʥʠʞʥʠʭ ʜʚʫʭ 

ʪʨʝʪʷʭ ʧʝʨʝʜʥʝʣʘʪʝʨʘʣʴʥʦʡ ʩʪʝʥʢʠ. ɺ 71,4% ʩʣʫʯʘʝʚ ʦʙʥʘʨʫʞʝʥʘ 

ʚʥʫʪʨʠʢʦʩʪʥʘʷ ʠʣʠ ʚʥʫʪʨʠʩʪʝʥʦʯʥʘʷ ʘʨʪʝʨʠʷ. ɺ 14,3% ʩʣʫʯʘʝʚ ʘʨʪʝʨʠʠ 

ʥʘʭʦʜʠʣʠʩʴ ʚʥʫʪʨʠʩʠʥʫʩʥʦ. ɼʠʘʤʝʪʨ ʠʭ ʩʦʩʪʘʚʣʷʣ ʦʪ 1 ʜʦ 2,5 ʤʤ [6]. 

ʇʦ ʜʘʥʥʳʤ H. Traxler et al. (1999), ʚʥʫʪʨʠʢʦʩʪʥʳʡ ʘʥʘʩʪʦʤʦʟ 

ʤʝʞʜʫ ʟʘʜʥʝʡ ʚʝʨʭʥʝʡ ʘʣʴʚʝʦʣʷʨʥʦʡ ʘʨʪʝʨʠʝʡ ʠ ʧʦʜʛʣʘʟʥʠʯʥʦʡ ʘʨʪʝʨʠʝʡ 

ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʨʝʧʘʨʦʚʢʠ ʧʦʩʣʝ ʠʥʲʝʢʮʠʠ. ʉʣʠʟʠʩʪʘʷ 

ʦʙʦʣʦʯʢʘ ʧʦʣʦʩʪʠ ʨʪʘ ʢʨʦʚʦʩʥʘʙʞʘʣʘʩʴ ʟʘʜʥʝʡ ʚʝʨʭʥʝʡ ʘʣʴʚʝʦʣʷʨʥʦʡ ʠ 

ʧʦʜʛʣʘʟʥʠʯʥʦʡ ʘʨʪʝʨʠʷʤʠ, ʵʢʩʪʨʘʢʦʩʪʥʳʡ ʘʥʘʩʪʦʤʦʟ ʙʳʣ ʚʳʷʚʣʝʥ ʚ 44% 

ʩʣʫʯʘʝʚ. ɼʚʘ ʘʥʘʩʪʦʤʦʟʘ ʦʙʨʘʟʦʚʳʚʘʣʠ ʜʚʦʡʥʫʶ ʘʨʪʝʨʠʘʣʴʥʫʶ ʘʨʢʘʜʫ, 

ʢʨʦʚʦʩʥʘʙʞʘʶʱʫ  ʁʣʘʪʝʨʘʣʴʥʫʶ ʩʪʝʥʢʫ ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʡ ʧʘʟʫʭʠ ʠ ʯʘʩʪʠ 

ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʦʪʨʦʩʪʢʘ [7]. 

ʃʘʪʝʨʘʣʴʥʘʷ ʩʪʝʥʢʘ ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʡ ʧʘʟʫʭʠ ʢʨʦʚʦʩʥʘʙʞʘʝʪʩʷ 

ʟʘʜʥʝʡ ʚʝʨʭʥʝʡ ʘʣʴʚʝʦʣʷʨʥʦʡ ʠ ʧʦʜʛʣʘʟʥʠʯʥʦʡ ʘʨʪʝʨʠʷʤʠ, 

ʬʦʨʤʠʨʫʶʱʠʤʠ ʘʥʘʩʪʦʤʦʟ ʚ ʣʘʪʝʨʘʣʴʥʦʡ ʩʪʝʥʢʝ ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʡ 

ʧʘʟʫʭʠ, ʢʦʪʦʨʳʡ ʢʨʦʚʦʩʥʘʙʞʘʝʪ ʪʘʢʞʝ ʥhʝʡʜʝʨʦʚʩʢʫʶ ʤʝʤʙʨʘʥʫ. 

ɺʥʫʪʨʠʢʦʩʪʥʳʡ ʘʥʘʩʪʦʤʦʟ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ. ɺ 8 ʠʟ  
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18 ʩʣʫʯʘʝʚ ʚʳʷʚʣʝʥ ʚʥʝʢʦʩʪʥʳʡ ʘʥʘʩʪʦʤʦʟ ʤʝʞʜʫ ʚʳʰʝʫʢʘʟʘʥʥʳʤʠ 

ʩʦʩʫʜʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚʝʩʪʠʙʫʣʷʨʥʦ ʢ ʩʪʝʥʢʝ ʧʘʟʫʭʠ ʠ ʦʪʜʘʶʱʠʡ  

3 ʚʝʪʚʠ ʢʨʘʥʠʘʣʴʥʦ ʠ 5 ʚʝʪʚʝʡ ʢʘʫʜʘʣʴʥʦ. ʕʪʠ 2 ʘʥʘʩʪʦʤʦʟʘ ʬʦʨʤʠʨʫʶʪ 

ʜʚʦʡʥʫʶ ʘʨʪʝʨʠʘʣʴʥʫʶ ʘʨʢʘʜʫ ʜʣʷ ʢʨʦʚʦʩʥʘʙʞʝʥʠʷ ʣʘʪʝʨʘʣʴʥʦʡ ʩʪʝʥʢʠ 

ʧʘʟʫʭʠ ʠ ʘʣʴʚʝʦʣʷʨʥʦʛʦ ʦʪʨʦʩʪʢʘ. ɿʘʜʥʷʷ ʚʝʨʭʥʷʷ ʘʣʴʚʝʦʣʷʨʥʘʷ ʘʨʪʝʨʠʷ 

ʠʤʝʣʘ ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ 1,6 ʤʤ ʠ ʦʪʜʘʚʘʣʘ ʚ ʩʨʝʜʥʝʤ 2 ʚʥʫʪʨʠʢʦʩʪʥʳʭ  

ʠ 1 ʚʥʝʢʦʩʪʥʫʶ ʚʝʪʚʠ. ʇʦʜʛʣʘʟʥʠʯʥʘʷ ʘʨʪʝʨʠʷ ʠʤʝʣʘ ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ  

1,6 ʤʤ ʠ ʦʪʜʘʚʘʣʘ ʚ ʩʨʝʜʥʝʤ 1 ʚʥʫʪʨʠʢʦʩʪʥʫʶ ʠ 3 ʚʥʝʢʦʩʪʥʳʝ ʚʝʪʚʠ [8]. 

ɺʥʫʪʨʠʢʦʩʪʥʳʡ ʢʘʥʘʣ ʚ ʣʘʪʝʨʘʣʴʥʦʡ ʩʪʝʥʢʝ ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʡ 

ʧʘʟʫʭʠ ʩʦʜʝʨʞʘʣ ʘʥʘʩʪʦʤʦʟ ʤʝʞʜʫ ʟʘʜʥʝʡ ʚʝʨʭʥʝʡ ʘʣʴʚʝʦʣʷʨʥʦʡ  

ʠ ʧʦʜʛʣʘʟʥʠʯʥʦʡ ʘʨʪʝʨʠʷʤʠ. ʂʘʥʘʣ ʙʳʣ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʥʘ ʂʊ ʚ 55% 

ʩʣʫʯʘʝʚ. ɺ 7% ʦʙʥʘʨʫʞʝʥʥʳʭ ʢʘʥʘʣʦʚ ʜʠʘʤʝʪʨ ʩʦʩʫʜʘ ʙʳʣ  

2 ï 3 ʤʤ, ʚ 22% ï 1 ï 2 ʤʤ, ʚ 26% ï ʤʝʥʝʝ 1 ʤʤ [9]. 

ʉʦʚʨʝʤʝʥʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʦʩʫʜʦʚ 

ʛʦʣʦʚʳ ʠ ʰʝʠ ʷʚʣʷʶʪʩʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʝ ʜʫʧʣʝʢʩʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ, 

ʪʨʘʥʩʘʨʪʝʨʠʘʣʴʥʘʷ ʘʥʛʠʦʛʨʘʬʠʷ, ʂʊ-ʘʥʛʠʦʛʨʘʬʠʷ, ʤʘʛʥʠʪʦʨʝʟʦʥʘʥʩʥʘʷ 

ʪʦʤʦʛʨʘʬʠʷ ʩ ʘʥʛʠʦʛʨʘʬʠʝʡ ʠ ʙʝʟ [10; 11]. ʕʪʠ ʤʝʪʦʜʳ ʠʤʝʶʪ ʨʘʟʣʠʯʥʫʶ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʦʝʥʠʷ  

ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʦʩʫʜʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ 

ʢʨʦʚʦʩʥʘʙʞʝʥʠʝ ʛʦʣʦʚʳ. ʆʜʥʘʢʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʦʤʧʣʝʢʩʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʘʩʢʫʣʷʨʠʟʘʮʠʠ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ, ʝʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʝʥʠʝ ʨʦʣʠ ʢʘʨʦʪʠʜʥʦʡ ʘʥʛʠʦʛʨʘʬʠʠ ʚ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʚʝʪʚʝʡ ʥʘʨʫʞʥʦʡ ʩʦʥʥʦʡ ʘʨʪʝʨʠʠ.  

ʅʘʩʪʦʷʱʘʷ ʧʫʙʣʠʢʘʮʠʷ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʢʘʬʝʜʨʳ ʭʠʨʫʨʛʠʠ ʩ ʦʩʥʦʚʘʤʠ ʪʦʨʘʢʘʣʴʥʦʡ, 

ʢʘʨʜʠʦʚʘʩʢʫʣʷʨʥʦʡ ʠ ʧʣʘʩʪʠʯʝʩʢʦʡ ʭʠʨʫʨʛʠʠ ɻʋ çʃʫʛʘʥʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè çʀʥʜʠʚʠʜʫʘʣʴʥʘʷ 

ʘʥʘʪʦʤʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʛʦʣʦʚʳ ʠ ʰʝʠ ʠ ʝʝ 

ʩʚʷʟʴ ʩ ʢʦʩʪʷʤʠ ʯʝʨʝʧʘè (ʥʦʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 

0110U000655). ɺ. ɺ. ɺʦʣʠʢʦʚ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʥʠʪʝʣʝʤ ʨʘʟʜʝʣʘ 

çɸʥʛʠʦʘʨʭʠʪʝʢʪʦʥʠʢʘ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ ʚ ʥʦʨʤʝ ʠ ʧʨʠ ʘʜʝʥʪʠʠè (ʥʦʤʝʨ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 0112U007511). 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʪʨʘʥʩʘʨʪʝʨʠʘʣʴʥʦʡ ʘʥʛʠʦʛʨʘʬʠʠ 

ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ 35 ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʧʘʪʦʣʦʛʠʝʡ. ɺʦʟʨʘʩʪ ʙʦʣʴʥʳʭ 

ʢʦʣʝʙʘʣʩʷ ʦʪ 36 ʜʦ 67 ʣʝʪ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʫʩʣʦʚʠʷʭ 

ʦʪʜʝʣʝʥʠʷ ʠʥʪʝʨʚʝʥʮʠʦʥʥʦʡ ʨʘʜʠʦʣʦʛʠʠ ʃʫʛʘʥʩʢʦʡ ʦʙʣʘʩʪʥʦʡ 

ʢʣʠʥʠʯʝʩʢʦʡ ʙʦʣʴʥʠʮʳ ʥʘ ʘʥʛʠʦʛʨʘʬʝ Allura SV20 (Philips). ʇʦʜ ʦʙʱʝʡ ʠ 

ʤʝʩʪʥʦʡ ʘʥʝʩʪʝʟʠʝʡ ʚ ʧʨʘʚʫʶ ʙʝʜʨʝʥʥʫʶ ʘʨʪʝʨʠʶ ʫʩʪʘʥʘʚʣʠʚʘʣʠ 

ʠʥʪʨʘʜʫʢʪʦʨ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʩ ʧʦʤʦʱʴʶ ɸɻ-ʢʘʪʝʪʝʨʦʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʢʘʪʝʪʝʨʠʟʠʨʦʚʘʣʠ ʣʝʚʫʶ ʠ ʧʨʘʚʫʶ ʦʙʱʠʝ ʩʦʥʥʳʝ ʘʨʪʝʨʠʠ (ʆʉɸ). 

ɸʨʪʝʨʠʦʛʨʘʬʠʶ ʧʨʦʠʟʚʦʜʠʣʠ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʝʢʮʠʷʭ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ 

ʙʳʣʠ ʢʘʪʝʪʝʨʠʟʠʨʦʚʘʥʳ ʧʨʘʚʘʷ ʠ ʣʝʚʘʷ ʆʉɸ, ʜʦʩʪʠʛʥʫʪʦ 
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ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʠ ʥʘʨʫʞʥʦʡ ʩʦʥʥʳʭ 

ʘʨʪʝʨʠʡ. ʅʘ ʘʥʛʠʦʛʨʘʤʤʘʭ ʚ ʧʨʷʤʦʡ ʧʨʦʝʢʮʠʠ ʭʦʨʦʰʦ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʣʠʩʴ ʚʝʪʚʠ ʜʫʛʠ ʘʦʨʪʳ, ʧʨʠ ʵʪʦʤ ʥʝʨʝʜʢʦ ʦʧʨʝʜʝʣʷʣʠ 

ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʩʦʩʫʜʦʚ (ʨʠʩ. 1).  

ʀʟ 35 ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʛʝʤʦʜʠʥʘʤʠʯʝʩʢʠ ʟʥʘʯʠʤʳʡ ʩʪʝʥʦʟ (ʙʦʣʝʝ 

60% ʧʦ ʜʠʘʤʝʪʨʫ) ʆʉɸ ʚʳʷʚʣʝʥ ʫ 16 ʧʘʮʠʝʥʪʦʚ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 45,71% 

(ʨʠʩ. 2). ʋ 11 ʙʦʣʴʥʳʭ (31,43%) ʩʪʝʥʦʟ ʆʉɸ ʩʦʩʪʘʚʠʣ ʤʝʥʝʝ 60% 

ʜʠʘʤʝʪʨʘ ʩʦʩʫʜʘ. ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʩʪʝʥʦʟ ʙʳʣ ʦʙʫʩʣʦʚʣʝʥ ʘʪʝʨʦʩʢʣʝʨʦʟʦʤ 

ʩʦʩʫʜʘ. ɻʝʤʦʜʠʥʘʤʠʯʝʩʢʠ ʟʥʘʯʠʤʳʡ ʩʪʝʥʦʟ ʚʥʫʪʨʝʥʥʝʡ ʩʦʥʥʦʡ ʘʨʪʝʨʠʠ 

ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʫ 21 ʧʘʮʠʝʥʪʘ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 60% (ʨʠʩ. 3). ʉʪʝʥʦʟ 

ʚʥʫʪʨʝʥʥʝʡ ʩʦʥʥʦʡ ʘʨʪʝʨʠʠ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʣʦʢʘʣʠʟʦʚʘʣʩʷ ʚ 

ʧʨʦʢʩʠʤʘʣʴʥʦʤ ʦʪʜʝʣʝ ʩʦʩʫʜʘ. ʉʪʝʥʦʟ ʥʘʨʫʞʥʦʡ ʩʦʥʥʦʡ ʘʨʪʝʨʠʠ ʙʳʣ 

ʚʳ̫ʚʣʝʥ ʪʦʣʴʢʦ ʚ 3 ʩʣʫʯʘʷʭ (8,57%) ʩ ʣʦʢʘʣʠʟʘʮʠʝʡ ʚ ʧʨʦʢʩʠʤʘʣʴʥʦʤ 

ʦʪʜʝʣʝ ʩʦʩʫʜʘ. ʉʦʯʝʪʘʥʠʝ ʩʪʝʥʦʟʘ ʆʉɸ ʩʦ ʩʪʝʥʦʟʦʤ ʚʥʫʪʨʝʥʥʝʡ ʩʦʥʥʦʡ 

ʘʨʪʝʨʠʠ ʦʙʥʘʨʫʞʝʥʦ ʫ 18 (51,43%) ʧʘʮʠʝʥʪʦʚ. 

 

   
ʈʠʩ. 1 ʈʠʩ. 2 ʈʠʩ. 3 

ʈʠʩ. 1. ʄʥʦʞʝʩʪʚʝʥʥʳʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚʝʪʚʝʡ ʜʫʛʠ ʘʦʨʪʳ ʫ 

ʧʘʮʠʝʥʪʘ 62 ʣʝʪ: ʩʪʝʥʦʟ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʦʙʱʠʭ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ, 

ʚʝʨʪʝʙʨʦʛʝʥʥʘʷ ʢʦʤʧʨʝʩʩʠʷ ʧʨʘʚʦʡ, ʘʥʦʤʘʣʠʷ ʦʪʭʦʞʜʝʥʠʷ ʠ ʛʠʧʦʧʣʘʟʠʷ 

ʣʝʚʦʡ ʧʦʟʚʦʥʦʯʥʳʭ ʘʨʪʝʨʠʡ, ʧʘʪʦʣʦʛʠʯʝʩʢʘʷ ʠʟʚʠʪʦʩʪʴ ʣʝʚʦʡ 

ʚʥʫʪʨʝʥʥʝʡ ʩʦʥʥʦʡ ʘʨʪʝʨʠʠ 

ʈʠʩ. 2. ʉʪʝʥʦʟ ʣʝʚʳʭ ʦʙʱʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ ʫ ʧʘʮʠʝʥʪʘ  

58 ʣʝʪ 

ʈʠʩ. 3. ʉʪʝʥʦʟ ʣʝʚʳʭ ʦʙʱʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ ʫ ʧʘʮʠʝʥʪʢʠ 

52 ʣʝʪ 

 

ʇʨʠ ʘʪʝʨʦʩʢʣʝʨʦʟʝ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ ʫ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʤ 

ʧʣʘʥʠʨʦʚʘʣʠ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʥʘ ʩʦʥʥʳʭ ʘʨʪʝʨʠʷʭ, 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʠ ʟʦʥʘʤ ʩʪʝʥʦʟʘ, ʠʭ ʧʦʣʦʞʝʥʠʶ, ʧʨʦʪʷʞʝʥʥʦʩʪʠ, 

ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʦʩʪʠ, ʧʨʠ ʵʪʦʤ ʚʝʪʚʠ ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʦʥʥʳʭ 
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ʘʨʪʝʨʠʡ ʥʝ ʠʟʫʯʘʣʠ. ʍʦʪʷ ʥʘ ʦʪʜʝʣʴʥʳʭ ʘʥʛʠʦʛʨʘʤʤʘʭ ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʳ 

a. thytoidea superior, a. lingualis, ʘ. facialis, ʟʘʪʳʣʦʯʥʘʷ ʠ ʟʘʜʥʷʷ ʫʰʥʘʷ 

ʚʝʪʚʠ, ʯʘʩʪʴ ʚʝʪʚʝʡ a. maxillaris (ʨʠʩ. 4 ï 6). ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʪʚʝʡ 

ʥʘʨʫʞʥʦʡ ʩʦʥʥʦʡ ʘʨʪʝʨʠʠ ʚ ʦʙʣʘʩʪʠ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ ʠ ʚ ʤʷʛʢʠʭ ʪʢʘʥʷʭ 

ʣʠʮʘ ʭʦʨʦʰʦ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘ ʘʥʛʠʦʛʨʘʤʤʘʭ ʚ ʧʨʷʤʦʡ ʧʨʦʝʢʮʠʠ. 

ʆʜʥʘʢʦ ʚʠʟʫʘʣʠʟʘʮʠʷ ʤʝʣʢʠʭ ʚʝʪʚʝʡ ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʡ ʘʨʪʝʨʠʠ 

ʦʙʥʘʨʫʞʝʥʘ ʪʦʣʴʢʦ ʚ ʥʝʩʢʦʣʴʢʠʭ ʩʣʫʯʘʷʭ, ʧʨʠ ʵʪʦʤ ʘʜʝʢʚʘʪʥʦ ʙʳʣʠ 

ʚʠʜʥʳ ʪʦʣʴʢʦ ʚʝʪʚʠ ʥʘʨʫʞʥʦʡ ʩʦʥʥʦʡ ʘʨʪʝʨʠʠ 1 ï 2-ʛʦ ʧʦʨʷʜʢʘ. 

 

   
ʈʠʩ. 4 ʈʠʩ. 5 ʈʠʩ. 6 

ʈʠʩ. 4. ʉʪʝʥʦʟ ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʯʘʩʪʠ ʣʝʚʦʡ ʚʥʫʪʨʝʥʥʝʡ ʩʦʥʥʦʡ ʘʨʪʝʨʠʠ 

ʈʠʩ. 5. ʆʢʢʣʶʟʠʷ ʧʨʘʚʦʡ ʚʥʫʪʨʝʥʥʝʡ ʩʦʥʥʦʡ ʘʨʪʝʨʠʠ 

ʈʠʩ. 6. ʉʪʝʥʦʟ ʧʨʘʚʦʡ ʦʙʱʝʡ ʩʦʥʥʦʡ ʘʨʪʝʨʠʠ 

 

ɺʝʪʚʠ ʥʘʨʫʞʥʦʡ ʩʦʥʥʦʡ ʘʨʪʝʨʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʡ 

ʘʨʪʝʨʠʠ, ʙʳʣʠ ʭʦʨʦʰʦ ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʳ ʪʦʣʴʢʦ ʜʣʷ ʧʘʮʠʝʥʪʦʚ, 

ʩʪʨʘʜʘʶʱʠʭ ʧʘʪʦʣʦʛʠʝʡ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙʣʘʩʪʠ. ʆʜʥʘʢʦ ʜʘʞʝ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʝ ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʡ ʘʨʪʝʨʠʠ 

ʠ ʝʝ ʚʝʪʚʝʡ ʜʦʩʪʠʛʥʫʪʦ ʪʦʣʴʢʦ ʚ 2 ʩʣʫʯʘʷʭ, ʧʨʠ ʵʪʦʤ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʳ 

ʪʦʣʴʢʦ ʚʝʪʚʠ ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʡ ʘʨʪʝʨʠʠ 1 ï 2-ʛʦ ʧʦʨʷʜʢʘ. ʄʝʣʢʠʝ ʩʦʩʫʜʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʘʥʛʠʦʘʨʭʠʪʝʢʪʦʥʠʢʫ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ ʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ, 

ʥʝ ʚʠʜʥʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʘʥʩʘʨʪʝʨʠʘʣʴʥʘʷ ʘʥʛʠʦʛʨʘʬʠʷ ʩʦʥʥʳʭ 

ʘʨʪʝʨʠʡ ʷʚʣʷʝʪʩʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʤʝʪʦʜʦʤ ʠʟʫʯʝʥʠʷ ʩʦʩʫʜʠʩʪʦʡ 

ʘʥʘʪʦʤʠʠ ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʡ ʘʨʪʝʨʠʠ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʣʢʠʭ ʚʝʪʚʝʡ 

ʥʝʦʙʭʦʜʠʤʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʤʝʪʦʜʠʢʫ, ʫʯʠʪʳʚʘʷ ʟʘʜʘʯʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʨʦʚʝʜʝʥʠʝ ʘʥʛʠʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʪʨʫʧʘʭ ʣʠʙʦ  

ʂʊ-ʘʥʛʠʦʛʨʘʬʠʠ. 
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I. Yazici, T. Cavusoglu, A. Comert et al. // Ann. Plast. Surg. ï 2008. ï  

Vol. 61 (1). ï P. 105 ï 113. 2. McCarthy C. M. Microvascular reconstruction 

of oncologic defects of the midface / C. M. McCarthy, P. G. Cordeiro // Plast. 

Reconstr. Surg. ï 2010. ï Vol. 126 (6). ï P. 1947 ï 1959. 3. Maxillary 

functional reconstruction using a reverse facial artery-submental artery 

mandibular osteomuscular flap with dental implants / W. L. Chen, M. Zhou,  

J. T. Ye et al. // J. Oral Maxillofac. Surg. ï 2011. ï Vol. 69 (11). ï  

P. 2909 ï 2914. 4. Otake I. Clinical anatomy of the maxillary artery / I. Otake, 

I. Kageyama, I. Mataga // Okajimas Folia Anat. Jpn. ï 2011. ï Vol. 87 (4). ï 

P. 155 ï 164. 5. Choi J. The clinical anatomy of the maxillary artery in the 

pterygopalatine fossa / J. Choi, H. S. Park // J. Oral Maxillofac. Surg. ï  

2003. ï Vol. 61 (1). ï P. 72 ï 78. 6. Vascular connections of the lateral wall 

of the sinus: surgical effect in sinus augmentation / B. Ella, C. S®darat,  

C. Noble Rda et al. // Int. J. Oral Maxillofac. Implants. ï 2008. ï Vol. 23 (6). ï 

P. 1047 ï 1052. 7. Arterial  blood supply of the maxillary sinus / H. Traxler, 

A. Windisch, U. Geyerhofer et al. // Clin. Anat. ï 1999. ï Vol. 12 (6). ï  

P. 417 ï 421. 8. Blood supply to the maxillary sinus relevant to sinus floor 

elevation procedures / P. Solar, U. Geyerhofer, H. Traxler et al. // Clin. Oral 

Implants Res. ï 1999. ï Vol. 10 (1). ï P. 34 ï 44. 9. Prevalence, diameter and 

course of the maxillary intraosseous vascular canal with relation to sinus 

augmentation procedure: a radiographic study / O. Mardinger, M. Abba,  

A. Hirshberg, D. Schwartz-Arad // Int. J. Oral Maxillofac. Surg. ï 2007. ï  

Vol. 36 (8). ï P. 735 ï 738. 10. ɼʦʧʧʣʝʨʦʛʨʘʬi  ̫ʚ ʥʝʚʨʦʣʦʛiʯʥiʡ ʧʨʘʢʪʠʮi / 

ʈ. ʗ. ɸʙʜʫʣʣʘʚ̒, ɺ. ɻ. ʄʘʨʯʝʥʢʦ, ʃ. ɸ. ʂʘʜʠʨʦʚʘ, ɺ. ɺ. ʄʘʨʯʝʥʢʦ. ï ʍ. : 

ʇʨʘʚʦ, 2003. ï 108 ʩ. 11. ʃʝʣʶʢ ɺ. ɻ. ɺʦʟʤʦʞʥʦʩʪʠ ʜʫʧʣʝʢʩʥʦʛʦ 

ʩʢʘʥʠʨʦʚʘʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʦʙʲʝʤʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʟʛʦʚʦʛʦ  

ʢʨʦʚʦʪʦʢʘ / ɺ. ɻ. ʃʝʣʶʢ, ʉ. ʕ. ʃʝʣʶʢ // ʋʣʴʪʨʘʟʚʫʢ. ʜʠʘʛʥʦʩʪʠʢʘ. ï  

1996. ï ˉ 1. ï ʉ. 24 ï 32. 

 

 

ɸʥʜʨʝʻʚʘ ɯ. ɺ., ɺʦʣʽʢʦʚ ɺ. ɺ., ʇʨʦʚʽʟʽʦʥ ʖ. ʆ. ʈʦʣʴ 

ʢʘʨʦʪʠʜʥʦʾ ʘʥʛʽʦʛʨʘʬʽʾ ʫ ʚʽʟʫʘʣʟ̔ʘʮʽʾ ʛʽʣʦʢ ʟʦʚʥʽʰʥʴʦʾ ʩʦʥʥʦʾ ʘʨʪʝʨʽʾ 

ʇʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʨʦʣʽ 

ʢʘʨʦʪʠʜʥʦʾ ʘʥʛʽʦʛʨʘʬʽʾ ʫ ʚʽʟʫʘʣʽʟʘʮʽʾ ʛʽʣʦʢ ʟʦʚʥʽʰʥʴʦʾ ʩʦʥʥʦʾ ʘʨʪʝʨʽʾ. 

ʋʥʘʩʣʽʜʦʢ ʘʥʘʣʠʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʪʨʘʥʩʘʨʪʝʨʽʘʣʴʥʦʾ ʘʥʛʽʦʛʨʘʬʽʾ 

ʩʦʥʥʠʭ ʘʨʪʝʨʽʡ 35 ʧʘʮʽʻʥʪʽʚ ʟ ʨʽʟʥʦʶ ʧʘʪʦʣʦʛʽʻʶ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʫʩʽʭ 

ʚʠʧʘʜʢʘʭ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʟʘʜʦʚʽʣʴʥʝ ʢʦʥʪʨʘʩʪʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʾ, 

ʚʥʫʪʨʽʰʥʴʦʾ ʪʘ ʟʦʚʥʽʰʥʴʦʾ ʩʦʥʥʠʭ ʘʨʪʝʨʽʡ. ɻʽʣʢʠ ʟʦʚʥʽʰʥʴʦʾ ʩʦʥʥʦʾ 

ʘʨʪʝʨʽʾ ʙʫʣʠ ʜʦʙʨʝ ʢʦʥʪʨʘʩʪʦʚʘʥʽ ʣʠʰʝ ʚ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʩʪʨʘʞʜʘʣʠ ʥʘ 

ʧʘʪʦʣʦʛʽʶ ʱʝʣʝʧʥʦ-ʣʠʮʝʚʦʾ ʜʽʣʷʥʢʠ. ʆʜʥʘʢ ʟʘʜʦʚʽʣʴʥʝ ʢʦʥʪʨʘʩʪʫʚʘʥʥʷ 

ʚʝʨʭʥʴʦʱʝʣʝʧʥʦʾ ʘʨʪʝʨʽʾ ʪʘ ʾʾ ʛʽʣʦʢ ʜʦʩʷʛʥʫʪʝ ʪʽʣʴʢʠ ʫ 2 ʚʠʧʘʜʢʘʭ, ʧʨʠ 

ʮʴʦʤʫ ʚʽʟʫʘʣʽʟʦʚʘʥʽ ʛʽʣʢʠ ʚʝʨʭʥʴʦʱʝʣʝʧʥʦʾ ʘʨʪʝʨʽʾ 1 ï 2-ʛʦ ʧʦʨʷʜʢʫ. 
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ɼʨʽʙʥʽ ʩʫʜʠʥʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʘʥʛʽʦʘʨʭʠʪʝʢʪʦʥʽʢʫ ʚʝʨʭʥʴʦʾ ʱʝʣʝʧʠ ʪʘ 

ʤô̫ ʢʠʭ ʪʢʘʥʠʥ, ʥʝ ʧʦʤʽʪʥʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʪʨʘʥʩʘʨʪʝʨʽʘʣʴʥʘ ʘʥʛʽʦʛʨʘʬʽʷ 

ʩʦʥʥʠʭ ʘʨʪʝʨʽʡ ʻ ʜʦʧʦʤʽʞʥʠʤ ʤʝʪʦʜʦʤ ʚʠʚʯʝʥʥʷ ʩʫʜʠʥʥʦʾ ʘʥʘʪʦʤʽʾ 

ʚʝʨʭʥʴʦʱʝʣʝʧʥʦʾ ʘʨʪʝʨʽʾ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʨʽʙʥʠʭ ʛʽʣʦʢ ʥʝʦʙʭʽʜʥʦ 

ʚʜʦʩʢʦʥʘʣʠʪʠ ʤʝʪʦʜʠʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʚʜʘʥʴ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʥʛʽʦʛʨʘʬʽʷ, ʩʫʜʠʥʠ ʱʝʣʝʧʥʦ-ʣʠʮʝʚʦʾ ʜʽʣʷʥʢʠ. 

 

ɸʥʜʨʝʝʚʘ ʀ. ɺ., ɺʦʣʠʢʦʚ ɺ. ɺ., ʇʨʦʚʠʟʠʦʥ ʖ. ɸ. ʈʦʣʴ 

ʢʘʨʦʪʠʜʥʦʡ ʘʥʛʠʦʛʨʘʬʠʠ ʚ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚʝʪʚʝʡ ʥʘʨʫʞʥʦʡ ʩʦʥʥʦʡ 

ʘʨʪʝʨʠʠ 

ʇʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʨʦʣʠ 

ʢʘʨʦʪʠʜʥʦʡ ʘʥʛʠʦʛʨʘʬʠʠ ʚ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚʝʪʚʝʡ ʥʘʨʫʞʥʦʡ ʩʦʥʥʦʡ 

ʘʨʪʝʨʠʠ. 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʪʨʘʥʩʘʨʪʝʨʠʘʣʴʥʦʡ ʘʥʛʠʦʛʨʘʬʠʠ 

ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ 35 ʧʘʮʠʝʥʪʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʧʘʪʦʣʦʛʠʝʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʙʳʣʦ ʜʦʩʪʠʛʥʫʪʦ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʝ 

ʦʙʱʝʡ, ʚʥʫʪʨʝʥʥʝʡ ʠ ʥʘʨʫʞʥʦʡ ʩʦʥʥʳʭ ʘʨʪʝʨʠʡ. ɺʝʪʚʠ ʥʘʨʫʞʥʦʡ ʩʦʥʥʦʡ 

ʘʨʪʝʨʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʡ ʘʨʪʝʨʠʠ, ʙʳʣʠ ʭʦʨʦʰʦ 

ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʳ ʪʦʣʴʢʦ ʜʣʷ ʧʘʮʠʝʥʪʦʚ, ʩʪʨʘʜʘʶʱʠʭ ʧʘʪʦʣʦʛʠʝʡ 

ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ ʦʙʣʘʩʪʠ. ʆʜʥʘʢʦ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ 

ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʝ ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʡ ʘʨʪʝʨʠʠ ʠ ʝʝ ʚʝʪʚʝʡ ʜʦʩʪʠʛʥʫʪʦ 

ʪʦʣʴʢʦ ʚ 2 ʩʣʫʯʘʷʭ, ʧʨʠ ʵʪʦʤ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʳ ʪʦʣʴʢʦ ʚʝʪʚʠ 

ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʡ ʘʨʪʝʨʠʠ 1 ï 2-ʛʦ ʧʦʨʷʜʢʘ. ʄʝʣʢʠʝ ʩʦʩʫʜʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʘʥʛʠʦʘʨʭʠʪʝʢʪʦʥʠʢʫ ʚʝʨʭʥʝʡ ʯʝʣʶʩʪʠ ʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ, 

ʥʝ ʚʠʜʥʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʘʥʩʘʨʪʝʨʠʘʣʴʥʘʷ ʘʥʛʠʦʛʨʘʬʠʷ ʩʦʥʥʳʭ 

ʘʨʪʝʨʠʡ ʷʚʣʷʝʪʩʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʤʝʪʦʜʦʤ ʠʟʫʯʝʥʠʷ ʩʦʩʫʜʠʩʪʦʡ 

ʘʥʘʪʦʤʠʠ ʚʝʨʭʥʝʯʝʣʶʩʪʥʦʡ ʘʨʪʝʨʠʠ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʣʢʠʭ ʚʝʪʚʝʡ 

ʥʝʦʙʭʦʜʠʤʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʤʝʪʦʜʠʢʫ, ʫʯʠʪʳʚʘʷ ʟʘʜʘʯʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʛʠʦʛʨʘʬʠʷ, ʩʦʩʫʜʳ ʯʝʣʶʩʪʥʦ-ʣʠʮʝʚʦʡ 

ʦʙʣʘʩʪʠ. 

 

Andreeva I. V., Volikov V. V., Provizion Yu. A. The Role of 

Carotid Angiography in Visualization of Branches of Maxillary Artery  

The features of hemodynamic of supramaxilla and soft fabrics of 

maxillufacial area play an important role at the choice of method of treatment 

in stomatology. It has importance during dental implants, operations of sinus-

lifting, reconstructive operations after traumas and tumours of supramaxilla 

and person. Anatomic researches, directed on the study of individual anatomic 

changeability of topography of supramaxillary artery, amounts of branches, 

their diameter, anastomosizing and other features, actual are. Complex 

research is conducted with the purpose of study of role of carotid angiography 

in visualization of branches of outward carotid. 
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In result of analysis of the data of carotid intraarterial angiography of 

35 patients it is established that satisfactory contrast of the common, internal 

and external carotid arteries is received in all the cases. The branches of the 

external carotid artery were contrasted only in patients suffered from maxillo-

facial pathology. However satisfactory contrast of maxillary artery and its 

branches achieved in 2 cases only, the branches of the 1 ï 2
nd

 level were 

visualized. Small branches which made angioarchitecture of maxilla and soft 

tissues have not seen. Therefore transarterial carotid angiography is additional 

method of studying of vascular anatomy of maxillary artery. For studying of 

small branches it is necessary to modify the method. 

Key words: angiography, maxillo-facial vessels. 

 

ʉʪʘʪʪʷ ʥʘʜʽʡʰʣʘ ʜʦ ʨʝʜʘʢʮʽʾ 20.05.2013 ʨ. 

ʇʨʠʡʥʷʪʦ ʜʦ ʜʨʫʢʫ 26.06.2013 ʨ. 

ʈʝʮʝʥʟʝʥʪ ï ʜ. ʤʝʜ. ʥ., ʧʨʦʬ. ʆ. ɸ. ɺʠʥʦʛʨʘʜʦʚ. 
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ʄ. ɸ. ɹʝʟʘʪʷʥ, ɸ. ɸ. ɺʠʥʦʛʨʘʜʦʚ 

 

ɸʅʊʈʆʇʆʄɽʊʈʀʏɽʉʂʀɽ ʀʅɼɽʂʉʓ ʉʆɺʈɽʄɽʅʅʓʍ 

ʇʆɼʈʆʉʊʂʆɺ 

 

ʇʦʜʨʦʩʪʢʦʚʳʡ ʚʦʟʨʘʩʪ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʝʨʠʦʜʦʤ ʨʦʩʪʘ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʯʝʣʦʚʝʢʘ, ʢʦʛʜʘ ʚʦʟʥʠʢʘʝʪ, ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʟʘʚʝʨʰʘʝʪʩʷ ʨʷʜ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʠʪ 

ʩʪʘʥʦʚʣʝʥʠʝ ʤʥʦʛʠʭ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ. ɺ ʵʪʦʤ ʧʝʨʠʦʜʝ 

ʜʝʪʠ ʥʘʠʙʦʣʝʝ ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʚʦʟʜʝʡʩʪʚʫʶʱʠʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ [1]. 

ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʟʜʦʨʦʚʴʝ ʜʝʪʝʡ [2; 3]. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ 
ʦʮʝʥʢʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʠʥʜʝʢʩʦʚ [4 ï 6].  

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʪʝʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʤ ʠʥʜʝʢʩʘʤ ʜʝʪʝʡ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʦʩʪʦʷʥʥʦ 

ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʛ. ʃʫʛʘʥʩʢʝ. 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʪʝʤʳ 

ʢʘʬʝʜʨʳ ʘʥʘʪʦʤʠʠ, ʬʠʟʠʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ɻʋ çʃʫʛʘʥʩʢʠʡ 

ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʦè çʄʝʭʘʥʠʟʤʳ 

ʘʜʘʧʪʘʮʠʠ ʢ ʜʝʡʩʪʚʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè (ʥʦʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʨʝʛʠʩʪʨʘʮʠʠ 0198U002641). 

ɸʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʙʳʣʠ ʠʟʫʯʝʥʳ ʫ 672 ʜʝʪʝʡ 

ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ 371 ʜʝʚʦʯʢʝ ʠ 
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301 ʤʘʣʴʯʠʢʝ. ɺʩʝ ʜʝʪʠ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʚʦʟʨʘʩʪʫ ʠ ʧʦʣʫ (ʪʘʙʣ. 1). 

ɺʦʟʨʘʩʪʥʳʝ ʛʨʫʧʧʳ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʩʦʛʣʘʩʥʦ ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜʠʟʘʮʠʠ, 

ʧʨʠʥʷʪʦʡ ʥʘ VII ɺʩʝʩʦʶʟʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʧʨʦʙʣʝʤʘʤ ʚʦʟʨʘʩʪʥʦʡ 

ʤʦʨʬʦʣʦʛʠʠ, ʬʠʟʠʦʣʦʛʠʠ, ʙʠʦʭʠʤʠʠ ɸʄʅ ʉʉʉʈ (ʄʦʩʢʚʘ, 1965) 

ʇʨʦʛʨʘʤʤʘ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʢʣʶʯʘʣʘ 

ʠʟʤʝʨʝʥʠʝ: ʨʦʩʪʘ ʩʪʦʷ, ʨʦʩʪʘ ʩʠʜʷ (ʩʪʘʥʜʘʨʪʥʳʡ ʨʦʩʪʦʤʝʨ  

ɻʆʉʊ 16371-93, 19917-93 ʧʦ ʤʝʪʦʜʠʢʝ ɺ. ɸ. ɽʨʝʥʢʦʚʘ [7]), ʤʘʩʩʳ ʪʝʣʘ 

(ʚʟʚʝʰʠʚʘʥʠʝ ʥʘ ʤʝʜʠʮʠʥʩʢʠʭ ʚʝʩʘʭ ʊʋ 9441-004-00226425-2005), 

ʦʢʨʫʞʥʦʩʪʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʦʢʨʫʞʥʦʩʪʠ ʛʦʣʦʚʳ (ʩʘʥʪʠʤʝʪʨʦʚʦʡ ʣʝʥʪʦʡ 

ɻʆʉʊ ʈ 50444-92). 

 

ʊʘʙʣʠʮʘ 1 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʪʝʡ ʧʦ ʚʦʟʨʘʩʪʫ ʠ ʧʦʣʫ 

 
ɺʦʟʨʘʩʪ ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ɼʝʚʦʯʢʠ ʄʘʣʴʯʠʢʠ 

12 ʣʝʪ 82 82 ï 

13 ʣʝʪ 197 89 108 

14 ʣʝʪ 197 90 107 

15 ʣʝʪ 196 110 86 

ɺʩʝʛʦ 672 371 301 

 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʧʦʜʨʦʩʪʢʘʤʠ ʙʳʣʠ ʩʦʙʣʶʜʝʥʳ ʧʨʠʥʮʠʧʳ ʙʠʦʵʪʠʢʠ, 

ʢʦʪʦʨʳʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ ʂʦʥʚʝʥʮʠʝʡ ʉʦʚʝʪʘ ɽʚʨʦʧʳ ʧʦ ʧʨʘʚʘʤ 

ʯʝʣʦʚʝʢʘ ʠ ʙʠʦʤʝʜʠʮʠʥʳ, ʠ ʦʩʥʦʚʥʳʝ ʟʘʢʦʥ rʋʢʨʘʠʥʳ. 

ʎʠʬʨʦʚʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠ ʤʝʪʦʜʘʤʠ ʚʘʨʠʘʮʠʦʥʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʣʠʮʝʥʟʠʦʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ 

Microsoft Office Excel. 

ʄʘʩʩʘ ʪʝʣʘ, ʨʦʩʪ ʩʪʦʷ, ʨʦʩʪ ʩʠʜʷ, ʦʢʨʫʞʥʦʩʪʴ ʛʦʣʦʚʳ, 

ʦʢʨʫʞʥʦʩʪʴ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʚ ʢʘʞʜʦʡ ʚʳʜʝʣʝʥʥʦʡ ʛʨʫʧʧʝ ʙʳʣʠ 

ʥʝʦʜʠʥʘʢʦʚʳʤʠ ʠ ʟʘʚʠʩʝʣʠ ʦʪ ʚʦʟʨʘʩʪʘ ʜʝʪʝʡ (ʪʘʙʣ. 2). 

ʆʮʝʥʢʫ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʧʨʦʚʦʜʠʣʠ ʧʦ ʨʘʩʯʝʪʘʤ 

ʦʩʥʦʚʥʳʭ ʠʥʜʝʢʩʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ (ʄʘʥʫʚʨʠʝ, ʇʠʥʴʝ, 

ɹʨʫʛʰʘ, ʇʝʡʟʘʨʘ) (ʪʘʙʣ. 3). 

ʆʮʝʥʢʫ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ 

ʧʨʦʚʦʜʠʣʠ ʧʦ ʨʘʩʯʝʪʘʤ ʠʥʜʝʢʩʘ ʄʘʥʫʚʨʠʝ (Iʄ) (ʪʘʙʣ. 3). ʇʨʠ ʦʮʝʥʢʝ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʛʨʫʧʧʝ ʤʘʣʴʯʠʢʦʚ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ 81,06% ʜʝʪʝʡ, ʠʤʝʶʱʠʭ ʤʘʢʨʦʩʢʝʣʠʶ ʩ ʠʥʜʝʢʩʦʤ  

ʄʘʥʫʚʨʠʝ (Iʄ) 90,24 ï 130,66 (96,37 Ñ 4,77), ʠ ʚ ʛʨʫʧʧʝ ʜʝʚʦʯʝʢ 51,75% 

ʜʝʪʝʡ, ʠʤʝʶʱʠʭ ʤʘʢʨʦʩʢʝʣʠʶ ʩ Iʄ 90,0 ï 110,12 (94,63 Ñ 3,49). 

ʄʝʟʦʩʢʝʣʠʷ ʫ ʜʝʪʝʡ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʧʝʨʠʦʜʘ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʫ 15,95% 

ʤʘʣʴʯʠʢʦʚ ʩ ʠʥʜʝʢʩʦʤ ʄʘʥʫʚʨʠʝ (Iʄ) 85,39 ï 89,77 (87,84 Ñ 1,29) ʠ ʫ 

32,88% ʜʝʚʦʯʝʢ ʩ Iʄ 85,05 ï 89,93 (87,53 Ñ 1,46). ɹʨʘʭʠʩʢʝʣʠʷ ʙʳʣʘ 

ʚʳʷʚʣʝʥʘ ʫ 2,99% ʤʘʣʴʯʠʢʦʚ ʩ Iʄ 71,62 ï 84,88 (83,16 Ñ 4,33)  

ʠ ʫ 15,37% ʜʝʚʦʯʝʢ ʩ Iʄ 75,14 ï 84,94 (82,51 Ñ 2,18). ʇʨʠ ʩʨʘʚʥʝʥʠʠ 
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ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʘ ʄʘʥʫʚʨʠʝ ʫ ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʠʥʜʝʢʩ ʄʘʥʫʚʨʠʝ ʙʳʣ ʚʳʰʝ ʫ ʤʘʣʴʯʠʢʦʚ (ʪʘʙʣ. 3). 

 

ʊʘʙʣʠʮʘ 2 

ɸʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʜʨʦʩʪʢʦʚ ʛ. ʃʫʛʘʥʩʢʘ 
 

ʇʦʢʘʟʘʪʝʣʠ ɺʦʟʨʘʩʪ (ʣʝʪ) ʄʘʣʴʯʠʢʠ ʍʍI ʚ. ɼʝʚʦʯʢʠ ʍʍI ʚ. 

ʄʘʩʩʘ ʪʝʣʘ (ʢʛ) 

12 ï 40,07 Ñ 8,45 

13 46,42 Ñ 9,88 44,77 Ñ 10,02 

14 52,53 Ñ 10,22 47,95 Ñ 8,56 

15 55,53 Ñ 9,15 51,21 Ñ 7,26 

ʈʦʩʪ ʩʪʦʷ (ʩʤ) 

12 ï 152,24 Ñ 7,5 

13 157,63 Ñ 8,13 157,59 Ñ 8,56 

14 164,47 Ñ 8,11 159,96 Ñ 6,05 

15 170,23 Ñ 8,71 165,13 Ñ 6,03 

ʈʦʩʪ ʩʠʜʷ 

(ʩʤ) 

12 ï 79,25 Ñ 3,88 

13 80,82 Ñ 4,49  82,70 Ñ 4,74 

14 84,87 Ñ 4,24 84,62 Ñ 3,48 

15 87,41 Ñ 5,01  87,02 Ñ 3,48 

ʆʢʨʫʞʥʦʩʪʴ 

ʛʦʣʦʚʳ 

(ʩʤ) 

12 ï 53,41 Ñ 1,87 

13 54,55 Ñ 1,68 54,32 Ñ 1,18 

14 55,57 Ñ 1,61 54,37 Ñ 1,78 

15 55,98 Ñ 1,71 54,5 Ñ 1,31 

ʆʢʨʫʞʥʦʩʪʴ 

ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ 

(ʩʤ) 

12 ï 69,43 Ñ 6,76 

13 74,66 Ñ 7,14 72,07 Ñ 7,63 

14 76,57 Ñ 6,38 73,10 Ñ 6,10 

15 79,73 Ñ 5,44 73,11 Ñ 6,68 

 

ʆʮʝʥʢʘ ʢʨʝʧʦʩʪʠ ʪʝʣʦʩʣʦʞʝʥʠʷ ʚ ʛʨʫʧʧʝ ʤʘʣʴʯʠʢʦʚ 

ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʚʳʷʚʠʣʘ ʦʯʝʥʴ ʩʣʘʙʦʝ ʪʝʣʦʩʣʦʞʝʥʠʝ ʫ 63,79% 

ʤʘʣʴʯʠʢʦʚ ʩ ʠʥʜʝʢʩʦʤ ʇʠʥʴʝ (ɯʇ) ʚ ʧʨʝʜʝʣʘʭ 36,0 ï 60,0 (43,69 Ñ 5,38), ʠ ʚ 

ʛʨʫʧʧʝ ʜʝʚʦʯʝʢ ʦʯʝʥʴ ʩʣʘʙʦʝ ʪʝʣʦʩʣʦʞʝʥʠʝ ʠʤʝʣʠ 72,78% ʜʝʚʦʯʝʢ ʩ 

ʠʥʜʝʢʩʦʤ ʇʠʥʴʝ 36,0 ï 67,9 (48,21 Ñ 7,06). ʉʣʘʙʦʝ ʪʝʣʦʩʣʦʞʝʥʠʝ ʫ ʜʝʪʝʡ 

ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʫ 22,26% ʤʘʣʴʯʠʢʦʚ  

ʩ ɯʇ 26,0 ï 35,8 (31,75 Ñ 2,58) ʠ ʫ 17,79% ʜʝʚʦʯʝʢ ʩ ɯʇ 26,0 ï 35,9  

(30,84 Ñ 2,81). ʉʨʝʜʥʝʝ ʪʝʣʦʩʣʦʞʝʥʠʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʫ 5,65% ʤʘʣʴʯʠʢʦʚ 

ʩ ɯʇ 21,0 ï 25,0 (23,38 Ñ 1,33) ʠ ʫ 3,23% ʜʝʚʦʯʝʢ ʩ ɯʇ 22,0 ï 25,5  

(23,78 Ñ 0,92). ʍʦʨʦʰʝʝ ʪʝʣʦʩʣʦʞʝʥʠʝ ʩʨʝʜʠ ʤʘʣʴʯʠʢʦʚ ʙʳʣʦ ʚʳʷʚʣʝʥʦ  

ʫ 4,98% ʩ ɯʇ 10,0 ï 20,0 (15,02 Ñ 2,69), ʠ ʩʨʝʜʠ ʜʝʚʦʯʝʢ ʭʦʨʦʰʝʝ 

ʪʝʣʦʩʣʦʞʝʥʠʝ ʠʤʝʣʠ 4,58% ʜʝʚʦʯʝʢ ʩ ɯʇ 10,8 ï 20,1 (16,24 Ñ 3,05). 

ʂʨʝʧʢʦʝ ʪʝʣʦʩʣʦʞʝʥʠʝ ʠʤʝʣʠ 3,32% ʤʘʣʴʯʠʢʦʚ ʩ ɯʇ ï22,0 ʜʦ +7  

(ï3,25 Ñ 10,88) ʠ 1,62% ʜʝʚʦʯʝʢ ʩ ʠʥʜʝʢʩʦʤ ʇʠʥʴʝ ï16,3 ʜʦ +8  

(0,08 Ñ 8,85). ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʘ ʇʠʥʴʝ ʫ 

ʤʘʣʴʯʠʢʦʚ ʠ ʜʝʚʦʯʝʢ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʠʥʜʝʢʩ ʇʠʥʴʝ ʙʳʣ ʚʳʰʝ ʫ 

ʜʝʚʦʯʝʢ (ʪʘʙʣ. 3). 
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ʋ ʤʘʣʴʯʠʢʦʚ ʠʥʜʝʢʩ ɹʨʫʛʰʘ ʙʳʣ 38,88 ï 63,29%. ʋ 13-ʣʝʪʥʠʭ 

ʤʘʣʴʯʠʢʦʚ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʣ 38,88 ï 63,29%, ʫ 14-ʣʝʪʥʠʭ ï  

40,84 ï 57,77% ʠ ʫ 15-ʣʝʪʥʠʭ ï 40,35 ï 53,33%. ʋ ʜʝʚʦʯʝʢ ʠʥʜʝʢʩ ɹʨʫʛʰʘ 

ʙr ʣ 37,14 ï 61,41%. ʋ 12-ʣʝʪʥʠʭ ʜʝʚʦʯʝʢ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʣ  

37,82 ï 61,41%, ʫ 13-ʣʝʪʥʠʭ ï 39,49 ï 58,86%, ʫ 14-ʣʝʪʥʠʭ ï  

38,55 ï 58,33% ʠ ʫ 15-ʣʝʪʥʠʭ ï 37,14 ï 55,15% (ʪʘʙʣ. 3). 

ʋ ʤʘʣʴʯʠʢʦʚ ʠʥʜʝʢʩ ʇʝʡʟʘʨʘ ʙʳʣ 43,35 ï 58,26%. ʋ 13-ʣʝʪʥʠʭ 

ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʣ 47,61 ï 58,26%, ʫ 14-ʣʝʪʥʠʭ ï 48,75 ï 54,18% ʠ 

ʫ 15-ʣʝʪʥʠʭ ï 43,35 ï 54,26%. ʋ ʜʝʚʦʯʝʢ ʠʥʜʝʢʩ ʇʝʡʟʘʨʘ ʙʳʣ  

47,59 ï 59,13%. ʋ 12-ʣʝʪʥʠʭ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʣ 48,75 ï 55,70%,  

ʫ 13-ʣʝʪʥʠʭ ï 47,59 ï 56,07%, ʫ 14-ʣʝʪʥʠʭ ï 49,05 ï 55,62%  

ʠ ʫ 15-ʣʝʪʥʠʭ ï 49,10 ï 59,13% (ʪʘʙʣ. 3). 

 

ʊʘʙʣʠʮʘ 3 

ɸʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʠʥʜʝʢʩʳ ʧʦʜʨʦʩʪʢʦʚ 

 
ʇʦʣ ʄʘʣʴʯʠʢʠ  ɼʝʚʦʯʢʠ  

ʀʥʜʝʢʩ ʄʘʥʫʚʨʠʝ 94,62 Ñ 5,74 90,44 Ñ 5,41 

ʀʥʜʝʢʩ ʇʠʥʴʝ 36,90 Ñ 12,14 42,09 Ñ 12,62 

ʀʥʜʝʢʩ ɹʨʫʛʰʘ 46,94 Ñ 3,39 45,26 Ñ 3,85 

ʀʥʜʝʢʩ ʇʝʡʟʘʨʘ 51,42 Ñ 1,48 52,55 Ñ 1,48 

 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʜʝʪʝʡ ʩ ʚʦʟʨʘʩʪʦʤ 

ʧʨʦʠʩʭʦʜʠʣʦ ʫʚʝʣʠʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

(ʤʘʩʩʘ ʪʝʣʘ, ʨʦʩʪ ʩʪʦʷ, ʨʦʩʪ ʩʠʜʷ, ʦʢʨʫʞʥʦʩʪʴ ʛʦʣʦʚʳ, ʦʢʨʫʞʥʦʩʪʴ ʛʨʫʜʠ). 

ʇʨʠ ʦʮʝʥʢʝ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʩ ʧʦʤʦʱʴʶ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ 

ʠʥʜʝʢʩʦʚ ʤʳ ʚʳʷʚʠʣʠ ʪʝʥʜʝʥʮʠʶ ʫʚʝʣʠʯʝʥʠʷ ʜʣʠʥʳ ʪʝʣʘ, ʜʣʠʥʳ ʥʠʞʥʠʭ 

ʢʦʥʝʯʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʜʝʪʝʡ ʦʯʝʥʴ ʩʣʘʙʦʝ ʪʝʣʦʩʣʦʞʝʥʠʝ, 

ʦʩʦʙʝʥʥʦ ʚʳʨʘʞʝʥʥʦʝ ʚ ʛʨʫʧʧʝ ʜʝʚʦʯʝʢ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʠ 

ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʦʚ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʥʦʨʤʘʪʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʩʪʘʥʜʘʨʪʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʜʨʦʩʪʢʦʚ ʛ. ʃʫʛʘʥʩʢʘ. 
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ɹ. ʍ. ʃʘʥʜʘ. ï ʄ. : ʉʦʚʝʪʩʢʠʡ ʩʧʦʨʪ, 2004. ï 192 ʩ. 5. ʀʩʨʘʵʣʷʥ ʃ. ɻ. 
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ɸʥʘʪʦʤʦ-ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʜʘʪʳ ʜʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ : ʩʧʨʘʚʦʯʥʠʢ /  

ʃ. ɻ. ʀʩʨʘʵʣʷʥ. ï ʄ. : ʄʝʜʛʠʟ, 1959. ï 210 ʩ. 6. ɼʦʩʢʠʥ ɺ. ɸ. 

ʄʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʦʥʩʪʘʥʪʳ ʜʝʪʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ : ʩʧʨʘʚʦʯʥʠʢ /  

ɺ. ɸ. ɼʦʩʢʠʥ, ʍ. ʂʝʣʣʝʨ. ï ʄ. : ʄʝʜʠʮʠʥʘ, 1997. ï 288 ʩ. 7. ɽʨʝʥʢʦʚ ɺ. ɸ. 

ʂʣʠʥʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʝʙʝʥʢʘ / ɺ. ɸ. ɽʨʝʥʢʦʚ. ï ʂʠʝʚ : ɿʜʦʨʦʚô̫ , 

1984. ï 336 ʩ.  

 

 

ɹʝʟʘʪʷʥ ʄ. ɸ., ɺʠʥʦʛʨʘʜʦʚ ʆ. ɸ. ɸʥʪʨʦʧʦʤʝʪʨʠʯʥʽ ʽʥʜʝʢʩʠ 

ʩʫʯʘʩʥʠʭ ʧʽʜʣʽʪʢʽʚ 

ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʜʽʪʝʡ ʟ ʚʽʢʦʤ 

ʚʽʜʙʫʚʘʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷ ʦʩʥʦʚʥʠʭ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʤʘʩʘ 

ʪʽʣʘ, ʨʽʩʪ ʩʪʦʷʯʠ, ʨʽʩʪ ʩʠʜʷʯʠ, ʦʢʨʫʞʥʽʩʪʴ ʛʦʣʦʚʠ, ʦʢʨʫʞʥʽʩʪʴ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ). ʇʨʠ ʦʮʽʥʮʽ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʽʪʝʡ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʠʭ ʽʥʜʝʢʩʽʚ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʪʝʥʜʝʥʮʽʶ ʟʙʽʣʴʰʝʥʥʷ 

ʜʦʚʞʠʥʠ ʪʽʣʘ, ʜʦʚʞʠʥʠ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ, ʘ ʪʘʢʦʞ ʫ ʙʽʣʴʰʦʩʪʽ ʜʽʪʝʡ ʜʫʞʝ 

ʩʣʘʙʢʘ ʩʪʘʪʫʨʘ, ʷʢʘ ʦʩʦʙʣʠʚʦ ʙʫʣʘ ʚʠʨʘʞʝʥʘ ʚ ʛʨʫʧʽ ʜʽʚʯʘʪʦʢ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʽʪʝʡ 

ʧʽʜʣʽʪʢʦʚʦʛʦ ʚʽʢʫ ʡ ʟʥʘʯʝʥʴ ʽʥʜʝʢʩʽʚ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʦʥʦʚʣʝʥʥʷ 

ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʩʪʘʥʜʘʨʪʽʚ ʬʽʟʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʽʜʣʽʪʢʽʚ  

ʤ. ʃʫʛʘʥʩʴʢʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʽʪʠ ʧʽʜʣʽʪʢʦʚʦʛʦ ʚʽʢʫ, ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ 

ʧʦʢʘʟʥʠʢʠ. 

 

ɹʝʟʘʪʷʥ ʄ. ɸ., ɺʠʥʦʛʨʘʜʦʚ ɸ. ɸ. ɸʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ 

ʠʥʜʝʢʩʳ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʜʨʦʩʪʢʦʚ 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ ʜʝʪʝʡ ʩ ʚʦʟʨʘʩʪʦʤ 

ʧʨʦʠʩʭʦʜʠʣʦ ʫʚʝʣʠʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

(ʤʘʩʩʘ ʪʝʣʘ, ʨʦʩʪ ʩʪʦʷ, ʨʦʩʪ ʩʠʜʷ, ʦʢʨʫʞʥʦʩʪʴ ʛʦʣʦʚʳ, ʦʢʨʫʞʥʦʩʪʴ ʛʨʫʜʠ). 

ʇʨʠ ʦʮʝʥʢʝ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʩ ʧʦʤʦʱʴʶ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ 

ʠʥʜʝʢʩʦʚ ʤʳ ʚʳʷʚʠʣʠ ʪʝʥʜʝʥʮʠʶ ʫʚʝʣʠʯʝʥʠʷ ʜʣʠʥʳ ʪʝʣʘ, ʜʣʠʥʳ ʥʠʞʥʠʭ 

ʢʦʥʝʯʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʜʝʪʝʡ ʦʯʝʥʴ ʩʣʘʙʦʝ ʪʝʣʦʩʣʦʞʝʥʠʝ, 

ʦʩʦʙʝʥʥʦ ʚʳʨʘʞʝʥʥʦʝ ʚ ʛʨʫʧʧʝ ʜʝʚʦʯʝʢ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʜʝʪʝʡ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʦʚ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 

ʦʙʥʦʚʣʝʥʠʷ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʩʪʘʥʜʘʨʪʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʦʜʨʦʩʪʢʦʚ ʛ. ʃʫʛʘʥʩʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʝʪʠ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ, 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. 

 

Bezatyan M. A., Vinogradov A. A. The Anthropometric Indexes 

of Modern Teenagers 

Teensô age is the important period of growth and forming of the 

person, when a row of morphological and psychological processes is 
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developed and is completed, the becoming a lot of vitally important systems of 

organism. In this period children are sensitive to the environmental factors 

most. The evaluation of physical development is one of the basic indexes, 

characterizing the health of children. One of the estimation methods for the 

childrenôs physical development is the one of indexes.  

During the research we found out, that children by growing up they 

had the increasing of basic morphometric indexes (they are: weight, growth 

standing, growth sitting, circumference of head, circumference of thorax). 

With the estimation of childrenôs physical development with the help of 

anthropometric indexes we found out the trend of increasing body length, 

lower limbs length, and also most of the children have got a very weak body 

build, especially itôs shown in the group of girls.  

The results of research indexes of the physical development of teens 

and values of indexes are needed for the renewing the normative standard 

documents of the teensô physical development in Luhansk. 

Key words: the period of adolescence, anthropometric indexes. 
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ɸ. ɸ. ʎʘʨʸʚ  

 

ʀɿʄɽʅɽʅʀʗ ɺ ʂʆʅɽʏʅʆʉʊʗʍ ʂʈʓʉ  

ʀ ʉʆʉʋɼɸʍ ɻɽʄʆʄʀʂʈʆʎʀʈʂʋʃʗʊʆʈʅʆɻʆ ʈʋʉʃɸ  

ʇʈʀ ʇʆɺʈɽɾɼɽʅʀʀ ʉʇʀʅʅʆʄʆɿɻʆɺʓʍ ʅɽʈɺʆɺ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʦʧʨʦʩʳ 

ʨʝʘʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʜʝʡʩʪʚʠʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢʠʭ 

ʢʘʢ ʩʦʩʪʦʷʥʠʝ ʦʩʪʨʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʥʝʨʚʥʳʭ ʩʪʚʦʣʦʚ, ʤʳʰʮ ʧʦʩʣʝ ʪʨʘʚʤʘʪʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʣʦʢʘʣʠʟʘʮʠʠ 

[1]. ʊʷʞʝʣʳʝ ʪʨʘʚʤʳ ʪʘʟʘ ʠ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʧʦʚʨʝʞʜʝʥʠʝʤ ʥʝʨʚʦʚ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ 

ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʪʷʞʝʩʪʴ ʠ ʠʩʭʦʜ ʪʨʘʚʤʳ [2]. ʋʪʨʘʯʝʥʥʘʷ ʬʫʥʢʮʠʷ 

ʢʦʥʝʯʥʦʩʪʠ ʧʦʩʣʝ ʣʝʯʝʥʠʷ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʫ 50% ʙʦʣʴʥʳʭ, ʯʪʦ 

ʩʚʷʟʘʥʦ ʩ ʩʦʩʪʦʷʥʠʝʤ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʨʝʛʝʥʝʨʘʮʠʠ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʥʝʨʚʥʦʛʦ 

ʚʦʣʦʢʥʘ [3]. ɺ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ɸ. Waller ʫʩʪʘʥʦʚʠʣ, ʯʪʦ 
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ʧʝʨʝʩʝʯʝʥʥʳʝ ʥʝʨʚʥʳʝ ʚʦʣʦʢʥʘ ʧʦʜʚʝʨʛʘʶʪʩʷ ʨʘʩʧʘʜʫ ʥʘ ʚʩʝʤ 

ʧʨʦʪʷʞʝʥʠʠ ʜʠʩʪʘʣʴʥʝʝ ʤʝʩʪʘ ʧʝʨʝʨʳʚʘ. ɺʘʣʣʝʨʦʚʩʢʘʷ (ʚʪʦʨʠʯʥʘʷ) 

ʜʝʛʝʥʝʨʘʮʠʷ ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ ʜʠʩʪʘʣʴʥʝʝ ʤʝʩʪʘ ʠʭ ʧʝʨʝʨʳʚʘ ʧʨʦʠʩʭʦʜʠʪ 

ʥʝʠʟʙʝʞʥʦ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʨʦʢʦʚ ʩʦʝʜʠʥʝʥʠʷ ʢʦʥʮʦʚ ʧʝʨʝʩʝʯʝʥʥʦʛʦ 

ʥʝʨʚʘ [4]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ 

ʜʠʩʪʘʣʴʥʝʝ ʤʝʩʪʘ ʧʝʨʝʨʳʚʘ ʚʦʟʥʠʢʘʶʪ ʫʞʝ ʚ ʧʝʨʚʳʝ ʯʘʩʳ ʧʦʩʣʝ 

ʧʦʚʨʝʞʜʝʥʠʷ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʥʝʨʚʘ ʠ ʧʦʩʪʝʧʝʥʥʦ ʥʘʨʘʩʪʘʶʪ [5]. ɺʘʞʥʦ 

ʫʪʦʯʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʝʧʘʨʘʪʠʚʥʦʡ ʨʝʛʝʥʝʨʘʮʠʠ 

ʥʝʨʚʥʦʛʦ ʚʦʣʦʢʥʘ ʧʦʩʣʝ ʧʦʚʨʝʞʜʝʥʠʷ. ʅʦ ʵʪʠ ʜʘʥʥʳʝ ʥʝʚʦʟʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ, ʥʝ ʠʩʧʦʣʴʟʫʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʠʤʠʪʠʨʫʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʪʝʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʢʦʪʦʨʳʝ 

ʧʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʷʪ, ʯʝʤʫ ʠ ʧʦʩʚʷʱʝʥʘ ʥʘʰʘ ʨʘʙʦʪʘ. 

ʎʝʣʴ ʁ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʤʳʰʮ ʟʘʜʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʩʦʩʫʜʦʚ ʛʝʤʦʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ 

ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʩʧʠʥʥʦʤʦʟʛʦʚʳʭ ʥʝʨʚʦʚ.  

ʈʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʬʨʘʛʤʝʥʪʦʤ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ 

ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ ʧʦ ʪʝʤʘʤ: 

çʈʘʟʚʠʪʠʝ ʠ ʩʪʘʥʦʚʣʝʥʠʝ ʩʝʨʜʮʘ, ʝʛʦ ʩʦʩʫʜʦʚ, ʧʘʧʠʣʣʷʨʥʦ-

ʪʨʘʙʝʢʫʣʷʨʥʦʛʦ ʠ ʢʣʘʧʘʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʚ ʦʥʪʦ- ʠ ʬʠʣʦʛʝʥʝʟʝè (ʥʦʤʝʨ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 0101U000777) ʠ çʄʦʨʬʦʛʝʥʝʟ ʩʝʨʜʮʘ ʠ 

ʩʦʩʫʜʦʚ ʧʦʩʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚè (ʥʦʤʝʨ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 0106U012193). 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ 180 ʙʝʣʳʭ ʢʨʳʩ  

ʩ ʤʘʩʩʦʡ 180 ï 190 ʛ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ, ʠʟ ʥʠʭ 20 ʠʥʪʘʢʪʥʳʭ.  

ʉ ʧʦʤʦʱʴʶ ʘʥʘʪʦʤʠʯʝʩʢʠʭ, ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʝʜʝʥ 

ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʪʢʘʥʝʚʳʭ 

ʠ ʢʣʝʪʦʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʩʣʝ ʧʝʨʝʨʝʟʢʠ, ʧʝʨʝʞʘʪʠ ̫ ʙʝʜʨʝʥʥʦʛʦ, 

ʩʝʜʘʣʠʱʥʦʛʦ ʥʝʨʚʦʚ. ʇʦʚʨʝʞʜʝʥʠʝ ʙʝʜʨʝʥʥʦʛʦ ʠ ʩʝʜʘʣʠʱʥʦʛʦ ʥʝʨʚʦʚ 

ʚʳʟʳʚʘʣʠ ʧʫʪʝʤ ʧʝʨʝʞʘʪʠʷ ʟʘʜʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʥʘ ʫʨʦʚʥʝ ʚʝʨʭʥʝʡ ʪʨʝʪʠ 

ʙʝʜʨʘ ʩ ʧʦʤʦʱʴʶ ʢʨʦʚʦʦʩʪʘʥʘʚʣʠʚʘʶʱʝʛʦ ʟʘʞʠʤʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ  

1 ï 4 ʯʘʩʦʚ, ʘ ʪʘʢʞʝ ʧʫʪʝʤ ʧʝʨʝʨʝʟʢʠ ʵʪʦʛʦ ʥʝʨʚʘ. ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʠ 

ʟʘʜʥʠʝ ʢʦʥʝʯʥʦʩʪʠ ʢʦʥʪʨʘʣʘʪʝʨʘʣʴʥʦʡ ʩʪʦʨʦʥʳ. ʈʝʟʫʣʴʪʘʪʳ ʩʪʨʫʢʪʫʨʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʩʦʩʪʦʷʥʠʠ ʦʩʪʨʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʙʣʶʜʘʣʠ ʯʝʨʝʟ ʦʜʠʥ, ʜʚʘ, 

ʯʝʪʳʨʝ ʯʘʩʘ ʧʦʩʣʝ ʧʝʨʝʨʝʟʢʠ ʙʝʜʨʝʥʥʦʛʦ ʠ ʩʝʜʘʣʠʱʥʦʛʦ ʥʝʨʚʦʚ ʠ 

ʩʦʧʦʩʪʘʚʣʷʣʠ ʩ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʦʩʣʝ ʧʝʨʝʞʘʪʠʷ ʥʝʨʚʦʚ ʥʠʞʥʠʭ 

ʢʦʥʝʯʥʦʩʪʝʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʨʝʤʝʥʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʷʣʠʩʴ ʩʦʛʣʘʩʥʦ 

çʆʙʱʠʤ ʵʪʠʯʝʩʢʠʤ ʧʨʠʥʮʠʧʘʤ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘʜ ʞʠʚʦʪʥʳʤʠè, ʢʦʪʦʨʳʝ 

ʫʪʚʝʨʞʜʝʥʳ ʇʝʨʚʳʤ ʅʘʮʠʦʥʘʣʴʥʳʤ ʢʦʥʛʨʝʩʩʦʤ ʧʦ ʙʠʦʵʪʠʢʝ (ʂʠʝʚ,  

2001 ʛ.); ʩʦʛʣʘʩʥʦ ʧʦʣʦʞʝʥʠʷʤ çɽʚʨʦʧʝʡʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʧʦ ʟʘʱʠʪʝ 

ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʠ 

ʜʨʫʛʠʭ ʫʯʝʙʥʳʭ ʮʝʣʷʭè (ʉʪʨʘʩʙʫʨʛ, 18.03.1986 ʛ.). ʅʝʨʚʥʳʝ ʚʦʣʦʢʥʘ ʢʨʳʩ 

ʬʠʢʩʠʨʦʚʘʣʠ ʚ 8-ʧʨʦʮʝʥʪʥʦʤ ʨʘʩʪʚʦʨʝ ʬʦʨʤʘʣʠʥʘ, ʞʠʜʢʦʩʪʠ ɹʫʵʥʘ.  

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʨʘʜʠʮʠʦʥʥʳʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 
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ʧʦʤʝʱʝʥʠʷ ʚ ʧʘʨʘʬʠʥʦʚʳʝ ʙʣʦʢʠ ʠ ʧʦʣʫʯʝʥʠʷ ʠʟ ʥʠʭ ʩʝʨʠʡʥʳʭ ʩʨʝʟʦʚ ʥʘ 

ʤʠʢʨʦʪʦʤʝ ʚ ʨʝʞʠʤʝ ʧʦʜʘʯʠ ʥʦʞʘ 10 ʤʢʤ. ɻʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʟʳ 

ʥʝʨʚʥʦʛʦ ʚʦʣʦʢʥʘ ʦʢʨʘʰʠʚʘʣʠ ʞʝʣʝʟʥʳʤ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ɻʝʡʜʝʥʛʘʡʥʘ ʠ 

ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ, ʧʨʦʚʦʜʠʣʠ ʛʠʩʪʦʤʝʪʨʠʶ. ɼʦʢʫʤʝʥʪʘʮʠʶ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʠ ʚ ʩʚʝʪʦʚʦʤ ʤʠʢʨʦʩʢʦʧʝ ʩ 

ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʡ ʬʦʪʦʧʨʠʩʪʘʚʢʠ.  

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ 

ʨʘʩʯʝʪ ʩʨʝʜʥʠʭ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ, ʦʰʠʙʢʠ ʩʨʝʜʥʠʭ, ʠ ʧʨʠ 

ʩʨʘʚʥʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʨʠʪʝʨʠʡ ʉʪʴʶʜʝʥʪʘ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʝʨʚʳʡ ʞʝ ʯʘʩ ʧʦʩʣʝ ʧʝʨʝʞʘʪʠʷ 

ʙʝʜʨʝʥʥʦʛʦ ʠ ʩʝʜʘʣʠʱʥʦʛʦ ʥʝʨʚʦʚ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʩʣʘʙʣʝʥʠʝ ʩʢʝʣʝʪʥʦʡ 

ʤʫʩʢʫʣʘʪʫʨʳ, ʟʘ ʩʯʝʪ ʯʝʛʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʝʸ ʜʠʘʤʝʪʨ, ʧʨʠ ʵʪʦʤ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʩʦʩʫʜʦʚ ʠ ʢʦʣʠʯʝʩʪʚʦ ʤʝʞʪʢʘʥʝʚʦʡ 

ʞʠʜʢʦʩʪʠ. ɺ ʘʨʪʝʨʠʦʣʘʭ ʠ ʚʝʥʫʣʘʭ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʜʠʘʤʝʪʨʘ ʚ 

ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʘ ʜʠʘʤʝʪʨ ʢʘʧʠʣʣʷʨʦʚ ʥʝ 

ʠʟʤʝʥʷʝʪʩʷ. ɺ ʧʝʨʚʳʡ ʯʘʩ ʧʦʩʣʝ ʧʝʨʝʨʝʟʢʠ ʙʝʜʨʝʥʥʦʛʦ ʠ ʩʝʜʘʣʠʱʥʦʛʦ 

ʥʝʨʚʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʫʜʝʣʴʥʦʡ ʤʘʩʩʳ ʤʳʰʝʯʥʦʛʦ ʚʦʣʦʢʥʘ ʩ 

ʝʝ ʩʥʠʞʝʥʠʝʤ ʢ ʯʝʪʚʝʨʪʦʤʫ ʯʘʩʫ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʊʘʢ, ʢ ʯʝʪʚʝʨʪʦʤʫ ʯʘʩʫ 

ʦʩʪʨʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʧʦʩʣʝ ʧʝʨʝʨʝʟʢʠ ʥʝʨʚʦʚ) ʦʙʲʝʤ ʤʝʞʪʢʘʥʝʚʦʡ 

ʞʠʜʢʦʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʥʘʯʠʥʘʷ ʩʜʘʚʣʠʚʘʪʴ ʤʳʰʝʯʥʳʝ ʚʦʣʦʢʥʘ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʠʭ ʜʠʘʤʝʪʨʘ (ʨʠʩ. 1).  

 

  
ɸ. ɹ. 

ʈʠʩ. 1. ʄʳʰʝʯʥʳʝ ʚʦʣʦʢʥʘ ʯʝʨʝʟ 4 ʯʘʩʘ ʧʦʩʣʝ ʧʝʨʝʨʝʟʢʠ ʙʝʜʨʝʥʥʦʛʦ ʥʝʨʚʘ. 

ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥ. 

ɸ ï ʦʙ. 10, ʦʢ. 4; ɹ ï ʫʚʝʣʠʯʝʥʥʳʡ ʬʨʘʛʤʝʥʪ ʨʠʩ. 1ïɸ (ʦʙ. 40. ʦʢ. 4), 

ʩʪʨʝʣʢʦʡ ʧʦʢʘʟʘʥʦ ʫʤʝʥʴʰʝʥʠʝ ʪʦʣʱʠʥʳ ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ 

 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʥʘ ʫʨʦʚʥʝ ʤʳʰʝʯʥʦʡ 

ʪʢʘʥʠ ʠ ʩʦʩʫʜʦʚ ʛʝʤʦʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ 

ʩʝʜʘʣʠʱʥʦʛʦ ʠ ʙʝʜʨʝʥʥʦʛʦ ʥʝʨʚʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʠ 

ʠʩʩʣʝʜʦʚʘʪʴ ʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʧʠʥʥʦʤʦʟʛʦʚʳʭ ʥʝʨʚʦʚ ʚ ʥʦʨʤʝ ʩ 

ʫʯʝʪʦʤ ʪʠʧʦʚ ʚʝʪʚʣʝʥʠʷ  ʥʝʨʚʥʦʛʦ ʚʦʣʦʢʥʘ. ʇʦ ʥʘʰʠʤ ʜʘʥʥʳʤ ʩʨʝʜʠ 

ʚʘʨʠʘʥʪʦʚ ʚʝʪʚʣʝʥʠʷ ʩʝʜʘʣʠʱʥʦʛʦ ʠ ʙʝʜʨʝʥʥʦʛʦ ʥʝʨʚʦʚ ʚʳʜʝʣʝʥʦ ʜʚʘ 

ʪʠʧʘ: ʤʘʛʠʩʪʨʘʣʴʥʳʡ (78%) ʠ ʨʘʩʩʳʧʥʦʡ (22%), ʘ ʪʘʢʞʝ ʧʦʜʪʠʧʳ: ʜʣʷ 
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ʩʝʜʘʣʠʱʥʦʛʦ ʥʝʨʚʘ ï ʤʘʛʠʩʪʨʘʣʴʥʦ-ʨʘʩʩʳʧʥʦʡ (65%) ʠ ʨʘʩʩʳʧʥʦʡ (35%), 

ʜʣʷ ʙʝʜʨʝʥʥʦʛʦ ʥʝʨʚʘ ï ʩʪʚʦʣʦʚʦʡ (62%) ʠ ʤʘʛʠʩʪʨʘʣʴʥʳʡ (38%).  

ʉ ʫʯʝʪʦʤ ʪʦʧʦʛʨʘʬʦ-ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʭʦʞʜʝʥʠʷ 

ʦʩʥʦʚʥʦʛʦ ʩʪʚʦʣʘ ʙʝʜʨʝʥʥʦʛʦ ʠ ʩʝʜʘʣʠʱʥʦʛʦ ʥʝʨʚʦʚ ʢʦʞʥʳʡ ʜʦʩʪʫʧ ʜʣʷ 

ʥʠʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʤʝʜʠʘʣʴʥʦʡ ʠ ʣʘʪʝʨʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʷʭ ʩʨʝʜʥʝʡ 

ʪʨʝʪʠ ʙʝʜʨʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʘʨʘʣʣʝʣʴʥʦ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ (ʨʠʩ. 2). 

 

  
ɸ. ɹ. 

ʈʠʩ. 2. ʊʠʧʳ ʚʝʪʚʣʝʥʠʷ ʥʝʨʚʦʚ ʟʘʜʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʢʨʳʩ. ʄʘʢʨʦʧʨʝʧʘʨʘʪ. 

ɸ ï ʤʘʛʠʩʪʨʘʣʴʥʳʡ ʪʠʧ ʚʝʪʚʣʝʥʠʷ ʙʝʜʨʝʥʥʦʛʦ ʥʝʨʚʘ; ɹ ï ʨʘʩʩʳʧʥʦʡ ʪʠʧ 

ʚʝʪʚʣʝʥʠʷ ʩʝʜʘʣʠʱʥʦʛʦ ʥʝʨʚʘ; ʩʪʨʝʣʢʘʤʠ ʧʦʢʘʟʘʥʳ ʙʝʜʨʝʥʥʳʡ  

(ʥʘ ʨʠʩ. 1ïɸ) ʠ ʩʝʜʘʣʠʱʥʳʡ (ʥʘ ʨʠʩ. 1ïɹ) ʥʝʨʚʳ 

 

ʇʨʠ ʧʝʨʝʨʝʟʢʝ ʙʝʜʨʝʥʥʦʛʦ ʥʝʨʚʘ ʯʝʨʝʟ ʯʘʩ ʥʘʩʪʫʧʘʶʪ ʠʟʤʝʥʝʥʠʷ 

ʥʘ ʫʨʦʚʥʝ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʯʝʪʳʨʝʭʛʣʘʚʦʡ ʤʳʰʮʳ ʙʝʜʨʘ, 

ʢʦʪʦʨʳʝ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʜʠʘʤʝʪʨʘ ʘʨʪʝʨʠʦʣʷʨʥʦʛʦ ʠ 

ʚʝʥʫʣʷʨʥʦʛʦ ʦʪʜʝʣʦʚ ʚ ʧʨʝʜʝʣʘʭ 6 ʠ 12% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʠʥʘʤʠʢʘ ʵʪʠʭ 

ʠʟʤʝʥʝʥʠʡ ʢ 4 ʯʘʩʘʤ ʧʦʩʣʝ ʧʝʨʝʨʝʟʢʠ ʥʘʨʘʩʪʘʝʪ ʤʝʜʣʝʥʥʦ ʠ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 2% ʠʟʤʝʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʘʩʪʫʧʠʣʠ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʯʘʩʘ. 

ʆʙʲʝʤ ʟʘʜʥʝʡ ʢʦʥʝʯʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 2,3% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʢʦʥʪʨʦʣʴʥʦʡ ʢʦʥʪʨʘʣʘʪʝʨʘʣʴʥʦʡ ʢʦʥʝʯʥʦʩʪʴʶ, ʩʦʦʪʥʦʰʝʥʠʝ ʦʙʲʝʤʘ 

ʢʦʥʝʯʥʦʩʪʠ ʠ ʪʝʣʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 0,9%. ʇʨʠ ʧʝʨʝʨʝʟʢʝ ʩʝʜʘʣʠʱʥʦʛʦ 

ʥʝʨʚʘ ʯʝʨʝʟ ʯʘʩ ʥʘʩʪʫʧʘʶʪ ʠʟʤʝʥʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ 

ʨʫʩʣʘ ʜʚʫʛʣʘʚʦʡ ʤʳʰʮʳ ʙʝʜʨʘ, ʢʦʪʦʨʳʝ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ 

ʜʠʘʤʝʪʨʘ ʘʨʪʝʨʠʦʣʷʨʥʦʛʦ ʠ ʚʝʥʫʣʷʨʥʦʛʦ ʦʪʜʝʣʦʚ ʚ ʧʨʝʜʝʣʘʭ 8,4 ʠ 11,9% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʠʥʘʤʠʢʘ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʢ 4 ʯʘʩʘʤ ʧʦʩʣʝ ʧʝʨʝʨʝʟʢʠ 

ʥʘʨʘʩʪʘʝʪ ʤʝʜʣʝʥʥʦ ʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 1% ʠʟʤʝʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʘʩʪʘʣʠ ʚ 

ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʯʘʩʘ. ʆʙʲʝʤ ʟʘʜʥʝʡ ʢʦʥʝʯʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 3,4% 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʢʦʥʪʨʘʣʘʪʝʨʘʣʴʥʦʡ ʢʦʥʝʯʥʦʩʪʴʶ, 

ʩʦʦʪʥʦʰʝʥʠʝ ʦʙʲʝʤʘ ʢʦʥʝʯʥʦʩʪʠ ʠ ʪʝʣʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 1,3%.  

ʇʦʩʣʝ ʧʝʨʝʞʘʪʠʷ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ ʚ ʩʦʦʪʥʦʰʝʥʠʠ 1 : 2 ʠ 

ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ (ʩʦʦʪʥʦʰʝʥʠʝ 1 : 4) ʧʦʩʣʝ ʦʩʪʨʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ  

(ʨʠʩ. 4).  
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ʇʨʠ ʧʝʨʝʞʘʪʠʠ ʙʝʜʨʝʥʥʦʛʦ ʥʝʨʚʘ ʯʝʨʝʟ 2 ï 4 ʯʘʩʘ ʥʘʩʪʫʧʘʶʪ 

ʠʟʤʝʥʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʯʝʪʳʨʝʭʛʣʘʚʦʡ ʤʳʰʮʳ 

ʙʝʜʨʘ, ʢʦʪʦʨʳʝ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʜʠʘʤʝʪʨʘ ʘʨʪʝʨʠʦʣʷʨʥʦʛʦ ʠ 

ʚʝʥʫʣʷʨʥʦʛʦ ʦʪʜʝʣʦʚ ʚ ʧʨʝʜʝʣʘʭ 3,4 ʠ 11% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ 

ʧʝʨʝʞʘʪʠʠ ʩʝʜʘʣʠʱʥʦʛʦ ʥʝʨʚʘ ʯʝʨʝʟ 1 ï 2 ʯʘʩʘ ʥʘʩʪʫʧʘʶʪ ʠʟʤʝʥʝʥʠʷ ʥʘ 

ʫʨʦʚʥʝ ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʜʚʫʛʣʘʚʦʡ ʤʳʰʮʳ ʙʝʜʨʘ, ʢʦʪʦʨʳʝ 

ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʜʠʘʤʝʪʨʘ ʘʨʪʝʨʠʦʣʷʨʥʦʛʦ ʠ ʚʝʥʫʣʷʨʥʦʛʦ 

ʦʪʜʝʣʦʚ ʚ ʧʨʝʜʝʣʘʭ 3,7 ʠ 10,5% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʠʘʤʝʪʨ ʢʘʧʠʣʣʷʨʦʚ 

ʜʚʫʛʣʘʚʦʡ ʤʳʰʮʳ ʙʝʜʨʘ ʚ ʥʦʨʤʝ ʠ ʧʨʠ ʧʝʨʝʞʘʪʠʠ ʩʝʜʘʣʠʱʥʦʛʦ ʥʝʨʚʘ 

ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʶʪʩʷ. ʆʙʲʝʤ ʢʦʥʝʯʥʦʩʪʠ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʠʟʤʝʥʷʝʪʩʷ. 

 

   
ɸ. ɹ. ɺ. 

ʈʠʩ. 4. ʄʳʰʝʯʥʳʝ ʚʦʣʦʢʥʘ: ɸ ï ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ; ɹ ï ʯʝʨʝʟ 4 ʯʘʩʘ ʧʦʩʣʝ 

ʧʝʨʝʨʝʟʢʠ ʩʝʜʘʣʠʱʥʦʛʦ ʥʝʨʚʘ; ɺ ï ʯʝʨʝʟ 4 ʯʘʩʘ ʧʦʩʣʝ ʧʝʨʝʞʘʪʠʷ 

ʩʝʜʘʣʠʱʥʦʛʦ ʥʝʨʚʘ. ʆʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥ, ʦʙ. 40, ʦʢ. 4 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝ ʧʝʨʝʞʘʪʠʷ ʥʝʨʚʥʦʛʦ ʚʦʣʦʢʥʘ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʝʨʠʚʘʩʢʫʣʷʨʥʦʛʦ ʦʪʸʢʘ, ʛʠʧʦʪʨʦʬʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ  

ʚ ʤʳʰʝʯʥʦʤ ʚʦʣʦʢʥʝ, ʫʚʝʣʠʯʝʥʠʝ ʜʠʘʤʝʪʨʘ ʩʦʩʫʜʦʚ 

ʛʝʤʦʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ, ʨʘʩʰʠʨʝʥʠʝ ʢʘʧʠʣʣʷʨʦʚ, 

ʧʦʩʪʢʘʧʠʣʣʷʨʦʚ, ʚʝʥʫʣ ʠ ʚʝʥ, ʧʦʚʳʰʝʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʩʦʩʫʜʠʩʪʦʡ 

ʩʪʝʥʢʠ ʚ ʦʙʣʘʩʪʠ ʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʧʦʨʘʞʝʥʠʷ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʫʯʘʩʪʢʦʚ. 

ɺ ʩʦʩʪʦʷʥʠʠ ʦʩʪʨʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠ ʧʝʨʝʨʝʟʢʝ ʜʘʥʥʳʭ ʥʝʨʚʦʚ ʢʘʢ 

ʨʝʟʫʣʴʪʘʪ ʦʩʪʨʦʛʦ ʠ ʨʝʟʢʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ ʥʘʨʫʰʝʥʠʷ ʪʨʦʬʠʢʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʫʛʫʙʣʝʥʠʝ ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʫʨʦʚʥʝ ʥʝʨʚʥʦʛʦ 

ʩʪʚʦʣʘ. 

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʶʪ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʠ ʦʙʦʙʱʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩ ʜʘʥʥʳʤʠ ʣʠʪʝʨʘʪʫʨʳ.  

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 
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ʂʦʰʘʨʥʠʡ ɺ. ɺ., ɸʙʜʫʣ-ʆʛʣʠ ʃ. ɺ., ɼʝʤô̫ ʥʝʥʢʦ ɯ. ɸ.,  

ʎʘʨʴʦʚ ʆ. ʆ. ɿʤʽʥʠ ʚ ʢʽʥʮʽʚʢʘʭ ʱʫʨʽʚ ʪʘ ʩʫʜʠʥʘʭ ʛʝʤʦ-

ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʧʨʠ ʧʦʰʢʦʜʞʝʥʥʽ ʩʧʠʥʦʤʦʟʛʦʚʠʭ ʥʝʨʚʽʚ 

ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʠʩʚʷʯʝʥʦ ʧʨʦʙʣʝʤʽ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ ʧʨʠ ʧʦʰʢʦʜʞʝʥʥʽ ʩʪʝʛʥʦʚʦʛʦ ʽ ʩʽʜʥʠʯʥʦʛʦ ʥʝʨʚʽʚ.  

ʇʦʰʢʦʜʞʝʥʥʷ ʩʪʝʛʥʦʚʦʛʦ ʽ ʩʽʜʥʠʯʥʦʛʦ ʥʝʨʚʽʚ ʚʠʢʣʠʢʘʣʠ ʰʣʷʭʦʤ 

ʧʝʨʝʞʠʤʫ ʟʘʜʥʽʭ ʢʽʥʮʽʚʦʢ ʥʘ ʨʽʚʥʽ ʚʝʨʭʥʴʦʾ ʪʨʝʪʠʥʠ ʩʪʝʛʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʨʦʚʦʩʧʠʥʥʦʛʦ ʟʘʪʠʩʢʫ ʚʧʨʦʜʦʚʞ 1 ï 4 ʛʦʜʠʥ, ʘ ʪʘʢʦʞ ʰʣʷʭʦʤ 

ʧʝʨʝʨʽʟʫʚʘʥʥʷ ʮʴʦʛʦ ʥʝʨʚʘ. ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʠ ʟʘʜʥʽ ʢʽʥʮʽʚʢʠ 

ʢʦʥʪʨʘʣʘʪʝʨʘʣʴʥʦʾ ʩʪʦʨʦʥʠ.  

ʇʨʠ ʧʝʨʝʪʠʩʢʘʥʥʽ ʥʝʨʚʦʚʦʛʦ ʚʦʣʦʢʥʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʨʦʟʰʠʨʝʥʥʷ ʢʘʧʽʣʷʨʽʚ, ʧʦʩʪʢʘʧʽʣʷʨʦʚ, ʚʝʥʫʣ ʽ ʚʝʥ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʰʠʨʝʥʥʷ 

ʩʫʜʠʥ ʤʽʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʡ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʩʫʜʠʥʥʦʾ 

ʩʪʽʥʢʠ ʚ ʤʽʩʮʽ ʪʨʘʚʤʘʪʠʯʥʦʛʦ ʫʨʘʞʝʥʥʷ ʽ ʧʨʠʣʝʛʣʠʭ ʜʽʣʷʥʦʢ, ʘ ʚ ʩʪʘʥʽ 

ʛʦʩʪʨʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʠ ʧʝʨʝʨʽʟʮʽ ʮʠʭ ʥʝʨʚʽʚ ʷʢ ʨʝʟʫʣʴʪʘʪ ʛʦʩʪʨʦʛʦ ʡ 

ʨʽʟʢʦ ʧʨʦʛʨʝʩʦʚʘʥʦʛʦ ʧʦʨʫʰʝʥʥʷ ʪʨʦʬʽʢʠ, ʛʝʤʦʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ ʽ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʧʦʩʠʣʝʥʥʷ ʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʨʽʚʥʽ ʥʝʨʚʦʚʦʛʦ 

ʩʪʦʚʙʫʨʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʪʝʛʥʦʚʠʡ ʥʝʨʚ, ʩʽʜʥʠʯʥʠʡ ʥʝʨʚ, ʱʫʨ. 

 

ʂʦʰʘʨʥʳʡ ɺ. ɺ., ɸʙʜʫʣ-ʆʛʣʳ ʃ. ɺ., ɼʝʤʴʷʥʝʥʢʦ ʀ. ɸ.,  

ʎʘʨʸʚ ɸ. ɸ. ʀʟʤʝʥʝʥʠʷ ʚ ʢʦʥʝʯʥʦʩʪʷʭ ʢʨʳʩ ʠ ʩʦʩʫʜʘʭ 

ʛʝʤʦʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʩʧʠʥʥʦʤʦʟʛʦʚʳʭ 

ʥʝʨʚʦʚ 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʫʩʪʘʥʦʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʡ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʢʦʥʝʯʥʦʩʪʷʭ ʢʨʳʩ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʙʝʜʨʝʥʥʦʛʦ ʠ 

ʩʝʜʘʣʠʱʥʦʛʦ ʥʝʨʚʦʚ.  
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ʇʦʚʨʝʞʜʝʥʠʝ ʙʝʜʨʝʥʥʦʛʦ ʠ ʩʝʜʘʣʠʱʥʦʛʦ ʥʝʨʚʦʚ ʚʳʟʳʚʘʣʠ ʧʫʪʝʤ 

ʧʝʨʝʞʘʪʠʷ ʟʘʜʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʥʘ ʫʨʦʚʥʝ ʚʝʨʭʥʝʡ ʪʨʝʪʠ ʙʝʜʨʘ ʩ 

ʧʦʤʦʱʴʶ ʢʨʦʚʦʦʩʪʘʥʘʚʣʠʚʘʶʱʝʛʦ ʟʘʞʠʤʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ  

1 ï 4 ʯʘʩʦʚ, ʘ ʪʘʢʞʝ ʧʫʪʝʤ ʧʝʨʝʨʝʟʢʠ ʵʪʦʛʦ ʥʝʨʚʘ. ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʠ 

ʟʘʜʥʠʝ ʢʦʥʝʯʥʦʩʪʠ ʢʦʥʪʨʘʣʘʪʝʨʘʣʴʥʦʡ ʩʪʦʨʦʥʳ.  

ʇʨʠ ʧʝʨʝʞʘʪʠʠ ʥʝʨʚʥʦʛʦ ʚʦʣʦʢʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ 

ʢʘʧʠʣʣʷʨʦʚ, ʧʦʩʪʢʘʧʠʣʣʷʨʦʚ, ʚʝʥʫʣ ʠ ʚʝʥ ʟʘ ʩʯʝʪ ʨʘʩʰʠʨʝʥʠʷ ʩʦʩʫʜʦʚ 

ʤʠʢʨʦʮʠʨʢʫʣʷʪʦʨʥʦʛʦ ʨʫʩʣʘ ʠ ʧʦʚʳʰʝʥʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʩʦʩʫʜʠʩʪʦʡ 

ʩʪʝʥʢʠ ʚ ʦʙʣʘʩʪʠ ʪʨʘʚʤʘʪʠʯʝʩʢʦʛʦ ʧʦʨʘʞʝʥʠʷ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʫʯʘʩʪʢʦʚ, ʘ 

ʚ ʩʦʩʪʦʷʥʠʠ ʦʩʪʨʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠ ʧʝʨʝʨʝʟʢʝ ʜʘʥʥʳʭ ʥʝʨʚʦʚ ʢʘʢ 

ʨʝʟʫʣʴʪʘʪ ʦʩʪʨʦʛʦ ʠ ʨʝʟʢʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ ʥʘʨʫʰʝʥʠʷ ʪʨʦʬʠʢʠ, 

ʛʝʤʦʤʠʢʨʦʮʠʨʢʫʣʷʮʠʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʩʫʛʫʙʣʝʥʠʝ ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʥʘ ʫʨʦʚʥʝ ʥʝʨʚʥʦʛʦ ʩʪʚʦʣʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʜʨʝʥʥʳʡ ʥʝʨʚ, ʩʝʜʘʣʠʱʥʳʡ ʥʝʨʚ, ʢʨʳʩʘ.  

 

Kosharny V. V., Abdul-Ogli L. V., Demyanenko I. A.,  

Tsarev A. A. Changes in Member Muscle and Microvascular Vessels of 

Rats With Spinal Nerves Damage 

Work is devoted to the problem of the developmental features. The 

aim of this study was to determine the changes occurring in the limbs of rats 

with damage to the femoral and sciatic nerves. Damage of femoral and sciatic 

nerves caused by cross clamping of back extremities at level of the top third of 

hip by means of a haemostatic clamp throughout 1 ï 4 hours, and also by a 

section of this nerve. As the control back extremities contrlateralis the parties 

served.  

After transactions of the sciatic nerve changes in the limbs are a 

number of successive stages. We investigated the early changes in these 

conditions. Distribution of main changes in a muscular fibre and in the vessels 

of microvasculature take place more intensively and progressively at a cut 

femoral and sciatic nerves in a sharp experiment, than at its crossclamping: 

there is expansion of capillaries at the crossclamping of nervous fibre, post-

capillary venules and venules of microvasculation and increasing of 

permeability of vascular wall in area of traumatic defeat and adherent areas, 

that can be examined as a scray nocifensor of vessels of microvasculation, and 

in a state of sharp experiment at the cut of these nerves as a result of sharp and 

sharply making progress violation of trophies, microcirculation and as a result 

aggravating of degenerative processes of nervous barrel.  

At first hour after a denervation there is weakening of skeletal 

musculature, due to what diameter is increased. Thus due to stasis of blood 

vessels their permeability increases, and also increases the number of 

interstitial fluid. To the fourth hour of experiment the volume of interstitial 

fluid is increased, beginning to move apart muscle fibres, squeezing them, that 

results in diminishing of their diameter. As a result of the expansion of blood 
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vessels and increasing of their permeability cause-and-effect increases the 

probability to hemorrhage. 

Key words: femoral nerve, sciatic nerve, rat. 
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ɺ. ɺ. ʂʦʰʘʨʥʳʡ, ʃ. ɺ. ɸʙʜʫʣ-ʆʛʣʳ, ʀ. ɸ. ɼʝʤʴʷʥʝʥʢʦ 

 

ʊʈɸʅʉʌʆʈʄʀʈʆɺɸʅʀɽ ʀ ʂʆʄɹʀʅɸʎʀʗ ʄɽʊʆɼʆɺ 

ʆɹʈɸɿʆɺɸʅʀʗ, ʇʈʀɺʆɼʗʑʀʍ ʂ ʇʆɺʓʐɽʅʀʖ 

ʄʆʊʀɺɸʎʀʆʅʅʓʍ ɸʉʇɽʂʊʆɺ ʅɸ ʄʆʈʌʆʃʆɻʀʏɽʉʂʀʍ 

ʂɸʌɽɼʈɸʍ ɺ ʄɽɼʀʎʀʅʉʂʀʍ ɺʋɿɸʍ 

 

ɹʦʣʴʰʠʥʩʪʚʦ ʵʢʩʧʝʨʪʦʚ ʩʯʠʪʘʶʪ, ʯʪʦ ɹʦʣʦʥʩʢʠʝ ʨʝʬʦʨʤʳ 

ʧʝʨʝʭʦʜʘ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʦʙʫʯʝʥʠʶ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʝʪʝʥʮʠʡ 

ʜʦʣʞʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʫʪʝʤ ʧʨʝʦʜʦʣʝʥʠʷ ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʦʡ ʪʦʣʴʢʦ 

ʥʘ ʧʦʣʫʯʝʥʠʠ ʟʥʘʥʠʡ [1; 2]. ʉʧʝʮʠʘʣʠʩʪʳ ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʦʙʷʟʘʪʝʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʜʦʣʞʥʘ 

ʙʳʪʴ ʘʜʝʢʚʘʪʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʩ ʵʣʝʤʝʥʪʘʤʠ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʢʦʤʙʠʥʘʮʠʠ ʤʝʪʦʜʦʚ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʠʚʦʜʷʱʠʭ ʢ 

ʧʦʚʳʰʝʥʠʶ ʤʦʪʠʚʘʮʠʠ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʢʘʬʝʜʨʘʭ ʚ ʤʝʜʠʮʠʥʩʢʠʭ 

ʚʫʟʘʭ. 

ɼʣʷ ʚʥʝʜʨʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʚ 

ʘʢʘʜʝʤʠʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʦʙʫʯʘʶʱʠʝ ʢʣʠʥʠʯʝʩʢʠʝ ʪʝʩʪʳ, ʘ ʥʘ ʢʘʬʝʜʨʝ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʭʠʨʫʨʛʠʠ ï ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ 

ʢʘʨʪʳ. ʆʜʥʘʢʦ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʘʪʴ ʟʘʜʘʥʠʷ ï 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʩʨʝʜʩʪʚʘ ʠʭ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʤʠ ʩʣʫʞʘʪ 

ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʝ ʦʩʥʦʚʳ ʜʝʡʩʪʚʠʷ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʪʠʯʝʩʢʠʝ 

ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ, ʦʙʫʯʘʶʱʠʝ ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ, 

ʤʫʣʷʞʠ ʜʣʷ ʠʥʲʝʢʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʚʚʝʜʝʥʠʷ ʠʥʬʫʟʠʦʥʥʦʡ ʪʝʨʘʧʠʠ, 

ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʤʦʜʝʣʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʩʪʘʚʣʝʥʥʳʤ ʮʝʣʷʤ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʩʫʱʝʩʪʚʫʶʪ ʩʧʝʮʠʘʣʴʥʦ ʩʦʟʜʘʥʥʳʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ (ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ ʧʦ ʢʨʝʜʠʪʥʦ-ʤʦʜʫʣʴʥʦʡ 

ʩʠʩʪʝʤʝ, ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ɹʦʣʦʥʩʢʦʛʦ ʧʨʦʮʝʩʩʘ), ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʚʥʝʘʫʜʠʪʦʨʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʘ ʢ ʢʘʞʜʦʤʫ 

ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʟʘʥʷʪʠʶ ʠ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʟʘʥʷʪʠʷʤ.  
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ʆʧʪʠʤʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʧʦʣʫʯʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʧʦ 

ʥʦʨʤʘʣʴʥʦʡ ʘʥʘʪʦʤʠʠ ʯʝʣʦʚʝʢʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʫʩʚʦʝʥʠʝ ʤʘʪʝʨʠʘʣʘ, 

ʩʣʫʞʠʪ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʘʥʷʪʠʝ, ʧʦʩʪʨʦʝʥʥʦʝ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʨʘʙʦʪʘ 

ʩʪʫʜʝʥʪʦʚ ʩ ʧʨʝʧʘʨʘʪʘʤʠ ʠ ʪʨʫʧʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʩ ʫʯʸʪʦʤ ʠʥʩʪʨʫʢʪʘʞʘ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʧʦ ʪʝʤʝ ʪʝʢʫʱʝʛʦ ʟʘʥʷʪʠʷ, ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ 

ʨʘʟʨʘʙʦʪʢʘʤ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥʘʭ. ʅʘ ʢʘʬʝʜʨʝ ʦʧʝʨʘʪʠʚʥʦʡ 

ʭʠʨʫʨʛʠʠ: ʦʙʫʯʝʥʠʝ ʨʘʙʦʪʝ ʩ ʰʦʚʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʘ ʪʘʢʞʝ 

ʠʥʲʝʢʮʠʦʥʥʳʤ ʤʝʪʦʜʘʤ, ʦʙʦʩʥʦʚʘʥʠʝ ʜʦʩʪʫʧʦʚ ʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʘʥʘʪʦʤʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʧʨʠ ʨʘʩʧʠʣʘʭ ʪʝʣʘ ʧʦ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʤ ʣʠʥʠʷʤ, ʤʝʪʦʜʘʤ ʠ ʢʣʠʥʠʯʝʩʢʠʤ ʦʙʦʩʥʦʚʘʥʠʷʤ 

ʦʧʪʠʤʘʣʴʥʳʭ ʜʦʩʪʫʧʦʚ ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ. ɺʥʝʘʫʜʠʪʦʨʥʘʷ 

ʨʘʙʦʪʘ ʩʪʫʜʝʥʪʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʦʡ ʥʘ 

ʟʘʥʷʪʠʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠ ʚʨʝʤʝʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʢʦʪʦʨʳʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʘʟʨʘʙʦʪʢʘʤ ʥʘ ʢʘʬʝʜʨʘʭ ʠ ʫʪʚʝʨʞʜʝʥʳ 

ʮʝʥʪʨʘʣʴʥʦʡ ʢʦʤʠʩʩʠʝʡ ɼʄɸ. 

ʇʦ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʢʣʠʥʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ 

ʫʚʝʣʠʯʝʥʠʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʜʦʣʠ ʚʥʝʘʫʜʠʪʦʨʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʥʦʟʦʣʦʛʠʯʝʩʢʠʭ ʝʜʠʥʠʮ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʧʦʩʢʦʣʴʢʫ ʧʨʠʚʦʜʠʪ ʪʦʣʴʢʦ ʢ ʠʭ ʪʝʦʨʝʪʠʯʝʩʢʦʤʫ 

ʦʩʚʦʝʥʠʶ. ɺʳʜʝʣʝʥʠʝ çʦʩʥʦʚʥʳʭè ʠ çʥʝʦʩʥʦʚʥʳʭè ʥʦʟʦʣʦʛʠʡ ʠ 

ʟʘʙʦʣʝʚʘʥʠʡ ʪʘʢʞʝ ʥʝʚʝʨʥʦ, ʪʘʢ ʢʘʢ ʚʩʝ ʨʘʟʜʝʣʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʷʚʣʷʶʪʩʷ ʟʥʘʯʠʤʳʤʠ ʠ ʜʦʣʞʥʳ ʚʭʦʜʠʪʴ ʚ ʫʤʝʥʠʝ ʜʠʘʛʥʦʩʪʠʢʠ 

ʠ ʣʝʯʝʥʠʷ ʩʪʫʜʝʥʪʦʚ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷ [3]. ʊʘʢ, ʧʨʦʚʦʜʷ 

ʧʘʨʘʣʣʝʣʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʚʳʜʝʣʷʪʴ 

çʛʣʘʚʥʳʝè ʠ çʚʪʦʨʦʩʪʝʧʝʥʥʳʝè ʪʝʤʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʘʥʷʪʠʷ ʥʝʚʝʨʥʦ 

ʚʩʣʝʜʩʪʚʠʝ ʦʪʩʫʪʩʪʚʠʷ çʚʪʦʨʦʩʪʝʧʝʥʥʳʭè ʩʠʤʧʪʦʤʦʚ ʚ ʢʣʠʥʠʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʝ ʚ ʧʣʘʥʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. ʇʦʵʪʦʤʫ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʫʯʝʙʥʳʝ ʜʠʩʮʠʧʣʠʥʳ ʜʦʣʞʥʳ 

ʠʟʫʯʘʪʴʩʷ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʤ ʟʘʥʷʪʠʠ ʩ ʵʣʝʤʝʥʪʘʤʠ ʢʣʠʥʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʚ ʙʫʜʫʱʝʤ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʣʠʥʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʫ 

ʩʧʝʮʠʘʣʠʩʪʘ, ʘ ʚʥʝʘʫʜʠʪʦʨʥʘʷ ʨʘʙʦʪʘ ʜʦʣʞʥʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

ʧʦʜʛʦʪʦʚʢʘ ʢ ʨʘʙʦʪʝ ʥʘ ʧʨʘʢʪʠʯʝʩʢʦʤ ʟʘʥʷʪʠʠ. ʆʨʛʘʥʠʟʦʚʘʥʥʦʝ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʦʙʫʯʝʥʠʝ ʦʙʝʩʧʝʯʠʪ ʫʩʚʦʝʥʠʝ ʩʪʫʜʝʥʪʦʤ ʢʘʞʜʦʡ ʜʠʩʮʠʧʣʠʥʳ ʠ 

ʝʛʦ ʧʦʜʛʦʪʦʚʢʫ ʢ ʙʫʜʫʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɹʦʣʦʥʩʢʠʡ ʧʨʦʮʝʩʩ ʪʨʝʙʫʝʪ ʦʪ ʩʪʫʜʝʥʪʘ ʩʘʤʦʜʠʩʮʠʧʣʠʥʳ, 

ʪʨʫʜʦʣʶʙʠʷ ʠ ʧʦʩʪʦʷʥʥʦʡ ʨʘʙʦʪʳ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʢ 

ʩʦʞʘʣʝʥʠʶ, ʦʪʚʦʜʠʪʩʷ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʜʠʩʮʠʧʣʠʥ. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʚʫʟʘʭ ʷʚʣʷʝʪʩʷ 

ʧʦʣʥʦʮʝʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʧʨʦʚʝʜʝʥʠʝ 

ʢʦʥʩʫʣʴʪʘʮʠʡ, ʢʘʢ ʚʦ ʚʨʝʤʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʘʢ ʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ [4]. ʅʝʦʙʭʦʜʠʤʦ ʜʦʩʪʘʪʦʯʥʦ ʚʨʝʤʝʥʠ ʫʜʝʣʷʪʴ ʠ 

ʦʙʲʷʩʥʝʥʠʶ ʤʘʪʝʨʠʘʣʘ, ʠ ʨʘʙʦʪʝ ʩ ʧʨʝʧʘʨʘʪʘʤʠ ʧʨʠ ʠʭ ʥʘʣʠʯʠʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ.  
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ʅʘ ʟʘʥʷʪʠʷʭ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʧʨʠ ʦʙʲʷʩʥʝʥʠʠ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʜʦʣʞʥʳ ʦʙʨʘʱʘʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʦʩʥʦʚʥʳʝ ʠ ʪʨʫʜʥʳʝ ʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʚʦʧʨʦʩʳ ʧʦ ʪʝʤʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʟʘʥʷʪʠʷ. ɼʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ 

ʠ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʧʨʦʚʦʜʠʪʩʷ ʪʝʩʪʦʚʳʡ ʢʦʥʪʨʦʣʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʣʠʥʠʯʝʩʢʠʭ ʪʝʩʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʧʦʣʘʛʘʶʪ ʨʘʟʚʠʪʠʝ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʤʳʰʣʝʥʠʷ. ʊʘʢ, ʩʣʝʜʫʝʪ ʥʝ ʪʦʣʴʢʦ ʧʨʦʚʦʜʠʪʴ ʪʝʩʪʦʚʳʡ ʢʦʥʪʨʦʣʴ, ʥʦ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʪʴ ʨʘʟʙʦʨʫ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʩ ʦʙʲʷʩʥʝʥʠʝʤ ʩʨʝʜʠ 

ʜʠʩʪʨʘʢʪʦʨʦʚ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʪʨʝʥʠʨʦʚʘʪʴ ʚʠʟʫʘʣʴʥʦ ʨʘʟʚʠʪʫʶ ʧʘʤʷʪʴ ʧʨʠ ʟʘʫʯʠʚʘʥʠʠ ʪʝʩʪʦʚʦʛʦ 

ʟʘʜʘʥʠʷ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʝʛʦ. ʊʘʢ, ʩʪʫʜʝʥʪ ʜʦʣʞʝʥ ʧʨʠ ʧʨʦʯʪʝʥʠʠ 

ʫʩʣʦʚʠʷ ʪʝʩʪʦʚʦʛʦ ʟʘʜʘʥʠʷ, ʥʝ ʚʠʜʷ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ, ʩʫʤʝʪʴ ʦʪʚʝʪʠʪʴ 

ʥʘ ʥʝʛʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʧʨʦʚʝʨʷʷ ʩʘʤʦʛʦ ʩʝʙʷ.  

ʊʝʩʪʦʚʳʡ ʢʦʥʪʨʦʣʴ ʥʘ ʢʘʬʝʜʨʘʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ 

(ʘʥʘʪʦʤʠʠ, ʦʧʝʨʘʪʠʚʥʦʡ ʭʠʨʫʨʛʠʠ ʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ) ʜʦʣʞʝʥ 

ʙʳʪʴ ʦʙʷʟʘʪʝʣʴʥʳʤ, ʥʦ ʥʝ ʷʚʣʷʪʴʩʷ ʦʩʥʦʚʥʳʤ, ʫʯʠʪʳʚʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ 

ʜʘʥʥʳʭ ʜʠʩʮʠʧʣʠʥ ʢ ʧʨʘʢʪʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʝ. ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ 

ʥʘʣʠʯʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʢʣʘʩʩʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʢʦʥʪʨʦʣʴ. 

ʃʝʢʮʠʦʥʥʳʡ ʢʫʨʩ ʥʘ ʢʘʬʝʜʨʝ ʘʥʘʪʦʤʠʠ ʯʝʣʦʚʝʢʘ ʚ 

ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʘʢʮʝʥʪʠʨʫʝʪ 

ʚʥʠʤʘʥʠʝ ʩʪʫʜʝʥʪʦʚ ʥʘ ʦʨʛʘʥʦʛʝʥʝʟʝ ʠ ʩʠʩʪʝʤʦʛʝʥʝʟʝ ʚ ʧʨʝʥʘʪʘʣʴʥʦʤ 

ʧʝʨʠʦʜʝ ʦʥʪʦʛʝʥʝʟʘ, ʘ ʪʘʢʞʝ ʩʚʷʟʠ ʬʠʣʦʛʝʥʝʟʘ ʠ ʦʥʪʦʛʝʥʝʟʘ.  

ʅʘ ʢʘʬʝʜʨʝ ʫʨʦʣʦʛʠʠ, ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʘʥʘʪʦʤʠʠ ʠ ʦʧʝʨʘʪʠʚʥʦʡ 

ʭʠʨʫʨʛʠʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʫʶʪ ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʣʝʢʮʠʠ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʠʟʫʯʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ, ʣʦʢʘʣʴʥʳʝ ʜʦʩʪʫʧʳ ʜʣʷ ʦʧʝʨʘʪʠʚʥʳʭ 

ʚʤʝʰʘʪʝʣʴʩʪʚ, ʯʪʦ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ, ʩ 

ʫʩʣʦʚʠʝʤ ʥʘʣʠʯʠʷ ʤʘʪʝʨʠʘʣʴʥʦʡ ʙʘʟʳ, ʦʩʥʘʱʝʥʠʷ ʠ ʘʣʴʪʨʫʠʩʪʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʘ ʪʘʢʞʝ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʭ ʠ ʪʝʤʘʪʠʯʝʩʢʠʭ 

ʟʘʥʷʪʠʷʭ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʫ ʩʪʫʜʝʥʪʦʚ ʚʪʦʨʳʭ ʢʫʨʩʦʚ 

ʢʣʠʥʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʦʩʚʦʝʥʠʷ ʭʦʜʘ 

ʦʧʝʨʘʪʠʚʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ, ʪʝʤ ʙʦʣʝʝ ʫʨʛʝʥʪʥʳʭ, ʩʫʱʝʩʪʚʫʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʦʧʝʨʘʮʠʠ ʚ 3D ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ï ʙʦʣʝʝ 

ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʠ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ.  

ɹʦʣʦʥʩʢʠʡ ʧʨʦʮʝʩʩ ʙʳʣ ʚʚʝʜʝʥ ʚ ʋʢʨʘʠʥʝ ʜʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥʘʭ ʚ 

ʤʝʜʠʮʠʥʩʢʠʭ ʚʫʟʘʭ. ʅʦ ʥʝ ʩʣʝʜʫʝʪ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ 

ʧʦʜʭʦʜ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʚ ʤʝʜʠʮʠʥʩʢʠʭ 

ʚʫʟʘʭ ʋʢʨʘʠʥʳ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ ʢʦʥʪʨʦʣʝ ʟʥʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ 

ʩʪʫʜʝʥʪʘʤʠ ʠʟ ʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ ʠ ʧʫʪʝʤ 

ʩʘʤʦʧʦʜʛʦʪʦʚʢʠ, ʥʦ ʠ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤ ʦʙʲʷʩʥʝʥʠʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ 

ʠʟʣʦʞʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʷʭ. ʕʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠ 

ʢʦʥʩʫʣʴʪʘʪʠʚʥʫʶ ʨʘʙʦʪʫ ʚʦ ʚʨʝʤʷ ʩʘʤʦʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʩʦʛʣʘʩʥʦ 

ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʘʟʨʘʙʦʪʢʘʤ ʢʘʬʝʜʨ, ʦʩʦʙʝʥʥʦ ʥʘ ʥʘʯʘʣʴʥʳʭ ʢʫʨʩʘʭ, ʢʘʢ 

ʟʘʣʦʛ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʩʪʘ ʰʠʨʦʢʦʛʦ ʧʨʦʬʠʣʷ. ʇʨʝʧʦʜʘʚʘʪʝʣʠ 
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ʢʘʬʝʜʨ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʜʠʩʮʠʧʣʠʥ ʜʦʣʞʥʳ ʨʘʙʦʪʘʪʴ ʥʘʜ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʬʦʨʤ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʷʤ ʧʝʜʘʛʦʛʠʢʠ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ, ʥʘʜ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʦʜʭʦʜʦʤ ʢ 

ʫʩʚʦʝʥʠʶ ʤʘʪʝʨʠʘʣʘ, ʫʯʠʪʳʚʘʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʪʠʧ ʩʪʫʜʝʥʪʘ ʠ ʝʛʦ 

ʩʧʦʩʦʙʥʦʩʪʠ.  

ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʤʝʜʠʮʠʥʩʢʦʛʦ ʚʫʟʘ 

ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʦʙʨʘʟʦʚʘʥʥʳʤ, ʜʠʩʮʠʧʣʠʥʠʨʦʚʘʥʥʳʤ, 

ʦʪʚʝʪʩʪʚʝʥʥʳʤ, ʥʦ ʠ ʦʙʣʘʜʘʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʯʝʣʦʚʝʯʝʩʢʠʤʠ 

ʢʘʯʝʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʣʶʙʦʚʴ ʢ ʩʚʦʝʤʫ ʜʝʣʫ ʠ ʧʦʥʠʤʘʥʠʝ 

ʩʚʦʝʛʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʷ, ʫʯʠʪʳʚʘʷ ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ 

ʤʝʜʠʮʠʥʩʢʦʤ ʚʫʟʝ. ʅʫʞʥʦ ʙʳʪʴ ʪʨʝʙʦʚʘʪʝʣʴʥʳʤ ʧʨʝʞʜʝ ʚʩʝʛʦ ʢ ʩʘʤʦʤʫ 

ʩʝʙʝ. ʇʦʩʢʦʣʴʢʫ ʚʨʘʯʝʙʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʝʢʫʶ 

çʦʜʝʨʞʠʤʦʩʪʴè ʚ ʩʚʦʝʤ ʜʝʣʝ ʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ, ʭʦʪʝʣʦʩʴ ʙʳ 

ʚʳʨʘʟʠʪʴ ʫʚʝʨʝʥʥʦʩʪʴ, ʯʪʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʘʥʘʪʦʤʠʠ, ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ 

ʘʥʘʪʦʤʠʠ ʠ ʦʧʝʨʘʪʠʚʥʦʡ ʭʠʨʫʨʛʠʠ, ʢʘʢ ʠ ʚʩʝʡ ʤʝʜʠʮʠʥʳ ʚ ʮʝʣʦʤ, 

ʙʫʜʫʱʠʝ ʚʨʘʯʠ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʨʦʷʚʷʪ ʵʪʠ ʢʘʯʝʩʪʚʘ.  
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ʂʦʰʘʨʥʠʡ ɺ. ɺ., ɸʙʜʫʣ-ʆʛʣʠ ʃ. ɺ., ɼʝʤô̫ ʥʝʥʢʦ ɯ. ɸ. 

ʊʨʘʥʩʬʦʨʤʫʚʘʥʥʷ ʡ ʢʦʤʙʽʥʘʮʽʷ ʤʝʪʦʜʽʚ ʦʩʚʽʪʠ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽʡʥʠʭ ʘʩʧʝʢʪʽʚ ʥʘ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʢʘʬʝʜʨʘʭ ʫ 

ʤʝʜʠʯʥʠʭ ɺʅɿ 

ʄʝʪʦʶ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʤʽʥ, ʷʢʽ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʩʠʩʪʝʤʽ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʚʠʱʦʤʫ 

ʤʝʜʠʯʥʦʤʫ ʫʯʙʦʚʦʤʫ ʟʘʢʣʘʜʽ. ʅʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʧʦʙʫʜʦʚʘʥʦ ʥʘ 

ʧʨʠʥʮʠʧʘʭ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʬʝʩʽʡʥʦʛʦ ʧʽʜʭʦʜʫ ʟ ʦʨʽʻʥʪʘʮʽʻʶ ʥʘʚʯʘʥʥʷ ʥʘ 

ʢʽʥʮʝʚʫ ʤʝʪʫ ï ʧʨʘʢʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʣʽʢʘʨʷ-ʬʘʭʽʚʮʷ. ɹʽʣʴʰʽʩʪʴ ʝʢʩʧʝʨʪʽʚ 

ʚʚʘʞʘʶʪʴ, ʱʦ ʙʦʣʦʥʩʴʢʽ ʨʝʬʦʨʤʠ ʧʝʨʝʭʦʜʫ ʜʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʥʘ 

ʦʩʥʦʚʽ ʢʦʤʧʝʪʝʥʮʽʾ ʧʦʚʠʥʥʽ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʰʣʷʭʦʤ ʧʦʜʦʣʘʥʥʷ ʩʠʩʪʝʤʠ, 
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ʟʘʩʥʦʚʘʥʦʾ ʪʽʣʴʢʠ ʥʘ ʦʪʨʠʤʘʥʥʽ ʟʥʘʥʴ. ʌʘʭʽʚʮʽ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ 

ʤʝʜʠʯʥʦʾ ʘʢʘʜʝʤʽʾ ʚʚʘʞʘʶʪʴ, ʱʦ ʦʙʦʚô̫ ʟʢʦʚʠʤ ʩʢʣʘʜʥʠʢʦʤ ʤʘʻ ʙʫʪʠ 

ʘʜʝʢʚʘʪʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʟ ʝʣʝʤʝʥʪʘʤʠ 

ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ ʽ ʢʦʤʙʽʥʘʮʽʾ ʤʝʪʦʜʽʚ ʦʩʚʽʪʠ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽʡʥʠʭ ʘʩʧʝʢʪʽʚ ʥʘ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʢʘʬʝʜʨʘʭ ʫ 

ʤʝʜʠʯʥʠʭ ɺʅɿ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʣʽʢʘʨ-ʬʘʭʽʚʝʮʴ, ʧʨʦʬʝʩʽʡʥʠʡ ʧʽʜʭʽʜ. 

 

ʂʦʰʘʨʥʳʡ ɺ. ɺ., ɸʙʜʫʣ-ʆʛʣʳ ʃ. ɺ., ɼʝʤʴʷʥʝʥʢʦ ʀ. ɸ. 

ʊʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʢʦʤʙʠʥʘʮʠʷ ʤʝʪʦʜʦʚ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʧʨʠʚʦʜʷʱʠʭ ʢ ʧʦʚʳʰʝʥʠʶ ʤʦʪʠʚʘʮʠʦʥʥʳʭ ʘʩʧʝʢʪʦʚ ʥʘ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʢʘʬʝʜʨʘʭ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʚʫʟʘʭ 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʫʩʪʘʥʦʚʣʝʥʠʝ ʠʟʤʝʥʝʥʠʡ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʩʠʩʪʝʤʝ ʦʨʛʘʥʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʚʳʩʰʝʤ 

ʤʝʜʠʮʠʥʩʢʦʤ ʫʯʝʙʥʦʤ ʟʘʚʝʜʝʥʠʠ. ʋʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʧʦʩʪʨʦʝʥ ʥʘ 

ʧʨʠʥʮʠʧʘʭ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʩ ʦʨʠʝʥʪʘʮʠʝʡ 

ʦʙʫʯʝʥʠʷ ʥʘ ʢʦʥʝʯʥʫʶ ʮʝʣʴ ï ʧʨʘʢʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʨʘʯʘ-

ʩʧʝʮʠʘʣʠʩʪʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʵʢʩʧʝʨʪʦʚ ʩʯʠʪʘʶʪ, ʯʪʦ ʙʦʣʦʥʩʢʠʝ ʨʝʬʦʨʤʳ 

ʧʝʨʝʭʦʜʘ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʦʙʫʯʝʥʠʶ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʝʪʝʥʮʠʡ 

ʜʦʣʞʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʫʪʝʤ ʧʨʝʦʜʦʣʝʥʠʷ ʩʠʩʪʝʤʳ, ʦʩʥʦʚʘʥʥʦʡ ʪʦʣʴʢʦ 

ʥʘ ʧʦʣʫʯʝʥʠʠ ʟʥʘʥʠʡ. ʉʧʝʮʠʘʣʠʩʪʳ ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʦʡ ʤʝʜʠʮʠʥʩʢʦʡ 

ʘʢʘʜʝʤʠʠ ʩʯʠʪʘʶʪ, ʯʪʦ ʦʙʷʟʘʪʝʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʜʦʣʞʥʘ ʙʳʪʴ 

ʘʜʝʢʚʘʪʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʩ ʵʣʝʤʝʥʪʘʤʠ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʢʦʤʙʠʥʘʮʠʠ ʤʝʪʦʜʦʚ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʠʚʦʜʷʱʠʭ ʢ 

ʧʦʚʳʰʝʥʠʶ ʤʦʪʠʚʘʮʠʦʥʥʳʭ ʘʩʧʝʢʪʦʚ ʥʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʢʘʬʝʜʨʘʭ ʚ  

ʤʝʜʠʮʠʥʩʢʠʭ ʚʫʟʘʭ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʨʘʯ-ʩʧʝʮʠʘʣʠʩʪ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʧʦʜʭʦʜ. 

 

Kosharny V. V., Abdul -Ogli L . V., Demyanenko I. A. 

Transforming and Techniques Combination of Education That Increase 

the Motivational Aspects on Morphological Departments in Medical 

Schools 

The aim of this study was to determine the changes occurring in the 

medical school of the educational process. The educational process built on 

the principles of the implementation of professional approach and orientation 

training on the final goal ï the future practice of doctors. 

Most experts believe that the Bologna reforms transition to vocational 

training on the basis of competence must be overcome by the system based 

only on the acquisition of knowledge. Experts of Dnepropetrovsk Medical 

Academy believe that the mandatory component should be adequate 

organization of the educational process, with elements of transformation and 

combination of methods of education, leading to an increase in the 

motivational aspects of morphological departments in medical schools. Test 

control in the departments of morphological disciplines: anatomy, operative 
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surgery and topographic anatomy should be mandatory, but it is not the 

primary, given the identity of these disciplines to the practice of medicine. It 

should be remembered that the presence of computer classes simplifies 

control. The lecture course at the Department of Human Anatomy in 

Dnepropetrovsk Medical Academy primarily focuses students on 

organogenesis and systemogenesis in prenatal period and connection between 

phylogenesis and ontogenesis. At the Department of Urology, topographic 

anatomy and operative surgery mostly use multimedia lectures that allow more 

detailed study of the spatial interrelation of organs and systems, local access to 

surgical procedures that can be used in practical classes, with the condition of 

the presence of facilities, equipment and altruistic characteristics of the 

teacher, as well as at conferences and case studies. 

Key words: practice of doctors, professional approach. 
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ʌʀɿʀʏɽʉʂʆɽ ʈɸɿɺʀʊʀɽ ʀ ʉʆʉʊʆʗʅʀɽ ʆʉɸʅʂʀ  

ʋ ɼɽʊɽʁ ʇɽʈʀʆɼɸ ɺʊʆʈʆɻʆ ɼɽʊʉʊɺɸ 

 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʥʪʨʦʧʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʠ 

ʧʦʜʨʦʩʪʢʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʝʛʦ ʩʪʦʣʝʪʠʷ. ʆʪʤʝʯʘʶʪʩʷ 

ʤʝʞʛʨʫʧʧʦʚʳʝ ʠ ʚʥʫʪʨʠʛʨʫʧʧʦʚʳʝ ʨʘʟʣʠʯʠʷ ʧʨʦʮʝʩʩʦʚ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʜʝʪʝʡ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʛʠʦʥʘʣʴʥʳʤ, ʚʦʟʨʘʩʪʥʳʤ, ʧʦʣʦʚʳʤ ʬʘʢʪʦʨʘʤʠ [1]. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʠʤʝʝʪʩʷ ʨʷʜ ʥʝʛʘʪʠʚʥʳʭ ʪʝʥʜʝʥʮʠʡ ʚ ʩʦʩʪʦʷʥʠʠ 

ʟʜʦʨʦʚʴʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʜʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ ʋʢʨʘʠʥʳ. ʇʦ ʜʘʥʥʳʤ 

ʄʆɿ ʋʢʨʘʠʥʳ ʪʦʣʴʢʦ 30% ʰʢʦʣʴʥʠʢʦʚ ʩʧʦʩʦʙʥʳ ʚʳʧʦʣʥʠʪʴ 

ʥʦʨʤʘʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʫʨʦʢʘʭ ʬʠʟʠʯʝʩʢʦʛʦ ʚʦʩʧʠʪʘʥʠʷ ʙʝʟ ʨʠʩʢʘ 

ʜʣʷ ʟʜʦʨʦʚʴʷ, ʘ ʧʨʦʮʝʩʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʦʨʛʘʥʠʟʤʘ ʧʨʦʠʩʭʦʜʠʪ ʙʣʘʛʦʧʨʠʷʪʥʦ ʣʠʰʴ ʫ 18 ï 24% ʜʝʪʝʡ [2]. 

ɿʘʙʦʣʝʚʘʥʠʷ ʢʦʩʪʥʦ-ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ ʟʘʥʠʤʘʶʪ ʦʜʥʦ ʠʟ 

ʧʝʨʚʳʭ ʤʝʩʪ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ, ʧʨʠʯʝʤ ʠʭ ʢʦʣʠʯʝʩʪʚʦ 

ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʧʝʨʝʭʦʜʝ ʚ ʶʥʦʰʝʩʢʠʡ ʚʦʟʨʘʩʪ [2]. ɹʦʣʝʝ ʯʝʤ ʚ 

40% ʩʣʫʯʘʝʚ ʵʪʦ ʪʘʢʠʝ ʩʦʩʪʦʷʥʠʷ, ʢʘʢ ʢʠʬʦʟ, ʩʢʦʣʠʦʟ ʠ ʦʩʪʝʦʭʦʥʜʨʦʟ [3]. 

ʈʦʩʪ ʯʠʩʣʘ ʟʘʙʦʣʝʚʘʥʠʡ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʠʤʝʥʥʦ 
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ʥʘʨʫʰʝʥʠʡ ʦʩʘʥʢʠ ʠ ʜʝʬʦʨʤʘʮʠʡ ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ, ʦʪʤʝʯʘʶʪʩʷ 

ʨʷʜʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [4 ï 7]. 

ʂʦʤʧʣʝʢʩʥʦʩʪʴ ʧʦʜʭʦʜʘ ʢ ʠʟʫʯʝʥʠʶ ʯʝʣʦʚʝʢʘ ʷʚʣʷʝʪʩʷ 

ʪʨʝʙʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʩʪʠ ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʪʝʩʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ 

ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ [8]. ʉ ʵʪʠʭ ʧʦʟʠʮʠʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠʟʫʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ 

ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʠ ʧʦʜʨʦʩʪʢʦʚ. 

ʅʘʩʪʦʷʱʘʷ ʧʫʙʣʠʢʘʮʠʷ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʢʘʬʝʜʨʳ ʘʥʘʪʦʤʠʠ, ʬʠʟʠʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ ʠ 

ʞʠʚʦʪʥʳʭ ɻʋ çʃʫʛʘʥʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʊʘʨʘʩʘ 

ʐʝʚʯʝʥʢʦè çʄʝʭʘʥʠʟʤʳ ʘʜʘʧʪʘʮʠʠ ʢ ʬʘʢʪʦʨʘʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè 

(ʥʦʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 0198U002641). 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ 

ʧʝʨʠʦʜʘ ʚʪʦʨʦʛʦ ʜʝʪʩʪʚʘ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʛ. ʃʫʛʘʥʩʢʝ. ʂ ʯʠʩʣʫ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʦʪʥʦʩʠʪʩʷ ʚʦʧʨʦʩ ʵʧʦʭʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ, 

ʧʨʦʠʟʦʰʝʜʰʠʭ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʟʘ ʧʦʩʣʝʜʥʠʝ 

100 ʣʝʪ, ʚʦʧʨʦʩʳ ʤʝʞʛʨʫʧʧʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʘ ʠʤʝʥʥʦ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʫ ʜʝʪʝʡ ʩ ʥʦʨʤʘʣʴʥʦʡ ʦʩʘʥʢʦʡ ʠ ʜʝʪʝʡ ʩ 

ʥʘʨʫʰʝʥʠʷʤʠ ʦʩʘʥʢʠ ʠ ʜʝʬʦʨʤʘʮʠʝʡ ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʦʜʥʦʡ ʠʟ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʠʟʤʝʥʝʥʠʷ 

ʦʩʘʥʢʠ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʧʝʨʠʦʜʝ ʚʪʦʨʦʛʦ ʜʝʪʩʪʚʘ. 

ʆʩʥʦʚʥʦʡ ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʨʝʰʝʥʠʶ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 

ʚʦʧʨʦʩʦʚ ʧʨʝʜʧʦʣʘʛʘʣ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʙʳʣʦ 

ʧʨʦʚʝʜʝʥʦ ʫ ʰʢʦʣʴʥʠʢʦʚ ʛ. ʃʫʛʘʥʩʢʘ. ɹʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ 670 ʜʝʪʝʡ 

ʧʝʨʠʦʜʘ ʚʪʦʨʦʛʦ ʜʝʪʩʪʚʘ, ʩʨʝʜʠ ʥʠʭ 356 ʤʘʣʴʯʠʢʦʚ ʠ 314 ʜʝʚʦʯʝʢ. 

ɸʥʪʨʦʧʦʤʝʪʨʠʷ ʚʢʣʶʯʘʣʘ ʠʟʤʝʨʝʥʠʝ ʧʨʦʜʦʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʪʝʣʘ ʨʝʙʝʥʢʘ, 

ʦʢʨʫʞʥʦʩʪʠ ʛʦʣʦʚʳ, ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚʳʯʠʩʣʷʣʩʷ ʨʷʜ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ï ʠʥʜʝʢʩʳ ʇʝʡʟʘʨʘ (ʦʪʥʦʰʝʥʠʝ ʨʦʩʪʘ ʩʠʜʷ ʢ 

ʜʣʠʥʝ ʪʝʣʘ), ɹʨʫʛʰʘ (ʦʪʥʦʰʝʥʠʝ ʦʢʨʫʞʥʦʩʪʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʢ ʜʣʠʥʝ 

ʪʝʣʘ), ʘ ʪʘʢʞʝ ʦʪʥʦʰʝʥʠʷ ʜʣʠʥʳ ʢʦʥʝʯʥʦʩʪʝʡ ʢ ʜʣʠʥʝ ʪʝʣʘ. ɼʘʥʥʳʝ ʦ 

ʬʠʟʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʜʝʪʝʡ ʥʘʯʘʣʘ ʍʍI ʚʝʢʘ ʩʨʘʚʥʠʚʘʣʠʩʴ ʩ ʜʘʥʥʳʤʠ 

ʥʘʯʘʣʘ ʍʍ ʚʝʢʘ, ʧʦʣʫʯʝʥʥʳʤʠ ʠʟ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ [9]. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʠʟʤʝʨʝʥʠʝʤ ʪʦʪʘʣʴʥʳʭ ʠ ʧʘʨʮʠʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ 

ʪʝʣʘ ʨʝʙʝʥʢʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʘʥʢʠ, ʧʦʟʚʦʣʠʚʰʝʝ 

ʚʳʜʝʣʠʪʴ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʜʝʪʝʡ ʟʜʦʨʦʚʳʭ, ʘ ʪʘʢʞʝ ʠʤʝʚʰʠʭ ʥʘʨʫʰʝʥʠʷ 

ʦʩʘʥʢʠ (ʅʆ) ʠʣʠ ʜʝʬʦʨʤʘʮʠʶ ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ I ï III ʩʪʝʧʝʥʝʡ. 

ɼʘʚʥʦʩʪʴ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʦʩʘʥʢʠ ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʧʫʪʝʤ ʠʟʫʯʝʥʠʷ 

ʘʥʘʤʥʝʟʘ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ STATISTICA 6.0. ʀʩʧʦʣʴʟʦʚʘʥʳ 

ʤʝʪʦʜʳ ʦʧʠʩʘʪʝʣʴʥʦʡ ʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ.  
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ʇʨʠ ʨʘʙʦʪʝ ʩ ʜʝʪʴʤʠ ʩʦʙʣʶʜʘʣʠʩʴ ʧʨʠʥʮʠʧʳ ʙʠʦʵʪʠʢʠ, 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʝ ʂʦʥʚʝʥʮʠʝʡ ʉʦʚʝʪʘ ɽʚʨʦʧʳ ʧʦ ʧʨʘʚʘʤ ʯʝʣʦʚʝʢʘ ʠ 

ʙʠʦʤʝʜʠʮʠʥʝ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʚ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʘʥʪʨʦʧʦ- ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʪʝʡ ʧʝʨʠʦʜʘ ʚʪʦʨʦʛʦ 

ʜʝʪʩʪʚʘ ʥʘʯʘʣʘ ʍʍI ʚʝʢʘ ʠ ʜʝʪʝʡ ʥʘʯʘʣʘ ʍʍ ʚʝʢʘ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣ ʦʙ 

ʫʚʝʣʠʯʝʥʠʠ ʘʙʩʦʣʶʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʜʦʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʪʝʣʘ ʠ ʝʛʦ 

ʩʝʛʤʝʥʪʦʚ, ʤʘʩʩʳ ʪʝʣʘ, ʦʢʨʫʞʥʦʩʪʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ, ʨʘʟʤʝʨʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʛʦʣʦʚʳ. ʇʨʦʮʝʥʪʥʘʷ ʜʠʥʘʤʠʢʘ ʛʦʚʦʨʠʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʫʚʝʣʠʯʝʥʠʠ ʤʘʩʩʳ ʪʝʣʘ, ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʳ ʛʦʣʦʚʳ ʠ ʝʝ ʧʦʧʝʨʝʯʥʦʛʦ 

ʨʘʟʤʝʨʘ, ʜʣʠʥʳ ʩʝʛʤʝʥʪʦʚ ʩʚʦʙʦʜʥʳʭ ʢʦʥʝʯʥʦʩʪʝʡ. ʅʘ ʵʪʦʤ ʬʦʥʝ 

ʧʨʦʠʟʦʰʣʦ ʩʥʠʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʦʪʥʦʰʝʥʠʷ 

ʦʢʨʫʞʥʦʩʪʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʢ ʜʣʠʥʝ ʪʝʣʘ, ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʳ ʛʦʣʦʚʳ ʢ 

ʜʣʠʥʝ ʪʝʣʘ, ʨʦʩʪʘ ʩʠʜʷ ʢ ʜʣʠʥʝ ʪʝʣʘ). ʊʘʢʠʝ ʵʧʦʭʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʛʦʚʦʨʷʪ ʦ ʪʝʥʜʝʥʮʠʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʜʝʪʝʡ ʢ 

ʛʨʘʮʠʣʠʟʘʮʠʠ (ʫʤʝʥʴʰʝʥʠʶ ʤʘʩʩʠʚʥʦʩʪʠ ʪʝʣʦʩʣʦʞʝʥʠʷ). 

ɺ ʧʝʨʠʦʜʝ ʚʪʦʨʦʛʦ ʜʝʪʩʪʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ 

ʘʥʪʨʦʧʦ- ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ʠ ʜʝʪʝʡ ʩ ʅʆ 

ʠ ɼʇʉ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʪʦʣʴʢʦ ʚ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧʘʭ. ʊʘʢ, ʚ ʚʦʟʨʘʩʪʝ 8 ʣʝʪ 

ʫ ʤʘʣʴʯʠʢʦʚ ʨʘʟʣʠʯʠʷ ʥʝ ʷʚʣʷʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʧʦʯʪʠ ʧʦ 

ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʜʣʠʥʳ ʛʦʣʝʥʠ. ɺ 9 ʣʝʪ ʫ ʤʘʣʴʯʠʢʦʚ ʩ 

ʅʆ ʦʪʤʝʯʘʣʠʩʴ ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʩʦʪʳ ʛʦʣʦʚʳ ʠ 

ʦʪʥʦʰʝʥʠʷ ʚʳʩʦʪʳ ʛʦʣʦʚʳ ʢ ʜʣʠʥʝ ʪʝʣʘ. 9-ʣʝʪʥʠʝ ʤʘʣʴʯʠʢʠ ʩ ɼʇʉ ʠʤʝʣʠ 

ʙʦʣʴʰʠʝ, ʯʝʤ ʟʜʦʨʦʚʳʝ ʜʝʪʠ, ʦʢʨʫʞʥʦʩʪʴ ʛʦʣʦʚʳ, ʜʣʠʥʫ ʧʣʝʯʘ. ɺ 10 ʣʝʪ ʫ 

ʤʘʣʴʯʠʢʦʚ ʩ ʅʆ ʦʪʤʝʯʝʥʦ ʦʧʝʨʝʞʝʥʠʝ ʟʜʦʨʦʚʳʭ ʩʚʝʨʩʪʥʠʢʦʚ ʧʦ ʜʣʠʥʝ 

ʧʨʝʜʧʣʝʯʴʷ, ʩʚʦʙʦʜʥʦʡ ʥʠʞʥʝʡ ʢʦʥʝʯʥʦʩʪʠ, ʙʝʜʨʘ, ʦʪʥʦʰʝʥʠʶ ʜʣʠʥʳ 

ʥʠʞʥʝʡ ʢʦʥʝʯʥʦʩʪʠ ʢ ʜʣʠʥʝ ʪʝʣʘ. 10-ʣʝʪʥʠʝ ʤʘʣʴʯʠʢʠ ʩ ɼʇʉ ʦʪʣʠʯʘʣʠʩʴ 

ʦʪ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ʙʦʣʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʠʥʳ ʪʝʣʘ, 

ʧʨʦʜʦʣʴʥʦʛʦ ʜʠʘʤʝʪʨʘ ʛʦʣʦʚʳ, ʜʣʠʥʳ ʩʚʦʙʦʜʥʦʡ ʥʠʞʥʝʡ ʢʦʥʝʯʥʦʩʪʠ, 

ʧʨʝʜʧʣʝʯʴʷ, ʢʠʩʪʠ, ʩʚʦʙʦʜʥʦʡ ʥʠʞʥʝʡ ʢʦʥʝʯʥʦʩʪʠ. 11-ʣʝʪʥʠʭ ʤʘʣʴʯʠʢʦʚ 

ʩ ʅʆ ʦʪʣʠʯʘʣʠ ʦʪ ʟʜʦʨʦʚʳʭ ʩʚʝʨʩʪʥʠʢʦʚ ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʚʳʩʦʪʳ 

ʛʦʣʦʚʳ. ʄʘʣʴʯʠʢʠ 11 ʣʝʪ ʩ ɼʇʉ ʠʤʝʣʠ ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʧʦʧʝʨʝʯʥʦʛʦ 

ʜʠʘʤʝʪʨʘ ʛʦʣʦʚʳ. ʀʥʜʝʢʩ ʇʝʡʟʘʨʘ ʫ ʟʜʦʨʦʚʳʭ ʤʘʣʴʯʠʢʦʚ ʙʳʣ ʙʦʣʴʰʠʤ ʚ 

ʛʨʫʧʧʘʭ 9-ʣʝʪʥʠʭ ʜʝʪʝʡ ʩ ɼʇʉ, 10-ʣʝʪʥʠʭ ʜʝʪʝʡ ʩ ɼʇʉ ʠ ʅʆ, 11-ʣʝʪʥʠʭ 

ʜʝʪʝʡ ʩ ɼʇʉ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʨʘʟʣʠʯʠʡ ʚ ʘʥʪʨʦʧʦ- ʠ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ ʠ ʜʝʪʝʡ ʩ ʅʆ ʠ ɼʇʉ  

ʚ 8 ʠ 11 ʣʝʪ. ɺ 9 ï 10 ʣʝʪ, ʩ ʫʯʝʪʦʤ ʜʦʢʘʟʘʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ, 

ʜʝʪʠ ʩ ʅʆ ʠ ɼʇʉ ʠʤʝʶʪ ʙʦʣʴʰʫʶ ʜʣʠʥʫ ʪʝʣʘ, ʜʣʠʥʫ ʚʝʨʭʥʝʡ ʢʦʥʝʯʥʦʩʪʠ 

ʠ ʝʝ ʩʝʛʤʝʥʪʦʚ, ʜʣʠʥʫ ʥʠʞʥʝʡ ʢʦʥʝʯʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʤʝʥʴʰʠʡ ʠʥʜʝʢʩ 

ʇʝʡʟʘʨʘ, ʯʪʦ ʢʦʩʚʝʥʥʦ ʛʦʚʦʨʠʪ ʦʙ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʣʠʥʥʦʥʦʛʦʩʪʠ ʜʝʪʝʡ ʩ 

ʅʆ ʠ ɼʇʉ. 

ʋ 8-ʣʝʪʥʠʭ ʜʝʚʦʯʝʢ ʩ ʅʆ ʦʪʤʝʯʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʟʜʦʨʦʚʳʤʠ ʩʚʝʨʩʪʥʠʮʘʤʠ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʦʪʥʦʰʝʥʠʷ 
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ʜʣʠʥʳ ʚʝʨʭʥʝʡ ʢʦʥʝʯʥʦʩʪʠ ʢ ʜʣʠʥʝ ʪʝʣʘ, ʫ 9-ʣʝʪʥʠʭ ʜʝʚʦʯʝʢ ʩ ʅʆ ï ʧʦ 

ʚʝʣʠʯʠʥʝ ʠʥʜʝʢʩʘ Brugsch, ʫ 9-ʣʝʪʥʠʭ ʩ ɼʇʉ ï ʧʦ ʜʣʠʥʝ ʛʦʣʝʥʠ.  

10-ʣʝʪʥʠʝ ʜʝʚʦʯʢʠ ʩ ʅʆ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʟʜʦʨʦʚʳʤʠ ʜʝʪʴʤʠ ʠʤʝʣʠ 

ʙʦʣʴʰʠʝ ʜʣʠʥʫ ʩʚʦʙʦʜʥʦʡ ʚʝʨʭʥʝʡ ʢʦʥʝʯʥʦʩʪʠ, ʧʣʝʯʘ, ʢʠʩʪʠ, ʙʝʜʨʘ, ʘ 

ʪʘʢʞʝ ʤʝʥʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʦʪʥʦʰʝʥʠʷ ʚʳʩʦʪʳ ʛʦʣʦʚʳ ʢ ʜʣʠʥʝ ʪʝʣʘ.  

10-ʣʝʪʥʠʝ ʜʝʚʦʯʢʠ ʩ ɼʇʉ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʟʜʦʨʦʚʳʭ ʩʚʝʨʩʪʥʠʮ ʙʦʣʴʰʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʣʠʥʳ ʩʚʦʙʦʜʥʦʡ ʚʝʨʭʥʝʡ ʢʦʥʝʯʥʦʩʪʠ, ʧʣʝʯʘ, ʢʠʩʪʠ, 

ʛʦʣʝʥʠ. ɺ 8 ʠ 10 ʣʝʪ ʜʝʚʦʯʢʠ ʩ ɼʇʉ ʙʳʣʠ ʩʢʣʦʥʥʳ ʢ ʤʝʥʴʰʝʡ 

ʦʢʨʫʞʥʦʩʪʠ ʛʨʫʜʥʦʡ ʢʣʝʪʢʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʟʜʦʨʦʚʳʤʠ ʩʚʝʨʩʪʥʠʮʘʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʝʨʠʦʜʘ ʚʪʦʨʦʛʦ ʜʝʪʩʪʚʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʦʪʤʝʯʘʣʠʩʴ ʫ ʜʝʚʦʯʝʢ ʩ ʅʆ ʠ ɼʇʉ ʚ 10 ʣʝʪ, ʠ 

ʟʘʢʣʶʯʘʣʠʩʴ ʚ ʙʦʣʴʰʝʡ ʜʣʠʥʝ ʩʚʦʙʦʜʥʦʡ ʚʝʨʭʥʝʡ ʢʦʥʝʯʥʦʩʪʠ ʠ ʝʝ 

ʩʝʛʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʚ ʙʦʣʴʰʝʡ ʜʣʠʥʝ ʩʝʛʤʝʥʪʦʚ ʥʠʞʥʝʡ ʢʦʥʝʯʥʦʩʪʠ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʝʨʠʦʜʘ ʚʪʦʨʦʛʦ ʜʝʪʩʪʚʘ ʦʪʤʝʯʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʜʝʪʝʡ ʩ ʥʦʨʤʘʣʴʥʦʡ ʦʩʘʥʢʦʡ, ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʜʝʪʝʡ ʩ ʅʆ ʠ 

ɼʇʉ, ʧʨʠʯʝʤ ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʯʠʩʣʘ ʜʝʪʝʡ ʩ ɼʇʉ II ʠ III ʩʪʝʧʝʥʠ. ʆʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʝʡ ʩ ʅʆ ʠ ɼʇʉ ʚ ʚʦʟʨʘʩʪʝ ʚʪʦʨʦʛʦ ʜʝʪʩʪʚʘ ʜʦʩʪʠʛʘʣʦ 

69,7%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʝʪʠ ʧʝʨʠʦʜʘ ʚʪʦʨʦʛʦ ʜʝʪʩʪʚʘ ʦʪʣʠʯʘʶʪʩʷ 

ʙʦʣʴʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʦʜʦʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʪʝʣʘ ʠ ʤʝʥʴʰʝʡ 

ʤʘʩʩʠʚʥʦʩʪʴʶ ʪʝʣʦʩʣʦʞʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʪʴʤʠ ʥʘʯʘʣʘ ʍʍ ʚʝʢʘ. ʕʪʠ 

ʷʚʣʝʥʠʷ ʩʦʧʨʷʞʝʥʳ ʩ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʦʩʘʥʢʠ ʫ 

ʩʦʚʨʝʤʝʥʥʳʭ ʜʝʪʝʡ.  

ɼʝʪʠ ʩ ʅʆ ʠ ɼʇʉ ʧʦ ʘʥʪʨʦʧʦ- ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʟʜʦʨʦʚʳʭ ʜʝʪʝʡ. ɼʝʪʠ ʩ ʅʆ ʠ ɼʇʉ ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ 

ʠʤʝʶʪ ʙʦʣʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʠʥʳ ʪʝʣʘ ʠ ʢʦʥʝʯʥʦʩʪʝʡ. ʕʪʦʪ ʬʘʢʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʩʢʦʨʝʥʠʠ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʫ ʜʝʪʝʡ ʩ ʧʘʪʦʣʦʛʠʝʡ 

ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ. 

ʀʟ ʧʝʨʠʦʜʘ ʧʝʨʚʦʛʦ ʜʝʪʩʪʚʘ ʧʝʨʝʭʦʜʠʪ 42,5% ʤʘʣʴʯʠʢʦʚ ʠ 35,2% 

ʜʝʚʦʯʝʢ ʩ ʥʘʨʫʰʝʥʠʝʤ ʦʩʘʥʢʠ ʠ ʜʝʬʦʨʤʘʮʠʝʡ ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ. 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʝʡ ʩ ʅʆ ʠ ɼʇʉ ʚ ʚʦʟʨʘʩʪʝ ʚʪʦʨʦʛʦ ʜʝʪʩʪʚʘ 

ʜʦʩʪʠʛʘʝʪ 69,7%. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʜʝʪʝʡ ʩ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ ʟʘ ʧʝʨʠʦʜ ʚʪʦʨʦʛʦ ʜʝʪʩʪʚʘ, ʯʪʦ ʩʚʷʟʘʥʦ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʩ ʠʥʠʮʠʘʮʠʝʡ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 

1. ʄʠʢʣʘʰʝʚʩʢʘʷ ʅ. ʅ. ʈʦʩʪʦʚʳʝ ʧʨʦʮʝʩʩʳ ʫ ʜʝʪʝʡ ʠ 

ʧʦʜʨʦʩʪʢʦʚ / ʅ. ʅ. ʄʠʢʣʘʰʝʚʩʢʘʷ, ɺ. ʉ. ʉʦʣʦʚʴʝʚʘ, ɽ. ɿ. ɻʦʜʠʥʘ. ï ʄ. : 

ʀʟʜ-ʚʦ ʄɻʋ, 1988. ï 184 ʩ. 2. ʄʦʽʩʝʻʥʢʦ ʈ. ʆ. ʏʘʩʪʦʪʘ ʪʘ ʩʪʨʫʢʪʫʨʘ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʜʽʪʝʡ ʚ ʋʢʨʘʾʥʽ ʪʘ ʰʣʷʭʠ ʾʾ ʟʥʠʞʝʥʥʷ /  

ʈ. ʆ. ʄʦʽʩʝʻʥʢʦ // ʉʫʯʘʩʥʘ ʧʝʜʽʘʪʨʽʷ. ï 2009. ï ˉ 2 (24). ï ʉ. 10 ï 14. 

3. ʂʘʣʙ ʊ. ʃ. ʇʨʦʙʣʝʤʳ ʥʘʨʫʰʝʥʠʷ ʦʩʘʥʢʠ ʠ ʩʢʦʣʠʦʟʦʚ ʫ ʜʝʪʝʡ. 
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ʉ. 62 ï 64. 4. ʉʠʟʦʚ ɺ. ɺ. ɼʠʩʧʣʘʩʪʠʯʥʠʡ ʩʢʦʣʽʦʟ / ɺ. ɺ. ʉʠʟʦʚ // 
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ʫ ʜʝʪʝʡ ʜʦʰʢʦʣʴʥʦʛʦ ʠ ʨʘʥʥʝʛʦ ʰʢʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ / ʉ. ɺ. ɻʘʚʨʝʣʶʢ,  
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ʂʨʠʚʦʨʫʯʢʦ ʄ. ɭ. ʌʽʟʠʯʥʠʡ ʨʦʟʚʠʪʦʢ ʪʘ ʩʪʘʥ ʧʦʩʪʘʚʠ ʚ ʜʽʪʝʡ 

ʧʝʨʽʦʜʫ ʜʨʫʛʦʛʦ ʜʠʪʠʥʩʪʚʘ 
ɼʽʪʠ ʧʝʨʽʦʜʫ ʜʨʫʛʦʛʦ ʜʠʪʠʥʩʪʚʘ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʝʣʠʢʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʟʜʦʚʞʥʽʭ ʨʦʟʤʽʨʽʚ ʪʽʣʘ ʽ ʤʝʥʰʦ  ʁʤʘʩʠʚʥʽʩʪʶ ʩʪʘʪʫʨʠ 

ʧʦʨʽʚʥʷʥʦ ʟ ʜʽʪʴʤʠ ʧʦʯʘʪʢʫ ʍʍ ʩʪʦʣʽʪʪʷ. ʎʽ ʷʚʠʱʘ ʧʦʚô̫ ʟʘʥʽ ʟ 

ʥʝʟʘʜʦʚʽʣʴʥʠʤ ʩʪʘʥʦʤ ʧʦʩʪʘʚʠ ʚ ʩʫʯʘʩʥʠʭ ʜʽʪʝʡ. ɼʽʪʠ ʟ ʧʦʨʫʰʝʥʥʷʤ 

ʧʦʩʪʘʚʠ ʯʠ ʜʝʬʦʨʤʘʮʽʻʶ ʭʨʝʙʪʦʚʦʛʦ ʩʪʦʚʧʘ ʜʦʩʪʦʚʽʨʥʦ ʯʘʩʪʽʰʝ ʤʘʶʪʴ 

ʚʝʣʠʢʽ ʧʦʢʘʟʥʠʢʠ ʜʦʚʞʠʥʠ ʪʽʣʘ ʡ ʢʽʥʮʽʚʦʢ. ʎʝʡ ʬʘʢʪ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʧʨʠʩʢʦʨʝʥʥʷ ʨʦʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ʫ ʜʽʪʝʡ ʟ̔ ʧʘʪʦʣʦʛʽʻʶ ʭʨʝʙʪʦʚʦʛʦ ʩʪʦʚʧʘ.  

ɿ ʧʝʨʽʦʜʫ ʧʝʨʰʦʛʦ ʜʠʪʠʥʩʪʚʘ ʧʝʨʝʭʦʜʠʪʴ 42,5% ʭʣʦʧʯʠʢʽʚ ʽ 35,2% 

ʜʽʚʯʘʪʦʢ ʟ ʧʦʨʫʰʝʥʥʷʤ ʧʦʩʪʘʚʠ ʡ ʜʝʬʦʨʤʘʮʽʻ  ʁ ʭʨʝʙʪʦʚʦʛʦ ʩʪʦʚʧʘ. 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʽʪʝʡ ʟ ʧʦʨʫʰʝʥʥʷʤ ʧʦʩʪʘʚʠ ʯʠ ʜʝʬʦʨʤʘʮʽʻʶ 

ʭʨʝʙʪʦʚʦʛʦ ʩʪʦʚʧʘ ʫ ʚʽʮʽ ʜʨʫʛʦʛʦ ʜʠʪʠʥʩʪʚʘ ʜʦʩʷʛʘʻ 69,7%. ʎʝ ʚʢʘʟʫʻ ʥʘ 

ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʜʽʪʝʡ ʟ ʮʽʻʶ ʧʘʪʦʣʦʛʽʻʶ ʟʘ ʧʝʨʽʦʜ ʜʨʫʛʦʛʦ 

ʜʠʪʠʥʩʪʚʘ, ʱʦ ʧʦʚô̫ ʟʘʥʦ, ʽʤʦʚʽʨʥʦ, ʟ ʽʥʽʮʽʘʮʽʻʶ ʨʦʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ.  

ʂʣʯʁʦʚʽ ʩʣʦʚʘ: ʘʥʪʨʦʧʦʤʝʪʨʽʷ, ʜʨʫʛʝ ʜʠʪʠʥʩʪʚʦ, ʧʦʩʪʘʚʘ. 

 

ʂʨʠʚʦʨʫʯʢʦ ʄ. ɽ. ʌʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʠ ʩʦʩʪʦʷʥʠʝ ʦʩʘʥʢʠ  

ʫ ʜʝʪʝʡ ʧʝʨʠʦʜʘ ʚʪʦʨʦʛʦ ʜʝʪʩʪʚʘ 

ɼʝʪʠ ʧʝʨʠʦʜʘ ʚʪʦʨʦʛʦ ʜʝʪʩʪʚʘ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʦʜʦʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʪʝʣʘ ʠ ʤʝʥʴʰʝʡ ʤʘʩʩʠʚʥʦʩʪʴʶ 

ʪʝʣʦʩʣʦʞʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʪʴʤʠ ʥʘʯʘʣʘ ʍʍ ʚʝʢʘ. ʕʪʠ ʷʚʣʝʥʠʷ 

ʩʦʧʨʷʞʝʥʳ ʩ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʦʩʘʥʢʠ ʫ ʩʦʚʨʝʤʝʥʥʳʭ 

ʜʝʪʝʡ. ɼʝʪʠ ʩ ʥʘʨʫʰʝʥʠʝʤ ʦʩʘʥʢʠ ʠ ʜʝʬʦʨʤʘʮʠʝʡ ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ 

ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ ʠʤʝʶʪ ʙʦʣʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʣʠʥʳ ʪʝʣʘ ʠ ʢʦʥʝʯʥʦʩʪʝʡ. 

ʕʪʦʪ ʬʘʢʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʩʢʦʨʝʥʠʠ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʫ ʜʝʪʝʡ ʩ 

ʧʘʪʦʣʦʛʠʝʡ ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ. ʀʟ ʧʝʨʠʦʜʘ ʧʝʨʚʦʛʦ ʜʝʪʩʪʚʘ ʧʝʨʝʭʦʜʠʪ 

42,5% ʤʘʣʴʯʠʢʦʚ ʠ 35,2% ʜʝʚʦʯʝʢ ʩ ʥʘʨʫʰʝʥʠʝʤ ʦʩʘʥʢʠ ʠ ʜʝʬʦʨʤʘʮʠʝʡ 
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ʧʦʟʚʦʥʦʯʥʦʛʦ ʩʪʦʣʙʘ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʝʡ ʩ ʅʆ ʠ ɼʇʉ ʚ ʚʦʟʨʘʩʪʝ 

ʚʪʦʨʦʛʦ ʜʝʪʩʪʚʘ ʜʦʩʪʠʛʘʝʪ 69,7%. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʜʝʪʝʡ ʩ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʝʡ ʟʘ ʧʝʨʠʦʜ ʚʪʦʨʦʛʦ 

ʜʝʪʩʪʚʘ, ʯʪʦ ʩʚʷʟʘʥʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩ ʠʥʠʮʠʘʮʠʝʡ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʪʨʦʧʦʤʝʪʨʠʷ, ʚʪʦʨʦʝ ʜʝʪʩʪʚʦ, ʦʩʘʥʢʘ. 

 

Krivoruchko M.  E. Physical Development End Posture Children 

of the Period of the Second Childhood  

Children of the period of the second childhood are of good indicators 

of longitudinal sizes of the body and the massiveness of the lesser physique in 

comparison with children of the early twentieth century. These phenomena are 

associated with the poor condition of carriage for the modern children. 

Children with disorder posture and deformation of the spinal column 

anthropo- and morphometric indices differ from healthy children. Children 

with disorder posture and deformation of the spinal column significantly more 

likely to have high rates of length of a body and limbs. This fact signifies the 

acceleration of the growth processes in children with disorders of the spine. 

From the period of the first childhood passes 42,5% of boys and 35,2% of girls 

with posture and deformation of the spinal column. The total number of 

children with disorder posture and deformation of the spinal column in the age 

of the second childhood reaches to 69,7%. This indicates a significant increase 

in the number of children with this pathology during the second childhood, 

that is connected, apparently, with the initiation of growth processes.  

Key words: anthropometry, the second childhood, posture. 
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ʆ. ʆ. ʉʘʚʝʥʢʦʚʘ 

 

ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɽ ɼʆʉʃɯɼɾɽʅʅʗ 

ɽʄɹʈɯʆʊʆʂʉʀʏʅʆʉʊɯ ɸʎɽʊɸʊʋ ʉɺʀʅʎʖ  

ʆʂʈɽʄʆ ʊɸ ɺ ʂʆʄɹɯʅɸʎɯɰ ɿ ʅɸʅʆʉʈɯɹʃʆʄ 

 

ʊʝʦʨʽʾ, ʱʦ ʟʚô̫ ʟʫʶʪʴ ʨʦʟʚʠʪʦʢ ʙʘʛʘʪʴʦʭ ʭʚʦʨʦʙ ʟ ʜʝʬʽʮʠʪʦʤ 

ʤʘʢʨʦ- ʽ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ, ʥʘʣʝʞʘʪʴ ʜʦ ʥʘʡʩʫʯʘʩʥʽʰʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʨʦʙʦʢ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʯʝʥʠʭ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʚʠʢʣʶʯʥʦ ʚʘʞʣʠʚʫ ʨʦʣʴ 

ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʫ ʟʜʦʨʦʚôʾ  ʣʶʜʠʥʠ. ɺʦʥʠ ʚʽʜʽʛʨʘʶʪʴ ʟʥʘʯʥʫ ʨʦʣʴ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʪʘ ʧʦʙʫʜʦʚʽ ʪʢʘʥʠʥ ʦʨʛʘʥʽʟʤʫ, ʦʩʦʙʣʠʚʦ ʢʽʩʪʦʢ ʩʢʝʣʝʪʘ, 
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ʧʽʜʪʨʠʤʫʶʪʴ ʢʠʩʣʦʪʥʦ-ʣʫʞʥʫ ʨʽʚʥʦʚʘʛʫ ʚ ʦʨʛʘʥʽʟʤʽ, ʦʩʤʦʪʠʯʥʠʡ ʪʠʩʢ 

ʢʣʽʪʠʥʥʠʭ ʽ ʧʦʟʘʢʣʽʪʠʥʥʠʭ ʨʽʜʠʥ, ʚʠʟʥʘʯʘʶʪʴ ʩʪʘʥ ʚʦʜʥʦ-ʩʦʣʴʦʚʦʛʦ 

ʦʙʤʽʥʫ, ʟʩʽʜʘʥʥʷ ʢʨʦʚʽ, ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʤô̫ ʟʦʚʦʤʫ ʩʢʦʨʦʯʝʥʥʽ, ʩʪʚʦʨʶʶʪʴ 

ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʧʝʨʝʙʽʛʫ ʧʨʦʮʝʩʽʚ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ  

ʡ ʝʥʝʨʛʽʾ [1 ï 3]. ʇʨʠ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʫ ʚʘʛʽʪʥʠʭ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʩʣʘʙʢʽʩʪʴ ʧʦʣʦʛʽʚ, ʧʝʨʝʜʯʘʩʥʽ ʧʦʣʦʛʠ, ʢʨʦʚʦʪʝʯʽ ʚ 

ʧʦʨʦʜʽʣʴ ʪʘ ʽʥʰʽ ʫʩʢʣʘʜʥʝʥʥʷ ʧʝʨʝʙʽʛʫ ʚʘʛʽʪʥʦʩʪʽ ʪʘ ʧʦʣʦʛʽʚ, ʚʨʦʜʞʝʥʽ 

ʚʘʜʠ ʨʦʟʚʠʪʢʫ ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ [4; 5]. ɸʣʝ ʪʦʢʩʠʯʥʦʶ ʜʽʻʶ ʩʝʨʝʜ ʫʩʽʭ 

ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʚʦʣʦʜʽʻ ʩʚʠʥʝʮʴ ʪʘ ʡʦʛʦ ʩʧʦʣʫʢʠ [6 ï 8]. ʆʩʦʙʣʠʚʦ ʮʝ 

ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦ ʨʦʟʚʠʥʝʥʠʭ ʤʽʩʪ ʋʢʨʘʾʥʠ. 

ʉʫʯʘʩʥʠʡ ʩʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʽʥʞʝʥʝʨʽʾ ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ ʬʦʨʤʫʻ 

ʚʘʞʣʠʚʠʡ ʢʣʘʩ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʦʩʦʙʣʠʚʠʤʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʤʘʪʝʨʽʘʣʽʚ ʪʽʻʾ ʞ ʛʨʫʧʠ. ʇʦʪʝʥʮʽʘʣ 

ʥʘʥʦʧʨʦʜʫʢʪʽʚ ʰʚʠʜʢʦ ʟʨʦʩʪʘʻ, ʡʦʛʦ ʧʦʩʪʽʡʥʦ ʜʦʩʣʽʜʞʫʶʪʴ ʫ ʨʽʟʥʠʭ 

ʛʘʣʫʟʷʭ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ [9; 10]. ʋʥʽʢʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ 

ʨʦʙʣʷʪʴ ʾʭ ʜʫʞʝ ʧʨʠʚʘʙʣʠʚʠʤʠ ʜʣʷ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʪʝʭʥʽʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʌʝʥʦʤʝʥ 

ʥʘʥʦʨʦʟʤʽʨʥʦʛʦ ʧʘʨʘʜʦʢʩʫ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʥʦʩʪʨʫʢʪʫʨ ʟ ʧʝʨʝʭʦʜʦʤ ʚʽʜ 

ʤʽʢʨʦ- ʜʦ ʥʘʥʦʨʦʟʤʽʨʽʚ ʜʝʪʘʣʴʥʦ ʱʝ ʥʝ ʚʠʚʯʝʥʠʦ, ʘʣʝ ʚʽʥ ʫʞʝ ʟʥʘʡʰʦʚ 

ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ: ʫ ʪʝʭʥʽʮʽ ʪʘ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʛʘʣʫʟʷʭ,  

ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʱʦ, ʙʝʟʫʤʦʚʥʦ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʪʨʘʧʣʷʥʥʷ 

ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ ʪʘ ʥʘʥʦʤʝʪʘʣʽʚ ʜʦ ʝʢʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ [11 ï 14]. 

ʋ ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʨʦʟʨʦʙʢʘʭ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ 

ʟʘʩʣʫʛʦʚʫʶʪʴ ʥʘʥʦʯʘʩʪʠʥʢʠ ʤʝʪʘʣʽʚ, ʪʘʢʠʭ ʷʢ ʟʦʣʦʪʦ, ʟʘʣʽʟʦ ʪʘ ʩʨʽʙʣʦ. 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦʩʣʽʜʥʠʢʽʚ ʚʠʢʣʠʢʘʥʦ ʧʝʨʩʧʝʢʪʠʚʦʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʥʦʯʘʩʪʠʥʦʢ ʟʦʣʦʪʘ ʚ ʪʝʭʥʦʣʦʛʽʷʭ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʟʘʩʦʙʽʚ 

ʜ̔ ʘʛʥʦʩʪʠʢʠ ʪʘ ʮʽʣʴʦʚʦʾ ʪʝʨʘʧʽʾ ʦʥʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʩʨʽʙʣʘ ï ʷʢ 

ʝʬʝʢʪʠʚʥʦʛʦ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʟʘʩʦʙʫ, ʟʘʣʽʟʘ ï ʷʢ ʧʨʦʪʠʘʥʝʤʽʯʥʦʛʦ  

ʟʘʩʦʙʫ ʪʘ ʽʥ. [15]. ɿʘ ʪʘʢʠʭ ʧʝʨʩʧʝʢʪʠʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʥʦʯʘʩʪʦʢ ʤʝʪʘʣʽʚ 

ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʦʙʦʪʘʭ ʙʽʦʣʦʛʽʾ ʽ ʤʝʜʠʮʠʥʠ, ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ 

ʙʝʟʧʝʯʥʽʩʪʴ ʘʙʦ ʧʦʪʝʥʮʽʡʥʠʡ ʨʠʟʠʢ ʥʘʥʦʤʝʪʘʣʽʚ ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʠʤ 

ʟʘʚʜʘʥʥʷʤ. ʅʘ ʞʘʣʴ, ʜʦʩʠʪʴ ʘʢʪʠʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ̔ ʚʧʣʠʚʫ 

ʥʘʥʦʤʘʪʝʨʽʘʣʽʚ ʥʘ ʦʨʛʘʥʽʟʤ ʤʘʡʞʝ ʥʝ ʪʦʨʢʘʶʪʴʩʷ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʷʚʣʝʥʥʷ 

ʩʪʫʧʝʥ ̫ʝʤʙʨʽʦʪʦʢʩʠʯʥʦʩʪʽ ʡ ʤʦʞʣʠʚʦʾ ʪʝʨʘʪʦʛʝʥʥʦʩʪʽ ʥʘʥʦʧʨʦʜʫʢʪʽʚ.  

ʄʝʪʦʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʦ ʚʠʟʥʘʯʝʥʥʷ 

ʝʤʙʨʽʦʪʦʢʩʠʯʥʦʩʪʽ ʥʘʜʥʠʟʴʢʠʭ ʜʦʟ ʘʮʝʪʘʪʫ ʩʚʠʥʮʶ ʪʘ ʚʠʷʚʣʝʥʥʷ  

ʤʦʞʣʠʚʦʛʦ ʘʥʪʘʛʦʥʽʟʤʫ  ʘʮʝʪʘʪʫ ʩʚʠʥʮʶ ʪʘ ʥʘʥʦʩʨʽʙʣʘ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʪʚʘʨʠʥʘʭ (ʱʫʨʠ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

çɿʘʛʘʣʴʥʠʭ ʝʪʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʥʘ ʪʚʘʨʠʥʘʭè (ʂʠʾʚ, 2001), 

ʷʢʽ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ɭʚʨʦʧʝʡʩʴʢʦʶ ʢʦʥʚʝʥʮʽʻʶ ʧʨʦ ʟʘʭʠʩʪ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʚʘʨʠʥ (ʉʪʨʘʩʙʫʨʛ, 1985). ʗʢ ʘʛʝʥʪʠ ʚʧʣʠʚʫ ʥʘ ʭʽʜ 

ʝʤʙʨʽʦʛʝʥʝʟʫ ʙʫʣʦ ʦʙʨʘʥʦ ʘʮʝʪʘʪ ʩʚʠʥʮʶ ʪʘ ʨʦʟʯʠʥ ʥʘʥʦʩʨʽʙʣʘ, 

ʦʪʨʠʤʘʥʦʛʦ ʟʘ ʥʘʥʦʘʢʚʘʪʝʭʥʦʣʦʛʽʻʶ. ʎʠʪʨʘʪʠ ʤʝʪʘʣʽʚ, ʦʪʨʠʤʘʥʽ 
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ʢʣʘʩʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʥʝ ʟʘʚʞʜʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʯʠʩʪʦʪʠ, ʘ 

ʪʝʭʥʦʣʦʛʽʾ ʾʭ ʦʪʨʠʤʘʥʥʷ ʪʨʫʜʦʤʽʩʪʢʽ ʡ ʜʦʨʦʛʽ. ʉʫʯʘʩʥʠʤʠ ʫʢʨʘʾʥʩʴʢʠʤʠ 

ʜʦʩʣʽʜʥʠʢʘʤʠ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠ ʩʠʥʪʝʟʫ ʮʠʪʨʘʪʽʚ ʥʘʪʨʽʶ, ʢʘʣʽʶ, 

ʢʘʣʴʮʽʶ, ʩʨʽʙʣʘ, ʮʠʥʢʫ, ʟʘʣʽʟʘ ʪʘ ʽʥʰʠʭ ʤʝʪʘʣʽʚ [16; 17], ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʚʠʤʦʛʘʤ ʯʠʩʪʦʪʠ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ. 

ɺʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠʚʦʛʦ ʝʤʙʨʽʦʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʘʛʝʥʪʽʚ 

ʧʨʦʚʦʜʠʣʠ, ʦʙʯʠʩʣʶʶʯʠ ʧʝʨʝʜ- ʽ ʧʦʩʪʽʤʧʣʘʥʪʘʮʽʡʥʫ ʝʤʙʨʽʦʥʘʣʴʥʫ 

ʩʤʝʨʪʥʽʩʪʴ. ʇʝʨʝʜʽʤʧʣʘʥʪʘʮʽʡʥʫ ʩʤʝʨʪʥʽʩʪʴ ʚʠʟʥʘʯʘʣʠ ʟʘ ʨʽʟʥʠʮʝʶ ʤʽʞ 

ʢʽʣʴʢʽʩʪʶ ʞʦʚʪʠʭ ʪʽʣ ʫ ʷʻʯʥʠʢʘʭ ʽ ʢʽʣʴʢʽʩʪʶ ʤʽʩʮʴ ʽʤʧʣʘʥʪʘʮʽʾ ʚ ʤʘʪʮʽ; 

ʧʦʩʪʽʤʣʘʥʪʘʮʽʡʥʫ ʩʤʝʨʪʥʽʩʪʴ ï ʟʘ ʨʽʟʥʠʮʝ  ʁ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʤʽʩʮʴ 

ʽʤʧʣʘʥʪʘʮʽʡ ʽ ʢʽʣʴʢʽʩʪʶ ʞʠʚʠʭ ʧʣʦʜʽʚ [18; 19].  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚʧʣʠʚʫ ʨʦʟʯʠʥʽʚ ʘʮʝʪʘʪʫ 

ʩʚʠʥʮʶ ʪʘ ʥʘʥʦʩʨʽʙʣʘ ʥʘ ʦʨʛʘʥʽʟʤ ʩʘʤʠʮʽ ʪʘ ʥʘ ʝʤʙʨʽʦʛʝʥʝʟ ʫ ʱʫʨʽʚ 

ʧʨʦʚʦʜʠʣʠ ʟʘ ʪʠʢʠʤ ʧʣʘʥʦʤ. ʋʩʽ ʱʫʨʠ ʙʫʣʠ ʨʦʟʜʽʣʝʥʽ ʥʘ 3 ʛʨʫʧʠ:  

1 ʛʨʫʧʘ ï ʪʚʘʨʠʥʠ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʘʮʝʪʘʪʫ ʩʚʠʥʮʶ ʫ ʜʦʟʽ 0,05 ʤʛ/ʢʛ; 

2 ʛʨʫʧʘ ï ʪʚʘʨʠʥʠ, ʷʢʠʤ ʚʚʦʜʠʣʠ ʨʦʟʯʠʥ ʘʮʝʪʘʪʫ ʩʚʠʥʮʶ ʫ ʜʦʟʽ 0,05 ʤʛ/ʢʛ 

ʪʘ ʨʦʟʯʠʥ ʥʘʥʦʩʨʽʙʣʘ ʫ ʜʦʟʽ 2ʤʢʛ/ʢʛ; 3 ʛʨʫʧʘ ï ʢʦʥʪʨʦʣʴʥʘ. ɼʦʩʣʽʜʞʫʚʘʥʫ 

ʨʝʯʦʚʠʥʫ ï ʨʦʟʯʠʥ ʘʮʝʪʘʪʫ ʩʚʠʥʮʶ ʪʘ ʥʘʥʦʩʨʽʙʣʦ ï ʚʚʦʜʠʣʠ ʩʘʤʢʘʤ ʯʝʨʝʟ 

ʟʦʥʜ ʦʜʠʥ ʨʘʟ ʥʘ ʜʦʙʫ, ʚ ʦʜʠʥ ʽ ʪʦʡ ʩʘʤʠʡ ʯʘʩ, ʟ 1 ʧʦ 19 ʜʝʥʴ ʚʘʛʽʪʥʦʩʪʽ. 

ʅʘ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʦʪʨʠʤʫʚʘʣʠ ʩʘʤʠʮʴ ʟ̔ ʬʽʢʩʦʚʘʥʠʤ ʪʝʨʤʽʥʦʤ 

ʚʘʛʽʪʥʦʩʪʽ, ʜʣʷ ʯʦʛʦ ʧʦʧʝʨʝʜʥʴʦ ʚʠʟʥʘʯʘʣʠ ʩʪʘʜʽʾ ʝʩʪʨʘʣʴʥʦʛʦ ʮʠʢʣʫ 

ʰʣʷʭʦʤ ʚʠʚʯʝʥʥʷ ʚʘʛʽʥʘʣʴʥʦʛʦ ʤʘʟʢʘ. ʗʢ ʪʽʣʴʢʠ ʚ ʤʘʟʢʫ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ 

ʚʠʷʚʣʷʣʠ ʝʩʪʨʘʣʴʥʽ ʢʣʽʪʠʥʠ, ʱʦ ʥʘʛʘʜʫʶʪʴ ʨʦʟʙʠʪʽ ʢʨʠʞʠʥʢʠ, ʚʠʟʥʘʯʘʣʠ 

ʩʪʘʜʽʶ ï ʝʩʪʨʫʩ. ɿʘʧʣʽʜʥʝʥʥʷ ʚʠʟʥʘʯʘʣʦʩ ̫ʟʘ ʥʘʷʚʥʩ̔ʪʁ ʩʧʝʨʤʘʪʦʟʦʾʜʽʚ  

ʫ ʧʽʭʚʽ ʩʘʤʠʮʽ ï ʧʝʨʰʠʡ ʜʝʥʴ ʚʘʛʽʪʥʦʩʪʽ. ʅʘ 19 ʜʝʥʴ ʚʘʛʽʪʥʦʩʪʽ 

ʦʧʝʨʘʪʠʚʥʦ ʚʠʣʫʯʘʣʠ ʝʤʙʨʽʦʥʽʚ ʟ ʤʘʪʢʠ ʡ ʜʦʩʣʽʜʞʫʚʘʣʠ ʦʨʛʘʥʠ ʩʘʤʦʾ 

ʩʘʤʠʮʽ. ɽʤʙʨʽʦʥʽʚ ʨʘʭʫʚʘʣʠ ʦʢʨʝʤʦ ʚ ʢʦʞʥʦʤʫ ʟ ʜʚʦʭ ʨʦʛʽʚ ʤʘʪʢʠ.  

ʋ ʷʻʯʥʠʢʘʭ ʧʽʩʣʷ ʧʨʝʧʘʨʫʚʘʥʥʷ ʚʠʟʥʘʯʘʣʠ ʢʽʣʴʢʽʩʪʴ ʞʦʚʪʠʭ ʪʽʣ, ʧʦʪʽʤ 

ʟʚʘʞʫʚʘʣʠ ʡ ʚʠʟʥʘʯʘʣʠ ʝʤʙʨʽʦʪʦʢʩʠʯʥʽʩʪʴ [17; 20]. ʑʫʨʷʪ ʚʠʣʫʯʘʣʠ ʟ 

ʤʘʪʢʠ, ʧʝʨʝʚʽʨʷʣʠ ʥʘ ʪʝʩʪ çʞʠʚʽ ï ʟʘʛʠʙʣʽè, ʟʚʘʞʫʚʘʣʠ, ʚʠʟʥʘʯʘʣʠ ʩʪʘʪʴ, 

ʬʦʪʦʛʨʘʬʫʚʘʣʠ ʪʘ ʬʽʢʩʫʚʘʣʠ ʚ 10-ʚʽʜʩʦʪʢʦʚʦʤʫ ʨʦʟʯʠʥʽ ʬʦʨʤʘʣʽʥʫ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʛʽʩʪʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʊʚʘʨʠʥ ʚʠʚʦʜʠʣʠ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʧʦʩʦʙʦʤ ʧʝʨʝʜʦʟʫʚʘʥʥʷ ʝʬʽʨʥʦʛʦ ʥʘʨʢʦʟʫ ʧʽʩʣʷ ʚʠʣʫʯʝʥʥʷ 

ʤʘʪʢʠ ʟ ʝʤʙʨʽʦʥʘʤʠ ʪʘ ʷʻʯʥʠʢʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʥʠʟʴʢʠʭ ʜʦʟ ʩʚʠʥʮʶ 

(ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʛʨʫʧʘ) ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʥʪʨʦʣʴʥʦʾ ʛʨʫʧʠ 

ʚʠʷʚʠʣʠ ʝʤʙʨʽʦʪʦʢʩʠʯʥʽʩʪʴ ʩʚʠʥʮʶ. ʈʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʠ 

ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʽʡ ʢʽʣʴʢʦʩʪʽ ʞʦʚʪʠʭ ʪʽʣ ʚʘʛʽʪʥʦʩʪʽ ʚ ʮʠʭ ʜʚʦʭ ʛʨʫʧʘʭ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʞʠʚʠʭ ʧʣʦʜʽʚ ʥʘ 17% ï 

7,5 Ñ 0,53 ʧʨʦʪʠ 9,0 Ñ 0,4 ʫ ʢʦʥʪʨʦʣʴʥʽʡ ʛʨʫʧʽ ʚʽʜʧʦʚʽʜʥʦ. ʊʘʢʘ ʩʠʪʫʘʮʽʷ 

ʟʫʤʦʚʣʝʥʘ ʟʙʽʣʴʰʝʥʥʷʤ ʫ 2,16 ʨʘʟʫ ʟʘʛʘʣʴʥʦʾ ʝʤʙʨʽʦʥʘʣʴʥʦʾ ʩʤʝʨʪʥʦʩʪʽ  

(ʨ < 0,01) ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʚʘʞʥʦʾ ʾʭ ʩʤʝʨʪʥʦʩʪʽ ʚ ʜʦʽʤʧʣʘʥʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ 

(ʨ = 0,07). ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʽʩʥʫʚʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ 

ʤʝʭʘʥʽʟʤʫ ʨʝʛʫʣʷʮʽʾ ʯʠʩʝʣʴʥʦʩʪʽ ʧʣʦʜʽʚ ʩʘʤʢʦʶ ʥʘ ʬʦʥʽ ʚʧʣʠʚʫ 
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ʜʝʩʪʘʙʽʣʽʟʫʶʯʦʛʦ ʯʠʥʥʠʢʘ, ʷʢʠʡ ʜʽʻ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ ʚʘʛʽʪʥʦʩʪʽ,  

ʫ ʪʦʤʫ ʯʠʩʣʽ ʚ ʜʦʽʤʧʣʘʥʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ (ʟ 1 ʧʦ 4 ï 5 ʜʝʥʴ ʚʘʛʽʪʥʦʩʪʽ). 

ɽʥʝʨʛʝʪʠʯʥʦ ʜʣʷ ʩʘʤʠʮʽ ʱʫʨʘ ʙʽʣʴʰ ʚʠʛʽʜʥʦ ʘʙʦʨʪʫʚʘʪʠ ʧʣʦʜʠ ʚ 

ʧʦʯʘʪʢʦʚʠʡ ʧʝʨʽʦʜ ʚʘʛʽʪʥʦʩʪʽ, ʥʽʞ ʫ ʧʝʨʽʦʜ ʽʥʪʝʥʩʠʚʥʦʛʦ ʦʨʛʘʥʦʛʝʥʝʟʫ, 

ʱʦ ʟʥʘʡʰʣʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʽ ʚ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟ ʚʠʚʯʝʥʥ ̫

ʝʤʙʨʽʦʪʦʢʩʠʯʥʦʩʪʽ ʤʝʪʘʣʽʚ [17]. ʇʨʠ ʮʴʦʤʫ ʟʤʝʥʰʫʻʪʴʩʷ ʥʝ ʣʠʰʝ 

ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʣʦʜʽʚ, ʘʣʝ ʽ ʾʭʥ ̫ʤʘʩʘ ʪʘ ʨʦʟʤʽʨʠ ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʫʧʦʶ 

ʢʦʥʪʨʦʣʶ, ʭʦʯʘ ʙʝʟ ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ. ʇʨʦʪʝ, ʷʢʱʦ ʚʽʜʤʽʥʥʦʩʪʽ 

ʤʘʩʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫʩʽʭ ʧʣʦʜʽʚ ʚʠʷʚʠʣʠʩʷ ʥʝʜʦʩʪʦʚʽʨʥʠʤʠ, ʪʦ 

ʘʥʘʣʽʟ ʟʘʛʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʣʦʜʽʚ ʟʘ ʩʪʘʪʪʶ 

ʧʦʢʘʟʘʚ ʜʦʩʪʦʚʽʨʥʝ ʟʥʠʞʝʥʥʷ ʢʨʘʥʽʦʢʘʫʜʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ ʩʘʤʮʽʚ, ʱʦ 

ʩʢʣʘʜʘʻ 30,11 Ñ 0,44 ʤʤ ʧʨʦʪʠ 31,6 Ñ 0,46 ʤʤ ʫ ʛʨʫʧʽ ʢʦʥʪʨʦʣʶ ʙʝʟ 

ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʜʣʷ ʧʣʦʜʽʚ ʞʽʥʦʯʦʾ ʩʪʘʪʽ. 

ʇʦʢʘʟʥʠʢʠ ʤʘʩʠ ʪʘ ʨʦʟʤʽʨʽʚ ʧʣʘʮʝʥʪʠ ʚ ʝʢʩʧʦʥʦʚʘʥʽʡ ʩʚʠʥʮʝʤ 

ʛʨʫʧʽ ʜʝʱʦ ʥʠʞʯʽ, ʘ ʧʣʦʜʦʚʦ-ʧʣʘʮʝʥʪʘʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ï ʚʠʱʠʡ 

ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʫʧʦʶ ʢʦʥʪʨʦʣʶ. ɯ ʭʦʯʘ ʮʽ ʚʽʜʤʽʥʥʦʩʪʽ ʥʝʜʦʩʪʦʚʽʨʥʽ, ʮʝ 

ʤʦʞʝ ʨʦʟʮʽʥʶʚʘʪʠʩ ̫ ʷʢ ʘʜʘʧʪʘʮʽʡʥʦ-ʢʦʤʧʝʥʩʘʪʦʨʥʝ ʧʨʠʩʪʦʩʫʚʘʥʥʷ 

ʦʨʛʘʥʽʟʤʫ ʚʘʛʽʪʥʦʾ ʩʘʤʠʮʽ ʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʨʘʱʦʛʦ ʞʠʚʣʝʥʥʷ ʧʣʦʜʽʚ ʚ 

ʫʤʦʚʘʭ ʚʧʣʠʚʫ ʜʝʩʪʘʙʽʣʽʟʫʶʯʦʛʦ ʯʠʥʥʠʢʘ. 

ɸʥʘʣʽʟ ʧʦʢʘʟʥʠʢʽʚ ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʛʨʫʧʽ, ʱʦ 

ʦʪʨʠʤʫʚʘʣʘ ʢʦʤʙʽʥʘʮʽʶ ʘʮʝʪʘʪʫ ʩʚʠʥʮʶ ʪʘ ʥʘʥʦʩʨʽʙʣʘ, ʚʠʷʚʠʚ 

ʧʦʢʨʘʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʪʘʢʪʥʦʶ 

ʛʨʫʧʦʶ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʜʦʩʪʦʚʽʨʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʞʠʚʠʭ 

ʝʤʙʨʽʦʥʽʚ ʥʘ 1 ʩʘʤʠʮʶ ʥʘ 12,6% ï 10,13 Ñ 0,4 ʧʨʦʪʠ 9,0 Ñ 0,4 (ʨ < 0,05); ʮʝ 

ʟʫʤʦʚʣʝʥʦ ʧʽʜʚʠʱʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʞʦʚʪʠʭ ʪʽʣ ʚʘʛʽʪʥʦʩʪʽ ʤʘʡʞʝ ʥʘ 10% ï 

11,13 Ñ 0,27 ʧʨʦʪʠ 12,88 Ñ 1,06 (ʨ < 0,05) ʧʨʠ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʠʭ 

ʧʦʢʘʟʥʠʢʘʭ ʟʘʛʘʣʴʥʦʾ ʪʘ ʜʦʽʤʧʣʘʥʪʘʮʽʡʥʦʾ ʩʤʝʨʪʥʦʩʪʽ ʪʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʧʦʩʪʽʤʧʣʘʥʪʘʮʽʡʥʦʾ ʩʤʝʨʪʥʦʩʪʽ. ʇʨʠ ʮʴʦʤʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ  

(ʨ = 0,056) ʜʦ ʟʥʠʞʝʥʥʷ ʤʘʩʠ ʪʽʣʘ ʧʣʦʜʽʚ, ʷʢʘ ʩʪʘʥʦʚʠʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ 

2,15 Ñ 0,09 ʛ. ɺʽʜʤʽʥʥʦʩʪʽ ʩʪʦʩʦʚʥʦ ʢʨʘʥʽʦʢʘʫʜʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ 

ʥʝʜʦʩʪʦʚʽʨʥʽ ʜʣʷ ʚʩʽʭ ʧʣʦʜʽʚ, ʭʦʯʘ ʩʪʦʩʦʚʥʦ ʧʣʦʜʽʚ ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ ʚʽʥ ʥʘ 

6,13% (ʨ < 0,001) ʥʠʞʯʠʡ ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʫʧʦʶ ʢʦʥʪʨʦʣʶ, ʱʦ ʱʝ ʨʘʟ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰʫ ʯʫʪʣʠʚʽʩʪʴ ʧʣʦʜʽʚ ʯʦʣʦʚʽʯʦʾ ʩʪʘʪʽ ʜʦ 

ʚʥʫʪʨʽʰʥʴʦʫʪʨʦʙʥʦʛʦ ʚʧʣʠʚʫ ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʯʠʥʥʠʢʘ. 

ʆʪʞʝ, ʧʨʠ ʢʦʤʙʽʥʦʚʘʥʦʤʫ ʚʚʝʜʝʥʥʽ ʧʨʝʧʘʨʘʪʽʚ ʩʚʠʥʮʶ ʪʘ 

ʥʘʥʦʩʨʽʙʣʘ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʝʤʙʨʽʦʪʦʢʩʠʯʥʠʭ ʧʨʦʷʚʽʚ ʧʨʠ 

ʽʟʦʣʴʦʚʘʥʦʤʫ ʚʚʝʜʝʥʥʽ ʩʚʠʥʮʶ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʢʨʘʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ 

ʞʦʚʪʠʭ ʪʽʣ ʚʘʛʽʪʥʦʩʪʽ, ʞʠʚʠʭ ʧʣʦʜʽʚ ʥʘ 1 ʩʘʤʠʮʶ ʧʨʠ ʧʨʘʢʪʠʯʥʦ 

ʦʜʥʘʢʦʚʠʭ ʧʦʢʘʟʥʠʢʘʭ ʟʘʛʘʣʴʥʦʾ ʪʘ ʜʦʽʤʧʣʘʥʪʘʮʽʡʥʦʾ ʩʤʝʨʪʥʦʩʪʽ ʪʘ 

ʚʽʜʩʫʪʥʦʩʪʽ ʧʦʩʪʽʤʧʣʘʥʪʘʮʽʡʥʦʾ ʩʤʝʨʪʥʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʪʘʢʪʥʦʶ 

ʛʨʫʧʦʶ ʪʚʘʨʠʥ. ʊʝʥʜʝʥʮʽʷ ʜʦ ʟʥʠʞʝʥʥʷ ʤʘʩʠ ʧʣʦʜʽʚ, ʤ̔ʦʚʽʨʥʦ, ʻ ʧʨʦʷʚʦʤ 

ʢʦʤʧʝʥʩʘʪʦʨʥʦ-ʧʨʠʩʪʦʩʫʚʘʣʴʥʠʭ ʨʝʘʢʮʽʡ ʦʨʛʘʥʽʟʤʫ ʩʘʤʠʮʽ ʜʣʷ 
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ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʧʦʚʥʦʮʽʥʥʦʛʦ ʚʠʥʦʰʫʚʘʥʥʷ ʟʥʘʯʥʦ ʙʽʣʴʰʦʾ 

ʢʽʣʴʢʦʩʪʽ ʧʣʦʜʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʦʢʘʟʘʚ, ʱʦ ʧʨʠ 
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ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʞʦʚʪʠʭ ʪʽʣ ʚʘʛʽʪʥʦʩʪʽ, ʢʽʣʴʢʦʩʪʽ 

ʞʠʚʠʭ ʧʣʦʜʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʫʧʦʶ ʟʽ ʩʚʠʥʮʝʚʦʶ ʽʥʪʦʢʩʠʢʘʮʽʻʶ ʧʨʠ 

ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʽʡ ʤʘʩʽ ʧʣʦʜʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʚʝʜʝʥʥʷ 

ʨʦʟʯʠʥʽʚ ʥʘʥʦʩʨʽʙʣʘ ʥʘ ʪʣʽ ʽʥʪʦʢʩʠʢʘʮʽʾ ʩʚʠʥʮʝʤ ʧʦʧʝʨʝʜʞʘʻ ʥʝʛʘʪʠʚʥʠʡ 
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ʚʧʣʠʚ ʦʩʪʘʥʥʴʦʛʦ ʥʘ ʧʨʦʮʝʩʠ ʝʤʙʨʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʣʦʜʽʚ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʫʤʦʚʘʭ ʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭʥʽʡ ʙʽʦʘʥʪʘʛʦʥʽʟʤ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʮʝʪʘʪ ʩʚʠʥʮʶ, ʥʘʥʦʩʨʽʙʣʦ, ʝʤʙʨʽʦʛʝʥʝʟ, 

ʙʽʦʘʥʪʦʛʦʥʽʟʤ. 

 

ʉʘʚʝʥʢʦʚʘ ɽ. ɸ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʤɻʙʨʠʦʪʦʢʩʠʯʥʦʩʪʠ ʘʮʝʪʘʪʘ ʩʚʠʥʮʘ ʦʪʜʝʣʴʥʦ ʠ ʚ ʢʦʤʙʠʥʘʮʠʠ  

ʩ ʥʘʥʦʩʝʨʝʙʨʦʤ 

ʀʩʩʣʝʜʦʚʘʣʠ ʚʣʠʷʥʠʝ ʘʮʝʪʘʪʘ ʩʚʠʥʮʘ ʠ ʥʘʥʦʩʝʨʝʙʨʘ ʥʘ 

ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʩʠʩʪʝʤʫ ʠ ʭʦʜ ʵʤʙʨʠʦʛʝʥʝʟʘ ʢʨʳʩ. ʆʧʨʝʜʝʣʷʣʠ 

ʵʤʙʨʠʦʪʦʢʩʠʯʥʦʩʪʴ ʘʮʝʪʘʪʘ ʩʚʠʥʮʘ ʠ ʥʘʥʦʩʝʨʝʙʨʘ, ʘ ʠʤʝʥʥʦ ʧʦʢʘʟʘʪʝʣʠ 

ʧʨʝʜ- ʠ ʧʦʩʪʠʤʧʣʘʥʪʘʮʠʦʥʥʦʡ ʩʤʝʨʪʥʦʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʚʚʝʜʝʥʠʠ ʥʠʟʢʠʭ ʜʦʟ ʩʚʠʥʮʘ + 

ʥʘʥʦʩʝʨʝʙʨʦ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʞʝʣʪʳʭ ʪʝʣ 

ʙʝʨʝʤʝʥʥʦʩʪʠ, ʢʦʣʠʯʝʩʪʚʘ ʞʠʚʳʭ ʧʣʦʜʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʛʨʫʧʧʦʡ ʩʦ 

ʩʚʠʥʮʦʚʦʡ ʠʥʪʦʢʩʠʢʘʮʠʝʡ ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦʡ ʤʘʩʩʝ ʧʣʦʜʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʚʝʜʝʥʠʝ ʨʘʩʪʚʦʨʦʚ ʥʘʥʦʩʝʨʝʙʨʘ ʥʘ ʬʦʥʝ 

ʠʥʪʦʢʩʠʢʘʮʠʠ ʩʚʠʥʮʦʤ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʧʦʩʣʝʜʥʝʛʦ 

ʥʘ ʧʨʦʮʝʩʩʳ ʵʤʙʨʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʣʦʜʦʚ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ ʙʠʦʘʥʪʘʛʦʥʠʟʤʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʮʝʪʘʪ ʩʚʠʥʮʘ, ʥʘʥʦʩʝʨʝʙʨʦ, ʵʤʙʨʠʦʛʝʥʝʟ, 

ʙʠʦʘʥʪʦʛʦʥʠʟʤ 

 

Savenkova ɽ. A. ɽxperimental Effect of Lead Acetate and Its 

Combination with Nanosilver on Embryogenesis of Rats  
Identification of potential embryotoxic effects of metals and 

nanometals performed by calculating pre-implantation and post-implantation 

embryonic mortality. Experimental simulation of the solution of lead acetate 

and silver nanoaquahelats on the body and the female on the embryogenesis 

was performed in rats. The test substance is administered to female gavage 

once a day at the same time, 1 to 19 days of gestation. 

Results of investigation of the influence of low doses of lead 

(experimental group) compared with a control group showed embryotoxicity 

lead. Indicators of embryos, embryos weight, dimensions and weight of the 

placenta in the group exposed lead somewhat lower, and fruit placental  

factor ï higher than the control group. 

Analysis of the performance of embryonic development in the group 

receiving the combination of lead acetate and silver nanoaquahelats showed 

improvement in embryonic development compared with the intact group. We 

observed a significant increase in the number of live embryos: 1 female to 

12,6% (10,13 Ñ 0,4 experiment to 9,0 Ñ 0,4 control). Also observed an 

increase in the number of corpora lutea of pregnancy by almost 10%. The 

experimental results showed the absence of postimplantation mortality in this 

group. 
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The experimental results suggest that the combined administration of 

drugs lead and silver nanoaquahelats observed improvement in embryonic 

development. The data indicate an increase of the corpora lutea of pregnancy, 

fetuses alive 1 female and postimplantation no mortality in comparison with 

control animals. 

Key words: lead acetate, nanosilver, embryogenesis, bioantogonism. 
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ɼ. ʅ. ʐʠʷʥ 

 

ʄʆʈʌʆʃʆɻʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ʉʊʈʋʂʊʋʈʅʆʁ 

ʆʈɻɸʅʀɿɸʎʀʀ ʗɼɽʈ ʄʆɿɾɽʏʂɸ ʏɽʃʆɺɽʂɸ 

 

ʀʟʫʯʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʤʦʟʞʝʯʢʘ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʣʦ ʥʘʰʠ 

ʟʥʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʝʛʦ ʬʫʥʢʮʠʡ [1, c. 20; 2, ʩ. 244 ï 248]. ʆʩʥʦʚʥʳʝ 

ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʤʦʟʞʝʯʢʘ ʤʦʞʥʦ ʧʦʥʷʪʴ, ʨʘʩʩʤʦʪʨʝʚ ʪʦʣʴʢʦ ʝʛʦ 

ʚʘʞʥʝʡʰʠʝ ʩʪʨʫʢʪʫʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʦʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʥʘʪʦʤʠʠ ʤʦʟʞʝʯʢʘ, ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʢʣʠʥʠʢʠ 

ʧʦʨʘʞʝʥʠʡ ʤʦʟʞʝʯʢʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʥʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʫʩʪʘʥʦʚʣʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʚʳʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʷʜʝʨ ʤʦʟʞʝʯʢʘ [3, ʩ. 318; 4, c. 185 ï 186]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʨʘʙʦʪ ʧʦʩʚʷʱʝʥʥʳʭ 

ʠʟʫʯʝʥʠʶ ʤʦʨʬʦʣʦʛʠʠ ʤʦʟʞʝʯʢʘ ʚ ʮʝʣʦʤ, ʩʠʩʪʝʤʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʷʜʝʨ ʤʦʟʞʝʯʢʘ ʯʝʣʦʚʝʢʘ ʥʝ ʧʨʦʚʦʜʠʣʠ  

[5, c. 65 ï 67]. ʆʩʪʘʶʪʩʷ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʜʦ ʢʦʥʮʘ ʚʳʷʩʥʝʥʥʳʤʠ 

ʚʦʟʨʘʩʪʥʳʝ ʩʫʙʢʣʝʪʦʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʥʝʡʨʦʥʘʭ ʷʜʝʨ ʤʦʟʞʝʯʢʘ. 

ʀʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʷʜʝʨ ʤʦʟʞʝʯʢʘ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʦʤ ʚ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʩʥʦʚʘʥʠʷ ʠʟʚʝʩʪʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʚ ʫʯʘʩʪʠʷ ʤʦʟʞʝʯʢʘ ʚ 

ʨʝʛʫʣʷʮʠʠ ʚʝʛʝʪʘʪʠʚʥʳʭ ʬʫʥʢʮʠʡ [6, c. 100; 7, ʩ. 135 ï 136].  

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʫʩʪʘʥʦʚʠʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʷʜʝʨ ʤʦʟʞʝʯʢʘ. 

ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʝʧʘʨʘʪʳ ʩʝʨʠʡ ʩʨʝʟʦʚ ʷʜʝʨ ʤʦʟʞʝʯʢʘ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ 64 ʪʨʫʧʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʳ ʤʘʢʨʦʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ, ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ, 
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ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʦʢʨʘʩʢʘ ʛʝʤʘʪʦʢʩʠʣʠʥ-ʵʦʟʠʥʦʤ, 

ʠʤʧʨʝʛʥʘʮʠʷ ʧʦ ɹʠʣʴʰʦʚʩʢʦʤʫ-ɻʨʦʩ, ʅʠʩʩʣʶ, ɻʦʣʴʜʞʠ-ɼʝʡʥʝʢʘ, 

ʂʨʫʪʩʘʡ, ɺʝʡʛʝʨʪʘ-ʇʘʣʷ), ʩʧʦʩʦʙ ʦʢʨʘʩʢʠ ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ (ʇʘʪ. ˉ 65245 ʦʪ 25.11.2011 ʛ.) [8, ʩ. 1;  

9, ʩ. 1], ʤʝʪʦʜʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʤʘʪʠʯʝʩʢʠʤ 

ʧʣʘʥʦʤ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʍʘʨʴʢʦʚʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʄʆɿ ʋʢʨʘʠʥʳ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʪʝʤʳ ʢʘʬʝʜʨʳ ʘʥʘʪʦʤʠʠ ʯʝʣʦʚʝʢʘ çʄʦʨʬʦʣʦʛʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʝʥʜʦʢʨʠʥʥʦʾ ʩʠʩʪʝʤʠ, ʥʝʨʚʦʚʦʾ ʪʘ ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤ ʚ ʥʦʨʤʽ ʪʘ 

ʧʽʜ ʚʧʣʠʚʦʤ ʜʝʷʢʠʭ ʯʠʥʥʠʢʽʚè (ʥʦʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 

0108U007050). ɸʚʪʦʨ ʷʚʣʷʝʪʩʷ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʟʘ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʙʝʣʦʤ ʚʝʱʝʩʪʚʝ 

ʤʦʟʞʝʯʢʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʯʝʪʳʨʝ ʮʝʥʪʨʘʣʴʥʳʭ ʧʦʜʢʦʨʢʦʚʳʭ ʷʜʨʘ ʩʝʨʦʛʦ 

ʚʝʱʝʩʪʚʘ, ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʢʦʨʦʡ ʧʦʣʫʰʘʨʠʡ ʤʦʟʞʝʯʢʘ: ʟʫʙʯʘʪʦʝ ʷʜʨʦ 

(ʩʘʤʦʝ ʢʨʫʧʥʦʝ), ʷʜʨʦ ʰʘʪʨʘ, ʰʘʨʦʚʠʜʥʦʝ ʷʜʨʦ ʠ ʧʨʦʙʢʦʚʠʜʥʦʝ ʷʜʨʦ. 

ɿʫʙʯʘʪʦʝ ʷʜʨʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʩʝʨʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʙʝʣʦʤ ʚʝʱʝʩʪʚʝ ʧʦʣʫʰʘʨʠʡ, ʢʦʪʦʨʦʝ ʧʦ ʩʚʦʝʡ 

ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ  ʦʪ ʩʝʨʦʛʦ ʚʝʱʝʩʪʚʘ 

ʢʦʨʳ. ʆʥʦ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʩʢʣʘʜʯʘʪʳʭ ʧʣʘʩʪʠʥʦʢ ʩʝʨʦʛʦ ʚʝʱʝʩʪʚʘ ï 

ʜʦʨʩʘʣʴʥʦʡ ʠ ʚʝʥʪʨʘʣʴʥʦʡ, ʢʦʪʦʨʳʝ ʦʢʨʫʞʝʥʳ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ ʙʝʣʳʤ 

ʚʝʱʝʩʪʚʦʤ. ʅʘ ʧʨʦʜʦʣʴʥʦʤ ʩʨʝʟʝ ʦʥʦ ʦʙʨʘʟʦʚʘʥʦ ʟʠʛʟʘʛʦʦʙʨʘʟʥʦ ʠʜʫʱʝʡ 

ʧʣʘʩʪʠʥʢʦʡ ʩʝʨʦʛʦ ʚʝʱʝʩʪʚʘ. ʐʠʨʠʥʘ ʧʣʘʩʪʠʥʢʠ ʥʝ ʚʝʟʜʝ ʦʜʠʥʘʢʦʚʘ ʠ 

ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ  0,3 ï 0,5 ʤʤ, ʦʪʢʨʳʪʘ ʚʥʫʪʨʴ, ʛʜʝ ʥʘʭʦʜʷʪʩʷ ʝʝ 

ʚʦʨʦʪʘ. ɺ ʟʫʙʯʘʪʦʤ ʷʜʨʝ ʤʦʟʞʝʯʢʘ ʥʘʤʠ ʫʩʪʘʥʦʚʣʝʥʳ ʢʨʫʧʥʳʝ ʥʝʡʨʦʥʳ, 

ʜʠʘʤʝʪʨʦʤ 30 ï 40 ʤʢ, ʠ ʤʝʣʢʠʝ, ʥʘʠʙʦʣʴʰʠʡ ʜʠʘʤʝʪʨ ʢʦʪʦʨʳʭ ʨʘʚʝʥ  

20 ï 25 ʤʢ.  

ʇʦ ʠʟʚʠʪʳʤ ʛʨʘʥʠʮʘʤ ʟʫʙʯʘʪʦʛʦ ʷʜʨʘ ʥʘʭʦʜʷʪʩʷ ʢʨʫʧʥʳʝ 

ʤʫʣʴʪʠʧʦʣʷʨʥʳʝ ʥʝʡʨʦʥʳ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʭʘʨʘʢʪʝʨʥʳʤʠ 

ʫʧʦʨʷʜʦʯʝʥʥʳʤʠ ʨʷʜʘʤʠ. ɼʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦ ʦʧʨʝʜʝʣʷʪʁʩʷ ʥʘʨʫʞʥʘʷ ʠ 

ʚʥʫʪʨʝʥʥʷʷ ʛʨʘʥʠʮʳ ʢʨʫʧʥʳʭ ʤʫʣʴʪʠʧʦʣʷʨʥʳʭ ʥʝʡʨʦʥʦʚ, ʧʣʦʪʥʦʩʪʴ 

ʢʦʪʦʨʳʭ ʥʝ ʚʝʟʜʝ ʦʜʠʥʘʢʦʚʘ (ʨʠʩ. 1). ʂʦʣʠʯʝʩʪʚʦ ʢʨʫʧʥʳʭ ʢʣʝʪʦʢ ʚ  

0,01 ʤʤ
3
 ʚ ʩʨʝʜʥʝʤ ï 23,6 ʚ ʜʦʨʩʘʣʴʥʦʤ ʦʪʜʝʣʝ ʷʜʨʘ ʠ ʚ ʚʝʥʪʨʘʣʴʥʦʤ ï 

28,5. ɺ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʩʪʘʨʰʝ 70 ʣʝʪ, ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʣʦʪʥʦʩʪʴ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʣʝʪʦʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 30%. ɺ ʜʦʨʩʘʣʴʥʦʡ ʯʘʩʪʠ 

ʟʫʙʯʘʪʦʛʦ ʷʜʨʘ ʢʣʝʪʢʠ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʠ ʣʝʞʘʪ ʥʘ ʙʦʣʴʰʝʤ ʨʘʩʩʪʦʷʥʠʠ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʚ ʚʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʣʝʪʦʢ 

ʚʳʰʝ. ɺʥʫʪʨʠ ʢʣʝʪʢʠ ʥʘʭʦʜʠʪʩʷ ʷʜʨʦ, ʦʢʨʫʞʝʥʥʦʝ ʙʦʣʝʝ ʩʚʝʪʣʦʡ 

ʧʨʦʪʦʧʣʘʟʤʦʡ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʥʠʩʩʣʝʚʩʢʫʶ ʟʝʨʥʠʩʪʦʩʪʴ. ʗʜʨʘ ʵʪʠʭ 

ʥʝʡʨʦʥʦʚ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʮʝʥʪʨʘʣʴʥʦ, ʥʦ ʙʦʣʴʰʝʡ 

ʯʘʩʪʴʶ ʵʢʩʮʝʥʪʨʠʯʥʦ, ʩ ʚʳʨʘʞʝʥʥʳʤ ʩʤʝʱʝʥʠʝʤ ʢ ʛʨʘʥʠʮʘʤ ʟʫʙʯʘʪʦʛʦ 

ʷʜʨʘ, ʯʪʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʷʪʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ 

ʥʝʡʨʦʥʘ ʢ ʚʥʫʪʨʝʥʥʝʡ ʠʣʠ ʥʘʨʫʞʥʦʡ ʩʪʦʨʦʥʝ ʟʫʙʯʘʪʦʛʦ ʷʜʨʘ (ʨʠʩ. 2). ʆʪ 
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ʪʝʣʘ ʢʣʝʪʦʢ ʦʪʭʦʜʷʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʤʥʦʛʦ ʚʝʪʚʷʱʠʝʩʷ ʜʝʥʜʨʠʪ.r 

ɸʢʩʦʥʳ ʢʣʝʪʦʢ ʦʢʨʫʞʝʥʳ ʤʠʝʣʠʥʦʤ ʫʞʝ ʚ ʩʝʨʦʤ ʚʝʱʝʩʪʚʝ ʟʫʙʯʘʪʦʛʦ 

ʷʜʨʘ ʠ ʜʘʶʪ ʢʦʣʣʘʪʝʨʘʣʠ, ʨʘʟʚʝʪʚʣʷʶʱʠʝʩʷ ʚʦʟʣʝ ʢʣʝʪʦʢ ʛʣʠʠ ʠ 

ʧʨʦʥʠʟʳʚʘʶʱʠʝ ʚʩʝ ʤʝʞʢʣʝʪʦʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʟʫʙʯʘʪʦʛʦ ʷʜʨʘ.  

ʄʝʣʢʠʝ ʛʣʠʘʣʴʥʳʝ ʢʣʝʪʢʠ ʨʘʩʩʝʷʥʳ ʚ ʤʝʞʢʣʝʪʦʯʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʝʞʜʫ ʢʨʫʧʥʳʤʠ ʥʝʡʨʦʥʘʤʠ. ɼʝʥʜʨʠʪʳ ʠ ʘʢʩʦʥʳ ʵʪʠʭ 

ʢʣʝʪʦʢ ʢʦʨʦʪʢʠʝ ʠ ʨʘʟʚʝʪʚʣʷʶʪʩʷ ʦʢʦʣʦ ʜʝʥʜʨʠʪʦʚ ʢʨʫʧʥʳʭ ʥʝʡʨʦʥʦʚ.  

ʇʨʦʙʢʦʚʠʜʥʦʝ ʷʜʨʦ ʤʦʟʞʝʯʢʘ ʨʘʩʧʦʣʦʞʝʥʦ ʤʝʜʠʘʣʴʥʝʝ ʦʪ 

ʚʝʨʭʥʝʛʦ ʢʨʘʷ ʟʫʙʯʘʪʦʛʦ ʷʜʨʘ. ʂʣʝʪʢʠ ʩʭʦʞʠ ʩ ʪʘʢʦʚʳʤʠ ʚ ʟʫʙʯʘʪʦʤ ʷʜʨʝ, 

ʢʨʫʧʥʳʝ ʥʝʡʨʦʥʳ ï 30 ï 45 ʤʢ, ʤʝʣʢʠʝ ï 20 ï 25 ʤʢ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʛʨʫʧʧʘʤʠ.  

 

  
ʈʠʩ. 1 ʈʠʩ. 2 

ʈʠʩ. 1. ɿʫʙʯʘʪʦʝ ʷʜʨʦ ʤʦʟʞʝʯʢʘ, ʣʝʚʦʝ. ʄʫʞʯʠʥʘ 45 ʣʝʪ. ʆʢʨʘʩʢʘ ʧʦ 

ʂʨʫʪʩʘʡ. ʋʚ. Ĭ100 

ʈʠʩ. 2. ɿʫʙʯʘʪʦʝ ʷʜʨʦ ʤʦʟʞʝʯʢʘ, ʣʝʚʦʝ. ʄʫʞʯʠʥʘ 38 ʣʝʪ. ʆʢʨʘʩʢʘ ʧʦ 

ʂʨʫʪʩʘʡ. ʋʚ. Ĭ400 

 

ʐʘʨʦʚʠʜʥʦʝ ʷʜʨʦ ʨʘʩʧʦʣʦʞʝʥʦ ʤʝʜʠʘʣʴʥʝʝ ʧʨʦʙʢʦʚʠʜʥʦʛʦ. 

ʂʣʝʪʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʛʨʫʧʧʘʤʠ, ʧʦ ʪʠʧʫ ʧʨʦʙʢʦʚʠʜʥʦʛʦ ʷʜʨʘ. ʈʘʟʤʝʨʳ 

ʢʣʝʪʦʢ, ʢʨʫʧʥʳʭ ʠ ʤʝʣʢʠʭ, ʘʥʘʣʦʛʠʯʥʳ ʪʘʢʦʚʳʤ ʚ ʟʫʙʯʘʪʦʤ ʷʜʨʝ. 

ʗʜʨʦ ʰʘʪʨʘ ʨʘʩʧʦʣʦʞʝʥʦ ʤʝʜʠʘʣʴʥʝʝ ʰʘʨʦʚʠʜʥʦʛʦ, ʚ ʙʝʣʦʤ 

ʚʝʱʝʩʪʚʝ ʯʝʨʚʷ, ʧʦ ʢʨʘʷʤ ʩʨʝʜʥʝʡ ʣʠʥʠʠ ʯʝʪʚʝʨʪʦʛʦ ʞʝʣʫʜʦʯʢʘ. ʂʣʝʪʢʠ 

ʢʨʫʧʥʳʝ ʠ ʤʝʣʢʠʝ, ʧʦ ʨʘʟʤʝʨʫ ʠ ʬʦʨʤʝ ʩʭʦʞʠ ʩ ʪʘʢʦʚʳʤʠ ʚ ʟʫʙʯʘʪʦʤ 

ʷʜʨʝ. 

ʅʘʤʠ ʪʘʢʞʝ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʛʣʠʷ ʷʜʝʨ ʤʦʟʞʝʯʢʘ ʥʘ 

ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ ʠʤʝʝʪ ʠʜʝʥʪʠʯʥʦʝ ʩʪʨʦʝʥʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʥʘʤ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ɺ ʷʜʨʘʭ ʤʦʟʞʝʯʢʘ ʥʘʤʠ ʚʳʷʚʣʝʥʳ ʢʨʫʧʥʳʝ ʥʝʡʨʦʥʳ, 

ʜʠʘʤʝʪʨʦʤ 30 ï 45 ʤʢ, ʠ ʤʝʣʢʠʝ, ʥʘʠʙʦʣʴʰʠʡ ʜʠʘʤʝʪʨ ʢʦʪʦʨʳʭ ʨʘʚʝʥ  

20 ï 25 ʤʢ. 
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2. ʂʦʣʠʯʝʩʪʚʦ ʢʨʫʧʥʳʭ ʢʣʝʪʦʢ ʚ 0,01 ʤʤ
3
 ʚ ʩʨʝʜʥʝʤ ï 23,6  

ʚ ʜʦʨʩʘʣʴʥʦʤ ʦʪʜʝʣʝ ʷʜʨʘ ʠ ʚ ʚʝʥʪʨʘʣʴʥʦʤ ï 28,5. 

3. ʗʜʨʘ ʢʨʫʧʥʳʭ ʥʝʡʨʦʥʦʚ ʟʫʙʯʘʪʦʛʦ ʷʜʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʵʢʩʮʝʥʪʨʠʯʥʦ, ʦʧʨʝʜʝʣʷʶʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʥʝʡʨʦʥʘ ʢ ʚʥʫʪʨʝʥʥʝʡ ʠʣʠ 

ʥʘʨʫʞʥʦʡ ʩʪʦʨʦʥʝ ʟʫʙʯʘʪʦʛʦ ʷʜʨʘ. 

4. ʗʜʨʘ ʤʦʟʞʝʯʢʘ ʠʤʝʶʪ ʦʜʥʦʪʠʧʥʦʝ ʛʠʩʪʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʣʝʢʩʘ ʢʣʘʩʩʠʯʝʩʢʠʭ ʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʫʜʝʪ ʠʟʫʯʝʥ 

ʤʦʨʬʦʛʝʥʝʟ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʷʜʝʨ ʤʦʟʞʝʯʢʘ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʫʯʝʪʦʤ ʤʘʢʨʦʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, 

ʛʠʩʪʦʪʦʧʦʛʨʘʬʠʠ ʠ ʛʠʩʪʦʛʝʥʝʟʘ ʥʘ ʵʪʘʧʘʭ ʦʥʪʦʛʝʥʝʟʘ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʦ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʷʜʝʨ ʤʦʟʞʝʯʢʘ ʧʦʟʚʦʣʷʶʪ 

ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʣʦʞʥʦʩʪʴ ʩʪʨʦʝʥʠʷ ʷʜʝʨ 

ʤʦʟʞʝʯʢʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʥʝʡʨʦʭʠʨʫʨʛʠʠ, ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʠ, ʥʝʚʨʦʣʦʛʠʠ, ʧʩʠʭʠʘʪʨʠʠ ʠ 

ʥʝʡʨʦʤʦʨʬʦʣʦʛʠʠ. ʆʥʠ ʜʦʧʦʣʥʷʪ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ 

ʦʙʱʝʧʨʠʥʷʪʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. 
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ʐʠʷʥ ɼ. ʄ. ʄʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʨʫʢʪʫʨʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʷʜʝʨ ʤʦʟʦʯʢʘ ʣʶʜʠʥʠ 

ʎ ʮʽʡ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ 

ʷʜʝʨ ʤʦʟʦʯʢʘ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʾʭʥʴʦʾ ʩʪʨʫʢʪʫʨʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ. ʆʧʠʩʘʥʦ 

ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʥʝʡʨʦʥʽʚ, ʾʭʥ ̔ʨʦʟʤʽʨʠ, ʱʽʣʴʥʽʩʪʴ ʫ 

ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧʘʭ. ʋʩʪʘʥʦʚʣʝʥʦ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʚʝʣʠʢʠʭ ʥʝʡʨʦʥʽʚ 

ʫ ʢʦʞʥʦʤʫ ʷʜʨʽ ʤʦʟʦʯʢʘ ʪʘ ʾʭʥʽʭ ʯʘʩʪʠʥʘʭ ʦʢʨʝʤʦ. ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʷʜʨʘ 

ʚʝʣʠʢʠʭ ʥʝʡʨʦʥʽʚ ʟʫʙʯʘʩʪʦʛʦ ʷʜʨʘ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʝʢʩʮʝʥʪʨʠʯʥʦ, 

ʚʠʟʥʘʯʘʶʪʴ ʥʘʣʝʞʥʽʩʪʴ ʥʝʡʨʦʥʘ ʜʦ ʚʥʫʪʨʽʰʥʴʦʾ ʘʙʦ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ 

ʧʣʘʩʪʠʥʢʠ ʟʫʙʯʘʩʪʦʛʦ ʷʜʨʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʥʝʡʨʦʤʦʨʬʦʣʦʛʽʷ, ʤʦʟʦʯʦʢ, ʥʝʡʨʦʥ, ʟʫʙʯʘʩʪʝ 

ʷʜʨʦ. 

 

ʐʠʷʥ ɼ. ʅ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʥʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʷʜʝʨ ʤʦʟʞʝʯʢʘ ʯʝʣʦʚʝʢʘ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʩʪʨʦʝʥʠʷ ʷʜʝʨ ʤʦʟʞʝʯʢʘ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʠʭ ʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʆʧʠʩʘʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʥʝʡʨʦʥʦʚ, ʠʭ ʨʘʟʤʝʨʳ, 

ʧʣʦʪʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ. ʆʧʨʝʜʝʣʝʥʦ 

ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʫʧʥʳʭ ʥʝʡʨʦʥʦʚ ʚ ʢʘʞʜʦʤ ʷʜʨʝ ʤʦʟʞʝʯʢʘ ʠ ʠʭ 

ʦʪʜʝʣʘʭ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʷʜʨʘ ʢʨʫʧʥʳʭ ʥʝʡʨʦʥʦʚ ʟʫʙʯʘʪʦʛʦ ʷʜʨʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʵʢʩʮʝʥʪʨʠʯʥʦ, ʦʧʨʝʜʝʣʷʶʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʥʝʡʨʦʥʘ ʢ 

ʚʥʫʪʨʝʥʥʝʡ ʠʣʠ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʩʪʠʥʢʠ ʟʫʙʯʘʪʦʛʦ ʷʜʨʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʡʨʦʤʦʨʬʦʣʦʛʠʷ, ʤʦʟʞʝʯʦʢ, ʥʝʡʨʦʥ, ʟʫʙʯʘʪʦʝ 

ʷʜʨʦ. 

 

Sheyan D. N. Morphological Features of Structural Organization 

of Human Cerebellum 

The study of the structural organization of the nuclei of the 

cerebellum is an actual issue in modern neuromorphology due to the necessary 

of the morphological study of the known physiological factors of the 

participation of the cerebellum in the regulation of vegetative functions. 

This work presents the morphological features of the structure of 

nuclei of the cerebellum at different levels of structural organization. We 
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described the morphological features of the neuronôs structure, their sizes, 

hardness in different age groups. The general numbers of large neurons in each 

nucleus of the cerebellum and in their parts separately were described. We 

established that the nuclei of large neurons in dentate nucleus located 

eccentrically, determine the essential quality of the neuron to the inner or outer 

lamina of the dentate nucleus. 

The data obtained can be used in the practice of neurosurgery, 

neurophysiology, neurology, psychiatry, and neuromorphology. They will 

complement present concepts about common regularities of the features of the 

structural organization of the nervous system in general. 

Key words: neuromorphology, cerebellum, neuron, dental nucleus. 
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ɸ. ɸ. ɺʠʥʦʛʨʘʜʦʚ, ɼ. ɸ. ʉʪʨʶʢʦʚ  

 

ʆʉʆɹɽʅʅʆʉʊʀ ʌʀʂʉɸʎʀʀ ʃɸɹʆʈɸʊʆʈʅʓʍ ɾʀɺʆʊʅʓʍ 

ʇʈʀ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓʍ ʀʉʉʃɽɼʆɺɸʅʀʗʍ 

 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʦʚʦʜʠʪʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ, ʘ ʙʝʣʘ ̫ ʢʨʳʩʘ ʯʘʱʝ ʚʩʝʛʦ 

ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ [1]. ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʤʝʣʢʠʤʠ 

ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʞʠʚʦʪʥʳʤʠ ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʥʝʦʙʭʦʜʠʤʘ ʬʠʢʩʘʮʠʷ [2; 3]. 

ʀʟʚʝʩʪʥʳ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʬʠʢʩʘʮʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ  

[1 ï 10]. ʇʨʠʤʝʥʷʶʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʢʘʤʝʨʳ ʠʟ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ, 

ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʠʟʫʘʣʴʥʦʛʦ ʥʘʙʣʶʜʝʥʠ ̫ʟʘ ʞʠʚʦʪʥʳʤʠ [4]. ʂʨʦʤʝ 

ʵʪʦʛʦ, ʜʣʷ ʬʠʢʩʘʮʠʠ ʢʨʳʩ ʠʤʝʝʪʩʷ ʤʥʦʛʦ ʜʨʫʛʠʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ: ʛʠʣʴʟʘ 

ʠʟ ʧʨʦʚʦʣʦʯʥʦʡ ʩʝʪʢʠ, ʞʝʩʪʢʠʝ ʮʠʣʠʥʜʨʳ. ɾʠʚʦʪʥʳʭ ʟʘʚʝʨʪʳʚʘʶʪ ʚ 

ʪʢʘʥʝʚʫʶ ʩʘʣʬʝʪʢʫ, ʩʝʪʢʫ ʠʟ ʤʷʛʢʦʡ ʧʨʦʚʦʣʦʢʠ, ʥʘʜʝʚʘʶʪ ʩʧʝʮʠʘʣʴʥʳʝ 

ʞʠʣʝʪʳ ʠʣʠ ʧʦʤʝʱʘʶʪ ʚ ʢʘʤʝʨʳ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ [3; 4]. 

ʀʥʜʠʚʠʜʫʘʣʴʥʫʶ ʤʘʥʠʧʫʣʷʮʠʦʥʥʫʶ ʢʘʤʝʨʫ ʜʣʷ ʙʳʩʪʨʦʡ 

ʬʠʢʩʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ ʠʥʲʝʢʮʠʡ ʨʘʟʨʘʙʦʪʘʣ ɹ. ʊ. ʐʚʠʥʷʢʦ (1972), ʘ 

ʉ. ɼ. ʂʦʚʪʫʥ ʠ ʅ. ɺ. ʂʦʢʰʘʨʝʚʘ (1970) ʧʨʝʜʣʦʞʠʣʠ ʩʧʝʮʠʘʣʴʥʳʝ ʞʠʣʝʪʳ, 

ʠʟʛʦʪʦʚʣʷʝʤʳʝ ʠʟ ʘʚʪʦʢʘʤʝʨʥʦʡ ʨʝʟʠʥʳ [4]. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʚʥʫʪʨʠʙʨʶʰʠʥʥʳʭ ʠ ʧʦʜʢʦʞʥʳʭ ʠʥʲʝʢʮʠʡ ʅ. ʀ. ʃʦʞʢʠʥ (1971) 

ʨʘʟʨʘʙʦʪʘʣ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʬʠʢʩʘʪʦʨ [4]. ʇʨʝʜʣʦʞʝʥʥʳʝ ʩʧʦʩʦʙʳ ʠ 

ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʬʠʢʩʘʮʠʠ ʤʝʣʢʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʦʙʣʘʜʘʶʪ 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ: ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʥʦʡ ʠ ʥʘʜʝʞʥʦʡ 

ʬʠʢʩʘʮʠʠ ʤʝʣʢʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ. ʂʨʦʤʝ ʪʦʛʦ, ʝʩʣʠ ʠ ʫʜʘʝʪʩʷ 

ʜʦʙʠʪʴʩʷ ʧʦʣʥʦʡ ʚʨʝʤʝʥʥʦʡ ʦʙʝʟʜʚʠʞʝʥʥʦʩʪʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʞʠʚʦʪʥʦʛʦ, 

ʪʦ ʵʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʪʦʣʴʢʦ ʥʘʞʠʤʘʥʠʝʤ, ʩʜʘʚʣʠʚʘʥʠʝʤ ʠ ʧʨʠʞʠʤʘʥʠʝʤ 

ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʝʛʦ ʪʝʣʘ, ʯʪʦ ʥʝ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ 

ʤʦʤʝʥʪʦʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ [1].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʬʠʢʩʘʮʠʷ ʢʨʳʩ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ 

ʧʨʠʚʷʟʳʚʘʥʠʷ ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʞʠʚʦʪʥʦʛʦ ʥʘ ʧʣʦʩʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ [5], ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʦʝʤʢʦ, ʠʣʠ ʧʦʤʝʱʝʥʠ ̫ ʚ 

ʦʛʨʘʥʠʯʠʚʘʶʱʫʶ ʧʝʨʝʤʝʱʝʥʠʝ ʢʘʧʩʫʣʫ, ʚʳʧʦʣʥʝʥʥʫʶ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʟ 

ʧʨʦʯʥʦʛʦ ʧʨʦʟʨʘʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʠʤʝʶʱʫʶ ʦʪʚʝʨʩʪʠʷ ʜʣʷ ʜʳʭʘʥʠʷ [6]. 

ʌʠʢʩʘʮʠ ʁʞʠʚʦʪʥʳʭ ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚʳʧʦʣʥʷʶʪ ʧʦʜ 

ʦʙʱʠʤ ʦʙʝʟʙʦʣʠʚʘʥʠʝʤ [7; 8]. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ  ʚʚʝʜʝʥʠʝ ʢʨʳʩ ʚ ʥʘʨʢʦʟ 

ʤʦʛʣʦ ʙʳ ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ ʯʠʩʪʦʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʆʪʩʫʪʩʪʚʠʝ 

ʤʝʪʦʜʠʢʠ ʬʠʢʩʘʮʠʠ ʤʝʣʢʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʦʝ ʙʳ 
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ʦʪʚʝʯʘʣʦ ʚʩʝʤ ʥʘʰʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʧʨʠʚʝʣʦ ʥʘʩ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʨʦʚʝʜʝʥʠʷ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʣʘ ʚ ʘʧʨʦʙʘʮʠʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʥʘʤʠ 

ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʬʠʢʩʘʮʠʠ ʞʠʚʦʪʥʳʭ (ʋɼʌ) ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʦʢʘʣʴʥʦʡ 

ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ. 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʪʝʤʳ 

ʢʘʬʝʜʨʳ ʘʥʘʪʦʤʠʠ, ʬʠʟʠʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ɻʋ çʃʫʛʘʥʩʢʠʡ 

ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʦè çʄʝʭʘʥʠʟʤʳ 

ʘʜʘʧʪʘʮʠʠ ʢ ʜʝʡʩʪʚʠʶ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè (ʥʦʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʨʝʛʠʩʪʨʘʮʠʠ 0198U002641). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʷʪʠ ʧʦʣʦʚʦʟʨʝʣʳʭ ʢʨʳʩʘʭ-ʩʘʤʮʘʭ 

ʣʠʥʠʠ ɺʠʩʪʘʨ ʩ ʤʘʩʩʦʡ 280 ï 320 ʛ, ʩʦʜʝʨʞʘʚʰʠʭʩʷ ʥʘ ʩʪʘʥʜʘʨʪʥʦʤ 

ʨʘʮʠʦʥʝ ʚʠʚʘʨʠʷ.  

ʇʦ ʨʘʟʤʝʨʘʤ ʢʨʳʩʳ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ ʜʝʪʘʣʠ ʬʠʢʩʠʨʫʶʱʝʛʦ 

ʫʩʪʨʦʡʩʪʚʘ (ʨʠʩ. 1). 

ʋʩʪʨʦʡʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʳʡ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ, ʛʜʝ 1, 2 ï 

ʙʦʢʦʚʳʝ ʩʪʝʥʢʠ ʋɼʌ ʩ ʧʘʟʘʤʠ (11); 3 ï ʜʦʨʩʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ; 4 ï 

ʧʝʨʝʜʥʷʷ ʩʪʝʥʢʘ ʩ ʦʪʚʝʨʩʪʠʝʤ ʜʣʷ ʬʠʢʩʘʮʠʠ ʰʝʠ ʢʨʳʩʳ (5); 6 ï ʟʘʜʥʷʷ 

ʩʪʝʥʢʘ ʩ ʦʪʚʝʨʩʪʠʝʤ ʜʣʷ ʭʚʦʩʪʘ (7); 8 ï ʟʘʜʚʠʞʢʘ ʩ ʦʪʚʝʨʩʪʠʷʤʠ (9) ʜʣʷ 

ʜʦʩʪʫʧʘ ʢ ʦʙʣʫʯʘʝʤʦʡ ʦʙʣʘʩʪʠ ʪʝʣʘ (ʆɹʇ) ʞʠʚʦʪʥʦʛʦ ʠ (10) ʜʣ̫ 

ʬʠʢʩʘʮʠʠ ʨʝʟʠʥʢʠ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʬʠʢʩʘʮʠʠ 

ʤʝʣʢʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʩʦʙʨʘʥʥʦʤ ʚʠʜʝ. 

 

  
ʈʠʩ. 1 ʈʠʩ. 2 

ʈʠʩ. 1. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʦʨʠʝʥʪʠʨʦʚʢʘ ʜʝʪʘʣʝʡ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ 

ʬʠʢʩʘʮʠʠ ʤʝʣʢʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ (ʩʭʝʤʘ) 

ʈʠʩ. 2. ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʬʠʢʩʘʮʠʠ ʤʝʣʢʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ 

 

ʇʨʝʜʣʦʞʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʜʫʨʫ ʬʠʢʩʘʮʠʠ ʟʘ ʩʯʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʝʝ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʥʝʩʣʦʞʥʳʭ ʠ ʙʳʩʪʨʳʭ 

ʤʘʥʠʧʫʣʷʮʠʡ, ʠʩʢʣʶʯʘʝʪ ʬʠʢʩʘʮʠʶ ʢʦʥʝʯʥʦʩʪʝʡ ʞʠʚʦʪʥʳʭ ʠ ʩʦʟʜʘʝʪ 

ʫʜʦʙʩʪʚʘ ʚ ʨʘʙʦʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘ. 
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ɼʣʷ ʬʠʢʩʘʮʠʠ ʧʦʜʦʧʳʪʥʦʛʦ ʞʠʚʦʪʥʦʛʦ, ʥʘʧʨʠʤʝʨ ʢʨʳʩʳ, ʚ 

ʫʩʪʨʦʡʩʪʚʝ ʚʳʪʘʩʢʠʚʘʶʪ ʟʘʜʚʠʞʢʫ (8) ʠʟ ʧʘʟʦʚ (11). ʋʩʪʨʦʡʩʪʚʦʤ 

ʥʘʢʨʳʚʘʶʪ ʢʨʳʩʫ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʰʝʷ ʞʠʚʦʪʥʦʛʦ ʧʦʧʘʜʘʝʪ ʚ 

ʦʪʚʝʨʩʪʠʝ (5), ʘ ʭʚʦʩʪ ï ʚ ʦʪʚʝʨʩʪʠʝ (7) (ʨʠʩ. 3). ɿʘʪʝʤ ʚʩʪʘʚʣʷʶʪ 

ʟʘʜʚʠʞʢʫ (8) ʚ ʧʘʟʳ (11). ʌʠʢʩʠʨʫʝʤ ʟʘʜʚʠʞʢʫ ʠ ʧʝʨʝʚʦʨʘʯʠʚʘʝʤ ʋɼʌ 

ʧʦ ʩʘʛʠʪʪʘʣʴʥʦʡ ʦʩʠ ʥʘ 180Ü. ʆʙʝʟʜʚʠʞʝʥʥʦʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʞʠʚʦʪʥʦʝ 

ʧʨʠʛʦʜʥʦ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ  ʩʝʘʥʩʘ ʣʦʢʘʣʴʥʦʡ ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ ʥʘ 

ʦʙʣʘʩʪʴ ʧʝʯʝʥʠ (ʨʠʩ. 4). ʇʨʠ ʵʪʦʤ ʥʦʨʤʘʣʴʥʦʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʦʛʦ ʥʝ ʥʘʨʫʰʝʥʦ. ɾʠʚʦʪʥʦʝ, ʚʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʦ, 

ʚʥʘʯʘʣʝ ʧʳʪʘʝʪʩʷ ʦʩʚʦʙʦʜʠʪʴʩʷ ʦʪ ʢʨʝʧʣʝʥʠʷ, ʥʦ ʧʦʩʣʝ ʥʝʩʢʦʣʴʢʠʭ 

ʧʦʧʳʪʦʢ ʫʩʧʦʢʘʠʚʘʝʪʩʷ ʠ ʨʘʩʩʣʘʙʣʷʝʪʩʷ, ʥʝ ʠʩʧʳʪʳʚʘʷ ʜʠʩʢʦʤʬʦʨʪʘ. 

 

  
ʈʠʩ. 3 ʈʠʩ. 4 

ʈʠʩ. 3. ʈʘʟʤʝʱʝʥʠʝ ʢʨʳʩʳ ʚ ʫʩʪʨʦʡʩʪʚʝ 

ʈʠʩ. 4. ʂʨʳʩʘ ʛʦʪʦʚʘ ʜʣʷ ʩʝʘʥʩʘ ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ 

 

ʇʨʠ ʧʦʤʦʱʠ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʙʳʣ ʧʨʦʚʝʜʸʥ ʢʫʨʩ ʣʦʢʘʣʴʥʦʡ 

ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ ʥʘ ʦʙʣʘʩʪʴ ʧʝʯʝʥʠ ʚ ʉʆɼ 30 ɻʨ (ʨʠʩ. 5). ɺʦ ʚʨʝʤʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʠ ʫ ʦʜʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʥʝ ʙʳʣʦ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʧʦʚʨʝʞʜʝʥʠʡ. ɾʠʚʦʪʥʳʝ ʩʧʦʢʦʡʥʦ ʧʝʨʝʥʦʩʠʣʠ ʩʝʘʥʩʳ ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ. 

ʇʨʦʩʪʦʪʘ ʚ ʢʦʥʩʪʨʫʢʮʠʠ, ʫʜʦʙʩʪʚʦ ʠ ʥʘʜʝʞʥʦʩʪʴ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʧʦʟʚʦʣʷʪʁ ʦʙʣʝʛʯʠʪʴ ʨʘʙʦʪʫ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʦʚ. 

ʇʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʚʳʩʦʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʧʨʦʩʪʦʪʫ ʠ ʧʨʘʢʪʠʯʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ 

ʬʠʢʩʘʮʠʠ ʤʝʣʢʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ. ɿʘ ʚʩʝ ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ ʦʙʝʩʧʝʯʠʣʦ ʥʘʜʝʞʥʫʶ ʦʙʝʟʜʚʠʞʝʥʥʦʩʪʴ ʞʠʚʦʪʥʦʛʦ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʜʘʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʣʦʢʘʣʴʥʦʡ ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ 

ʤʝʣʢʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʩʪʘʥʜʘʨʪʥʳʝ 

ʫʩʣʦʚʠʷ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ. 
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ʈʠʩ. 5. ʂʨʳʩʘ ʚʦ ʚʨʝʤʷ ʩʝʘʥʩʘ ʣʦʢʘʣʴʥʦʡ ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ ʥʘ ʦʙʣʘʩʪʴ 

ʧʝʯʝʥʠ 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 
1. ʄʘʣʳʡ ʧʨʘʢʪʠʢʫʤ ʧʦ ʬʠʟʠʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ /  

ɸ. ʉ. ɹʘʪʫʝʚ, ʀ. ʇ. ʅʠʢʠʪʠʥʘ, ɺ. ʃ. ɾʫʨʘʚʣʝʚ, ʅ. ʅ. ʉʦʢʦʣʦʚʘ. ï ʉʇʙ : 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ. ʫʥ-ʪ, 2001. ï 348 ʩ. 2. ɹʫʣʳʛʠʥ ɸ. ʅ. ʄʝʪʦʜʠʯʝʩʢʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʢʫʨʩʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʦʣʦʛʠʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʙʠʦʣʦʛʦ-ʭʠʤʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ /  

ɸ. ʅ. ɹʫʣʳʛʠʥ. ï ʀʚʘʥʦʚʦ : ʀʚʘʥʦʚ. ʛʦʩ. ʫʥ-ʪ, 2005. ï 43 ʩ. 3. ɹʦʣʴʰʦʡ 

ʧʨʘʢʪʠʢʫʤ ʧʦ ʬʠʟʠʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ : ʫʯʝʙ. ʧʦʩʦʙʠʝ ʜʣʷ  

ʚʫʟʦʚ / ʀ. ʇ. ɹʘʩʢʦʚʘ, ɻ. ʉ. ʀʧʧʦʣʠʪʦʚʘ, ʇ. ɸ. ʂʝʣʘʨʝʚʘ ʠ ʜʨ. ï ʄ. : 

ɺʳʩʰ. ʰʢ., 1984. ï 407 ʩ. 4. ɿʘʧʘʜʥʶʢ ʀ. ʇ. ʃʘʙʦʨʘʪʦʨʥʳʝ ʞʠʚʦʪʥʳʝ /  

ʀ. ʇ. ɿʘʧʘʜʥʶʢ, ɺ. ʀ. ɿʘʧʘʜʥʶʢ. ï ʂʠʝʚ : ɺʠʱʘ ʰʢ., 1983. ï 383 ʩ.  

5. ʇʘʪ. ˉ 86096 ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʬʠʢʩʘʮʠʠ 

ʤʝʣʢʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ / ʅʦʚʠʢʦʚ ɻ. ʀ., ʄʦʰʦʥʢʠʥʘ ʊ. ʈ. ï 

ʦʧʫʙʣ. 24.02.2009. ï ɹʶʣ. ˉ 4. 6. ʇʘʪʝʥʪ ˉ 2008119555/13 ʈʦʩʩʠʡʩʢʘʷ 

ʌʝʜʝʨʘʮʠʷ. ʋʩʪʨʦʡʩʪʚʦ ʜʣʷ ʬʠʢʩʘʮʠʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ / 

ʊʠʱʝʥʢʦ ɺ. ɺ., ʂʘʧʣʘʥ ʄ. ɸ. ï ʦʧʫʙʣ. 20.05.2008. ï ɹʶʣ. ˉ 7.  

7. ʇʘʪ. ˉ 2006107298/13 ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. ʉʧʦʩʦʙ ʬʠʢʩʘʮʠʠ 

ʤʝʣʢʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʧʦʣʦʞʝʥʠʠ ʥʘ ʩʧʠʥʝ ʥʘ ʦʧʝʨʘʮʠʦʥʥʦʤ 

ʩʪʦʣʝ / ɽʥʠʢʝʝʚ ɼ. ɸ., ɹʘʡʙʫʨʠʥʘ ɻ. ɸ. ʠ ʜʨ. ï ʦʧʫʙʣ. 09.03.2006. ï ɹʶʣ. 

ˉ 8. 8. ʇʘʪ. ˉ 2284167 ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. ʇʨʠʩʧʦʩʦʙʣʝʥʠʷ ʜʣʷ 

ʧʦʜʜʝʨʞʠʚʘʥʠʷ ʠʣʠ ʩʧʫʪʳʚʘʥʠʷ ʞʠʚʦʪʥʳʭ ʧʨʠ ʦʧʝʨʘʮʠʷʭ. ʥʘ ʧʦʣʝʟʥʫʶ 

ʤʦʜʝʣʴ / ɹʨʫʩʝʥʮʦʚ ʅ. ɸ., ɹʨʫʩʝʥʮʦʚʘ ʊ. ʅ. ï ʦʧʫʙʣ. 2006. ï ɹʶʣ. ˉ 9.  

9. ʈʫʢʦʚʦʜʩʪʚʦ ʢ ʧʨʘʢʪʠʯʝʩʢʠʤ ʟʘʥʷʪʠʷʤ ʧʦ ʬʠʟʠʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ ʠ 

ʞʠʚʦʪʥʳʭ : ʫʯʝʙ. ʧʦʩʦʙʠʝ / ʧʦʜ ʨʝʜ. ʀ. ʇ. ɸʰʤʘʨʠʥʘ, ɸ. ɸ. ʂʘʤʝʥʩʢʦʛʦ, 

ɻ. ʉ. ʉʫʭʦʚʦʡ. ï ʄ. : ʀʟʜ-ʚʦ ʄɻʋ, 2004. ï 256 ʩ. 10. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 

ʬʠʟʠʦʣʦʛʠʷ : ʧʨʘʢʪʠʢʫʤ ʧʦ ʬʠʟʠʦʣʦʛʠʠ / ʧʝʨ. ʩ ʘʥʛʣ. ʄ. ɸ. ʂʘʤʝʥʩʢʦʡ. ï 

ʄ. : ʄʠʨ, 1974. ï 350 ʩ. 
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ɺʠʥʦʛʨʘʜʦʚ ʆ. ɸ., ʉʪʨʶʢʦʚ ɼ. ʆ. ʆʩʦʙʣʠʚʦʩʪʽ ʬʽʢʩʘʮʽʾ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ ʧʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 
ʋ ʩʪʘʪʪʽ ʥʘʚʝʜʝʥʦ ʦʧʠʩ ʧʨʠʩʪʨʦʶ ʜʣʷ ʬʽʢʩʘʮʽʾ ʜʨʽʙʥʠʭ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ, ʟʦʢʨʝʤʘ ʱʫʨʽʚ, ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʣʦʢʘʣʴʥʦʾ 

ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ 5 ʩʪʘʪʝʚʦʟʨʽʣʠʭ ʱʫʨʘʭ-ʩʘʤʮʷʭ ʣʽʥʽʾ Wistar. ʈʦʙʦʪʘ 

ʥʘʣʝʞʠʪʴ ʜʦ ʤʝʜʠʮʠʥʠ, ʘ ʩʘʤʝ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʯʥʦʾ 

ʬʽʟʽʦʣʦʛʽʾ, ʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʁʜʣʷ ʬʽʢʩʘʮʽʾ ʜʨʽʙʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʪʚʘʨʠʥ, ʧʝʨʝʚʘʞʥʦ ʱʫʨʽʚ, ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʣʦʢʘʣʴʥʦʾ ʧʨʦʤʝʥʝʚʦʾ ʪʝʨʘʧʽʾ 

ʦʨʛʘʥʽʚ ʯʝʨʝʚʥʦʾ ʧʦʨʦʞʥʠʥʠ ʙʝʟ ʚʚʝʜʝʥʥʷ ʾʭ ʚ ʽʥʛʘʣʷʮʽʡʥʠʡ ʥʘʨʢʦʟ. 

ʉʧʦʩʽʙ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʬʽʢʩʘʮʽʾ ʪʘ ʟʨʫʯʥʽʩʪʴ ʨʦʙʦʪʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʬʽʢʩʘʮʽʷ ʜʨʽʙʥʠʭ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ. 

 

ɺʠʥʦʛʨʘʜʦʚ ɸ. ɸ., ʉʪʨʶʢʦʚ ɼ. ɸ. ʆʩʦʙʝʥʥʦʩʪʠ ʬʠʢʩʘʮʠʠ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʬʠʢʩʘʮʠʠ ʤʝʣʢʠʭ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʢʨʳʩ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʦʢʘʣʴʥʦʡ 

ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ ʦʨʛʘʥʦʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ 

ʥʘ 5 ʧʦʣʦʚʦʟʨʝʣʳʭ ʢʨʳʩʘʭ-ʩʘʤʮʘʭ ʣʠʥʠʠ Wistar. ʈʘʙʦʪʘ ʦʪʥʦʩʠʪʩʷ ʢ 

ʤʝʜʠʮʠʥʝ, ʘ ʠʤʝʥʥʦ ʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʬʠʟʠʦʣʦʛʠʠ, ʠ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʬʠʢʩʘʮʠʠ ʤʝʣʢʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʨʳʩ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʣʦʢʘʣʴʥʦʡ ʣʫʯʝʚʦʡ ʪʝʨʘʧʠʠ 

ʦʨʛʘʥʦʚ ʙʨʶʰʥʦʡ ʧʦʣʦʩʪʠ ʙʝʟ ʚʚʝʜʝʥʠʷ ʠʭ ʚ ʠʥʛʘʣʷʮʠʦʥʥʳʡ ʥʘʨʢʦʟ. 

ʉʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʬʠʢʩʘʮʠʠ ʠ ʫʜʦʙʩʪʚʦ ʨʘʙʦʪʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʬʠʢʩʘʮʠʷ 

ʤʝʣʢʠʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ. 

 

Vinogradov A. A., Stryukov D. A. Features of Fixing of 

Laboratory Animals at Experimental Researches 

In the article the resulted description of device is for fixing of shallow 

laboratory animals, in particular rats, during the leadthrough of local radial 

therapy of organs of abdominal region. Researches were conducted on five 

rats-males of line of Wistar. The invention relates to medicine, namely to 

experimental physiology, and may be used for fixation of small laboratory 

animals, preferably rats, during local radiotherapy of abdominal cavity without 

introducing them into the inhalation anesthesia. The method improves the 

reliability of fixing and usability. 

In using this device has been conducted a course local area of 

radiation therapy. During the experiment, none of the animals was mechanical 

damage. Animals quietly transferred sessions of radiotherapy. Simplicity in 

design, usability and reliability makes easier the work of experimentalists. 

The conducted researches showed high efficiency, simplicity and 

practicality of the offered device for fixing of shallow laboratory animals. For 
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all the time of experiment this device provided reliable ʦʙʝʟʜʚʠʞʝʥʥʦʩʪʴ of 

animal. The construction of this device can be recommended for using for 

local radial therapy of different organs of shallow laboratory animals, that will 

allow to create standard terms during the leadthrough of radial therapy. 

Key words: experimental researches, fixing of shallow laboratory 

animals. 

 

ʉʪʘʪʪʷ ʥʘʜʽʡʰʣʘ ʜʦ ʨʝʜʘʢʮʽʾ 20.05.2013 ʨ. 

ʇʨʠʡʥʷʪʦ ʜʦ ʜʨʫʢʫ 26.06.2013 ʨ. 
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ʌɸʈʄɸʂʆʃʆɻɯʗ 

 

ʋɼʂ 591.441:591.443:615.375 

 

ʉ. ɸ. ʂʘʱʝʥʢʦ, ʄ. ɺ. ɿʦʣʦʪʘʨʝʚʩʢʘʷ, ɸ. ɸ. ɿʘʭʘʨʦʚ,  

ʆ. ɸ. ʏʫʨʠʣʠʥ, ʄ. ɸ. ɹʦʨʦʜʠʥʘ 

 

ʀɿʄɽʅɽʅʀʗ ʆʈɻɸʅʆʄɽʊʈʀʏɽʉʂʀʍ ʇʆʂɸɿɸʊɽʃɽʁ 

ʊʀʄʋʉɸ ʀ ʉɽʃɽɿɽʅʂʀ ɹɽʃʓʍ ʂʈʓʉ ʇʆʃʆɺʆɿʈɽʃʆɻʆ 

ɺʆɿʈɸʉʊɸ ʇʆʉʃɽ ɺɺɽɼɽʅʀʗ ɺʓʉʆʂʆʁ ɼʆɿʓ 

ʎʀʂʃʆʌʆʉʌɸʅɸ 

 

ʊʠʤʫʩ-ʟʘʚʠʩʠʤʳʝ ʣʠʤʬʦʮʠʪʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʟʚʠʪʠʝ 

ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʠʤʤʫʥʥʦʛʦ ʦʪʚʝʪʘ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚʦ ʚʥʫʪʨʝʥʥʶʶ ʩʨʝʜʫ 

ʦʨʛʘʥʠʟʤʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʘʥʪʠʛʝʥʘ. ʇʨʦʣʠʬʝʨʘʮʠʷ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ 

ʊ-ʣʠʤʬʦʮʠʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʦʥʪʦʛʝʥʝʟʘ ʠ 

ʚʢʣʶʯʘʝʪ ʧʨʝʪʠʤʠʯʝʩʢʠʡ (ʢʦʩʪʥʳʡ ʤʦʟʛ), ʚʥʫʪʨʠʪʠʤʠʯʝʩʢʠʡ ʠ 

ʧʦʩʪʪʠʤʠʯʝʩʢʠʡ (ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʦʨʛʘʥʳ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ) ʵʪʘʧʳ, ʚ 

ʪʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʤʥʦʞʝʥʠʝ, ʤʠʛʨʘʮʠʷ ʠ ʛʠʙʝʣʴ ʢʣʝʪʦʢ [1]. 

ʂ ʮʝʥʪʨʘʣʴʥʳʤ ʦʨʛʘʥʘʤ ʠʤʤʫʥʦʛʝʥʝʟʘ, ʛʜʝ ʨʘʟʚʠʚʘʶʪʩʷ ʠ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʧʝʨʚʠʯʥʦʤʫ ʢʣʦʥʘʣʴʥʦʤʫ ʦʪʙʦʨʫ ʥʝʟʨʝʣʳʝ ʊ-ʣʠʤʬʦʮʠʪʳ, 

ʧʨʠʥʘʜʣʝʞʠʪ ʪʠʤʫʩ. ʂ ʬʫʥʢʮʠʷʤ ʪʠʤʫʩʘ ʦʪʥʦʩʠʪʩʷ ʢʦʥʪʨʦʣʴ ʤʠʛʨʘʮʠʠ 

ʩʦʟʨʝʚʘʶʱʠʭ ʣʠʤʬʦʮʠʪʦʚ ʚ ʊ-ʟʘʚʠʩʠʤʳʝ ʟʦʥʳ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʦʨʛʘʥʦʚ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ, ʚʘʞʥʝʡʰʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʩʝʣʝʟʝʥʢʘ. ɽʝ 

ʩʣʦʞʥʦʝ ʘʥʘʪʦʤʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ, ʚʢʣʶʯʘʶʱʝʝ ʪʠʤʫʩʟʘʚʠʩʠʤʳʝ, 

ʪʠʤʫʩʥʝʟʘʚʠʩʠʤʳʝ ʠ ʤʘʢʨʦʬʘʛʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʢʦʦʧʝʨʘʮʠʠ ʢʣʝʪʦʢ ʚ ʠʤʤʫʥʥʦʤ ʦʪʚʝʪʝ [2]. ʊʝʤʧ ʤʠʛʨʘʮʠʠ 

ʩʦʟʨʝʚʰʠʭ ʊ-ʣʠʤʬʦʮʠʪʦʚ ʠʟ ʚʠʣʦʯʢʦʚʦʡ ʞʝʣʝʟʳ ʚ ʩʝʣʝʟʝʥʢʫ ʥʝ ʟʘʚʠʩʠʪ 

ʦʪ ʧʦʪʨʝʙʥʦʩʪʠ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʊ-ʢʣʝʪʢʘʭ 

ʠ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʦʡ. ɺ ʦʪʚʝʪ ʥʘ ʘʥʪʠʛʝʥʥʫʶ ʩʪʠʤʫʣʷʮʠʶ ʚ 

ʩʝʣʝʟʝʥʢʝ ʧʨʦʠʩʭʦʜʠʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʘ ʊ- ʠ ɺ-ʣʠʤʬʦʮʠʪʦʚ ʧʨʠ ʫʯʘʩʪʠʠ 

ʩʪʨʦʤʘʣʴʥʦʛʦ ʤʠʢʨʦʦʢʨʫʞʝʥʠʷ ʠ ʘʥʪʠʛʝʥʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʢʣʝʪʦʢ [3; 4]. 

ɺ ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ CD3+, CD4+, CD8+
 
ʣʠʤʬʦʮʠʪʦʚ ʚ ʢʨʦʚʠ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʚʪʦʨʠʯʥʦʡ ʠʤʤʫʥʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʚ ʚʠʜʝ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ, ʘʫʪʦʠʤʤʫʥʥʳʭ ʠ ʘʣʣʝʨʛʠʯʝʩʢʠʭ  

ʟʘʙʦʣʝʚʘʥʠʡ [5]. ɺ ʩʭʝʤʘʭ ʣʝʯʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʙʦʣʝʟʥʝʡ ʧʨʠʤʝʥʷʝʪʩʷ 

ʠʤʤʫʥʦʜʝʧʨʝʩʩʘʥʪ ʮʠʢʣʦʬʦʩʬʘʥ, ʦʩʥʦʚʥʦʝ ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʦʛʦ ʩʚʷʟʘʥʦ ʩ 

ʧʦʜʘʚʣʝʥʠʝʤ ʧʨʦʣʠʬʝʨʘʮʠʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ɺ-ʣʠʤʬʦʮʠʪʦʚ, ʦʢʦʣʦ 

96% ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʚ ʢʦʩʪʥʦʤ ʤʦʟʛʝ [6]. ʇʨʝʧʘʨʘʪ ʪʘʢʞʝ ʧʨʦʷʚʣʷʝʪ 

ʩʚʦʝ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʊ-ʣʠʤʬʦʮʠʪʳ ʧʦʩʨʝʜʩʪʚʦʤ 

ʚʣʠʷʥʠʷ ʥʘ ʫʨʦʚʝʥʴ OPGL [7]. ɼʦʢʘʟʘʥʦ, ʯʪʦ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʣʠʤʬʦʠʜʥʦʡ ʪʢʘʥʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʮʠʢʣʦʬʦʩʬʘʥʘ ʩʥʠʞʘʝʪʩʷ ʚ 
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ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʟʠʨʦʚʢʠ ʧʨʝʧʘʨʘʪʘ [8; 9]. ʊʝʨʘʧʠʷ ʚʳʩʦʢʠʤʠ ʜʦʟʘʤʠ 

ʮʠʢʣʦʬʦʩʬʘʥʘ (200 ʤʛ/ʢʛ) ʚʳʟʳʚʘʝʪ ʧʦʣʥʦʝ ʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ [10].  

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʰʠʨʦʢʦ ʦʩʚʝʱʝʥʳ ʚʦʧʨʦʩʳ, 

ʢʘʩʘʶʱʠʝʩʷ ʠʟʫʯʝʥʠʷ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 

ʜʘʥʥʦʛʦ ʮʠʪʦʩʪʘʪʠʢʘ. ʆʜʥʘʢʦ ʨʘʙʦʪʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ ʩʪʨʫʢʪʫʨʫ ʪʠʤʫʩʘ ʠ ʩʝʣʝʟʝʥʢʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʮʠʢʣʦʬʦʩʬʘʥʘ ʚ ʚʳʩʦʢʦʡ ʜʦʟʝ, ʦʪʩʫʪʩʪʚʫʶʪ. ʇʦʵʪʦʤʫ ʮʝʣʴʶ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʦʨʛʘʥʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʠʤʫʩʘ ʠ 

ʩʝʣʝʟʝʥʢʠ ʧʦʣʦʚʦʟʨʝʣʳʭ ʢʨʳʩ ʧʨʠ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʠ, ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ 

ʧʨʠʤʝʥʝʥʠʝʤ ʮʠʢʣʦʬʦʩʬʘʥʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 36 ʙʝʩʧʦʨʦʜʥʳʭ ʙʝʣʳʭ ʢʨʳʩʘʭ-

ʩʘʤʮʘʭ ʧʦʣʦʚʦʟʨʝʣʦʛʦ ʚʦʟʨʘʩʪʘ ʤʘʩʩʦʡ 210 ï 250 ʛ. ɾʠʚʦʪʥʳʭ ʨʘʟʜʝʣʠʣʠ 

ʥʘ 2 ʛʨʫʧʧʳ ʧʦ 18 ʢʨʳʩ. ʂʨʳʩʘʤ 1 ʛʨʫʧʧʳ ʚʚʦʜʠʣʠ ʮʠʢʣʦʬʦʩʬʘʥ 

ʦʜʥʦʢʨʘʪʥʦ ʚʥʫʪʨʠʤʳʰʝʯʥʦ 200 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ. ʀʥʪʘʢʪʥʳʝ ʞʠʚʦʪʥʳʝ 

2 ʛʨʫʧʧʳ ʩʣʫʞʠʣʠ ʢʦʥʪʨʦʣʝʤ. ɺʳʚʝʜʝʥʠʝ ʢʨʳʩ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʧʨʦʚʦʜʠʣʠ ʧʫʪʝʤ ʜʝʢʘʧʠʪʘʮʠʠ ʧʦʜ ʵʬʠʨʥʳʤ ʥʘʨʢʦʟʦʤ ʥʘ 7, 30 ʠ  

90-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ. ʇʦʩʣʝ ʠʟʚʣʝʯʝʥʠʷ ʦʧʨʝʜʝʣʷʣʠ 

ʤʘʩʩʫ ʪʠʤʫʩʘ ʠ ʩʝʣʝʟʝʥʢʠ (ʤʛ) ʩ ʧʦʤʦʱʴʶ ʪʦʨʩʠʦʥʥʳʭ ʚʝʩʦʚ, ʠʟʤʝʨʷʣʠ 

ʜʣʠʥʫ, ʰʠʨʠʥʫ ʠ ʪʦʣʱʠʥʫ ʣʝʚʦʡ ʜʦʣʠ ʚʠʣʦʯʢʦʚʦʡ ʞʝʣʝʟʳ ʠ ʚʩʝʡ 

ʩʝʣʝʟʝʥʢʠ (ʤʤ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʰʪʘʥʛʝʥʮʠʨʢʫʣʷ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʦʙʨʘʙʘʪʳʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ çStatistica 6.0è. 

ʆʮʝʥʢʫ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ 

ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ (p < 0,05). 

ʄʘʩʩʘ ʪʠʤʫʩʘ ʞʠʚʦʪʥʳʭ ʥʘ 7-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʠʥʲʝʢʮʠʠ 

ʮʠʢʣʦʬʦʩʬʘʥʘ ʠʤʝʣʘ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ï 205,72 Ñ 9,82 ʤʛ (ʪʘʙʣ. 1).  

ɺ ʜʘʣʴʥʝʡʰʝʤ ʤʘʩʩʘ ʪʠʤʫʩʘ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʠ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʦʩʪʠʛʘʣʘ ʥʘ 90-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʧʨʝʧʘʨʘʪʘ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 300,87 Ñ 10,57 ʤʛ. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ 

7-ʝ ʩʫʪʢʠ ʥʘʙʣʶʜʝʥʠʷ ʤʘʩʩʘ ʪʠʤʫʩʘ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣʘ 

ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ ʥʘ 25,37%, ʥʘ 30-ʝ ʩʫʪʢʠ ï ʥʘ 6,30%. ʅʘ 90-ʝ ʩʫʪʢʠ 

ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʥʘ 22,02%.  

ʇʨʠʤʝʥʝʥʠʝ ʮʠʢʣʦʬʦʩʬʘʥʘ ʚʳʟʳʚʘʣʦ ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʦʨʛʘʥʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʪʠʤʫʩʘ ʧʦʣʦʚʦʟʨʝʣʳʭ ʞʠʚʦʪʥʳʭ ʥʘ 

ʨʘʥʥʠʭ ʩʨʦʢʘʭ ʥʘʙʣʶʜʝʥʠʷ: ʜʣʠʥʘ ʣʝʚʦʡ ʜʦʣʠ ʙʳʣʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʦ ʤʝʥʴʰʝ ʢʦʥʪʨʦʣʴʥʳʭ ʜʘʥʥʳʭ ʥʘ 20,18 ʠ 17,51%, ʰʠʨʠʥʘ ï  

ʥʘ 6,87 ʠ 12,06%, ʪʦʣʱʠʥʘ ï ʥʘ 27,27 ʠ 17,97% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 7 ʠ  

30-ʤ ʩʫʪʢʘʤ ʥʘʙʣʶʜʝʥʠʷ (ʪʘʙʣ. 1). ʂ 90-ʤ ʩʫʪʢʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʘʨʘʤʝʪʨʳ ʜʣʠʥʳ, ʰʠʨʠʥʳ ʠ ʪʦʣʱʠʥʳ ʣʝʚʦʡ ʜʦʣʠ ʚʠʣʦʯʢʦʚʦʡ ʞʝʣʝʟʳ 

ʦʩʪʘʚʘʣʠʩʴ ʩʥʠʞʝʥʥʳʤʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʥʪʘʢʪʥʳʤʠ ʢʨʳʩʘʤʠ ʥʘ 5,36% 

(ʜʣʠʥʘ), 10,82% (ʰʠʨʠʥʘ) ʠ 4,34% (ʪʦʣʱʠʥʘ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʦʪʣʠʯʠʷ ʟʥʘʯʝʥʠʡ ʦʨʛʘʥʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʪʠʤʫʩʘ ʚ 
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ʩʪʦʨʦʥʫ ʠʭ ʩʥʠʞʝʥʠʷ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʥʘ ʨʘʥʥʠʭ ʩʨʦʢʘʭ ʥʘʙʣʶʜʝʥʠʷ  

(7, 30-ʝ ʩʫʪʢʠ). 

 

ʊʘʙʣʠʮʘ 1 

ʇʦʢʘʟʘʪʝʣʠ ʤʘʩʩʳ ʪʠʤʫʩʘ (ʤʛ), ʜʣʠʥʳ, ʰʠʨʠʥʳ ʠ ʪʦʣʱʠʥʳ ʣʝʚʦʡ 

ʝʛʦ ʜʦʣʠ (ʤʤ) ʧʦʣʦʚʦʟʨʝʣʳʭ ʙʝʣʳʭ ʢʨʳʩ-ʩʘʤʮʦʚ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʮʠʢʣʦʬʦʩʬʘʥʘ ʠ ʚ ʢʦʥʪʨʦʣʝ (M Ñ m, n = 36) 

 

ɻ
ʨ
ʫ
ʧ
ʧ
ʘ

 

ʉʨʦʢʠ 

ʥʘʙʣʶʜʝʥʠʷ 

(ʩʫʪʢʠ) 

ʄʘʩʩʘ 

ʪʠʤʫʩʘ, ʤʛ 

ɼʣʠʥʘ ʣʝʚʦʡ 

ʜʦʣʠ ʪʠʤʫʩʘ, 

ʤʤ 

ʐʠʨʠʥʘ ʣʝʚʦʡ 

ʜʦʣʠ ʪʠʤʫʩʘ, 

ʤʤ 

ʊʦʣʱʠʥʘ 

ʣʝʚʦʡ ʜʦʣʠ 

ʪʠʤʫʩʘ, ʤʤ 

ʇ
ʦ
ʩ
ʣ
ʝ
 
ʚ
ʚ
ʝ
ʜ
ʝ
ʥ
ʠ
ʷ
 

ʮ
ʠ
ʢ
ʣ
ʦ
ʬ
ʦ
ʩ
ʬ
ʘ
ʥ
ʘ

 

7-ʝ 
205,72 Ñ 

9,82* 
13,41 ° 0,75* 6,51 ° 0,02* 2,16 ° 0,01 

30-ʝ 
240,27 Ñ 

3,00* 
14,76 ° 0,64* 6,78 ° 0,74* 3,15 ° 0,07* 

90-ʝ 
300,87 Ñ 

10,57 
17,84 Ñ 0,91 7,91 Ñ 1,33 3,97 Ñ 1,31 

ʂ
ʦ
ʥ
ʪ
ʨ
ʦ
ʣ
ʴ

 

7-ʝ 
275,67 Ñ 

31,25 
16,80 ° 0,15 6,99 ° 0,10 2,97 ° 0,01 

30-ʝ 
256,42 Ñ 

5,78 
17,89 ° 0,02 7,71 ° 0,17 3,84 ° 0,06 

90-ʝ 
234,62 Ñ 

14,86 
18,85 Ñ 0,13 8,87 Ñ 0,05 4,15 Ñ 0,08 

ʇʨʠʤʝʯʘʥʠʝ: * ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ c ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʦʥʪʨʦʣʴʥʦʡ  

ʛʨʫʧʧʳ (ʨ Ò 0,05) 

 

ʉʨʝʜʠ ʧʦʣʦʚʦʟʨʝʣʳʭ ʞʠʚʦʪʥʳʭ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʚʳʩʦʢʦʡ ʜʦʟʳ 

ʮʠʢʣʦʬʦʩʬʘʥʘ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʤʘʩʩʘ ʩʝʣʝʟʝʥʢʠ ʫʤʝʥʴʰʘʣʘʩʴ ʥʘ 

32,13, 26,22, 17,91% (7, 30, 90-ʝ ʩʫʪʢʠ) ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ 

ʜʘʥʥʳʤʠ (ʪʘʙʣ. 2). 

ʃʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʩʝʣʝʟʝʥʢʠ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ 

ʫʚʝʣʠʯʠʚʘʣʠʩʴ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʝʥʠʷ, ʥʦ ʠʭ ʧʦʢʘʟʘʪʝʣʠ ʥʝ 

ʜʦʩʪʠʛʘʣʠ ʟʥʘʯʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʥʪʘʢʪʥʳʤ ʢʨʳʩʘʤ. ɼʣʠʥʘ ʦʨʛʘʥʘ 

ʚʦʟʨʘʩʪʘʣʘ ʦʪ 35,67 Ñ 0,56, 37,06 Ñ 0,32 ʜʦ 38,95 Ñ 0,55 ʤʤ, ʯʪʦ ʥʠʞʝ 

ʜʘʥʥʳʭ ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʩʝʨʠʠ ʥʘ 5,56, 6,98, 5,11% (7, 30,  

90-ʝ ʩʫʪʢʠ). ʇʘʨʘʤʝʪʨʳ ʰʠʨʠʥʳ ʠ ʪʦʣʱʠʥʳ ʩʝʣʝʟʝʥʢʠ ʥʘ 7, 30,  

90-ʝ ʩʫʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʥʠʞʝʥʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʘʥʥʳʤʠ 

ʠʥʪʘʢʪʥʳʭ ʦʩʦʙʝʡ ʥʘ 1,10, 0,84 ʠ 0, 86% (ʰʠʨʠʥʘ) ʠ 10,43, 3,46 ʠ 4,02% 

(ʪʦʣʱʠʥʘ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʨʛʘʥʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʝʣʝʟʝʥʢʠ 

ʧʦʣʦʚʦʟʨʝʣʳʭ ʧʦʜʦʧʳʪʥʳʭ ʢʨʳʩ ʥʘʠʙʦʣʝʝ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʟʥʘʯʝʥʠʡ 

ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʩʝʨʠʠ ʥʘ 7-ʝ ʠ 30-ʝ ʩʫʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘ. 
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ʊʘʙʣʠʮʘ 2 

ʇʦʢʘʟʘʪʝʣʠ ʤʘʩʩʳ (ʤʛ), ʜʣʠʥʳ, ʰʠʨʠʥʳ ʠ ʪʦʣʱʠʥʳ ʩʝʣʝʟʝʥʢʠ (ʤʤ) 

ʧʦʣʦʚʦʟʨʝʣʳʭ ʙʝʣʳʭ ʢʨʳʩ-ʩʘʤʮʦʚ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʮʠʢʣʦʬʦʩʬʘʥʘ  

ʠ ʚ ʢʦʥʪʨʦʣʝ (M Ñ m, n = 36) 

 

ɻ
ʨ
ʫ
ʧ
ʧ
ʘ

 

ʉʨʦʢʠ 

ʥʘʙʣʶʜʝʥʠʷ 

(ʩʫʪʢʠ) 

ʄʘʩʩʘ 

ʩʝʣʝʟʝʥʢʠ, 

ʤʛ 

ɼʣʠʥʘ 

ʩʝʣʝʟʝʥʢʠ, ʤʤ 

ʐʠʨʠʥʘ 

ʩʝʣʝʟʝʥʢʠ, ʤʤ 

ʊʦʣʱʠʥʘ 

ʩʝʣʝʟʝʥʢʠ, 

ʤʤ 

ʇ
ʦ
ʩ
ʣ
ʝ
 
ʚ
ʚ
ʝ
ʜ
ʝ
ʥ
ʠ
ʷ
 

ʮ
ʠ
ʢ
ʣ
ʦ
ʬ
ʦ
ʩ
ʬ
ʘ
ʥ
ʘ

 

7-ʝ 
751,01 Ñ 

7,95
*
 

35,67 Ñ 0,56
*
 7,33 Ñ 0,34 3,95 Ñ 0,12 

30-ʝ 
836,83 Ñ 

2,13
*
 

37,06 Ñ 0,32
*
 7,08 Ñ 0,25 3,88 Ñ 0,09 

90-ʝ 
981,02 Ñ 

15,23
*
 

38,95 Ñ 0,55 8,11 Ñ 0,54 4,06 Ñ 0,23 

ʂ
ʦ
ʥ
ʪ
ʨ
ʦ
ʣ
ʴ

 

7-ʝ 
1106,67 Ñ 

2,88 
37,77 Ñ 0,75 7,25 Ñ 0,21 4,41 Ñ 0,25 

30-ʝ 
1134,17 Ñ 

4,09 
39,84 Ñ 0,45 7,14 Ñ 0,33 3,75 Ñ 0,11 

90-ʝ 
1195,01 Ñ 

7,18 
40,22 Ñ 0,78 8,18 Ñ 0,22 4,23 Ñ 0,16 

ʇʨʠʤʝʯʘʥʠʝ: * ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ c ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʦʥʪʨʦʣʴʥʦʡ  

ʛʨʫʧʧʳ (ʨ Ò 0,05) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ɺʠʣʦʯʢʦʚʘʷ ʞʝʣʝʟʘ ʠ ʩʝʣʝʟʝʥʢʘ ʧʦʣʦʚʦʟʨʝʣʳʭ ʢʨʳʩ ʘʢʪʠʚʥʦ 

ʨʝʘʛʠʨʫʶʪ ʥʘ ʦʜʥʦʢʨʘʪʥʦʝ ʚʚʝʜʝʥʠʝ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʦʛʦ ʧʨʝʧʘʨʘʪʘ 

ʮʠʢʣʦʬʦʩʬʘʥʘ ʚ ʚʳʩʦʢʦʡ ʜʦʟʝ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʳʨʘʞʝʥʥʦʤ ʩʥʠʞʝʥʠʠ 

ʦʨʛʘʥʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʨʛʘʥʦʚ ʥʘ ʨʘʥʥʠʭ ʩʨʦʢʘʭ ʥʘʙʣʶʜʝʥʠʷ  

(7, 30-ʝ ʩʫʪʢʠ).  

2. ʂ 90-ʤ ʩʫʪʢʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʟʘʚʝʨʰʝʥʠʝ 

ʫʛʥʝʪʘʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʘ ʥʘ ʣʠʤʬʦʠʜʥʫʶ ʪʢʘʥʴ ʪʠʤʫʩʘ ʠ 

ʩʝʣʝʟʝʥʢʠ ʞʠʚʦʪʥʳʭ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʠʭ 

ʦʨʛʘʥʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʧʦ ʧʨʦʰʝʩʪʚʠʠ 1 ʤʝʩʷʮʘ ʩ ʤʦʤʝʥʪʘ ʚʚʝʜʝʥʠʷ 

ʠʤʤʫʥʦʩʫʧʨʝʩʩʦʨʘ ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ ʧʨʦʮʝʩʩʳ ʘʜʘʧʪʘʮʠʠ ʠ ʯʘʩʪʠʯʥʦ 

ʚʦʩʩʪʘʥʦʚʣʠʚʘʝʪʩʷ ʥʦʨʤʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʫʢʘʟʘʥʥʳʭ ʦʨʛʘʥʦʚ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ. 

3. ʆʜʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʨʛʘʥʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʚʠʣʦʯʢʦʚʦʡ ʞʝʣʝʟʳ ʠ ʩʝʣʝʟʝʥʢʠ ʚ ʦʜʠʥʘʢʦʚʳʝ ʩʨʦʢʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦʩʣʝ 

ʚʚʝʜʝʥʠʷ ʚʳʩʦʢʦʡ ʜʦʟʳ ʮʠʢʣʦʬʦʩʬʘʥʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʪʝʩʥʦʡ 

ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʦʨʛʘʥʘʤʠ. 
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ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 

1. ʈʝʛʫʣʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʧʝʧʪʠʜʦʚ ʵʧʠʬʠʟʘ ʥʘ ʨʘʟʚʠʪʠʝ  

ʊ-ʣʠʤʬʦʮʠʪʦʚ ʫ ʤʳʰʝʡ ʣʠʥʠʠ ʉɺɸ ʧʨʠ ʩʪʘʨʝʥʠʠ: ʨʦʣʴ ʤʠʢʨʦʦʢʨʫʞʝʥʠʷ 

ʦʨʛʘʥʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʳʭ ʬʘʢʪʦʨʦʚ /  

ʀ. ʌ. ʃʘʙʫʥʝʮ, ɻ. ʄ. ɹʫʪʝʥʢʦ, ɺ. ʍ. ʍʘʚʠʥʩʦʥ ʠ ʜʨ. // ʋʩʧʝʭʠ 

ʛʝʨʦʥʪʦʣʦʛʠʠ. ï 2003. ï ɺʳʧ. 12. ï ʉ. 111 ï 120. 2. ʐʘʧʢʠʥ ʖ. ɻ. 

ʉʝʣʝʟʝʥʢʘ ʠ ʠʤʤʫʥʥʳʡ ʩʪʘʪʫʩ ʦʨʛʘʥʠʟʤʘ / ʖ. ɻ. ʐʘʧʢʠʥ,  

ɺ. ɺ. ʄʘʩʣʷʢʦʚ // ɺʝʩʪʥ. ʭʠʨʫʨʛʠʠ. ï 2009. ï ʊ. 168, ˉ 2. ï ʉ. 110 ï 113.  

3. ʃʝʙʝʜʠʥʩʢʘʷ ʆ. ɺ. ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʪʦʢ-

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʚ ʪʠʤʫʩʝ ʠ ʩʝʣʝʟʝʥʢʝ ʞʠʚʦʪʥʳʭ ʨʘʟʣʠʯʥʳʭ 

ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ / ʆ. ɺ. ʃʝʙʝʜʠʥʩʢʘʷ, ʖ. ʌ. ɻʦʨʩʢʘʷ, ɽ. ʖ. ʐʫʢʣʠʥʘ // 

ʄʦʨʬʦʣʦʛʠʷ. ï 2005. ï ʊ. 127, ˉ 3. ï ʉ. 41 ï 44. 4. ʗʨʠʣʠʥ ɸ. ɸ. 

ɻʦʤʝʦʩʪʘʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʝ. ʂʦʥʪʨʦʣʴ ʯʠʩʣʝʥʥʦʩʪʠ 

ʣʠʤʬʦʮʠʪʦʚ / ɸ. ɸ. ʗʨʠʣʠʥ // ʀʤʤʫʥʦʣʦʛʠʷ. ï 2004. ï  ̄5. ï ʉ. 312 ï 320. 

5. ʂʘʨʘʫʣʦʚ ɸ. ɺ. ʂʣʠʥʠʢʦ-ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʠʤʫʥʦʬʘʥʘ ʧʨʠ ʦʧʧʦʨʪʫʥʠʩʪʠʯʝʩʢʠʭ ʠʥʬʝʢʮʠʷʭ //  

ɸ. ɺ. ʂʘʨʘʫʣʦʚ. ï ʃʝʯʘʱʠʡ ʚʨʘʯ. ï 2000. ï ˉ 5 ï 6. ï ʉ. 28 ï 29.  

6. ʄʘʰʢʦʚʩʢʠʡ ʄ. ɼ. ʃʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ / ʄ. ɼ. ʄʘʰʢʦʚʩʢʠʡ. ï  

ʄ. : ʅʦʚʘʷ ʚʦʣʥʘ, 2005. ï 1206 ʩ. 7. Kong Y. OPG Lisa key regulator of 

osteoclastogenesis, lymphocyte development and lymphnode organogenesis / 

Y. Kong, H. Yoshida // Nature. ï 1998. ï Vol. 397. ï P. 315 ï 327.  

8. ʇʝʪʨʦʚʘ ɽ. ʕ. ɻʄɼʇ ʧʦʪʝʥʮʠʨʫʝʪ ʮʠʪʦʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ TNF-a  

ʠ ʮʠʪʦʩʪʘʪʠʢʦʚ ʥʘ ʦʧʫʭʦʣʝʚʳʝ ʢʣʝʪʢʠ / ɽ. ʕ. ʇʝʪʨʦʚʘ, ʊ. ʀ. ɺʘʣʷʢʠʥʘ,  

ɺ. ɸ. ʅʝʩʤʝʷʥʦʚʘ // ʄʝʜ. ʠʤʤʫʥʦʣʦʛʠʷ. ï 2002. ï ʊ. 4, ˉ 2. ï  

ʉ. 304 ī 305. 9. ɺʦʨʦʙʴʸʚ ɸ. ɸ. ʇʨʠʥʮʠʧʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʩʪʨʘʪʝʛʠʷ 

ʧʨʠʤʝʥʝʥʠʷ ʠʤʤʫʥʦʤʦʜʫʣʷʪʦʨʦʚ ʚ ʤʝʜʠʮʠʥʝ / ɸ. ɸ. ɺʦʨʦʙʴʸʚ // ɾʫʨʥ. 

ʤʠʢʨʦʙʠʦʣʦʛʠʠ. ï 2002. ï ˉ 4. ï ʉ. 93 ï 98. 10. ʏʠʢʠʣʝʚʘ ʀ. ʆ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʠʤʤʫʥʦʪʝʨʘʧʠʠ ʠ 

ʠʤʤʫʥʦʧʨʦʬʠʣʘʢʪʠʢʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ /  

ʀ. ʆ. ʏʠʢʠʣʝʚʘ, ɽ. ʆ. ʍʘʣʪʫʨʠʥʘ, ʄ. ɺ. ʂʠʩʝʣʝʚʩʢʠʡ // ʄʦʣʝʢʫʣʷʨ. 

ʤʝʜʠʮʠʥʘ. ï 2003. ï ˉ 2. ï ʉ. 40 ï 47. 

 

 

ʂʘʱʝʥʢʦ ʉ. ɸ., ɿʦʣʦʪʘʨʝʚʩʴʢʘ ʄ. ɺ., ɿʘʭʘʨʦʚ ʆ. ʆ.,  

ʏʫʨʽʣʽʥ ʆ. ʆ., ɹʦʨʦʜʽʥʘ ʄ. ʆ. ɿʤʽʥʠ ʦʨʛʘʥʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʪʠʤʫʩʘ ʡ ʩʝʣʝʟʽʥʢʠ ʙʽʣʠʭ ʱʫʨʽʚ ʩʪʘʪʝʚʦʟʨʽʣʦʛʦ ʚʽʢʫ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ 

ʚʠʩʦʢʦʾ ʜʦʟʠ ʮʠʢʣʦʬʦʩʬʘʥʫ 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʦʨʛʘʥʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʪʠʤʫʩʘ ʡ ʩʝʣʝʟʽʥʢʠ ʩʪʘʪʝʚʦʟʨʽʣʠʭ ʱʫʨʽʚ-ʩʘʤʮʽʚ ʧʨʠ ʽʤʫʥʦʩʫʧʨʝʩʽʾ, 

ʽʥʜʫʢʦʚʘʥʽʡ ʦʜʥʦʨʘʟʦʚʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʠʩʦʢʦʾ ʜʦʟʠ ʮʠʢʣʦʬʦʩʬʘʥʫ  

(200 ʤʛ/ʢʛ ʚʥʫʪʨʽʰʥʴʦʤô̫ ʟʦʚʦ). ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʥʘ 

36 ʙʝʟʧʦʨʦʜʥʠʭ ʙʽʣʠʭ ʱʫʨʘʭ-ʩʘʤʮʷʭ ʩʪʘʪʝʚʦʟʨʽʣʦʛʦ ʚʽʢʫ ʥʘ 7, 30 ʽ 90-ʪʫ 

ʜʦʙʫ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ. ɺʠʤʽʨʶʚʘʣʠ ʤʘʩʫ ʪʠʤʫʩʘ ʡ ʩʝʣʝʟʽʥʢʠ 
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(ʤʛ), ʜʦʚʞʠʥʫ, ʰʠʨʠʥʫ ʡ ʪʦʚʱʠʥʫ ʯʘʩʪʢʠ ʚʠʣʦʯʢʦʚʦʾ ʟʘʣʦʟʠ ʡ ʫʩʽʻʾ  

ʩʝʣʝʟʽʥʢʠ (ʤʤ). ɿô̫ ʩʫʚʘʣʠ, ʱʦ ʮʽ ʦʨʛʘʥʠ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʪʚʘʨʠʥ 

ʨʝʘʛʫʚʘʣʠ ʥʘ ʽʥô̒ ʢʮʽʶ ʚʠʩʦʢʦʾ ʜʦʟʠ ʮʠʢʣʦʬʦʩʬʘʥʫ ʚʠʨʘʞʝʥʠʤ ʟʥʠʞʝʥʥʷʤ 

ʦʨʛʘʥʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʨʘʥʥʽ ʪʝʨʤʽʥʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (7, 30 ʜʦʙʘ). 

ɼʦ 90 ʜʦʙʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʙʫʚʘʣʦʩʷ ʚʽʜʥʦʚʣʝʥʥʷ ʙʽʣʴʰʦʩʪʽ 

ʦʨʛʘʥʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʠʤʫʩʘ ʡ ʩʝʣʝʟʽʥʢʠ, ʱʦ ʩʚʽʜʯʠʣʦ ʧʨʦ 

ʘʜʘʧʪʘʮʽʶ ʦʨʛʘʥʽʚ ʜʦ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʦʛʦ ʚʧʣʠʚʫ ʧʨʝʧʘʨʘʪʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʱʫʨʠ, ʪʠʤʫʩ, ʩʝʣʝʟʽʥʢʘ, ʦʨʛʘʥʦʤʝʪʨʠʯʥʽ 

ʧʦʢʘʟʥʠʢʠ, ʮʠʢʣʦʬʦʩʬʘʥ. 

 

ʂʘʱʝʥʢʦ ʉ. ɸ., ɿʦʣʦʪʘʨʝʚʩʢʘʷ ʄ. ɺ., ɿʘʭʘʨʦʚ ɸ. ɸ.,  

ʏʫʨʠʣʠʥ ʆ. ɸ., ɹʦʨʦʜʠʥʘ ʄ. ɸ. ʀʟʤʝʥʝʥʠʷ ʦʨʛʘʥʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʪʠʤʫʩʘ ʠ ʩʝʣʝʟʝʥʢʠ ʙʝʣʳʭ ʢʨʳʩ ʧʦʣʦʚʦʟʨʝʣʦʛʦ ʚʦʟʨʘʩʪʘ 

ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʚʳʩʦʢʦʡ ʜʦʟʳ ʮʠʢʣʦʬʦʩʬʘʥʘ 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʦʨʛʘʥʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʪʠʤʫʩʘ ʠ ʩʝʣʝʟʝʥʢʠ ʧʦʣʦʚʦʟʨʝʣʳʭ ʢʨʳʩ-ʩʘʤʮʦʚ ʧʨʠ 

ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʠ, ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʦʜʥʦʢʨʘʪʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʚʳʩʦʢʦʡ 

ʜʦʟʳ ʮʠʢʣʦʬʦʩʬʘʥʘ (200 ʤʛ/ʢʛ ʚʥʫʪʨʠʤʳʰʝʯʥʦ). ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 36 ʙʝʩʧʦʨʦʜʥʳʭ ʙʝʣʳʭ ʢʨʳʩʘʭ-ʩʘʤʮʘʭ ʧʦʣʦʚʦʟʨʝʣʦʛʦ 

ʚʦʟʨʘʩʪʘ ʥʘ 7, 30 ʠ 90-ʝ ʩʫʪʢʠ ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʧʨʝʧʘʨʘʪʘ. ʀʟʤʝʨʷʣʠ ʤʘʩʩʫ 

ʪʠʤʫʩʘ ʠ ʩʝʣʝʟʝʥʢʠ (ʤʛ), ʜʣʠʥʫ, ʰʠʨʠʥʫ ʠ ʪʦʣʱʠʥʫ ʜʦʣʠ ʚʠʣʦʯʢʦʚʦʡ 

ʞʝʣʝʟʳ ʠ ʚʩʝʡ ʩʝʣʝʟʝʥʢʠ (ʤʤ). ɺʳʷʩʥʠʣʠ, ʯʪʦ ʜʘʥʥʳʝ ʦʨʛʘʥʳ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ ʞʠʚʦʪʥʳʭ ʨʝʘʛʠʨʦʚʘʣʠ ʥʘ ʠʥʲʝʢʮʠʶ ʚʳʩʦʢʦʡ ʜʦʟʳ 

ʮʠʢʣʦʬʦʩʬʘʥʘ ʚʳʨʘʞʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ ʦʨʛʘʥʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʥʘ ʨʘʥʥʠʭ ʩʨʦʢʘʭ ʥʘʙʣʶʜʝʥʠʷ (7, 30-ʝ ʩʫʪʢʠ). ʂ 90-ʤ ʩʫʪʢʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʣʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ 

ʦʨʛʘʥʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʪʠʤʫʩʘ ʠ ʩʝʣʝʟʝʥʢʠ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ ʦʙ ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʦʚ ʢ ʠʤʤʫʥʦʩʫʧʨʝʩʩʠʚʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ ʧʨʝʧʘʨʘʪʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʨʳʩʳ, ʪʠʤʫʩ, ʩʝʣʝʟʝʥʢʘ, ʦʨʛʘʥʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʮʠʢʣʦʬʦʩʬʘʥ. 

 

Kashchenko S. A., Zolotarevskaya M. V., Zakharov A. A., 

Churilin O. A., Borodina M. A. Changes of Organometriʩ Indices of the 

Thymus and Spleen of White Mature Rats After the Introduction of High-

Dose Cyclophosphamide 

The aim of investigation was been to study of the organometric 

indices of thymus and spleen of mature male rats with immunosuppression 

induced by a single introduction of high-dose cyclophosphamide (200 mg/kg 

intramuscularly), that promotes of complete reprogramming of immune 

system. Study was carried out on 36 white outbred male rats of mature age on 

7, 30 and 90 days after injection. It were measured the mass of the thymus and 

spleen (mg), the length, width and thickness of left thymus lobe and spleen 

whole (mm). It was found that these organs of the immune system in animals 
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responded to an injection of high-dose cyclophosphamide by a pronounced 

decrease of organometric indices in early terms of supervision (7, 30 days). By 

90 days of the study was been a restoration of most organometric parameters 

of the thymus and spleen, which indicated of adaptation to the 

immunosuppressive effect of the drug. Unidirectional changes of organometric 

indices of thymus and spleen in the same period of observation after the 

administration of high-dose cyclophosphamide indicated the presence of the 

close morphological and functional connection between the organs. 

Key words: rats, thymus, spleen, organometriʩ indices, 

cyclophosphamide. 
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ʇɸʊʆʃʆɻɯʗ ʆʇʆʈʅʆ-ʈʋʍʆɺʆɰ ʉʀʉʊɽʄʀ 

 

ʋɼʂ 616.714+616.716 

 

ʀ. ɺ. ɸʥʜʨʝʝʚʘ, ʆ. ʄ. ʉʝʜʳʭ, ʉ. ʅ. ʏʝʨʪʦʚ 

 

ɺʆɿʄʆɾʅʆʉʊʀ ʀʉʉʃɽɼʆɺɸʅʀʗ ɺʀʉʆʏʅʆ-

ʅʀɾʅɽʏɽʃʖʉʊʅʆɻʆ ʉʋʉʊɸɺɸ  

ʇʈʀ ʆʈʊʆʇɸʅʊʆʄʆɻʈɸʌʀʀ 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʠʩʦʯʥʦ-ʥʠʞʥʝʯʝʣʶʩʪʥʦʛʦ ʩʫʩʪʘʚʘ (ɺʅʏʉ) 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʤʝʨʦʧʨʠʷʪʠʝʤ ʧʨʠ ʝʛʦ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʷʭ [1; 2]. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʘʜʝʢʚʘʪʥʦʛʦ 

ʣʝʯʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʥʘʨʫʰʝʥʠʡ ʚ ʩʫʩʪʘʚʝ ʨʘʟʚʠʚʘʶʪʩʷ ʧʨʠʟʥʘʢʠ 

ʚʪʦʨʠʯʥʦʛʦ ʦʩʪʝʦʘʨʪʨʦʟʘ ʚ ʚʠʜʝ ʜʝʬʦʨʤʘʮʠʠ ʩʫʩʪʘʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʛʦʣʦʚʢʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ (ʅʏ), ʩʫʙʭʦʥʜʨʘʣʴʥʦʛʦ ʩʢʣʝʨʦʟʠʨʦʚʘʥʠʷ ʠ 

ʢʠʩʪʦʚʠʜʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʝʝ ʩʪʨʫʢʪʫʨʳ. ʇʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʠʠʷ 

ʢʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ ʣʦʢʘʣʠʟʫʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʧʝʨʝʜʥʝ-ʚʝʨʭʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʣʦʚʢʠ ʅʏ, ʢʦʪʦʨʘʷ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʥʝʩʝʪ 

ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʧʨʠ ʜʚʠʞʝʥʠʷʭ ʚ ʩʫʩʪʘʚʝ. ʂʨʦʤʝ ʪʦʛʦ, 

ʘʥʘʣʦʛʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʳʷʚʣʷʶʪʩʷ ʚ ʥʘʨʫʞʥʦʤ ʦʪʜʝʣʝ 

ʩʫʩʪʘʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʛʦʣʦʚʢʠ ʅʏ, ʛʜʝ ʚʩʣʝʜʩʪʚʠʝ ʥʝʚʧʨʘʚʣʷʝʤʦʛʦ 

ʩʤʝʱʝʥʠʷ ʩʫʩʪʘʚʥʦʛʦ ʜʠʩʢʘ ʚʦʟʥʠʢʘʝʪ ʣʦʢʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. ɹʦʣʝʝ ʧʦʟʜʥʠʤ ʧʨʠʟʥʘʢʦʤ ʦʩʪʝʦʘʨʪʨʦʟʘ ʷʚʣʷʝʪʩʷ 

ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʛʦʣʦʚʢʠ ʅʏ ʠ ʫʧʣʦʱʝʥʠʝ ʩʫʩʪʘʚʥʦʛʦ ʙʫʛʦʨʢʘ 

ʚʩʣʝʜʩʪʚʠʝ ʘʜʘʧʪʠʚʥʦʛʦ ʨʝʤʦʜʝʣʠʨʦʚʘʥʠʷ [3]. 

ɺ ʨʝʥʪʛʝʥʦʣʦʛʠʠ ʠʟʚʝʩʪʥʦ ʥʝ ʤʝʥʝʝ 30 ʤʝʪʦʜʦʚ ʠʟʫʯʝʥʠʷ ɺʅʏʉ. 

ʊʦʤʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʩʫʩʪʘʚʥʦʡ ʚʧʘʜʠʥʳ, ʝʝ 

ʰʠʨʠʥʫ, ʛʣʫʙʠʥʫ ʠ ʚʳʨʘʞʝʥʥʦʩʪʴ ʩʫʩʪʘʚʥʦʛʦ ʙʫʛʦʨʢʘ, ʬʦʨʤʫ ʛʦʣʦʚʢʠ 

ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʠ ʚʝʣʠʯʠʥʫ ʩʫʩʪʘʚʥʦʡ ʱʝʣʠ ʤʝʞʜʫ ʛʦʣʦʚʢʦʡ ʠ ʚʧʘʜʠʥʦʡ 

ʚ ʝʝ ʧʝʨʝʜʥʝʤ, ʩʨʝʜʥʝʤ ʠ ʟʘʜʥʝʤ ʦʪʜʝʣʘʭ. ɺ ʥʦʨʤʝ ʛʦʣʦʚʢʠ ʥʠʞʥʝʡ 

ʯʝʣʶʩʪʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʩʝʨʝʜʠʥʝ ʩʫʩʪʘʚʥʦʡ ʚʧʘʜʠʥʳ. ʇʨʠ ʘʥʦʤʘʣʠʷʭ 

ʦʥʠ ʤʦʛʫʪ ʩʤʝʱʘʪʴʩʷ ʥʘʟʘʜ ʠ ʚʚʝʨʭ ʠʣʠ ʚʧʝʨʝʜ ʠ ʚʥʠʟ [4]. 

ʅʘʠʙʦʣʴʰʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʚ ʥʝʠʥʚʘʟʠʚʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʤʷʛʢʦʪʢʘʥʥʳʭ ʩʪʨʫʢʪʫʨ ʩʫʩʪʘʚʘ (ʩʫʩʪʘʚʥʦʛʦ ʜʠʩʢʘ ʠ ʚʥʫʪʨʠʩʫʩʪʘʚʥʳʭ 

ʩʚʷʟʦʢ) ʦʙʣʘʜʘʝʪ ʤʘʛʥʠʪʦʨʝʟʦʥʘʥʩʥʘʷ ʪʦʤʦʛʨʘʬʠʷ (ʄʈʊ), ʢʦʪʦʨʘʷ ʚ ʤʠʨʝ 

ʧʨʠʥʷʪʘ ʟʘ çʟʦʣʦʪʦʡ ʩʪʘʥʜʘʨʪè ʚ ʣʫʯʝʚʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʡ ʠ 

ʧʦʚʨʝʞʜʝʥʠʡ ɺʅʏʉ. ɼʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʢʦʩʪʥʳʭ ʠ ʤʷʛʢʦʪʢʘʥʥʳʭ ʵʣʝʤʝʥʪʘʭ ɺʅʏʉ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʢʦʤʧʣʝʢʩʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ (ʂʊ) ʠ ʄʈʊ [3]. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʣʝʯʝʥʠʠ ʟʘʙʦʣʝʚʘʥʠʡ ɺʅʏʉ. ʊʘʢ, 
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Honda ʠ Bjornlano ʧʨʝʜʩʪʘʚʠʣʠ ʤʝʪʦʜʦʣʦʛʠʶ ʚʳʧʦʣʥʝʥʠʷ ʧʫʥʢʮʠʠ ɺʅʏʉ 

ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʢʦʥʫʩʥʦ-ʣʫʯʝʚʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ (ʂʃʂʊ) [5]. 

ʆʜʥʘʢʦ ʚ ʢʣʠʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʂʊ ʠ ʄʈʊ ɺʅʏʉ. ɹʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʤʝʪʦʜʦʤ ʷʚʣʷʝʪʩʷ 

ʦʨʪʦʧʘʥʪʦʤʦʛʨʘʬʠʷ (ʆʇʊɻ). ʂʨʦʤʝ ʪʦʛʦ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩʩʣʝʜʦʚʘʥʳ 

ʠʟʤʝʥʝʥʠʷ ʚ ɺʅʏʉ ʧʨʠ ʧʘʪʦʣʦʛʠʠ ʦʢʢʣʶʟʠʠ. ʇʦʵʪʦʤʫ ʮʝʣʴʶ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʆʇʊɻ ʫ ʧʘʮʠʝʥʪʦʚ 

ʙʝʟ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʧʘʪʦʣʦʛʠʠ ɺʅʏʉ. 

ʅʘʩʪʦʷʱʘʷ ʧʫʙʣʠʢʘʮʠʷ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʢʘʬʝʜʨʳ ʭʠʨʫʨʛʠʠ ʩ ʦʩʥʦʚʘʤʠ ʪʦʨʘʢʘʣʴʥʦʡ, 

ʢʘʨʜʠʦʚʘʩʢʫʣʷʨʥʦʡ ʠ ʧʣʘʩʪʠʯʝʩʢʦʡ ʭʠʨʫʨʛʠʠ ɻʋ çʃʫʛʘʥʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè çʀʥʜʠʚʠʜʫʘʣʴʥʘʷ 

ʘʥʘʪʦʤʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʛʦʣʦʚʳ ʠ ʰʝʠ ʠ ʝʝ 

ʩʚʷʟʴ ʩ ʢʦʩʪʷʤʠ ʯʝʨʝʧʘè (ʥʦʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 

0110U000655). ʆ. ʄ. ʉʝʜʳʭ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʥʠʪʝʣʝʤ ʨʘʟʜʝʣʘ 

çʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʨʫʰʝʥʠʡ ʦʢʢʣʶʟʠʠè 

(ʥʦʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 0112U008028). 

ʅʘʤʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʆʇʊɻ 64 ʧʘʮʠʝʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ 

ʥʝ ʙʳʣʦ ʞʘʣʦʙ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʧʘʪʦʣʦʛʠʠ ɺʅʏʉ. ɺʳʨʘʞʝʥʥʳʭ 

ʘʥʦʤʘʣʠʡ ʦʢʢʣʶʟʠʠ ʫ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ ʪʘʢʞʝ ʥʝ ʙʳʣʦ. ʀʟ  

64 ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʳʣʦ 39 ʞʝʥʱʠʥ ʠ 25 ʤʫʞʯʠʥ. ɺʦʟʨʘʩʪ ʙʦʣʴʥʳʭ 

ʩʦʩʪʘʚʠʣ ʦʪ 18 ʜʦ 82 ʣʝʪ.  

ʆʇʊɻ ʧʨʦʠʟʚʝʜʝʥʘ ʚ ʫʩʣʦʚʠʷʭ ʨʝʥʪʛʝʥʦʢʘʙʠʥʝʪʘ ʢʘʬʝʜʨʳ 

ʩʪʦʤʘʪʦʣʦʛʠʠ ʌʇʆ ɻɿ çʃʫʛʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè ʥʘ ʮʠʬʨʦʚʦʤ ʧʘʥʦʨʘʤʥʦʤ ʨʝʥʪʛʝʥʘʧʧʘʨʘʪʝ ʢʦʥʫʩʥʦ-

ʣʫʯʝʚʦʛʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʦʤʦʛʨʘʬʘ VATECH ɽʉʊ ï 12 (ʖʞʥʘʷ ʂʦʨʝʷ) 

ʩʦ ʩʪʘʥʜʘʨʪʥʦʡ ʫʩʪʘʥʦʚʢʦʡ ʛʦʣʦʚʳ. ʀʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ Ez3D2009 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʦʪʦʢʦʣʫ ʩʢʘʥʠʨʦʚʘʥʠʷ 

ʟʫʙʦʯʝʣʶʩʪʥʦʡ ʩʠʩʪʝʤʳ. ʎʠʬʨʦʚʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠ ʤʝʪʦʜʘʤʠ 

ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ 31 ʧʘʮʠʝʥʪʘ ʥʘ 

ʆʇʊɻ ʦʙʣʘʩʪʴ ɺʅʏʉ ʙʳʣʘ ʩʨʝʟʘʥʘ (ʨʠʩ. 1). ʇʦʵʪʦʤʫ ʫ ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʩʫʩʪʘʚʦʚ ʥʝ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ ʚʦʟʤʦʞʥʳʤ. 

ʀʟ 33 ʧʘʮʠʝʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ ʥʘ ʆʇʊɻ ʚʠʟʫʘʣʠʟʠʨʦʚʘʣʠʩʴ ɺʅʏʉ, 

ʦʪʩʫʪʩʪʚʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʩʫʩʪʘʚʝ ʚʳʷʚʣʝʥʦ ʫ 20, ʯʪʦ 

ʩʦʩʪʘʚʠʣʦ 60,61%. ʇʨʠ ʵʪʦʤ ʧʨʘʚʘʷ ʠ ʣʝʚʘʷ ʛʦʣʦʚʢʠ ʅʏ ʨʘʩʧʦʣʘʛʘʣʠʩʴ 

ʧʦʩʝʨʝʜʠʥʝ ʩʫʩʪʘʚʥʦʡ ʷʤʢʠ, ʙʳʣʠ ʩʠʤʤʝʪʨʠʯʥʳʤʠ, ʙʝʟ ʢʦʩʪʥʳʭ 

ʠʟʤʝʥʝʥʠʡ, ʯʝʪʢʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʣʠ ʩʫʩʪʘʚʥʫʶ ʱʝʣʴ (ʨʠʩ. 2). 

ɼʦʩʪʦʚʝʨʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʦʪʩʫʪʩʪʚʠʝʤ ʧʘʪʦʣʦʛʠʠ ɺʅʏʉ, ʧʦʣʦʤ 

ʠ ʚʦʟʨʘʩʪʦʤ ʧʘʮʠʝʥʪʦʚ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

ʋ 5 (15,15%) ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʘʩʠʤʤʝʪʨʠʷ 

ʛʦʣʦʚʦʢ ʅʏ (ʨʠʩ. 3). ʇʨʠʯʝʤ ʚʩʝ ʵʪʠ ʙʦʣʴʥʳʝ ʦʪʥʦʩʠʣʠʩʴ ʢ ʟʨʝʣʦʤʫ 

ʚʦʟʨʘʩʪʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʦʟʨʘʩʪʥʦʡ ʧʝʨʠʦʜʠʟʘʮʠʝʡ ʦʥʪʦʛʝʥʝʟʘ 

ʯʝʣʦʚʝʢʘ, ʧʨʠʥʷʪʦʡ ʥʘ VII ɺʩʝʩʦʶʟʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʧʨʦʙʣʝʤʘʤ 
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ʚʦʟʨʘʩʪʥʦʡ ʤʦʨʬʦʣʦʛʠʠ, ʬʠʟʠʦʣʦʛʠʠ ʠ ʙʠʦʭʠʤʠʠ ɸʄʅ ʉʉʉʈ (ʄʦʩʢʚʘ, 

1965). 

ɺ 2 (6,06%) ʩʣʫʯʘʷʭ ʚʳʷʚʣʝʥʦ ʩʤʝʱʝʥʠʝ ʦʜʥʦʡ ʠʟ ʛʦʣʦʚʦʢ ʅʏ 

ʥʘʟʘʜ (ʨʠʩ. 3), ʚ 6 (18,18%) ï ʚʧʝʨʝʜ (ʨʠʩ. 4, 5).  

 

  
ʈʠʩ. 1 ʈʠʩ. 2 

  
ʈʠʩ. 3 ʈʠʩ. 4 

ʈʠʩ. 1. ʆʪʩʫʪʩʪʚʠʝ ʚʠʟʫʘʣʠʟʘʮʠʠ ɺʅʏʉ ʥʘ ʆʇʊɻ ʫ ʤʫʞʯʠʥʳ 49 ʣʝʪ 

ʈʠʩ. 2. ʆʪʩʫʪʩʪʚʠʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ɺʅʏʉ ʫ ʞʝʥʱʠʥʳ  

44 ʣʝʪ 

ʈʠʩ. 3. ɸʩʠʤʤʝʪʨʠʷ ʛʦʣʦʚʦʢ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʠ ʩʤʝʱʝʥʠʝ ʧʨʘʚʦʡ ʛʦʣʦʚʢʠ 

ʥʘʟʘʜ, ʫ ʞʝʥʱʠʥʳ 18 ʣʝʪ 

ʈʠʩ. 4. ʉʤʝʱʝʥʠʝ ʧʨʘʚʦʡ ʛʦʣʦʚʢʠ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʚʧʝʨʝʜ ʫ ʤʫʞʯʠʥʳ  

78 ʣʝʪ 

 

ɺ 4 (12,12%) ʩʣʫʯʘʷʭ ʦʙʝ ʛʦʣʦʚʢʠ ʅʏ ʙʳʣʠ ʩʤʝʱʝʥʳ ʢʧʝʨʝʜʠ 

(ʨʠʩ. 6). ʈʘʟʤʝʨʳ ʛʦʣʦʚʦʢ ʦʪʣʠʯʘʣʠʩʴ ʚʳʨʘʞʝʥʥʦʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʴʶ, ʫ ʨʷʜʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʛʦʣʦʚʢʠ ʅʏ ʙʳʣʠ ʦʯʝʥʴ 

ʤʘʣʝʥʴʢʠʤʠ (ʨʠʩ. 6). ɼʦʩʪʦʚʝʨʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʩʤʝʱʝʥʠʷʤʠ 

ʛʦʣʦʚʦʢ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ, ʧʦʣʦʤ ʠ ʚʦʟʨʘʩʪʦʤ ʧʘʮʠʝʥʪʦʚ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

ɺ 3 (9,09%) ʩʣʫʯʘʷʭ ʦʙʥʘʨʫʞʝʥʳ ʷʚʣʝʥʠʷ ʦʩʪʝʦʧʦʨʦʟʘ ʥʠʞʥʝʡ 

ʯʝʣʶʩʪʠ ʠ ʝʝ ʛʦʣʦʚʦʢ. ɺʩʝ ʵʪʠ ʩʣʫʯʘʠ ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʧʘʮʠʝʥʪʦʚ ʧʦʩʣʝ  

50 ʣʝʪ (ʨʠʩ. 7, 8). ʇʨʠ ʵʪʦʤ ʫ ʥʝʢʦʪʦʨʳʭ ʧʘʮʠʝʥʪʦʚ 70 ï 80 ʣʝʪ 

ʦʩʪʝʦʧʦʨʦʟʘ ʛʦʣʦʚʦʢ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ ʥʝ ʚʳʷʚʣʝʥʦ. 

 














































































































































































































