
ʅɸʎɯʆʅɸʃʔʅɸ ɸʂɸɼɽʄɯʗ ʄɽɼʀʏʅʀʍ ʅɸʋʂ ʋʂʈɸɰʅʀ 

ɼɽʈɾɸɺʅɸ ʋʉʊɸʅʆɺɸ çɯʅʉʊʀʊʋʊ ʊʈɸɺʄɸʊʆʃʆɻɯɰ ʊɸ 

ʆʈʊʆʇɽɼɯɰ ʅɸʎɯʆʅɸʃʔʅʆɰ ɸʂɸɼɽʄɯɰ ʄɽɼʀʏʅʀʍ ʅɸʋʂ ʋʂʈɸɰʅʀè 

 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ 

ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ 

 

ɻʆʃʖʂ ɭɺɻɽʅ ʃɽʆʅʊɯʁʆɺʀʏ 

 

ʋɼʂ [616.728.2/.3-007.2:616.718.4/.6-002.4]:617-089.844:616-089.819:616-

018.1"712.4" (043.5) 

 

ʈɽɻɽʅɽʈɸʊʀɺʅɯ ɯʅʊɽʈɺɽʅʎɯʁʅɯ ʊɽʍʅʆʃʆɻɯɰ ʇʈʀ 

ʆʉʊɽʆɸʈʊʈʆɿɯ ʊɸ ɸʉɽʇʊʀʏʅʆʄʋ ʅɽʂʈʆɿɯ ʂʋʃʔʐʆɺʆɻʆ ʊɸ 

ʂʆʃɯʅʅʆɻʆ ʉʋɻʃʆɹɯɺ  

(ʢʣʽʥʽʢʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ) 

 

ʉʧʝʮʽʘʣʴʥʽʩʪʴ 14.01.21 ī ʪʨʘʚʤʘʪʦʣʦʛʽʷ ʪʘ ʦʨʪʦʧʝʜʽʷ  

222 ï ʄʝʜʠʮʠʥʘ 

 

ʇʦʜʘʻʪʴʩʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ  

 

ɼʠʩʝʨʪʘʮʽʷ ʤʽʩʪʠʪʴ ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʜʝʡ, 

ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʪʝʢʩʪʽʚ ʽʥʰʠʭ ʘʚʪʦʨʽʚ ʤʘʶʪʴ ʧʦʩʠʣʘʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʥʝ 

ʜʞʝʨʝʣʦ_____________________ɭ.ʃ. ɻʦʣʶʢ 

 

 

 

 

ʂʠʾʚī2025 

 



2 
 

ɸʅʆʊɸʎɯʗ 

ɻʦʣʶʢ ɭ.ʃ. ʈʝʛʝʥʝʨʘʪʠʚʥʽ ʽʥʪʝʨʚʝʥʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʠ ʦʩʪʝʦʘʨʪʨʦʟʽ 

ʪʘ ʘʩʝʧʪʠʯʥʦʤʫ ʥʝʢʨʦʟʽ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ (ʢʣʽʥʽʢʦ-

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ) ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ 

ʨʫʢʦʧʠʩʫ.  

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʤʝʜʠʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 14.01.21 çʊʨʘʚʤʘʪʦʣʦʛʽʷ ʪʘ ʦʨʪʦʧʝʜʽʷè (222 ï ʄʝʜʠʮʠʥʘ). ï ɼʋ 

«ɯʥʩʪʠʪʫʪ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ ʅɸʄʅ ʋʢʨʘʾʥʠè, ʂʠʾʚ, 2025. 

 

ɼʠʩʝʨʪʘʮʽʷ ʧʨʠʩʚʷʯʝʥʘ ʣʽʢʫʚʘʥʥʶ ʦʩʪʝʦʘʨʪʨʦʟʫ ʪʘ ʘʩʝʧʪʠʯʥʦʛʦ ʥʝʢʨʦʟʫ 

ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʻ ʙʝʟʟʘʧʝʨʝʯʥʦʶ, ʦʩʢʽʣʴʢʠ ʚ ʋʢʨʘʾʥʽ ʦʩʪʝʦʘʨʪʨʦʟ ʻ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʩʫʛʣʦʙʽʚ. ʎ  ̫ʧʘʪʦʣʦʛʽʷ ʻ ʪʘʢʦʞ ʧʨʦʚʽʜʥʦʶ 

ʧʨʠʯʠʥʦʶ ʙʦʣʶ ʚ ʩʫʛʣʦʙʘʭ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ 

ʞʠʪʪʷ ʪʘ ʽʥʚʘʣʽʜʠʟʘʮʽʾ ʣʶʜʝʡ ʥʝ ʣʠʰʝ ʧʦʭʠʣʦʛʦ, ʘ ʡ ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʚʽʢʫ. ʗʢ 

ʥʘʡʧʦʰʠʨʝʥʽʰʘ ʬʦʨʤʘ ʫʨʘʞʝʥʥʷ ʩʫʛʣʦʙʽʚ, ʦʩʪʝʦʘʨʪʨʦʟ ʦʙʫʤʦʚʣʶʻ ʩʫʪʪʻʚʽ 

ʤʝʜʠʯʥʽ ʪʘ ʩʦʮʽʘʣʴʥʽ ʚʠʪʨʘʪʠ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ. ʏʘʩʪʦʪʘ ʘʩʝʧʪʠʯʥʦʛʦ ʥʝʢʨʦʟʫ 

ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ ʽ ʪʘʢʦʞ ʻ ʦʜʥʽʻʶ ʟ ʧʨʦʚʽʜʥʠʭ ʧʨʠʯʠʥ ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʷ 

ʩʫʛʣʦʙʽʚ. ɺʽʜʦʤʽ ʩʴʦʛʦʜʥʽ ʤʝʜʠʢʘʤʝʥʪʦʟʥʽ ʟʘʩʦʙʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʦʩʪʝʦʘʨʪʨʦʟʫ 

ʩʧʨʷʤʦʚʘʥʽ, ʥʘʩʘʤʧʝʨʝʜ, ʥʘ ʟʤʝʥʰʝʥʥʷ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʪʘ ʧʨʠʛʥʽʯʝʥʥʷ 

ʟʘʧʘʣʝʥʥʷ. ʆʧʝʨʘʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ, ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ 

ʪʘʢʦʞ ʥʝ ʧʝʨʝʜʙʘʯʘʶʪʴ ʨʝʛʝʥʝʨʘʮʽʶ ʪʢʘʥʠʥ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ. ʉʘʤʝ 

ʪʦʤʫ ʨʝʛʝʥʝʨʘʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʩʴʦʛʦʜʥʽ ʩʪʘʶʪʴ ʦʜʥʽʻʶ ʟ ʧʨʦʚʽʜʥʠʭ 

ʘʣʴʪʝʨʥʘʪʠʚ ʪʨʘʜʠʮʽʡʥʠʤ ʤʝʪʦʜʘʤ ʣʽʢʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 

ʄʝʪʘ ʨʦʙʦʪʠ - ʨʦʟʨʦʙʠʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ 

ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ, ʰʣʷʭʦʤ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʾ ʾʭ ʦʙʩʪʝʞʝʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʪʘ 

ʙʝʟʧʝʢʠ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʾʭ ʢʣʽʥʽʯʥʦʛʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ.  
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ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʠ ʨʦʟʜʽʣʠʣʠ ʥʘ ʜʚʘ ʥʘʧʨʷʤʠ ï 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʪʘ ʢʣʽʥʽʯʥʠʡ. ɿʘʛʘʣʴʥʫ ʛʨʫʧʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʣʠ 1640 

ʧʘʮʽʻʥʪʽʚ. ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚ ʨʦʙʦʪʽ: 

ʟʘʛʘʣʴʥʦʢʣʽʥʽʯʥʠʡ, ʣʘʙʦʨʘʪʦʨʥʠʡ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ, ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ 

(ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʠʡ, ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ, ʤʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʘ ʪʦʤʦʛʨʘʬʽʷ), 

ʨʝʥʪʛʝʥʤʦʨʬʦʤʝʪʨʠʯʥʠʡ, ʢʫʣʴʪʫʨʘʣʴʥʠʡ, ʩʪʘʪʠʩʪʠʯʥʠʡ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ in vitro ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ 

ʧʨʦʪʠʟʘʧʘʣʴʥʠʡ, ʧʨʦʨʝʛʝʥʝʨʘʪʠʚʥʠʡ, ʘʥʪʠʜʝʩʪʨʫʢʪʠʚʥʠʡ ʚʧʣʠʚ ʤʽʥʽʤʘʣʴʥʦ 

ʤʘʥʽʧʫʣʴʦʚʘʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ ʧʨʠʢʣʘʜʽ ʢʦʥʮʝʥʪʨʘʪʽʚ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ.  

ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʦʣʦʛʽʶ ʦʙʩʪʝʞʝʥʥʷ ʜʦʥʦʨʽʚ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʢʘʬʬʦʣʜʽʚ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʜʦʥʦʨʩʪʚʘ ʻ 

ʙʣʠʟʴʢʦ 30% ʫʩʽʭ ʦʙʩʪʝʞʫʚʘʥʠʭ ʧʦʪʝʥʮʽʡʥʠʭ ʜʦʥʦʨʽʚ. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʦʣʦʛʽʶ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʽʩʪʢʦʚʠʭ ʩʢʘʬʬʦʣʜʽʚ ʟ ʛʦʣʦʚʦʢ ʩʪʝʛʥʦʚʠʭ ʢʽʩʪʦʢ, ʦʪʨʠʤʘʥʠʭ ʚʽʜ 

ʞʠʚʠʭ ʜʦʥʦʨʽʚ ʧʽʜ ʯʘʩ ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʷ ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʘ, ʷʢʘ ʻ 

ʚʘʣʽʜʦʚʘʥʦʶ ʪʘ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʷʢʽʩʥʠʡ ʪʘ ʙʝʟʧʝʯʥʠʡ ʘʣʦʛʝʥʥʠʡ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʜʫʢʪ ʚ ʫʤʦʚʘʭ ʦʢʨʝʤʦʛʦ ʛʦʩʧʽʪʘʣʷ. 

ʈʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʾ  ̔ʤʝʪʦʜʠʢʠ ʟʘʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʟ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ, ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʪʘ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ. 

ʈʦʟʨʦʙʣʝʥʦ ʢʣʘʩʠʬʽʢʘʮʽ ʁʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʘ ʪʘʢʦʞ ʘʫʪʦʣʦʛʽʯʥʠʭ 

ʢʦʥʮʝʥʪʨʘʪʽʚ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ, ʩʧʦʩʽʙ ʦʪʨʠʤʘʥʥʷ ʜʦʟʦʚʘʥʦʛʦ ʘʫʪʦʣʦʛʽʯʥʦʛʦ 

ʢʦʥʮʝʥʪʨʘʪʫ ʪʨʦʤʙʦʮʠʪʽʚ ʣʶʜʠʥʠ ʪʘ ʩʧʦʩʦʙʠ ʦʪʨʠʤʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʠʭ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ ʦʩʥʦʚʽ ʘʣʦʛʝʥʥʠʭ ʢʽʩʪʢʦʚʠʭ ʩʢʘʬʬʦʣʜʽʚ ʪʘ 

ʘʫʪʦʣʦʛʽʯʥʠʭ ʢʦʥʮʝʥʪʨʘʪʽʚ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ, ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʪʘ 

ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʦʛʦ ʚʚʝʜʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ 

ʣʘʙʦʨʘʪʦʨʥʽ, ʤʦʨʬʦʣʦʛʽʯʥʽ, ʤʦʨʬʦʛʝʥʝʪʠʯʥʽ, ʝʧʽʛʝʥʝʪʠʯʥʽ, ʧʨʦʣʽʬʝʨʘʪʠʚʥʽ, 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ, ʚʽʟʫʘʣʽʟʘʮʽʡʥʽ, ʢʣʽʥʽʯʥʽ ʢʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ.  
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ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʦʣʦʛʽʶ ʢʣʽʥʽʯʥʦʛʦ, ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ 

ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʪʘʢʦʞ 

ʫʣʴʪʨʘʟʚʫʢʦʚʽ ʥʘʚʽʛʘʮʽʡʥʽ ʜʦʩʪʫʧʠ ʜʦ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʜʣʷ 

ʽʥʪʝʨʚʝʥʮʽʡʥʦʛʦ ʚʚʝʜʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ. ɺʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʠʢʫ 

ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʊʘʢʦʞ ʨʦʟʨʦʙʣʝʥʦ 

ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʘʮʽʻʥʪʽʚ 

ʜʠʪʷʯʦʛʦ ʪʘ ʧʽʜʣʽʪʢʦʚʦʛʦ ʚʽʢʫ ʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ 

ʩʫʛʣʦʙʽʚ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʪʘʢʠʭ ʙʽʦʤʘʨʢʝʨʽʚ, ʷʢ ʩʢʝʣʝʪʥʘ ʟʨʽʣʽʩʪʴ  ̔ ʧʝʨʽʦʜ 

ʩʪʘʪʝʚʦʛʦ ʨʦʟʚʠʪʢʫ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ 1-ʡ ʪʘ 2-

ʡ ʩʪʘʜʽʷʭ ʦʪʨʠʤʘʥʦ ʧʦʟʠʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ ʧʽʩʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʪʽʚ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ; ʫ ʧʘʮʽʻʥʪʽʚ ʟ 3-  ʁ ʩʪʘʜʽʻʶ ʦʩʪʝʦʘʨʪʨʦʟʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʪʨʠʚʘʣʦʛʦ ʧʦʟʠʪʠʚʥʦʛʦ ʝʬʝʢʪʫ ʥʝʦʙʭʽʜʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʪʽʚ 

ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ  ̔ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ, ʷʢ ʜʨʫʛʦʛʦ ʝʪʘʧʫ ʣʽʢʫʚʘʥʥʷ. ʇʨʠ 

ʧʦʨʽʚʥʷʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʥʘ ʧʨʠʢʣʘʜʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʫʪʦʣʦʛʽʯʥʠʭ ʢʦʥʮʝʥʪʨʘʪʽʚ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʧʦʰʢʦʜʞʝʥʥʷʤʠ ʤʝʥʽʩʢʽʚ ʪʘ 1-ʶ ʽ 2-ʶ ʩʪʘʜʽʷʤʠ ʛʦʥʘʨʪʨʦʟʫ ʟ 

ʬʽʟʠʯʥʦʶ ʪʝʨʘʧʽʻʶ, ʧʨʠʡʦʤʦʤ ʥʝʩʪʝʨʦʾʜʥʠʭ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʪʘ 

ʘʨʪʨʦʩʢʦʧʽʯʥʦʶ ʧʘʨʮʽʘʣʴʥʦʶ ʨʝʟʝʢʮʽʻʶ ʤʝʥʽʩʢʘ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʷʢ ʫ 

ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʽʡ, ʪʘʢ ʽ ʫ ʚʽʜʜʘʣʝʥʽʡ ʧʝʨʩʧʝʢʪʠʚʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʢʘʟʥʠʢʠ 

ʷʢʦʩʪʽ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ 

ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ, ̫ʢʠʤ ʧʨʦʚʦʜʠʣʘʩʷ ʧʝʨʝʜʦʧʝʨʘʮʽʡʥʘ ʧʽʜʛʦʪʦʚʢʘ ʰʣʷʭʦʤ 

ʚʥʫʪʨʽʰʥʴʦʩʫʛʣʦʙʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʘʫʪʦʣʦʛʽʯʥʠʭ ʢʦʥʮʝʥʪʨʘʪʽʚ ʧʝʨʠʬʝʨʠʯʥʦʾ 

ʢʨʦʚʽ, ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʢʨʘʱʫ ʜʠʥʘʤʽʢʫ ʱʦʜʦ ʟʥʝʙʦʣʝʥʥʷ ʪʘ ʧʦʢʨʘʱʝʥʥʷ 

ʬʫʥʢʮʽʾ ʩʫʛʣʦʙʘ. ʈʦʟʨʦʙʣʝʥʦ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʟʘʩʘʜʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ 

ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʧʘʮʽʻʥʪʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʦʩʪʝʦʘʨʪʨʦʟ, ʘʩʝʧʪʠʯʥʠʡ ʥʝʢʨʦʟ, ʢʫʣʴʰʦʚʠʡ ʩʫʛʣʦʙ, 

ʢʦʣʽʥʥʠʡ ʩʫʛʣʦʙ, ʨʝʛʝʥʝʨʘʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʜʫʢʪʠ, 

ʩʢʘʬʬʦʣʜʠ, ʙʽʦʤʘʨʢʝʨʠ, ʩʢʝʣʝʪʥʘ ʟʨʽʣʽʩʪʴ, ʨʝʤʦʜʝʣʷʮʽʷ, ʟʙʘʛʘʯʝʥʘ 

ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ, ʘʫʪʦʣʦʛʽʯʥʽ ʢʦʥʮʝʥʪʨʘʪʠ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ, ʘʩʧʽʨʘʪ 

ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ, ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʡ ʧʽʜʭʽʜ.  
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The dissertation is devoted to the treatment of osteoarthritis and avascular 

necrosis of the hip and knee joints using regenerative technologies. The relevance of 

the work is undeniable, since in Ukraine osteoarthritis is the most common joint 

disease. This pathology is also the leading cause of joint pain, which leads to a 

significant deterioration in the quality of life and disability of people not only of 

advanced age, but also of working age. As the most common form of joint damage, 

osteoarthritis causes significant medical and social costs worldwide. The frequency of 

aseptic necrosis is constantly increasing and is also one of the leading reasons for 

joint replacement. The medications known today for the treatment of osteoarthritis 

are aimed primarily at reducing pain, suppressing inflammation, and improving the 

structure and trophism of cartilage. Surgical interventions recommended for patients 

with osteoarthritis also do not involve the regeneration of musculoskeletal tissues. 

That is why regenerative technologies are now becoming one of the leading 

alternatives to traditional methods of treating these diseases. 

The purpose of the work is to develop a personalized approach for the use of 

regenerative interventional technologies in patients with osteoarthritis and avascular 

necrosis of the hip and knee, by improving the methodology of their examination, 

determining the criteria of quality and safety of biotechnological products, and 

analyzing the results of their clinical implementation. 
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Materials and methods. We divided the research into two areas - experimental 

and clinical. The total study group consisted of 1640 patients. The research methods 

that we used in the work: clinical, laboratory, microbiological, instrumental (X-ray, 

ultrasound, magnetic resonance imaging), X-ray morphometric, cultural, statistical. 

According to the results of an experimental in vitro study, the anti-

inflammatory, pro-regenerative, anti-destructive effect of minimally manipulated 

biotechnological products on the example of peripheral blood concentrates was 

established. 

A methodology for examining bone tissue donors for the manufacture of 

scaffolds was developed and it was found that about 30% of all examined potential 

donors are suitable for donation. A methodology for manufacturing bone scaffolds 

from femoral heads obtained from living donors during hip joint replacement was 

developed, which is validated and allows obtaining a high-quality and safe allogeneic 

biotechnological product in a separate hospital. 

Technologies and methods for the collection and processing of 

biotechnological products from peripheral blood, bone marrow aspirate and adipose 

tissue have been developed. A classification of biotechnological products, as well as 

autologous peripheral blood concentrates, a method for obtaining a dosed autologous 

human platelet concentrate and methods for obtaining combined biotechnological 

products based on allogeneic bone scaffolds and autologous peripheral blood 

concentrates, bone marrow aspirate and adipose tissue for intraosseous administration 

have been developed. Laboratory, morphological, morphogenetic, epigenetic, 

proliferative, microbiological, imaging and clinical criteria for the quality and safety 

of biotechnological products and their application have been established. 

A methodology for clinical, laboratory and instrumental examination of 

patients using regenerative technologies has been developed, as well as ultrasound 

navigational accesses to the hip and knee joints for interventional administration of 

biotechnological products. The method for intraosseous administration of 

biotechnological products has been improved. Methodological principles for the use 

of regenerative technologies in children and adolescents with diseases of the hip and 
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knee joints were also developed based on the analysis of biomarkers such as skeletal 

maturity and the period of sexual development. 

According to the results of the analysis of the treatment of patients with 

regenerative intervention technologies, it was found that at stages 1 and 2 a positive 

result was obtained after the use of peripheral blood concentrates, in patients with the 

third stage of osteoarthritis, to obtain a long-term positive effect, it is necessary to use 

bone marrow and adipose tissue concentrates as the second stage of treatment. In a 

comparative analysis of the use of regenerative intervention technologies on the 

example of the use of autologous peripheral blood concentrates in patients with 

meniscal injuries and stages 1 and 2 of gonarthrosis with physical therapy, taking 

nonsteroidal anti-inflammatory drugs and arthroscopic partial meniscus resection, the 

results obtained demonstrate the effectiveness of the use of regenerative 

interventional technologies in both the short-term and long-term. It was established 

that the quality of life indicators of patients with osteoarthritis and avascular necrosis 

of the hip and knee, who underwent preoperative preparation by intra-articular 

administration of autologous peripheral blood concentrates, demonstrated better 

dynamics in terms of pain relief and improvement of joint function. 

Conceptual principles of a personalized approach to the use of regenerative 

interventional technologies in the studied patients were developed. 

Keywords: osteoarthritis, avascular necrosis, hip, knee joint, regenerative 

technologies, biotechnological products, scaffolds, biomarkers, skeletal maturity, 

remodeling, platelet rich plasma, autologous peripheral blood concentrates, bone 

marrow aspirate, personalized approach. 
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Cʧʠʩʦʢ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʧʨʘʮʴ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʚ ʷʢʠʭ ʦʧʫʙʣʽʢʦʚʘʥʽ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ 
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ʋʢʨʘʾʥʩʴʢʠʡ ʤʝʜʠʯʥʠʡ ʘʣʴʤʘʥʘʭ. 2011;14(2):220-223. ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ, 

ʢʘʪʝʛʦʨʽʷ ɹ. 

2. ʌʽʣʽʧʯʫʢ ɺɺ, ɻʦʣʶʢ ɭʃ. ɺʣʘʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʣʽʢʫʚʘʥʥʷ ʶʥʘʮʴʢʦʛʦ 

ʝʧʽʬʽʟʝʦʣʽʟʫ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ. ʃʽʪʦʧʠʩ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ. 

2011;(1-2 (21-22)):106-110. ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ, ʢʘʪʝʛʦʨʽʷ ɹ . 

3. ɻʦʣʶʢ ɭʃ, ʌʽʣʽʧʯʫʢ ɺɺ. ʂʫʪ ʜʣʷ ʦʮʽʥʢʠ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ 

ʨʝʤʦʜʝʣʷʮʽʾ ʝʧʽʬʽʟʘʨʥʦ-ʤʝʪʘʬʽʟʘʨʥʦʛʦ ʧʝʨʝʭʦʜʫ ʧʨʠ ʶʥʘʮʴʢʦʤʫ ʝʧʽʬʽʟʝʦʣʽʟʽ 

ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ. ʃʽʪʦʧʠʩ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ. 2012;(1-2 (23-

24)):59-61. ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ, ʢʘʪʝʛʦʨʽʷ ɹ. 

4. ʌʽʣʽʧʯʫʢ ɺɺ, ɻʦʣʶʢ ɭʃ. ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʧʝʨʝʙʽʛʫ 

ʩʠʥʜʨʦʤʫ ʬʝʤʦʨʦ-ʘʮʝʪʘʙʫʣʷʨʥʦʛʦ ʢʦʥʬʣʽʢʪʫ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʶʥʘʮʴʢʠʤ 

ʝʧʽʬʽʟʝʦʣʽʟʦʤ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ. ʊʨʘʚʤʘ. 2013;14(2). DOI: 10.22141/1608-

1706.2.14.2013.88633 ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ, ʢʘʪʝʛʦʨʽʷ ɹ. 

5. ʌʽʣʽʧʯʫʢ ɺɺ, ɻʦʣʶʢ ɭʃ, ɹʽʣʘ ɯɯ. ʌʘʢʪʦʨʠ ʨʠʟʠʢʫ ʚʠʥʠʢʥʝʥʥʷ 

ʩʠʥʜʨʦʤʫ ʬʝʤʦʨʦ-ʘʮʝʪʘʙʫʣʷʨʥʦʛʦ ʢʦʥʬʣʽʢʪʫ ʚ ʜʽʪʝʡ ʪʘ ʧʽʜʣʽʪʢʽʚ ʧʨʠ ʭʚʦʨʦʙʽ 

ʃʝʛʛʘ-ʂʘʣʴʚʝ-ʇʝʨʪʝʩʘ. ʊʨʘʚʤʘ. 2013;14(5):100-104. ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ, ʢʘʪʝʛʦʨʽʷ 

ɹ. 

6. ɻʦʣʶʢ ɭʃ, ʌʽʣʽʧʯʫʢ ɺɺ, ʂʘʙʘʮʽʡ ʄʉ, ʅʝʤʝʰ ʄʄ. ʄʝʪʦʜʠʢʘ 

ʚʠʟʥʘʯʝʥʥʷ ʩʢʝʣʝʪʥʦʾ ʟʨʽʣʦʩʪʽ ʫ ʜʽʪʝʡ ʪʘ ʧʽʜʣʽʪʢʽʚ ʟʘ ʨʝʥʪʛʝʥʦʛʨʘʤʘʤʠ ʢʦʣʽʥʥʠʭ 

ʩʫʛʣʦʙʽʚ. ʃʽʪʦʧʠʩ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ. 2014;1-2 (29-30):37-40.  ʌʘʭʦʚʝ 

ʚʠʜʘʥʥʷ, ʢʘʪʝʛʦʨʽʷ ɹ. 

7. ʂʘʙʘʮʽʡ ʄʉ, ɻʦʣʶʢ ɭʃ, ʅʝʤʝʰ ʄʄ. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʭʚʦʨʦʙʦʶ ɽʨʣʘʭʝʨʘ-ɹʣʘʫʥʪʘ. ʊʨʘʚʤʘ. 

2014;15(3):27-29. ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ, ʢʘʪʝʛʦʨʽʷ ɹ. 

https://doi.org/10.22141/1608-1706.2.14.2013.88633
https://doi.org/10.22141/1608-1706.2.14.2013.88633
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8. ɻʦʣʶʢ ɭʃ, ʌʽʣʽʧʯʫʢ ɺɺ, ʂʘʙʘʮʽʡ ʄʉ, ʄʝʣʴʥʠʢ ʄɺ. ʇʨʦʛʥʦʟʫʚʘʥʥʷ 

ʩʧʘʩʪʠʯʥʦʛʦ ʟʤʽʱʝʥʥʷ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʜʠʪʷʯʠʤ ʮʝʨʝʙʨʘʣʴʥʠʤ 

ʧʘʨʘʣʽʯʝʤ. ʃʽʪʦʧʠʩ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ. 2015;1-2 (31-32):69-74. ʌʘʭʦʚʝ 

ʚʠʜʘʥʥʷ, ʢʘʪʝʛʦʨʽʷ ɹ. 

9. ʂʘʙʘʮʽʡ ʄʉ, ɻʦʣʶʢ ɭʃ, ʅʝʤʝʰ ʄʄ. ʂʦʨʝʢʮʽʷ ʚʘʨʫʩʥʦʾ ʜʝʬʦʨʤʘʮʽʾ 

ʛʦʤʽʣʢʠ ʧʨʠ ʭʚʦʨʦʙʽ ɹʣʘʫʥʪʘ. ɺʽʩʥʠʢ ʦʨʪʦʧʝʜʽʾ, ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʧʨʦʪʝʟʫʚʘʥʥʷ. 

2017;(2):33-39. ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ, ʢʘʪʝʛʦʨʽʷ ɹ. 

10. ʈʘʢʫʭʘ ɸɺ, ɻʦʣʶʢ ɭʃ, ʇʰʝʥʠʯʥʠʡ ʊɭ, ʄʘʩʣʦʚʘ ʊʉ. ɺʧʣʠʚ 

ʧʨʝʧʘʨʘʪʽʚ ʟʙʘʛʘʯʝʥʦʾ ʪʘ ʟʙʽʜʥʝʥʦʾ ʥʘ ʪʨʦʤʙʦʮʠʪʠ ʧʣʘʟʤʠ ʥʘ ʤʝʪʘʙʦʣʽʯʥʠʡ 

ʧʨʦʬʽʣʴ ʤʦʥʦʮʠʪʽʚ ʘʫʪʦʣʦʛʽʯʥʦʾ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʣʶʜʠʥʠ in vitro. ɺʽʩʥʠʢ 

ʆʜʝʩʴʢʦʛʦ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 2017;22(1(40):103-114. 

DOI: 10.18524/2077-1746.2017.1(40).96527 ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ, ʢʘʪʝʛʦʨʽʷ ɹ. 

11. Martsynyak SM, Chornobai SP, Holyuk YeL, Bondariev GG. Modern 

Approach to Conservative Treatment of Degenerative Diseases of Joints Using 

Regenerative Medicine Techniques. Probl Cryobiol Cryomed. 2018; 28(1):79-83. 

DOI: 10.15407/cryo28.01.079 ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ, ʢʘʪʝʛʦʨʽʷ ɸ, ʽʥʜʝʢʩʘʮʽʷ ʚ Scopus, 

ʢʚʘʨʪʠʣʴ Q3. 

12. ɻʦʣʶʢ ɭʃ, ʇʰʝʥʠʥʠʡ ʊɭ, ɹʦʥʜʘʨʻʚ ɻɻ, ʉʘʫʣʝʥʢʦ ʂʆ. ɼʦʩʚʽʜ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʠʢ ʧʨʦʣʦʪʝʨʘʧʽʾ ʧʨʠ ʦʩʪʝʦʘʨʪʨʦʟʽ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ. 

ʃʽʪʦʧʠʩ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ. 2018;1-2 (37-38):150-153. ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ, 

ʢʘʪʝʛʦʨʽʷ ɹ. 

13. ɻʘʡʢʦ ɻɺ, ɻʝʨʘʩʠʤʝʥʢʦ ʉɯ, ɻʦʣʶʢ ɭʃ. ɿʘʩʘʜʠ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪʽʚ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʣʦʢʘʣʴʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʙʘʥʢʫ. ɺʽʩʥʠʢ 

ʦʨʪʦʧʝʜʽʾ, ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʧʨʦʪʝʟʫʚʘʥʥʷ. 2019;(1):68-78. ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ, 

ʢʘʪʝʛʦʨʽʷ ɹ. 

14. Holiuk Ye, Yavorovska V, Bezdeneznykh N, Kozak T, Saulenko K. 

TGF-ɓ1 level in platelet-rich plasma in patients with diseases and injuries of the 

musculoskeletal system Cell and Organ Transplantology. 2019;7(2):113-116. 

https://doi.org/10.15407/cryo28.01.079


10 
 

DOI: 10.22494/cot.v7i2.104. ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ, ʢʘʪʝʛʦʨʽʷ ɸ, ʽʥʜʝʢʩʘʮʽʷ ʚ Scopus, 

ʢʚʘʨʪʠʣʴ Q4. 

15. Yavorovska V, Holiuk Ye, Magomedov O, Salmanova K, Saulenko K. 

The blood cells count in leukocyte and leukocyte-poor platelet-concentrated plasma 

in patients with musculoskeletal disorders. Cell and Organ Transplantology. 

2020;8(1):13-19. DOI: 10.22494/cot.v8i1.104. ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ, ʢʘʪʝʛʦʨʽʷ ɸ, 

ʽʥʜʝʢʩʘʮʽʷ ʚ Scopus, ʢʚʘʨʪʠʣʴ Q3. 

16. Holiuk Ye, Pschenychny T, Ostapenko T, Yavorovska V, Magomedov 

O. Analysis of quality of life in patients with knee osteoarthritis after application of 

autologous leukocyte-rich and leukocyte-poor platelet-rich plasma. Cell and Organ 

Transplantology. 2020;8(2):131-138. DOI: 10.22494/cot.v8i2.112. ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ, 

ʢʘʪʝʛʦʨʽʷ ɸ, ʽʥʜʝʢʩʘʮʽʷ ʚ Scopus, ʢʚʘʨʪʠʣʴ Q3. 

17. Bondariev G, Holiuk Y, Darovskyi O, Saulenko K, Haidai O. Functional 

Results Analysis of L-PRP Application for Patients with Meniscus Injures of the 

Knee Joint. Georgian Medical News. 2020;11(308):14-19. ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ, 

ʢʘʪʝʛʦʨʽʷ ɸ, ʽʥʜʝʢʩʘʮʽʷ ʚ Scopus, ʢʚʘʨʪʠʣʴ Q4. 

18. ʎʝʧʢʦʣʝʥʢʦ ɺʆ, ʇʰʝʥʠʯʥʠʡ ʊɭ, ɻʦʣʶʢ ɭʃ, ʊʠʤʦʯʫʢ ɺɺ, ɼʝʨʢʘʯ 

ʈɺ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʫʪʦʤʝʟʦʢʦʥʮʝʥʪʨʘʪʫ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʧʘʪʦʣʦʛʽʻʶ 

ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ. ʋʢʨʘʾʥʩʴʢʠʡ ʞʫʨʥʘʣ ʤʝʜʠʮʠʥʠ, ʙʽʦʣʦʛʽʾ ʪʘ ʩʧʦʨʪʫ. 

2021;6(1(29):160-167. DOI: 10.26693/jmbs06.01.160. ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ, ʢʘʪʝʛʦʨʽʷ 

ɹ. 

19. ɻʦʣʶʢ ɭʃ, ʂʘʙʘʮʽʡ ʄʉ, ʌʽʣʽʧʯʫʢ ɺɺ, ʄʝʣʴʥʠʢ ʄɺ, ʃʫʢôʷʥʦʚʘ 

ʅʖ. ʂʣʽʥʽʢʦ-ʛʝʥʝʘʣʦʛʽʯʥʝ ʪʘ ʝʧʽʛʝʥʝʪʠʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʶʥʘʮʴʢʠʤ 

ʝʧʽʬʽʟʝʦʣʽʟʦʤ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ. ɺʽʩʥʠʢ ʦʨʪʦʧʝʜʽʾ, ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ 

ʧʨʦʪʝʟʫʚʘʥʥʷ. 2021;(2):18-24. DOI: 10.37647/0132-2486-2021-109-2-18-24. 

ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ, ʢʘʪʝʛʦʨʽʷ ɹ. 

20. ɻʦʣʶʢ ɭʃ, ʇʦʣʷʯʝʥʢʦ ʖɺ, ʉʪʨʘʬʫʥ ʉʉ, ɻʘʡʦʚʠʯ ɯɺ, ʇʰʝʥʠʯʥʠʡ 

ʊɭ. ʂʦʥʮʝʧʪʫʘʣʴʥʽ ʟʘʩʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʠ 

ʦʩʪʝʦʘʨʪʨʦʟʽ ʪʘ ʘʩʝʧʪʠʯʥʦʤʫ ʥʝʢʨʦʟʽ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ. ɺʽʩʥʠʢ 

https://doi.org/10.22494/cot.v7i2.104
https://doi.org/10.22494/cot.v8i1.104
https://doi.org/10.22494/cot.v8i2.112
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ʦʨʪʦʧʝʜʽʾ, ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʧʨʦʪʝʟʫʚʘʥʥʷ. 2021;(3):20-27. DOI:10.37647/0132-

2486-2021-110-3-20-27. ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ, ʢʘʪʝʛʦʨʽʷ ɹ. 

21. Bezdieniezhnykh N, Holiuk Ye, Gerasymenko S, Saulenko K, Mayko V, 

Lykhova O. Evaluation of in vitro biocompatibility of scaffolds for the repair of bone 

defects. Cell and Organ Transplantology. 2021;9(2):96-102. 

DOI: 10.22494/cot.v9i2.128. ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ, ʢʘʪʝʛʦʨʽʷ ɸ, ʽʥʜʝʢʩʘʮʽʷ ʚ Scopus, 

ʢʚʘʨʪʠʣʴ Q4. 

22. Bondariev G, Strafun S, Holiuk Ye, Saulenko K, Darovskyi O, Syvak A. 

Comparative analysis of the use of L-PRP/L-PCP injections, arthroscopic partial 

resection and nonsteroidal anti-inflammatory drugs in the treatment of the meniscus 

tears. Cell and Organ Transplantology. 2022;10(1):4-8. 

DOI: 10.22494/cot.v10i1.133. ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ, ʢʘʪʝʛʦʨʽʷ ɸ, ʽʥʜʝʢʩʘʮʽʷ ʚ Scopus, 

ʢʚʘʨʪʠʣʴ Q4. 

23. Strafun S, Holiuk Ye, Pschenychny T. Protocol for the examination and 

selection of potential living donors of bone tissue for the production of allografts Cell 

and Organ Transplantology. 2022;10(2):108-113. DOI: 10.22494/cot.v10i2.145. 

ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ, ʢʘʪʝʛʦʨʽʷ ɸ, ʽʥʜʝʢʩʘʮʽʷ ʚ Scopus, ʢʚʘʨʪʠʣʴ Q4. 

24. Holiuk Ye, Melnyk M, Filipchuk V, Ostapenko T, Strafun S. Skeletal 

maturity as a biomarker for determining indications for regenerative interventional 

technologies in adolescent patients with hip and knee diseases Cell and Organ 

Transplantology. 2023;11(1):14-24. DOI: 10.22494/cot.v11i1.150. ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ, 

ʢʘʪʝʛʦʨʽʷ ɸ, ʽʥʜʝʢʩʘʮʽʷ ʚ Scopus, ʢʚʘʨʪʠʣʴ Q4. 

25. ʉʪʨʘʬʫʥ ʉʉ, ɻʦʣʶʢ ɭʃ. ʄʝʪʦʜʦʣʦʛʽʷ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ 

ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. Terra Orthopaedica. 

2023;(3):22-31. ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ, ʢʘʪʝʛʦʨʽʷ ɹ. 

26. Strafun S, Haiko O, Holiuk Ye, Klymchuk L, Maslova T. Ultrasound-

guided accesses for regenerative injection therapy of the hip and knee Cell and Organ 

https://doi.org/10.22494/cot.v9i2.128
https://doi.org/10.22494/cot.v10i1.133
https://doi.org/10.22494/cot.v10i2.145
https://doi.org/10.22494/cot.v11i1.150
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Transplantology. 2024;12(1):28-37. DOI: 10.22494/cot.v12i1.164. ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ, 

ʢʘʪʝʛʦʨʽʷ ɸ, ʽʥʜʝʢʩʘʮʽʷ ʚ Scopus, ʢʚʘʨʪʠʣʴ Q4. 

27. Holiuk Ye, Strafun S, Lushchii O, Ostapenko T, Smorzhevskyi V. 

Development of classification and criteria of quality and safety of autologous platelet 

concentrates for regenerative injection therapy in traumatology and orthopedics. Cell 

and Organ Transplantology. 2024;12(2):76-83. DOI: 10.22494/cot.v12i2.167. 

ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ, ʢʘʪʝʛʦʨʽʷ ɸ, ʽʥʜʝʢʩʘʮʽʷ ʚ Scopus, ʢʚʘʨʪʠʣʴ Q4. 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ ʟʘʩʚʽʜʯʫʶʪʴ ʘʧʨʦʙʘʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ: 

28.  ɻʦʣʶʢ ɭʃ, ʌʽʣʽʧʯʫʢ ɺɺ, ʅʘʫʤʝʥʢʦ ʅʆ. ɺʠʟʥʘʯʝʥʥʷ ʩʢʝʣʝʪʥʦʾ 

ʟʨʽʣʦʩʪʽ ʢʫʣʴʰʦʚʠʭ ʩʫʛʣʦʙʽʚ ʜʽʪʝʡ ʪʘ ʧʽʜʣʽʪʢʽʚ ʫ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʽʡ ʭʽʨʫʨʛʽʾ 

ʢʫʣʴʰʦʚʠʭ ʩʫʛʣʦʙʽʚ. ʊʝʟʠ ʫ ʟʙʽʨʥʠʢʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ XVI  ʟ'ʾʟʜʫ ʦʨʪʦʧʝʜʽʚ-

ʪʨʘʚʤʘʪʦʣʦʛʽʚ ʋʢʨʘʾʥʠ, ʍʘʨʢʽʚ. 2013:314-315. 

29. ʂʘʙʘʮʽʡ ʄʉ, ʌʽʣʽʧʯʫʢ ɺɺ, ɻʦʣʶʢ ɭʃ, ʄʝʣʴʥʠʢ ʄɺ, ʅʝʤʝʰ ʄʄ. 

ʄʘʣʦʽʥʚʘʟʠʚʥʽ ʦʧʝʨʘʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ ʚ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʭʚʦʨʦʙʠ ɹʣʘʫʥʪʘ. ʊʝʟʠ ʫ 

ʟʙʽʨʥʠʢʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ XVI  ʟ'ʾʟʜʫ ʦʨʪʦʧʝʜʽʚ-ʪʨʘʚʤʘʪʦʣʦʛʽʚ ʋʢʨʘʾʥʠ, ʍʘʨʢʽʚ. 

2013:327-328. 

30. ɻʦʣʶʢ ɭʃ. ʈʝʛʝʥʝʨʘʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ: 

ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ. ʊʝʟʠ ʜʦʧʦʚʽʜʽ ʤʽʞʥʘʨʦʜʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çɸʢʪʫʘʣʴʥʽ 
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ʘʤʙʫʣʘʪʦʨʥʽʡ ʜʦʧʦʤʦʟʽ. ʊʝʟʠ ʜʦʧʦʚʽʜʽ ʫ ʟʙʽʨʥʠʢʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ XVII ɯ ʟ'ʾʟʜʫ 

ʦʨʪʦʧʝʜʽʚ-ʪʨʘʚʤʘʪʦʣʦʛʽʚ ʋʢʨʘʾʥʠ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ. 2019:163.  

52. ɻʦʣʶʢ ɭʃ, ʇʰʝʥʠʯʥʠʡ ʊɭ, ʉʘʫʣʝʥʢʦ ʂʆ, ɹʦʥʜʘʨʻʚ ɻɻ. ɿʙʘʛʘʯʝʥʘ 

ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ ʚ ʣʽʢʫʚʘʥʥʽ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʢʦʣʽʥʥʠʭ ʩʫʛʣʦʙʽʚ. 

ʊʝʟʠ ʜʦʧʦʚʽʜʽ ʫ ʟʙʽʨʥʠʢʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ XVII ɯ ʟ'ʾʟʜʫ ʦʨʪʦʧʝʜʽʚ-ʪʨʘʚʤʘʪʦʣʦʛʽʚ 

ʋʢʨʘʾʥʠ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ. 2019:163-164.  

53. ɹʦʥʜʘʨʻʚ ɻɻ, ɻʦʣʶʢ ɭʃ, ʇʰʝʥʠʯʥʠʡ ʊɭ, ʉʘʫʣʝʥʢʦ ʂʆ, ʄʘʨʮʠʥʷʢ 

ʉʄ, ʏʦʨʥʦʙʘʡ ʉʇ. ʃʽʢʫʚʘʥʥʷ ʨʦʟʨʠʚʽʚ ʤʝʥʽʩʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ 
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ʽʥ'ʻʢʮʽʡʥʠʭ ʪʝʭʥʽʢ. ʊʝʟʠ ʜʦʧʦʚʽʜʽ ʫ ʟʙʽʨʥʠʢʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ XVII ɯ ʟ'ʾʟʜʫ 

ʦʨʪʦʧʝʜʽʚ-ʪʨʘʚʤʘʪʦʣʦʛʽʚ ʋʢʨʘʾʥʠ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ. 2019:164.  
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ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʣʽʢʫʚʘʥʥʽ ʟʘʩʪʘʨʽʣʠʭ 

ʧʦʰʢʦʜʞʝʥʴ ʧʣʝʯʦʚʦʛʦ ʩʫʛʣʦʙʘ. ʊʝʟʠ ʜʦʧʦʚʽʜʽ ʫ ʟʙʽʨʥʠʢʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ XVII ɯ 
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ʟʙʽʨʥʠʢʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ XVII ɯ ʟ'ʾʟʜʫ ʦʨʪʦʧʝʜʽʚ-ʪʨʘʚʤʘʪʦʣʦʛʽʚ ʋʢʨʘʾʥʠ, ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢ. 2019:167.  

56. ʂʘʙʘʮʽʡ ʄʉ, ɻʦʣʶʢ ɭʃ, ʌʽʣʽʧʯʫʢ ɺɺ, ʄʝʣʴʥʠʢ ʄɺ, 

ʃʫʢôʷʥʦʚʘ ʅʖ. ʂʣʽʥʽʢʦ-ʛʝʥʝʘʣʦʛʽʯʥʝ ʪʘ ʝʧʽʛʝʥʝʪʠʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ 

ʶʥʘʮʴʢʠʤ ʝʧʽʬʽʟʝʦʣʽʟʦʤ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ. ʊʝʟʠ ʜʦʧʦʚʽʜʽ ʫ ʟʙʽʨʥʠʢʫ 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ XVII ɯ ʟ'ʾʟʜʫ ʦʨʪʦʧʝʜʽʚ-ʪʨʘʚʤʘʪʦʣʦʛʽʚ ʋʢʨʘʾʥʠ, ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢ. 2019:215.  

57. ɻʦʣʶʢ ɭʃ, ʇʰʝʥʠʯʥʠʡ ʊɭ, ʊʠʤʦʯʫʢ ɺɺ. ʇʝʨʰʠʡ ʜʦʩʚʽʜ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʣʦʧʣʘʩʪʠʢʠ ʫ ʣʽʢʫʚʘʥʥʽ ʭʠʙʥʠʭ ʩʫʛʣʦʙʽʚ ʜʦʚʛʠʭ ʢʽʩʪʦʢ ʥʠʞʥʽʭ 

ʢʽʥʮʽʚʦʢ. ʊʝʟʠ ʜʦʧʦʚʽʜʽ ʫ ʟʙʽʨʥʠʢʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ XVII ɯ ʟ'ʾʟʜʫ ʦʨʪʦʧʝʜʽʚ-

ʪʨʘʚʤʘʪʦʣʦʛʽʚ ʋʢʨʘʾʥʠ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ. 2019:320.  

58.  ɻʦʣʶʢ ɭʃ, ʇʰʝʥʠʯʥʠʡ ʊɭ, ɹʦʥʜʘʨʻʚ ɻɻ. ɺʠʢʦʨʠʩʪʘʥʥʷ PRP ʪʘ ʾʾ 

ʧʦʭʽʜʥʠʭ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʦʥʘʨʪʨʦʟʦʤ. ʊʝʟʠ ʜʦʧʦʚʽʜʽ ʚ ʤʘʪʝʨʽʘʣʘʭ ɯɯɯ-ʛʦ ʟʾ'ʟʜʫ 

ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʘʩʦʮʽʘʮʽʾ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʩʪʝʦʩʠʥʪʝʟʫ, ʂʠʾʚ. 2020:14.  

59. ɹʦʥʜʘʨʻʚ ɻɻ, ɻʦʣʶʢ ɭʃ, ʇʰʝʥʠʯʥʠʡ ʊɭ, ʉʘʫʣʝʥʢʦ ʂʆ. ʃʽʢʫʚʘʥʥʷ 

ʨʦʟʨʠʚʽʚ ʤʝʥʽʩʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʽʪʠʥʥʦʾ ʪʝʨʘʧʽʾ. ʊʝʟʠ ʜʦʧʦʚʽʜʽ ʚ ʤʘʪʝʨʽʘʣʘʭ 

ɯɯɯ-ʛʦ ʟ'ʾʟʜʫ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʘʩʦʮʽʘʮʽʾ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʩʪʝʦʩʠʥʪʝʟʫ, ʂʠʾʚ. 

2020:30.  
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Biopolymers and Cell, 2024;40(2):161. DOI: 10.7124/bc.000AB8. ʌʘʭʦʚʝ ʚʠʜʘʥʥʷ, 

ʢʘʪʝʛʦʨʽʷ ɸ, ʽʥʜʝʢʩʘʮʽʷ ʚ Scopus, ʢʚʘʨʪʠʣʴ Q4.  

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ ʜʦʜʘʪʢʦʚʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʠʩʝʨʪʘʮʽʾ:  

61. ɻʦʣʶʢ ɭʃ. ʊʝʭʥʦʣʦʛʽʷ ʣʦʢʘʣʴʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʙʘʥʢʫ ʪʝʧʝʨ ʜʦʩʪʫʧʥʘ 

ʚ ʋʢʨʘʾʥʽ. ɸʣʴʤʘʥʘʭ, 2018. ˉ1:48-56. 

62. ɻʘʙʨʽʻʣʷʥ ɸɺ, ɻʦʣʶʢ ɭʃ, ɼʦʤʙʨʦʚʩʴʢʠʡ ɼɹ, ʂʠʨʠʢ ɺʄ, ʄʝʜʚʝʜʻʚ 

ɺɺ, ʈʫʜʝʥʢʦ ʉɸ, ʐʘʙʣʽʡ ɺɸ. ʅʦʚʽʪʥʽ ʤʝʪʦʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ 

ʽ ʙʽʦʽʥʞʝʥʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʨʝʛʝʥʝʨʘʪʠʚʥʽʡ ʤʝʜʠʮʠʥʽ. ʈʝʬ. ʨʦʙʦʪʠ, ʫʜʦʩʪʦʻʥʦʾ 

ʅʘʮʽʦʥʘʣʴʥʦʾ ʧʨʝʤʽʾ ʽʤ. ɹʦʨʠʩʘ ʇʘʪʦʥʘ, ʂʠʾʚ, 2021 ʨ. https://www.kdpu-

nt.gov.ua/uk/content/novitni-metody-zastosuvannya-stovburovyh-klityn-i 

bioinzhenernyh-tehnologiy-u-regeneratyvniy.  

63. ʉʪʨʘʬʫʥ ʉʉ, ɻʦʣʶʢ ɭʃ, ʇʰʝʥʠʯʥʠʡ ʊɭ, ʊʘʨʘʥʶʢ ʆɺ, ɹʦʥʜʘʨʻʚ 

ɻɻ, ʄʘʩʣʦʚʘ ʊʉ. ɺʠʛʦʪʦʚʣʝʥʥʷ ʘʣʦʛʝʥʥʠʭ ʢʽʩʪʢʦʚʠʭ ʩʢʘʬʬʦʣʜʽʚ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ 

ʛʦʩʧʽʪʘʣʴʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʙʘʥʢʫ (ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ), ʂʠʾʚ. 2023:28 ʩ.  

64. ɻʦʣʶʢ ɭ.ʃ., ʆʩʪʘʧʝʥʢʦ ʊ.ɸ., ɹʝʟʜʻʥʻʞʥʠʭ ʅ.ʆ. ʉʧʦʩʽʙ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʢʽʩʪʢʦʚʦʛʦ ʤʘʪʨʠʢʩʫ: ʧʘʪ. 115102 ʋʢʨʘʾʥʘ. ˉ u 201606126; ʟʘʷʚʣ. 

06.06.2016; ʦʧʫʙʣ. 10.04.2017, ʙʶʣ. ˉ 7.  

65. ɻʦʣʶʢ ɭʃ, ʆʩʪʘʧʝʥʢʦ ʊɸ, ɹʝʟʜʻʥʻʞʥʠʭ ʅʆ. ʉʧʦʩʽʙ ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʢʽʩʪʢʦʚʦʛʦ ʤʘʪʨʠʢʩʫ: ʧʘʪ. 115103 ʋʢʨʘʾʥʘ. ˉu201606127; ʟʘʷʚʣ. 06.06.2016; 
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ʇʰʝʥʠʯʥʠʡ ʊɭ, ʈʘʢʫʭʘ ɻɺ. ʉʧʦʩʽʙ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʽʩʪʢʦʚʦʛʦ ʤʘʪʨʠʢʩʫ: ʧʘʪ. 

115170 ʋʢʨʘʾʥʘ. ˉu201606193; ʟʘʷʚʣ. 02.09.2016; ʦʧʫʙʣ. 10.04.2017, ʙʶʣ. ˉ 7.  

71. ɻʝʨʘʩʠʤʝʥʢʦ ʉɯ, ɻʦʣʶʢ ɭʃ, ɻʝʨʘʩʠʤʝʥʢʦ ɸʉ, ʄʘʩʣʦʚʘ ʊʉ, 
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ʇɽʈɽʃɯʂ ʉʂʆʈʆʏɽʅʔ, ʋʄʆɺʅʀʍ ʇʆɿʅɸʂ, ʆɼʀʅʀʎʔ ɯ 

ʊɽʈʄɯʅɯɺ 

 

bFGF ï ʦʩʥʦʚʥʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ ʬʽʙʨʦʙʣʘʩʪʽʚ 

BMP ï Bone Morphogenetic Protein 

HBcAb ï ʘʥʪʠʪʽʣʘ ʜʦ ʚʽʨʫʩʫ ʛʝʧʘʪʠʪʫ ɺ 

HBsAg ï ʧʦʚʝʨʭʥʝʚʠʡ ʘʥʪʠʛʝʥ ʚʽʨʫʩʫ ʛʝʧʘʪʠʪʫ ɺ 

HCV ï ʘʥʪʠʪʽʣʘ ʜʦ ʚʽʨʫʩʫ ʛʝʧʘʪʠʪʫ ʉ 

HD-PRP ï High-Density Platelet Rich Plasma  

HOOS ï Hip Disability and Osteoarthritis Outcome Score 

HPL ï Human Platelet Lysate 

IGF ï Insulin-like Growth Factor 

IKDC ï International Knee Documentation Committee 

JIS Classification ï Japanese Investigation Committee Classification 

KOOS ï Knee Disability and Osteoarthritis Outcome Score 

LP-PRP ï Leukocyte Pure Platelet Rich Plasma  

LR-PRP ï Leukocyte Rich Platelet Rich Plasma  

MFAT ï Microfragmental Adipose Tissue 

MMP-9 ï Matrix metallopeptidase 9 

OHS ï Oxford Hip Score 

 OKS ï Oxford Knee Score 

PBS ï ʬʦʩʬʘʪʥʦ-ʩʦʣʴʦʚʠʡ ʙʫʬʝʨ (Phosphate buffered saline) 

PDT ï ʯʘʩ ʧʦʜʚʦʻʥʥʷ ʢʣʽʪʠʥʥʦʾ ʧʦʧʫʣʷʮʽʾ (population doubling time) 

PPP ï Platelet Pure Plasma 

P-PRP ï Leukocyte Pure Platelet Rich Plasma 

PRF ï Platelet Rich Fibrin 

PRP ï Platelet Rich Plasma 

SVF ï Stromal-Vascular Fraction 

TGF-ɓ ï ʪʨʘʥʩʬʦʨʤʫʶʯʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ ʙʝʪʘ (Transforming Growth Factor-beta) 

TNF-ὄ ï ʬʘʢʪʦʨ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥʠ ʘʣʴʬʘ (Tumor Necrosis Factor alpha) 
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WOMAC ï Western Ontario and McMaster Universities Arthritis Index  

ɸʂʄ ɻɯ ï ʘʣʦʛʝʥʥʠʡ ʢʽʩʪʢʦʚʠʡ ʤʘʪʨʠʢʩ ʦʙʨʦʙʣʝʥʠʡ ʛʘʤʤʘ-ʽʨʨʘʜʽʘʮʽʻʶ  

ɸʂʄ ʊʉ ï ʘʣʦʛʝʥʥʠʡ ʢʽʩʪʢʦʚʠʡ ʤʘʪʨʠʢʩ ʦʙʨʦʙʣʝʥʠʡ ʪʝʨʤʦʩʪʝʨʠʣʽʟʘʮʽʻʶ  

ɸʅ ï ʘʩʝʧʪʠʯʥʠʡ ʥʝʢʨʦʟ 

ɺɸʐ ï ʚʽʟʫʘʣʴʥʘ ʘʥʘʣʦʛʦʚʘ ʰʢʘʣʘ ʙʦʣʶ 

ɺʂ ï ʚʝʣʠʢʦʛʦʤʽʣʢʦʚʘ ʢʽʩʪʢʘ 

ɻɸ ï ʢʝʨʘʤʽʯʥʠʡ ʛʽʜʨʦʢʩʠʘʧʘʪʠʪ 

ɻʂ ï ʛʽʘʣʫʨʦʥʦʚʘ ʢʠʩʣʦʪʘ  

ɿʃ-ɿʊʇ ï ʟʙʽʜʥʝʥʘ ʥʘ ʣʝʡʢʦʮʠʪʠ ʟʙʘʛʘʯʝʥʘ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ 

ɿʊʇ ï ʟʙʘʛʘʯʝʥʘ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ 

ɿʊ-ʇʃʈ ï ʟʚʦʨʦʪʥʴʦʪʨʘʥʩʢʨʠʧʮʽʡʥʘ ʧʦʣʽʤʝʨʘʟʥʘ ʣʘʥʮʶʛʦʚʘ ʨʝʘʢʮʽʷ 

ɯɽʇʆʈ ï ɯʥʩʪʠʪʫʪ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ, ʦʥʢʦʣʦʛʽʾ ʪʘ ʨʘʜʽʦʙʽʦʣʦʛʽʾ 

ʽʤ. ʈ.ɭ. ʂʘʚʝʮʴʢʦʛʦ 

ɯʃʊʉɸʊ ï ʽʥʜʝʢʩ ʣʝʡʢʦʮʠʪʘʨʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʘʫʪʦʣʦʛʽʯʥʦʛʦ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʫ 

ɯʊʆ ʅɸʄʅʋ ï ɯʥʩʪʠʪʫʪ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ 

ʤʝʜʠʯʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ  

ʢɼʅʂ ï ʢʦʜʫʶʯʘ ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʾʥʦʚʘ ʢʠʩʣʦʪʘ 

ʃ-ɿʊʇ ï ʣʝʡʢʦʮʠʪʘʨʥʘ ʟʙʘʛʘʯʝʥʘ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ 

ʃɯɸʊ ï ʣʝʡʢʦʮʠʪʘʨʥʠʡ ̔ ʥʜʝʢʩ ʘʫʪʦʣʦʛʽʯʥʦʛʦ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʫ 

ʃʌʂ ï ʣʽʢʫʚʘʣʴʥʘ ʬʽʟʢʫʣʴʪʫʨʘ 

ʄɿ ï ʤʝʜʽʘʣʴʥʘ ʟʚôʷʟʢʘ  

ʤʽʢʨʦʈʅʂ ï ʤʽʢʨʦʨʠʙʦʥʫʢʣʝʾʥʦʚʘ ʢʠʩʣʦʪʘ 

ʄʉʂ ï ʤʝʟʝʥʭʽʤʘʣʴʥ ̔ʩʪʦʚʙʫʨʦʚ ̔ʢʣʽʪʠʥʠ 

ʄʄʉʂ ï ʤʫʣʴʪʠʧʦʪʝʥʪʥʽ ʤʝʟʝʥʭʽʤʘʣʴʥʽ ʩʪʨʦʤʘʣʴʥʽ ʢʣʽʪʠʥʠ 

ʤʈʅʂ ï ʤʘʪʨʠʯʥʘ ʨʠʙʦʥʫʢʣʝʾʥʦʚʘ ʢʠʩʣʦʪʘ 

ʄʈʊ ï ʤʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʘ ʪʦʤʦʛʨʘʬʽʷ 

ʅɸʄʅ ï ʅʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʤʝʜʠʯʥʠʭ ʥʘʫʢ  

ʅʇɿʇ ï ʥʝʩʪʝʨʦʾʜʥʽ ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʧʨʝʧʘʨʘʪʠ 
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ʆɸ ï ʦʩʪʝʦʘʨʪʨʦʟ 

ʇɿʊ ï ʧʣʘʟʤʘ, ʟʙʽʜʥʝʥʘ ʥʘ ʪʨʦʤʙʦʮʠʪʠ  

ʈɼ ï ʨʦʟʯʠʥ ʜʝʢʩʪʨʦʟʠ 

ʈɯʊ ï ʨʝʛʝʥʝʨʘʪʠʚʥʽ ʽʥʪʝʨʚʝʥʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʈʌʂ ï ʨʝʘʢʪʠʚʥʽ ʬʦʨʤʠ ʢʠʩʥʶ  

ʊɯɸʊ ï ʪʨʦʤʙʦʮʠʪʘʨʥʠʡ ̔ ʥʜʝʢʩ ʘʫʪʦʣʦʛʽʯʥʦʛʦ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʫ  

ʊʂʌ - ʪʨʠʢʘʣʴʮʽʡʬʦʩʬʘʪ 

ʋɿɼ ï ʫʣʴʪʨʘʟʚʫʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʌɯ ï ʬʘʛʦʮʠʪʘʨʥʠʡ ʽʥʜʝʢʩ 

ʌʉɹ ï ʬʦʩʬʘʪʥʦ-ʩʦʣʴʦʚʠʡ ʙʫʬʝʨ 

ʌʏ ï ʬʘʛʦʮʠʪʘʨʥʝ ʯʠʩʣʦ 

ʖɽɻʉʂ ï ʶʥʘʮʴʢʠʡ ʝʧʽʬʽʟʝʦʣʽʟ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ 
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ɺʉʊʋʇ 

 

ʆʨʪʦʧʝʜʽʷ ʪʘ ʪʨʘʚʤʘʪʦʣʦʛʽʷ ï ʮʝ ʪʘ ʩʧʝʮʽʘʣʴʥʽʩʪʴ ʤʝʜʠʮʠʥʠ, ʜʝ ʧʦʥʷʪʪʷ 

ʨʝʛʝʥʝʨʘʮʽʾ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ, ʪʘʢ ʷʢ ʙʫʜʴ-ʷʢʽ ʜʽʾ ʦʨʪʦʧʝʜʘ-

ʪʨʘʚʤʘʪʦʣʦʛʘ ʻ ʩʢʝʨʦʚʘʥʠʤʠ ʩʘʤʝ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʮʴʦʛʦ ʝʬʝʢʪʫ. ɯ ʷʢʱʦ ʪʝʭʥʦʣʦʛʽʾ 

ʨʝʛʝʥʝʨʘʮʽʾ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʧʝʨʝʣʦʤʽʚ ʩʪʘʣʠ ʫʩʧʽʰʥʠʤʠ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʪʘʙʽʣʴʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʦʩʪʝʦʩʠʥʪʝʟʫ, ʪʦ ʚ ʦʨʪʦʧʝʜʠʯʥʽʡ ʘʨʪʨʦʣʦʛʽʾ 

ʨʝʛʝʥʝʨʘʮʽʷ ʧʦʩʪʫʧʠʣʘʩʷ ʩʚʦʾʤ ʤʽʩʮʝʤ ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʶ ʩʫʛʣʦʙʽʚ. 

ʈʝʛʝʥʝʨʘʪʠʚʥʘ ʤʝʜʠʮʠʥʘ ï ʦʜʠʥ ʟ çʥʘʡʤʦʣʦʜʰʠʭè ʥʘʧʨʷʤʢʽʚ ʣʽʢʘʨʩʴʢʦʾ 

ʩʧʨʘʚʠ. ɺʧʝʨʰʝ ʮʝʡ ʪʝʨʤʽʥ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʚ ʥʘʫʢʦʚʽʡ ʩʪʘʪʪʽ çʄʘʡʙʫʪʥʻ 

ʙʘʛʘʪʦʧʨʦʬʽʣʴʥʠʭ ʩʠʩʪʝʤè, ʦʧʫʙʣʽʢʦʚʘʥʦʾ ʧʨʦʬʝʩʦʨʦʤ-ʭʽʨʫʨʛʦʤ ʃʘʨʨʽ 

ʈ. ʂʘʡʟʝʨʦʤ ʚ 1992 ʨʦʮʽ, ʘʣʝ ʟʘ ʢʦʨʦʪʢʠʡ ʯʘʩ ʥʘʧʨʷʤʦʢ ʦʪʨʠʤʘʚ ʩʪʨʽʤʢʠʡ 

ʨʦʟʚʠʪʦʢ, ʘ ʤʝʪʦʜʠʢʠ ʚʩʝ ʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʷʭ.  

ʆʨʪʦʧʝʜʽʷ ʪʘ ʪʨʘʚʤʘʪʦʣʦʛʽʷ ï ʥʝ ʚʠʢʣʶʯʝʥʥʷ, ʙʽʣʴʰʝ ʪʦʛʦ ʫʩʧʽʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʤʝʪʦʜʠʢ ʫ ʣʽʢʫʚʘʥʥʽ ʧʘʪʦʣʦʛʽʾ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ 

ʘʧʘʨʘʪʫ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ  ̒ʟʥʘʯʥʠʤ.  

ʈʝʛʝʥʝʨʘʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʨʪʦʧʝʜʽʾ ʪʘ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʥʘʙʫʚʘʶʪʴ ʚʩʝ 

ʙʽʣʴʰʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʟʘʚʜʷʢʠ ʽʥʪʝʥʩʠʚʥʦʤʫ ʨʦʟʚʠʪʢʫ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʪʘ 

ʤʘʣʦʽʥʚʘʟʠʚʥʠʭ ʤʝʪʦʜʠʢ ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ï ʘʨʪʨʦʩʢʦʧʽʯʥʠʭ ʚʪʨʫʯʘʥʴ, 

ʢʦʨʝʢʮʽʡʥʠʭ ʦʩʪʝʦʪʦʤʽʡ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʦʩʪʽ ʨʝʚʽʟʽʡʥʠʭ ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʴ, ʱʦ 

ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘ.̒ ɺʢʘʟʘʥʽ ʤʝʪʦʜʠʢʠ ʚ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʧʦʪʨʝʙʫʶʪʴ ʩʧʽʣʴʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʜʦʧʦʚʥʶʶʪʴ ʦʜʥʝ ʦʜʥʦʛʦ. ʈʝʛʝʥʝʨʘʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʢʽʩʪʢʦʚʠʭ ʜʝʬʝʢʪʽʚ, ʜʝʬʝʢʪʽʚ ʩʫʛʣʦʙʦʚʦʛʦ ʭʨʷʱʘ, 

ʧʦʰʢʦʜʞʝʥʴ ʪʘ ʟʘʭʚʦʨʶʚʘʥʴ ʤôʷʢʠʭ ʪʢʘʥʠʥ. 

ɺʩʽ ʫʩʧʽʭʠ ʭʽʨʫʨʛʽʚ-ʦʨʪʦʧʝʜʽʚ ʻ ʥʝ ʙʽʣʴʰ, ʥʽʞ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʠʚʦʚʠʞʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ ʜʦ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʟʜʘʪʥʽʩʪʴ ʪʢʘʥʠʥ ʜʦ 

ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʪʘ ʨʝʧʘʨʘʪʠʚʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ ʧʦʢʠ ʱʦ ʥʝ ʟʘʚʞʜʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʚʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʘ ʬʫʥʢʮʽʾ ʫʰʢʦʜʞʝʥʠʭ ʦʨʛʘʥʽʚ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʾ 

ʩʠʩʪʝʤʠ [1]. 
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ʈʝʛʝʥʝʨʘʪʠʚʥʘ ʦʨʪʦʧʝʜʽʷ (ʩʠʥ. ʦʨʪʦʙʽʦʣʦʛʽʷ, ʽʥʪʝʨʚʝʥʮʽʡʥʘ ʦʨʪʦʧʝʜʽʷ) ï 

ʥʘʧʨʷʤʦʢ ʦʨʪʦʧʝʜʽʾ, ʤʝʪʦʜʠʢʠ ʷʢʦʛʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʩʠʣʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʦʰʢʦʜʞʝʥʠʭ ʟʚôʷʟʦʢ, ʩʫʭʦʞʠʣʢʽʚ, ʩʫʛʣʦʙʦʚʦʛʦ ʭʨʷʱʘ, ʫʩʫʥʝʥʥʷ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ 

ʩʫʛʣʦʙʽʚ, ʰʣʷʭʦʤ ʽʥʽʮʽʶʚʘʥʥʷ ʪʘ ʨʝʛʫʣʷʮʽʾ ʢʘʩʢʘʜʫ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʨʝʘʢʮʽʡ 

ʦʨʛʘʥʽʟʤʫ, ʘ ʩʘʤʝ, ʨʝʧʣʽʢʘʮʽʾ ʢʣʽʪʠʥ ʪʘ ʩʪʠʤʫʣʷʮʽʾ ʘʥʛʽʦʛʝʥʝʟʫ [2]. 

ʂʦʥʮʝʧʮʽʷ ʨʝʛʝʥʝʨʘʪʠʚʥʦʾ ʦʨʪʦʧʝʜʽʾ ʧʦʣʷʛʘʻ ʚ ʾʾ ʘʣʴʪʝʨʥʘʪʠʚʽ ʦʧʝʨʘʪʠʚʥʠʤ 

ʚʪʨʫʯʘʥʥʷʤ. ɺʽʜʦʤ ̔ʢʽʣʴʢʘ ʾʾ ʥʘʧʨʷʤʢʽʚ. ʅʘʡʜʘʚʥʽʰʠʤ ʻ ʧʨʦʣʦʪʝʨʘʧʽʷ, ʷʢʘ 

ʧʦʣʛ̫ʘʻ ʫ ʚʚʝʜʝʥʥ ̔ʩʪʠʤʫʣʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʤʽʩʮʝ ʫʰʢʦʜʞʝʥʥʷ [3-5], ʥʘʡʙʽʣʴʰ 

ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʻ ʽʥʪʝʨʚʝʥʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʽʥʽʤʘʣʴʥʦ 

ʤʘʥʽʧʫʣʴʦʚʘʥʠʭ ʢʣʽʪʠʥʥʠʭ ʢʦʥʮʝʥʪʨʘʪʽʚ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʪʘ ʢʽʩʪʢʦʚʦʛʦ 

ʤʦʟʢʫ [6-10], ʘ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʩʝ ʰʠʨʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʝʧʘʨʘʪʠ 

ʢʫʣʴʪʠʚʦʚʘʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ, ʟʦʢʨʝʤʘ ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ, ʚʠʜʽʣʝʥʠʭ ʟ 

ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ [11-16]. 

ʈʝʛʝʥʝʨʘʪʠʚʥʘ ʽʥôʻʢʮʽʡʥʘ ʪʝʨʘʧʽʷ (ʩʠʥʦʥʽʤʠ ï ʦʨʪʦʙʽʦʣʦʛʽʷ, ʧʨʦʣʦʪʝʨʘʧʽʷ) 

ʚʚʘʞʘʻʪʴʩʷ ʥʦʚʽʪʥʽʤ ʥʘʧʨʷʤʢʦʤ ʦʨʪʦʧʝʜʽʾ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʫ ʚʠʢʦʨʠʩʪʘʥʥ ̔

ʢʣʽʪʠʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ  ʨʝʧʘʨʘʪʠʚʥʦʾ ʘʙʦ 

ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʨʝʛʝʥʝʨʘʮʽʾ ʧʨʠ ʨʽʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʪʘ ʧʦʰʢʦʜʞʝʥʥʷʭ ʦʧʦʨʥʦ-

ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ [17]. 

ʂʣʽʥʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʦʙʽʚ ʨʝʛʝʥʝʨʘʪʠʚʥʦʾ ʤʝʜʠʮʠʥʠ ʪʘ ʰʠʨʦʢʽ 

ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʢʣʠʢʘʶʪʴ ʽʥʪʝʨʝʩ ʫ ʧʨʘʢʪʠʢʫʶʯʠʭ ʣʽʢʘʨʽʚ, 

ʩʧʨʠʷʶʯʠ ʾʾ ʘʢʪʠʚʥʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʶ ʚ ʧʦʚʩʷʢʜʝʥʥʫ ʧʨʘʢʪʠʢʫ. ʈʘʟʦʤ ʟ ʪʠʤ, 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʟʥʘʥʴ ʪʘ ʨʦʟʫʤʽʥʥʷ ʢʣʶʯʦʚʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʤʝʜʠʮʠʥʽ, ʬʽʟʽʦʣʦʛʽʾ ʪʘ ʧʨʦʮʝʩʘʭ ʨʝʛʝʥʝʨʘʮʽʾ, ʥʝʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ, 

ʚ ʪʦʤʫ ʯʠʩʣʽ  ̔ʚʽʪʯʠʟʥʷʥʠʭ ʘʚʪʦʨʽʚ, ʨʦʙʣʷʪʴ ʨʝʛʝʥʝʨʘʪʠʚʥʽ ʤʝʪʦʜʠʢʠ ʚʨʘʟʣʠʚʠʤʠ 

ʱʦʜʦ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʨʠʥʮʠʧʘʤ ʜʦʢʘʟʦʚʦʾ ʤʝʜʠʮʠʥʠ ʪʘ ʯʘʩʪʦ ʢʦʤʧʨʦʤʝʪʫʶʪʴ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʉʘʤʝ ʪʦʤʫ ʨʝʛʝʥʝʨʘʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʦʪʨʝʙʫʶʪʴ ʛʣʠʙʦʢʦʛʦ ʚʠʚʯʝʥʥʷ ʪʘ 

ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʟ ʾʭ ʜʦʧʦʤʦʛʦʶ, ʘ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʜʫʢʪʠ ï 

ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʦ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. 
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ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʚ 

ʤʝʞʘʭ ʚʠʢʦʥʘʥʥʷ ʧʣʘʥʦʚʠʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʚʽʜʜʽʣʫ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʾ 

ʦʨʪʦʧʝʜʽʾ ʪʘ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʜʠʪʷʯʦʛʦ ʪʘ ʶʥʘʮʴʢʦʛʦ ʚʽʢʫ ʽ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʛʦ 

ʮʝʥʪʨʫ ʨʝʛʝʥʝʨʘʪʠʚʥʦʾ ʦʨʪʦʧʝʜʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʙʽʦʤʝʜʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʋ 

çʅʘʮʽʦʥʘʣʴʥʠʡ ʽʥʩʪʠʪʫʪ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ ʅɸʄʅ ʋʢʨʘʾʥʠè: 

çʈʦʟʨʦʙʠʪʠ ʟʘʭʦʜʠ ʟ ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʩʠʥʜʨʦʤʫ 

ʬʝʤʦʨʦʘʮʝʪʘʙʫʣʷʨʥʦʛʦ ʢʦʥʬʣʽʢʪʫ ʫ ʜʽʪʝʡ ʪʘ ʧʽʜʣʽʪʢʽʚè (ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 

0111U001988), çʈʦʟʨʦʙʠʪʠ ʩʠʩʪʝʤʫ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʨʦʟʣʘʜʽʚ 

ʬʦʨʤʫʚʘʥʥʷ ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʘ ʫ ʜʽʪʝʡ ʪʘ ʧʽʜʣʽʪʢʽʚ ʟ ̔ʩʧʘʩʪʠʯʥʦʶ ʬʦʨʤʦʶ 

ʜʠʪʷʯʦʛʦ ʮʝʨʝʙʨʘʣʴʥʦʛʦ ʧʘʨʘʣʽʯʫè (ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0114U003011), 

çʈʦʟʨʦʙʠʪʠ ʩʠʩʪʝʤʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʧʝʨʝʙʽʛʫ ʽ ʣʽʢʫʚʘʥʥʷ 

ʶʥʘʮʴʢʦʛʦ ʝʧʽʬʽʟʝʦʣʽʟʫ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠè (ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 

0117U003014), çʈʦʟʨʦʙʠʪʠ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʢʦʨʝʢʮʽʾ ʦʩʴʦʚʠʭ ʜʝʬʦʨʤʘʮʽʡ 

ʜʽʣʷʥʢʠ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ ʫ ʧʘʮʽʻʥʪʽʚ ʨʽʩʪ ʷʢʠʭ ʪʨʠʚʘʻè (ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 

0119U003161), «ʈʦʟʨʦʙʠʪʠ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʩʣʽʜʠʪʠ ʨʝʛʝʥʝʨʘʪʠʚʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʧʨʠ ʦʩʪʝʦʘʨʪʨʦʟʽ ʪʘ ʘʩʝʧʪʠʯʥʦʤʫ ʥʝʢʨʦʟʽ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ 

ʩʫʛʣʦʙʽʚ» (ˉ ʜʝʨʞʨʝʻʩʪʨʘʮʽʾ 0122U000200), ʫ ʷʢʽʡ ʟʜʦʙʫʚʘʯ ʙʫʚ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ 

ʚʠʢʦʥʘʚʮʝʤ. 

ʆʢʨʝʤʽ ʨʝʟʫʣʴʪʘʪʠ, ʥʘʚʝʜʝʥʽ ʚ ʜʠʩʝʨʪʘʮʽʾ, ʫʚʽʡʰʣʠ ʜʦ ʨʦʙʦʪʠ çʅʦʚʽʪʥʽ 

ʤʝʪʦʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʽ ʙʽʦʽʥʞʝʥʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʨʝʛʝʥʝʨʘʪʠʚʥʽʡ ʤʝʜʠʮʠʥʽè, ʫʜʦʩʪʦʻʥʦʾ ʅʘʮʽʦʥʘʣʴʥʦʾ ʧʨʝʤʽʾ ʋʢʨʘʾʥʠ ʽʤ. ɹʦʨʠʩʘ 

ʇʘʪʦʥʘ ʟʘ 2021 ʨʽʢ. 

ʄʝʪʘ ʨʦʙʦʪʠ - ʨʦʟʨʦʙʠʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ 

ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʰʣʷʭʦʤ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʤʝʪʦʜʦʣʦʛʽʾ ʾʭ ʦʙʩʪʝʞʝʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʾʭ ʢʣʽʥʽʯʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ.  
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ɿʘʚʜʘʥʥʷ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʚʠʨʽʰʠʪʠ ʚ ʨʦʙʦʪʽ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʥʘʩʪʫʧʥʽ: 

1. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʩʣʽʜʠʪʠ ʨʝʛʝʥʝʨʘʪʠʚʥʽ ʝʬʝʢʪʠ ʘʫʪʦʣʦʛʽʯʥʠʭ 

ʤʽʥʽʤʘʣʴʥʦ ʤʘʥʽʧʫʣʴʦʚʘʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ in vitro ʥʘ ʧʨʠʢʣʘʜʽ 

ʢʦʥʮʝʥʪʨʘʪʽʚ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʣʶʜʠʥʠ.  

2. ʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜʦʣʦʛʽʶ ʦʙʩʪʝʞʝʥʥʷ ʜʦʥʦʨʽʚ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʢʘʬʬʦʣʜʽʚ. 

3. ʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜʦʣʦʛʽʶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʽʩʪʢʦʚʠʭ ʩʢʘʬʬʦʣʜʽʚ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʣʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ 

ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ.  

4. ɼʦʩʣʽʜʠʪʠ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ in vitro ʨʝʛʝʥʝʨʘʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʽʩʪʢʦʚʠʭ 

ʩʢʘʬʬʦʣʜʽʚ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʛʦʩʧʽʪʘʣʴʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʙʘʥʢʫ. 

5. ʈʦʟʨʦʙʠʪʠ ʢʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʘʫʪʦʣʦʛʽʯʥʠʭ ʢʦʥʮʝʥʪʨʘʪʽʚ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ.  

6. ʈʦʟʨʦʙʠʪʠ ʢʣʘʩʠʬʽʢʘʮʽʶ ʤʽʥʽʤʘʣʴʥʦ ʤʘʥʽʧʫʣʴʦʚʘʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʟ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ. 

7. ʈʦʟʨʦʙʠʪʠ ʢʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʤʽʥʽʤʘʣʴʥʦ ʤʘʥʽʧʫʣʴʦʚʘʥʠʭ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʪʘ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ, 

ʚʩʪʘʥʦʚʠʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʚʘʨʽʘʥʪ ʜʣʷ ʢʣʽʥʽʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

8. ʈʦʟʨʦʙʠʪʠ ʥʦʚʽ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʜʫʢʪʠ, ʩʧʦʩʦʙʠ ʾʭ ʦʪʨʠʤʘʥʥʷ ʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ 

ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ. 

9. ʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜʦʣʦʛʽʶ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ 

ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

10. ʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʥʘʚʽʛʘʮʽʾ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ 

ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ. 

11. ʇʦʢʨʘʱʠʪʠ ʤʝʪʦʜʠʢʫ ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 
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ʧʨʦʜʫʢʪʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ 

ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ. 

12. ʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ 

ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʘʮʽʻʥʪʽʚ ʜʠʪʷʯʦʛʦ ʪʘ ʧʽʜʣʽʪʢʦʚʦʛʦ ʚʽʢʫ ʟ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ. 

13. ʈʦʟʨʦʙʠʪʠ ʢʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʢʣʽʥʽʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

14. ʈʦʟʨʦʙʠʪʠ ʢʣʘʩʠʬʽʢʘʮʽʶ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʣʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ 

ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ 

ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ, ʢʨʠʪʝʨʽʾʚ ʾʭ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ. 

15. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ. 

16. ʇʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ 

ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʰʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʦʩʪʝʦʘʨʪʨʦʟʦʤ. 

17. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʜʽʣʷʥʢʠ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ 

ʩʫʛʣʦʙʽʚ. 

18. ʈʦʟʨʦʙʠʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ 

ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ 

ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ. 

ʆʙóʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ - ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʜʫʢʪʠ ʟ ʘʫʪʦʣʦʛʽʯʥʦʾ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ, ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʪʘ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ, ʘʣʦʛʝʥʥʽ 

ʢʽʩʪʢʦʚʽ ʩʢʘʬʬʦʣʜʠ, ʨʝʛʝʥʝʨʘʪʠʚʥʽ ʽʥʪʝʨʚʝʥʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟ ̔ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʜʫʢʪʽʚ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʙʽʦʣʦʛʽʯʥʽ ʪʘ ʪʝʨʘʧʝʚʪʠʯʥʽ ʝʬʝʢʪʠ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʽ in vitro ʪʘ ʧʨʠ ʢʣʽʥʽʯʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ. 
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ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚ ʨʦʙʦʪʽ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʥʷ: ʟʘʛʘʣʴʥʦʢʣʽʥʽʯʥʠʡ, ʣʘʙʦʨʘʪʦʨʥʠʡ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ, 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ (ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʠʡ, ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ, ʤʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʘ 

ʪʦʤʦʛʨʘʬʽʷ), ʨʝʥʪʛʝʥʤʦʨʬʦʤʝʪʨʠʯʥʠʡ, ʢʫʣʴʪʫʨʘʣʴʥʠʡ, ʩʪʘʪʠʩʪʠʯʥʠʡ. 

ɼʣʷ in vitro ʜʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʘʩʪʫʧʥʽ ʣʘʙʦʨʘʪʦʨʥʽ ʤʝʪʦʜʠ: ʧʨʦʪʦʯʥʫ ʮʠʪʦʬʣʶʦʨʠʤʝʪʨʽ ʁ

ʜʣʷ ʦʮʽʥʢʠ ʧʨʦʜʫʢʮʽʾ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʠʭ ʨʝʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ ʤʦʥʦʮʠʪʘʤʠ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʪʘ ʦʮʽʥʢʠ ʾʭ ʬʘʛʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜ ʜʣʷ ʦʮʽʥʢʠ ʧʨʦʜʫʢʮʽʾ NO ʪʘ ʘʨʛʽʥʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʤʦʥʦʮʠʪʽʚ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ, ʽʤʫʥʦʬʝʨʤʝʥʪʥʠʡ ʘʥʘʣʽʟ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʤʽʩʪʫ TGF-ɓ1, ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʧʘʥʝʣʽ ʤʽʢʨʦʈʅʂ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʤʝʪʦʜ ʟʚʦʨʦʪʥʦ-ʪʨʘʥʩʢʨʠʧʮʽʡʥʦʾ ʧʦʣʽʤʝʨʘʟʥʦʾ ʣʘʥʮʶʛʦʚʦʾ 

ʨʝʘʢʮʽʾ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʢʽʩʪʢʦʚʠʭ ʩʢʘʬʬʦʣʜʽʚ, ʘ ʩʘʤʝ ʦʮʽʥʢʠ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʢʣʽʪʠʥ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʢʫʣʴʪʫʨʘʣʴʥʠʡ ʤʝʪʦʜ. ʊʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʘʥʠʡ ʤʝʪʦʜ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʤʽʥʽʤʘʣʴʥʦ ʤʘʥʽʧʫʣʴʦʚʘʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʟ ʘʫʪʦʣʦʛʽʯʥʦʛʦ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ. ɯʤʫʥʦʮʠʪʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʣʽʪʠʥ ʧʨʠ ʾʭ 

ʩʧʽʚʢʫʣʴʪʠʚʫʚʘʥʥ ̔ ʽʟ ʩʢʘʬʬʦʣʜʘʤʠ. ɿʘʛʘʣʴʥʠʡ ʘʥʘʣʽʟ ʢʨʦʚʽ ʧʨʦʚʦʜʠʣʠ ʜʣʷ 

ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʘ ʪʘ ʦʮʽʥʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʣʽʪʠʥʥʠʭ ʢʦʥʮʝʥʪʨʘʪʽʚ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʣʶʜʠʥʠ, ʤʽʻʣʦʛʨʘʤʫ ï ʜʣʷ ʨʦʟʨʦʙʢʠ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʪʘ 

ʙʝʟʧʝʢʠ ʤʽʥʽʤʘʣʴʥʦ ʤʘʥʽʧʫʣʴʦʚʘʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟ 

ʘʫʪʦʣʦʛʽʯʥʦʛʦ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ. ʉʝʨʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʢʨʦʚʽ 

(̔ ʤʫʥʦʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʫ ʧʘʮʽʻʥʪʽʚ ï ʧʦʪʝʥʮʽʡʥʠʭ 

ʜʦʥʦʨʽʚ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʥʘʷʚʥʽʩʪʴ ʽʥʬʝʢʮʽʡ. 

ʈʝʥʪʛʝʥʤʦʨʬʦʤʝʪʨʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʨʠ ʚʠʙʦʨʽ ʜʦʥʦʨʽʚ 

ʛʦʣʦʚʦʢ ʩʪʝʛʥʦʚʠʭ ʢʽʩʪʦʢ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʢʘʬʬʦʣʜʽʚ ʪʘ ʜʣʷ ʦʮʽʥʢʠ ʩʢʝʣʝʪʥʦʾ 

ʟʨʽʣʦʩʪʽ ʫ ʧʘʮʽʻʥʪʽʚ ʜʠʪʷʯʦʛʦ ʪʘ ʧʽʜʣʽʪʢʦʚʦʛʦ ʚʽʢʫ.  

ʂʣʽʥʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ, ʘʥʢʝʪʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʠʪʫʚʘʣʴʥʠʢʽʚ ʷʢʦʩʪʽ 

ʞʠʪʪʷ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ (ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʠʡ, 
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ʫʣʴʪʨʘʟʚʫʢʦʚʠʡ, ʤʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʘ ʪʦʤʦʛʨʘʬʽʷ) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ 

ʜʽʘʛʥʦʩʪʠʢʠ, ʤʦʥʽʪʦʨʠʥʛʫ ʧʝʨʝʙʽʛʫ ʪʘ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ 

ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥ ̔ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʝʪʦʜʽʚ ʦʧʠʩʦʚʦʾ ʪʘ ʚʘʨʽʘʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʟ ʚʠʟʥʘʯʝʥʥʷʤ MÑm. ʉʪʘʪʠʩʪʠʯʥʦ 

ʜʦʩʪʦʚʽʨʥʠʤʠ ʚʚʘʞʘʣʠ ʚʽʜʤʽʥʥʦʩʪʽ ʟʘ ʫʤʦʚ pÒ0,05. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: 

ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʙʨʦʙʢʘ ʤʦʥʦʮʠʪʽʚ ʘʫʪʦʣʦʛʽʯʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ 

ʃ-ɿʊʇ (ʣʝʡʢʦʮʠʪʘʨʥʘ ʟʙʘʛʘʯʝʥʘ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ) ʽ ʇɿʊ (ʧʣʘʟʤʘ      

ʟʙʽʜʥʝʥʘ ʥʘ ʪʨʦʤʙʦʮʠʪʠ) ʩʧʨʠʯʠʥʷʻ ʾʭ ʧʨʦʪʠʟʘʧʘʣʴʥʫ ʧʨʦʨʝʛʝʥʝʨʘʪʠʚʥʫ 

ʤʝʪʘʙʦʣʽʯʥʫ ʧʦʣʷʨʠʟʘʮʽʶ (ʨ<0,05).  

ɺʧʝʨʰʝ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʘʫʪʦʣʦʛʽʯʥʠʭ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʽʚ ʦʪʨʠʤʘʥʦ ʪʘʢʽ 

ʨʝʟʫʣʴʪʘʪʠ: ʥʝ ʚʠʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚiʨʥʦʾ ʨiʟʥʠʮi ʤiʞ ʨiʚʥʝʤ TGF-ɓ1 ʫ 

ʟʙʘʛʘʯʝʥiʡ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤi ʤiʞ ʨiʟʥʠʤʠ ʩʪʘʪʷʤʠ (ʨ=0,04), ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ 

ʟʘʣʝʞʥʦʩʪi ʟʘ ʚʤicʪʦʤ TGF-ɓ1 ʫ ʟʙʘʛʘʯʝʥiʡ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤi ʚiʜ ʚiʢʫ 

ʧʘʮiʻʥʪiʚ (ʨ>0,008), ʚʽʜʩʫʪʥʷ ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ ʚʤʽʩʪʫ ʪʨʦʤʙʦʮʠʪʽʚ ʫ 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʧʨʝʧʘʨʘʪʘʭ ʚʽʜ ʧʘʮʽʻʥʪʽʚ ʟ ʧʽʜʚʠʱʝʥʠʤ (ʧʦʥʘʜ 200Ā106 ʢʣʽʪʠʥ/ʤʣ) 

ʪʘ ʥʠʟʴʢʠʤ (ʜʦ 200Ŀ106 ʢʣʽʪʠʥ/ʤʣ) ʧʝʨʚʠʥʥʠʤ ʚʤʽʩʪʦʤ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʮʽʣʴʥʽʡ 

ʢʨʦʚʽ.  

ɺʧʝʨʰʝ ʜʝʪʘʣʽʟʦʚʘʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʘʫʪʦʣʦʛʽʯʥʠʭ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʽʚ ʟʘ 

ʪʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʪʨʦʤʙʦʮʠʪʽʚ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

ʪʨʦʤʙʦʮʠʪʠ/ʣʝʡʢʦʮʠʪʠ, ʚʽʟʫʘʣʽʟʘʮʽʡʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʘ ʪʘʢʦʞ ʢʨʠʪʝʨʽʾ 

ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʢʣʽʪʠʥʥʠʭ ʬʦʨʤ ʘʫʪʦʣʦʛʽʯʥʠʭ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʽʚ: 

ʪʨʦʤʙʦʮʠʪʘʨʥʠʡ ʽʥʜʝʢʩ ʘʫʪʦʣʦʛʽʯʥʦʛʦ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʫ (ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʧʦʯʘʪʢʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʧʝʨʚʠʥʥʦʤʫ ʘʥʘʣʽʟʽ ʢʨʦʚʽ ʧʘʮʽʻʥʪʘ ʪʘ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʜʫʢʪʽ), ʣʝʡʢʦʮʠʪʘʨʥʠʡ 

ʽʥʜʝʢʩ ʘʫʪʦʣʦʛʽʯʥʦʛʦ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʫ (ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʯʘʪʢʦʚʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʝʡʢʦʮʠʪʽʚ ʫ ʧʝʨʚʠʥʥʦʤʫ ʘʥʘʣʽʟʽ ʢʨʦʚʽ ʧʘʮʽʻʥʪʘ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ 
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ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʜʫʢʪʽ), ʽʥʜʝʢʩ ʣʝʡʢʦʮʠʪʘʨʥʦ-

ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʘʫʪʦʣʦʛʽʯʥʦʛʦ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʫ 

(ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʝʡʢʦʮʠʪʽʚ ʪʘ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʜʫʢʪʽ). 

ɺʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʢʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʤʘʣʦʤʘʥʽʧʫʣʴʦʚʘʥʠʭ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ 3 

ʚʘʨʽʘʥʪʠ ʘʩʧʽʨʘʪʫ: ʪʠʧ 1 ï ʧʦʣʽʤʦʨʬʥʠʡ (ʟ ʥʘʷʚʥʽʩʪʶ ʢʣʽʪʠʥ-ʧʦʧʝʨʝʜʥʠʢʽʚ ʫʩʽʭ 

ʪʠʧʽʚ ʚ ʤʝʞʘʭ ʥʦʨʤʠ), ʪʠʧ 2 ï ʧʦʤʽʨʥʦʢʣʽʪʠʥʥʠʡ (ʟ ʥʘʷʚʥʽʩʪʶ ʫʩʽʭ ʪʠʧʽʚ ʢʣʽʪʠʥ-

ʧʦʧʝʨʝʜʥʠʢʽʚ, ʘʣʝ ʜʝʷʢʽ ʟ ʥʠʭ ʥʠʞʯʝ ʟʘ ʥʦʨʤʫ), ʪʠʧ 3 ï ʛʽʧʦʢʣʽʪʠʥʥʠʡ (ʟ 

ʥʘʷʚʥʽʩʪʶ ʙʽʣʴʰʦʩʪʽ ʪʠʧʽʚ ʢʣʽʪʠʥ-ʧʦʧʝʨʝʜʥʠʢʽʚ, ʜʝʷʢʽ ʟ ʥʠʭ ʥʠʞʯʝ ʟʘ ʥʦʨʤʫ     ). 

ɺʧʝʨʰʝ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ 

ʩʢʘʬʬʦʣʜʽʚ ʥʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʥʦʨʤʘʣʴʥʠʭ ʬʽʙʨʦʙʣʘʩʪʽʚ ʣʶʜʠʥʠ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʥʘʡʤʝʥʰ ʚʠʨʘʞʝʥʫ ʘʥʪʠʧʨʦʣʽʬʝʨʘʪʠʚʥʫ ʜʽʶ ʩʧʨʠʯʠʥʷʶʪʴ ʩʢʘʬʬʦʣʜʠ, 

ʩʪʚʦʨʝʥʽ ʥʘ ʦʩʥʦʚʽ ʘʣʦʛʝʥʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʤʘʪʨʠʢʩʫ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ 

ʛʦʩʧʽʪʘʣʴʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʙʘʥʢʫ. 

ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʙʘʛʘʯʝʥʘ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ (ɿʊʇ) ʧʦʢʨʘʱʫʻ 

ʚʠʞʠʚʘʥʽʩʪʴ ʬʽʙʨʦʙʣʘʩʪʽʚ ʽ ʧʽʜʚʠʱʫʻ ʾʭ ʧʨʦʣʽʬʝʨʘʪʠʚʥʫ ʘʢʪʠʚʥʽʩʪʴ, ʘ 

ʤʦʜʠʬʽʢʘʮʽʷ 70% ʝʪʠʣʦʚʠʤ ʩʧʠʨʪʦʤ ʩʢʘʬʬʦʣʜʫ ʽʟ ʘʣʦʛʝʥʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ 

ʤʘʪʨʠʢʩʫ ʪʝʨʤʽʯʥʦ ʦʙʨʦʙʣʝʥʦʛʦ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʛʦʩʧʽʪʘʣʴʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʙʘʥʢʫ      

ʧʽʜʚʠʱʫʻ ʡʦʛʦ ʙʽʦʩʫʤʽʩʥʽʩʪʴ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʬʽʙʨʦʙʣʘʩʪʽʚ ʣʶʜʠʥʠ 

ɼʝʣʽʧʽʜʠʟʘʮʽʷ ʪʘʢʦʛʦ ʩʢʘʬʬʦʣʜʫ ʚ ʢʦʤʧʣʝʢʩʽ ʽʟ ɿʊʇ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʧʽʜʚʠʱʝʥʥʷ 

ʦʩʪʝʦʽʥʜʫʢʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʨʠʢʩʫ, ʱʦ ʤʦʞʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʴ 

ʧʦʢʨʘʱʝʥʥʷʤ ʾʭ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʧʨʦʣʦʥʛʘʮʽʻ  ʁ ʦʪʨʠʤʘʥʠʭ 

ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʝʬʝʢʪʽʚ. 

ɺʧʝʨʰʝ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʟʥʘʯʝʥʥʷ ʩʢʝʣʝʪʥʦʾ ʟʨʽʣʦʩʪʽ ʪʘ ʝʧʽʛʝʥʝʪʠʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʩʘʤʝ ʤʽʢʨʦʈʅʂ 21, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʥʠʢʥʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ 

ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʜʠʪʷʯʦʛʦ ʪʘ ʧʽʜʣʽʪʢʦʚʦʛʦ ʚʽʢʫ ʚ 

ʧʝʨʽʦʜ ʽʥʜʫʢʮʽʾ ʧʫʙʝʨʪʘʪʫ ʻ ʥʘʡʢʨʠʪʠʯʥʽʰʠʤ ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʦʜʘʣʴʰʦʛʦ 

ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʦʩʪʝʦʘʨʪʨʦʟʫ, ʪʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ 

ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʜʦʮʽʣʴʥʠʤ ʫʞʝ ʚ ʮʴʦʤʫ ʧʝʨʽʦʜʽ. 

ɺʧʝʨʰʝ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 
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ʙʽʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ 

ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʨʦʟʨʦʙʠʣʠ ʾʭ ʢʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʪʘ 

ʚʩʪʘʥʦʚʠʣʠ ʪʘʢʽ ʛʨʫʧʠ: ʣʘʙʦʨʘʪʦʨʥʽ, ʜʦ ʷʢʠʭ ʚʽʜʥʝʩʣʠ ʤʦʨʬʦʣʦʛʽʯʥʽ 

(ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ), 

ʤʦʨʬʦʛʝʥʝʪʠʯʥʽ (ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʙʽʣʢʦʚʠʡ ʪʘ ʮʠʪʦʢʽʥʦʚʠʡ ʩʢʣʘʜ),  ʝʧʽʛʝʥʝʪʠʯʥʽ 

(ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʬʘʢʪʦʨʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʝʧʽʛʝʥʝʪʠʯʥʽ ʤʝʭʘʥʽʟʤʠ 

ʨʝʛʫʣʷʮʽʾ), ʧʨʦʣʽʬʝʨʘʪʠʚʥʽ ʘʙʦ ʢʫʣʴʪʫʨʘʣʴʥʽ (ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʦʪʝʥʮʽʘʣ 

ʢʣʽʪʠʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʦʜʫʢʪʫ ʜʦ ʨʦʩʪʫ ʪʘ ʢʫʣʴʪʠʚʫʚʘʥʥʷ), ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ 

(ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʠʟʠʢʠ ʽʥʬʝʢʮʽʡʥʦʛʦ ʫʨʘʞʝʥʥʷ ʧʨʦʜʫʢʪʫ), ʚʽʟʫʘʣʽʟʘʮʽʡʥʽ 

(ʚʽʟʫʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʪʫ) ʪʘ ʢʣʽʥʽʯʥʽ, ʷʢʽ ʤʠ ʨʦʟʜʽʣʠʣʠ ʥʘ ʜʚʽ 

ʢʘʪʝʛʦʨʽʾ:     ̫ ʢʽʩʪʴ ʪʘ ʙʝʟʧʝʢʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʜʫʢʪʫ (ʧʦʙʽʯʥʽ ʜʽʾ ʽ ʫʩʢʣʘʜʥʝʥʥʷ), 

ʷʢʽʩʪʴ ʪʘ ʙʝʟʧʝʢʘ ʚʚʝʜʝʥʥʷ ʧʨʦʜʫʢʪʫ (ʩʶʜʠ ʚʽʜʥʝʩʣʠ ʫʣʴʪʨʘʟʚʫʢʦʚʫ ʪʘ 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʫ ʥʘʚʽʛʘʮʽʶ). 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʦʣʦʛʽʶ ʚʽʜʙʦʨʫ ʜʦʥʦʨʽʚ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʪʘ ʤʝʪʦʜʠʢʫ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʽʩʪʢʦʚʠʭ ʩʢʘʬʬʦʣʜʽʚ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʛʦʩʧʽʪʘʣʴʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ 

ʙʘʥʢʫ. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʟʘʙʦʨʫ, ʦʙʨʦʙʢʠ ʪʘ ʟʙʝʨʽʛʘʥʥʷ  

ʘʫʪʦʣʦʛʽʯʥʦʛʦ ʙʽʦʤʘʪʝʨʽʘʣʫ (ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ, ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʪʘ 

ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ), ʩʧʦʩʦʙʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟ ʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ 

ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ. ʈʦʟʨʦʙʣʝʥʦ ʥʦʚʽ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʜʫʢʪʠ: ʘʫʪʦʣʦʛʽʯʥʠʡ 

ʜʦʟʦʚʘʥʠʡ ʢʦʥʮʝʥʪʨʘʪ ʪʨʦʤʙʦʮʠʪʽʚ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʨʽʚʥʦʤʽʨʥʠʡ 

ʨʝʛʝʥʝʨʘʪʠʚʥʠʡ ʝʬʝʢʪ ʧʽʜ ʯʘʩ ʣʽʢʫʚʘʥʥʷ, ʪʘ ʢʦʤʙʽʥʦʚʘʥʠʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʧʨʦʜʫʢʪ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʩʧʝʮʽʘʣʴʥʦ ʦʙʨʦʙʣʝʥʦʛʦ 

ʘʣʦʛʝʥʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʩʢʘʬʬʦʣʜʘ ʪʘ ʛʽʧʝʨʢʦʥʮʝʥʪʨʦʚʘʥʦʾ ʟʙʘʛʘʯʝʥʦʾ 

ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ. ʈʦʟʨʦʙʣʝʥʦ ʩʧʦʩʽʙ ʣʽʢʫʚʘʥʥʷ ʦʩʪʝʦʘʨʪʨʦʟʫ ʪʘ 

ʘʩʝʧʪʠʯʥʦʛʦ ʥʝʢʨʦʟʫ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʘʣʦʛʝʥʥʠʭ ʢʽʩʪʢʦʚʠʭ ʩʢʘʬʬʦʣʜʽʚ ʪʘ ʘʫʪʦʣʦʛʽʯʥʠʭ ʢʦʥʮʝʥʪʨʘʪʽʚ ʧʝʨʠʬʝʨʠʯʥʦʾ 
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ʢʨʦʚʽ, ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʪʘ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ. ʈʦʟʨʦʙʣʝʥʦ ʥʘʚʽʛʘʪʦʨ ʜʣʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʧʘʮʽʻʥʪʘʤ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ 

ʩʫʛʣʦʙʽʚ. ʈʦʟʨʦʙʣʝʥʦ ʫʣʴʪʨʘʟʚʫʢʦʚʽ ʜʦʩʪʫʧʠ ʜʦ ʩʪʨʫʢʪʫʨ ʢʦʣʽʥʥʦʛʦ ʪʘ 

ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʽʚ ʜʣʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʧʨʦʮʝʜʫʨ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʦʣʦʛʽʶ ʦʙʩʪʝʞʝʥʥʷ 

ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ 

ʩʫʛʣʦʙʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʦʣʦʛʽʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʘʮʽʻʥʪʽʚ ʜʠʪʷʯʦʛʦ ʪʘ ʧʽʜʣʽʪʢʦʚʦʛʦ ʚʽʢʫ ʟ ̔ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ 

ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ. ʅʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʢʣʽʥʽʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʨʦʟʨʦʙʣʝʥʦ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ 

ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ 

ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʦ ʫ ʧʨʘʢʪʠʢʫ ʚ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʤʫ 

ʮʝʥʪʨʽ ʨʝʛʝʥʝʨʘʪʠʚʥʦʾ  ʦʨʪʦʧʝʜʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʙʽʦʤʝʜʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʚʽʜʜʽʣʽ ʤʽʢʨʦʭʽʨʫʨʛʽʾ ʪʘ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʚʽʜʥʦʚʥʦʾ ʭʽʨʫʨʛʽʾ ʚʝʨʭʥʴʦʾ ʢʽʥʮʽʚʢʠ, 

ʚʽʜʜʽʣʽ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʦʨʪʦʧʝʜʽʾ ʪʘ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʜʠʪʷʯʦʛʦ ʪʘ ʶʥʘʮʴʢʦʛʦ ʚʽʢʫ 

ɼʋ çʅʘʮʽʦʥʘʣʴʥʠʡ ʽʥʩʪʠʪʫʪ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ ʅɸʄʅ ʋʢʨʘʾʥʠè, 

ʦʨʪʦʧʝʜʠʯʥʦʤʫ ʚʽʜʜʽʣʝʥʥʽ ʂʅʇ çʂʠʾʚʩʴʢʘ ʤʽʩʴʢʘ ʢʣʽʥʽʯʥʘ ʣʽʢʘʨʥʷ ˉ12è ʪʘ 

ʂʅʇ çɼʨʦʛʦʙʠʮʴʢʘ ʤʽʩʴʢʘ ʣʽʢʘʨʥʷ ˉ1è ɼʨʦʛʦʙʠʮʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʮʽʷ ʻ ʩʘʤʦʩʪʽʡʥʦʶ ʟʘʚʝʨʰʝʥʦʶ 

ʥʘʫʢʦʚʦʶ ʧʨʘʮʝʶ ʘʚʪʦʨʘ. ʈʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʚ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʤʫ ʮʝʥʪʨʽ 

ʨʝʛʝʥʝʨʘʪʠʚʥʦʾ ʦʨʪʦʧʝʜʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʙʽʦʤʝʜʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʚʽʜʜʽʣʽ 

ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʦʨʪʦʧʝʜʽʾ ʪʘ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʜʠʪʷʯʦʛʦ ʪʘ ʶʥʘʮʴʢʦʛʦ ʚʽʢʫ ɼʋ 

«ɯʥʩʪʠʪʫʪ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ ʅɸʄʅ ʋʢʨʘʾʥʠè. ɸʚʪʦʨʦʤ ʦʩʦʙʠʩʪʦ 

ʦʙʨʘʥʦ ʽ ʦʙʨ̌ʫʥʪʦʚʘʥʦ ʽʜʝʶ, ʪʝʤʘʪʠʢʫ ʪʘ ʜʠʟʘʡʥ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, 

ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʯʘʩʥʠʭ ʫʷʚʣʝʥʴ ʧʨʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʨʪʦʧʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ, ʟʦʢʨʝʤʘ ʧʨʠ 

ʦʩʪʝʦʘʨʪʨʦʟʽ ʪʘ ʘʩʝʧʪʠʯʥʦʤʫ ʥʝʢʨʦʟʽ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ, 
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ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʤʝʪʫ, ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʨʦʙʦʪʠ, ʥʝʦʙʭʽʜʥʠʡ ʦʙʩʷʛ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɼʠʩʝʨʪʘʥʪ ʩʘʤʦʩʪʽʡʥʦ ʨʦʟʨʦʙʠʚ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʾ 

ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ, ʤʝʪʦʜʠʢʠ ʟʘʙʦʨʫ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʧʨʦʪʦʢʦʣʠ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ 

ʢʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʡ      ʙʝʟʧʝʢʠ, ʧʨʦʚʽʚ ʘʥʘʣʽʟ ʜʘʥʠʭ ʢʣʽʥʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ 

ʢʣʽʥʽʢʦ-ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɸʚʪʦʨ ʙʨʘʚ ʙʝʟʧʦʩʝʨʝʜʥʶ ʫʯʘʩʪʴ ʫ 

ʧʣʘʥʫʚʘʥʥʽ ʣʽʢʫʚʘʣʴʥʦʾ ʪʘʢʪʠʢʠ ʡ ʽʥʪʝʨʚʝʥʮʽʡ ʧʘʮʽʻʥʪʘʤ ʫʩʽʭ ʛʨʫʧ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʇʝʨʝʚʘʞʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ ʦʩʥʦʚʥʠʭ ʛʨʫʧ ʧʨʦʣʽʢʦʚʘʥʽ 

ʜʠʩʝʨʪʘʥʪʦʤ ʦʩʦʙʠʩʪʦ. ɿʘ ʫʯʘʩʪʶ ʩʧʽʚʘʚʪʦʨʽʚ ʧʨʦʚʝʜʝʥʦ ʜʽʘʛʥʦʩʪʠʯʥ ̔

ʧʨʦʮʝʜʫʨʠ, ʜʦʩʣʽʜʞʝʥʥ,̫ ʨʦʟʨʘʭʫʥʢʠ, ʝʢʩʧʝʨʠʤʝʥʪʠ, ʨʝʟʫʣʴʪʘʪʠ ʷʢʠʭ 

ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʩʧʽʣʴʥʠʭ ʧʫʙʣʽʢʘʮʽʷʭ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʦʤ ʚʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ 

ʥʘʫʢʦʚʦʾ ʥʦʚʠʟʥʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʾʾ ʪʝʦʨʝʪʠʯʥʝ ʪʘ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 

ʜʣʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʥʘʫʢʠ ʪʘ ʢʣʽʥʽʯʥʦʾ ʧʨʘʢʪʠʢʠ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʪʘ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʟʘʩʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʥʦʚʽ ʤʝʪʦʜʠʢʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʦʪʨʠʤʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʪʘ 

ʨʦʟʨʦʙʣʝʥʽ ʩʧʽʣʴʥʦ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʨʦʙʽʪ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ in vitro ʝʬʝʢʪʽʚ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʽʚ ʥʘ 

ʤʝʪʘʙʦʣʽʟʤ ʤʦʥʦʮʠʪʽʚ ʘʫʪʦʣʦʛʽʯʥʦʾ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʣʶʜʠʥʠ ʧʨʦʚʦʜʠʣʠ 

ʩʧʽʣʴʥʦ ʟʽ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʢʘʬʝʜʨʠ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʪʘ ʽʤʫʥʦʣʦʛʽʾ ʅʅʎ çɯʥʩʪʠʪʫʪ 

ʙʽʦʣʦʛʽʾ ʪʘ ʤʝʜʠʮʠʥʠè ʂʅʋ ʽʤ. ʊ.ɻ. ʐʝʚʯʝʥʢʘ (ʟʘʚ. ʢʘʬʝʜʨʦʶ ʜʦʢʪ. ʙʽʦʣ. ʥʘʫʢ, 

ʧʨʦʬʝʩʦʨ ʃ.ʄ. ʉʢʽʚʢʘ), ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ TGF-

ɓ1 ʫ ʟʙʘʛʘʯʝʥʽʡ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʽ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʪʘ 

ʪʨʘʚʤʘʤʠ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʢʘʬʬʦʣʜʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʛʦʩʧʽʪʘʣʴʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʙʘʥʢʫ in 

vitro ʧʨʦʚʦʜʠʣʠ ʩʧʽʣʴʥʦ ʟ ̔ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʚʽʜʜʽʣʫ ʤʦʥʽʪʦʨʠʥʛʫ ʧʫʭʣʠʥʥʦʛʦ 

ʧʨʦʮʝʩʫ ʪʘ ʜʠʟʘʡʥʫ ʪʝʨʘʧʽʾ ɯʥʩʪʠʪʫʪʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ ʦʥʢʦʣʦʛʽʾ ʪʘ 
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ʨʘʜʽʦʙʽʦʣʦʛʽʾ ʽʤ. ʈ.ɭ. ʂʘʚʝʮʴʢʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ (ʜʦʢʪ. ʙʽʦʣ. ʥʘʫʢ, ʩʪ. ʜʦʩʣ. 

ʅ.ʆ. ɹʝʟʜʻʥʻʞʥʠʭ ʪʘ ʢʘʥʜ. ʙʽʦʣ. ʥʘʫʢ, ʩʪ. ʜʦʩʣ. ʆ.ʆ. ʃʠʭʦʚʘ), ʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʽʢʨʦʈʅʂ ʟʽ ʟʘʚʽʜʫʚʘʯʢʦʶ ʣʘʙʦʨʘʪʦʨʽʾ ʤʝʭʘʥʽʟʤʽʚ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʾ 

ʨʝʟʠʩʪʝʥʪʥʦʩʪʽ ʪʦʛʦ ʞ ʽʥʩʪʠʪʫʪʫ ʜʦʢʪ. ʙʽʦʣ. ʥʘʫʢ, ʧʨʦʬ. ʅ.ʖ. ʃʫʢ'ʷʥʦʚʦʶ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʤʽʩʪʫ ʢʣʽʪʠʥ ʢʨʦʚʽ ʚ ʣʝʡʢʦʮʠʪʚʤʽʩʥʽʡ ʪʘ ʟʙʽʜʥʝʥʽʡ ʣʝʡʢʦʮʠʪʘʤʠ 

ʧʣʘʟʤʽ ʟ ʢʦʥʮʝʥʪʨʘʪʦʤ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʧʘʪʦʣʦʛʽʻʶ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ 

ʘʧʘʨʘʪʫ ʧʨʦʚʦʜʠʣʦʩʷ ʟʽ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʣʘʙʦʨʘʪʦʨʽʾ ʙʽʦʭʽʤʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ 

ʪʘ ʢʣʽʥʽʯʥʠʭ ʘʥʘʣʽʟʽʚ ɼʋ çɯʊʆ ʅɸʄʅ ʋʢʨʘʾʥʠè (ʟʘʚʽʜʫʚʘʯ ʜʦʢʪ. ʙʽʦʣ. ʥʘʫʢ, 

ʧʨʦʬ. ʆ.ʄ. ʄʘʛʦʤʝʜʦʚ). ɸʥʘʣʽʟ ʤʽʻʣʦʛʨʘʤ ʧʨʦʚʦʜʠʚʩʷ ʩʧʽʣʴʥʦ ʟʽ 

ʩʧʽʚʨʦʙʽʪʥʠʮʝʶ ɼʋ çɯʥʩʪʠʪʫʪ ʛʝʤʘʪʦʣʦʛʽʾ ʪʘ ʪʨʘʥʩʬʫʟʽʦʣʦʛʽʾ ʅɸʄʅ ʋʢʨʘʾʥʠè 

ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ ɻ.ʉ. ʉʪʘʨʦʜʫʙ. ʈʦʟʨʦʙʢʘ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʜʦʩʪʫʧʽʚ ʜʦ 

ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʧʨʦʚʦʜʠʣʘʩʷ ʩʧʽʣʴʥʦ ʟ ̔ʟʘʚʽʜʫʚʘʯʢʦʶ ʚʽʜʜʽʣʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ɼʋ çɯʊʆ ʅɸʄʅ ʋʢʨʘʾʥʠè, ʜʦʢʪ. ʤʝʜ. ʥʘʫʢ 

ʆ.ɻ. ɻʘʡʢʦ ʪʘ ʟʘʚʽʜʫʚʘʯʢʦʶ ʚʽʜʜʽʣʝʥʥʷʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ, ʜʦʢʪ. 

ʬʽʣʦʩʦʬʽʾ ʃ.ɯ. ʂʣʠʤʯʫʢ; ʜʦʩʣʽʜʞʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʧʨʦʚʦʜʠʣʦʩʷ ʩʧʽʣʴʥʦ ʟʽ 

ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ɯʥʩʪʠʪʫʪʫ ʛʝʥʝʪʠʯʥʦʾ ʪʘ ʨʝʛʝʥʝʨʘʪʠʚʥʦʾ ʤʝʜʠʮʠʥʠ ʅʅʎ 

çɯʥʩʪʠʪʫʪ ʢʘʨʜʽʦʣʦʛʽʾ, ʢʣʽʥʽʯʥʦʾ ʪʘ ʨʝʛʝʥʝʨʘʪʠʚʥʦʾ ʤʝʜʠʮʠʥʠ ʽʤʝʥʽ 

ʄ.ɼ. ʉʪʨʘʞʝʩʢʘè: ʟʘʚʽʜʫʚʘʯʝʤ ʣʘʙʦʨʘʪʦʨʽʾ ʢʣʽʪʠʥʥʠʭ ʪʘ ʪʢʘʥʠʥʥʠʭ ʢʫʣʴʪʫʨ, 

ʜʦʢʪ. ʤʝʜ. ʥʘʫʢ, ʩʪ. ʥʘʫʢ. ʩʧʽʚʨʦʙ. ɺ.ʄ. ʂʠʨʠʢʦʤ ʪʘ ʢʘʥʜ. ʙʽʦʣ. ʥʘʫʢ, ʩʪ. ʥʘʫʢ. 

ʩʧʽʚʨʦʙ. ɼ.ʆ. ɿʫʙʦʚʠʤ. ʄʝʪʦʜʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʘʮʽʻʥʪʽʚ ʜʠʪʷʯʦʛʦ ʪʘ ʧʽʜʣʽʪʢʦʚʦʛʦ ʚʽʢʫ ʨʦʟʨʦʙʣʝʥʦ ʩʧʽʣʴʥʦ ʟ ̔

ʟʘʚʽʜʫʚʘʯʝʤ ʚʽʜʜʽʣʦʤ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʦʨʪʦʧʝʜʽʾ ʪʘ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʜʠʪʷʯʦʛʦ ʪʘ 

ʶʥʘʮʴʢʦʛʦ ʚʽʢʫ ɼʋ çɯʊʆ ʅɸʄʅ ʋʢʨʘʾʥʠè, ʜʦʢʪ. ʤʝʜ. ʥʘʫʢ ɺ.ɺ. ʌʽʣʽʧʯʫʢʦʤ. 

ʄʝʪʦʜʠʢʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʢʘʬʬʦʣʜʽʚ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʛʦʩʧʽʪʘʣʴʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ 

ʙʘʥʢʫ ʨʦʟʨʦʙʣʝʥʦ ʩʧʽʣʴʥʦ ʟ ʘʢʘʜ. ʅɸʄʅ ʋʢʨʘʾʥʠ, ʜʦʢʪ. ʤʝʜ. ʥʘʫʢ, ʧʨʦʬ. 

ɻ.ɺ. ɻʘʡʢʦʤ ʪʘ ʟʘʚʽʜʫʚʘʯʝʤ ʚʽʜʜʽʣʫ ʟʘʭʚʦʨʶʚʘʥʴ ʩʫʛʣʦʙʽʚ ʫ ʜʦʨʦʩʣʠʭ ɼʋ çɯʊʆ 

ʅɸʄʅ ʋʢʨʘʾʥʠè, ʜʦʢʪ. ʤʝʜ. ʥʘʫʢ, ʧʨʦʬ. ʉ.ɯ. ɻʝʨʘʩʠʤʝʥʢʦʤ. 

ʉʧʽʣʴʥʦ ʟ ʯʣʝʥ-ʢʦʨʝʩʧʦʥʜʝʥʪʦʤ ʅɸʄʅ ʋʢʨʘʾʥʠ, ʜʦʢʪ. ʤʝʜ. ʥʘʫʢ, ʧʨʦʬ. 

ʉ.ʉ. ʉʪʨʘʬʫʥʦʤ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ 
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ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʟʘʩʘʜʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ 

ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʦʧʦʚʽʜʝʡ ï 37. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʦʧʨʠʣʶʜʥʝʥʽ ʥʘ: 

- XVI  ʟ'ʾʟʜ ʦʨʪʦʧʝʜʽʚ-ʪʨʘʚʤʘʪʦʣʦʛʽʚ ʋʢʨʘʾʥʠ (ʍʘʨʢʽʚ, 2013); 

- ʟʘʩʽʜʘʥʥʷʭ ɺʯʝʥʦʾ ʨʘʜʠ ɼʋ çɯʥʩʪʠʪʫʪ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ ʅɸʄʅ 

ʋʢʨʘʾʥʠè (2015-2024); 

- ʄʽʞʥʘʨʦʜʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çɸʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʩʫʯʘʩʥʦʾ ʧʣʘʩʪʠʯʥʦʾ 

ʭʽʨʫʨʛʽʾ, ʝʩʪʝʪʠʯʥʦʾ ʤʝʜʠʮʠʥʠ ʪʘ ʜʝʨʤʘʪʦʣʦʛʽʾè (ʆʜʝʩʘ, 2015); 

- XXV  Sympozium Sekcji Ortopedii Dzeciecei Polskiego Towarzystwa 

Ortopedycznego I Traumatologicznego (Zakopane, Poland, 2015);  

- The 2-nd MEPOS Annual Meeting (Dubai, UAE, 2015); 

- 37-th SICOT Orthopedic World Congress (Rome, Italy, 2016); 

- 12-th Congress of the European Hip Society (Munich, Germany, 2016); 

- XVII  ʟ'ʾʟʜ ʦʨʪʦʧʝʜʽʚ-ʪʨʘʚʤʘʪʦʣʦʛʽʚ ʋʢʨʘʾʥʠ (ʂʠʾʚ, 2016); 

- 2-nd International scientific conference ñMicrobiology and Immunology ï the 

development outlook in the 21-st centuryò (ʂʠʾʚ, 2016); 

- Innovative technology in medicine our  experience of Poland and Ukraine 

(Lublin, Poland, 2017);  

- ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʉʚʽʪʦʚʘ ʤʝʜʠʮʠʥʘ: ʩʫʯʘʩʥʽ 

ʪʝʥʜʝʥʮʽʾ ʪʘ ʬʘʢʪʦʨʠ ʨʦʟʚʠʪʢʫè (ʃʴʚʽʚ, 2017); 

- ʄʽʞʥʘʨʦʜʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʈʝʛʝʥʝʨʘʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʩʫʯʘʩʥʽʡ ʤʝʜʠʮʠʥʽè 

(ʆʜʝʩʘ, 2017); 

-  ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɯʥʥʦʚʘʮʽʡʥʽ 

ʥʘʧʨʷʤʠ ʚ ʛʝʥʝʪʠʯʥʽʡ ʪʘ ʨʝʛʝʥʝʨʘʪʠʚʥʽʡ ʤʝʜʠʮʠʥʽè (ʂʠʾʚ, 2017); 

- VI ʄʽʞʥʘʨʦʜʥʠʡ ʤʝʜʠʯʥʠʡ ʢʦʥʛʨʝʩ (ʂʠʾʚ, 2017); 

- IX  ʄʽʞʥʘʨʦʜʥʠʡ ʤʝʜʠʯʥʠʡ ʬʦʨʫʤ çɯʥʥʦʚʘʮʽʾ ʚ ʤʝʜʠʮʠʥʽ ï ʟʜʦʨʦʚ'ʷ ʥʘʮʽʾè 
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(ʂʠʾʚ, 2017); 

- Orthopedic and Traumatology Eastern Convention (Poznan, Poland, 2018); 

- ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʅʦʚʽ ʪʝʭʥʦʣʦʛʽʾ 

ʚ ʦʨʪʦʧʝʜʽʾ ʪʘ ʪʨʘʚʤʘʪʦʣʦʛʽʾè (ʆʜʝʩʘ, 2018); 

- ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɸʢʪʫʘʣʴʥʽ 

ʧʠʪʘʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʦʨʛʘʥʽʚ ʪʘ ʪʢʘʥʠʥè (ɿʘʧʦʨʽʞʞʷ, 2018); 

- XVIII  ʟ'ʾʟʜ ʦʨʪʦʧʝʜʽʚ-ʪʨʘʚʤʘʪʦʣʦʛʽʚ ʋʢʨʘʾʥʠ (ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, 2019); 

- ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɸʢʪʫʘʣʴʥʽ 

ʧʠʪʘʥʥʷ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʩʪʝʦʩʠʥʪʝʟʫè (ɺʽʥʥʠʮʷ, 2019); 

- ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʈʽʚʝʥʴ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʧʣʠʚʫ ʤʝʜʠʯʥʦʾ ʥʘʫʢʠ ʥʘ ʨʦʟʚʠʪʦʢ 

ʤʝʜʠʯʥʦʾ ʧʨʘʢʪʠʢʠè (ʂʠʾʚ, 2019); 

- ɺʠʩʪʫʧ ʚ ʨʘʤʢʘʭ ʦʬʽʮʽʡʥʦʛʦ ʚʽʟʠʪʫ ʜʝʣʝʛʘʮʽʾ ʅɸʄʅ ʋʢʨʘʾʥʠ ʚ ʂʅʈ 

(ʐʝʥʴʯʞʝʥʴ, 2019); 

- ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʈʝʛʝʥʝʨʘʪʠʚʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʚ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾè (ʂʠʾʚ, 2021); 

- VIII ʅʘʮʽʦʥʘʣʴʥʠʡ ʢʦʥʛʨʝʩ ʨʝʚʤʘʪʦʣʦʛʽʚ ʋʢʨʘʾʥʠ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ 

(ʂʠʾʚ, 2021); 

- ʉʠʤʧʦʟʽʫʤ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʤʝʜʠʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ ʽ ʦʨʪʦʙʽʦʣʦʛʽʾè (ʂʠʾʚ, 2022); 

- ʅʘʫʢʦʚʽ ʯʠʪʘʥʥʷ ʽʤʝʥʽ ʧʨʦʬʝʩʦʨʘ ɭ.ʊ. ʉʢʣʷʨʝʥʢʘ çɺʧʨʦʚʘʜʞʝʥʥʷ 

ʥʘʫʢʦʚʠʭ ʨʦʟʨʦʙʦʢ ʚ ʧʨʘʢʪʠʢʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷè (ʂʠʾʚ, 2022); 

- ɺʠʩʪʫʧ ʥʘ ʇʨʝʟʠʜʽʾ ʅɸʅ ʋʢʨʘʾʥʠ (ʂʠʾʚ, 2022); 

- ʉʠʤʧʦʟʽʫʤ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʤʝʜʠʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ ʽ ʦʨʪʦʙʽʦʣʦʛʽʾè (ʂʠʾʚ, 2023); 

- ʅʘʫʢʦʚʽ ʯʠʪʘʥʥʷ ʽʤʝʥʽ ʧʨʦʬʝʩʦʨʘ ɭ.ʊ. ʉʢʣʷʨʝʥʢʘ çɺʧʨʦʚʘʜʞʝʥʥʷ 

ʥʘʫʢʦʚʠʭ ʨʦʟʨʦʙʦʢ ʚ ʧʨʘʢʪʠʢʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷè (ʂʠʾʚ, 2023); 

- ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʉʫʯʘʩʥʽ ʨʝʛʝʥʝʨʘʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ 

ʣʽʢʫʚʘʥʥʽ ʪʨʘʚʤ ʪʘ ʟʘʭʚʦʨʶʚʘʥʴ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫè (ʂʠʾʚ, 2023); 

- ʇʝʨʰʘ ʬʘʭʦʚʘ ʰʢʦʣʘ ʟ ʨʝʛʝʥʝʨʘʪʠʚʥʦʾ ʦʨʪʦʧʝʜʽʾ (ʉʭʽʜʥʠʮʷ, 2023); 



 
 
 

43 

- ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çɸʢʪʫʘʣʴʥʽ 

ʧʠʪʘʥʥʷ ʭʽʨʫʨʛʽʾ ʚʝʨʭʥʴʦʾ ʢʽʥʮʽʚʢʠè (ʗʨʝʤʯʝ, 2024); 

- SCAR Conference 3.0 (ʂʠʾʚ, 2024); 

- ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʅʝʡʨʦʦʨʪʦʧʝʜʽʷ 

ʥʠʞʥʴʦʾ ʢʽʥʮʽʚʢʠ ʫ ʜʽʪʝʡ. ʇʦʛʣʷʜ ʥʝʚʨʦʣʦʛʘ ʪʘ ʦʨʪʦʧʝʜʘè (ʏʝʨʥʽʚʮʽ, 

2024); 

- ʉʠʤʧʦʟʽʫʤ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʤʝʜʠʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ ʽ ʦʨʪʦʙʽʦʣʦʛʽʾè (ʂʠʾʚ, 2025). 

ʇʫʙʣʽʢʘʮʽʾ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ 

ʚʠʩʚʽʪʣʝʥʦ ʫ 74 ʜʨʫʢʦʚʘʥʠʭ ʨʦʙʦʪʘʭ, ʟ ʷʢʠʭ 16 ʩʪʘʪʝʡ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ 

ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, 11 ʩʪʘʪʝʡ ʫ ʚʠʜʘʥʥʷʭ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʥʘʫʢʦʤʝʪʨʠʯʥʦʾ ʙʘʟʠ 

Scopus (8 ʩʪʘʪʝʡ ï ʫ ʚʠʜʘʥʥʷʭ Q4, 3 ʩʪʘʪʪʽ ï ʫ ʚʠʜʘʥʥʷʭ Q3). ʆʧʫʙʣʽʢʦʚʘʥʦ 34 

ʪʝʟʠ ʜʦʧʦʚʽʜʝʡ, ʦʪʨʠʤʘʥʦ 11 ʜʝʢʣʘʨʘʮʽʡʥʠʭ ʧʘʪʝʥʪʽʚ ʋʢʨʘʾʥʠ, ʟʜʽʡʩʥʝʥʦ 29 

ʫʩʥʠʭ ʪʘ 8 ʩʪʝʥʜʦʚʠʭ ʜʦʧʦʚʽʜʝʡ, ʟʨʦʙʣʝʥʦ 2 ʥʦʚʦʚʚʝʜʝʥʥʷ, ʦʪʨʠʤʘʥʦ 2 ʘʢʪʠ 

ʚʧʨʦʚʘʜʞʝʥʥʷ, ʦʧʫʙʣʽʢʦʚʘʥʦ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʟʘʨʝʻʩʪʨʦʚʘʥʦ 2 

ʪʝʭʥʦʣʦʛʽʾ.  

ʉʪʨʫʢʪʫʨʘ ʽ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ.  

ɼʠʩʝʨʪʘʮʽʷ ʚʠʢʣʘʜʝʥʘ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, 8 

ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ, 7 ʜʦʜʘʪʢʽʚ. ʋ ʨʦʟʜʽʣʽ 1 

ʚʠʩʚʽʪʣʝʥʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʘ ʧʨʦʚʝʜʝʥʦ ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ ʟ ʜʦʩʣʽʜʞʫʚʘʥʦʾ 

ʧʨʦʙʣʝʤʠ. ʋ ʨʦʟʜʽʣʽ 2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘʧʨʷʤʠ ʪʘ ʛʨʫʧʠ ʘʥʘʣʽʟʫ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ 

ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ, ʘ 

ʪʘʢʦʞ ʜʠʟʘʡʥ ʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʦʟʜʽʣ 3 ʧʨʠʩʚʷʯʝʥʠʡ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ in vitro ʜʦʩʣʽʜʞʝʥʥʶ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʝʬʝʢʪʽʚ ʪʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʋ ʨʦʟʜʽʣʽ 4 ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʤʝʪʦʜʦʣʦʛʽʶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʢʘʬʬʦʣʜʽʚ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʛʦʩʧʽʪʘʣʴʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ 

ʙʘʥʢʫ. ʈʦʟʜʽʣ 5 ʧʨʠʩʚʷʯʝʥʠʡ ʨʦʟʨʦʙʮʽ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʝʪʦʜʠʢ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʤʘʣʦʤʘʥʽʧʫʣʴʦʚʘʥʠʭ ʘʫʪʦʣʦʛʽʯʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟ ʧʝʨʠʬʝʨʠʯʥʦʾ 
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ʢʨʦʚʽ, ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʪʘ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ,     ʢʨʠʪʝʨʽʾʚ ʾʭ ʷʢʦʩʪʽ ʪʘ 

ʙʝʟʧʝʢʠ. ʋ ʨʦʟʜʽʣʽ 6 ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʝʪʦʜʦʣʦʛʽʶ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʠ ʦʩʪʝʦʘʨʪʨʦʟʽ ʪʘ 

ʘʩʝʧʪʠʯʥʦʤʫ ʥʝʢʨʦʟʽ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ, ʘ ʪʘʢʦʞ ʟʘʩʘʜʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʜʽʪʝʡ ʪʘ ʧʽʜʣʽʪʢʽʚ ʟ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ. ʋ ʨʦʟʜʽʣʽ 7 ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʟʘʩʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ 

ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ 

ʢʫʣʴʰʦʚʦʛʦ ʡ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ. ʈʦʟʜʽʣ 8 ʧʨʠʩʚʷʯʝʥʠʡ ʫʟʘʛʘʣʴʥʝʥʥʶ ʪʘ 

ʦʙʛʦʚʦʨʝʥʥʶ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ.  

ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ ʩʢʣʘʜʘʻ 456 ʩʪʦʨʽʥʦʢ ʜʨʫʢʦʚʘʥʦʛʦ ʪʝʢʩʪʫ, 

ʟʦʢʨʝʤʘ 327 ʩʪʦʨʽʥʦʢ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ, 38 ʪʘʙʣʠʮʴ ʽ 189 ʨʠʩʫʥʢʽʚ. ʉʧʠʩʦʢ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʤʽʩʪʠʪʴ 402 ʧʦʩʠʣʘʥʥʷ. 

  



 
 
 

45 

ʈʆɿɼɯʃ 1 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʈɽɻɽʅɽʈɸʊʀɺʅʀʍ ɯʅʊɽʈɺɽʅʎɯʁʅʀʍ 

ʊɽʍʅʆʃʆɻɯʁ ʋ ʃɯʂʋɺɸʅʅɯ ʆʉʊɽʆɸʈʊʈʆɿʋ ʊɸ ɸʉɽʇʊʀʏʅʆɻʆ 

ʅɽʂʈʆɿʋ ʂʋʃʔʐʆɺʆɻʆ ʊɸ ʂʆʃɯʅʅʆɻʆ ʉʋɻʃʆɹɯɺ. ɯʉʊʆʈʀʏʅɯ 

ɸʉʇɽʂʊʀ ʊɸ ʉʋʏɸʉʅʀʁ ʉʊɸʅ ʇʀʊɸʅʅʗ (ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ) 

 

ʇʨʠ ʦʧʨʘʮʶʚʘʥʥʽ ʣʽʪʝʨʘʪʫʨʠ ʢʦʨʠʩʪʫʚʘʣʠʩʷ ʙʘʟʦʶ PubMed ʪʘ ʩʦʮʽʘʣʴʥʦʶ 

ʤʝʨʝʞʝʶ ʜʣʷ ʚʯʝʥʠʭ ResearchGate.  

ʈʝʛʝʥʝʨʘʪʠʚʥʘ ʦʨʪʦʧʝʜʽʷ ʚʚʘʞʘʻʪʴʩʷ ʜʦʩʠʪʴ çʤʦʣʦʜʠʤè ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʤ 

ʥʘʧʨʷʤʢʦʤ, ʾʾ ʽʩʪʦʨʽʷ ʙʝʨʝ ʩʚʽʡ ʚʽʜʣʽʢ ʟ ʧʦʯʘʪʫ ʤʠʥʫʣʦʛʦ ʩʪʦʨʽʯʯʷ. ʊʘʢ, ʚ 1905 

ʨʦʮʽ ʥʽʤʝʮʴʢʠʡ ʭʽʨʫʨʛ ʚʽʜʦʤʦʛʦ ʣʽʢʘʨʥʷʥʦʛʦ ʢʦʤʧʣʝʢʩʫ «Charite» (ɹʝʨʣʽʥ, 

ʅʽʤʝʯʯʠʥʘ) ɸʚʛʫʩʪ ɹʽʨ, ʷʢʠʡ ʙʫʚ ʦʜʥʠʤ ʟ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʽʚ ʥʽʤʝʮʴʢʦʾ ʭʽʨʫʨʛʽʾ, 

ʚʧʝʨʰʝ ʦʧʠʩʘʚ ʚʜʘʣʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʫʪʦʛʝʤʦʪʝʨʘʧʽʾ ʫ ʧʘʮʽʻʥʪʘ ʟ ʧʝʨʝʣʦʤʦʤ, 

ʷʢʠʡ ʥʝ ʟʨʦʩʪʘʚʩʷ [18]. ʎʝʡ ʤʝʪʦʜ ʩʧʨʘʚʝʜʣʠʚʦ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʨʦʪʦʪʠʧʦʤ 

ʩʫʯʘʩʥʠʭ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʅʘʩʪʫʧʥʠʤ ʝʚʦʣʶʮʽʡʥʠʤ ʢʨʦʢʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʩʣʽʜ ʚʚʘʞʘʪʠ ʤʝʪʦʜʠʢʫ ʧʨʦʣʦʪʝʨʘʧʽʾ (ʩʠʥʦʥʽʤʠ ʩʢʣʝʨʦʟʫʶʯʘ ʪʝʨʘʧʽʷ, 

ʪʢʘʥʠʥʥʘ ʪʝʨʘʧʽʷ). ɺʧʝʨʰʝ ʽʥ'ʻʢʮʽʾ ʛʽʧʝʨʪʦʥʽʯʥʦʛʦ ʨʦʟʯʠʥʫ ʜʝʢʩʪʨʦʟʠ ʙʫʣʠ 

ʟʘʩʪʦʩʦʚʘʥ ̔ʘʤʝʨʠʢʘʥʩʴʢʠʤ ʭʽʨʫʨʛʦʤ ʪʘ ʦʩʪʝʦʧʘʪʦʤ Earl Gedney ʫ 1923 ʨʦʮʽ ʜʣʷ 

ʣʽʢʫʚʘʥʥʷ ʘʙʜʦʤʽʥʘʣʴʥʠʭ ʛʨʠʞ, ʘ ʫ 1930 ʨʦʮʽ ʤʝʪʦʜ ʙʫʚ ʚʠʟʥʘʥʠʡ 

ɸʤʝʨʠʢʘʥʩʴʢʦʶ ʘʩʦʮʽʘʮʽʻʶ ʦʩʪʝʦʧʘʪʽʚ ʪʘ ʛʝʨʥʽʦʣʦʛʽʚ ʦʬʽʮʽʡʥʠʤ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʜʘʥʦʾ ʧʘʪʦʣʦʛʽʾ. ʅʘʜʘʣʽ ʤʝʪʦʜʠʢʫ ʧʦʯʘʣʠ ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ 

ʙʝʟʦʧʝʨʘʮʽʡʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʩʫʛʣʦʙʽʚ, ʟʚôʷʟʦʢ ʪʘ ʩʫʭʦʞʠʣʢʽʚ [19]. 

ʋ 1933 ʨʦʮʽ ɺ.ʇ. ʌʽʣʘʪʦʚ, ʷʢʠʡ ʟʘʩʥʫʚʘʚ ʪʘ ʙʫʚ ʧʝʨʰʠʤ ʜʠʨʝʢʪʦʨʦʤ 

ɯʥʩʪʠʪʫʪʫ ʦʯʥʠʭ ʭʚʦʨʦʙ ʪʘ ʪʢʘʥʠʥʥʦʾ ʪʝʨʘʧʽʾ (ʤ. ʆʜʝʩʘ), ʚʧʝʨʰʝ ʟʘʩʪʦʩʫʚʘʚ 

ʪʢʘʥʠʥʥʫ ʪʝʨʘʧʽʶ ʚ ʦʬʪʘʣʴʤʦʣʦʛʽʾ, ʘ ʫ 1936 ʨʦʮʽ ʚʠʡʰʣʘ ʡʦʛʦ ʤʦʥʦʛʨʘʬʽʷ 

ñʊʢʘʥʠʥʥʘ ʪʝʨʘʧʽʷò. ɿʛʦʜʦʤ ʚʽʥ ʧʦʯʘʚ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜʠʢʠ ʪʢʘʥʠʥʥʦʾ 

ʪʝʨʘʧʽʾ ʽ ʚ ʽʥʰʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʷʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʜʣʷ ʟʘʛʦʻʥʥʷ ʨʘʥ ʪʘ ʟʨʦʱʫʚʘʥʥʷ 

ʧʝʨʝʣʦʤʽʚ. ʋ 1940 ʨʦʮʽ ɺ.ʇ. ʌʽʣʘʪʦʚ ʧʦʯʘʚ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʪʢʘʥʠʥʥʦʾ ʪʝʨʘʧʽʾ 
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ʧʨʝʧʘʨʘʪʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʝʢʩʪʨʘʢʪ ʘʣʦʝ, ʌɯɹʉ). ɿʘ ʡʦʛʦ 

ʧʨʠʧʫʱʝʥʥʷʤ ʚʧʣʠʚ ʮʠʭ ʧʨʝʧʘʨʘʪʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʚ ʫʰʢʦʜʞʝʥʠʭ 

ʪʢʘʥʠʥʘʭ ʨʝʯʦʚʠʥ, ̫ ʢʽ ʤʘʶʪʴ ʚʠʨʘʞʝʥʫ ʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ. ɿʘ ʧʨʦʧʦʟʠʮʽʻʶ 

ʘʚʪʦʨʘ ʮ ̔ ʨʝʯʦʚʠʥʠ ʙʫʣʠ ʥʘʟʚʘʥʽ ñʬʘʢʪʦʨʘʤʠ ʩʫʧʨʦʪʠʚʫò ʘʙʦ ñʙʽʦʛʝʥʥʠʤʠ 

ʩʪʠʤʫʣʷʪʦʨʘʤʠò [20]. 

ʌʫʥʜʘʪʦʨʘʤʠ ʩʫʯʘʩʥʦʾ ʧʨʦʣʦʪʝʨʘʧʽʾ ʚ ʦʨʪʦʧʝʜʽʾ ʪʘ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʝʢʩʪʨʦʟʠ ʪʘ ʽʥʰʠʭ ʩʪʠʤʫʣʶʶʯʠʭ ʨʦʟʯʠʥʽʚ ʻ ʘʤʝʨʠʢʘʥʩʴʢʽ 

ʦʨʪʦʧʝʜʠ-ʪʨʘʚʤʘʪʦʣʦʛʠ George Hacket ʪʘ Gustav Hemwall, ʷʢʽ ʧʨʘʮʶʚʘʣʠ ʫ 

ʧʝʨʽʦʜ ʟ 1940 ʧʦ 1950 ʨʦʢʠ. ɺʦʥʠ ʨʦʟʨʦʙʠʣʠ ʧʝʨʰʽ ʧʨʦʪʦʢʦʣʠ ʨʝˇʽʦʥʘʨʥʦʾ 

ʧʨʦʣʦʪʝʨʧʽʾ ʧʨʠ ʧʘʪʦʣʦʛʽʾ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ [19]. 

ʋ 1986 ʨʦʮʽ ʽʪʘʣʽʡʩʴʢʘ ʥʝʡʨʦʙʽʦʣʦʛ ʈʽʪʘ-ʃʝʚʽ ʄʦʥʪʘʣʴʯʽʥʽ ʚʽʜʢʨʠʣʘ 

ñʬʘʢʪʦʨʠ ʨʦʩʪʫò, ʟʘ ʱʦ ʙʫʣʘ ʫʜʦʩʪʦʻʥʘ ʅʦʙʝʣʽʚʩʴʢʦʾ ʧʨʝʤʽʾ [21]. ɿ ʮʽʻʾ 

ʚʠʟʥʘʯʥʦʾ ʧʦʜʽʾ ʧʦʯʘʣʘʩʷ ʩʫʯʘʩʥʘ ʝʧʦʭʘ ʨʝʛʝʥʝʨʘʪʠʚʥʦʾ ʽʥôʻʢʮʽʡʥʦʾ ʪʝʨʘʧʽʾ, ʷʢ 

ʤʝʪʦʜʫ ʣʽʢʫʚʘʥʥʷ. 

ʋ 1987 ʨʦʮʽ ʚʠʡʰʣʘ ʧʝʨʰʘ ʧʫʙʣʽʢʘʮʽʷ ʽʪʘʣʽʡʩʴʢʠʭ ʘʚʪʦʨʽʚ ʧʨʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʙʘʛʘʯʝʥʦʾ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ ʚ ʢʘʨʜʽʦʭʽʨʫʨʛʽʾ (ɿʊʇ) (ʘʥʛʣ. PRP 

ï Platelet-Rich Plasma) [22]. 

ʋ 1990 ʨʦʮʽ ʚ ʣʽʪʝʨʘʪʫʨʽ ʚʧʝʨʰʝ ʟʛʘʜʘʥʦ ʧʨʦ ʫʩʧʽʰʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʟʙʘʛʘʯʝʥʦʾ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʧʘʪʦʣʦʛʽʾ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ 

ʘʧʘʨʘʪʫ, ʘ ʩʘʤʝ ʪʝʥʜʠʥʽʪʽʚ ʪʘ ʪʝʥʜʠʥʦʧʘʪʽʡ [23]. 

ɺ ʜʘʥʠʡ ʯʘʩ ɿʊʇ ʩʪʘʣʘ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʤ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʜʫʢʪʦʤ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʣʽʢʘʨʷʤʠ ʚ ʙʘʛʘʪʴʦʭ ʩʧʝʮʽʘʣʴʥʦʩʪʷʭ, ʟʦʢʨʝʤʘ ʚ ʩʪʦʤʘʪʦʣʦʛʽ,ʾ 

ʱʝʣʝʧʥʦ-ʣʠʮʝʚʽʡ ʭʽʨʫʨʛʽ,ʾ ʚʝʨʪʝʙʨʦʣʦʛʽ,ʾ ʦʨʪʦʧʝʜʽ ʾʪʘ ʪʨʘʚʤʘʪʦʣʦʛʽ,ʾ ʟʘʛʘʣʴʥʽʡ 

ʭʽʨʫʨʛʽʾ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʭʨʦʥʽʯʥʠʭ ʨʘʥ, ʪʦʱʦ. 

ʇʽʜ ʧʣʘʟʤʦʶ, ʟʙʘʛʘʯʝʥʦʶ ʪʨʦʤʙʦʮʠʪʘʤʠ ʩʴʦʛʦʜʥʽ ʨʦʟʫʤʽʶʪʴ ʘʫʪʦʣʦʛʽʯʥʫ 

ʧʣʘʟʤʫ ʧʘʮʽʻʥʪʘ, ʚ ʷʢʽʡ ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʨʦʤʙʦʮʠʪʽʚ ʟʙʽʣʴʰʝʥʘ ʫ ʢʽʣʴʢʘ ʨʘʟʽʚ 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʰʣʷʭʦʤ ʝʪʘʧʥʦʛʦ 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ. ʗʢʱʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʧʨʘʢʪʠʢʫʶʯʠʤʠ ʣʽʢʘʨʷʤʠ 

ʧʨʠʜʽʣʷʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʫʚʘʛʠ, ʪʦ ʨʦʣʴ ʽʥʰʠʭ ʢʣʽʪʠʥ, ʟʦʢʨʝʤʘ ʣʝʡʢʦʮʠʪʽʚ, ʷʢ 

ʩʢʣʘʜʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ɿʊʇ, ʫ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʟʘ ʫʚʘʛʦʶ. ʋ 
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ʪʦʡ ʞʝ ʯʘʩ ʜʦʚʝʜʝʥʦ, ʱʦ ʣʝʡʢʦʮʠʪʠ ʟʜʘʪʥʽ ʚʠʜʽʣʷʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ, ʝʥʟʠʤʽʚ (ʽʥʪʝʨʣʝʡʢʽʥ IL-1ɓ, ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟʘ MMP-9, 

ʬʘʢʪʦʨ ʥʝʢʨʦʟʫ ʧʫʭʣʠʥʠ TNF-Ŭ ʪʘ ʽʥ.), ʱʦ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʧʦʩʠʣʝʥʥʷ 

ʢʘʪʘʙʦʣʽʟʤʫ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ ʪʘ ʛʘʣʴʤʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʨʝʛʝʥʝʨʘʮʽʾ [24-

25]. 

ʊʦʤʫ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʦʯʘʣʠ ʚʠʜʽʣʷʪʠ ʦʢʨʝʤʠʡ ʧʨʦʜʫʢʪ ï ʣʝʡʢʦʮʠʪʘʨʥʫ 

ʟʙʘʛʘʯʝʥʫ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʫ (ʃ-ɿʊʇ) (leukocyte-rich platelet-rich plasma, LR-

PRP). ʇʽʜ ʮʠʤ ʧʨʦʜʫʢʪʦʤ ʤʘʶʪʴ ʥʘ ʫʚʘʟʽ ʘʫʪʦʣʦʛʽʯʥʫ ʧʣʘʟʤʫ ʟ ʧʽʜʚʠʱʝʥʦʶ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʯʘʪʢʦʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ, ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʪʨʦʤʙʦʮʠʪʽʚ (ʧʦʥʘʜ 1 

ʤʣʥ. ʚ 1 ʤʢʣ) ʪʘ ʣʝʡʢʦʮʠʪʽʚ. ɯ ʥʘʚʧʘʢʠ, ʤʘʣʦʣʝʡʢʦʮʠʪʘʨʥʘ ʧʣʘʟʤʘ, ʟʙʘʛʘʯʝʥʘ 

ʪʨʦʤʙʦʮʠʪʘʤʠ (ʄʃ-ɿʊʇ) (leukocyte- poor platelet-rich plasma, LP-PRP) ï ʮʝ 

ʟʙʘʛʘʯʝʥʘ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʚʤʽʩʪʦʤ ʣʝʡʢʦʮʠʪʽʚ [26-28]. 

ʋʪʚʦʨʝʥʥʷ ʣʝʡʢʦʮʠʪʘʨʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ 

ʨʦʣʴ ʫ ʧʘʪʦʛʝʥʝʟʽ ʟʘʭʚʦʨʶʚʘʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʩʠʩʪʝʤʥʠʤ ʟʘʧʘʣʴʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. 

ʇʽʜʚʠʱʝʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʣʝʡʢʦʮʠʪʘʨʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʭʚʦʨʠʭ ʥʘ ʽʰʝʤʽʶ ʤʦʟʢʫ [29] ʧʨʠ ʛʦʩʪʨʦʤʫ ʢʦʨʦʥʘʨʥʦʤʫ 

ʩʠʥʜʨʦʤʽ [30-32], ʽʰʝʤʽʯʥʦʤʫ ʽʥʩʫʣʴʪʽ [29, 32], ʫ ʧʘʮʽʻʥʪʽʚ ʽʥʬʽʢʦʚʘʥʠʭ ɺɯʃ-1 

[33], ʩʠʩʪʝʤʥʦʤʫ ʯʝʨʚʦʥʦʤʫ ʚʦʚʯʘʢʫ ʪʘ ʨʝʚʤʘʪʦʾʜʥʦʤʫ ʘʨʪʨʠʪʽ [34]. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʟʙʘʛʘʯʝʥʘ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ ʽʥʽʮʽʶʻ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʢʘʩʢʘʜ 

ʨʝʘʢʮʽʡ, ʷʢʽ ʩʪʠʤʫʣʶʶʪʴ ʨʝʛʝʥʝʨʘʮʽʶ ʟʘ ʨʘʭʫʥʦʢ ʮʠʪʦʢʽʥʽʚ, ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ, ʷʢʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʘʣʴʬʘ-ʛʨʘʥʫʣʘʭ ʪʨʦʤʙʦʮʠʪʽʚ. 

ʆʩʪʘʥʥʽ ʜʦʩʷʛʥʝʥʥʷ ʫ ʛʘʣʫʟʽ ʙʽʦʪʝʭʥʦʣʦʛʽ ʾʪʘ ʨʝʛʝʥʝʨʘʪʠʚʥʦʾ ʤʝʜʠʮʠʥʠ 

ʟʥʘʯʥʦ ʨʦʟʰʠʨʠʣʠ ʩʧʝʢʪʨ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʟʦʢʨʝʤʘ ʚ 

ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ. ʅʘʨʘʟʽ ʜʞʝʨʝʣʦʤ ʢʣʽʪʠʥʥʠʭ  ̔ʪʢʘʥʠʥʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʪʨʘʚʤ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʻ ʞʠʨʦʚʘ ʪʢʘʥʠʥʘ 

ʪʘ ʢʽʩʪʢʦʚʠʡ ʤʦʟʦʢ, ʪʘʢ ʷʢ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʚʦʥʠ ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ ʜʦʩʪʫʧʥʠʭ 

ʣʦʢʘʣʽʟʘʮʽʡ ʤʫʣʴʪʠʧʦʪʝʥʪʥʠʭ ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ (ʄʄʉʂ) ʫ 

ʜʦʨʦʩʣʦʤʫ ʦʨʛʘʥʽʟʤʽ [35-40], ʪʦʤʫ ʦʙʛʦʚʦʨʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʟ ʥʠʭ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 
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ʦʩʪʝʦʘʨʪʨʦʟʫ ʪʘ ʘʩʝʧʪʠʯʥʦʛʦ ʥʝʢʨʦʟʫ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʻ 

ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ. ɼʝʜʘʣʽ ʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʩʪʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʫʣʴʪʠʚʦʚʘʥʠʭ ʄʄʉʂ, ʚʠʜʽʣʝʥʠʭ ʟ ʟʘʟʥʘʯʝʥʠʭ ʜʞʝʨʝʣ. 

ʆʩʪʝʦʘʨʪʨʦʟ ï ʜʝʛʝʥʝʨʘʪʠʚʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʫʛʣʦʙʽʚ ʟ ʨʫʡʥʫʚʘʥʥʷʤ 

ʩʫʛʣʦʙʦʚʦʛʦ ʭʨʷʱʘ, ʛʽʧʝʨʪʨʦʬʽʻʶ ʪʘ ʟʘʧʘʣʝʥʥʷʤ ʩʫʙʭʦʥʜʨʘʣʴʥʦʾ ʢʽʩʪʢʠ. ɺ 

ʋʢʨʘʾʥʽ ʦʩʪʝʦʘʨʪʨʦʟ (ʆɸ) ʻ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʩʫʛʣʦʙʽʚ. ɿʘ 

ʜʘʥʠʤʠ ʜʝʨʞʘʚʥʦʾ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʚʽʪʥʦʩʪʽ, ʫ 2014 ʨʦʮʽ ʧʦʰʠʨʝʥʽʩʪʴ ʆɸ 

ʩʪʘʥʦʚʠʣʘ 3140 ʥʘ 10 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ, ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ï 460 ʥʘ 100 ʪʠʩ. 

ʥʘʩʝʣʝʥʥʷ. ʎ  ̫ ʧʘʪʦʣʦʛʽʷ ʻ ʧʨʦʚʽʜʥʦʶ ʧʨʠʯʠʥʦʶ ʙʦʣʶ ʚ ʩʫʛʣʦʙʘʭ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʪʘ ʽʥʚʘʣʽʜʠʟʘʮʽʾ ʣʶʜʝʡ ʥʝ 

ʣʠʰʝ ʧʦʭʠʣʦʛʦ, ʘ ʡ ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʚʽʢʫ. ʗʢ ʥʘʡʧʦʰʠʨʝʥʽʰʘ ʬʦʨʤʘ ʫʨʘʞʝʥʥʷ 

ʩʫʛʣʦʙʽʚ, ʦʩʪʝʦʘʨʪʨʦʟ ʦʙʫʤʦʚʣʶʻ ʩʫʪʪʻʚʽ ʤʝʜʠʯʥʽ ʪʘ ʩʦʮʽʘʣʴʥʽ ʚʠʪʨʘʪʠ ʫ ʚʩʴʦʤʫ 

ʩʚʽʪʽ [41]. 

ɽʪʽʦʣʦʛʽʷ ʦʩʪʝʦʘʨʪʨʦʟʫ ʜʦ ʮʴʦʛʦ ʯʘʩʫ ʥʝ ʚʠʟʥʘʯʝʥʘ, ʧʨʦʪʝ ʱʦʜʦ 

ʧʘʪʦʛʝʥʝʟʫ, ʪʦ ʦʩʪʘʥʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʢʣʶʯʦʚʫ ʨʦʣʴ ʦʩʪʝʦʭʦʥʜʨʘʣʴʥʦʛʦ 

ʧʝʨʝʭʦʜʫ ʫ ʚʠʥʠʢʥʝʥʥʽ ʪʘ ʧʨʦʛʨʝʩʫʚʘʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʊʘʢ, ʟʤʽʥʘ ʬʘʟ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʦʩʪʝʦʭʦʥʜʨʘʣʴʥʦʛʦ ʧʝʨʝʭʦʜʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʤ̔ ʢʨʦʨʦʟʨʠʚʽʚ ʫ ʬʘʟʽ ʚʽʜʥʦʚʣʝʥʥʷ ʚ ʟʚ'ʷʟʢʫ ʟ ʨʝʟʦʨʙʮʽʻʶ. ʈʝʟʦʨʙʮʽʡʥ ̔ʢʘʥʘʣʠ 

ʧʨʦʥʠʢʘʶʪʴ ʫ ʭʨʷʱ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʣʦʢʘʣʴʥʘ ʚʪʨʘʪʘ ʭʨʷʱʘ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʟ'ʷʚʣʷʶʪʴʩʷ ʪʨʽʱʠʥʠ ʭʨʷʱʘ ʪʘ ʩʫʙʭʦʥʜʨʘʣʴʥʦʾ ʢʽʩʪʢʠ. ʊʨʽʱʠʥʠ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʟʘʧʦʚʥʶʶʪʴʩʷ ʤʽʥʝʨʘʣʘʤʠ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ, ʧʽʩʣʷ ʯʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʭ 

ʝʢʩʪʨʫʟʽʷ ʫ ʛʽʘʣʽʥʦʚʠʡ ʭʨʷʱ ʪʘ ʫʪʚʦʨʝʥʥʷ ʦʩʪʝʦʬʽʪʽʚ [42]. ʉʭʝʤʘ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1.1. 
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ʈʠʩʫʥʦʢ 1.1 ï ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʦʩʪʝʦʭʦʥʜʨʘʣʴʥʦʛʦ 

ʧʝʨʝʭʦʜʫ ʧʨʠ ʦʩʪʝʦʘʨʪʨʦʟʽ 

 

ɺʽʜʦʤʽ ʩʴʦʛʦʜʥʽ ʟʘʩʦʙʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʦʩʪʝʦʘʨʪʨʦʟʫ ʩʧʨʷʤʦʚʘʥʽ, 

ʥʘʩʘʤʧʝʨʝʜ, ʥʘ ʟʤʝʥʰʝʥʥʷ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ, ʧʨʠʛʥʽʯʝʥʥʷ ʟʘʧʘʣʝʥʥʷ ʪʘ 

ʧʦʢʨʘʱʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʽ ʪʨʦʬʽʢʠ ʭʨʷʱʘ. ʅʝʦʧʝʨʘʪʠʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʣʽʢʫʚʘʥʥʷ 

ʦʩʪʝʦʘʨʪʨʦʟʫ ʻ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʘʙʦ ʬʽʢʩʘʮʽʷ ʩʫʛʣʦʙʘ, ʬʽʟʠʯʥʽ ʤʝʪʦʜʠ ʣʽʢʫʚʘʥʥʷ, 

ʧʨʠʡʦʤ ʧʝʨʦʨʘʣʴʥʠʭ ʘʥʘʣʴʛʝʪʠʢʽʚ, ʤʽʩʮʝʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ ʯʝʨʝʟ ʰʢʽʨʫ ʘʙʦ ʰʣʷʭʦʤ ʚʥʫʪʨʽʰʥʴʦʩʫʛʣʦʙʦʚʠʭ ʽʥ'ʻʢʮʽʡ.  

ʄʽʩʮʝʚʽ ʘʥʝʩʪʝʪʠʢʠ ʤʘʶʪʴ ʧʦʙʽʯʥʽ ʝʬʝʢʪʠ ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʝʬʝʢʪʠʚʥʠʤʠ 

ʣʠʰʝ ʧʨʦʪʷʛʦʤ ʢʽʣʴʢʦʭ ʛʦʜʠʥ. ʉʫʯʘʩʥʽ ʥʝʩʪʝʨʦʾʜʥʽ ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʟʘʩʦʙʠ ʪʘ 

ʥʘʨʢʦʪʠʯʥʽ ʘʥʘʣʴʛʝʪʠʢʠ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʟʥʘʯʥʝ ʧʦʣʝʛʰʝʥʥʷ ʙʦʣʶ ʧʨʦʪʷʛʦʤ 

24 ʛʦʜʠʥ, ʘʣʝ ʪʘʢʦʞ ʤʘʶʪʴ ʧʝʚʥʽ ʧʨʦʪʠʧʦʢʘʟʘʥʥʷ ʘʙʦ ʚʠʢʣʠʢʘʶʪʴ ʟʚʠʢʘʥʥʷ. 

ʂʦʨʪʠʢʦʩʪʝʨʦʾʜʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʨʠʚʘʣʠʤʠ ʢʫʨʩʘʤʠ ʧʦ ʢʽʣʴʢʘ ʪʠʞʥʽʚ ʘʙʦ 

ɿʤʽʥʘ ʬʘʟ 
ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʪʘ 
ʚʽʜʥʦʚʣʝʥʥʷ 

ʦʩʪʝʦʭʦʥʜʨʘʣʴʥʦʛʦ
ʧʝʨʝʭʦʜʫ

ʄʽʢʨʦʨʦʟʨʠʚʫ 
ʬʘʟʽ 

ʚʽʜʥʦʚʣʝʥʥʷ ʚ 
ʟʚʷʟʢʫʟ 
ʨʝʟʦʨʙʮʽʻʶ

ʇʨʦʥʠʢʥʝʥʥʷ 
ʨʝʟʦʨʙʮʽʡʥʠʭ 
ʢʘʥʘʣʽʚ ʫ ʭʨʷʱ

ʃʦʢʘʣʴʥʘ 
ʚʪʨʘʪʘ 
ʭʨʷʱʘ

ʊʨʽʱʠʥʠ ʭʨʷʱʘ 
ʪʘ 

ʩʫʙʭʦʥʜʨʘʣʴʥʦʾ
ʢʽʩʪʢʠ

ɿʘʧʦʚʥʝʥʥʷ 
ʪʨʽʱʠʥ 
ʤʽʥʝʨʘʣʘʤʠ 
ʚʠʩʦʢʦʾ 
ʱʽʣʴʥʦʩʪʽ

ɽʢʩʪʨʫʟʽʷ  
ʤʽʥʝʨʘʣʽʚ 
ʚʠʩʦʢʦʾ 
ʱʽʣʴʥʦʩʪʽ ʫ 
ʛʽʘʣʽʥʦʚʠʡ
ʭʨʷʱ ʪʘ 
ʫʪʚʦʨʝʥʥʷ 
ʦʩʪʝʦʬʽʪʽʚ
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ʤʽʩʷʮʽʚ, ʱʦ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʨʷʜ ʫʩʢʣʘʜʥʝʥʴ, ʪʘʢʠʭ ʷʢ ʩʠʩʪʝʤʥʘ ʛʽʧʝʨʛʣʽʢʝʤʽʷ, 

ʩʝʧʪʠʯʥʠʡ ʘʨʪʨʠʪ ʪʘ ʜʝʩʪʨʫʢʮʽʷ ʩʫʛʣʦʙʦʚʦʛʦ ʭʨʷʱʘ. ʐʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʧʨʝʧʘʨʘʪʠ ʛʽʘʣʫʨʦʥʦʚʦʾ ʢʠʩʣʦʪʠ, ʷʢʘ ʻ ʧʨʠʨʦʜʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʠʥʦʚʽʘʣʴʥʦʾ 

ʨʽʜʠʥʠ, ʘʣʝ ʾʾ ʝʬʝʢʪʠʚʥʽʩʪʴ ʱʦʜʦ ʘʥʘʣʛʝʟʽʾ ʩʫʧʝʨʝʯʣʠʚʘ.  

ʆʧʝʨʘʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ, ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘʢʦʞ 

ʥʝ ʧʝʨʝʜʙʘʯʘʶʪʴ ʨʝʛʝʥʝʨʘʮʽʶ ʪʢʘʥʠʥ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ [43] (ʨʠʩ. 1.2).  

 

ʈʠʩʫʥʦʢ 1.2 ï ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʦʬʽʮʽʡʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʣʽʢʫʚʘʥʥʷ 

ʦʩʪʝʦʘʨʪʨʦʟʫ ʪʘ ʘʩʝʧʪʠʯʥʦʛʦ ʥʝʢʨʦʟʫ ʟʘʣʝʞʥʦ ʚʽʜ ʪʷʞʢʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʥʷ 

 

ʉʘʤʝ ʪʦʤʫ ʨʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʣʽʢʫʚʘʥʥʷ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʦʩʪʝʦʘʨʪʨʦʟʫ ʻ ʘʢʪʫʘʣʴʥʠʤ 

ʟʘʚʜʘʥʥʷʤ ʩʫʯʘʩʥʦʾ ʦʨʪʦʧʝʜʽʾ. 

ʈʝʛʝʥʝʨʘʮʽʷ ʭʨʷʱʘ ʟʘʣʠʰʘʻʪʴʩʷ ʩʢʣʘʜʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʥʝ 

ʤʽʩʪʠʪʴ ʢʨʦʚʦʥʦʩʥʠʭ ʪʘ ʣʽʤʬʘʪʠʯʥʠʭ ʩʫʜʠʥ, ʘ ʪʘʢʦʞ ʥʝʨʚʽʚ, ʱʦ ʫʩʢʣʘʜʥʶʻ 

ʪʨʦʬʽʢʫ ʭʦʥʜʨʦʮʠʪʽʚ ʪʘ ʤʽʛʨʘʮʽʶ ʝʥʜʦʛʝʥʥʠʭ ʧʨʦʛʝʥʽʪʦʨʥʠʭ ʢʣʽʪʠʥ. ʊʦʤʫ 

ʽʩʥʫʶʯʽ ʥʘ ʩʴʦʛʦʜʥʽ ʤʝʜʠʢʘʤʝʥʪʦʟʥʽ, ʬʽʟʽʦʪʝʨʘʧʝʚʪʠʯʥʽ ʪʘ ʭʽʨʫʨʛʽʯʥʽ ʤʝʪʦʜʠ ʥʝ 

ʤʦʞʫʪʴ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʥʦʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʘ ʬʫʥʢʮʽʡ 

ʩʫʛʣʦʙʦʚʦʛʦ ʭʨʷʱʘ. ʇʦʜʘʣʴʰʝ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʟʤʽʥ ʚ ʥʴʦʤʫ ʪʘ 

ʩʫʙʭʦʥʜʨʘʣʴʥʽʡ ʢʽʩʪʮʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʾʭ ʨʫʡʥʫʚʘʥʥʷ ʪʘ ʩʫʪʪʻʚʦʛʦ ʧʦʨʫʰʝʥʥʷ 

ʬʫʥʢʮʽʡ ʢʽʥʮʽʚʦʢ. ʋ ʧʽʜʩʫʤʢʫ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʽ ʩʫʛʣʦʙʘ, 

ʷʢʝ ʻ ʜʦʩʠʪʴ ʽʥʚʘʟʠʚʥʦʶ ʪʘ ʜʦʨʦʛʦʚʘʨʪʽʩʥʦʶ ʧʨʦʮʝʜʫʨʦʶ. 

ʂʨʽʤ ʪʦʛʦ, ʩʣʽʜ ʨʦʟʫʤʽʪʠ, ʱʦ ʦʩʪʝʦʘʨʪʨʦʟ ï ʮʝ ʥʝ ʣʠʰʝ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʩʫʛʣʦʙʦʚʦʛʦ ʭʨʷʱʘ, ʘʣʝ ʽ ʥʘʚʢʦʣʠʰʥʽʭ ʤ'ʷʢʠʭ ʪʢʘʥʠʥ ʪʘ ʩʫʙʭʦʥʜʨʘʣʴʥʦʾ ʢʽʩʪʢʠ 

[44] (ʨʠʩ. 1.3). 
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ʈʠʩʫʥʦʢ 1.3 ï ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʫʨʘʞʝʥʥʷ ʩʪʨʫʢʪʫʨ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ 

ʧʨʠ ʦʩʪʝʦʘʨʪʨʦʟʽ [44] 

 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʪʘʢʪʠʢʠ ʣʽʢʫʚʘʥʥʷ ʦʩʪʝʦʘʨʪʨʦʟʫ ʚʘʨʪʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʩʽ ʫʰʢʦʜʞʝʥʽ ʢʦʤʧʦʥʝʥʪʠ ʩʫʛʣʦʙʘ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʡʦʛʦ ʪʨʦʬʽʢʠ ʟʘʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʪʢʘʥʠʥ ʪʘ 

ʫʩʫʥʝʥʥʷ ʟʘʧʘʣʝʥʥʷ [45] (ʨʠʩ. 1.4). 

               

ʈʠʩʫʥʦʢ 1.4 ï ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʢʣʽʪʠʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟʘʧʘʣʝʥʥʷ ʚ 

ʢʦʣʽʥʥʦʤʫ ʩʫʛʣʦʙʽ ʧʨʠ ʦʩʪʝʦʘʨʪʨʦʟʽ [45] 

 



52 
 

ʉʪʦʩʦʚʥʦ ʘʩʝʧʪʠʯʥʦʛʦ ʥʝʢʨʦʟʫ (ɸʅ), ʡʦʛʦ ʯʘʩʪʦʪʘ ʪʘ ʧʦʰʠʨʝʥʽʩʪʴ ʫ 

ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ ʚʠʚʯʝʥʽ ʥʝʜʦʩʪʘʪʥʴʦ. ɿʘ ʜʘʥʠʤʠ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ, ʚʽʥ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ 1,4-4,7% ʧʘʮʽʻʥʪʽʚ ʟ ʧʘʪʦʣʦʛʽʻʶ ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʘ. ʋ 

ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʘʭ ʱʦʨʽʯʥʦ ʨʝʻʩʪʨʫʻʪʴʩʷ ʙʣʠʟʴʢʦ 15000 ʥʦʚʠʭ ʚʠʧʘʜʢʽʚ ɸʅ, 

ʧʦʥʘʜ 10% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʴ ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʘ 

ʩʧʨʠʯʠʥʝʥʽ ʡʦʛʦ ʥʘʩʣʽʜʢʘʤʠ. ɺ ʗʧʦʥʽʾ ʱʦʨʦʢʫ ʜʽʘʛʥʦʩʪʫʻʪʴʩʷ 2500ï3300 

ʚʠʧʘʜʢʽʚ ɸʅ ʩʪʝʛʥʘ, ʟ ʥʠʭ 34,7% ʚʠʢʣʠʢʘʥʽ ʚʞʠʚʘʥʥʷʤ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ, 21,8% 

ï ʚʥʘʩʣʽʜʦʢ ʟʣʦʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʝʤ ʪʘ 37,1% ʩʧʨʠʯʠʥʝʥ ̔̔ ʜʽʦʧʘʪʠʯʥʠʤʠ 

ʤʝʭʘʥʽʟʤʘʤʠ [46-49].  

ɿʘ ʝʪʽʦʣʦʛʽʯʥʠʤ ʬʘʢʪʦʨʦʤ ʘʩʝʧʪʠʯʥʠʡ ʥʝʢʨʦʟ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ 

ʪʨʘʚʤʘʪʠʯʥʠʡ, ʷʢʠʡ ʧʝʨʝʚʘʞʥʦ ʻ ʥʘʩʣʽʜʢʦʤ ʚʠʩʦʢʦʝʥʝʨʛʝʪʠʯʥʦʾ ʪʨʘʚʤʠ 

(ʧʝʨʝʣʦʤʠ ʚ ʜʽʣʷʥʮʽ ʩʫʛʣʦʙʘ, ʪʨʘʚʤʘʪʠʯʥʽ ʜʠʩʣʦʢʘʮʽʾ ï ʟʚʠʭʠ, ʧʽʜʟʚʠʭʠ), ʪʘ 

ʥʝʪʨʘʚʤʘʪʠʯʥʠʡ, ʷʢʠʡ ʤʦʞʝ ʨʦʟʚʠʚʘʪʠʩʷ ʚʥʘʩʣʽʜʦʢ ʪʨʠʚʘʣʦʛʦ ʧʨʠʡʦʤʫ 

ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ, ʚʧʣʠʚʫ ʘʣʢʦʛʦʣʶ, ʥʘʨʢʦʪʠʢʽʚ ʪʘ ʽʥʰʠʭ ʪʦʢʩʠʥʽʚ, ʚʧʣʠʚʫ 

ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʞʠʨʦʚʦʾ ʝʤʙʦʣʽʾ, ʧʨʠ ʟʘʭʚʦʨʶʚʘʥʥʷʭ ʢʨʦʚʽ 

(ʢʦʘʛʫʣʦʧʘʪʽʾ, ʩʝʨʧʦʚʠʜʥʦʢʣʽʪʠʥʥʘ ʘʥʝʤʽʷ, ʭʚʦʨʦʙʘ ɻʦʰʝ), ʢʝʩʦʥʥʦʾ ʭʚʦʨʦʙʠ, 

ʪʦʱʦ [50]. ʇʨʠ ʥʝʪʨʘʚʤʘʪʠʯʥʦʤʫ ʘʩʝʧʪʠʯʥʦʤʫ ʥʝʢʨʦʟʽ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ 

ʚʠʥʠʢʘʻ ʛʽʧʝʨʪʨʦʬʽʷ ʘʜʠʧʦʮʠʪʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ 

ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʝʧʽʬʽʟʫ. ʇʨʠ ʪʨʘʚʤʘʪʠʯʥʦʤʫ ʚʘʨʽʘʥʪʽ ʜʦ ʮʴʦʛʦ ʧʨʠʟʚʦʜʠʪʴ 

ʩʘʤʘ ʪʨʘʚʤʘ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʦʙʠʜʚʘ ʚʘʨʽʘʥʪʠ ʧʘʪʦʛʝʥʝʟʫ ʻ ʽʜʝʥʪʠʯʥʠʤʠ, ʘ ʩʘʤʝ, 

ʥʘʩʪʘʻ ʢʨʠʪʠʯʥʘ ʽʰʝʤʽʷ, ʷʢʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʢʨʦʟʫ ʢʽʩʪʢʠ. ɺʠʥʠʢʘʻ ʟʘʧʘʣʴʥʠʡ 

ʧʨʦʮʝʩ, ʷʢʠʡ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʝʟʦʨʙʮʽʾ ʪʘ ʨʫʡʥʫʚʘʥʥʷ ʢʽʩʪʢʠ (ʨʠʩ. 

1.5). 
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ʈʠʩʫʥʦʢ 1.5 ï ʉʭʝʤʘ ʤʝʭʘʥʽʟʤʫ ʧʘʪʦʛʝʥʝʟʫ ʘʩʝʧʪʠʯʥʦʛʦ ʥʝʢʨʦʟʫ ʪʨʘʚʤʘʪʠʯʥʦʛʦ 

ʪʘ ʥʝʪʨʘʚʤʘʪʠʯʥʦʛʦ ʛʝʥʝʟʫ 

 

ɽʥʜʦʧʨʦʪʝʟʫʚʘʥʥʷ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʙʝʟ ʩʫʤʥʽʚʫ ʟʘʡʤʘʻ 

ʣʽʜʠʨʫʶʯʽ ʧʦʟʠʮʽʾ ʚ ʦʧʝʨʘʪʠʚʥʦʤʫ ʣʽʢʫʚʘʥʥʽ ʦʩʪʝʦʘʨʪʨʦʟʫ ʪʘ ʘʩʝʧʪʠʯʥʦʛʦ 

ʥʝʢʨʦʟʫ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ. ʂʽʣʴʢʽʩʪʴ ʟʘʟʥʘʯʝʥʠʭ ʦʧʝʨʘʪʠʚʥʠʭ 

ʚʪʨʫʯʘʥʴ ʟʨʦʩʪʘʻ ʢʦʞʥʦʛʦ ʨʦʢʫ, ʪʘ ʚ ʥʘʡʙʣʠʞʯʝ ʜʝʩʷʪʠʨʽʯʯʷ ʤʘʪʠʤʝ ʥʝʧʦʭʠʪʥʽ 

ʪʝʥʜʝʥʮʽʾ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ. ʊʘʢ, ʟʘ ʜʘʥʠʤʠ American Assotiation of Orthopedic 

Surgeons ʪʘ ʩʪʨʘʭʦʚʦʾ ʢʦʤʧʘʥʽʾ NerdWallett Health [51], ʤʝʜʠʯʥʘ ʩʠʩʪʝʤʘ 

ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʽʚ ɸʤʝʨʠʢʠ ɦ ʦʨʦʢʫ ʚʠʪʨʘʯʘʻ ʙʣʠʟʴʢʦ 6 ʤʣʨʜ ʜʦʣʘʨʽʚ ʥʘ 

ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʷ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ. ɿʘ ʜʘʥʠʤʠ Journal of Bone 

and Joint Surgery ʚ ʧʝʨʽʦʜ ʟ 1971 ʧʦ 2003 ʨʽʢ ʯʠʩʣʦ ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʴ ʢʦʣʽʥʥʦʛʦ 

ʩʫʛʣʦʙʘ ʫ ʩʚʽʪʽ ʟʨʦʩʣʦ ʥʘ 400%, ʢʫʣʴʰʦʚʦʛʦ ʥʘ 55%, ʚ 2030 ʨʦʮʽ ʢʽʣʴʢʽʩʪʴ 

ʧʝʨʚʠʥʥʠʭ ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʴ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ ʩʷʛʥʝ 3,48 ʤʣʥ ʥʘ ʨʽʢ. 

ɺʽʜʧʦʚʽʜʥʦ, ʢʽʣʴʢʽʩʪʴ ʨʝʚʽʟʽʡʥʠʭ ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʴ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ ʟʘ ʾʭ 

ʜʘʥʠʤʠ ʜʦ 2030 ʨʦʢʫ ʟʨʦʩʪʝ ʥʘ 600%, ʢʫʣʴʰʦʚʦʛʦ ï ʥʘ 137%, ʧʦʨʽʚʥʷʥʦ ʟ 2005 
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ʨʦʢʦʤ. ɼʘʥʘ ʪʝʥʜʝʥʮʽʷ ʩʧʦʥʫʢʘʻ ʜʦ ʧʦʰʫʢʫ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʝʪʦʜʠʢ ʣʽʢʫʚʘʥʥʷ 

ʟʘʟʥʘʯʝʥʦʾ ʧʘʪʦʣʦʛʽʾ ʜʣʷ ʩʪʨʠʤʫʚʘʥʥʷ ʧʦʜʘʣʴʰʦʛʦ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʫ ʢʽʣʴʢʦʩʪʽ 

ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʴ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʟ ʤʝʪʦʶ ʧʦʟʠʪʠʚʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʪʘ 

ʩʦʮʽʘʣʴʥʦʛʦ ʝʬʝʢʪʫ. 

ʆʜʥʽʻʶ ʟ ʪʘʢʠʭ ʘʣʴʪʝʨʥʘʪʠʚ ʩʴʦʛʦʜʥʽ ʩʪʘʶʪʴ ʪʝʭʥʦʣʦʛʽʾ ʨʝʛʝʥʝʨʘʪʠʚʥʦʾ 

ʤʝʜʠʮʠʥʠ, ʟʦʢʨʝʤʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʣʽʪʠʥʥʦʾ ʪʝʨʘʧʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ 

ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ [52-54].  

ʉʫʯʘʩʥʘ ʨʝʛʝʥʝʨʘʪʠʚʥʘ ʤʝʜʠʮʠʥʘ ʧʨʦʧʦʥʫʻ ʢʽʣʴʢʘ ʥʦʚʽʪʥʽʭ ʧʽʜʭʦʜʽʚ ʜʣʷ 

ʣʽʢʫʚʘʥʥʷ ʦʩʪʝʦʘʨʪʨʦʟʫ, ʟʦʢʨʝʤʘ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʣʽʪʠʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

ɼʣʷ ʚʧʣʠʚʫ ʥʘ ʤʝʭʘʥʽʟʤ ʨʝʛʝʥʝʨʘʮʽʾ ʪʢʘʥʠʥ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ 

ʥʝʦʙʭʽʜʥʘ ʥʘʷʚʥʽʩʪʴ ʯʦʪʠʨʴʦʭ ʢʦʤʧʦʥʝʥʪʽʚ: ʢʣʽʪʠʥʥʦʛʦ, ʤʦʨʬʦʛʝʥʝʪʠʯʥʦʛʦ, 

ʧʨʦʚʽʜʥʠʢʘ (ʚ ʪʝʨʤʽʥʦʣʦʛʽʾ ʪʢʘʥʠʥʥʦʾ ʽʥʞʝʥʝʨʽʾ çscaffoldè) ʪʘ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʤʝʭʘʥʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [1, 55] (ʨʠʩ. 1.6). 

 

              

 

ʈʠʩʫʥʦʢ 1.6 ï ʂʦʤʧʦʥʝʥʪʠ ʤʝʭʘʥʽʟʤʫ ʨʝʛʝʥʝʨʘʮʽʾ ʪʢʘʥʠʥ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ 

ʘʧʘʨʘʪʫ 

 

ʂʣʽʪʠʥʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʨʝʛʝʥʝʨʘʮʽʾ ʪʢʘʥʠʥ ʦʧʦʨʥʦ-

ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʨʦʤʙʦʮʠʪʘʤʠ, ʱʦ ʤʽʩʪʷʪʴ ʮʠʪʦʢʽʥʠ (çʬʘʢʪʦʨʠ 

ʨʦʩʪʫè), ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʧʨʦʮʝʩʘʭ ʨʝʛʝʥʝʨʘʮʽʾ ʪʢʘʥʠʥ, 

ʬʽʙʨʦʙʣʘʩʪʘʤʠ, ʤʝʟʝʥʭʽʤʘʣʴʥʠʤʠ ʩʪʦʚʙʫʨʦʚʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʭʦʥʜʨʦʮʠʪʘʤʠ, 

ʦʩʪʝʦʙʣʘʩʪʘʤʠ ʪʦʱʦ. 
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ʄʦʨʬʦʛʝʥʝʪʠʯʥʠʡ ʢʦʤʧʦʥʝʥʪ ʨʝʛʝʥʝʨʘʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʮʠʪʦʢʽʥʘʤʠ, ʘʙʦ 

çʬʘʢʪʦʨʘʤʠ ʨʦʩʪʫè. ʊʘʢ, ʚ ʧʨʦʮʝʩʽ ʨʝʛʝʥʝʨʘʮʽʾ ʪʢʘʥʠʥ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ 

ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʢʽʩʪʢʦʚʽ ʤʦʨʬʦʛʝʥʝʪʠʯʥʽ ʙʽʣʢʠ (BMPs 2,4,7), ʷʢʽ ʻ ʩʪʠʤʫʣʷʪʦʨʘʤʠ 

ʦʩʪʝʦʛʝʥʝʟʫ, ʪʨʘʥʩʬʦʨʤʫʶʯʠʡ ʪʘ ʽʥʩʫʣʽʥʟʘʣʝʞʥʠʡ ʬʘʢʪʦʨʠ ʨʦʩʪʫ (TGF-ß ʪʘ 

IGF) ï ʩʪʠʤʫʣʷʪʦʨʠ ʭʦʥʜʨʦʛʝʥʝʟʫ. 

ɼʞʝʨʝʣʦʤ çʬʘʢʪʦʨʽʚ ʨʦʩʪʫè ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ 

ʥʘʡʯʘʩʪʽʰʝ ʻ ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʥʮʝʥʪʨʘʪʽʚ ʪʨʦʤʙʦʮʠʪʽʚ ʟ ʘʫʪʦʣʦʛʽʯʥʦʾ 

ʢʨʦʚʽ ʧʘʮʽʻʥʪʘ: PRP (Platelet Reach Plasma ï çʟʙʘʛʘʯʝʥʘ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘè), 

PRF (Platelet Reach Fibrin ï çʟʙʘʛʘʯʝʥʠʡ ʪʨʦʤʙʦʮʠʪʘʤʠ ʬʽʙʨʠʥè). ʂʨʽʤ ʪʦʛʦ, 

ʪʘʢʠʤ ʜʞʝʨʝʣʦʤ ʤʦʞʫʪʴ ʙʫʪʠ ʽ ʽʥʰʽ ʢʣʽʪʠʥʠ: ʬʽʙʨʦʙʣʘʩʪʠ, ʄʉʂ. 

ʄʦʨʬʦʛʝʥʝʪʠʯʥʠʡ ʢʦʤʧʦʥʝʥʪ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʛʦʨʤʦʥʘʤʠ 

(ʥʘʧʨʠʢʣʘʜ, ʩʦʤʘʪʦʪʨʦʧʥʠʡ ʘʙʦ ʧʘʨʘʪʠʨʝʦʾʜʥʠʡ ʛʦʨʤʦʥ). 

ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʣʽʢʫʚʘʥʥʽ 

ʧʘʪʦʣʦʛʽʾ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʥʝʦʙʭʽʜʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʻ ʧʨʦʚʽʜʥʠʢ 

(ʢʦʥʜʫʢʪʦʨ). ɺ ʪʝʨʤʽʥʦʣʦʛʽʾ ʪʢʘʥʠʥʥʦʾ ʽʥʞʝʥʝʨʽʾ ʜʘʥʠʡ ʢʦʤʧʦʥʝʥʪ ʥʦʩʠʪʴ ʥʘʟʚʫ 

«scaffoldè, ʱʦ ʚ ʧʝʨʝʢʣʘʜʽ ʟ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʦʟʥʘʯʘʻ çʨʠʰʪʫʚʘʥʥʷè, ʪʦʙʪʦ 

ʢʦʥʩʪʨʫʢʮʽʶ ʜʣʷ ʜʦʧʦʤʦʛʠ ʫ ʟʚʝʜʝʥʥʽ ʙʫʜʽʚʣʽ. ɼʘʥʠʡ ʪʝʨʤʽʥ ʯʽʪʢʦ ʚʽʜʦʙʨʘʞʘʻ 

ʬʫʥʢʮʽʶ ʧʨʦʚʽʜʥʠʢʘ ʚ ʧʨʦʮʝʩʽ ʨʝʛʝʥʝʨʘʮʽʾ. ʈʦʟʨʽʟʥʷʶʪʴ ʥʘʩʪʫʧʥʽ ʚʠʜʠ 

ʢʦʥʜʫʢʪʦʨʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ: ʥʘʪʫʨʘʣʴʥʽ 

ʧʦʣʽʤʝʨʠ (ʢʦʣʘʛʝʥ, ʛʽʘʣʫʨʦʥʦʚʘ ʢʠʩʣʦʪʘ, ʛʽʜʨʦʢʩʠʘʧʘʪʠʪ ʪʦʱʦ), ʢʝʨʘʤʽʯʥʽ 

(ʢʝʨʘʤʽʯʥʠʡ ʛʽʜʨʦʢʩʠʘʧʘʪʠʪ, Ç-ʪʨʠʢʘʣʴʮʽʡʬʦʩʬʘʪ ʪʦʱʦ), ʩʠʥʪʝʪʠʯʥʽ 

ʙʽʦʜʝʛʨʘʜʫʶʯʽ ʧʦʣʽʤʝʨʠ (ʧʦʣʽʤʦʣʦʯʥʘ ʢʠʩʣʦʪʘ), ʪʢʘʥʠʥʥʠʡ ʝʢʩʪʨʘʮʝʣʶʣʷʨʥʠʡ 

ʤʘʪʨʠʢʩ (ʜʝʤʽʥʝʨʘʣʽʟʦʚʘʥʠʡ ʢʽʩʪʢʦʚʠʡ ʤʘʪʨʠʢʩ, ʢʦʣʘʛʝʥʦʚʽ ʤʝʤʙʨʘʥʠ), 

ʢʦʤʙʽʥʦʚʘʥʽ ʧʨʦʚʽʜʥʠʢʠ (ʨʠʩ. 1.7). 
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ʈʠʩʫʥʦʢ 1.7 ï ʉʢʣʘʜʦʚʽ ʢʦʤʧʦʥʝʥʪʽʚ ʨʝʛʝʥʝʨʘʮʽʾ ʪʢʘʥʠʥ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ 

ʘʧʘʨʘʪʫ 

 

ʄʝʭʘʥʽʯʥʠʡ ʬʘʢʪʦʨ ʻ ʪʘʢʦʞ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʜʣʷ 

ʚʜʘʣʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɺ ʦʨʪʦʧʝʜʽʾ ʪʘ ʪʨʘʚʤʘʪʦʣʦʛʽʾ 

ʚʽʜʥʦʚʣʝʥʥʷ ʙʽʦʤʝʭʘʥʽʢʠ (ʦʩʪʝʦʩʠʥʪʝʟ, ʢʦʨʝʢʮʽʡʥʽ ʦʩʪʝʦʪʦʤʽʾ, 

ʚʥʫʪʨʽʰʥʴʦʩʫʛʣʦʙʦʚʽ ʦʧʝʨʘʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ, ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʷ ʩʫʛʣʦʙʽʚ) ʻ 

ʦʙʦʚôʷʟʢʦʚʦʶ ʫʤʦʚʦʶ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʠʢ ʨʝʛʝʥʝʨʘʪʠʚʥʦʾ 

ʤʝʜʠʮʠʥʠ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʧʝʨʘʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ ʚ ʧʦʻʜʥʘʥʥʽ ʟ 

ʨʝʛʝʥʝʨʘʪʠʚʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʢʦʤʙʥ̔ʘʮʽʻʶ. 

ʉʭʝʤʘʪʠʯʥʦ ʨʦʣʴ ʢʦʞʥʦʛʦ ʟ ʢʦʤʧʦʥʝʥʪʽʚ ʨʝʛʝʥʝʨʘʮʽʾ ʪʢʘʥʠʥ ʦʧʦʨʥʦ-

ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ (ʨʠʩ. 1.8): 

˟̛̰̖̖̔̑̑̒ ̛̗̘̗̖̖̓̎̕

-˧̛̙̗̗̟̊̑̑̕

-˩̛̰̙̗̊̊̔̉̑̚

-ˡ̖̞̰̥̖̰̎̐̎̎̉̔̕ 
̛̗̜̙̗̰̋̊̋̚ ̛̰̖̓̔̑̑

-˪̛̗̖̙̗̟̍̑̑

-ˣ̛̛̗̎̊̔̉̑̚̚

ˡ̛̛̗̙̝̗̖̠̖̗̘̗̖̖̌̎̎̑̑̒̓̎̕

BMPs

TGF-ß

IGF

ɯʥʰʽ ʮʠʪʦʢʽʥʠ

˦̝̝̗̓̉̔̍

-̛̖̜̙̥̖̰̉̉̔
(̛̜̗̗̰̠̖̰̉̔̌, ̉ ̗̖̖̰̔̌̎)

-̛̛̖̠̖̰̑̎̑̚
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ʈʠʩʫʥʦʢ 1.8 ï ʉʭʝʤʘ ʤʝʭʘʥʽʟʤʫ ʨʝʛʝʥʝʨʘʮʽʾ ʪʢʘʥʠʥ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ 

  

ʈʝʛʝʥʝʨʘʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʩʘʤʦʩʪʽʡʥʽ ʤʝʪʦʜʠʢʠ, ʪʘʢ ʽ ʫ ʚʠʛʣʷʜʽ ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʟʘʤʽʱʝʥʥʷ ʢʽʩʪʢʦʚʠʭ 

ʘʙʦ ʭʨʷʱʦʚʠʭ ʜʝʬʝʢʪʽʚ.  

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʫ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʜʞʝʨʝʣʘʤʠ ʙ̔ ʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʟ ʘʫʪʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ ʪʘ ʢʣʽʪʠʥ ʧʘʮʽʻʥʪʘ ʻ ʢʨʦʚ (ʟ ʥʝʾ ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ ʟʙʘʛʘʯʝʥʫ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʫ, ʢʨʽʦʣʽʟʘʪ ʪʨʦʤʙʦʮʠʪʽʚ, ʬʽʙʨʠʥʦʚʠʡ 

ʛʝʣʴ, ʬʽʙʨʠʥʦʚʠʡ ʟʛʫʩʪʦʢ, ʬʽʙʨʠʥʦʚʫ ʤʝʤʙʨʘʥʫ), ʢʽʩʪʢʦʚʠʡ ʤʦʟʦʢ, ʷʢʠʡ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʚ ʥʘʪʠʚʥʦʤʫ ʚʠʛʣʷʜʽ, ʪʘ ʽ ʫ ʚʠʛʣʷʜʽ ʢʦʥʮʝʥʪʨʘʪʽʚ ï 

ʢʦʥʮʝʥʪʨʦʚʘʥʦʛʦ ʘʩʧʽʨʘʪʫ ʪʘ ʤʦʥʦʥʫʢʣʝʘʨʥʦʾ ʬʨʘʢʮʽʾ, ʱʦ ʤʽʩʪʪ̫ʴ ʩʪʦʚʙʫʨʦʚʽ 

ʢʣʽʪʠʥʠ, ʘ ʪʘʢʦʞ ʙʫʪʠ ʜʞʝʨʝʣʦʤ ʜʣʷ ʢʫʣʴʪʠʚʦʚʘʥʠʭ ʄʄʉʂ, ʘ ʪʘʢʦʞ ʞʠʨʦʚʘ 

ʪʢʘʥʠʥʘ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ ʫ ʚʠʛʣʷʜʽ 

ʩʪʨʦʤʘʣʴʥʦ-ʚʘʩʢʫʣʷʨʥʦʾ ʬʨʘʢʮʽʾ, ʘ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʜʞʝʨʝʣʦʤ ʜʣʷ 

ʢʫʣʴʪʠʚʦʚʘʥʠʭ ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʪ̔ʠʥ.  

ʑʦʜʦ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟ ʘʫʪʦʣʦʛʽʯʥʦʾ ʢʨʦʚʽ, ʪʦ ʟʙʘʛʘʯʝʥʘ ʥʘ 

ʪʨʦʤʙʦʮʠʪʠ ʧʣʘʟʤʘ (ɿʊʇ, ʘʥʛʣ. PRP) ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰ ʧʦʰʠʨʝʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ 
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ʟʘʩʪʦʩʫʚʘʥʥʷ. ɿʊʇ ï ʘʫʪʦʣʦʛʽʯʥʠʡ ʢʦʥʮʝʥʪʨʘʪ ʪʨʦʤʙʦʮʠʪʽʚ, ʨʝʩʫʩʧʝʥʜʦʚʘʥʠʡ ʫ 

ʥʝʚʝʣʠʢʦʤʫ ʦʙôʻʤʽ ʧʣʘʟʤʠ. ʈʝʟʫʣʴʪʘʪʠ ʥʠʟʢʠ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʟʚʦʣʠʣʠ 

ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʢʦʥʮʝʥʪʨʘʪʠ ʪʨʦʤʙʦʮʠʪʽʚ ʜʣʷ ʘʢʪʠʚʘʮʽʾ ʨʝʧʘʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʫ 

ʱʝʣʝʧʥʦ-ʣʠʮʝʚʽʡ ʪʘ ʩʝʨʮʝʚʽʡ ʭʽʨʫʨʛʽʾ, ʦʨʪʦʧʝʜʽʾ, ʩʧʦʨʪʠʚʥʽʡ ʤʝʜʠʮʠʥʽ, 

ʩʪʦʤʘʪʦʣʦʛʽʾ, ʝʩʪʝʪʠʯʥʽʡ ʤʝʜʠʮʠʥʽ ʪʦʱʦ [56].  

ɿʙʘʛʘʯʝʥʘ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ ʤʽʩʪʠʪʴ ʫʩʽ ʥʝʦʙʭʽʜʥʽ ʢʦʤʧʦʥʝʥʪʠ ʜʣʷ 

ʨʝʛʝʥʝʨʘʮʽʾ ʪʢʘʥʠʥ, ʘ ʩʘʤʝ ʩʢʘʬʬʦʣʜ, ʫ ʚʠʛʣʷʜʽ ʬʽʙʨʠʥʦʛʝʥʫ, ʤʦʨʬʦʛʝʥʝʪʠʯʥʠʡ 

ʢʦʤʧʦʥʝʥʪ, ʫ ʚʠʛʣʷʜʽ ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ ʪʘ ʢʣʽʪʠʥʥʠʡ ʢʦʤʧʦʥʝʥʪ, ʫ ʚʠʛʣʷʜʽ 

ʪʨʦʤʙʦʮʠʪʽʚ [57] (ʨʠʩ. 1.9). 

 

                

 

ʈʠʩʫʥʦʢ 1.9 ï ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʧʨʦʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʟʙʘʛʘʯʝʥʦʾ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ [57] 

 

ɯʩʥʫʶʪʴ ʯʠʩʣʝʥʥʽ ʧʨʦʪʦʢʦʣʠ ʦʪʨʠʤʘʥʥʷ ʢʦʥʮʝʥʪʨʘʪʽʚ ʪʨʦʤʙʦʮʠʪʽʚ. 

ɺʚʘʞʘʶʪʴ, ʱʦ ʩʪʠʤʫʣʶʶʯʠʡ ʝʬʝʢʪ ɿʊʇ ʧʨʦʷʚʣʷʻʪʴʩʷ, ʷʢʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʥʽʡ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 1×106/ʤʢʣ [58]. ʇʨʝʧʘʨʘʪʠ ɿʊʇ ʤʽʩʪʷʪʴ 

ʬʘʢʪʦʨʠ ʟʛʦʨʪʘʥʥʷ, ʘʜʛʝʟʠʚʥʽ ʙʽʣʢʠ, ʤʦʞʫʪʴ ʫʪʚʦʨʶʚʘʪʠ ʬʽʙʨʠʥʦʚʠʡ ʟʛʫʩʪʦʢ. 

ɸʢʪʠʚʦʚʘʥʽ ʪʨʦʤʙʦʮʠʪʠ ʪʘʢʦʞ ʚʠʜʽʣʷʶʪʴ ʮʽʣʠʡ ʨʷʜ ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ (ʥʘʧʨʠʢʣʘʜ, 

ʝʧʽʜʝʨʤʘʣʴʥʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ, ʪʨʘʥʩʬʦʨʤʫʶʯʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ, ʪʨʦʤʙʦʮʠʪʘʨʥʠʡ 
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ʬʘʢʪʦʨ ʨʦʩʪʫ, ʽʥʩʫʣʽʥʦʧʦʜʽʙʥʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ, ʬʘʢʪʦʨ ʨʦʩʪʫ ʬʽʙʨʦʙʣʘʩʪʽʚ), 

ʮʠʪʦʢʽʥʠ (ʽʥʪʝʨʣʝʡʢʽʥ-1b, ʽʥʪʝʨʣʝʡʢʽʥ-8), ʘʥʛʽʦʛʝʥʥʽ ʬʘʢʪʦʨʠ (ʬʘʢʪʦʨ ʨʦʩʪʫ 

ʝʥʜʦʪʝʣʽʶ ʩʫʜʠʥ) [59-60]. ʄʝʭʘʥʽʟʤ ʜʽʾ ɿʊʇ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʟʘʛʦʻʥʥʷ, ʘʣʝ ʜʦʟʚʦʣʷʻ ʡʦʛʦ ʧʨʠʩʢʦʨʠʪʠ, ʟʘʚʜʷʢʠ ʧʽʜʚʠʱʝʥʽʡ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ, ʷʢʽ ʩʪʠʤʫʣʶʶʪʴ ʧʨʦʣʽʬʝʨʘʮʽʶ ʢʣʽʪʠʥ-

ʧʦʧʝʨʝʜʥʠʢʽʚ ʪʘ ʚʘʩʢʫʣʷʨʠʟʘʮʽʶ ʣʦʢʘʣʴʥʠʭ ʜʽʣʷʥʦʢ ʪʢʘʥʠʥʠ [61].  

ʑʦʜʦ ʽʥʰʠʭ ʘʫʪʦʣʦʛʽʯʥʠʭ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʽʚ, ʪʦ ʧʨʝʧʘʨʘʪʠ ʧʣʘʟʤʠ, 

ʟʙʽʜʥʝʥʦʾ ʥʘ ʪʨʦʤʙʦʮʠʪʠ (ʇɿʊ), ʪʨʠʚʘʣʠʡ ʯʘʩ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʚ ʷʢʦʩʪʽ 

ʢʦʥʪʨʦʣ ʁ ʧʨʠ ʧʦʨʽʚʥʷʣʴʥʽʡ ʦʮʽʥʮʽ ʚʤʽʩʪʫ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʧʨʝʧʘʨʘʪʘʭ ɿʊʇ, 

ʦʪʨʠʤʘʥʠʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ, ʘ ʪʘʢʦʞ ʷʢ ʦʩʥʦʚʘ 

çʬʽʙʨʠʥʦʚʦʛʦ ʢʣʝʶè [62]. ʆʜʥʘʢ, ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʢʽʣʴʢʦʭ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʛʨʫʧ ʜʦʚʝʜʝʥʘ ʟʜʘʪʥʽʩʪʴ ʧʨʝʧʘʨʘʪʽʚ ʇɿʊ 

ʪʘʢʦʞ ʩʪʠʤʫʣʶʚʘʪʠ ʨʝʧʘʨʘʪʠʚʥʽ ʧʨʦʮʝʩʠ [63-65]. 

ʆʜʥʠʤʠ ʟ ʢʣʶʯʦʚʠʭ ʝʬʝʢʪʦʨʥʠʭ ʢʣʽʪʠʥ ʨʝʧʘʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʘʢʪʠʚʫʶʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʝʧʘʨʘʪʽʚ ɿʊʇ ʽ ʇɿʊ, ʻ ʤʦʥʦʥʫʢʣʝʘʨʥʽ ʬʘʛʦʮʠʪʠ, ʫ 

ʪʦʤʫ ʯʠʩʣʽ ʤʦʥʦʮʠʪʠ [66]. ʆʜʥʘʢ, ʚʧʣʠʚ ʢʦʥʮʝʥʪʨʘʪʽʚ ʪʨʦʤʙʦʮʠʪʽʚ ʥʘ 

ʤʝʪʘʙʦʣʽʯʥʠʡ ʧʨʦʬʽʣʴ ʮʠʭ ʢʣʽʪʠʥ ʜʦʩʣʽʜʞʝʥʠʡ ʣʠʰʝ ʬʨʘʛʤʝʥʪʘʨʥʦ. ɺʽʜʦʤʦ, ʱʦ 

ʦʙʨʦʙʢʘ ʤʦʥʦʮʠʪʽʚ ɿʊʇ in vitro ʩʧʨʠʯʠʥʷʻ ʟʥʠʞʝʥʥʷ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʫʚʘʣʴʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʮʠʭ ʢʣʽʪʠʥ [67]. ɸʣʦʛʝʥʥʽ ʧʨʝʧʘʨʘʪʠ ɿʊʇ ʛʘʣʴʤʫʶʪʴ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʤʦʥʦʮʠʪʽʚ ʥʘ ʜʝʥʜʨʠʪʥʽ ʢʣʽʪʠʥʠ [68]. ɼʦʚʝʜʝʥʦ, ʱʦ 

ʢʦʥʮʝʥʪʨʘʪʠ ʪʨʦʤʙʦʮʠʪʽʚ, ʟʘʩʪʦʩʦʚʘʥʽ ʷʢ ʩʘʤʦʩʪʽʡʥʦ, ʪʘʢ ʽ ʫ ʩʢʣʘʜʽ ʢʦʤʧʣʝʢʩʥʦʾ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʾ ʪʝʨʘʧʽʾ, ʛʘʣʴʤʫʶʪʴ ʩʠʛʥʘʣʴʥʽ ʰʣʷʭʠ ʤʦʥʦʥʫʢʣʝʘʨʥʠʭ 

ʬʘʛʦʮʠʪʽʚ, ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʩʠʥʪʝʟʦʤ ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʪʘ ʝʡʢʦʟʘʥʦʾʜʽʚ [69-

70].  

ɿʥʠʞʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʧʨʦʟʘʧʘʣʴʥʠʭ ʤʝʜʽʘʪʦʨʽʚ ʻ ʭʘʨʘʢʪʝʨʥʦʶ ʦʟʥʘʢʦʶ 

ʬʘʛʦʮʠʪʽʚ ʧʨʦʪʠʟʘʧʘʣʴʥʦʛʦ ʘʙʦ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ (ʄ2) ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʧʨʦʬʽʣʶ 

[71], ʜʣʷ ʷʢʠʭ ʚʣʘʩʪʠʚʘ ʧʦʩʠʣʝʥʘ ʧʨʦʜʫʢʮʽʷ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʣʘʩʠʯʥʦ ʘʢʪʠʚʦʚʘʥʠʤʠ (ʄ1) ʬʘʛʦʮʠʪʘʤʠ. M2 ʢʣʽʪʠʥʠ ʨʝʛʫʣʶʶʪʴ 
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ʘʢʪʠʚʥʽʩʪʴ ʟʘʧʘʣʴʥʦʾ ʨʝʘʢʮʽʾ, ʩʧʨʠʷʶʪʴ ʨʝʤʦʜʝʣʶʚʘʥʥʶ ʽ ʨʝʧʘʨʘʮʽʾ 

ʧʦʰʢʦʜʞʝʥʠʭ ʧʨʠ ʟʘʧʘʣʝʥʥʽ ʪʢʘʥʠʥ, ʘʥʛʽʦʛʝʥʝʟʫ [72]. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʩʪʚʦʨʝʥʦ ʙʘʛʘʪʦ ʣʘʙʦʨʘʪʦʨʥʠʭ ʤʝʪʦʜʠʢ ʦʪʨʠʤʘʥʥʷ ɿʊʇ ʪʘ 

ʨʦʟʨʦʙʣʝʥʦ ʯʠʩʣʝʥʥʽ ʢʦʤʝʨʮʽʡʥʽ ʥʘʙʦʨʠ ʜʣʷ ʾʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟ ʨʽʟʥʦʶ 

ʝʬʝʢʪʠʚʥʽʩʪʶ ʚʠʜʽʣʝʥʥʷ ʪʨʦʤʙʦʮʠʪʽʚ [73-74].  

ʆʧʪʠʤʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ɿʊʇ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʝʬʝʢʪʫ ʻ ʧʨʝʜʤʝʪʦʤ ʥʘʫʢʦʚʦʛʦ ʦʙʛʦʚʦʨʝʥʥʷ ʪʘ ʯʠʩʣʝʥʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʨʝʟʫʣʴʪʘʪʠ ʷʢʠʭ ʥʝʦʜʥʦʟʥʘʯʥʽ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʜʣʷ ɿʊʇ ʚʤicʪ 

ʪʨʦʤʙʦʮʠʪʽʚ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 1×109 ʢʣʽʪʠʥ/ʤʣ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʥʦʚʣʝʥʥʷ ʪʢʘʥʠʥ [75-76]. ʊʘʢ, ʥʘ ʢʫʣʴʪʫʨʽ ʪʝʥʦʮʠʪʽʚ ʙʫʣʦ 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚʽʜ 5×105 ʜʦ 1×106 ʪʨʦʤʙʦʮʠʪʽʚ/ʤʢʣ ʚ ɿʊʇ 

ʩʪʠʤʫʣʶʚʘʣʘ ʧʨʦʣʽʬʝʨʘʮʽʶ ʪʘ ʤʽʛʨʘʮʽʶ ʢʣʽʪʠʥ, ʘ ʪʘʢʦʞ ʩʠʥʪʝʟ ʥʠʤʠ ʢʦʣʘʛʝʥʫ 

[77]. ʅʘʪʦʤʽʩʪʴ ʨʽʚʝʥʴ ʪʨʦʤʙʦʮʠʪʽʚ ʚʽʜ 1-1,5×106/ʤʢʣ ʧʦʩʠʣʶʻ ʧʨʦʣʽʬʝʨʘʮʽʶ 

ʝʥʜʦʪʝʣʽʦʮʠʪʽʚ ʪʘ ʬʽʙʨʦʙʣʘʩʪʽʚ [78-79]. ɸʣʝ ʚʠʩʦʢʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ 

ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʨʠʛʥʽʯʝʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ ʢʣʽʪʠʥ ʪʘ ʟʥʠʞʝʥʥʷ ʩʠʥʪʝʟʫ 

ʥʠʤʠ ʢʦʣʘʛʝʥʫ [77, 80]. ʆʜʥʘʢ, ʫ ʦʩʽʙ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʪʨʦʤʙʦʮʠʪʽʚ ʚ ɿʊʇ ʧʨʦʣʽʬʝʨʘʮʽʷ ʢʣʽʪʠʥ ʧʦʩʠʣʶʻʪʴʩʷ [81]. 

ʂʦʥʮʝʥʪʨʘʪʠ ʪʨʦʤʙʦʮʠʪʽʚ ʪʘʢʦʞ ʤʽʩʪʷʪʴ ʽʥʰʽ ʪʠʧʠ ʢʣʽʪʠʥ, ʷʢ ̔

ʮʠʨʢʫʣʶʶʪʴ ʚ ʢʨʦʚʽ. ɺʤʽʩʪ ʣʝʡʢʦʮʠʪʽʚ ï ʦʜʠʥ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ 

ʪʘʢʠʭ ʧʨʦʜʫʢʪʽʚ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʽ 

[82-83]. ɿʘ ʾʭ ʚʤiʩʪʦʤ ʢʦʥʮʝʥʪʨʘʪʠ ʪʨʦʤʙʦʮʠʪʽʚ ʧʦʜʽʣʷʶʪʴ ʥʘ ʣʝʡʢʦʮʠʪʘʨʥʽ ʪʘ 

ʟʙʽʜʥʝʥʽ ʥʘ ʣʝʡʢʦʮʠʪʠ [75]. ʃʝʡʢʦʮʠʪʘʨʥʽ ʢʦʥʮʝʥʪʨʘʪʠ ʪʨʦʤʙʦʮʠʪʽʚ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʽʜʚʠʱʝʥʠʤ ʨʽʚʥʝʤ ʣʝʡʢʦʮʠʪʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʮʽʣʴʥʦʶ ʢʨʦʚ'ʶ 

ʪʦʜʽ, ʷʢ ʚ ʟʙʽʜʥʝʥʠʭ ʥʘ ʣʝʡʢʦʮʠʪʠ, ʾ ʭ ʚʤʽʩʪ ʥʠʞʯʠʡ [84-86]. ʃʝʡʢʦʮʠʪʘʨʥʽ 

ʢʦʥʮʝʥʪʨʘʪʠ ʪʨʦʤʙʦʮʠʪʽʚ ʤʽʩʪʷʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʛʨʘʥʫʣʦʮʠʪʽʚ ʪʘ ʤʦʥʦʮʠʪʽʚ, 

ʷʢʽ ʧʨʦʜʫʢʫʶʪʴ ʧʨʦʟʘʧʘʣʴʥʽ ʮʠʪʦʢʽʥʠ, ʟʦʢʨʝʤʘ TNF-ὄ, ʽʥʪʝʨʣʝʡʢʽʥʠ 1ɓ, 6 ʪʘ 8. 

ʎʽ ʮʠʪʦʢʽʥʠ ʽʥʜʫʢʫʶʪʴ ʝʢʩʧʨʝʩʽʶ ʛʝʥʽʚ, ʱʦ ʩʧʨʠʷʶʪʴ ʨʫʡʥʫʚʘʥʥʶ 

ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ ʪʘ ʧʦʩʠʣʶʶʪʴ ʧʨʦʮʝʩʠ ʟʘʧʘʣʝʥʥʷ, ʟʦʢʨʝʤʘ ʛʝʥʽʚ 

ʧʨʦʟʘʧʘʣʴʥʠʭ ʽʥʪʝʨʣʝʡʢʽʥʽʚ, ʧʨʦʩʪʘʛʣʘʥʜʠʥʽʚ, ʽʥʜʫʮʠʙʝʣʴʥʦʾ NO-ʩʠʥʪʘʟʠ, 

ʮʠʢʣʦʢʩʠʛʝʥʘʟʠ 2 ʪʘ ʤʝʪʘʣʦʧʨʦʪʝʾʥʘʟ [86-88]. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʨʷʜ ʤʦʞʣʠʚʠʭ 
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ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ, ʣʝʡʢʦʮʠʪʘʨʥʽ ʢʦʥʮʝʥʪʨʘʪʠ ʪʨʦʤʙʦʮʠʪʽʚ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ 

ʧʨʦʮʝʩʘʤ ʟʘʛʦʻʥʥʷ ʪʘ ʨʝʛʫʣʶʚʘʪʠ ʧʨʦʮʝʩʠ ʟʘʧʘʣʝʥʥʷ, ʟʦʢʨʝʤʘ ʧʦʩʠʣʶʚʘʪʠ 

ʩʠʥʪʝʟ ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ ʪʘ ʤʘʪʠ ʚʠʨʘʞʝʥʫ ʧʨʦʪʠʤʽʢʨʦʙʥʫ ʜʽʶ, ʪʦʤʫ ʾʭ ʥʝ ʩʣʽʜ 

ʚʠʢʣʶʯʘʪʠ ʟ ʢʣʽʥʽʯʥʦʾ ʧʨʘʢʪʠʢʠ [74]. ʊʘʢʦʞ ʻ ʜʘʥʽ, ʱʦ ʣʝʡʢʦʮʠʪʘʨʥʘ ɿʊʇ 

ʩʪʠʤʫʣʶʻ ʧʨʦʣʽʬʝʨʘʮʽʶ ʭʦʥʜʨʦʮʠʪʽʚ, ʪʝʥʜʦʮʠʪʽʚ ʪʘ ʤʽʦʮʠʪʽʚ, ʘ ʦʪʞʝ 

ʣʝʡʢʦʮʠʪʘʨʥʽ ʢʦʥʮʝʥʪʨʘʪʠ ʪʨʦʤʙʦʮʠʪʽʚ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ 

ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ ʭʨʷʱʦʚʦʾ ʪʢʘʥʠʥʠ, ʟʦʢʨʝʤʘ ʦʩʪʝʦʘʨʪʨʦʟʫ [89-91].  

ʇʨʠ ʚʠʚʯʝʥʥʽ ʢʣʽʪʠʥʥʦʛʦ ʚʤʽʩʪʫ ʢʦʥʮʝʥʪʨʘʪʽʚ ʪʨʦʤʙʦʮʠʪʽʚ ʥʝʜʦʩʪʘʪʥʷ 

ʫʚʘʛʘ ʥʘʜʘʻʪʴʩʷ ʚʤʽʩʪʫ ʝʨʠʪʨʦʮʠʪʽʚ [92]. ɼʝʷʢʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʫ ɿʊʇ ʚʤʽʩʪ ʝʨʠʪʨʦʮʠʪʽʚ ʥʝʟʥʘʯʥʠʡ ̔  ʟʥʠʞʝʥʠʡ ʥʘ 90 % ʧʦʨʽʚʥʷʥʦ ʟ ʮʽʣʴʥʦʶ 

ʢʨʦʚ'ʶ [87, 93]. ʆʜʥʘʢ, ʝʨʠʪʨʦʮʠʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʰʢʽʜʣʠʚʠʤʠ ʜʣʷ ʢʣʽʪʠʥ ʟʘ 

ʨʘʭʫʥʦʢ ʧʦʩʠʣʝʥʥʷ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ ʚʧʣʠʚʫ ʥʘ ʩʠʥʪʝʟ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ [95-96]. 

ʍʦʯʘ ɿʊʇ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ ʤʝʜʠʮʠʥʠ [97], ʙʨʘʢʫʻ 

ʧʦʚʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʾʾ ʜʽʾ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʝʬʝʢʪ ɿʊʇ 

ʟʫʤʦʚʣʝʥʠʡ ʜʽʻʶ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʙʽʣʢʽʚ ï ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ, ʷʢʽ ʤʽʩʪʷʪʴʩʷ ʫ 

Ŭ-ʛʨʘʥʫʣʘʭ ʪʨʦʤʙʦʮʠʪʽʚ. ʌʘʢʪʦʨʠ ʨʦʩʪʫ ʚʠʢʣʠʢʘʶʪʴ ʧʨʦʣʽʬʝʨʘʮʽʶ ʪʘ ʤʽʛʨʘʮʽʶ 

ʢʣʽʪʠʥ ʚ ʧʦʰʢʦʜʞʝʥʽʡ ʪʢʘʥʠʥʽ, ʧʨʠʩʢʦʨʶʶʯʠ ʧʨʦʮʝʩ ʾ ʾʨʝʛʝʥʝʨʘʮʽʾ [72, 75, 98]. 

TGF-ɓ1 ï ʦʜʠʥ ʽʟ ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ, ʷʢʠʡ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʧʨʠʩʫʪʥʽʡ ʚ 

ʪʨʦʤʙʦʮʠʪʘʭ [76, 99]. TGF-ɓ1 ʥʘʣʝʞʠʪʴ ʜʦ ʥʘʜʨʦʜʠʥʠ ʮʠʪʦʢʽʥʽʚ TGF, ʱʦ 

ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʝʛʝʥʝʨʘʮʽʾ ʪʢʘʥʠʥ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ. ɺʽʥ 

ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʫʩʽʭ ʝʪʘʧʘʭ ʨʦʟʚʠʪʢʫ ʭʨʷʱʦʚʦʾ ʪʢʘʥʠʥʠ, ʩʧʨʠʷʻ ʜʠʬʝʨʝʥʮʽʘʮʽʾ, 

ʧʨʦʣʽʬʝʨʘʮʽʾ ʭʦʥʜʨʦʙʣʘʩʪʽʚ ʪʘ ʩʠʥʪʝʟʫ ʥʠʤʠ ʤʦʣʝʢʫʣ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ, 

ʪʘʢʠʭ, ʷʢ ʢʦʣʘʛʝʥ ɯɯ ʪʠʧʫ ʪʘ ʧʨʦʪʝʦʛʣʽʢʘʥʠ [73-74, 94-95, 100]. ʂʨʽʤ ʪʦʛʦ TGF-ɓ1 

ʟʘʣʫʯʝʥʠʡ ʜʦ ʧʨʦʣʽʬʝʨʘʮʽʾ ʬʽʙʨʦʙʣʘʩʪʽʚ ʩʫʭʦʞʠʣʢʽʚ ʪʘ ʩʠʥʪʝʟʫ ʥʠʤʠ 

ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ, ʟʦʢʨʝʤʘ ʢʦʣʘʛʝʥʫ ɯ ʪʠʧʫ [79, 92]. ɺʽʥ, ʪʘʢʦʞ, ʙʝʨʝ 

ʫʯʘʩʪʴ ʫ ʨʝʤʦʜʝʣʷʮʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʩʧʨʠʷʶʯʠ ʢʦʥʩʦʣʽʜʘʮʽʾ ʧʝʨʝʣʦʤʽʚ ʢʽʩʪʦʢ 

[80, 101]. 



62 
 

ʉʪʦʩʦʚʥʦ ʘʫʪʦʣʦʛʽʯʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʪʘ 

ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ, ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʚʦʥʠ ʻ ʜʞʝʨʝʣʦʤ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ, 

ʟʦʢʨʝʤʘ, ʤʫʣʴʪʠʧʦʪʝʥʪʥʠʭ ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ ʩʪʨʦʤʘʣʴʥʠʭ ʢʣʽʪʠʥ (ʄʄʉʂ), ʘ 

ʪʘʢʦʞ ʚʠʩʪʫʧʘʶʪʴ ʦʜʥʠʤ ʟ̔ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʪʝʨʘʧʝʚʪʠʯʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʤʦʞʫʪʴ 

ʩʧʦʚʽʣʴʥʠʪʠ ʜʝʛʝʥʝʨʘʮʽʶ ʭʨʷʱʘ, ʧʦʢʨʘʱʠʪʠ ʡʦʛʦ ʨʝʧʘʨʘʮʽʶ ʪʘ, ʚ ʧʽʜʩʫʤʢʫ, 

ʟʘʧʦʙʽʛʪʠ ʧʨʦʪʝʟʫʚʘʥʥʶ ʩʫʛʣʦʙʘ [102-103]. ʄʄʉʂ ʟʜʘʪʥʽ ʥʝ ʣʠʰʝ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠʩʷ ʫ ʭʦʥʜʨʦʮʠʪʠ, ʘ ʡ ʧʨʦʜʫʢʫʶʪʴ ʙʘʛʘʪʦ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʤʘʶʪʴ ʽʤʫʥʦʤʦʜʫʣʷʪʦʨʥʽ ʪʘ ʧʨʦʪʠʟʘʧʘʣʴʥʽ 

ʝʬʝʢʪʠ, ʩʪʠʤʫʣʶʶʪʴ ʘʥʛʽʦʛʝʥʝʟ ʪʘ ʚʠʩʪʫʧʘʶʪʴ ʽʥʜʫʢʪʦʨʘʤʠ ʭʝʤʦʪʘʢʩʠʩʫ ʜʣʷ 

ʝʥʜʦʛʝʥʥʠʭ ʧʨʦʛʝʥʽʪʦʨʽʚ. ɿʘʚʜʷʢʠ ʚʠʩʦʢʦʤʫ ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʤʫ ʧʦʪʝʥʮʽʘʣʫ in 

vitro, ʧʘʨʘʢʨʠʥʥʠʤ ʝʬʝʢʪʘʤ ʪʘ ʟʜʘʪʥʦʩʪʽ ʚʽʜʥʦʚʣʶʚʘʪʠ ʧʦʰʢʦʜʞʝʥʫ ʭʨʷʱʦʚʫ ʽ 

ʢʽʩʪʢʦʚʫ ʪʢʘʥʠʥʫ in vivo, ʄʄʉʂ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʝʬʝʢʪʠʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʢʣʽʪʠʥʥʦʾ ʪʝʨʘʧʽʾ ʧʘʪʦʣʦʛʽʾ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ. ʉʝʨʝʜ ʜʦʩʣʽʜʞʝʥʠʭ 

ʜʞʝʨʝʣ ʩʪʦʚʙʫʨʦʚʠʭ ʪʘ ʧʨʦʛʝʥʽʪʦʨʥʠʭ ʢʣʽʪʠʥ ʟʘ ʜʦʩʪʫʧʥʽʩʪʶ, ʙʝʟʧʝʢʦʶ ʪʘ 

ʦʯʽʢʫʚʘʥʦʶ ʪʝʨʘʧʝʚʪʠʯʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʄʄʉʂ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʪʘ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ [104]. 

ʆʢʨʝʤʠʤ ʧʠʪʘʥʥʷʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʢʘʬʬʦʣʜʽʚ, ʷʢ ʦʜʥʦʛʦ ʢʣʶʯʦʚʠʭ 

ʩʢʣʘʜʦʚʠʭ ʫ ʧʨʦʮʝʩʽ ʨʝʛʝʥʝʨʘʮʽʾ ʪʢʘʥʠʥ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ. ʋ 

ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʢʘʬʬʦʣʜʽʚ, ʘʙʦ ʞ ʢ̔ ʩʪʢʦʚʘ ʧʣʘʩʪʠʢʘ, 

ʙʫʣʘ, ʻ ʽ ʙʫʜʝ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ [105-109]. ɿʛʽʜʥʦ ʩʪʘʪʠʩʪʠʯʥʠʤ ʜʘʥʠʤ, ʚ 

ʅʽʤʝʯʯʠʥʽ ʙʣʠʟʴʢʦ 40-50 ʪʠʩʷʯ ʧʘʮʽʻʥʪʽʚ ʥʘ ʨʽʢ ʤʘʶʪʴ ʧʦʪʨʝʙʫ ʚ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪʽʚ, ʚ ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʘʭ ɸʤʝʨʠʢʠ ʮʷ ʮʠʬʨʘ ʩʷʛʘʻ 300-400 

ʪʠʩʷʯ [110]. 

ɺ ʋʢʨʘʾʥʽ ʙʣʠʟʴʢʦ 5000 ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʱʦʨʦʢʫ ʦʧʝʨʫʶʪʴʩʷ ʟ ʧʨʠʚʦʜʫ 

ʧʘʪʦʣʦʛʽʾ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ, ʧʦʪʨʝʙʫʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʽʩʪʢʦʚʦʾ 

ʧʣʘʩʪʠʢʠ, ʘ ʩʘʤʝ ʧʨʠ ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥ ̔ʚʝʣʠʢʠʭ ʩʫʛʣʦʙʽʚ, ʟʦʢʨʝʤʘ ʨʝʚʽʟʽʡʥʦʤʫ, 

ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʧʝʨʘʪʠʚʥʠʭ ʚʪʨʫʯʘʥʥʷʭ ʚ ʜʦʨʦʩʣʽʡ ʪʘ ʜʠʪʷʯʽʡ ʦʨʪʦʧʝʜʽʾ, 

ʦʥʢʦʦʨʪʦʧʝʜʽʾ, ʪʦʱʦ. ʈʝʘʣʴʥʽ ʧʦʪʨʝʙʠ ʟʥʘʯʥʦ ʚʠʱʽ, ʦʩʢʽʣʴʢʠ ʦʧʝʨʫʶʪʴʩʷ ʣʠʰʝ 

ʙʣʠʟʴʢʦ 10% ʫʩʽʭ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʮʴʦʛʦ ʧʦʪʨʝʙʫʶʪʴ [111]. ʆʩʥʦʚʥʠʤʠ ʚʠʤʦʛʘʤʠ 

ʜʦ ʩʢʘʬʬʦʣʜʽʚ  ̒ʾʭ ʙʝʟʧʝʢʘ ʪʘ ʙʽʦʩʫʤʽʩʥʽʩʪʴ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
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ʙʽʦʤʘʪʝʨʽʘʣʽʚ ʟ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʟʦʢʨʝʤʘ ʜʣʷ 

ʧʦʣʽʧʰʝʥʥʷ ʘʜʛʝʟʽʾ ʪʘ ʧʨʦʣʽʬʝʨʘʮʽʾ ʢʣʽʪʠʥ [106, 111]. 

çɿʦʣʦʪʠʤ ʩʪʘʥʜʘʨʪʦʤè ʚʠʙʦʨʫ ʜʣʷ ʟʘʤʽʱʝʥʥʷ ʜʝʬʝʢʪʽʚ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 

ʟʘʣʠʰʘʻʪʴʩʷ ʘʫʪʦʪʨʘʥʩʧʣʘʥʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʟ ʨʽʟʥʠʭ ʣʦʢʘʣʽʟʘʮʽʡ (ʛʦʣʦʚʢʘ 

ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ, ʢʨʠʣʦ ʢʣʫʙʦʚʦʾ ʢʽʩʪʢʠ, ʚʝʣʠʢʦʛʦʤʽʣʢʦʚʘ ʢʽʩʪʢʘ ʪʦʱʦ). 

ɺʽʜʜʘʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʫʪʦʪʨʘʥʩʧʣʘʥʪʘʪʽʚ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʾʭ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʨʽʟʥʠʭ ʧʘʪʦʣʦʛʽʷʭ [112-114].     

ʋ ʪʦʡ ʞʝ ʯʘʩ, ʦʙ'ʻʤ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʜʣʷ ʧʣʘʩʪʠʢʠ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʘʻ 

ʟʥʘʯʥʠʡ ʣʽʤʽʪ, ʘ ʪʘʢʦʞ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʚ ʜʦʜʘʪʢʦʚʽʡ ʽʥʚʘʟʽʾ ʪʘ ʪʨʘʚʤʽ ʜʣʷ ʡʦʛʦ 

ʟʘʙʦʨʫ [115]. ʊʦʤʫ ʥʝʜʦʣʽʢʠ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴ ʫʩʢʣʘʜʥʝʥʥʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ 

ʤʽʩʮʽ ʟʘʙʦʨʫ ʪʘ ʦʙʤʝʞʝʥʫ ʢʽʣʴʢʽʩʪʴ ʜʦʩʪʫʧʥʦʛʦ ʙʽʦʤʘʪʝʨʽʘʣʫ, ʨʦʙʣʷʪʴ 

ʘʫʪʦʪʨʘʥʩʧʣʘʥʪʘʮʽʶ ʥʝ ʩʘʤʠʤ ʦʧʪʠʤʘʣʴʥʠʤ ʚʠʙʦʨʦʤ ʜʣʷ ʧʝʚʥʠʭ ʛʨʫʧ ʧʘʮʽʻʥʪʽʚ 

[116-120]. ʆʪʞʝ, ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪ ï ñʟʦʣʦʪʘ ʘʣʴʪʝʨʥʘʪʠʚʘò ʘʫʪʦʪʨʘʥʩʧʣʘʥʪʘʪʘʤ. 

ɿ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʦʨʪʦʧʝʜʦ-ʪʨʘʚʤʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ 

ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʢʽʩʪʢʦʚʦʾ ʧʣʘʩʪʠʢʠ ʘʣʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ 

ʩʚʽʪʫ ʚ ʦʢʨʝʤʦ ʚʟʷʪʠʭ ʛʦʩʧʽʪʘʣʷʭ ʬʫʥʢʮʽʦʥʫʶʪʴ ʛʦʩʧʽʪʘʣʴʥʽ ʢʽʩʪʢʦʚʽ ʙʘʥʢʠ [115, 

121-123]. ʇʨʠʥʮʠʧʠ ʪʘ ʩʪʘʥʜʘʨʪʠ ʨʦʙʦʪʠ ʢʽʩʪʢʦʚʠʭ ʙʘʥʢʽʚ ʯʽʪʢʦ ʧʨʦʧʠʩʘʥʽ ʚ 

ʟʘʢʦʥʦʜʘʚʯʠʭ ʪʘ ʧʽʜʟʘʢʦʥʥʠʭ ʘʢʪʘʭ. ɿʦʢʨʝʤʘ, ʚ ɭʚʨʦʧʝʡʩʴʢʦʤʫ ʉʦʶʟʽ ʧʨʦʪʦʢʦʣ 

ʜʽʷʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʠʭ ʙʘʥʢʽʚ ʚʽʜʦʙʨʘʞʝʥʠʡ ʚ ʜʠʨʝʢʪʠʚʘʭ 2004/23/ɽʉ, 2006/17/ɽʉ 

ʪʘ 2006/86/ɽʉ [124-126], ʘ ʚ ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʘʭ ɸʤʝʨʠʢʠ ï ʚ ʨʝʢʦʤʝʥʜʘʮʽʷʭ 

ɸʤʝʨʠʢʘʥʩʴʢʦʾ ʘʩʦʮʽʘʮʽʾ ʪʢʘʥʠʥʥʠʭ ʙʘʥʢʽʚ [127]. ʉʫʯʘʩʥʽ ʧʨʦʪʦʢʦʣʠ ʯʽʪʢʦ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʠʤʦʛʠ ʜʦ ʢʦʞʥʦʛʦ ʝʪʘʧʫ ʚʠʨʦʙʥʠʮʪʚʘ ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪʘ.  

ɼʞʝʨʝʣʦʤ ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪʽʚ ʜʣʷ ʛʦʩʧʽʪʘʣʴʥʠʭ ʢʽʩʪʢʦʚʠʭ ʙʘʥʢʽʚ 

ʧʝʨʝʚʘʞʥʦ ʻ ʞʠʚʽ ʜʦʥʦʨʠ, ʷʢʠʤ ʚʠʢʦʥʫʻʪʴʩʷ ʧʝʨʚʠʥʥʝ ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʷ 

ʢʫʣʴʰʦʚʠʭ ʩʫʛʣʦʙʽʚ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʠʜʘʣʝʥʘ ʫ ʧʘʮʽʻʥʪʘ ʛʦʣʦʚʢʘ ʩʪʝʛʥʦʚʦʾ 

ʢʽʩʪʢʠ ʻ ʧʦʪʝʥʮʽʡʥʠʤ ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪʦʤ. ʇʨʦʪʦʢʦʣ ʟʘʛʦʪʦʚʢʠ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ 

ʢʽʩʪʢʠ, ʷʢ ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪʘ, ʧʝʨʝʜʙʘʯʘʻ ʧʦʧʝʨʝʜʥʻ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʘ ʥʘ 

ʧʨʝʜʤʝʪ ʤʦʞʣʠʚʦʩʪʽ ʜʦʥʦʨʩʪʚʘ, ʟʦʢʨʝʤʘ ʟʙʽʨ ʘʥʘʤʥʝʟʫ, ʩʝʨʦʣʦʛʽʯʥʝ ʪʘ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘʡʨʦʟʧʦʚʩʶʜʞʝʥʽʰʦʶ ʤʝʪʦʜʠʢʦʶ ʚʠʛʦʪʦʚʣʝʥʥʷ 
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ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪʽʚ ʟ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ ʚʽʜ ʞʠʚʠʭ ʜʦʥʦʨʽʚ ʻ 

ʢʨʽʦʢʦʥʩʝʨʚʘʮʽʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʚʽʜ -20 ʜʦ -800 ʉ [123].  

ɻʦʣʦʚʥʦ  ʁʚʠʤʦʛʦ  ʁʜʦ ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪʘ ̒  ʡʦʛʦ ʙʝʟʧʝʢʘ ʜʣʷ ʨʝʮʠʧʽʻʥʪʘ 

(ʩʪʝʨʠʣʴʥʽʩʪʴ, ʥʝʽʤʫʥʦʛʝʥʥʽʩʪʴ). ʄʝʪʦʜʠʢʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʠʢʣʶʯʥʦ ʢʨʽʦʢʦʥʩʝʨʚʘʮʽʾ (fresh frozen allografts) ʤʘʻ ʧʝʚʥʽ 

ʥʝʜʦʣʽʢʠ. ʇʦ ʧʝʨʰʝ, ʟʛʽʜʥʦ ʢʦʥʮʝʧʮʽʾ ʩʪʝʨʠʣʽʟʘʮʽʾ ʙʽʦʣʦʛʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ, ʚʽʥ ʥʝ ʻ 

ʩʪʝʨʠʣʴʥʠʤ, ʦʩʢʽʣʴʢʠ ʩʪʦʩʦʚʥʦ ʥʴʦʛʦ ʥʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʞʦʜʝʥ ʟ ʚʽʜʦʤʠʭ 

ʤʝʪʦʜʽʚ ʩʪʝʨʠʣʽʟʘʮʽʾ. ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ ʽʥʬʝʢʮʽʡʥʽ ʫʩʢʣʘʜʥʝʥʥʷ ʤʘʶʪʴ ʤʽʩʮʝ 

ʫ 7% ʨʝʮʠʧʽʻʥʪʽʚ, ʫ ʷʢʠʭ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʩʚʽʞʦʟʘʤʦʨʦʞʝʥʽ ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪʠ 

[112]. ʊʘʢʦʞ ʚʽʥ ʥʝ ʤʦʞʝ ʚʚʘʞʘʪʠʩʷ ʥʝʽʤʫʥʦʛʝʥʥʠʤ ʪʘ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʠʭ 

ʜʘʥʠʭ ʩʪʦʩʦʚʥʦ ʩʫʤʽʩʥʦʩʪʽ ʜʣʷ ʨʝʮʠʧʽʻʥʪʘ. ɿʦʢʨʝʤʘ, ʪʨʘʥʩʧʣʘʥʪʘʮʽʷ ʚʽʜ ʨʝʟʫʩ-

ʧʦʟʠʪʠʚʥʦʛʦ ʜʦʥʦʨʘ ʜʦ ʨʝʟʫʩ-ʥʝʛʘʪʠʚʥʦʛʦ ʨʝʮʠʧʽʻʥʪʘ ʻ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʦʶ 

ʟ ʦʛʣʷʜʫ ʥʘ ʟʥʘʯʥʽ ʨʠʟʠʢʠ ʽʤʫʥʥʠʭ ʨʝʘʢʮʽʡ ʪʘ ʚʽʜʪʦʨʛʥʝʥʥʷ ʪʘʢʦʛʦ 

ʪʨʘʥʩʧʣʘʥʪʘʪʘ [123]. 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʚʠʛʦʪʦʚʣʝʥʥʷ ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪʽʚ ʟʘ ʦʩʪʘʥʥʽ 

ʜʝʩʷʪʠʣʽʪʪʷ ʩʪʚʦʨʠʣʠ ʘʣʴʪʝʨʥʘʪʠʚʫ ʢʽʩʪʢʦʚʽʡ ʘʫʪʦʪʨʘʥʩʧʣʘʥʪʘʮʽʾ, ʷʢ ʻʜʠʥʦʤʫ 

ʤʝʪʦʜʫ ʟʘʤʽʱʝʥʥʷ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʟʘʚʜʷʢʠ ʟʨʫʯʥʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʬʘʢʪʠʯʥʦ ʥʝʦʙʤʝʞʝʥʦʛʦ ʦʙËʻʤʫ, ʤʦʞʣʠʚʦʩʪʽ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʟʘʩʦʙʘʤʠ ʨʝʛʝʥʝʨʘʪʠʚʥʦʾ 

ʤʝʜʠʮʠʥʠ ʪʦʱʦ, ʙʝʟʧʝʮʽ ʪʘ ʚʽʜʩʫʪʥʦʩʪʽ ʨʠʟʠʢʽʚ ʪʘ ʫʩʢʣʘʜʥʝʥʴ ʧʦʚËʷʟʘʥʠʭ ʟ 

ʟʘʙʦʨʦʤ ʘʫʪʦʣʦʛʽʯʥʦʾ ʢʽʩʪʢʠ [128-131] .   

ɺʽʜʧʦʚʽʜʘʣʴʥʠʤ ʝʪʘʧʦʤ ʚʠʙʦʨʫ ʜʞʝʨʝʣʘ ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪʽʚ ʻ ʧʨʦʮʝʩ 

ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʚʠʙʦʨʫ ʜʦʥʦʨʘ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʤʦʨʘʣʴʥʦ-ʝʪʠʯʥʽ, ʧʨʘʚʦʚʽ ʪʘ 

ʤʝʜʠʯʥʽ ʘʩʧʝʢʪʠ. ʖʨʠʜʠʯʥʽ ʘʩʧʝʢʪʠ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʨʝʛʣʘʤʝʥʪʫʶʪʴʩʷ ɿʘʢʦʥʦʤ 

ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʘʥʘʪʦʤʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʣʶʜʠʥʽ» 

[132], ʱʦ ʧʝʨʝʜʙʘʯʘʻ, ʟʦʢʨʝʤʘ, ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʽʦʣʦʛʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʽʜ ʞʠʚʠʭ ʜʦʥʦʨʽʚ.  

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰʠʭ ʟʘʛʨʦʟ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʟʘʣʠʰʘʻʪʴʩʷ 

ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʜʘʯʽ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ɼʣʷ ʚʠʢʣʶʯʝʥʥʷ ʜʦʥʦʨʽʚ, ʷʢʽ 

ʤʦʞʫʪʴ ʩʪʘʥʦʚʠʪʠ ʧʦʪʝʥʮʽʡʥʫ ʟʘʛʨʦʟʫ, ʧʨʦʚʽʜʥʠʤʠ ʻʚʨʦʧʝʡʩʴʢʠʤʠ ʬʘʭʽʚʮʷʤʠ 
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ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʩʪʘʥʜʘʨʪʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʽ ʙʝʟʧʝʢʫ 

ʦʪʨʠʤʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ [133-134]. 

ʉʫʯʘʩʥʽ ʩʪʘʥʜʘʨʪʠ ʨʦʙʦʪʠ ʙʘʥʢʽʚ ʪʢʘʥʠʥ ʧʝʨʝʜʙʘʯʘʶʪʴ ʞʦʨʩʪʢʠʡ ʢʦʥʪʨʦʣʴ 

ʥʘ ʫʩʽʭ ʝʪʘʧʘʭ: ʚʠʙʦʨʫ ʧʦʪʝʥʮʽʡʥʦʛʦ ʜʦʥʦʨʘ, ʢʘʨʘʥʪʠʥʫ ʪʢʘʥʠʥ ʪʘ ʧʨʦʮʝʩʫ ʾʭ 

ʦʙʨʦʙʢʠ. ʆʢʨʽʤ ʪʦʛʦ ʧʝʨʝʜʙʘʯʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʚʩʽʤʘ 

ʚʠʢʦʨʠʩʪʘʥʠʤʠ ʟʨʘʟʢʘʤʠ ʪʢʘʥʠʥ.  

ɺʽʜʙʽʨ ʧʦʪʝʥʮʽʡʥʠʭ ʜʦʥʦʨʽʚ ʻ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʪʘ ʧʦʚʠʥʝʥ ʧʨʦʚʦʜʠʪʠʩʴ ʟʘ 

ʫʯʘʩʪʽ ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʣʽʢʘʨʷ, ʟ ʨʝʪʝʣʴʥʠʤ ʟʙʦʨʦʤ ʘʥʘʤʥʝʟʫ ʽʥʬʝʢʮʽʡʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʩʦʮʽʘʣʴʥʠʭ ʫʤʦʚ ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ. ʋ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ 

ʙʣʠʟʴʢʦ 48% ʫʩʽʭ ʧʦʪʝʥʮʽʡʥʠʭ ʜʦʥʦʨʽʚ ʚʠʢʣʶʯʘʶʪʴʩʷ ʟ ʧʦʜʘʣʴʰʦʛʦ ʚʽʜʙʦʨʫ ʱʝ 

ʚ ʧʝʨʝʜʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ, ʜʦ 22% ʚʽʜʽʙʨʘʥʠʭ ʟʨʘʟʢʽʚ ʪʢʘʥʠʥ ʚʠʢʣʶʯʘʶʪʴʩʷ 

ʥʘ ʧʦʜʘʣʴʰʠʭ ʝʪʘʧʘʭ ʦʙʩʪʝʞʝʥʥ ̫[135-136]. ʆʪʞʝ, ʦʙʩʪʝʞʝʥʥʷ ʜʦʥʦʨʽʚ ʻ ʪʘʢʦʞ 

ʚʘʞʣʠʚʠʤ ʪʘ ʥʝʚʽʜô̒ʤʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʝʪʦʜʦʣʦʛʽʾ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʫ ʥʠʭ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

ʆʢʨʝʤʠʤ ʧʫʥʢʪʦʤ ʻ ʜʦʮʽʣʴʥʽʩʪʴ ʪʘ ʧʦʢʘʟʘʥʥʷ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʘʮʽʻʥʪʽʚ ʜʠʪʷʯʦʛʦ ʪʘ ʧʽʜʣʽʪʢʦʚʦʛʦ ʚʽʢʫ. ʆʜʥʠʤ ʟ 

ʦʩʥʦʚʥʠʭ ʤʘʨʢʝʨʽʚ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʮʽʡ ʢʘʪʝʛʦʨʽʾ ʻ ʩʢʝʣʝʪʥʘ ʟʨʽʣʽʩʪʴ 

ʪʘ ʧʝʨʽʦʜ ʩʪʘʪʝʚʦʛʦ ʨʦʟʚʠʪʢʫ. ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ ʥʘʤʠ ʚ ʧʦʧʝʨʝʜʥʽʭ ʨʦʙʦʪʘʭ [137-

142] ʟ ʚʠʚʯʝʥʥʷ ʧʠʪʘʥʴ ʩʢʝʣʝʪʥʦʾ ʟʨʽʣʦʩʪʽ, ʚʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʨʦʟʚʠʪʦʢ ʩʢʝʣʝʪʘ ʫ 

ʦʢʨʝʤʦ ʚʟʷʪʦʾ ʦʩʦʙʠ, ʪʦʤʫ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ, ʷʢ ʙʽʦʤʘʨʢʝʨ 

ʨʝʛʝʥʝʨʘʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʫ ʧʘʮʽʻʥʪʽʚ ʜʠʪʷʯʦʛʦ ʪʘ ʧʽʜʣʽʪʢʦʚʦʛʦ ʚʽʢʫ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʚʠʟʥʘʯʝʥʥʷ ʩʢʝʣʝʪʥʦʾ ʟʨʽʣʦʩʪʽ ʤʘʻ ʟʥʘʯʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʘʥʴ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʟʘʟʥʘʯʝʥʦʾ ʢʘʪʝʛʦʨʽʾ 

ʧʘʮʽʻʥʪʽʚ. 

ɺ ʪʦʡ ʞʝ ʯʘʩ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʽ ʜʦʩʷʛʥʝʥʥʷ ʚ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ, ʮʝʡ ʥʘʧʨʷʤʦʢ 

ʟʥʘʭʦʜʠʪʴʩʷ ʣʠʰʝ ʥʘ ʧʦʯʘʪʢʫ ʩʚʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʧʦʪʨʝʙʫʻ ʟ'ʷʩʫʚʘʥʥʷ ʙʘʛʘʪʴʦʭ 

ʥʝʚʠʨʽʰʝʥʠʭ ʧʠʪʘʥʴ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʧʦʢʘʟʘʥʴ ʜʦ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʦʩʦʙʣʠʚʦʩʪʝʡ 
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ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ, ʪʝʨʤʽʥʦʣʦʛʽʾ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʪʘ ʤʝʪʦʜʠʢ ʨʝʛʝʥʝʨʘʪʠʚʥʦʾ ʤʝʜʠʮʠʥʠ, ʪʘ ʟʘʢʽʥʯʫʶʯʠ ʚʠʚʯʝʥʥʷʤ ʤʝʭʘʥʽʟʤʽʚ ʾʭ 

ʚʧʣʠʚʫ ʥʘ ʨʝʛʝʥʝʨʘʮʽʶ ʪʢʘʥʠʥ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ, ʨʦʟʨʦʙʢʦʶ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʦʮʽʥʢʠ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʽʚ. ɯ 

ʥʘʡʩʢʣʘʜʥʽʰʠʤ ʧʠʪʘʥʥʷʤ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ 

ʧʦʻʜʥʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʜʦʢʘʟʦʚʦʾ ʪʘ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʾ ʤʝʜʠʮʠʥʠ.  

ʑʝ ʦʜʥʽʻʶ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦ  ʁ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʻ ʧʠʪʘʥʥʷ ʦʥʢʦʛʝʥʥʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʩʪʦʚʙʫʨʦʚ ̔ ʢʣʽʪʠʥ. ʉʫʯʘʩʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʜʘʣʽ ʯʘʩʪʽʰʝ ʚʢʘʟʫʶʪʴ ʥʘ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʝʧʽʛʝʥʝʪʠʯʥʠʭ ʩʪʨʫʢʪʫʨ 

ʫ ʦʥʢʦʛʝʥʝʟ ̔[143-145]. ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ 

ʚʚʘʞʘʻʪʴʩʷ ʚʠʚʯʝʥʥʷ ʨʦʣʽ ʤʽʢʨʦʈʅʂ, ʷʢ ʝʧʽʛʝʥʝʪʠʯʥʦʛʦ ʬʘʢʪʦʨʫ, ʷʢʠʡ ʚʽʜʽʛʨʘʻ 

ʦʜʥʫ ʟ ʢʣʶʯʦʚʠʭ ʨʦʣʝʡ ʫ ʨʦʟʚʠʪʢʫ ʦʥʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ.  

ʄʽʢʨʦʈʅʂ ï ʮʝ ʢʣʘʩ ʥʝʚʝʣʠʢʠʭ ʝʥʜʦʛʝʥʥʠʭ ʥʝʢʦʜʫʶʯʠʭ ʈʅʂ, ʷʢʽ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ 21-25 ʥʫʢʣʝʦʪʠʜʽʚ, ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʨʝʛʫʣʷʮʽʾ ʪʨʘʥʩʣʷʮʽʾ ʪʘ 

ʜʝʛʨʘʜʘʮʽʾ ʤʈʅʂ ʪʘ ʨʝʛʫʣʶʶʪʴ ʝʢʩʧʨʝʩʽʶ ʛʝʥʽʚ. ʅʘ ʨʠʩ. 1.10 ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʧʨʦʮʝʩʠʥʛ ʤʽʢʨʦʈʅʂ [143]. 

 

 

 

ʈʠʩʫʥʦʢ 1.10 ï ʉʭʝʤʘ ʧʨʦʮʝʩʠʥʛʫ ʤʽʢʨʦʈʅʂ [143] 
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ʉʘʤʝ ʪʦʤʫ ʫ ʜʘʥʽʡ ʨʦʙʦʪʽ ʤʠ ʧʨʠʜʽʣʠʣʠ ʟʥʘʯʥʫ ʫʚʘʛʫ ʚʠʟʥʘʯʝʥʥʶ 

ʤiʢʨʦʈʅʂ, ʷʢ ʩʢʣʘʜʦʚʦʾ ʯʘʩʪʠʥʠ ʤʝʪʦʜʦʣʦʛʽʾ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ, ʷʢʠʤ 

ʧʨʦʚʦʜʠʣʦʩʷ ʣʽʢʫʚʘʥʥʷ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʣʽʪʠʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, 

ʱʦ ʨʦʣʴ ʤʽʢʨʦʈʅʂ ʩʴʦʛʦʜʥʽ ʚʠʚʯʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʟ ʦʛʣʷʜʫ ʥʘ ʝʪʽʦʣʦʛʽ ʁ ʪʘ 

ʧʘʪʦʛʝʥʝʟ ʦʥʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʘʣʝ ʡ ʫ ʨʦʟʚʠʪʢʫ ʪʘ ʧʨʦʛʨʝʩʫʚʘʥʥ ̔

ʦʩʪʝʦʘʨʪʨʦʟʫ [146-151]. 

ʊʘʢ, ʤiʢʨʦʈʅʂ ʤʘʶʪʴ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʩʽʭ ʢʣʽʪʠʥʥʠʭ ʧʨʦʮʝʩʽʚ 

ʽ ʪʦʤʫ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʨʦʮʝʩʽ ʭʦʥʜʨʦʛʝʥʝʟʫ ʪʘ ʨʝʤʦʜʝʣʷʮʽʾ ʭʨʷʱʘ 

[151-155]. ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʦʞʣʠʚʠʡ ʚʧʣʠʚ ʤʽʢʨʦʈʅʂ ʥʘ ʚʠʥʠʢʥʝʥʥʷ 

ʪʘ ʧʝʨʝʙʽʛ ʦʩʪʝʦʘʨʪʨʦʟʫ, ʤʠ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʥʘ ʧʨʠʢʣʘʜʽ ʶʥʘʮʴʢʦʛʦ 

ʝʧʽʬʽʟʝʦʣʽʟʫ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ. ʅʘʤʠ ʙʫʣʦ ʦʙʨʘʥʦ ʤʽʢʨʦʈʅʂ-21 ʯʝʨʝʟ ʾʾ 

ʚʘʞʣʠʚʽʩʪʴ ʫ ʧʨʦʮʝʩʽ ʧʨʦʣʽʬʝʨʘʮʽʾ ʽ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʢʣʽʪʠʥ, ʭʦʥʜʨʦʛʝʥʝʟʽ ʪʘ 

ʨʝʤʦʜʝʣʷʮʽʾ ʭʨʷʱʦʚʦʾ ʪʢʘʥʠʥʠ [156]. ʂʨʽʤ ʪʦʛʦ, ʤʽʢʨʦʈʅʂ-21 ʙʝʨʝ ʫʯʘʩʪʴ ʫ 

ʨʝʛʫʣʷʮʽʾ ʨʽʚʥʷ ʛʦʨʤʦʥʽʚ, ʱʦ ʪʘʢʦʞ ʤʘʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʧʘʪʦʛʝʥʝʟʫ ʶʥʘʮʴʢʦʛʦ ʝʧʽʬʽʟʝʦʣʽʟʫ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ (ʖɽɻʉʂ) ʪʘ 

ʦʩʪʝʦʘʨʪʨʦʟʫ [157]. ʄʽʢʨʦʈʅʂ-21 ʨʝʛʫʣʶʻ ʝʢʩʧʨʝʩʽʶ ʛʝʥʫ GDF-5 ʪʘ ʜʽʻ ʚ 

ʷʢʦʩʪʽ ʩʠʛʥʘʣʴʥʦʛʦ ʰʣʷʭʫ ʜʣʷ ʭʦʥʜʨʦʛʝʥʝʟʫ. ɺʽʜʦʤʦ, ʱʦ ʤʫʪʘʮʽʷ ʚ GDF-5 

ʚʠʢʣʠʢʘʻ ʝʧʽʬʽʟʘʨʥʫ ʜʠʩʧʣʘʟʽʶ [158], ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʘʥʥʽʤ ʧʦʯʘʪʢʦʤ 

ʦʩʪʝʦʘʨʪʨʦʟʫ [159-160]. ɹʽʣʴʰ ʪʦʛʦ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ ʚ GDF-5 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚ'ʷʟʘʥʠʡ ʟʽ ʩʭʠʣʴʥʽʩʪʶ ʜʦ ʦʩʪʝʦʘʨʪʨʦʟʫ [161-162]. ʆʪʞʝ, ʟ 

ʦʛʣʷʜʫ ʥʘ ʚʘʞʣʠʚʫ ʨʦʣʴ ʤʽʢʨʦʈʅʂ-21 ʫ ʨʦʟʚʠʪʢʫ ʦʩʪʝʦʘʨʪʨʦʟʫ [160,163], ʚ 

ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʠ ʟʦʩʝʨʝʜʠʣʠ ʫʚʘʛʫ ʩʘʤʝ ʥʘ ʾʾ ʚʠʚʯʝʥʥʽ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʴʦʛʦʜʥʽ ʚʠʚʯʘʻʪʴʩʷ ʨʦʣʴ ʤʽʢʨʦʈʅʂ ʥʝ ʣʠʰʝ ʚ 

ʝʪʽʦʣʦʛʽʾ ʪʘ ʧʘʪʦʛʝʥʝʟʽ ʦʩʪʝʦʘʨʪʨʦʟʫ, ʘʣʝ ʡ ʫ ʣʽʢʫʚʘʥʥʽ ʮʴʦʛʦ ʟʘʭʚʦʨʶʚʘʥʥʷ 

[149, 154, 164]. 

ʅʘʩʪʫʧʥʠʤ ʚʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ ʙʝʟ ʩʫʤʥʽʚʫ ʻ ʚʧʨʦʚʘʜʞʜʝʥʥʷ 

ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʢʣʽʥʽʯʥʫ ʧʨʘʢʪʠʢʫ. 

ʈʝʛʝʥʝʨʘʪʠʚʥʘ ʽʥʪʝʨʚʝʥʮʽʡʥʘ ʦʨʪʦʧʝʜʽʷ ï ʮʝ ʥʘʧʨʷʤʦʢ, ʷʢʠʡ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʩʘʤʝ ʟʘʚʜʷʢʠ ʧʦʻʜʥʘʥʥʶ ʜʦʩʷʛʥʝʥʴ ʩʫʯʘʩʥʦ ʾ ʨʝʛʝʥʝʨʘʪʠʚʥʦʾ ʤʝʜʠʮʠʥʠ ʪʘ 
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ʤʝʪʦʜʠʢ ʚʽʟʫʘʣʽʟʘʮʽʾ [165]. ʌʘʢʪʠʯʥʦ, ʨʝʛʝʥʝʨʘʪʠʚʥ ̔ʽʥʪʝʨʚʝʥʮʽʡʥ ̔ʪʝʭʥʦʣʦʛʽʾ 

(ʈɯʊ) - ʮʝ ʩʚʦʻʨʽʜʥʠʡ «ʤʽʩʪè ʤʽʞ ʪʨʘʜʠʮʽʡʥʠʤʠ ʢʦʥʩʝʨʚʘʪʠʚʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ 

ʣʽʢʫʚʘʥʥʷ ʪʘ ʭʽʨʫʨʛʽʯʥʠʤʠ ʚʪʨʫʯʘʥʥʷʤʠ. 

ɿʚʽʩʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʠʢ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʟʦʢʨʝʤʘ ʋɿɼ ʪʘ ʉ-ʜʫʛʠ, 

ʙʫʣʦ ʘʢʪʫʘʣʴʥʝ ʽ ʨʘʥʽʰʝ. ʋʣʴʪʨʘʟʚʫʢʦʚʠʡ ʢʦʥʪʨʦʣʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʩʷ ʜʣʷ 

ʚʥʫʪʨʽʰʥʴʦʩʫʛʣʦʙʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʛʽʘʣʫʨʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʪʘ ʢʦʨʪʠʢʦʩʪʝʨʦʾʜʽʚ, ʉ-

ʜʫʛʘ ï ʜʣʷ ʪʫʥʝʣʽʟʘʮʽʾ ʢʽʩʪʢʠ ʧʨʠ ʘʩʝʧʪʠʯʥʦʤʫ ʥʝʢʨʦʟʽ ʨʽʟʥʦʾ ʣʦʢʘʣʽʟʘʮʽʾ. ɸʣʝ ʟʽ 

ʩʪʨʽʤʢʠʤ ʨʦʟʚʠʪʢʦʤ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʜʽʘʧʘʟʦʥ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʪʘ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ 

ʧʨʦʮʝʜʫʨ ʟʥʘʯʥʦ ʨʦʟʰʠʨʠʚʩʷ.  

ɿʘʚʜʷʢʠ ʨʦʟʚʠʪʢʫ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʪʘ ʨʘʜʽʦʣʦʛʽʯʥʦʾ ʥʘʚʽʛʘʮʽʾ ʟʙʽʣʴʰʠʣʠʩʷ 

ʤʦʞʣʠʚʦʩʪʽ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɼʦʩʪʫʧʥʠʤ ʪʘ 

ʘʢʪʫʘʣʴʥʠʤ ʩʪʘʣʦ ʥʝ ʣʠʰʝ ʚʥʫʪʨʽʰʥʴʦʩʫʛʣʦʙʦʚʝ ʚʚʝʜʝʥʥʷ ʙʽʦʪʝʭʥʦʣʛʽʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʘʣʝ ʽ ʣʦʢʘʣʴʥʝ, ʚ ʪʫ ʯʠ ʽʥʰʫ ʚʥʫʪʨʽʰʥʴʦʩʫʛʣʦʙʦʚʫ ʘʙʦ ʧʘʨʘʩʫʛʣʦʙʦʚʫ 

ʩʪʨʫʢʪʫʨʫ [166]. 

ɿʦʢʨʝʤʘ, ʚ ʢʫʣʴʰʦʚʦʤʫ ʩʫʛʣʦʙʽ ʽʥ'ʻʢʮʽʾ ʧʨʠ ʧʦʪʨʝʙʽ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʚ  

ʩʫʛʣʦʙʦʚʫ ʛʫʙʫ, ʟʚ'ʷʟʢʠ ʪʘ ʤʽʩʮʷ ʧʨʠʢʨʽʧʣʝʥʥʷ ʤ'ʷʟʽʚ (ʨʠʩ. 1.11) [167]. 

 

ʈʠʩʫʥʦʢ 1.11 ï ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʪʦʧʽʢʠ ʽʥ'ʻʢʮʽʡ ʚ ʜʽʣʷʥʢʫ ʢʫʣʴʰʦʚʦʛʦ 

ʩʫʛʣʦʙʘ [167] 

 

ɺ ʢʦʣʽʥʥʦʤʫ ʩʫʛʣʦʙʽ ʟʘʚʜʷʢʠ ʥʘʚʽʛʘʮʽʾ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʽʥ'ʻʢʮʽʡ ʻ ʤʝʥʽʩʢʠ, 

ʩʫʭʦʞʠʣʢʠ, ʟʚ'ʷʟʢʠ ʪʘ ʤʽʩʮʷ ʧʨʠʢʨʽʧʣʝʥʥʷ ʤ'ʷʟʽʚ (ʨʠʩ. 1.12) [167]. 
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ʈʠʩʫʥʦʢ 1.12 ï ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʪʦʧʽʢʠ ʽʥ'ʻʢʮʽʡ ʚ ʜʽʣʷʥʢʫ ʢʦʣʽʥʥʦʛʦ 

ʩʫʛʣʦʙʘ [167] 

 

ɼʝʜʘʣʽ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤʠ ʧʨʠ ʦʩʪʝʦʘʨʪʨʦʟʽ ʪʘ ʘʩʝʧʪʠʯʥʦʤʫ ʥʝʢʨʦʟʽ 

ʩʪʘʶʪʴ ʤʝʪʦʜʠʢʠ ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ 

[168]. ɿʘʟʥʘʯʝʥʽ ʤʝʪʦʜʠʢʠ ʚʥʪʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʠʭ ʽʥ'ʻʢʮʽʡ ʨʦʟʚʠʚʘʶʪʴʩʷ, 

ʚʜʦʩʢʦʥʘʣʶʶʪʴʩʷ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʝ ʣʠʰʝ ʧʨʠ ʘʩʝʧʪʠʯʥʦʤʫ ʥʝʢʨʦʟʽ 

ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ [169-170], ʘʣʝ ʡ ʧʨʠ ʦʩʪʝʦʘʨʪʨʦʟʽ ʢʫʣʴʰʦʚʦʛʦ ʪʘ 

ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ, ʥʘʚʽʪʴ ʚ ʡʦʛʦ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ [171-172] ʪʘ ʩʪʘʶʪʴ ʨʝʘʣʴʥʦʶ 

ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʨʘʥʥʴʦʤʫ ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʶ ʩʫʛʣʦʙʘ. 

ʆʪʞʝ, ʟʚʘʞʘʶʯʠ ʥʘ ʚʠʱʝʟʘʟʥʘʯʝʥʝ, ʟʘʧʣʘʥʦʚʘʥʝ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʻ 

ʘʢʪʫʘʣʴʥʠʤ ʷʢ ʟ ʪʝʦʨʝʪʠʯʥʦʾ, ʪʘʢ ʽ ʧʨʘʢʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʘ ʦʯʽʢʫʚʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʟʥʘʯʥʠʡ ʥʘʫʢʦʚʠʡ ʪʘ ʧʨʘʢʪʠʯʥʠʡ ʚʥʝʩʦʢ ʫ 

ʨʦʟʚʠʪʦʢ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ ʽ ʤʝʜʠʯʥʦʾ ʥʘʫʢʠ ʟʘʛʘʣʦʤ.  
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ʈʆɿɼɯʃ 2  

ʅɸʇʈʗʄʀ ʊɸ ɻʈʋʇʀ ɸʅɸʃɯɿʋ ʈɽɻɽʅɽʈɸʊʀɺʅʀʍ 

ɯʅʊɽʈɺɽʅʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ʊɸ ʈɽɿʋʃʔʊɸʊɯɺ ɰʍ 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʋ ʇɸʎɯɭʅʊɯɺ ɿ ʆʉʊɽʆɸʈʊʈʆɿʆʄ ʊɸ 

ɸʉɽʇʊʀʏʅʀʄ ʅɽʂʈʆɿʆʄ ʂʋʃʔʐʆɺʆɻʆ ʊɸ ʂʆʃɯʅʅʆɻʆ 

ʉʋɻʃʆɹɯɺ. ɼʀɿɸʁʅ, ʄɸʊɽʈɯɸʃʀ ʊɸ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ 

ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ 

ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʨʦʟʜʽʣʠʣʠ ʥʘ ʜʚʘ ʥʘʧʨʷʤʠ ï ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʪʘ 

ʢʣʽʥʽʯʥʠʡ (ʨʠʩ. 2.1):  

ɼʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʥʘʧʨʷʤʫ ʚʢʣʶʯʠʣʠ in vitro ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʾʭ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʝʬʝʢʪʽʚ, ʜʦ ʢʣʽʥʽʯʥʦʛʦ ï 

ʨʦʟʨʦʙʢʫ ʟʘʩʘʜ ʢʣʽʥʽʢʦ-ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʪʘ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ 

ʧʘʮʽʻʥʪʽʚ, ʜʦʩʣʽʜʞʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʪʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʫ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʘʮʽʻʥʪʽʚ. 

 
ʈʠʩʫʥʦʢ 2.1 ï ʅʘʧʨʷʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ  ̔ʘʩʝʧʪʠʯʥʠʤ 

ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ 

ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

Åɼʦʩʣʽʜʞʝʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ 
ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ

Åʈʦʟʨʦʙʢʘ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ 
ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ 

ʥʘʧʨʷʤ 

(in vitro)

Åʄʝʪʦʜʦʣʦʛʽʷ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ

Åʂʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠʟʘʩʪʦʩʫʚʘʥʥʷ 
ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ

Åʈʦʟʨʦʙʢʘ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ 
ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ

ʂʣʽʥʽʯʥʠʡ 

ʥʘʧʨʷʤ
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ɿʘʛʘʣʴʥʫ ʛʨʫʧʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʣʠ 1640 ʧʘʮʽʻʥʪʽʚ. ʉʪʨʫʢʪʫʨʘ ʛʨʫʧ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘʩʪʫʧʥʦʶ ʩʭʝʤʦʶ (ʨʠʩ. 2.2): 

 

 

ʈʠʩʫʥʦʢ 2.2 ï ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʤʘʪʝʨʽʘʣʽʚ  ̔ʤʝʪʦʜʽʚ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʦʣʦʛʽʾ ʦʙʩʪʝʞʝʥʥʷ ʽ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʦʩʪʝʦʘʨʪʨʦʟʫ ʪʘ 

ʘʩʝʧʪʠʯʥʦʛʦ ʥʝʢʨʦʟʫ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ 

 

2.1 ɼʠʟʘʡʥ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ n̔ vitro ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʽʥʽʤʘʣʴʥʦ ʤʘʥʽʧʫʣʴʦʚʘʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ 

ʧʨʠʢʣʘʜʽ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʪʘ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ 

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ in vitro ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʣʦ ʥʘʩʪʫʧʥʽ ʥʘʧʨʷʤʢʠ: 

- ʚʠʚʯʝʥʥʷ ʝʬʝʢʪʽʚ ʃ-ɿʊʇ ʪʘ ʇɿʊ ʥʘ ʤʝʪʘʙʦʣʽʟʤ ʤʦʥʦʮʠʪʽʚ ʘʫʪʦʣʦʛʽʯʥʦʾ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʣʶʜʠʥʠ; 

- ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ TGF-ɓ1 ʫ ʟʙʘʛʘʯʝʥʽʡ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʽ ʫ ʧʘʮʽʻʥʪʽʚ 

ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʪʘ ʪʨʘʚʤʘʤʠ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ; 

Å47 ʧʘʮʽʻʥʪʽʚ
ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ in vitro 

ʜʦʩʣʽʜʞʝʥʥʷ

Å485 ʧʘʮʽʻʥʪʽʚ
ʆʩʪʝʦʘʨʪʨʦʟ ʢʫʣʴʰʦʚʦʛʦ ʪʘ 
ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ

Å182 ʧʘʮʽʻʥʪʘ

ɸʩʝʧʪʠʯʥʠʡ ʥʝʢʨʦʟ 
ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ 

ʩʫʛʣʦʙʽʚ

Å640 ʧʘʮʽʻʥʪʽʚ
ɺʠʛʦʪʦʚʣʝʥʥʷ ʢʽʩʪʢʦʚʠʭ 

ʩʢʘʬʬʦʣʜʽʚ

Å286 ʧʘʮʽʻʥʪʽʚ

ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʦʣʦʛʽʾ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʈɯʊ ʫ ʧʘʮʽʻʥʪʽʚ 
ʜʠʪʷʯʦʛʦ ʪʘ ʧʽʜʣʽʪʢʦʚʦʛʦ ʚʽʢʫ
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- ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʢʣʽʪʠʥ ʢʨʦʚʽ ʚ ʣʝʡʢʦʮʠʪʘʨʥʽʡ ʪʘ ʟʙʽʜʥʝʥʽʡ ʥʘ 

ʣʝʡʢʦʮʠʪʠ ʟʙʘʛʘʯʝʥʽʡ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʽ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʧʘʪʦʣʦʛʽʻʶ ʦʧʦʨʥʦ-

ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ. 

 

2.1.1 ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʝʬʝʢʪ̔ʚ ʃ-ɿʊʇ ʪʘ ɿʃ-ɿʊʇ 

ʥʘ ʤʝʪʘʙʦʣʽʟʤ ʤʦʥʦʮʠʪʽʚ ʘʫʪʦʣʦʛʽʯʥʦʾ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʣʶʜʠʥʠ 

 

ʉʪʦʩʦʚʥʦ ʧʝʨʰʦʛʦ ʥʘʧʨʷʤʢʫ - ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʟʷʣʠ ʫʯʘʩʪʴ 3 ʟʜʦʨʦʚʠʭ 

ʜʦʥʦʨʠ, ʯʦʣʦʚʽʢʽʚ ʚʽʢʦʤ 35-40 ʨʦʢʽʚ. ʂʨʠʪʝʨʽʷʤʠ ʚʽʜʙʦʨʫ ʫʯʘʩʥʠʢʽʚ ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʫʣʠ: ʚʽʜʩʫʪʥʽʩʪʴ ʩʦʤʘʪʠʯʥʦʾ ʧʘʪʦʣʦʛʽʾ ʪʘ ʧʘʪʦʣʦʛʽʾ ʢʨʦʚʽ, ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʠʡʦʤʫ 

ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʫʧʨʦʜʦʚʞ 1 ʤʽʩʷʮʷ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. ʄʘʪʝʨʽʘʣʦʤ 

ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʧʝʨʠʬʝʨʠʯʥʘ ʢʨʦʚ, ʚʟʷʪʘ ʟ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʤ. 

ɺʠʜʽʣʝʥʥʷ ʤʦʥʦʮʠʪʽʚ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʪʘ ʾʭ ʦʙʨʦʙʢʘ 

ʢʦʥʮʝʥʪʨʘʪʘʤʠ ʪʨʦʤʙʦʮʠʪʽʚ. ʄʦʥʦʮʠʪʠ ʚʠʜʽʣʷʣʠ ʫ ʛʨʘʜʽʻʥʪʽ ʱʽʣʴʥʦʩʪʽ 

ʬʽʢʦʣ-ʫʨʦʛʨʘʬʽʥʫ (ɟ=1,068), ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʣʝʥʠʭ ʞʠʚʠʭ ʢʣʽʪʠʥ ʧʽʜʨʘʭʦʚʫʚʘʣʠ ʫ 

ʢʘʤʝʨʽ ɻʦʨʷʻʚʘ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʨʠʧʘʥʦʚʦʛʦ ʩʠʥʴʦʛʦ, ʧʽʩʣʷ ʮʴʦʛʦ ʜʦʚʦʜʠʣʠ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʞʠʚʠʭ ʢʣʽʪʠʥ ʜʦ 1×106/ʤʣ. ʆʙʨʦʙʢʫ ʚʠʜʽʣʝʥʠʭ ʢʣʽʪʠʥ 

ʢʦʥʮʝʥʪʨʘʪʘʤʠ ʪʨʦʤʙʦʮʠʪʽʚ ʧʨʦʚʦʜʠʣʠ ʫʧʨʦʜʦʚʞ 30 ʭʚ ʪʘ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 370ʉ 

ʜʣʷ ʦʮʽʥʢʠ ʧʨʦʜʫʢʮʽʾ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʨʝʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ ʪʘ 

ʬʘʛʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ 14 ʛʦʜ ʧʨʠ 370ʉ ʜʣʷ ʦʮʽʥʢʠ ʧʨʦʜʫʢʮʽʾ NO ʪʘ 

ʘʨʛʽʥʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ. 

ɺʠʜʽʣʝʥʥʷ ʢʦʥʮʝʥʪʨʘʪʽʚ ʪʨʦʤʙʦʮʠʪʽʚ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʟʘʩʪʦʩʦʚʫʚʘʣʠ 

ʜʚʘ ʧʨʝʧʘʨʘʪʠ ʧʣʘʟʤʠ ʟ ʨʽʟʥʠʤ ʚʤʽʩʪʦʤ ʪʨʦʤʙʦʮʠʪʽʚ: ʃ-ɿʊʇ ï ʣʝʡʢʦʮʠʪʘʨʥʫ 

ʟʙʘʛʘʯʝʥʫ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʫ ʪʘ ʇɿʊ ï ʧʣʘʟʤʫ ʟʙʽʜʥʝʥʫ ʥʘ ʪʨʦʤʙʦʮʠʪʠ. 

ʃ-ɿʊʇ ï ʦʪʨʠʤʫʚʘʣʠ ʰʣʷʭʦʤ ʧʦʜʚʽʡʥʦʛʦ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ, ʧʨʦʚʝʜʝʥʦʛʦ ʫ 

ʜʚʘ ʝʪʘʧʠ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʟʨʘʟʦʢ ʢʨʦʚʽ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʜʣʷ ʨʦʟʧʦʜʽʣʫ ʥʘ ʪʨʠ 

ʬʨʘʢʮʽʾ (ʝʨʠʪʨʦʮʠʪʘʨʥʫ, ʣʝʡʢʦʮʠʪʘʨʥʫ ʽ ʧʣʘʟʤʫ, ʷʢʘ ʤʽʩʪʠʪʴ ʪʨʦʤʙʦʮʠʪʠ). ʅʘ 

ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʧʣʘʟʤʫ ʪʘ ʣʝʡʢʦʮʠʪʘʨʥʠʡ ʰʘʨ ʚʽʜʙʠʨʘʣʠ ʽ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʜʣʷ 

ʦʩʘʜʞʝʥʥʷ ʢʣʽʪʠʥ ʪʘ ʾʭ ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ. ʇɿʊ ʦʪʨʠʤʫʚʘʣʠ ʟ ʃ-ɿʊʇ ʰʣʷʭʦʤ 

ʚʽʜʙʦʨʫ ʟ ʧʦʚʝʨʭʥʝʚʦʛʦ (ʙʝʟʢʣʽʪʠʥʥʦʛʦ) ʰʘʨʫ ʥʘʜʦʩʘʜʦʚʦʾ ʨʽʜʠʥʠ. 
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ɿʨʘʟʢʠ ʢʨʦʚʽ, ʧʣʘʟʤʠ ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʘʥʘʣʽʟʫʚʘʣʠ ʚ 

ʣʘʙʦʨʘʪʦʨʽʾ ʙʽʦʭʽʤʽʾ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʪʘ ʢʣʽʥʽʯʥʠʭ ʘʥʘʣʽʟʽʚ ɼʋ "ɯʊʆ ʅɸʄʅ 

ʋʢʨʘʾʥʠ" ʥʘ ʛʝʤʘʪʦʣʦʛʽʯʥʦʤʫ ʘʥʘʣʽʟʘʪʦʨʽ HumanCount 5D (ʩʝʨʪʠʬʽʢʘʪ  ̄ʇʊ-

164/23 ʚʽʜ 11.05.2023 ʨʦʢʫ). 

ʆʮʽʥʢʘ ʧʨʦʜʫʢʮʽʾ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʠʭ ʨʝʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ 

ʤʦʥʦʮʠʪʘʤʠ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ. ʈʽʚʝʥʴ ʧʨʦʜʫʢʮʽʾ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ 

ʨʝʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ (ʈʌʂ) ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʧʨʦʪʦʯʥʦʾ 

ʮʠʪʦʬʣʶʦʨʠʤʝʪʨʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʙʘʨʚʥʠʢ 2ô7ô-ʜʠʭʣʦʨʜʠʛʽʜʨʦ-ʬʣʶʦʨʝʩʮʝʾʥ-

ʜʠʘʮʝʪʘʪ (ɼʍʌ) (carboxy-H2DCFDA, Invitrogen, ʉʐɸ), ʢʦʪʨʠʡ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʤʠ ʝʩʪʝʨʘʟʘʤʠ ʥʘ ʥʝʬʣʶʦʨʝʩʮʝʥʪʥʫ ʤʝʤʙʨʘʥʦʥʝʧʨʦʥʠʢʥʫ 

ʧʦʭʽʜʥʫ ʢʘʨʙʦʢʩʠ-H2DCF. ʂʘʨʙʦʢʩʠ-H2DCF ʦʢʠʩʥʶʻʪʴʩʷ ʜʦ ʬʣʶʦʨʝʩʮʝʥʪʥʦʾ 

ʧʦʭʽʜʥʦʾ carboxy-DCF ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʤʠ ʈʌʂ [173].  

ʆʮʽʥʢʘ ʬʘʛʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʤʦʥʦʮʠʪʽʚ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ. 

ʌʘʛʦʮʠʪʘʨʥʫ ʘʢʪʠʚʥʽʩʪʴ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʧʨʦʪʦʯʥʦʾ ʮʠʪʦʬʣʶʦʨʠʤʝʪʨʽʾ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ, ʷʢ ʦʙôʻʢʪ ʬʘʛʦʮʠʪʦʟʫ, ʢʣʽʪʠʥʠ S. aureus Cowan I (ʟ ʢʦʣʝʢʮʽʾ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʢʘʬʝʜʨʠ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʪʘ ʽʤʫʥʦʣʦʛʽʾ ʅʅʎ çɯʥʩʪʠʪʫʪ ʙʽʦʣʦʛʽʾ ʪʘ 

ʤʝʜʠʮʠʥʠè ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ), ʷʢʽ 

ʢʫʣʴʪʠʚʫʚʘʣʠ ʥʘ ʤôʷʩʦ-ʧʝʧʪʦʥʥʦʤʫ ʘʛʘʨʽ, ʽʥʘʢʪʠʚʫʚʘʣʠ ʥʘʛʨʽʚʘʥʥʷʤ ʽ ʤʽʪʠʣʠ 

ʬʣʶʦʨʝʩʮʝʾʥ-ʽʟʦʪʽʦʮʽʘʥʘʪʦʤ (FITC). ʈʝʟʫʣʴʪʘʪʠ ʧʨʝʜʩʪʘʚʣʷʣʠ, ʷʢ ʚʽʜʩʦʪʦʢ 

ʬʘʛʦʮʠʪʫʶʯʠʭ ʢʣʽʪʠʥ (ʬʘʛʦʮʠʪʘʨʥʝ ʯʠʩʣʦ, ʌʏ) ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʬʘʛʦʮʠʪʦʟʫ 

(ʬʘʛʦʮʠʪʘʨʥʠʡ ʽʥʜʝʢʩ, ʌɯ), ʷʢʘ ʙʫʣʘ ʧʨʦʧʦʨʮʽʡʥʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʬʣʶʦʨʝʩʮʝʥʮʽʾ 

ʢʣʽʪʠʥʠ, ʱʦ ʝʥʜʦʮʠʪʫʚʘʣʘ ʤʽʯʝʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ.  

ʆʮʽʥʢʘ ʧʨʦʜʫʢʮʽʾ NO ʪʘ ʘʨʛʽʥʘʟʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʤʦʥʦʮʠʪʽʚ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʮʽʾ Nʆ ʤʦʥʦʮʠʪʘʤʠ ʚʠʟʥʘʯʘʣʠ 

ʨʽʚʝʥʴ ʧʨʦʜʫʢʮʽʾ ʥʠʤʠ ʥʽʪʨʠʪʽʚ ʟʘ ʨʝʘʢʮʽʻʶ ɻʨʽʩʘ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʨʛʽʥʘʟʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʚʦʜʠʣʠ ʨʝʘʢʮʽʶ ʛʽʜʨʦʣʽʟʫ L-ʘʨʛʽʥʽʥʫ. ʆʙʣʽʢ ʨʝʟʫʣʴʪʘʪʽʚ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʽʪʨʠʪʽʚ ʪʘ ʩʝʯʦʚʠʥʠ ʧʨʦʚʦʜʠʣʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ 

ʥʘ ʤʽʢʨʦʧʣʝʡʪʬʦʪʦʤʝʪʨʽ ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 545 ʥʤ ʪʘ 540 ʥʤ ʚʽʜʧʦʚʽʜʥʦ. ʈʽʚʝʥʴ 
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ʥʽʪʨʠʪʽʚ ʪʘ ʩʝʯʦʚʠʥʠ ʚʠʟʥʘʯʘʣʠ ʟʘ ʢʘʣʽʙʨʫʚʘʣʴʥʦʶ ʢʨʠʚʦʶ, ʧʦʙʫʜʦʚʘʥʦʶ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʠʭ ʨʦʟʯʠʥʽʚ [174].  

ɼʣʷ ʢʦʞʥʦʛʦ ʚʘʨʽʘʥʪʫ ʜʦʩʣʽʜʫ ʧʨʦʙʠ ʩʪʘʚʠʣʠ ʫ ʪʨʴʦʭ ʧʦʚʪʦʨʘʭ. 

ʉʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʝʪʦʜʽʚ ʚʘʨʽʘʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʟ ʚʠʟʥʘʯʝʥʥʷʤ MÑm. ʉʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʤʠ 

ʚʚʘʞʘʣʠ ʚʽʜʤʽʥʥʦʩʪʽ ʟʘ ʫʤʦʚ pÒ0,05. 

 

2.1.2 ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ TGF-ɓ1 ʚ ʟʙʘʛʘʯʝʥʽʡ 

ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʽ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʪʘ ʪʨʘʚʤʘʤʠ ʦʧʦʨʥʦ-

ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ 

 

ʇʦ ʜʨʫʛʦʤʫ ʥʘʧʨʷʤʢʫ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʠ ʘʫʪʦʣʦʛʽʯʥʽ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʜʫʢʪʠ ʢʨʦʚʽ 14 ʧʘʮʽʻʥʪʽʚ ʟ ʨʽʟʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʪʘ 

ʪʨʘʚʤʘʤʠ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ. ʇʘʮʽʻʥʪʠ ʤʘʣʠ ʚʠʢʣʶʯʥʦ ʣʦʢʘʣʴʥʫ 

ʧʘʪʦʣʦʛʽʶ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ, ʙʝʟ ʩʠʩʪʝʤʥʠʭ ʩʫʧʫʪʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʪʦʤʫ 

ʜʘʥʫ ʚʠʙʽʨʢʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʦʜʥʦʨʽʜʥʦʶ. ʉʝʨʝʜ ʥʠʭ ʙʫʣʦ 7 ʞʽʥʦʢ ʪʘ 7 ʯʦʣʦʚʽʢʽʚ 

ʚʽʢʦʤ ʚʽʜ 21 ʜʦ 79 ʨʦʢʽʚ, ʩʝʨʝʜʥʽʡ ʚʽʢ ʧʘʮʽʻʥʪʽʚ ʩʪʘʥʦʚʠʚ 49Ñ22 ʨʦʢʽʚ. ʋ 

ʜʦʩʣʽʜʞʝʥʥʽ ʙʨʘʣʠ ʫʯʘʩʪʴ ʞʽʥʢʠ ʚʽʢʦʤ ʚʽʜ 21 ʜʦ 79 ʨʦʢʽʚ ʽʟ ʩʝʨʝʜʥʽʤ ʚʽʢʦʤ 52Ñ25 

ʨʦʢʠ ʪʘ ʯʦʣʦʚʽʢʠ ʚʽʢʦʤ 25ï77 ʨʦʢʽʚ ʟ ʩʝʨʝʜʥʽʤ ʚʽʢʦʤ 48 Ñ 20ʨʦʢʽʚ. ʋ ʧʘʮʽʻʥʪʽʚ 

ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʽʥʬʦʨʤʦʚʘʥʘ ʟʛʦʜʘ ʧʨʦ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ɿʊʇ ʧʨʦʚʦʜʠʣʠ ʟʘʙʽʨ 50 ʤʣ ʚʝʥʦʟʥʦʾ ʢʨʦʚʽ ʫ ʚʘʢʫʫʤʥʽ 

ʧʨʦʙʽʨʢʠ ʟ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʤ ï ʮʠʪʨʘʪʦʤ ʜʝʢʩʪʨʦʟʠ. ɿʘʙʽʨ ʢʨʦʚʽ ʧʨʦʚʦʜʠʣʠ 

ʥʘʪʱʝʩʝʨʮʝ, ʟʘ ʪʠʞʜʝʥʴ ʜʦ ʟʘʙʦʨʫ ʢʨʦʚʽ ʚʽʜʤʽʥʷʣʠ ʧʘʮʽʻʥʪʘʤ ʥʝʩʪʝʨʦʾʜʥʽ 

ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʧʨʝʧʘʨʘʪʠ, ʧʨʠʟʥʘʯʘʣʠ ʩʧʝʮʽʘʣʴʥʫ ʜʽʻʪʫ (ʟʘʙʦʨʦʥʘ ʞʠʨʥʦʾ, 

ʩʤʘʞʝʥʦʾ ʪʘ ʛʦʩʪʨʦʾ ʾʞʽ, ʨʝʢʦʤʝʥʜʫʚʘʣʠ ʚʞʠʚʘʥʥʷ ʨʽʜʠʥʠ ʜʦ 3-ʭ ʣʽʪʨʽʚ ʥʘ ʜʦʙʫ, 

ʟʘʙʦʨʦʥʷʣʠ ʚʞʠʚʘʥʥʷ ʢʘʚʠ) ʪʘ ʨʝʞʠʤ (ʚʽʜʤʦʚʘ ʚʽʜ ʪʶʪʶʥʦʧʘʣʽʥʥʷ ʪʘ ʚʞʠʚʘʥʥʷ 

ʘʣʢʦʛʦʣʶ). 

ʂʨʦʚ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 250 ʭg ʧʨʦʪʷʛʦʤ 10 ʭʚ ʜʣʷ ʨʦʟʜʽʣʝʥʥʷ ʧʣʘʟʤʠ ʪʘ 

ʬʦʨʤʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʨʦʚʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʝʥʪʨʠʬʫʛʠ ʉM-3 (MɯʉROmed, ʂʠʪʘʡ). 

ʇʽʩʣʷ ʮʴʦʛʦ ʧʣʘʟʤʫ ʧʝʨʝʥʦʩʠʣʠ ʚ ʥʦʚʽ ʧʨʦʙʽʨʢʠ ʪʘ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 2300 ʭg 
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ʧʨʦʪʷʛʦʤ 5 ʭʚ. ʆʩʘʜ ʟ ʪʨʦʤʙʦʮʠʪʘʤʠ ʨʝʩʫʩʧʝʥʜʫʚʘʣʠ ʚ 3 ʤʣ ʧʣʘʟʤʠ, ʟʙʽʜʥʝʥʦʾ 

ʪʨʦʤʙʦʮʠʪʘʤʠ (ʇɿʊ). ʇɿʊ, ʷʢʫ ʦʪʨʠʤʫʚʘʣʠ ʧʨʠ ʜʨʫʛʦʤʫ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʽ 

ʧʣʘʟʤʠ, ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ, ̫ ʢ ʢʦʥʪʨʦʣʴ. ɿʨʘʟʢʠ ɿʊʇ ʪʘ ʇɿʊ ʦʙ'ʻʤʦʤ 500 ʤʢʣ 

ʟʘʤʦʨʦʞʫʚʘʣʠ ʪʘ ʟʙʝʨʽʛʘʣʠ ʧʨʠ -20 0ʉ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ ʟʨʘʟʢʠ ɿʊʇ ʪʘ ʇɿʊ 

ʨʦʟʤʦʨʦʞʫʚʘʣʠ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʽ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 250ʭg 

ʧʨʦʪʷʛʦʤ 10 ʭʚ. ʅʘʜʦʩʘʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʤʽʩʪʫ 

TGF-ɓ1 hʣʷʭʦʤ ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʙʦʨʫ TGF-ɓ1 

ELɯSɸ (DRG ɯnternʘt̔onʘl, ɯnʩ, ʉʐɸ) ʟʛʽʜʥʦ ʟ ʽʥʩʪʨʫʢʮʽʻʶ ʚʠʨʦʙʥʠʢʘ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ 

ʤʽʢʨʦʧʣʘʥʰʝʪʥʦʤʫ ʘʥʘʣʽʟʘʪʦʨʽ Synergy HT SɯɸFRTD (B̔o-Tek ɯnstruments, 

ʉʐɸ) ʧʨʠ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 450 ʥʤ. ɿʘ ʧʦʢʘʟʥʠʢʘʤʠ ʦʧʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʩʪʘʥʜʘʨʪʽʚ ʟ 

ʚʽʜʦʤʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ TGF-ɓ1 ʙʫʜʫʚʘʣʠ ʢʘʣʽʙʨʫʚʘʣʴʥʫ ʢʨʠʚʫ, ʟʘ ʷʢʦʶ 

ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʚʤʽʩʪ TGF-ɓ1 (ʥʛ/ʤʣ). 

ʏʠʩʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʢʘʟʥʠʢʽʚ ʦʮʽʥʝʥʦ ʤʝʪʦʜʘʤʠ ʦʧʠʩʦʚʦʾ 

ʩʪʘʪʠʩʪʠʢʠ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʚʠʛʣʷʜʽ ʩeʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʪʘ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʚʽʜʭʠʣʝʥʥʷ. ʗʢ ʢʨʠʪʝʨʽʡ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʥʘʯʝʥʴ ʤʽʞ ʛʨʫʧʘʤʠ 

ʧʦʨʽʚʥʷʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʧʘʨʘʤʝʪʨʠʯʥʠʡ t-ʢʨʠʪʝʨʽʡ ʉʪʴʶʜʝʥʪʘ. 

ɺʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ʧʦʨʽʚʥʷʥʥʷ ʚʚʘʞʘʣʠ ʜʦʩʪʦʚʽʨʥʠʤʠ ʧʨʠ p<0,05. 

ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʧʨʦʚʦʜʠʚʩʷ ʚ ʧʨʦʛʨʘʤʽ Exʩel stʘt̔st̔ʩs (M̔ ʩrosoft, 

ʉʐɸ). 

 

2.1.3 ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʤʽʩʪʫ ʢʣʽʪʠʥ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʚ ʣʝʡʢʦʮʠʪʘʨʥʽʡ ʪʘ ʟʙʽʜʥʝʥʽʡ ʥʘ ʣʝʡʢʦʮʠʪʠ ʟʙʘʛʘʯʝʥʽʡ 

ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʽ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʧʘʪʦʣʦʛʽʻʶ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ  

 

ʄʘʪʝʨʽʘʣʦʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʠ ʢʨʦʚ, ʧʣʘʟʤʘ ʪʘ ʘʫʪʦʣʦʛʽʯʥʽ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʜʫʢʪʠ ʢʨʦʚʽ 30 ʧʘʮʽʻʥʪʽʚ ʟ ʨʽʟʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʪʘ 

ʪʨʘʚʤʘʤʠ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ. Cʝʨʝʜ ʥʠʭ ʙʫʣʦ 20 ʞiʥʦʢ ʚʽʢʦʤ ʚiʜ 26 ʜʦ 78 
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ʨʦʢʽʚ (ʩʝʨʝʜʥʽʡ ʚiʢ ʩʢʣʘʚ 55 Ñ 12 ʨʦʢʽʚ) ʪʘ 10 ʯʦʣʦʚiʢiʚ ʚʽʢʦʤ 28-69 ʨʦʢiʚ 

(ʩʝʨʝʜʥiʡ ʚiʢ 48 Ñ 14 ʨʦʢʽʚ). 

ɿʘ ʽʥʬʦʨʤʦʚʘʥʦʶ ʟʛʦʜʦʶ ʫ ʧʘʮʽʻʥʪʽʚ ʥʘʪʱʝʩʝʨʮʝ ʦʪʨʠʤʫʚʘʣʠ ʚʝʥʦʟʥʫ 

ʢʨʦʚ, ʟ ʷʢʦʾ ʙʫʣʦ ʚʠʛʦʪʦʚʣʝʥʦ 20 ʣʝʡʢʦʮʠʪʘʨʥʦʾ ʪʘ 21 ï ʟʙʽʜʥʝʥʦʾ ʥʘ ʣʝʡʢʦʮʠʪʠ 

ʟʙʘʛʘʯʝʥʦʾ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ. ʇʨʝʧʘʨʘʪʠ ʦʪʨʠʤʫʚʘʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ Araki 

[73] ʟ ʜʝʷʢʠʤʠ ʤʦʜʠʬʽʢʘʮʽʷʤʠ. ʊʘʢʦʞ ʙʫʣʦ ʦʪʨʠʤʘʥʦ 41 ʢʦʥʪʨʦʣʴʥʠʡ ʟʨʘʟʦʢ 

ʚʝʥʦʟʥʦʾ ʢʨʦʚʽ ʪʘ ʧʣʘʟʤʠ. ʋ ʦʩʽʙ, ʷʢ ̔ʙʨʘʣʠ ʫʯʘʩʪʴ ʚ ʜʦʩʣʽʜʞʝʥʥʽ, ʥʝ ʙʫʣʦ 

ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʪʨʦʤʙʦʮʠʪʦʧʝʥʽʾ ʘʙʦ ʘʥʝʤʽʾ. ɺʦʥʠ ʪʘʢʦʞ ʤʘʣʠ ʚʠʢʣʶʯʥʦ 

ʣʦʢʘʣʴʥʫ ʧʘʪʦʣʦʛʽʶ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʙʝʟ ʟʘʛʦʩʪʨʝʥʥʷ ʩʫʧʫʪʥʴʦʾ 

ʧʘʪʦʣʦʛʽʾ, ʪʦʤʫ ʜʘʥʫ ʚʠʙʽʨʢʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʦʜʥʦʨʽʜʥʦʶ.  

ɿʘ ʪʠʞʜʝʥʴ ʜʦ ʟʘʙʦʨʫ ʢʨʦʚʽ ʧʘʮʽʻʥʪʘʤ ʚʽʜʤʽʥʷʣʠ ʧʨʠʡʦʤ ʥʝʩʪʝʨʦʾʜʥʠʭ 

ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʧʨʠʟʥʘʯʘʣʠ ʩʧʝʮʽʘʣʴʥʫ ʜʽʻʪʫ (ʟʘʙʦʨʦʥʘ ʞʠʨʥʦʾ, 

ʩʤʘʞʝʥʦʾ ʪʘ ʛʦʩʪʨʦʾ ʾʞʽ, ʚʞʠʚʘʥʥʷ ʨʽʜʠʥʠ ʜʦ 3-ʭ ʣʽʪʨʽʚ ʥʘ ʜʦʙʫ, ʟʘʙʦʨʦʥʘ 

ʚʞʠʚʘʥʥʷ ʢʘʚʠ) ʪʘ ʨʝʞʠʤ (ʚʽʜʤʦʚʘ ʚʽʜ ʪʶʪʶʥʦʧʘʣʽʥʥʷ ʪʘ ʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶ).  

ʈʦʟʧʦʜʽʣ ʧʘʮʽʻʥʪʽʚ ʟʘ ʨʽʟʥʦʚʠʜʘʤʠ ʧʨʝʧʘʨʘʪʽʚ ʢʨʦʚʽ ʪʘ ʟʘ ʚʠʜʘʤʠ ʧʘʪʦʣʦʛʽʡ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙ. 2.1.  

 

ʊʘʙʣʠʮʷ 2.1 ï ʊʠʧʠ ʚʠʛʦʪʦʚʣʝʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʢʨʦʚʽ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʧʘʪʦʣʦʛʽʻʶ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʤʽʩʪʫ ʢʣʽʪʠʥ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʚ ʣʝʡʢʦʮʠʪʘʨʥʽʡ ʪʘ ʟʙʽʜʥʝʥʽʡ ʥʘ ʣʝʡʢʦʮʠʪʠ ʟʙʘʛʘʯʝʥʽʡ 

ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʽ 

ʇʘʮʽʻʥʪ ɺʽʢ ʉʪʘʪʴ ɼʽʘʛʥʦʟ ʊʠʧ ɿʊʇ 

1 61 ʯʦʣʦʚiʯʘ ʛʦʥʘʨʪʨʦʟ ʃ-ɿʊʇ 

ɿʃ-ɿʊʇ  

2 78 ʞiʥʦʯʘ ʘʨʪʨʦʟ ʧʣʝʯʦʚʦʛʦ ʩʫʛʣʦʙʘ ɿʃ-ɿʊʇ 

3 74 ʞiʥʦʯʘ ʛʦʥʘʨʪʨʦʟ ʃ-ɿʊʇ 

ɿʃ-ɿʊʇ  

4 36 ʞiʥʦʯʘ ʩʧʦʚʽʣʴʥʝʥʘ ʢʦʥʩʦʣʽʜʘʮʽʷ ʧʝʨʝʣʦʤʫ ʃ-ɿʊʇ 

5 59 ʞiʥʦʯʘ ʛʦʥʘʨʪʨʦʟ ʃ-ɿʊʇ 

ɿʃ-ɿʊʇ  

6 46 ʞiʥʦʯʘ ʧʦʰʢʦʜʞʝʥʥʷ ʩʫʭʦʞʠʣʢʘ ʥʘʜʦʩʪʴʦʚʦʛʦ 

ʤ'ʷʟʘ 

ɿʃ-ɿʊʇ  
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7 66 ʞiʥʦʯʘ ʛʦʥʘʨʪʨʦʟ ʃ-ɿʊʇ 

ɿʃ-ɿʊʇ  

8 63 ʯʦʣʦʚiʯʘ ʧʦʰʢʦʜʞʝʥʥʷ ʤʝʥicʢa  ʃ-ɿʊʇ 

ɿʃ-ɿʊʇ  

9 57 ʞiʥʦʯʘ ʢʦʢʩʘʨʪʨʦʟ ʃ-ɿʊʇ 

10 56 ʞiʥʦʯʘ ʛʦʥʘʨʪʨʦʟ ʃ-ɿʊʇ 

ɿʃ-ɿʊʇ  

11 36 ʯʦʣʦʚiʯʘ ʥʝʢʦʥʩʦʣʽʜʦʚʘʥʠʡ ʧʝʨʝʣʦʤ 

ʚʝʣʠʢʦʛʦʤʽʣʢʦʚʦʾ ʢʽʩʪʢʠ 

ʃ-ɿʊʇ 

13 29 ʯʦʣʦʚiʯʘ ʦʩʪʝʦʭʦʥʜʨʦʟ ʭʨʝʙʪʘ ʃ-ɿʊʇ  

14 69 ʯʦʣʦʚiʯʘ ʘʨʪʨʦʟ ʛʦʤʽʣʢʦʚʦʩʪʦʧʥʦʛʦ ʩʫʛʣʦʙʘ ɿʃ-ɿʊʇ  

15 48 ʯʦʣʦʚiʯʘ ʦʩʪʝʦʭʦʥʜʨʦʟ ʭʨʝʙʪʘ ɿʃ-ɿʊʇ 

16 62 ʞiʥʦʯʘ ʛʦʥʘʨʪʨʦʟ ʃ-ɿʊʇ  

17 55 ʞiʥʦʯʘ ʢʦʢʩʘʨʪʨʦʟ ʃ-ɿʊʇ 

ɿʃ-ɿʊʇ  

18 26 ʞiʥʦʯʘ ʭʦʥʜʨʦʤʘʣʷʮʽʷ ʥʘʜʢʦʣʽʥʢʘ ʃ-ɿʊʇ  

ɿʃ-ɿʊʇ  

19 48 ʞiʥʦʯʘ ʢʦʢʩʘʨʪʨʦʟ ʃ-ɿʊʇ 

ɿʃ-ɿʊʇ 

20 60 ʞiʥʦʯʘ ʧʦʰʢʦʜʞʝʥʥʷ ʤʝʥʽʩʢʘ ɿʃ-ɿʊʇ 

21 52 ʞiʥʦʯʘ ʛʦʥʘʨʪʨʦʟ ʃ-ɿʊʇ 

ɿʃ-ɿʊʇ  

22 57 ʞiʥʦʯʘ ʢʦʢʩʘʨʪʨʦʟ ʃ-ɿʊʇ 

23 48 ʞiʥʦʯʘ ʢʦʢʩʘʨʪʨʦʟ ʃ-ɿʊʇ 

24 54 ʞiʥʦʯʘ ʪʝʥʜʠʥʦʧʘʪʽʷ ʥʘʜʦʩʪʴʦʚʦʛʦ ʤ'ʷʟʘ ʃ-ɿʊʇ 

25 54 ʯʦʣʦʚiʯʘ ʢʦʢʩʘʨʪʨʦʟ ʃ-ɿʊʇ 

26 58 ʯʦʣʦʚiʯʘ ʛʦʥʘʨʪʨʦʟ ɿʃ-ɿʊʇ  

27 49 ʞiʥʦʯʘ ʧʦʰʢʦʜʞʝʥʥʷ ʤʝʥʽʩʢʘ ɿʃ-ɿʊʇ  

28 64 ʞiʥʦʯʘ ʢʦʢʩʘʨʪʨʦʟ ʃ-ɿʊʇ 

29 28 ʯʦʣʦʚiʯʘ ʧʦʰʢʦʜʞʝʥʥʷ ʤʝʥʽʩʢʘ ʃ-ɿʊʇ 

30 49 ʞiʥʦʯʘ ʧʦʰʢʦʜʞʝʥʥʷ ʤʝʥʽʩʢʘ ɿʃ-ɿʊʇ  

 

ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʫ ʣʝʡʢʦʮʠʪʘʨʥʦʾ ʟʙʘʛʘʯʝʥʦʾ ʪʨʦʤʙʦʮʠʪʘʤʠ 

ʧʣʘʟʤʠ ʧʨʦʚʦʜʠʣʠ ʟʘʙʽʨ 50 ʤʣ ʚʝʥʦʟʥʦʾ ʢʨʦʚʽ ʫ ʚʘʢʫʫʤʥʽ ʧʨʦʙʽʨʢʠ Vacutainer 
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ʦʙ'ʻʤʦʤ 10 ʤʣ ʟ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʤ ʮʠʪʨʘʪʦʤ ʜʝʢʩʪʨʦʟʠ (BD, ʉʐɸ). ʇʽʩʣʷ ʚʽʜʙʦʨʫ 

ʚʝʥʦʟʥʫ ʢʨʦʚ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 250 ʭg ʧʨʦʪʷʛʦʤ 10 ʭʚ ʜʣʷ ʨʦʟʜʽʣʝʥʥʷ ʧʣʘʟʤʠ 

ʪʘ ʬʦʨʤʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʨʦʚʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʝʥʪʨʠʬʫʛʠ CM-3 (MIʉROmed, 

ʂʠʪʘʡ). ʇʽʩʣʷ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʧʣʘʟʤʫ ʢʨʦʚʽ ʦʙʝʨʝʞʥʦ ʧʦʤʽʰʫʚʘʣʠ, ʱʦ 

ʜʦʟʚʦʣʷʣʦ ʧʽʜʚʠʱʠʪʠ ʢʦʥʮʝʥʪʨʘʮʽʶ ʫ ʥʽʡ ʣʝʡʢʦʮʠʪʽʚ, ʦʩʢʽʣʴʢʠ ʣʝʡʢʦʮʠʪʠ 

ʧʽʜʽʡʤʘʶʪʴʩʷ ʫ ʧʣʘʟʤʫ ʟ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ʦʩʘʜʫ (çbuffy coatè), ʱʦ ʤʽʩʪʠʪʴ 

ʙʽʣʴʰʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ. ʇʽʩʣʷ ʮʴʦʛʦ ʧʣʘʟʤʫ ʢʨʦʚʽ ʦʙ'ʻʤʦʤ 25-30 ʤʣ ʟ ʧʽʜʚʠʱʝʥʠʤ 

ʚʤʽʩʪʦʤ ʣʝʡʢʦʮʠʪʽʚ ʧʝʨʝʥʦʩʠʣʠ ʚ ʥʦʚʽ ʧʨʦʙʽʨʢʠ ʦʙ'ʻʤʦʤ 10 ʤʣ ʪʘ 

ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 2300 ʭg ʧʨʦʪʷʛʦʤ 5 ʭʚ. ʆʪʨʠʤʘʥʠʡ ʦʩʘʜ, ʱʦ ʤʽʩʪʠʚ 

ʪʨʦʤʙʦʮʠʪʠ, ʨʝʩʫʩʧʝʥʜʫʚʘʣʠ ʚ 3 ʤʣ ʧʣʘʟʤʠ, ʟʙiʜʥʝʥʦʾ ʥʘ ʪʨʦʤʙʦʮʠʪʠ, ʷʢʘ 

ʟʘʣʠʰʘʣʘʩʴ ʧʨʠ ʚʠʣʫʯʝʥʥʽ ʙʽʣʴʰʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ ʧʽʩʣʷ ʜʨʫʛʦʛʦ 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ. ʆʙ'ʻʤ ʧʣʘʟʤʠ ʚ 3 ʤʣ ʻ ʦʧʪʠʤʘʣʴʥʠʤ ʜʣʷ ʚʚʝʜʝʥʥʷ ʚ ʩʫʛʣʦʙ 

ʧʘʮʽʻʥʪʘ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʙʦʣʴʦʚʠʭ ʚʽʜʯʫʪʪʽʚ ʧʨʠ ʽʥ'ʻʢʮʽʾ ʚʽʜ ʥʘʜʣʠʰʢʫ ʚʚʝʜʝʥʦʾ 

ʨʽʜʠʥʠ, ʪʦʤʫ ʚʽʥ ʙʫʚ ʦʙʨʘʥʠʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ. ɹʽʣʴʰʫ ʯʘʩʪʠʥʫ (ʙʣʠʟʴʢʦ 90 %) 

ʧʣʘʟʤʠ, ʟʙiʜʥʝʥʦʾ ʥʘ ʪʨʦʤʙʦʮʠʪʠ ʚʠʜʘʣʷʣʠ.  

ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʫ ʟʙʽʜʥʝʥʦʾ ʥʘ ʣʝʡʢʦʮʠʪʠ ʟʙʘʛʘʯʝʥʦʾ 

ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ ʧʨʦʚʦʜʠʣʠ ʟʘʙʽʨ 50 ʤʣ ʚʝʥʦʟʥʦʾ ʢʨʦʚʽ ʫ ʚʘʢʫʫʤʥʽ 

ʧʨʦʙʽʨʢʠ ʦʙ'ʻʤʦʤ 10 ʤʣ ʟ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʤ ʮʠʪʨʘʪʦʤ ʜʝʢʩʪʨʦʟʠ (BD Vacutainer, 

ʉʐɸ). ʇʣʘʟʤʫ ʢʨʦʚʽ ʧʽʩʣʷ ʧʝʨʰʦʛʦ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʧʨʠ 250 ʭg ʧʨʦʪʷʛʦʤ 10 ʭʚ 

ʚʽʜʙʠʨʘʣʠ ʚ ʥʦʚʽ ʧʨʦʙʽʨʢʠ ʦʙ'ʻʤʦʤ 10 ʤʣ ʙʝʟ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʜʣʷ ʟʤʝʥʰʝʥʥʷ 

ʚʤʽʩʪʫ ʣʝʡʢʦʮʠʪʽʚ ʚ ʥʽʡ. ʇʽʩʣʷ ʮʴʦʛʦ ʚʽʜʽʙʨʘʥʫ ʧʣʘʟʤʫ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 2300 

ʭg ʧʨʦʪʷʛʦʤ 5 ʭʚ. ʆʪʨʠʤʘʥʠʡ ʦʩʘʜ, ʱʦ ʤʽʩʪʠʚ ʪʨʦʤʙʦʮʠʪʠ, ʪʘʢʦʞ 

ʨʝʩʫʩʧʝʥʜʫʚʘʣʠ ʚ 3 ʤʣ ʧʣʘʟʤʠ ʟʙiʜʥʝʥʦʾ ʥʘ ʪʨʦʤʙʦʮʠʪʠ. ʇʨʠ ʮʴʦʤʫ ʙʽʣʴʰʫ 

ʯʘʩʪʠʥʫ ʧʣʘʟʤʠ, ʟʙiʜʥʝʥʦʾ ʥʘ ʪʨʦʤʙʦʮʠʪʠ, ʚʠʜʘʣʷʣʠ. ɿʘʛʘʣʴʥʘ ʩʭʝʤʘ ʦʪʨʠʤʘʥʥʷ 

ɿʊʇ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 2.3. 
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ʈʠʩʫʥʦʢ 2.3 ï ʉʭʝʤʘ ʦʪʨʠʤʘʥʥʷ ʣʝʡʢʦʮʠʪʚʤʽʩʥʦʾ ʪʘ ʟʙʽʜʥʝʥʦʾ ʣʝʡʢʦʮʠʪʘʤʠ 

ʧʣʘʟʤʠ ʟ ʢʦʥʮʝʥʪʨʘʪʦʤ ʪʨʦʤʙʦʮʠʪʽʚ ʟ ʮʽʣʴʥʦʾ ʢʨʦʚʽ (ʟʘ Liu F, 2019) 

 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʤʽʩʪʫ ʢʣʽʪʠʥ ʚ ʮʽʣʴʥʽʡ ʢʨʦʚʽ, ʧʣʘʟʤʽ ʪʘ ʧʣʘʟʤʽ, 

ʟʙiʜʥʝʥʽʡ ʥʘ ʪʨʦʤʙʦʮʠʪʠ, ʚʽʜʙʠʨʘʣʠ ʾʭ ʟʨʘʟʢʠ ʦʙ'ʻʤʦʤ 1,5 ʤʣ. ɿʙʘʛʘʯʝʥʫ 

ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʫ ʨʦʟʚʦʜʠʣʠ ʫ 2 ʨʘʟʠ ʨʦʟʯʠʥʦʤ ʍʘʨʪʤʘʥʘ (ɯʥʬʫʟʽʷ, 

ʋʢʨʘʾʥʘ), ʱʦ ʚʨʘʭʦʚʫʚʘʣʠ ʧʨʠ ʧʽʜʨʘʭʫʥʢʫ ʢʽʣʴʢʦʩʪʽ ʢʣʽʪʠʥ.  

ʏʠʩʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʨʘʭʦʚʘʥʦ ʤʝʪʦʜʘʤʠ ʦʧʠʩʦʚʦʾ 

ʩʪʘʪʠʩʪʠʢʠ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʚʠʛʣʷʜʽ ceʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʪʘ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʚʽʜʭʠʣʝʥʥʷ ʄ Ñ m. ʗʢ ʢʨʠʪʝʨʽʡ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʥʘʯʝʥʴ ʤʽʞ 

ʛʨʫʧʘʤʠ ʧʦʨʽʚʥʷʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʧʘʨʘʤʝʪʨʠʯʥʠʡ t-ʢʨʠʪʝʨʽʡ ʉʪʴʶʜʝʥʪʘ ʟ 

ʧʦʧʨʘʚʢʦʶ ɹʦʥʬʝʨʦʥʽ. ɺʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʛʨʫʧʘʤʠ ʧʦʨʽʚʥʷʥʥʷ ʚʚʘʞʘʣʠ 

ʜʦʩʪʦʚʽʨʥʠʤʠ ʧʨʠ ʨ Ò 0,05. ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʧʨʦʚʦʜʠʣʠ ʚ ʧʨʦʛʨʘʤʽ 

MS Exʩel (Microsoft, ʉʐɸ). 

 

2.2 ɼʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ 

ʤʽʥʽʤʘʣʴʥʦ ʤʘʥʽʧʫʣʴʦʚʘʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ ʧʨʠʢʣʘʜʽ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʪʘ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ 

 

ʄʘʪʝʨʽʘʣʦʤ ʜʣʷ ʨʦʟʨʦʙʢʠ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʤʽʥʽʤʘʣʴʥʦ 

ʤʘʥʽʧʫʣʴʦʚʘʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʙʫʣʘ ʧʝʨʠʬʝʨʠʯʥʘ ʢʨʦʚ 778 
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ʧʘʮʽʻʥʪʽʚ ʪʘ ʘʩʧʽʨʘʪ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ 85 ʧʘʮʽʻʥʪʽʚ ʟ ʧʘʪʦʣʦʛʽʻʶ ʦʧʦʨʥʦ-

ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ (ʨʠʩ. 2.4). 

 

 

ʈʠʩʫʥʦʢ 2.4 ï ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʛʨʫʧ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʦʩʪʝʦʘʨʪʨʦʟʫ ʪʘ ʘʩʝʧʪʠʯʥʦʛʦ ʥʝʢʨʦʟʫ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ 

 

2.2.1 ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ 

 

ʄʘʪʝʨʽʘʣʦʤ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟ ʘʫʪʦʣʦʛʽʯʥʦʾ 

ʢʨʦʚʽ ʩʪʘʣʘ ʧʝʨʠʬʝʨʠʯʥʘ ʚʝʥʦʟʥʘ ʢʨʦʚ 778 ʧʘʮʽʻʥʪʽʚ (338 ʯʦʣʦʚʽʢʽʚ ʪʘ 440 

ʞʽʥʦʢ) ʚʽʢʦʤ ʚʽʜ 22 ʜʦ 83 ʨʦʢʽʚ (ʩʝʨʝʜʥʽʡ ʚʽʢ ï 52,5 ʨʦʢʠ) ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ 

ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ, ʧʦʰʢʦʜʞʝʥʥʷʤ ʟʚ'ʷʟʦʢ 

ʪʘ ʩʫʭʦʞʠʣʢʽʚ, ʦʩʪʝʦʭʦʥʜʨʦʟʦʤ ʭʨʝʙʪʘ. 

ɿʘʟʥʘʯʝʥʠʤ ʧʘʮʽʻʥʪʘʤ ʚʠʛʦʪʦʚʣʷʣʠ ʥʘʩʪʫʧʥʽ ʚʘʨʽʘʥʪʠ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʟ ʘʫʪʦʣʦʛʽʯʥʦʾ ʢʨʦʚʽ: 

Å778 ʧʘʮʽʻʥʪʽʚ
ʂʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ 
ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʟ ʧʝʨʠʬʝʨʠʯʥʦʾ 
ʢʨʦʚʽ

Å85 ʧʘʮʽʻʥʪʽʚ
ʂʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ 
ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 
ʧʨʦʜʫʢʪʽʚ ʟ ʘʩʧʽʨʘʪʫ 
ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ
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- ʣʝʡʢʦʮʠʪʘʨʥʘ ʟʙʘʛʘʯʝʥʘ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ ï 98 ʧʘʮʽʻʥʪʽʚ, 

- ʤʘʣʦʣʝʡʢʦʮʠʪʘʨʥʘ ʟʙʘʛʘʯʝʥʘ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ ï 143 ʧʘʮʽʻʥʪʘ, 

- ʟʙʽʜʥʝʥʘ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ ï 74 ʧʘʮʽʻʥʪʘ, 

- ʛʽʧʝʨʢʦʥʮʝʥʪʨʦʚʘʥʘ ʟʙʘʛʘʯʝʥʘ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ ï 112 ʧʘʮʽʻʥʪʽʚ, 

- ʢʨʽʦʣʽʟʘʪ ʪʨʦʤʙʦʮʠʪʽʚ ï 351 ʧʘʮʽʻʥʪ. 

ʋʩʽ ʤʘʥʽʧʫʣʷʮʽʾ ʟ ʙʽʦʣʦʛʽʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʧʨʦʚʦʜʠʣʠ ʟ ʜʦʪʨʠʤʘʥʥʷʤ 

ʘʩʝʧʪʠʯʥʠʭ ʫʤʦʚ ʚ ʣʘʤʽʥʘʨʥʦʤʫ ʙʦʢʩʽ DFZ-M680 (ʋʢʨʘʾʥʘ) ʜʣʷ ʟʘʭʠʩʪʫ 

ʧʨʦʜʫʢʪʫ ʚʽʜ ʢʦʥʪʘʤʽʥʘʮʽʾ. 

ʆʪʨʠʤʘʥʫ ʩʫʩʧʝʥʟʽʶ ʨʦʟʜʽʣʷʣʠ ʥʘ ʘʣʽʢʚʦʪʠ ʧʦ 3 ʤʣ ʚ ʢʨʽʦʧʨʦʙʽʨʢʠ ʪʘ 

ʟʙʝʨʽʛʘʣʠ ʚ ʢʨʽʦʢʘʤʝʨʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ -20 Üʉ. ʇʝʨʝʜ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʽʦʣʽʟʘʪ 

ʪʨʦʤʙʦʮʠʪʽʚ ʨʦʟʤʦʨʦʞʫʚʘʣʠ ʥʘ ʚʦʜʷʥʽʡ ʙʘʥʽ Mʽcrʦmed ɺɹ-4 (ʍʊʄɽ-205) 

(ʋʢʨʘʾʥʘ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 37Üʉ ʧʨʦʪʷʛʦʤ 10 ʭʚ. ʎʝʥʪʨʠʬʫʛʫʚʘʣʠ ʩʫʩʧʝʥʟʽʶ ʧʨʠ 

150 g ʧʨʦʪʷʛʦʤ 5 ʭʚ. ɺʽʜʙʠʨʘʣʠ ʥʘʜʦʩʘʜ ʩʪʝʨʠʣʴʥʠʤ ʰʧʨʠʮʝʤ. ʋʩʽ ʤʘʥʽʧʫʣʷʮʽʾ ʟ 

ʙʽʦʣʦʛʽʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʤʽʥʘʨʥʦʤʫ ʙʦʢʩʽ. 

ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʽʚ. ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ɼʋ çɯʥʩʪʠʪʫʪ ʪʨʘʚʤʘʪʦʣʦʛʽʾ 

ʪʘ ʦʨʪʦʧʝʜʽʾ ʅɸʄʅ ʋʢʨʘʾʥʠè. ʆʪʨʠʤʘʥʽ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʠ ʪʝʩʪʫʚʘʣʠ ʥʘ 

ʩʪʝʨʠʣʴʥʽʩʪʴ. ɺʽʜʙʠʨʘʣʠ 0.5 ʤʣ ʦʪʨʠʤʘʥʦʛʦ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʫ ʪʘ ʚʥʦʩʠʣʠ ʫ 

ʬʣʘʢʦʥ ʟ ʧʦʞʠʚʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʜʣʷ ʘʝʨʦʙʽʚ, ʘʥʘʝʨʦʙʽʚ ʪʘ ʛʨʠʙʢʦʚʦʾ ʬʣʦʨʠ, 

ʷʢʠʡ ʧʦʤʽʱʘʣʠ ʚ ʘʥʘʣʽʟʘʪʦʨ BɸʉT/ɸlert (Bʽʦmerʽʘux, ʉʐɸ). ɽʢʩʧʦʟʠʮʽʷ 

ʚʽʜʙʫʚʘʣʘʩʷ ʧʨʦʪʷʛʦʤ 7 ʜʽʙ, ʚʠʟʥʘʯʘʚʩʷ ʨʽʩʪ ʘʝʨʦʙʥʦʾ, ʘʥʘʝʨʦʙʥʦʾ ʪʘ ʛʨʠʙʢʦʚʦʾ 

ʬʣʦʨʠ. ɿʘʟʥʘʯʝʥʘ ʤʝʪʦʜʠʢʘ ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʩʪʝʨʠʣʴʥʽʩʪʴ ʻ ʦʙʦʚ'ʷʟʢʦʚʦʶ 

ʚʠʤʦʛʦʶ, ʘ ʪʘʢʦʞ ʻ ʚʘʣʽʜʦʚʘʥʦʶ. ʂʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʦʮʽʥʶʚʘʣʠ ʰʣʷʭʦʤ ʧʽʜʨʘʭʫʥʢʫ 

ʢʣʽʪʠʥ ʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʘʭ ʪʘ ʦʮʽʥʢʠ ʾʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ. ɼʣʷ 

ʧʽʜʨʘʭʫʥʢʫ ʢʣʽʪʠʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʘʚʪʦʤʘʪʠʯʥʠʡ ʛʝʤʘʪʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟʘʪʦʨ 

HumʘCʦunt 5D (ʅʽʤʝʯʯʠʥʘ). ʆʮʽʥʶʚʘʣʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ ʧʨʦʜʫʢʪʫ, ʘ 

ʩʘʤʝ ʚʠʟʥʘʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʘʝʨʦʙʥʦʾ, ʘʥʘʝʨʦʙʥʦʾ ʪʘ ʛʨʠʙʢʦʚʦʾ ʬʣʦʨʠ ʫ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʜʫʢʪʽ. 
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2.2.2 ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟ ʘʫʪʦʣʦʛʽʯʥʦʛʦ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʽ ʚʽʜʜʽʣʝʥʥʷ ʪʢʘʥʠʥʥʦʾ ʪʘ ʢʣʽʪʠʥʥʦʾ ʪʝʨʘʧʽʾ 

ɼʋ çɯʊʆ ʅɸʄʅ ʋʢʨʘʾʥʠè ʚ ʧʝʨʽʦʜ ʟ 2021 ʧʦ 2024 ʨʦʢʠ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʘʩʧʽʨʘʪ ʯʝʨʚʦʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ 85 ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ 

ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ, ʷʢʠʤ ʚ ʧʦʜʘʣʴʰʦʤʫ 

ʚʠʛʦʪʦʚʣʷʣʠ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʜʫʢʪʠ ʟ ʥʴʦʛʦ. ɸʩʧʽʨʘʪ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ 71 

ʧʘʮʽʻʥʪʘ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʧʽʜʨʘʭʫʥʢʫ ʢʣʽʪʠʥ ʫ ʤʽʻʣʦʛʨʘʤʽ, 14 ʧʘʮʽʻʥʪʽʚ ï 

ʜʣʷ ʂʋʆʬ-ʘʥʘʣʽʟʫ ʄʄʉʂ-ʂʄ. ʄʠ ʧʨʦʚʦʜʠʣʠ ʚʠʜʽʣʝʥʥʷ ʯʝʨʚʦʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ 

ʤʦʟʢʫ ʟ ʛʨʝʙʥʷ ʢʣʫʙʦʚʦʾ ʢʽʩʪʢʠ. ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ ʜʘʥʘ ʣʦʢʘʮʽʷ ʧʝʨʝʚʘʞʘʻ 

ʽʥʰʽ ʤʦʞʣʠʚʽ ʟʘ ʢʽʣʴʢʽʩʪʶ ʦʪʨʠʤʘʥʠʭ ʢʣʽʪʠʥ-ʧʦʧʝʨʝʜʥʠʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟ 

ʚʝʣʠʢʦʛʦʤʽʣʢʦʚʦʶ ʪʘ ʧôʷʪʢʦʚʦʶ ʢʽʩʪʢʘʤʠ [175].  

ɺʠʛʦʪʦʚʣʝʥʥʷ ʤʘʟʢʘ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʜʣʷ ʧʽʜʨʘʭʫʥʢʫ ʢʣʽʪʠʥʥʦʛʦ 

ʩʢʣʘʜʫ ʧʨʦʚʦʜʠʣʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ɺʟʷʚʰʠ ʧʨʝʜʤʝʪʥʝ ʩʢʣʦ ʟʘ ʜʦʚʛʽ ʢʨʘʾ, 

ʪʦʨʢʘʣʠʩʷ ʡʦʛʦ ʧʦʚʝʨʭʥʝʶ (ʚʽʜʩʪʫʧʠʚʰʠ 0,5ï1 ʩʤ ʚʽʜ ʚʫʟʴʢʦʛʦ ʢʨʘʶ) ʜʦ ʢʨʘʧʣʽ 

ʘʩʧʽʨʘʪʫ (ʘʣʝ ʥʝ ʜʦ ʰʢʽʨʠ). ʂʨʘʧʣʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝʚʝʣʠʢʦʛʦ ʨʦʟʤʽʨʫ, ʽ ʾʾ 

ʧʦʪʨʽʙʥʦ ʨʦʟʤʽʩʪʠʪʠ ʪʘʢ, ʱʦʙ ʚʝʩʴ   ʤʘʟʦʢ ʤʽʩʪʠʚʩʷ ʥʘ ʩʢʣʽ, ʥʝ ʜʦʭʦʜʷʯʠ 1ï1,5 ʩʤ 

ʜʦ ʡʦʛʦ ʢʨʘʶ. ʌʽʢʩʫʚʘʣʠ ʤʘʟʦʢ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʟʘ ʄʘʡ-ɻʨʶʥʚʘʣʴʜʦʤ 

[176], ɿʘʙʘʨʚʣʶʚʘʣʠ ʟʘ ʈʦʤʘʥʦʚʩʴʢʠʤ: ʬʘʨʙʫʚʘʣʠ ʝʣʝʤʝʥʪʠ ʢʣʽʪʠʥ ʚ ʨʽʟʥʽ 

ʢʦʣʴʦʨʠ ʽ ʚʽʜʪʽʥʢʠ ʩʫʤʽʰʰʶ ʦʩʥʦʚʥʠʭ (ʘʟʫʨ II) ʽ ʢʠʩʣʠʭ (ʚʦʜʦʨʦʟʯʠʥʥʠʡ 

ʞʦʚʪʠʡ ʝʦʟʠʥ) ʙʘʨʚʥʠʢʽʚ. ʌʘʨʙʫʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʛʦʪʦʚʠʤ ʨʦʟʯʠʥʦʤ ʬʘʨʙʠ 

ʈʦʤʘʥʦʚʩʴʢʦʛʦ (ɽʢʩʽʤʂʘʨʛʦʊʨʝʡʜ, ʋʢʨʘʾʥʘ) ʧʨʦʪʷʛʦʤ 40 ʭʚ. ʇʽʩʣʷ ʧʦʚʥʦʛʦ 

ʚʠʩʠʭʘʥʥʷ ʤʘʟʦʢ ʙʫʚ ʛʦʪʦʚʠʡ ʜʦ ʧʽʜʨʘʭʫʥʢʫ. ʇʽʜʨʘʭʫʥʦʢ ʟʜʽʡʩʥʶʚʘʣʠ ʫ 

ʢʣʽʥʽʯʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ʢʦʤʫʥʘʣʴʥʦʛʦ ʥʝʧʨʠʙʫʪʢʦʚʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 

«ʂʠʾʚʩʴʢʘ ʤʽʩʴʢʘ ʢʣʽʥʽʯʥʘ ʣʽʢʘʨʥʷ  ̄9è. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʽʜʨʘʭʫʥʢʫ ʤʘʟʢʽʚ 

ʬʦʨʤʫʚʘʣʠ ʤʽʻʣʦʛʨʘʤʫ ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʨʘʟʢʫ ʘʩʧʽʨʘʪʫ ʂʄ.  

ʂʋʆʬ-ʘʥʘʣʽʟ ʄʄʉʂ-ʂʄ. ɻʝʧʘʨʠʥʽʟʦʚʘʥʠʡ (2 ʆɼ/ʤʣ ʛʝʧʘʨʠʥʫ ʥʘʪʨʽʷ, 

ɯʥʜʘʨ, ʋʢʨʘʾʥʘ) ʘʩʧʽʨʘʪ ʯʝʨʚʦʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ, ʚʽʜʽʙʨʘʥʠʡ ʟ ʛʨʝʙʝʥʷ 

ʢʣʫʙʦʚʦʾ ʢʽʩʪʢʠ, ʟʘʩʽʚʘʣʠ ʚ ʧʦʚʥʝ ʨʦʩʪʦʚʝ ʩʝʨʝʜʦʚʠʱʝ, ʱʦ ʤʽʩʪʠʣʦ ʧʦʞʠʚʥʝ 
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ʙʘʟʦʚʝ ʩʝʨʝʜʦʚʠʱʝ MEM alpha modified (BioWest, ʌʨʘʥʮʽʷ), 10% ɽʊʉ (Sigma- 

Aldrich, ʉʐɸ), 1 ʥʛ/ʤʣ bFGF (Sigma-Aldrich, ʉʐɸ), ʨʦʟʯʠʥ ʘʥʪʠʙʽʦʪʠʢʫ- 

ʘʥʪʠʤʽʢʦʪʠʢʫ (BioWest, ʌʨʘʥʮʽʷ), 2 ʆɼ/ʤʣ ʛʝʧʘʨʠʥʫ ʥʘʪʨʽʷ (ɯʥʜʘʨ, ʋʢʨʘʾʥʘ) ʟ 

ʨʦʟʨʘʭʫʥʢʫ 5,7 ʤʣʥ ʷʜʨʦʚʤʽʩʥʠʭ ʢʣʽʪʠʥ ʘʩʧʽʨʘʪʫ ʯʝʨʚʦʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʥʘ 

ʚʝʣʠʢʫ ʯʘʰʢʫ ʇʝʪʨʽ ʜʽʘʤʝʪʨʦʤ 100 ʤʤ (SPL, Korea; ʪʨʠ ʯʘʰʢʠ ʟ 10 ʤʣ ʧʦʚʥʦʛʦ 

ʨʦʩʪʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʢʦʞʥʠʡ ʟʨʘʟʦʢ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ) ʪʘ ʢʫʣʴʪʠʚʫʚʘʣʠ 

ʧʨʦʪʷʛʦʤ 14 ʜʽʙ ʚ ʉʆ2-ʽʥʢʫʙʘʪʦʨʽ ʟʘ 37ʉÜ ʪʘ ʚ 5% ʘʪʤʦʩʬʝʨʽ ʚʫʛʣʝʢʠʩʥʶ  ̔96% 

ʥʘʩʠʯʫʶʯʦʾ ʚʦʣʦʛʦʩʪʽ. ɿʤʽʥʫ ʨʦʩʪʦʚʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʯʘʰʢʘʭ ʧʨʦʚʦʜʠʣʠ ʢʦʞʥʫ 

ʪʨʝʪʶ ʜʦʙʫ. ʇʽʩʣʷ 14 ʜʽʙ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʯʘʰʢʠ ʇʝʪʨʽ ʟ ʢʦʣʦʥʽʷʤʠ 

(ʢʦʣʦʥʽʻʫʪʚʦʨʶʶʯʽ ʦʜʠʥʠʮʽ ʬʽʙʨʦʙʣʘʩʪʽʚ, ʘʙʦ ʂʋʆʬ) ʚʽʜʤʠʚʘʣʠ ʬʦʩʬʘʪʥʦ-

ʩʦʣʴʦʚʠʤ ʙʫʬʝʨʦʤ (BioWest, ʌʨʘʥʮʽʷ) ʪʘ ʬʽʢʩʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 20 ʭʚ ʧʨʠ 

ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʨʦʟʯʠʥʦʤ ʟʘʙʫʬʝʨʝʥʦʛʦ ʬʦʨʤʘʣʽʥʫ (ʍʽʤʣʘʙʦʨʨʝʘʢʪʠʚ, 

ʋʢʨʘʾʥʘ), ʬʘʨʙʫʚʘʣʠ ʨʦʟʯʠʥʦʤ ʛʝʤʘʪʦʢʩʠʣʽʥʫ-ʝʦʟʠʥʫ (ʍʽʤʣʘʙʦʨʨʝʘʢʪʠʚ, 

ʋʢʨʘʾʥʘ). ɿʘʙʘʨʚʣʝʥʽ ʢʦʣʦʥʽʾ ʧʽʜʨʘʭʦʚʫʚʘʣʠ, ʨʝʟʫʣʴʪʘʪʠ ʚʥʦʩʠʣʠ ʚ ʪʘʙʣʠʮʶ. 

ɺ ʫʩʽʭ ʧʘʮʽʻʥʪʽʚ ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʣʽʢʫʚʘʥʥʷ ʙʫʣʘ 

ʦʪʨʠʤʘʥʘ ʽʥʬʦʨʤʦʚʘʥʘ ʟʛʦʜʘ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʟ ʜʦʪʨʠʤʘʥʥʷʤ 

ʧʨʠʥʮʠʧʽʚ ʙʽʦʝʪʠʢʠ (ʧʨʦʪʦʢʦʣ ˉ1 ʟʘʩʽʜʘʥʥʷ ʢʦʤʽʪʝʪʫ ʟ ʙʽʦʝʪʠʢʠ ɼʋ çɯʥʩʪʠʪʫʪ 

ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ ʅɸʄʅ ʋʢʨʘʾʥʠ ʚʽʜ 11 ʩʽʯʥʷ 2021 ʨʦʢʫ).  

 

2.3 ɼʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʩʢʘʬʬʦʣʜʽʚ ʟʘ ʤʝʪʦʜʠʢʦʶ ʛʦʩʧʽʪʘʣʴʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʙʘʥʢʫ  

 

2.3.1 ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʦʙʩʪʝʞʝʥʥʷ ʜʦʥʦʨʽʚ ʛʦʣʦʚʦʢ ʩʪʝʛʥʦʚʠʭ 

ʢʽʩʪʦʢ 

 

ʅʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ 

ʪʢʘʥʠʥ, ʩʚʽʪʦʚʦʛʦ ʜʦʩʚʽʜʫ ʜʽʷʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʠʭ ʙʘʥʢʽʚ ʪʘ ʚʣʘʩʥʦʛʦ ʜʦʩʚʽʜʫ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʽʩʪʢʦʚʠʭ ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪʽʚ ʚʽʜ ʞʠʚʠʭ ʜʦʥʦʨʽʚ, ʥʘʤʠ 
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ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʪʦʢʦʣ ʚʠʨʦʙʥʠʮʪʚʘ ʢʽʩʪʢʦʚʠʭ ʪʨʘʥʩʧʣʘʥʪʘʪʽʚ ʘʣʦʛʝʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʚʽʜ ʞʠʚʠʭ ʜʦʥʦʨʽʚ.  

ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʚʽʜʙʦʨʽ ʜʦʥʦʨʽʚ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʚʟʷʣʠ ʫʯʘʩʪʴ 640 

ʧʘʮʽʻʥʪʽʚ, ʱʦ ʟʚʝʨʪʘʣʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚ ɼʋ çɯʊʆ ʅɸʄʅ ʋʢʨʘʾʥʠè ʪʘ ʚ ʂʄʂʃ 

ˉ12 ʚ ʧʝʨʽʦʜ ʟ 01.01.2018 ʧʦ 30.12.2024 ʨʦʢʫ ʟ ʧʨʠʚʦʜʫ ʧʨʦʚʝʜʝʥʥʷ ʾʤ 

ʧʝʨʚʠʥʥʦʛʦ ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʷ ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʘ. ʉʝʨʝʜʥʽʡ ʚʽʢ ʨʝʩʧʦʥʜʝʥʪʽʚ 

ʥʘ ʤʦʤʝʥʪ ʦʛʣʷʜʫ ʩʢʣʘʜʘʚ 52,5 ʨʦʢʠ (ʚʽʜ 38 ʜʦ 84 ʨʦʢʽʚ). ʇʝʨʝʚʘʞʘʣʠ ʭʚʦʨʽ 

ʞʽʥʦʯʦʾ ʩʪʘʪʽ ï 370, ʯʦʣʦʚʽʢʽʚ ï 270. ʉʝʨʝʜ ʜʽʘʛʥʦʟʽʚ, ʟ ʧʨʠʚʦʜʫ ʷʢʠʭ ʧʨʦʭʦʜʠʣʦ 

ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ ʙʫʣʠ ʥʘʩʪʫʧʥʽ: ʜʠʩʧʣʘʩʪʠʯʥʠʡ ʢʦʢʩʘʨʪʨʦʟ ï 90 ʧʘʮʽʻʥʪʽʚ, 

ʢʦʢʩʘʨʪʨʦʟ (ʽʥʰʠʡ) ï 330 ʧʘʮʽʻʥʪʽʚ, ʧʝʨʝʣʦʤ ʰʠʡʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ ï 150 

ʧʘʮʽʻʥʪʽʚ, ʘʩʝʧʪʠʯʥʠʡ ʥʝʢʨʦʟ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ ï 70 ʧʘʮʽʻʥʪʽʚ (ʪʘʙʣ. 2.2). 

 

ʊʘʙʣʠʮʷ 2.2 ï ʈʦʟʧʦʜʽʣ ʧʝʨʚʠʥʥʦʾ ʚʠʙʽʨʢʠ ʦʧʠʪʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʟʘ 

ʥʦʟʦʣʦʛʽʷʤʠ ʪʘ ʩʪʘʪʪʶ 

ɼʽʘʛʥʦʟ ʏ ɾ ɺʩʴʦʛʦ 

ʇʝʨʚʠʥʥʠʡ ʢʦʢʩʘʨʪʨʦʟ 160 170 330 

ɼʠʩʧʣʘʩʪʠʯʥʠʡ ʢʦʢʩʘʨʪʨʦʟ 30 60 90 

ʇʝʨʝʣʦʤ ʰʠʡʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ 60 90 150 

ɸʩʝʧʪʠʯʥʠʡ ʥʝʢʨʦʟ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ 20 50 70 

ɺʩʴʦʛʦ 270 370 640 

 

ʆʙʩʪʝʞʝʥʥʷ ʜʦʥʦʨʘ ʧʨʦʚʦʜʠʣʦʩʷ ʦʨʪʦʧʝʜʘʤʠ-ʪʨʘʚʤʘʪʦʣʦʛʘʤʠ, ʷʢʽ ʤʘʣʠ 

ʩʝʨʪʠʬʽʢʘʪ ʪʨʘʥʩʧʣʘʥʪ-ʢʦʦʨʜʠʥʘʪʦʨʘ. 

ʇʝʨʰʠʤ ʝʪʘʧʦʤ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʽʩʪʢʦʚʦʛʦ 

ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪʘ ʟ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ ʙʫʣʦ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʦʚʘʥʦʾ 

ʟʛʦʜʠ ʚʽʜ ʧʦʪʝʥʮʽʡʥʦʛʦ ʜʦʥʦʨʘ ʥʘ ʟʘʙʽʨ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. ɿʛʦʜʫ ʧʨʦʧʦʥʫʚʘʣʠ 

ʧʽʜʧʠʩʘʪʠ ʫʩʽʤ 640 ʧʘʮʽʻʥʪʘʤ-ʧʦʪʝʥʮʽʡʥʠʤ ʜʦʥʦʨʘʤ. ʅʠʞʯʝ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʧʨʠʢʣʘʜ ʪʘʢʦʾ ʟʛʦʜʠ:  
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ɯʅʌʆʈʄʆɺɸʅɸ ɿɻʆɼɸ 

ʜʦʥʦʨʘ ʢʣʽʪʠʥ (ʪʢʘʥʠʥ)  

(ʚʢʘʟʘʪʠ ʚʠʜ ʢʣʽʪʠʥ ʘʙʦ ʪʠʧ ʪʢʘʥʠʥʠ) 

ʗ, 

____________________________________________________________________

___________________________________________________________________ 
 ʇ.ɯ.ɹ., ʨʽʢ ʥʘʨʦʜʞʝʥʥʷ, ʩʝʨʽʷ ʽ ʥʦʤʝʨ ʧʘʩʧʦʨʪʘ, 

______________________________________________________________, 
        ʚʠʜʘʥʠʡ ʢʠʤ ʽ ʢʦʣʠ 

ʱʦ ʧʨʦʞʠʚʘʶ ʟʘ ʘʜʨʝʩʦʶ: ____________________________________, 

ʪʝʣʝʬʦʥ ʜʦʤʘʰʥʽʡ: ____________________________, 

ʪʝʣʝʬʦʥ ʤʦʙʽʣʴʥʠʡ: ____________________________, 

ʪʝʣʝʬʦʥ ʩʣʫʞʙʦʚʠʡ: ____________________________, 

ʥʘ ʧʽʜʩʪʘʚʽ ʦʜʝʨʞʘʥʦʾ ʧʦʚʥʦʾ ʦʙôʻʢʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʤʦʞʣʠʚʽ ʫʩʢʣʘʜʥʝʥʥʷ ʜʣʷ 

ʤʦʛʦ ʟʜʦʨʦʚôʷ, ʩʚʽʜʦʤʦ ʽ ʙʝʟ ʧʨʠʤʫʩʫ ʥʘʜʘʶ ʜʦʙʨʦʚʽʣʴʥʫ ʟʛʦʜʫ ʥʘ ʚʠʣʫʯʝʥʥʷ ʢʣʽʪʠʥ 

(ʪʢʘʥʠʥ) (ʫʢʘʟʘʪʠ ʚʠʜ ʢʣʽʪʠʥ ʘʙʦ ʪʠʧ 

ʪʢʘʥʠʥʠ)_____________________________________________ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʢʣʽʪʠʥʥʠʭ (ʪʢʘʥʠʥʥʠʭ) ʪʨʘʥʩʧʣʘʥʪʘʪʽʚ, ʷʢʽ ʙʫʜʫʪʴ ʟʘʩʪʦʩʦʚʘʥʽ ʟ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ. 

ʗ ʤʘʚ(ʣʘ) ʙʝʩʽʜʫ ʟ ʣʽʢʘʨʝʤ 
________________________________________________________________ 

ʇ.ɯ.ɹ., ʧʦʩʘʜʘ 

ʽ ʧʦʽʥʬʦʨʤʦʚʘʥʠʡ(ʘ) ʧʨʦ ʤʦʾ ʧʨʘʚʘ ʫ ʟʚôʷʟʢʫ ʟ ʚʠʢʦʥʘʥʥʷʤ ʜʦʥʦʨʩʴʢʠʭ ʬʫʥʢʮʽʡ; ʧʨʦ 

ʪʝ, ʱʦ ʦʪʨʠʤʘʥʥʷ ʛʨʦʰʦʚʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʟʘ ʜʦʥʦʨʩʴʢʠʡ ʤʘʪʝʨʽʘʣ ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ; ʧʨʦ 

ʪʝ, ʱʦ ʷ ʥʝ ʤʦʞʫ ʚʠʟʥʘʯʘʪʠ ʩʧʦʩʽʙ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʜʘʥʦʛʦ ʜʦʥʦʨʩʴʢʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ 

ʥʝ ʤʦʞʫ ʚʠʙʠʨʘʪʠ ʢʦʥʢʨʝʪʥʫ ʦʩʦʙʫ, ʷʢʽʡ ʙʫʜʝ ʧʨʦʚʦʜʠʪʠʩʴ ʪʨʘʥʩʧʣʘʥʪʘʮʽʷ; ʧʨʦ ʪʝ, ʱʦ 

ʽʥʬʦʨʤʘʮʽʷ ʩʪʦʩʦʚʥʦ ʤʝʥʝ (ʜʦʥʦʨʘ) ʪʘ ʦʩʦʙʠ ʨʝʮʠʧʽʻʥʪʘ ʢʣʽʪʠʥʥʠʭ ʽ ʪʢʘʥʠʥʥʠʭ 

ʪʨʘʥʩʧʣʘʥʪʘʪʽʚ ʻ ʢʦʥʬʽʜʝʥʮʽʡʥʦʶ ʽ ʥʝ ʨʦʟʛʦʣʦʰʫʻʪʴʩʷ.  

ʗ ʧʦʽʥʬʦʨʤʦʚʘʥʠʡ(ʘ) ʧʨʦ ʤʦʞʣʠʚʽ ʫʩʢʣʘʜʥʝʥʥʷ, ʱʦ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʧʽʜ ʯʘʩ 

ʚʠʣʫʯʝʥʥʷ ʢʣʽʪʠʥ (ʪʢʘʥʠʥ). ʗ ʜʘʶ ʟʛʦʜʫ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨ ʚʠʣʫʯʝʥʥʷ ʢʣʽʪʠʥ 

(ʪʢʘʥʠʥ) ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ ʣʽʢʽʚ, ʷʢʱʦ ʚ ʥʠʭ ʚʠʥʠʢʥʝ ʥʝʦʙʭʽʜʥʽʩʪʴ. ʗ ʪʘʢʦʞ ʜʘʶ ʟʛʦʜʫ 

ʥʘ ʜʦʜʘʪʢʦʚʽ ʽʥʚʘʟʽʡʥʽ ʤʘʥʽʧʫʣʷʮʽʾ (ʧʦʩʣʽʜʦʚʥʽ ʦʙʩʪʝʞʝʥʥʷ), ʫ ʷʢʠʭ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ 

ʧʦʪʨʝʙʘ ʧʨʠ ʚʠʣʫʯʝʥʥʽ ʢʣʽʪʠʥ (ʪʢʘʥʠʥ). ʗ ʟʦʙʦʚ'ʷʟʫʶʩʴ ʥʝ ʚʠʩʫʚʘʪʠ ʧʨʝʪʝʥʟʽʡ ʟ ʤʝʪʦʶ 

ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʧʦʜʘʣʴʰʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʜʘʥʦʛʦ ʤʥʦʶ ʘʥʘʪʦʤʽʯʥʦʛʦ 

ʜʦʥʦʨʩʴʢʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

                                                                        _________ ________________  

                                                                                       ʧʽʜʧʠʩ ʜʦʥʦʨʘ 

ɼʘʪʘ _________ 

 

ɿʛʦʜʫ 

ʧʦʩʚʽʜʯʝʥʦ:____________________________________________________________ 

ʧʦʩʘʜʘ ʪʘ ʧʽʜʧʠʩ ʢʝʨʽʚʥʠʢʘ ʟʘʢʣʘʜʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ, ʥʘ ʙʘʟʽ ʷʢʦʛʦ ʧʨʦʚʦʜʠʪʴʩʷ 

ʚʠʣʫʯʝʥʥʷ ʘʥʘʪʦʤʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ɼʘʪʘ ____________ 

                  ʄʇ 
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ʗʢ ʙʘʯʠʤʦ ʟ ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʧʨʠʢʣʘʜʫ ʽʥʬʦʨʤʦʚʘʥʦʾ ʟʛʦʜʠ, ʚʞʝ ʥʘ ʝʪʘʧʽ ʾʾ 

ʦʪʨʠʤʘʥʥʷ ʚʽʜʢʠʜʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʛʨʦʰʦʚʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʟʘ ʜʦʥʦʨʩʴʢʫ ʪʢʘʥʠʥʫ 

ʪʘ ʚʧʣʠʚ ʜʦʥʦʨʘ ʥʘ ʧʦʜʘʣʴʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ 

ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʯʠʥʥʦʤʫ ʟʘʢʦʥʦʜʘʚʩʪʚʫ ʋʢʨʘʾʥʠ. 

ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʽʥʬʦʨʤʦʚʘʥʦʾ ʟʛʦʜʠ ʧʦʜʘʣʴʰʽ ʜʽʾ ʩʪʦʩʦʚʥʦ ʜʦʥʦʨʘ 

ʥʝʜʦʮʽʣʴʥʽ. 

ʇʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʟʛʦʜʠ ʥʘ ʜʦʥʦʨʩʪʚʦ ʥʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʻ ʦʪʨʠʤʘʥʥʷ 

ʜʘʥʠʭ ʩʪʦʩʦʚʥʦ ʤʦʞʣʠʚʦʩʪʽ ʜʘʥʦʾ ʦʩʦʙʠ ʙʫʪʠ ʜʦʥʦʨʦʤ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. 

ʂʨʦʢ 2 ʚʽʜʙʦʨʫ ʜʦʥʦʨʘ ï ʟʘʧʦʚʥʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʤ ʜʦʥʦʨʦʤ ʦʧʠʪʫʚʘʣʴʥʠʢʘ 

ʱʦʜʦ ʤʦʞʣʠʚʦʩʪʽ ʜʦʥʦʨʩʪʚʘ. ʄʘʪʝʨʽʘʣʦʤ ʜʣʷ ʨʦʟʨʦʙʢʠ ʚʣʘʩʥʦʛʦ ʦʧʠʪʫʚʘʣʴʥʠʢʘ 

ʩʪʘʚ ʦʧʠʪʫʚʘʣʴʥʠʢ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʢʣʽʥʽʮʽ Charite (ɹʝʨʣʽʥ, 

ʅʽʤʝʯʯʠʥʘ).  

ɼʣʷ ʧʝʨʝʢʣʘʜʫ ʦʧʠʪʫʚʘʣʴʥʠʢʘ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʙʫʣʦ ʟʘʣʫʯʝʥʦ ʜʚʦʭ 

ʧʝʨʝʢʣʘʜʘʯʽʚ, ʷʢʽ ʥʝʟʘʣʝʞʥʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʧʨʦʚʝʣʠ ʧʝʨʝʢʣʘʜ ʫʩʽʭ ʥʘʷʚʥʠʭ  ʚ 

ʘʥʢʝʪʽ ʟʘʧʠʪʘʥʴ. ʇʨʠ ʮʴʦʤʫ ʦʩʥʦʚʥʫ ʫʚʘʛʫ ʙʫʣʦ ʧʨʠʜʽʣʝʥʦ ʥʝ ʩʪʽʣʴʢʠ 

ʣʽʪʝʨʘʪʫʨʥʦʤʫ ʪʘ ʜʦʩʣʽʚʥʦʤʫ ʧʝʨʝʢʣʘʜʫ, ʩʢʽʣʴʢʠ ʦʩʥʦʚʥʽʡ ʢʦʥʮʝʧʮʽʾ ʪʘ 

ʦʜʥʦʟʥʘʯʥʦʩʪʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʧʠʪʘʥʴ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʜʚʦʭ ʦʪʨʠʤʘʥʠʭ ʚʘʨʽʘʥʪʽʚ ʧʝʨʝʢʣʘʜʫ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʘ ʾʭ 

ʦʩʥʦʚʽ ʧʨʦʤʽʞʥʦʛʦ ʚʘʨʽʘʥʪʘ ʦʧʠʪʫʚʘʣʴʥʠʢʘ. ʆʪʨʠʤʘʥʠʡ ʧʨʦʤʽʞʥʠʡ ʚʘʨʽʘʥʪ 

ʙʫʣʦ ʧʝʨʝʢʣʘʜʝʥʦ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ ʜʚʦʤʘ ʽʥʰʠʤʠ ʧʝʨʝʢʣʘʜʘʯʘʤʠ ʪʘ 

ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʟ ʦʨʠʛʽʥʘʣʦʤ ʦʧʠʪʫʚʘʣʴʥʠʢʘ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʦʭ ʧʝʨʝʢʣʘʜʽʚ  ʙʫʣʠ ʚʥʝʩʝʥʽ ʚʽʜʧʦʚʽʜʥʽ ʢʦʨʝʢʪʠʚʠ ʪʘ 

ʩʬʦʨʤʦʚʘʥʦ ʫʢʨʘʾʥʦʤʦʚʥʠʡ ʚʘʨʽʘʥʪ ʦʧʠʪʫʚʘʣʴʥʠʢʘ ʟ 30-ʪʠ ʟʘʧʠʪʘʥʴ ʟ 

ʚʘʨʽʘʥʪʘʤʠ ʚʽʜʧʦʚʽʜʽ çʪʘʢè ʘʙʦ çʥʽè.  

ɼʘʥʠʡ ʦʧʠʪʫʚʘʣʴʥʠʢ ʟʘʩʪʦʩʫʚʘʣʠ ʫ 100 ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ 

ʚ̔ ʜʙʦʨʽ ʜʦʥʦʨʘ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ: 
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 ʪʘʢ ʥ ̔

1.ʏʠ ʭʚʦʨʽʣʠ ɺʠ ʘʙʦ ʭʚʦʨʽʻʪʝ ʟʘʨʘʟ ʥʘ ʛʝʧʘʪʠʪ ɺ ʘʙʦ ʛʝʧʘʪʠʪ ʉ?  

ɺʠ ʢʦʣʠ-ʥʝʙʫʜʴ ʦʪʨʠʤʫʚʘʣʠ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʛʝʧʘʪʠʪ ɺ ʘʙʦ ʛʝʧʘʪʠʪ ʉ? 

     

2.ʏʠ ʭʚʦʨʽʣʠ ɺʠ ʥʘ ʛʝʧʘʪʠʪ ɸ ʘʙʦ ʛʝʧʘʪʠʪ ɽ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 2 

ʤʽʩʷʮʽʚ ʘʙʦ ʚ ʜʘʥʠʡ? ʏʠ ʻ ʫ ʚʘʩ ʘʙʦ ʙʫʣʠ ʨʘʥʽʰʝ ʽʥʰʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʝʯʽʥʢʠ ʥʝʫʪʦʯʥʝʥʦʛʦ ʭʘʨʘʢʪʝʨʫ (ʭʨʦʥʽʯʥʠʡ 

ʛʝʧʘʪʠʪ, ʮʠʨʦʟ ʧʝʯʽʥʢʠ) 

     

3.ʏʠ  ̒ ʚʠ ʥʦʩʽʻʤ ɺɯʃ ʘʙʦ HTLV-I\ɯɯ (ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʯʠ 

ʧʨʦʷʚʣʷʣʠʩʴ ʩʠʤʧʪʦʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʯʠ ʥʽ)? 

     

4.ʏʠ ʽʩʥʫʻ ʫ ʚʘʩ ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ ʽʥʬʽʢʫʚʘʥʥʷ ʥʘ ʛʝʧʘʪʠʪ ɺ ʘʙʦ 

ʉ,  ɺɯʃ ʽʥʬʝʢʮʽʶ, ʱʦ ʩʧʨʠʯʠʥʝʥʽ ʚʘʰʠʤ ʩʧʦʩʦʙʦʤ ʞʠʪʪʷ? (ʛʨʫʧʠ 

ʨʠʟʠʢʫ: ʛʦʤʦ- ʽ ʙʽʩʝʢʩʫʘʣʴʥʽ ʯʦʣʦʚʽʢʠ, ʧʦʚʽʾ ʯʦʣʦʚʽʯʦʾ ʽ ʞʽʥʦʯʦʾ 

ʩʪʘʪʽ, ʥʘʨʢʦʤʘʥʠ, ʫʚ'ʷʟʥʝʥʽ, ʽʤʤʽʛʨʘʥʪʠ ʟ ʢʨʘʾʥ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ - ʦʩʦʙʣʠʚʦ ʟ ʨʝʛʽʦʥʽʚ ʘʜʨʽʘʪʠʯʥʦʛʦ ʫʟʙʝʨʝʞʞʷ ʪʘ 

ʧʽʚʜʥʷ  ʉʘʭʘʨʠ, ʂʘʨʠʙʩʴʢʦʛʦ ʙʘʩʝʡʥʫ, ʇʽʚʜʝʥʥʦ-ʉʭʽʜʥʦʾ ɸʟʽʾ, 

ʇʽʚʜʝʥʥʦʾ ɸʤʝʨʠʢʠ; ʭʚʦʨʽ ʥʘ ʛʝʤʦʬʽʣʽʶ ʽ Polytransfounded ʪʘʢʦʞ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʛʨʫʧʠ  ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʫ ʽʥʬʽʢʫʚʘʥʥʷ) 

     

5.ʏʠ ʙʫʣʠ ʫ ʚʘʩ ʩʝʢʩʫʘʣʴʥʽ ʢʦʥʪʘʢʪʠ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 12 ʤʽʩʷʮʽʚ 

ʟ ʦʩʦʙʘʤʠ ʟ ʛʨʫʧ ʨʠʟʠʢʫ, ʟʛʘʜʘʥʠʭ ʚʠʱʝ? ʏʠ ʚʽʜʚʽʜʫʚʘʣʠ ʚʠ ʦʜʠʥ ʟ 

ʨʝʛʽʦʥʽʚ ʨʠʟʠʢʫ, ʟʛʘʜʘʥʠʭ ʚʠʱʝ, ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 12 ʤʽʩʷʮʽʚ? 

     

6.ʏʠ ʭʚʦʨʽʣʠ ʚʠ ʥʘ ʤʘʣʷʨʽʶ? ɺʠ ʥʘʨʦʜʠʣʠʩʷ  ʯʠ ʧʨʦʞʠʚʘʣʠ ʚ 

ʨʝʛʽʦʥʽ ʟ ʤʘʣʷʨʽʻʶ? ɺʠ ʧʨʦʞʠʚʘʣʠ ʚ ʨʝʛʽʦʥʽ ʙʦʨʦʪʴʙʠ ʟ ʤʘʣʷʨʽʻʶ / 

ʪʨʦʧʽʢʘʭ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 12 ʤʽʩʷʮʽʚ ʧʝʨʝʜ ʥʘʧʘʜʦʤ ʣʠʭʦʤʘʥʢʠ? 

     

7.ɺʠ ʭʚʦʨʽʣʠ ʘʙʦ ʣʽʢʫʻʪʝʩʴ ʚʽʜ ʚʘʞʢʦʾ ʽʥʬʝʢʮʽʡʥʦʾ ʭʚʦʨʦʙʠ 

(ʥʘʧʨʠʢʣʘʜ, ʪʦʢʩʦʧʣʘʟʤʦʟ, ʪʨʦʧʽʯʥʽ ʽʥʬʝʢʮʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, 

ʭʚʦʨʦʙʠ ʩʧʨʠʯʠʥʝʥʽ ʥʘʡʧʨʦʩʪʽʰʠʤʠ, ʦʩʪʝʦʤʽʻʣʽʪ)? 

     

8.ɺʠ  ̒ʙʝʟʩʠʤʧʪʦʤʥʠʤ ʥʦʩʽʻʤ ʩʘʣʴʤʦʥʝʣ?      

9.ɺʠ ʭʚʦʨʽʻʪʝ ʘʙʦ ʣʽʢʫʚʘʣʠʩʷ ʚʽʜ ʪʫʙʝʨʢʫʣʴʦʟʫ? (ʚʠ ʤʦʞʝʪʝ ʩʪʘʪʠ 

ʜʦʥʦʨʦʤ, ʷʢʱʦ ʚʽʜ ʤʦʤʝʥʪʫ ʦʜʫʞʘʥʥʷ ʧʨʦʡʰʣʦ ʥʝ ʤʝʥʰʝ 2-ʭ 

ʨʦʢʽʚ) 
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10.ʋ ʚʘʩ ʘʙʦ ʚʘʰʠʭ ʨʦʜʠʯʽʚ ʜʽʘʛʥʦʩʪʫʚʘʣʠ ʭʚʦʨʦʙʫ  

ʂʨʝʡʪʮʬʝʣʴʜʘ-ʗʢʦʙʘ? ɺʠ ʩʪʨʘʞʜʘʻʪʝ ʚʽʜ ʨʽʟʢʦʾ ʧʨʦʛʨʝʩʫʶʯʦʾ 

ʜʝʤʝʥʮʽʾ ʘʙʦ ʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʥʝʚʨʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʥʝʚʽʜʦʤʦʛʦ ʧʦʭʦʜʞʝʥʥʷ? 

     

11. ɺʠ ʧʝʨʝʙʫʚʘʣʠ ʚ ʉʧʦʣʫʯʝʥʦʤʫ ʂʦʨʦʣʽʚʩʪʚʽ (ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʪʘ 

ʇʽʚʥʽʯʥʦʾ ɯʨʣʘʥʜʽʾ) ʚ ʧʝʨʽʦʜ ʤʽʞ 1.1.1980 ʽ 31.12.1996   ʧʨʦʪʷʛʦʤ 6 

ʤʽʩʷʮʽʚ ʘʙʦ ʙʽʣʴʰʝ ʘʙʦ ʚʘʤ ʚʠʢʦʥʫʚʘʣʠ ʧʝʨʝʣʠʚʘʥʥʷ ʢʨʦʚʽ / 

ʦʧʝʨʘʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ ʚ ʮʠʭ ʢʨʘʾʥʘʭ? 

     

12. ɺʠ ʧʝʨʝʥʝʩʣʠ ʘʙʦ ʭʚʦʨʽʻʪʝ ʥʘ ʟʣʦʷʢʽʩʥʽ ʧʫʭʣʠʥʠ (ʨʘʢ) ʢʽʩʪʦʢ 

ʘʙʦ ʽʥʰʠʭ ʦʨʛʘʥʽʚ ʟ ʤʝʪʘʩʪʘʟʘʤʠ? 

     

13.ʏʠ ʩʪʨʘʞʜʘʻʪʝ ʚʠ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʟ ʜʠʪʠʥʩʪʚʘ ʘʙʦ 

ʽʥʩʫʣʽʥʦʟʘʣʝʞʥʠʡ ʜʽʘʙʝʪ ʧʨʦʪʷʛʦʤ ʙʽʣʴʰ ʥʽʞ 10 ʨʦʢʽʚ? 

     

14.ɺʠ ʧʨʦʭʦʜʠʪʝ ʛʝʤʦʜʽʘʣʽʟ ʨʝʛʫʣʷʨʥʦ?      

15.ɺʠ ʩʪʨʘʞʜʘʻʪʝ ʭʚʦʨʦʙʦʶ ʇʘʨʢʽʥʩʦʥʘ, ʨʦʟʩʽʷʥʠʤ ʩʢʣʝʨʦʟʦʤ ʘʙʦ 

ʽʥʰʠʤʠ ʚʘʞʢʠʤʠ ʥʝʚʨʦʣʦʛʽʯʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ (ʥʘʧʨʠʢʣʘʜ: 

ʤʝʥʽʥʛʽʪ, ʝʥʮʝʬʘʣʽʪ, ʭʚʦʨʦʙʘ ɸʣʴʮʛʝʡʤʝʨʘ, ʧʦʣʽʥʝʚʨʠʪʠ)? 

     

16.ɺʠ ʭʚʦʨʽʻʪʝ ʩʠʩʪʝʤʥʠʤʠ ʘʫʪʦʽʤʫʥʥʠʤʠ  ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʷʢʽ 

ʤʦʞʫʪʴ ʤʘʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʜʦʥʦʨʩʴʢʫ ʪʢʘʥʠʥʫ (ʥʘʧʨʠʢʣʘʜ:  

ʨʝʚʤʘʪʦʾʜʥʠʡ ʘʨʪʨʠʪ, ʩʘʨʢʦʾʜʦʟ, ʧʦʣʽʭʦʥʜʨʽʪ, ʘʥʢʽʣʦʟʫʶʯʠʡ 

ʩʧʦʥʜʠʣʽʪʫ, ʩʠʥʜʨʦʤʫ ʈʝʡʪʝʨʘ, ʨʝʚʤʘʪʠʟʤ, ʯʝʨʚʦʥʠʡ ʚʦʚʯʘʢ, 

ʭʚʦʨʦʙʫ ɹʘʟʝʜʦʚʘ (ʜʠʬʫʟʥʠʡ ʪʦʢʩʠʯʥʠʡ ʟʦʙ) ʘʙʦ ʤʽʘʩʪʝʥʽʶ 

     

17.ʏʠ ʚʠʢʦʥʫʚʘʣʠʩʴ  ʚʘʤ ʚʝʣʠʢʽ ʦʧʝʨʘʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ ʧʨʦʪʷʛʦʤ 

ʦʩʪʘʥʥʽʭ 6 ʤʽʩʷʮʽʚ ʘʙʦ ʝʥʜʦʩʢʦʧʽʾ / ʙʽʦʧʩʽʾ (ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ 

ʪʨʘʢʪʫ, ʙʨʦʥʭʽʚ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʥʫʯʢʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ? ɺʘʤ 

ʧʨʦʚʦʜʠʣʠʩʴ  ʤʘʣʽ ʦʧʝʨʘʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʚʦʭ 

ʪʠʞʥʽʚ ʘʙʦ ʚʠʜʘʣʝʥʥʷ ʟʫʙʘ? ɹʫʜʴ ʣʘʩʢʘ, ʦʧʠʰʽʪʴ: 

     

18.ɺʘʤ ʧʨʦʚʦʜʠʣʦʩʴ ʧʝʨʝʣʠʚʘʥʥʷ ʢʨʦʚʽ (ʘʣʦʛʝʥʥʦʾ ʢʨʦʚʽ) 

ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 6 ʤʽʩʷʮʽʚ? 

     

19.ɺʠ ʢʦʣʠ-ʥʝʙʫʜʴ ʦʪʨʠʤʫʚʘʣʠ ʣʽʢʫʚʘʥʥʷ  ʛʦʨʤʦʥʘʤʠ ʛʽʧʦʬʽʟʘ 

ʣʶʜʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ ʛʦʨʤʦʥʠ ʨʦʩʪʫ) ʘʙʦ ʚʘʤ 

ʧʨʦʚʦʜʠʣʠ ʦʧʝʨʘʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ   ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʢʩʧʣʘʥʪʽʚ 

ʣʶʜʩʴʢʦʛʦ ʘʙʦ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʪʚʝʨʜʦʾ ʤʦʟʢʦʚʦʾ 

ʦʙʦʣʦʥʢʠ, ʩʝʨʮʝʚʠʭ ʢʣʘʧʘʥʽʚ ʘʙʦ ʨʦʛʽʚʢʠ)? 

     

20.ʏʠ ʧʨʠʡʤʘʻʪʝ ʚʠ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʽ  (ʽʤʫʥʦʜʝʧʨʘʩʘʥʪʠ) ʣʽʢʠ?      
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21.ʏʠ ʨʦʙʠʣʠ ʚʘʤ ʪʘʪʫʶʚʘʥʥʷ ʘʙʦ ʧʨʦʢʦʣʶʚʘʥʥʷ ʰʢʽʨʠ 

(ʥʘʧʨʠʢʣʘʜ ʧʽʨʩʠʥʛ) ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 6 ʤʽʩʷʮʽʚ, ʷʢʽ ʥʝ ʙʫʣʠ 

ʚʠʢʦʥʘʥʽ ʣʽʢʘʨʝʤ? ʏʠ ʦʪʨʠʤʫʚʘʣʠ ʚʠ ʘʢʫʧʫʥʢʪʫʨʫ ʧʨʦʪʷʛʦʤ 

ʦʩʪʘʥʥʽʭ 6 ʤʽʩʷʮʽʚ ʟʘ ʤʝʞʘʤʠ ʣʽʢʘʨʥʽ ʘʙʦ ʤʝʜʠʯʥʦʾ ʫʩʪʘʥʦʚʠ? 

     

22.ʏʠ ʦʪʨʠʤʫʚʘʣʠ ʚʠ ʪʨʘʚʤʠ ʟʘʙʨʫʜʥʝʥʠʤʠ ʢʨʦʚôʶ ʛʦʣʢʘʤʠ 

ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 6 ʤʽʩ.? 

     

23.ɺʘʩ ʚʘʢʮʠʥʫʚʘʣʠ ʧʨʦʪʠ ʩʢʘʟʫ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 12 ʤʽʩʷʮʽʚ ʘʙʦ 

ʚʠ ʦʪʨʠʤʫʚʘʣʠ ʩʠʨʦʚʘʪʢʫ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ? 

     

24.ɺʘʤ ʧʨʦʚʦʜʠʣʠ  ʱʝʧʣʝʥʥʷ ʪʘʢ ʟʚʘʥʠʤʠ çʞʠʚʠʤʠ ʚʘʢʮʠʥʘʤʠè 

ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 4 ʪʠʞʥʽʚ (ʢʽʨ, ʝʧʽʜʝʤʽʯʥʠʡ ʧʘʨʦʪʠʪ, ʢʨʘʩʥʫʭʘ, 

ʧʦʣʽʦʤʽʻʣʽʪ, ʪʠʬ, ʭʦʣʝʨʘ, ʞʦʚʪʘ ʣʠʭʦʤʘʥʢʘ, ʪʫʙʝʨʢʫʣʴʦʟ)?  ɺʘʩ 

ʚʘʢʮʠʥʫʚʘʣʠ ʧʨʦʪʠ ʛʝʧʘʪʠʪʫ ɺ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 3 ʪʠʞʥʽʚ? 

     

25.ʏʠ ʙʫʣʠ ʫ ʚʘʩ ʽʥʬʝʢʮʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 4 

ʪʠʞʥʽʚ (ʚʠʢʣʠʢʘʥʽ ʙʘʢʪʝʨʽʷʤʠ, ʚʽʨʫʩʘʤʠ ʘʙʦ ʛʨʠʙʘʤʠ)? ʗʢʱʦ ʪʘʢ, 

ʪʦ ʷʢʽ? 

     

26.ɺʠ ʭʚʦʨʽʣʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʣʠʭʦʤʘʥʢʦʶ, ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 4 ʪʠʞʥʽʚ ʘʙʦ ʚʽʜ ʜʽʘʨʝʻʶ 

ʥʝʷʩʥʦʛʦ ʛʝʥʝʟʫ? 

     

27.ʏʠ ʙʫʚ ʫ ʚʘʩ ʢʦʥʪʘʢʪ ʟ ʦʩʦʙʘʤʠ, ʭʚʦʨʠʤʠ ʥʘ  ʽʥʬʝʢʮʽʡʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ ʢʨʘʩʥʫʭʘ, ʧʘʨʦʪʠʪ, ʢʽʨ) ʧʨʦʪʷʛʦʤ 

ʦʩʪʘʥʥʽʭ 6 ʤʽʩʷʮʽʚ? 

     

28.ɺʘʤ ʢʦʣʠ-ʥʝʙʫʜʴ ʚʽʜʤʦʚʣʷʣʠ ʫ ʜʦʥʦʨʩʪʚʽ ʢʨʦʚʽ? ʗʢʱʦ ʪʘʢ, ʪʦ 

ʯʦʤʫ? 

     

29.ʏʠ ʚʘʩ ʢʫʩʘʣʘ ʩʦʙʘʢʘ ʘʙʦ ʽʥʰʘ ʜʠʢʘ ʪʚʘʨʠʥʠ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 

3-ʭ ʤʽʩʷʮʽʚ? 

     

30. ɺʠ ʤʘʣʠ ʽʥʪʝʥʩʠʚʥʠʡ ʢʦʥʪʘʢʪ ʟ ʪʦʢʩʠʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ 

ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 2-ʭ ʨʦʢʽʚ? ʗʢʱʦ ʪʘʢ, ʟ ʷʢʠʤʠ? 

     

 

ʂʨʦʢ 3 ï ɸʥʘʣʽʟ ʨʝʥʪʛʝʥʦʛʨʘʤ ʧʘʮʽʻʥʪʘ-ʧʦʪʝʥʮʽʡʥʦʛʦ ʜʦʥʦʨʘ 

(ʨʝʥʪʛʝʥʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʚʽʜʙʦʨʫ ʜʦʥʦʨʘ). ɺʠʟʥʘʯʘʣʠ ʦʙôʻʤ ʛʦʣʦʚʢʠ 

ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ, ʧʨʠʜʘʪʥʠʡ ʜʣʷ ʦʙʨʦʙʢʠ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʫ ʧʘʮʽʻʥʪʽʚ-ʧʦʪʝʥʮʽʡʥʠʭ ʜʦʥʦʨʽʚ, ʷʢʽ ʧʨʦʡʰʣʠ ʧʦʧʝʨʝʜʥʽ ʝʪʘʧʠ 

ʚʽʜʙʦʨʫ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʝʥʪʛʝʥʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʚʽʜʙʦʨʫ ʜʣʷ ʧʦʜʘʣʴʰʦʾ 
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ʨʦʙʦʪʠ ʚʽʜʙʠʨʘʣʠ ʧʘʮʽʻʥʪʽʚ, ʫ ʷʢʠʭ ʟʛʽʜʥʦ ʨʝʥʪʛʝʥʦʛʨʘʤ ʙʽʣʴʰʝ 2/3 ʛʦʣʦʚʢʠ ʥʝ 

ʙʫʣʦ ʫʰʢʦʜʞʝʥʦ ʧʘʪʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ. ʇʨʠ ʫʨʘʞʝʥʥʽ ʧʘʪʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ 

ʙʽʣʴʰʝ 1/3 ʛʦʣʦʚʢʠ ʧʘʮʽʻʥʪ-ʧʦʪʝʥʮʽʡʥʠʡ ʜʦʥʦʨ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʚʠʢʣʶʯʘʚʩʷ ʟ 

ʧʦʜʘʣʴʰʦʛʦ ʚʽʜʙʦʨʫ. 

ʂʨʦʢ 4 ʚʽʜʙʦʨʫ ï ʩʝʨʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʢʨʦʚʽ ʧʘʮʽʻʥʪʘ-ʧʦʪʝʥʮʽʡʥʦʛʦ 

ʜʦʥʦʨʘ ʥʘ ʽʥʬʝʢʮʽʾ ɺɯʃ, ʛʝʧʘʪʠʪʠ ɺ ʪʘ ʉ, ʩʠʬʽʣʽʩ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚ ʫʩʽʭ 

ʧʘʮʽʻʥʪʽʚ, ʱʦ ʧʨʦʡʰʣʠ ʧʦʧʝʨʝʜʥʽ ʝʪʘʧʠ ʚʽʜʙʦʨʫ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʽʤʫʥʦʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʩʪʫ çʇʨʦʬʽʪʝʩʪè 

(New Vision Diagnostics, ʂʠʪʘʡ).  ɺʠʟʥʘʯʘʣʠ ʥʘʩʪʫʧʥʽ ʽʥʬʝʢʮʽʾ: 

- ɺɯʃ; 

- ɻʝʧʘʪʠʪ ɺ (HBcAg HBsAg); 

- ɻʝʧʘʪʠʪ ʉ; 

- ʉʠʬʽʣʽʩ. 

ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠʣʘʩʷ ʟʘ ʪʘʙʣʠʮʝʶ 2.3: 

 

ʊʘʙʣʠʮʷ 2.3 ï ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʽʤʫʥʦʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ-ʧʦʪʝʥʮʽʡʥʠʭ ʜʦʥʦʨʽʚ ʥʘ ʥʘʷʚʥʽʩʪʴ ʽʥʬʝʢʮʽʡ 
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ɼʚʽ ʟʘʙʘʨʚʣʝʥʽ ʩʤʫʛʠ ʟôʷʚʣʷʶʪʴʩʷ ʧʨʦʪʷʛʦʤ 15 

ʭʚʠʣʠʥ, ʨʝʟʫʣʴʪʘʪ ʪʝʩʪʫʚʘʥʥʷ ʻ ʨʝʘʢʪʠʚʥʠʤ ʘʙʦ 

ʧʦʟʠʪʠʚʥʠʤ ʽ ʜʽʡʩʥʠʤ. ʈʝʟʫʣʴʪʘʪ ʪʝʩʪʫʚʘʥʥʷ 

ʤʦʞʝ ʙʫʪʠ ʟʯʠʪʘʥʠʡ ʷʢ ʪʽʣʴʢʠ ʯʽʪʢʘ ʟʘʙʘʨʚʣʝʥʘ 

ʩʤʫʛʘ ʟôʷʚʠʪʴʩʷ ʚ ʪʝʩʪʦʚʽʡ ʟʦʥʽ. 
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ʗʢʱʦ ʚ ʪʝʩʪʦʚʽʡ ʟʦʥʽ ʚʽʜʩʫʪʥʷ ʟʘʙʘʨʚʣʝʥʘ 

ʩʤʫʛʘ, ʘ ʚ ʢʦʥʪʨʦʣʴʥʽʡ ʟʦʥʽ ʟôʷʚʣʷʻʪʴʩʷ 

ʟʘʙʘʨʚʣʝʥʘ  ʩʤʫʛʘ, ʨʝʟʫʣʴʪʘʪ ʪʝʩʪʫʚʘʥʥʷ ʻ 

ʥʝʨʝʘʢʪʠʚʥʠʤ ʘʙʦ ʥʝʛʘʪʠʚʥʠʤ ʽ ʜʽʡʩʥʠʤ. 
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ʈʝʟʫʣʴʪʘʪ ʪʝʩʪʫʚʘʥʥʷ ʚʚʘʞʘʻʪʴʩʷ ʥʝʜʽʡʩʥʠʤ, 

ʷʢʱʦ ʟʘʙʘʨʚʣʝʥʘ ʩʤʫʛʘ ʥʝ ʬʦʨʤʫʻʪʴʩʷ ʚ 

ʢʦʥʪʨʦʣʴʥʽʡ ʟʦʥʽ. ʅʝʦʙʭʽʜʥʦ ʧʦʚʪʦʨʠʪʠ 

ʪʝʩʪʫʚʘʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʦʚʠʡ ʚʠʨʽʙ. 
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ʏʫʪʣʠʚʽʩʪʴ ʪʘ ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʜʘʥʦʛʦ ʪʝʩʪʫ ʻ ʥʘʩʪʫʧʥʦʶ: ʛʝʧʘʪʠʪ ɺ (HBcAg 

HBsAg) ï ʯʫʪʣʠʚʽʩʪʴ 99,5%, ʩʧʝʮʠʬʽʯʥʽʩʪʴ 100%; ʛʝʧʘʪʠʪ ʉ ï ʯʫʪʣʠʚʽʩʪʴ 100%, 

ʩʧʝʮʠʬʽʯʥʽʩʪʴ 99%; ɺɯʃ ï ʯʫʪʣʠʚʽʩʪʴ ʪʘ ʩʧʝʮʠʬʽʯʥʽʩʪʴ 100%; ʩʠʬʽʣʽʩ ï 

ʯʫʪʣʠʚʽʩʪʴ 100%, ʩʧʝʮʠʬʽʯʥʽʩʪʴ 99,9%. ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʧʦʟʠʪʠʚʥʦʛʦ ʪʝʩʪʫ 

ʧʘʮʽʻʥʪ ʥʝ ʤʦʞʝ ʙʫʪʠ ʜʦʥʦʨʦʤ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʽʜʙʦʨʫ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʽʩʪʢʦʚʠʭ 

ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪʽʚ ʩʪʘʣʠ 213 ʛʦʣʦʚʦʢ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ, ʚʠʜʘʣʝʥʠʭ ʫ ʧʘʮʽʻʥʪʽʚ 

ʧʨʠ ʪʦʪʘʣʴʥʦʤʫ ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʽ ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʘ ʧʨʦʪʷʛʦʤ 2016ï2022 

ʨʦʢʽʚ ʚ ɼʋ çɯʥʩʪʠʪʫʪ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ ʅɸʄʅ ʋʢʨʘʾʥʠè ʪʘ 

ʦʨʪʦʧʝʜʠʯʥʦʤʫ ʚʽʜʜʽʣʝʥʥʽ ʂʠʾʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʢʣʽʥʽʯʥʦʾ ʣʽʢʘʨʥʽ ̄12.  

 

2.3.2 ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʧʨʦʪʦʢʦʣʫ ʽ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ 

ʪʘ ʙʝʟʧʝʢʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʽʩʪʢʦʚʠʭ ʩʢʘʬʬʦʣʜʽʚ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ 

ʛʦʩʧʽʪʘʣʴʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʙʘʥʢʫ 

 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʧʨʦʪʦʢʦʣʫ ʽ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʢʽʩʪʢʦʚʠʭ ʩʢʘʬʬʦʣʜʽʚ ʚʠʢʦʨʠʩʪʘʣʠ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ, ʚʠʣʫʯʝʥʽ ʫ 213 

ʧʘʮʽʻʥʪʽʚ-ʜʦʥʦʨʽʚ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʪʘ ʽʩʪʦʨʽʾ ʭʚʦʨʦʙʠ 209 ʧʘʮʽʻʥʪʽʚ, ʷʢʠʤ 

ʚʠʢʦʥʫʚʘʣʘʩʷ ʪʨʘʥʩʧʣʘʥʪʘʮʽʷ ʩʢʘʬʬʦʣʜʘ. ʊʝʭʥʦʣʦʛʽʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʪʝʨʤʦʦʙʨʦʙʮʽ ʢʽʩʪʢʦʚʦʾ  ʪʢʘʥʠʥʠ, ʘ ʩʘʤʝ ʛʦʣʦʚʦʢ 

ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ, ʚʠʜʘʣʝʥʠʭ ʫ ʧʘʮʽʻʥʪʽʚ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʦʩʷ ʧʝʨʚʠʥʥʝ 

ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʷ ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʘ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʜʦ 82.5Áʉ ʧʨʦʪʷʛʦʤ 94 

ʭʚʠʣʠʥ [177]. ʉʠʩʪʝʤʘ ʛʦʩʧʽʪʘʣʴʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʙʘʥʢʫ ʜʣʷ ʪʝʨʤʦʦʙʨʦʙʢʠ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʨʠʩʪʨʦʶ  Lobator (ʩʢʦʨʦʯʝʥʦ ʚʽʜ Low Temperature Incubator) 

(ʨʠʩ. 2.5ʘ) ʪʘ ʢʦʥʪʝʡʥʝʨʘ ʜʣʷ  ʦʙʨʦʙʢʠ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ (ʨʠʩ. 2.5ʙ) 

(ʚʠʨʦʙʥʠʢ TELOS GmbH, ʅʽʤʝʯʯʠʥʘ).  
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ʈʠʩʫʥʦʢ 2.5 ï ʉʠʩʪʝʤʘ ʜʣʷ ʪʝʨʤʦʩʪʝʨʠʣʽʟʘʮʽʾ ʘʣʦʛʝʥʥʠʭ ʛʦʣʦʚʦʢ ʩʪʝʛʥʦʚʠʭ 

ʢʽʩʪʦʢ ʚʽʜ ʞʠʚʠʭ ʜʦʥʦʨʽʚ: ʘ ï Lobator, ʙ ï ʩʪʝʨʠʣʽʟʘʮʽʡʥʠʡ ʢʦʥʪʝʡʥʝʨ 

 

ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʘʬʬʦʣʜʽʚ ʥʘ ʩʪʝʨʠʣʴʥʽʩʪʴ ʧʨʦʚʦʜʠʣʠ ʚ 

ʣʘʙʦʨʘʪʦʨʽʾ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ɼʋ çɯʥʩʪʠʪʫʪ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ ʅɸʄʅ 

ʋʢʨʘʾʥʠè. ɺʽʜʙʠʨʘʣʠ 0,5 ʤʣ ʨʦʟʯʠʥʫ, ʚ ʷʢʦʤʫ ʚʽʜʙʫʚʘʣʘʩʷ ʩʪʝʨʠʣʽʟʘʮʽʷ ʛʦʣʦʚʢʠ 

ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ (ʨʦʟʯʠʥ ʈʽʥʛʝʨʘ ʘʙʦ 0,9% ʨʦʟʯʠʥ ʥʘʪʨʽʶ ʭʣʦʨʠʜʫ, ɯʥʬʫʟʽʷ, 

ʋʢʨʘʾʥʘ), ʟ ʩʦʨʙʦʚʘʥʠʤʠ ʧʽʜ ʯʘʩ  ʦʙʨʦʙʢʠ ʨʝʯʦʚʠʥʘʤʠ ʪʘ ʚʥʦʩʠʣʠ ʫ ʬʣʘʢʦʥʠ ʟ 

ʧʦʞʠʚʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʜʣʷ ʘʝʨʦʙʽʚ, ʘʥʘʝʨʦʙʽʚ ʪʘ ʛʨʠʙʢʦʚʦʾ ʬʣʦʨʠ, ʷʢʠʡ 

ʧʦʤʽʱʘʣʠ ʚ ʘʥʘʣʽʟʘʪʦʨ BɸʉT/ɸlert (Bʽʦmerʽʘux, ʉʐɸ). ɽʢʩʧʦʟʠʮʽʷ ʚʽʜʙʫʚʘʣʘʩʷ 

ʧʨʦʪʷʛʦʤ 7 ʜʽʙ, ʚʠʟʥʘʯʘʚʩʷ ʨʽʩʪ ʘʝʨʦʙʥʦʾ, ʘʥʘʝʨʦʙʥʦʾ ʬʣʦʨʠ ʪʘ ʛʨʠʙʢʦʚʦʾ ʬʣʦʨʠ. 

ɿʘʟʥʘʯʝʥʘ ʤʝʪʦʜʠʢʘ ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʩʪʝʨʠʣʴʥʽʩʪʴ ʻ ʦʙʦʚ'ʷʟʢʦʚʦʶ ʚʠʤʦʛʦʶ, ʘ 

ʪʘʢʦʞ ʻ ʚʘʣʽʜʦʚʘʥʦʶ. 

 

2.3.3 ɼʦʩʣʽʜʞʝʥʥʷ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʢʘʬʬʦʣʜʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ 

ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʛʦʩʧʽʪʘʣʴʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʙʘʥʢʫ in vitro 

 

ɼʣ ̫ ʧʦʨʽʚʥʷʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 4 ʚʘʨʽʘʥʪʠ ʩʢʘʬʬʦʣʜʽʚ: ʢʝʨʘʤʽʯʥʠʡ 

ʛʽʜʨʦʢʩʠʣʘʧʘʪʠʪ ï ɻɸ (ɹʽʦʤʽʥ, ʋʢʨʘʾʥʘ), ʙʝʪʘ-ʪʨʠʢʘʣʴʮʽʡʬʦʩʬʘʪï ʊʂʌ 
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(ʉeramed, ʇʦʨʪʫʛʘʣʽʷ), ʘʣʦʛʝʥʥʠʡ ʢʽʩʪʢʦʚʠʡ ʤʘʪʨʠʢʩ, ʦʙʨʦʙʣʝʥʠʡ ʛʘʤʤʘ-

ʽʨʨʘʜʽʘʮʽʻʶ ï ɸʂʄ ɻɯ (Cenobiologics, ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ) ʪʘ ʘʣʦʛʝʥʥʠʡ ʢʽʩʪʢʦʚʠʡ 

ʤʘʪʨʠʢʩ ʦʙʨʦʙʣʝʥʠʡ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʣʦʢʘʣʴʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʙʘʥʢʫ ʰʣʷʭʦʤ 

ʪʝʨʤʦʩʪʝʨʠʣʽʟʘʮʽʾ ï ɸʂʄ ʊʉ (ɼʋ "ɯʥʩʪʠʪʫʪ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ ʅɸʄʅ 

ʋʢʨʘʾʥʠ", ʋʢʨʘʾʥʘ) [111]. 

ʊʘʢʦʞ ʜʦʩʣʽʜʞʫʚʘʣʠ ʚʧʣʠʚ ʥʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ  ̔ ʧʨʦʣʽʬʝʨʘʮʽʶ  

ʬʽʙʨʦʙʣʘʩʪʽʚ ʣʶʜʠʥʠ ɸʂʄ ʊʉ, ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʰʣʷʭʦʤ ʟʥʝʞʠʨʝʥʥʷ (ɸʂʄ 

ʊʉ+70% ʝʪʘʥʦʣ). ʄʘʪʨʠʢʩ ʧʦʤʽʱʘʣʠ ʫ 70% ʝʪʘʥʦʣ (ʋʢʨʩʧʠʨʪ, ʋʢʨʘʾʥʘ) ʥʘ 

20 ʭʚ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʝʢʩʧʦʟʠʮʽʾ ʤʘʪʨʠʢʩ ʪʨʠʯʽ 

ʧʨʦʤʠʚʘʣʠ ʩʪʝʨʠʣʴʥʠʤ 0,9%-ʠʤ ʨʦʟʯʠʥʦʤ ʥʘʪʨʽʶ ʭʣʦʨʠʜʫ (ʃʝʢʭʽʤ, ʋʢʨʘʾʥʘ)  ̔

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚ ʧʦʜʘʣʴʰʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ. 

ʂʣʽʪʠʥʥʘ ʣʽʥʽʷ. ʅʦʨʤʘʣʴʥʽ ʬʽʙʨʦʙʣʘʩʪʠ ʣʶʜʠʥʠ ʢʣʽʪʠʥʥʦʾ ʣʽʥʽʾ ʄ19, 

ʦʪʨʠʤʘʥʽ ʟ ʢʣʽʪʠʥʥʦʛʦ ʙʘʥʢʫ ʣʽʥʽʡ ʟ ʪʢʘʥʠʥ ʣʶʜʠʥʠ ʪʘ ʪʚʘʨʠʥ ɯɽʇʆʈ ʽʤ. 

ʈ.ɭ. ʂʘʚʝʮʴʢʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ, ʢʫʣʴʪʠʚʫʚʘʣʠ ʫ ʬʣʘʢʦʥʘʭ ʜʣʷ ʢʫʣʴʪʫʨʠ ʢʣʽʪʠʥ 

(TPP, ɯʪʘʣʽʷ ʪʘ SPL, ʂʦʨʝʷ) ʧʣʦʱʝʶ 25 ʩʤ2 ʚ ʧʦʚʥʦʤʫ ʧʦʞʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

RPMI-1640 (PAA, Austria) ʟ 10 % ʝʤʙʨʽʦʥʘʣʴʥʦʾ ʩʠʨʦʚʘʪʢʠ ʪʝʣʷʪ (PAA, Austria), 

40 ʤʢʛ/ʤʣ ʛʝʥʪʘʤʽʮʠʥʫ (Sigma, ʉʐɸ) ʫ ʟʚʦʣʦʞʝʥʽʡ ʘʪʤʦʩʬʝʨʽ ʟ 5% ʉʆ2 ʧʨʠ 

37Üʉ. ɿʤʽʥʫ ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʚʦʜʠʣʠ ʢʦʞʥʽ 2 ʜʦʙʠ. ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʢʣʽʪʠʥʠ 

ʫʪʚʦʨʶʚʘʣʠ ʥʘ ʩʫʙʩʪʨʘʪʽ ʱʽʣʴʥʠʡ ʤʦʥʦʰʘʨ (3ï5 ʜʦʙʘ ʨʦʩʪʫ), ʟʜʽʡʩʥʶʚʘʣʠ ʾʭ 

ʩʫʙʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʧʨʠ ʮʴʦʤʫ ʜʠʩʦʮʽʶʚʘʣʠ ʢʣʽʪʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʩʬʘʪʥʦ-

ʩʦʣʴʦʚʦʛʦ ʙʫʬʝʨʫ ʌʉɹ ʟ 1ʤʄ ɽɼʊɸ (ʨʦʟʯʠʥ ɺʝʨʩʝʥʘ, ɹʽʦʊʝʩʪʃʘʙʦʨʘʪʦʨʽʷ, 

ʋʢʨʘʾʥʘ). ɺ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʣʽʪʠʥʠ 8 ʧʘʩʘʞʫ. ʇʽʜʨʘʭʫʥʦʢ ʢʣʽʪʠʥ 

ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʤʝʨʠ ɻʦʨʷʻʚʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʪʘʣʴʥʦʛʦ 

ʙʘʨʚʥʠʢʘ ï ʪʨʠʧʘʥʦʚʦʛʦ ʩʠʥʴʦʛʦ (Sigma, ʉʐɸ) [178]. 

ɿʙʘʛʘʯʝʥʘ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ. ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ɿʊʇ ʟʘʙʠʨʘʣʠ 

50 ʤʣ ʚʝʥʦʟʥʦʾ ʢʨʦʚʽ ʜʦʥʦʨʘ ʫ ʚʘʢʫʫʤʥʽ ʧʨʦʙʽʨʢʠ ʟ ʮʠʪʨʘʪʦʤ ʜʝʢʩʪʨʦʟʠ. 

ɼʦʥʦʨʘʤʠ ʚʠʩʪʫʧʘʣʠ ʪʨʦʻ ʜʦʙʨʦʚʦʣʴʮʽʚ-ʯʦʣʦʚʽʢʽʚ ʚʽʢʦʤ 37-39 ʨʦʢʽʚ, ʙʝʟ 

ʛʦʩʪʨʠʭ ʪʘ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʝʞʠʤ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ 

ʢʨʦʚʽ ʧʨʠ 250xg ʧʨʦʪʷʛʦʤ 10 ʭʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʝʥʪʨʠʬʫʛʠ (MICROmed, ʂʠʪʘʡ).  
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ʇʣʘʟʤʫ ʧʝʨʝʥʦʩʠʣʠ ʚ ʥʦʚʽ ʧʨʦʙʽʨʢʠ ʪʘ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 2300xg 

ʧʨʦʪʷʛʦʤ 5 ʭʚ. ʆʩʘʜ ʟ ʪʨʦʤʙʦʮʠʪʘʤʠ ʨʝʩʫʩʧʝʥʜʫʚʘʣʠ ʚ 3 ʤʣ ʧʣʘʟʤʠ, ʟʙʽʜʥʝʥʦʾ 

ʥʘ ʪʨʦʤʙʦʮʠʪʠ. ɺʤʽʩʪ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʧʨʦʜʫʢʪʽ ʩʪʘʥʦʚʠʚ ʙʽʣʴʰʝ 1 ʤʣʥ ʢʣʽʪʠʥ ʥʘ 

1 ʤʢʣ. ɿʊʇ ʦʪʨʠʤʫʚʘʣʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʜʦʜʘʚʘʥʥʷʤ ʜʦ ʩʢʘʬʬʦʣʜʘ ʟʘ 

ʤʝʪʦʜʠʢʦʶ Araki ʟ ʧʝʚʥʠʤʠ ʤʦʜʠʬʽʢʘʮʽʷʤʠ [179-180]. 

ɼʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ (ʪʘʙʣ. 2.4). 

ɯ ʝʪʘʧ: ʜʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʩʢʘʬʬʦʣʜʽʚ (ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ ʪʘ 

ʧʽʜʛʦʪʦʚʢʦʶ ʙʽʦʤʘʪʝʨʽʘʣʫ) ʥʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʥʦʨʤʘʣʴʥʠʭ ʬʽʙʨʦʙʣʘʩʪʽʚ ʣʶʜʠʥʠ 

in vitro ʪʘ ʚʽʜʽʙʨʘʪʠ ʩʢʘʬʬʦʣʜ, ʷʢʠʡ ʩʧʨʠʯʠʥʷʻ ʥʘʡʤʝʥʰ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ 

ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʣʽʪʠʥ. 

ɯɯ ʝʪʘʧ: ʦʮʽʥʢʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʧʣʠʚʫ ʩʢʘʬʬʦʣʜʽʚ, ʚʽʜʽʙʨʘʥʠʭ ʥʘ ɯ ʝʪʘʧʽ, ʚ 

ʢʦʤʙʽʥʘʮʽʾ ʟʽ ɿʊʇ ʥʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʪʘ ʧʨʦʣʽʬʝʨʘʮʽʶ ʬʽʙʨʦʙʣʘʩʪʽʚ ʣʶʜʠʥʠ. 

Iɯɯ ʝʪʘʧ: ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʣʽʪʠʥ ʄ19 ʟʘ ʦʮʽʥʢʦʶ 

ʨʽʚʥʷ ʝʢʩʧʨʝʩʽʾ ʷʜʝʨʥʦʛʦ ʘʥʪʠʛʝʥʫ ʧʨʦʣʽʬʝʨʫʶʯʠʭ ʢʣʽʪʠʥ ʂ-̔67 ʤʝʪʦʜʦʤ 

ʽʤʫʥʦʮʠʪʦʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʫʤʦʚ ʾʭ ʩʧʽʚʢʫʣʴʪʠʚʫʚʘʥʥʷ ʽʟ ʩʢʘʬʬʦʣʜʘʤʠ, 

ʦʙʨʘʥʠʤʠ ʥʘ ɯ ʝʪʘʧʽ, ʪʘ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ɿʊʇ. 

ʆʮʽʥʢʘ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʢʣʽʪʠʥ. ʌʽʙʨʦʙʣʘʩʪʠ ʣʽʥʽʾ ʄ19 ʚʠʩʽʚʘʣʠ ʥʘ 

96-ʣʫʥʢʦʚʽ ʧʣʦʩʢʦʜʦʥʥʽ ʧʣʘʥʰʝʪʠ ʜʣʷ ʢʫʣʴʪʫʨ ʢʣʽʪʠʥ (TPP, Italy) ʚ ʧʦʚʥʦʤʫ 

ʧʦʞʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ RPMI-1640 (PAA, Austria) ʟ 10 % ʝʤʙʨʽʦʥʘʣʴʥʦʾ 

ʩʠʨʦʚʘʪʢʠ ʪʝʣʷʪ (PAA, Austria), 40 ʤʢʛ/ʤʣ ʛʝʥʪʘʤʽʮʠʥʫ ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ 5ʭ104/ʤʣ 

(200 ʤʢʣ ʢʣʽʪʠʥʥʦʾ ʩʫʩʧʝʥʟʽʾ/ʣʫʥʢʫ). ʆʜʥʦʯʘʩʥʦ ʫ ʚʽʜʧʦʚʽʜʥʽ ʣʫʥʢʠ ʚʥʦʩʠʣʠ 

ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʙʽʦʤʘʪʝʨʽʘʣʫ: ʩʢʘʬʬʦʣʜʠ, ɿʊʇ. ʈʽʟʥʽ ʚʘʨʽʘʥʪʠ ʩʢʘʬʬʦʣʜʽʚ 

ʚʥʦʩʠʣʠ ʚ ʦʜʥʘʢʦʚʠʭ ʢʽʣʴʢʦʩʪʷʭ ʟʘ ʤʘʩʦʶ ʥʘ ʣʫʥʢʠ ʧʣʘʥʰʝʪʽʚ ï 0,02 ʛ ʥʘ ʣʫʥʢʫ 

96-ʣʫʥʢʦʚʦʛʦ ʧʣʘʥʰʝʪʫ. ɺʤʽʩʪ ɿʊʇ ʩʪʘʥʦʚʠʚ 10 ʘʙʦ 20 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙ'ʻʤʫ 

ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʣʫʥʮʽ. ʂʣʽʪʠʥʠ ʽʥʢʫʙʫʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 37 0ʉ ʚ 

ʧʨʠʩʫʪʥʦʩʪʽ 5 % ʉʆ2 ʧʨʦʪʷʛʦʤ 4 ʪʘ 7 ʜʽʙ. 
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ʊʘʙʣʠʮʷ 2.4 ï ʉʭʝʤʘ ʜʠʟʘʡʥʫ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʽʟʥʠʭ 

ʪʠʧʽʚ ʩʢʘʬʬʦʣʜ̔ʚ 

ɽʪʘʧ

 ̄

ɼʦʩʣʽʜʞʝʥʽ ʩʢʘʬʬʦʣʜʠ ɼʦʩʣʽʜʞʝʥʽ 

ʢʣʽʪʠʥʠ 

ɼʦʜʘʪ

ʢʦʚʽ 

ʬʘʢʪʦ

ʨʠ 

ʏʘʩ 

ʽʥʢʫʙʘ

ʮʽʾ 

ʢʣʽʪʠʥ

, ʜʦʙʘ 

ʂʦʥʪʨʦʣʴʥʘ 

ʛʨʫʧʘ 

ɼʦʩʣʽʜʞʝʥʽ 

ʧʘʨʘʤʝʪʨʠ 

ɯ ¶ ɻʽʜʨʦʢʩʠʣʘʧʘʪʠʪ 

(ɻɸ)  

¶ ɸʣʦʛʝʥʥʠʡ 

ʢʽʩʪʢʦʚʠʡ ʤʘʪʨʠʢʩ 

ʦʙʨʦʙʣʝʥʠʡ ʛʘʤʤʘ-

ʽʨʨʘʜʽʘʮʽʻʶ (ɸʂʄ ɻɯ) 

¶ ɸʣʦʛʝʥʥʠʡ 

ʢʽʩʪʢʦʚʠʡ ʤʘʪʨʠʢʩ 

ʦʙʨʦʙʣʝʥʠʡ ʪʝʨʤʽʯʥʦ 

(ɸʂʄ ʊʉ) 

¶  ɹʝʪʘ-

ʪʨʠʢʘʣʴʮʽʡʬʦʩʬʘʪ 

(ʊʂʌ) 

ʅʦʨʤʘʣʴʥʽ 

ʬʽʙʨʦʙʣʘʩʪʠ 

ʣʶʜʠʥʠ ʣʽʥʽʾ 

ʄ19 
 

- 4, 7 ʂʣʽʪʠʥʠ 

ʄ19 ʙʝʟ 

ʩʢʘʬʬʦʣʜʽ

ʚ 

ʆʮʽʥʢʘ 

ʞʠʪʪʻʟʜʘʪʥʦʩ

ʪʽ ʢʣʽʪʠʥ 

ʢʦʣʦʨʠʤʝʪʨʠʯʥʠ

ʤ ʤʝʪʦʜʦʤ 

ʰʣʷʭʦʤ ʾʭ 

ʬʘʨʙʫʚʘʥʥʷ 

ʢʨʠʩʪʘʣʽʯʥʠʤ 

ʬʽʦʣʝʪʦʚʠʤ (ʟʘ 

ʯʠʩʣʦʤ ʞʠʚʠʭ 

ʢʣʽʪʠʥ ʚʽʜʥʦʩʥʦ 

ʢʦʥʪʨʦʣʶ) 

ɯɯ ¶ ɸʂʄ ɻɯ  

¶ ɸʂʄ ʊʉ (ʙʝʟ 

ʤʦʜʠʬʽʢʘʮʽʾ) 

¶ ɸʂʄ ʊʉ+ 70 % 

ʩʧʠʨʪ (ʤʦʜʠʬʽʢʦʚʘʥʘ) 

ʅʦʨʤʘʣʴʥʽ 

ʬʽʙʨʦʙʣʘʩʪʠ 

ʣʶʜʠʥʠ ʣʽʥʽʾ 

ʄ19 

 - 4, 7 ʂʣʽʪʠʥʠ 

ʄ19 ʙʝʟ 

ʩʢʘʬʬʦʣʜʽ

ʚ ʽ ɿʊʇ 

ʆʮʽʥʢʘ 

ʞʠʪʪʻʟʜʘʪʥʦʩ

ʪʽ ʢʣʽʪʠʥ 

ʢʦʣʦʨʠʤʝʪʨʠʯʥʠ

ʤ ʤʝʪʦʜʦʤ 

ʰʣʷʭʦʤ ʾʭ 

ʬʘʨʙʫʚʘʥʥʷ 

ʢʨʠʩʪʘʣʽʯʥʠʤ 

ʬʽʦʣʝʪʦʚʠʤ (ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʞʠʚʠʭ 

ʢʣʽʪʠʥ ʚʽʜʥʦʩʥʦ 

ʢʦʥʪʨʦʣʶ 

ʢʣʽʪʠʥ ʄ19 ʙʝʟ 

ʩʢʘʬʬʦʣʜʽʚ ʽ 

 ɿʊʇ) 

 ¶ ɸʂʄ ɻɯ  

¶ ɸʂʄ ʊʉ (ʙʝʟ 

ʤʦʜʠʬʽʢʘʮʽʾ) 

¶ ɸʂʄ ʊʉ+ 70 % 

ʩʧʠʨʪ (ʤʦʜʠʬʽʢʦʚʘʥʘ) 

ɿʊʇ 

10 %  

4, 7 ʄ19 + ɿʊʇ 

10 % 

 ¶ ɸʂʄ ɻɯ  

¶ ɸʂʄ ʊʉ (ʙʝʟ 

ʤʦʜʠʬʽʢʘʮʽʾ)  

¶ ɸʂʄ ʊʉ+ 70 % 

ʩʧʠʨʪ (ʤʦʜʠʬʽʢʦʚʘʥʘ) 

ɿʊʇ 

20 %  

4, 7 ʂʣʽʪʠʥʠ 

ʄ19 + ɿʊʇ 

20 % 

ɯɯɯ ¶ ɸʂʄ ɻɯ  

¶ ɸʂʄ ʊʉ (ʙʝʟ 

ʤʦʜʠʬʽʢʘʮʽʾ) 

¶ ɸʂʄ ʊʉ+70 % 

ʩʧʠʨʪ (ʤʦʜʠʬʽʢʦʚʘʥʘ) 

ʅʦʨʤʘʣʴʥʽ 

ʬʽʙʨʦʙʣʘʩʪʠ 

ʣʶʜʠʥʠ ʣʽʥʽʾ 

ʄ19 

- 4, 7 ʂʣʽʪʠʥʠ 

ʄ19 ʙʝʟ 

ʩʢʘʬʬʦʣʜʽ

ʚ ʽ ɿʊʇ 

ʈʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ 

ʤʘʨʢʝʨʫ 

ʧʨʦʣʽʬʝʨʘʮʽʾ ʂʽ-

67 ʤʝʪʦʜʦʤ 

ʽʤʫʥʦʮʠʪʦʭʽʤʽʯʥ

ʦʛʦ ʘʥʘʣʽʟʫ  ¶ ɸʂʄ ɻɯ  

¶ ɸʂʄ ʊʉ (ʙʝʟ 

ʤʦʜʠʬʽʢʘʮʽʾ)  

¶ ɸʂʄ ʊʉ+ 70 % 

ʩʧʠʨʪ (ʤʦʜʠʬʽʢʦʚʘʥʘ) 

ɿʊʇ 

10 %  

4, 7 ʄ19 + ɿʊʇ 

10 % 

 ¶ ɸʂʄ ɻɯ  

¶ ɸʂʄ ʊʉ (ʙʝʟ 

ʤʦʜʠʬʽʢʘʮʽʾ)  

¶ ɸʂʄ ʊʉ+ 70 % 

ʩʧʠʨʪ (ʤʦʜʠʬʽʢʦʚʘʥʘ) 

ɿʊʇ 

20 %  

4, 7 ʄ19 + ɿʊʇ 

20 % 
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ʆʮʽʥʢʫ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʢʣʽʪʠʥ ʧʨʦʚʦʜʠʣʠ ʚ ʢʦʣʦʨʠʤʝʪʨʠʯʥʦʤʫ ʪʝʩʪʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʨʚʥʠʢʘ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʽʦʣʝʪʦʚʦʛʦ (Sigma, ʉʐɸ). ʇʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʽʥʢʫʙʘʮʽʾ ʟ ʣʫʥʦʢ ʧʣʘʥʰʝʪʫ ʚʠʜʘʣʷʣʠ ʢʫʣʴʪʫʨʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʽ 

ʩʢʘʬʬʦʣʜʠ, ʥʘʥʦʩʠʣʠ ʧʦ 50 ʤʢʣ/ʣʫʥʢʫ ʙʘʨʚʥʠʢʘ ʥʘ 10 ʭʚ, ʧʽʩʣʷ ʯʦʛʦ ʪʨʠʯʽ 

ʧʨʦʤʠʚʘʣʠ ʣʫʥʢʠ ʧʨʦʪʦʯʥʦʶ ʚʦʜʦʶ. ɼʘʣʽ ʧʣʘʥʰʝʪ ʚʠʩʫʰʫʚʘʣʠ ʧʨʠ ʢʽʤʥʘʪʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ ʧʨʦʪʷʛʦʤ 3 ʛʦʜʠʥ ʽ ʧʨʦʚʦʜʠʣʠ ʝʣʶʮʽʶ ʙʘʨʚʥʠʢʘ 96 % ʝʪʠʣʦʚʠʤ 

ʩʧʠʨʪʦʤ (100 ʤʢʣ/ʣʫʥʢʫ) ʧʨʦʪʷʛʦʤ 10 ʭʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʽʥʽ-ʰʝʡʢʝʨ PSU-2T 

(Biosan, ʃʘʪʚʽʷ) ʧʨʠ 300 ʦʙ/ʭʚ. ʈʝʟʫʣʴʪʘʪʠ ʬʽʢʩʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ Multiskan Plus (Thermo Labsystems, ʌʽʥʣʷʥʜʽʷ) ʧʨʠ ʜʦʚʞʠʥʽ 

ʭʚʠʣʽ 540 ʥʤ [181]. ʗʢ ʢʦʥʪʨʦʣʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʣʫʥʢʫ ʙʝʟ ʢʣʽʪʠʥ, ʘʣʝ ʟ 

ʧʦʞʠʚʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʷʢʘ ʟʘʟʥʘʚʘʣʘ ʩʪʘʥʜʘʨʪʥʦʾ ʧʨʦʮʝʜʫʨʠ ʬʘʨʙʫʚʘʥʥʷ. 

ʇʦʢʘʟʥʠʢ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʢʣʽʪʠʥ (ʍ) ʫ ʢʦʞʥʽʡ ʣʫʥʮʽ ʧʣʘʥʰʝʪʘ ʚʠʨʘʞʘʣʠ ʫ 

ʚʽʜʩʦʪʢʘʭ, ʨʦʟʨʘʭʦʚʫʶʯʠ ʟʘ ʬʦʨʤʫʣʦʶ 2.1: 

ʍ = (ɸ1/ɸ0)×100%             (2.1) 

ʜʝ ɸ0 ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʦʧʪʠʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʚ ʣʫʥʢʘʭ ʢʦʥʪʨʦʣʶ ʢʣʽʪʠʥ, 

ɸ1 ï ʟʥʘʯʝʥʥʷ ʦʧʪʠʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʫ ʢʦʞʥʽʡ ʣʫʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʛʨʫʧʠ ʘʙʦ ʢʦʥʪʨʦʣʶ ʢʣʽʪʠʥ (ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ SD ʛʨʫʧʠ ʢʦʥʪʨʦʣʷ ʢʣʽʪʠʥ). 

ɺʠʟʥʘʯʝʥʥʷ ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʢʣʽʪʠʥ. ʌʽʙʨʦʙʣʘʩʪʠ ʣʽʥʽʾ 

ʄ19 ʚʠʩʽʚʘʣʠ ʥʘ 24-ʣʫʥʢʦʚʽ ʧʣʦʩʢʦʜʦʥʥʽ ʧʣʘʥʰʝʪʠ ʜʣʷ ʢʫʣʴʪʫʨ ʢʣʽʪʠʥ (TPP, 

Italy) ʚ ʧʦʚʥʦʤʫ ʧʦʞʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ RPMI-1640 (PAA, Austria) ʟ 10 % 

ʝʤʙʨʽʦʥʘʣʴʥʦʾ ʩʠʨʦʚʘʪʢʠ ʪʝʣʷʪ (PAA, Austria), 40 ʤʢʛ/ʤʣ ʛʝʥʪʘʤʽʮʠʥʫ ʚ 

ʢʦʥʮʝʥʪʨʘʮʽʾ 3×104/ʤʣ (1 ʤʣ ʢʣʽʪʠʥʥʦʾ ʩʫʩʧʝʥʟʽʾ/ʣʫʥʢʫ). ʆʜʥʦʯʘʩʥʦ ʫ ʚʽʜʧʦʚʽʜʥʽ 

ʣʫʥʢʠ ʚʥʦʩʠʣʠ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʩʢʘʬʬʦʣʜʽʚ ʚ ʦʜʥʘʢʦʚʠʭ ʢʽʣʴʢʦʩʪʷʭ ʟʘ ʤʘʩʦʶ ï 

0,2 ʛ ʥʘ ʣʫʥʢʫ. ɺʤʽʩʪ ɿʊʇ ʩʪʘʥʦʚʠʚ 10 ʘʙʦ 20 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙ'ʻʤʫ 

ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʣʫʥʮʽ. ʂʣʽʪʠʥʠ ʽʥʢʫʙʫʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 37 0ʉ ʚ 

ʧʨʠʩʫʪʥʦʩʪʽ 5% ʉʆ2 ʧʨʦʪʷʛʦʤ 4 ʪʘ 7 ʜʽʙ. 

ʇʨʠʛʦʪʫʚʘʥʥʷ ʮʠʪʦʣʦʛʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʮʠʪʦʣʦʛʽʯʥʠʭ (ʮʠʪʦʩʧʽʥʦʚʠʭ) ʧʨʝʧʘʨʘʪʽʚ ʧʽʩʣʷ ʩʧʽʚʢʫʣʴʪʠʚʫʚʘʥʥʷ ʬʽʙʨʦʙʣʘʩʪʽʚ 

ʣʶʜʠʥʠ ʽʟ ʩʢʘʬʬʦʣʜʘʤʠ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ɿʊʇ ʛʦʪʫʚʘʣʠ ʩʫʩʧʝʥʟʽʶ ʢʣʽʪʠʥ ʫ 

ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʨʦʟʯʠʥʽ ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ 1,0×106 ʢʣʽʪʠʥ/ʤʣ. ɺ ʮʠʪʦʮʝʥʪʨʠʬʫʞʥʽ 
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ʢʶʚʝʪʠ ʚʥʦʩʠʣʠ ʧʦ 35 ʤʢʣ ʩʫʩʧʝʥʟʽʾ ʢʣʽʪʠʥ ʪʘ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 10 ʩʝʢ. 

ʧʨʠ 180 ʭg, ʚʠʩʫʰʫʚʘʣʠ ʧʨʠ ʢʽʤʥʘʪʥʽʡ  ʪʝʤʧʝʨʘʪʫʨʽ ʪʘ ʟʙʝʨʽʛʘʣʠ ʧʨʠ -20Áʉ. 

ɯʤʫʥʦʮʠʪʦʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʽʤʫʥʦʮʠʪʦʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʮʠʪʦʩʧʽʥʦʚʽ ʧʨʝʧʘʨʘʪʠ, ʷʢʽ ʧʦʤʽʱʘʣʠ ʫ ʬʽʢʩʫʶʯʠʡ ʨʦʟʯʠʥ 

(ʤʝʪʘʥʦʣ + ʘʮʝʪʦʥ: 1:1) ʥʘ 2 ʛʦʜ. ʧʨʠ -20 0ʉ, ʧʽʩʣʷ ʯʦʛʦ ʽʥʢʫʙʫʚʘʣʠ 20 ʭʚ ʟ 1% 

ʨʦʟʯʠʥʦʤ ʙʠʯʘʯʦʛʦ ʩʠʨʦʚʘʪʢʦʚʦʛʦ ʘʣʴʙʫʤʽʥʫ (BSA, ʉʐɸ). ʇʦʪʽʤ ʥʘ 1 ʛʦʜʠʥʫ 

ʥʘʥʦʩʠʣʠ ʤʦʥʦʢʣʦʥʘʣʴʥʽ ʘʥʪʠʪʽʣʘ ʧʨʦʪʠ ʷʜʝʨʥʦʛʦ ʘʥʪʠʛʝʥʫ ʧʨʦʣʽʬʝʨʫʶʯʠʭ 

ʢʣʽʪʠʥ ï ʂ-̔67 (Thermo Scientific, ʉʐɸ). ɼʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʩʠʩʪʝʤʫ 

PolyVue, ʷʢʘ ʤʽʩʪʠʪʴ ʜʝʪʝʢʮʽʡʥʽ ʘʥʪʠʪʽʣʘ, ʢʦʥôʶʛʦʚʘʥʽ ʟ ʧʝʨʦʢʩʠʜʘʟʦʶ, 

ʘʢʪʠʚʥʽʩʪʴ ʷʢʦʾ ʚʠʷʚʣʷʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʙʩʪʨʘʪʫ ʜʽʘʤʽʥʦʙʝʥʟʠʜʠʥʫ 

(ThermoScientific, ʉʐɸ). ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʽʤʫʥʦʮʠʪʦʭʽʤʽʯʥʦʾ ʨʝʘʢʮʽʾ 

ʧʨʝʧʘʨʘʪʠ ʧʨʦʤʠʚʘʣʠ ʧʨʦʪʦʯʥʦʶ ʚʦʜʦʶ ʪʘ ʜʦʬʘʨʙʦʚʫʚʘʣʠ ʨʦʟʯʠʥʦʤ 

ʛʝʤʘʪʦʢʩʠʣʽʥ-ʝʦʟʠʥʫ 15-30 ʩʝʢ (Thermo Scientific, ʉʐɸ). ʈʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ 

ʦʮʽʥʶʚʘʣʠ ʢʣʘʩʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟʘ ʰʢʘʣʦʶ H-score: S= 1xA+2xB+3xC, ʜʝ S ï 

ʧʦʢʘʟʥʠʢ çH-Scoreè, ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʤʝʞʘʭ ʚʽʜ 0 (ʙʽʣʦʢ ʥʝ 

ʝʢʩʧʨʝʩʫʻʪʴʩʷ) ʜʦ 300 (ʩʠʣʴʥʘ ʝʢʩʧʨʝʩʽʷ ʫ 100 % ʢʣʽʪʠʥ); ɸ ï % ʢʣʽʪʠʥ ʽʟ 

ʟʘʙʘʨʚʣʝʥʥʷʤ ʩʣʘʙʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ɺ ï % ʢʣʽʪʠʥ ʽʟ ʟʘʙʘʨʚʣʝʥʥʷʤ ʧʦʤʽʨʥʦʾ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʉ ï % ʢʣʽʪʠʥ ʽʟ ʟʘʙʘʨʚʣʝʥʥʷʤ ʩʠʣʴʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʩʢʦʧʽʶʚʘʥʥʷ (ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʽʢʨʦʩʢʦʧ AxioStarPlus (ʉarl 

Zeiss, ʅʽʤʝʯʯʠʥʘ) [182]. 

ʉʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ. ʈʦʟʨʘʭʫʥʢʠ ʩʝʨʝʜʥʴʦʛʦ ʘʨʠʬʤʝʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʄ)  ̔ʩʝʨʝʜʥʴʦʛʦ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ (standard 

deviation - SD) ʚʠʢʦʥʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʧʘʢʝʪʫ Excel 2016 

(Microsoft. USA). ɽʢʩʧʝʨʠʤʝʥʪʠ ʧʨʦʚʦʜʠʣʠ ʪʨʠʯʽ. ʆʩʪʘʪʦʯʥʽ ʨʦʟʨʘʭʫʥʢʠ 

ʜʦʩʣʽʜʞʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (M ± SD) ʧʨʦʚʦʜʠʣʠ ʥʘ ʦʩʥʦʚʽ ʩʝʨʝʜʥʴʦʛʦ 

ʘʨʠʬʤʝʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʢʦʞʥʦʛʦ ʽʟ 3-ʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ (n = 3). ʉʪʘʪʠʩʪʠʯʥʫ 

ʦʙʨʦʙʢʫ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʧʨʦʛʨʘʤʠ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ STATISTIʉA 6.0 ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ t-

ʢʨʠʪʝʨʽʶ ʉʪôʶʜʝʥʪʘ (ʨʦʟʧʦʜʽʣ ʧʦʢʘʟʥʠʢʽʚ ʙʫʚ ʥʦʨʤʘʣʴʥʠʤ); ʜʦʩʪʦʚʽʨʥʠʤʠ 
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ʚʚʘʞʘʣʠ ʚʽʜʤʽʥʥʦʩʪʽ ʟ ʚʽʨʦʛʽʜʥʽʩʪʶ ʥʝ ʤʝʥʰʝ 95 % (ʨ < 0,05). 

 

2.4 ɼʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʦʣʦʛʽʾ ʦʙʩʪʝʞʝʥʥʷ 

ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ 

ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʦʣʦʛʽʾ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ 

ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʘʥʽ 

ʽʩʪʦʨʽʡ ʭʚʦʨʦʙʠ 485 ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ (336 ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ 

ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ, ʩʝʨʝʜ ʥʠʭ 97 ʯʦʣʦʚʽʢʽʚ ʪʘ 239 ʞʽʥʦʢ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʫ 119 

ʧʘʮʽʻʥʪʽʚ ʙʫʚ ʜʚʦʙʽʯʥʠʡ ʧʨʦʮʝʩ, ʪʘ 149 ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ 

ʩʫʛʣʦʙʘ, ʩʝʨʝʜ ʥʠʭ 60 ʯʦʣʦʚʽʢʽʚ ʪʘ 89 ʞʽʥʦʢ, ʚ ʪʦʤʫ ʯʠʩʣʽ 56 ʧʘʮʽʻʥʪʽʚ ʙʫʚ 

ʜʚʦʙʽʯʥʠʡ ʧʨʦʮʝʩ) ʪʘ 182 ʧʘʮʽʻʥʪʽʚ ʟ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ 

ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ (61 ʧʘʮʽʻʥʪ ʟ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʜʽʣʷʥʢʠ ʢʦʣʽʥʥʦʛʦ 

ʩʫʛʣʦʙʘ, ʩʝʨʝʜ ʥʠʭ 22 ʯʦʣʦʚʽʢʘ ʪʘ 39 ʞʽʥʦʢ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʫ 14 ʧʘʮʽʻʥʪʽʚ ʙʫʚ 

ʜʚʦʙʽʯʥʠʡ ʧʨʦʮʝʩ, ʪʘ 121 ʧʘʮʽʻʥʪ ʟ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʠʭ ʩʫʛʣʦʙʽʚ, 

ʩʝʨʝʜ ʥʠʭ 80 ʯʦʣʦʚʽʢʽʚ ʪʘ 41 ʞʽʥʢʘ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʫ 66 ʧʘʮʽʻʥʪʽʚ ʙʫʚ ʜʚʦʙʽʯʥʠʡ 

ʧʨʦʮʝʩ), ʷʢʠʤ ʧʨʦʚʦʜʠʣʦʩʷ ʣʽʢʫʚʘʥʥʷ ʫ ʚʽʜʜʽʣʝʥʥʽ ʪʢʘʥʠʥʥʦʾ ʪʘ ʢʣʽʪʠʥʥʦʾ 

ʪʝʨʘʧʽʾ ɼʋ çɯʥʩʪʠʪʫʪ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ ʅɸʄʅ ʋʢʨʘʾʥʠè ʚ ʧʝʨʽʦʜ ʟ 

2015 ʧʦ 2024 ʨʦʢʠ.  

ɺʽʢ ʧʘʮʽʻʥʪʽʚ ʩʢʣʘʜʘʚ ʚʽʜ 18 ʜʦ 88 ʨʦʢʽʚ. ʉʝʨʝʜʥʽʡ ʚʽʢ ʩʢʣʘʚ 52,7Ñ6,3 ʨʦʢʠ. 

ʉʪʨʫʢʪʫʨʘ ʛʨʫʧ ʧʘʮʽʻʥʪʽʚ ʟʘ ʥʦʟʦʣʦʛʽʷʤʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2.6. 

ʅʘ ʨʠʩ. 2.7ï2.8 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʦʟʧʦʜʽʣ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ 

ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʟʘ ʩʪʘʪʪʶ ʪʘ ʚʘʨʽʘʥʪʦʤ 

ʫʨʘʞʝʥʥʷ (ʦʜʥʦʩʪʦʨʦʥʥʽʡ ʘʙʦ ʜʚʦʩʪʦʨʦʥʥʽʡ): 
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Åʂʦʣʽʥʥʠʡ ʩʫʛʣʦʙ- 336 ʧʘʮʽʻʥʪʽʚ (455 
ʩʫʛʣʦʙʽʚ)

Åʂʫʣʴʰʦʚʠʡ ʩʫʛʣʦʙ-149 ʧʘʮʽʻʥʪʽʚ 
(207 ʩʫʛʣʦʙʽʚ)

ʆʩʪʝʦʘʨʪʨʦʟ

(485ʧʘʮʽʻʥʪʽʚ)

Åʂʦʣʽʥʥʠʡ ʩʫʛʣʦʙ -61 ʧʘʮʽʻʥʪ (75 
ʩʫʛʣʦʙʽʚ) 

Åʂʫʣʴʰʦʚʠʡ ʩʫʛʣʦʙ-121 ʧʘʮʽʻʥʪ (187 
ʩʫʛʣʦʙʽʚ)

ɸʩʝʧʪʠʯʥʠʡ ʥʝʢʨʦʟ

(182 ʧʘʮʽʻʥʪʘ)

 

ʈʠʩʫʥʦʢ 2.6 ï ʉʪʨʫʢʪʫʨʘ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ 

ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʦʩʷ ʢʣʽʥʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʧʠʪʫʚʘʣʴʥʠʢʽʚ ʷʢʦʩʪʽ ʞʠʪʪʷ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ 

 

ʅʘ ʨʠʩ. 2.7ï2.8 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʦʟʧʦʜʽʣ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ 

ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʟʘ ʩʪʘʪʪʶ ʪʘ ʚʘʨʽʘʥʪʦʤ 

ʫʨʘʞʝʥʥʷ (ʦʜʥʦʩʪʦʨʦʥʥʽʡ ʘʙʦ ʜʚʦʩʪʦʨʦʥʥʽʡ): 

 

ʈʠʩʫʥʦʢ 2.7 ï ʉʪʨʫʢʪʫʨʘ ʨʦʟʧʦʜʽʣʫ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʟʘ ʩʪʘʪʪʶ ʪʘ 

ʚʘʨʽʘʥʪʦʤ ʫʨʘʞʝʥʥʷ (ʦʜʥʦʩʪʦʨʦʥʥʽʡ ʘʙʦ ʜʚʦʩʪʦʨʦʥʥʽʡ) 
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ʈʠʩʫʥʦʢ 2.8 ï ʉʪʨʫʢʪʫʨʘ ʨʦʟʧʦʜʽʣʫ ʧʘʮʽʻʥʪʽʚ ʟ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʟʘ ʩʪʘʪʪʶ 

ʪʘ ʚʘʨʽʘʥʪʦʤ ʫʨʘʞʝʥʥʷ (ʦʜʥʦʩʪʦʨʦʥʥʽʡ ʘʙʦ ʜʚʦʩʪʦʨʦʥʥʽʡ) 

 

2.4.1 ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʦʣʦʛʽʾ ʢʣʽʥʽʯʥʦʛʦ 

ʦʙʩʪʝʞʝʥʥ ̫ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ 

ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

 

ʋʩʽ ʧʘʮʽʻʥʪʠ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ 

ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʙʫʣʠ ʦʧʠʪʘʥʽ ʩʪʦʩʦʚʥʦ ʷʢʦʩʪʽ ʾʭ ʞʠʪʪʷ. 

ʆʮʽʥʢʘ ʚʠʨʘʞʝʥʦʩʪʽ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʧʨʦʚʦʜʠʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʢʘʣʠ 

Visual analogue scale (VAS, ʟʘ 10-ʪʠ ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ) ï ɺɸʐ. 

ɼʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʘʩʪʫʧʥʽ ʰʢʘʣʠ [183]: 

¶ ɼʣʷ ʦʮʽʥʢʠ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ 

- ɺʽʟʫʘʣʴʥʘ ʘʥʘʣʦʛʦʚʘ ʰʢʘʣʘ ʙʦʣʶ (ɺɸʐ) 

- Knee Injury and Osteoarthritis Outcome Score (KOOS) 

- Oxford Knee Score (OKS) 

- Western Ontario and McMasters University Osteoarthritis Index 

(WOMAC) 

- Tegner Lysholm Knee Scoring Scale 
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¶ ɼʣʷ ʦʮʽʥʢʠ ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʘ 

- ɺɸʐ 

- Hip disability and Osteoarthritis Outcome Score (HOOS) 

- Oxford Hip Score (OHS) 

- WOMAC  

- Harris Hip Score (HHS) 

ɿʘʟʥʘʯʝʥʽ ʦʧʠʪʫʚʘʣʴʥʠʢʠ ʙʫʣʦ ʧʝʨʝʚʝʜʝʥʦ ʥʘ ʫʢʨʘʾʥʩʴʢʫ ʤʦʚʫ ʜʚʦʤʘ 

ʧʨʦʬʝʩʽʡʥʠʤʠ ʧʝʨʝʢʣʘʜʘʯʘʤʠ, ʷʢʽ ʚʠʢʦʥʫʚʘʣʠ ʧʝʨʝʢʣʘʜ ʥʝʟʘʣʝʞʥʦ ʦʜʠʥ ʚʽʜ 

ʦʜʥʦʛʦ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʙʫʣʦ ʦʙʨʘʥʦ ʦʧʪʠʤʘʣʴʥʽ ʚʘʨʽʘʥʪʠ ʧʝʨʝʢʣʘʜʫ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʡʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ ʧʘʮʽʻʥʪʘʤʠ ʧʦʩʪʘʚʣʝʥʠʭ ʚ ʦʧʠʪʫʚʘʣʴʥʠʢʫ 

ʟʘʧʠʪʘʥʴ. 

ʋʢʨʘʾʥʦʤʦʚʥʽ ʚʝʨʩʽʾ ʰʢʘʣ ʜʣʷ ʦʮʽʥʢʠ ʬʫʥʢʮʽʾ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʜʦʜʘʪʢʫ 4.  

 

2.4.2 ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʦʣʦʛʽʾ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ 

ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ  

 

ʃʘʙʦʨʘʪʦʨʥʝ ʦʙʩʪʝʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʙʽʦʭʽʤʽʾ ʩʧʦʣʫʯʥʦʾ 

ʪʢʘʥʠʥʠ ʪʘ ʢʣʽʥʽʯʥʠʭ ʘʥʘʣʽʟʽʚ ɼʋ çɯʥʩʪʠʪʫʪ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ ʅɸʄʅ 

ʋʢʨʘʾʥʠè (ʩʝʨʪʠʬʽʢʘʪ ʚʠʟʥʘʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ˉ ʇʊ-164/23 ʚʽʜ 

11.05.2023 ʨʦʢʫ). ʋʩʽʤ ʧʘʮʽʻʥʪʘʤ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ 

ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ (667 ʧʘʮʽʻʥʪʽʚ), ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʘʨʽʘʥʪʫ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʚʦʜʠʣʠ ʟʘʛʘʣʴʥʦʢʣʽʥʽʯʥʠʡ ʘʥʘʣʽʟ 

ʢʨʦʚʽ, ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚ ʘʥʘʤʥʝʟʽ ʫ ʧʘʮʽʻʥʪʘ ʭʨʦʥʽʯʥʠʭ ʩʫʧʫʪʥʽʭ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʧʨʦʚʦʜʠʣʠ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʠʩʪʝʤʠ ʟʛʦʨʪʘʥʥʷ ʢʨʦʚʽ ʪʘ ʙʽʦʭʽʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʩʠʨʦʚʘʪʢʠ ʢʨʦʚʽ. ʇʦʢʘʟʥʠʢʠ, ʷʢʽ ʚʠʟʥʘʯʘʣʠʩʷ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ 

ʜʦʜʘʪʢʫ 5. 

36 ʧʘʮʽʻʥʪʘʤ, ʫ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʜʫʢʪʠ ʘʩʧʽʨʘʪʫ 
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ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʪʘ ʩʪʨʦʤʘʣʴʥʦ-ʚʘʩʢʫʣʷʨʥʦʾ ʬʨʘʢʮʽʾ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ, 

ʧʨʦʚʦʜʠʣʠ ʦʥʢʦʩʢʨʠʥʽʥʛ (ʣʘʙʦʨʘʪʦʨʽʷ ʊʆɺ ʢʣʽʥʽʢʘ ʧʝʨʩʦʥʘʣʽʟʦʚʚʘʥʦʛʦ ʜʠʟʘʡʥʫ 

ʜʽʘʛʥʦʩʪʠʢʠ ʽ ʪʝʨʘʧʽʾ çʆʥʢʦʪʝʨʘʥʦʩʪʠʢʘè, ʣʽʮʝʥʟʽʷ: ʥʘʢʘʟ ʄʆɿ ˉ256 ʚʽʜ 

10.03.2017 ʨʦʢʫ), ʱʦ ʩʢʣʘʜʘʚʩʷ ʟ ʜʚʦʭ ʝʪʘʧʽʚ: 

1. ɸʥʘʣʽʟ ʢʣʽʥʽʢʦ-ʛʝʥʝʘʣʦʛʽʯʥʠʭ ʜʘʥʠʭ. 

2. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʬʽʣʶ ʝʢʩʧʨʝʩʽʾ ʤʽʢʨʦʈʅʂ ʜʣʷ ʩʢʨʠʥʽʥʛʫ ʥʘʡʙʽʣʴʰ 

ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ  ʥʦʚʦʫʪʚʦʨʝʥʴ. 

ʇʨʝʜʩʪʘʚʣʷʻʤʦ ʧʨʠʢʣʘʜ ʘʥʘʣʽʟʫ ʢʣʽʥʽʢʦ-ʛʝʥʝʘʣʦʛʽʯʥʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʘ 

(ʨʠʩ. 2.9): 

ɸʅɸʃɯɿ ʂʃɯʅɯʂʆ-ɻɽʅɽɸʃʆɻɯʏʅʀʍ ɼɸʅʀʍ 

 
ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʢʣʽʥʽʢʦ-ʛʝʥʝʘʣʦʛʽʯʥʠʭ ʜʘʥʠʭ, ʚʠʢʣʘʜʝʥʠʭ ʧʨʦʙʘʥʜʦʤ ʇʘʮʽʻʥʪ ʉ, ʽʩʪʦʨʽʷ 

ʭʚʦʨʦʙʠ       ʩʢʣʘʜʝʥʦ ʨʦʜʦʚʽʜ ʪʨʴʦʭ ʧʦʢʦʣʽʥʴ ʡʦʛʦ ʩʽʤôʾ. 

 

 
Ѯ 

 
 
 
 
 
ѮѮ 

 
 
 
 

ѮѮѮ 

 

 
ȶȵȰ ï ɖɆɐ ɕɖɥɒɔɬ ɐɎɞɐɎ; 
ȶȴȬȶȷ ï ɖɆɐ ɔɖɉɆɓѰɈ ɌѰɓɔɝɔɬ ɖɋɕɖɔɊəɐɘɎɈɓɔɬ ɗɎɗɘɋɒɎ. 

 

 

 

ʈʠʩʫʥʦʢ 2.9 ï ʇʨʠʢʣʘʜ ʘʥʘʣʽʟʫ ʢʣʽʥʽʢʦ-ʛʝʥʝʘʣʦʛʽʯʥʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʘ, ʷʢʦʤʫ 

ʚʠʢʦʥʫʚʘʚʩʷ ʦʥʢʦʩʢʨʠʥʽʥʛ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʧʨʦʪʠʧʦʢʘʟʘʥʴ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

 

  

ȶȵȰ, 62 ɖ. 

ȶȴȬȶȷ, >60ɖ. 

39 ɖ. 
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ʃʝʛʝʥʜʘ ʨʦʜʦʚʦʜʫ: ʧʨʦʙʘʥʜ ï ʧʨʘʢʪʠʯʥʦ ʟʜʦʨʦʚʠʡ, ʤʘʻ ʭʚʦʨʠʭ ʥʘ ʨʘʢ 

ʨʦʜʠʯʽʚ ɯɯ ʩʪʫʧʝʥʷ ʩʧʦʨʽʜʥʝʥʦʩʪʽ: ʪʽʪʢʘ ʧʦ ʙʘʪʴʢʽʚʩʴʢʽʡ ʣʽʥʽʾ (ʨʘʢ ʦʨʛʘʥʽʚ 

ʞʽʥʦʯʦʾ ʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ), ʜʽʜ ʧʦ ʤʘʪʝʨʠʥʩʴʢʽʡ ʣʽʥʽʾ (ʨʘʢ ʧʨʷʤʦʾ ʢʠʰʢʠ). 

ɺʠʩʥʦʚʦʢ. ɿʛʽʜʥʦ ʽʥʬʦʨʤʘʮʽʾ ʦʪʨʠʤʘʥʦʾ ʚʽʜ ʧʨʦʙʘʥʜʘ ʚʠʧʘʜʢʠ ʨʘʢʫ ʫ ʨʦʜʠʯʽʚ  ̒

ʩʧʦʨʘʜʠʯʥʠʤʠ. 

ɼʨʫʛʠʤ ʝʪʘʧʦʤ ʧʨʦʚʦʜʠʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʬʽʣʶ ʝʢʩʧʨʝʩʽʾ ʤʽʢʨʦʈʅʂ 21, 

ʤʽʢʨʦʈʅʂ 182 ʪʘ ʤʽʢʨʦʈʅʂ 214 ʜʣʷ ʩʢʨʠʥʽʥʛʫ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ  

ʥʦʚʦʫʪʚʦʨʝʥʴ.  

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʧʘʥʝʣʽ ʤʽʢʨʦʈʅʂ ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʤʝʪʦʜ ʟʚʦʨʦʪʥʦ-ʪʨʘʥʩʢʨʠʧʮʽʡʥʦʾ ʧʦʣʽʤʝʨʘʟʥʦʾ ʣʘʥʮʶʛʦʚʦʾ 

ʨʝʘʢʮʽʾ (ɿʊ-ʇʃʈ) ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʥʘ ʩʠʩʪʝʤʽ ʚʠʷʚʣʝʥʥʷ AppliedBiosystems 7500 

HT FastReal-Time PCR System ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ TaqManMicroRNAAssay. 

ɺʠʜʽʣʝʥʥʷ ʪʦʪʘʣʴʥʦʾ ʈʅʂ ʟ ʩʠʨʦʚʘʪʢʠ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʝʨʮʽʡʥʦʛʦ 

ʥʘʙʦʨʫ ñ NucleoSpin®miRNAPlasmaò (MACHEREY-NAGEL, ʅʽʤʝʯʯʠʥʘ). 

ɿʘʛʘʣʴʥʫ ʈʅʂ ʚʠʜʽʣʷʣʠ ʟ ʢʣʽʪʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʝʨʮʽʡʥʦʛʦ ʥʘʙʦʨʫ ñʈʠʙʦ-

ʟʦʣʴò (ɸʤʧʣʽʩʝʥʩ). ʂʽʣʴʢʽʩʪʴ ʚʠʜʽʣʝʥʦʾ ʈʅʂ ʚʠʟʥʘʯʘʣʠ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ 

ĂNanoDrop 2000c Spectrophotometerò (ThermoScientific, USA). ʢɼʅʂ 

ʩʠʥʪʝʟʫʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʙʦʨʫ ʜʣʷ ʟʚʦʨʦʪʥʴʦʾ ʪʨʘʥʩʢʨʠʧʮʽʾ TaqMan. 

ʆʪʨʠʤʘʥʫ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʚʦʨʦʪʥʦʾ ʪʨʘʥʩʢʨʠʧʪʘʟʥʦʾ ʨʝʘʢʮʽʾ ʢɼʅʂ ʚʠʢʦʨʠʩʪʘʥʦ ʚ 

ʢʽʣʴʢʽʩʥʽʡ ʇʃʈ, ʷʢʫ ʧʨʦʚʦʜʠʣʠ ʚ ʪʨʴʦʭ ʧʦʚʪʦʨʘʭ. ɺʽʜʥʦʩʥʫ ʝʢʩʧʨʝʩʽʶ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʽʢʨʦʈʅʂ ʦʙʨʘʭʦʚʫʚʘʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ Livak (2008). ɼʣʷ 

ʥʦʨʤʘʣʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʣʦ ʦʙʨʘʥʦ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʤʽʢʨʦʈʅʂ RNU48. 

ʉʝʨʝʜʥʻ ʜʣʷ ʪʨʠʧʣʽʢʘʪʽʚ ʛʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ ʮʠʢʣʫ (ʉt) ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʤʽʢʨʦʈʅʂ 

ʥʦʨʤʘʣʽʟʫʚʘʣʠ ʚʽʜʥʦʩʥʦ ʉt ʝʥʜʦʛʝʥʥʦʛʦ ʢʦʥʪʨʦʣʶ. ɿʤʽʥʫ ʝʢʩʧʨʝʩʽʾ ʤʽʢʨʦʈʅʂ ʚ 

ʧʝʚʥʫ ʢʽʣʴʢʽʩʪʴ ʨʘʟʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ ʦʙʯʠʩʣʶʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ 2-ȹȹCt. 

ʈʝʟʫʣʴʪʘʪʠ ʦʙʨʦʙʣʷʣʠ ʚ ʧʨʦʛʨʘʤʽ MicrosoftExcel ʽ ʧʨʝʜʩʪʘʚʣʷʣʠ ʫ ʛʨʘʬʽʯʥʦʤʫ 

ʚʠʛʣʷʜʽ. 
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2.4.3 ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ 

ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʨʦʟʨʦʙʢʠ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ 

ʪʘ ʙʝʟʧʝʢʠ ʚʚʝʜʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ 

 

ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʝ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʧʨʦʚʦʜʠʣʠ ʫ ʚʽʜʜʽʣʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ɼʋ çʅɯʊʆ ʅɸʄʅ ʋʢʨʘʾʥʠè (ʩʝʨʪʠʬʽʢʘʪ ˉ ʇʊ 

165/23 ʚʽʜ 11.05.2023 ʨʦʢʫ). 

ʈʝʥʪʛʝʥʦʣʦʛʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ. ʇʨʠ ʦʙʩʪʝʞʝʥʥʽ ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʘ 

ʚʠʢʦʥʫʚʘʣʠ  ʨʝʥʪʛʝʥʦʛʨʘʬʽʶ ʚ ʧʨʷʤʽʡ ʧʨʦʝʢʮʽʾ ʪʘ ʧʨʦʝʢʮʽʾ ʟʘ ʃʘʫʝʥʰʪʝʡʥʦʤ. 

ʇʨʠ ʦʙʩʪʝʞʝʥʥʽ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ ʚʠʢʦʥʫʚʘʣʠ ʨʝʥʪʛʝʥʦʛʨʘʬʽʶ ʚ ʧʨʷʤʽʡ ʪʘ 

ʙʦʢʦʚʽʡ ʧʨʦʝʢʮʽʾ ʙʝʟ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʚ ʥʘʚʘʥʪʘʞʝʥʥʽ. ʆʙʩʪʝʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ 

ʥʘ ʨʝʥʪʛʝʥʘʧʘʨʘʪʽ Multix  Pro Top  (U = 90 ʢɺ). 

ʋʣʴʪʨʘʟʚʫʢʦʚʝ ʦʙʩʪʝʞʝʥʥʷ. ɼʣʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʦʙʩʪʝʞʝʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʘʧʘʨʘʪʠ Vinno 6 ʪʘ Sonoscape Portable. ʇʨʠ ʦʙʩʪʝʞʝʥʥʽ 

ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʘʩʪʫʧʥʽ ʧʦʟʠʮʽʾ [184]: 

- ʧʝʨʝʜʥʷ ʜʽʘʛʦʥʘʣʴʥʘ ʧʣʦʱʠʥʘ; 

- ʧʝʨʝʜʥʷ ʧʦʧʝʨʝʯʥʘ ʧʣʦʱʠʥʘ; 

- ʣʘʪʝʨʘʣʴʥʘ (ʧʨʦʢʩʠʤʘʣʴʥʘ) ʧʦʟʜʦʚʞʥʷ ʧʣʦʱʠʥʘ; 

- ʣʘʪʝʨʘʣʴʥʘ (ʜʠʩʪʘʣʴʥʘ) ʧʦʟʜʦʚʞʥʷ ʧʣʦʱʠʥʘ; 

- ʟʘʜʥʷ ʧʦʟʜʦʚʞʥʷ ʧʣʦʱʠʥʘ. 

ʇʨʠ ʦʙʩʪʝʞʝʥʥʽ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʘʩʪʫʧʥʽ ʧʦʟʠʮʽʾ: 

- ʥʘʜʥʘʜʢʦʣʽʥʥʠʢʦʚʘ ʧʦʟʜʦʚʞʥʷ ʧʣʦʱʠʥʘ; 

- ʥʘʜʥʘʜʢʦʣʽʥʥʠʢʦʚʘ ʧʦʧʝʨʝʯʥʘ ʧʣʦʱʠʥʘ; 

- ʥʘʜʥʘʜʢʦʣʽʥʥʠʢʦʚʘ ʧʦʧʝʨʝʯʥʘ ʪʘʥʛʝʥʮʽʘʣʴʥʘ ʧʣʦʱʠʥʘ; 

- ʧʽʜʥʘʜʢʦʣʽʥʥʠʢʦʚʘ ʧʦʟʜʦʚʞʥʷ ʧʣʦʱʠʥʘ; 

- ʧʽʜʥʘʜʢʦʣʽʥʥʠʢʦʚʘ ʧʦʧʝʨʝʯʥʘ ʧʣʦʱʠʥʘ; 

- ʧʽʜʢʦʣʽʥʥʘ ʮʝʥʪʨʘʣʴʥʘ ʧʦʟʜʦʚʞʥʷ ʧʣʦʱʠʥʘ; 

- ʧʽʜʢʦʣʽʥʥʘ ʤʝʜʽʘʣʴʥʘ ʧʦʟʜʦʚʞʥʷ ʧʣʦʱʠʥʘ; 

- ʧʽʜʢʦʣʽʥʥʘ ʣʘʪʝʨʘʣʴʥʘ ʧʦʟʜʦʚʞʥʷ ʧʣʦʱʠʥʘ; 

- ʧʽʜʢʦʣʽʥʥʘ ʧʦʧʝʨʝʯʥʘ ʧʨʦʢʩʠʤʘʣʴʥʘ ʧʣʦʱʠʥʘ; 
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- ʧʽʜʢʦʣʽʥʥʘ ʧʦʧʝʨʝʯʥʘ ʜʠʩʪʘʣʴʥʘ ʧʣʦʱʠʥʘ; 

- ʣʘʪʝʨʘʣʴʥʘ ʧʦʟʜʦʚʞʥʷ ʧʣʦʱʠʥʘ; 

- ʤʝʜʽʘʣʴʥʘ ʧʦʟʜʦʚʞʥʷ ʧʣʦʱʠʥʘ. 

ʄʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʘ ʪʦʤʦʛʨʘʬʽʷ. ʇʨʦʪʦʢʦʣ ʄʈʊ-ʩʢʘʥʫʚʘʥʥʷ 

ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ ʚʢʣʶʯʘʚ ʥʘʩʪʫʧʥʽ ʨʝʞʠʤʠ ï T1W1, PDfs ʟʚʘʞʝʥʽ ʩʘʛʽʪʘʣʴʥʽ, 

ʢʦʨʦʥʘʣʴʥʽ ʪʘ ʘʢʩʽʘʣʴʥʽ ʪʦʤʦʛʨʘʤʠ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ. 

ʇʨʦʪʦʢʦʣ ʄʈʊ-ʩʢʘʥʫʚʘʥʥʷ ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʘ ʚʢʣʶʯʘʚ ʊ1, PDfs ʟʚʘʞʝʥʽ 

ʩʘʛʽʪʘʣʴʥʽ, ʢʦʨʦʥʘʣʴʥʽ ʪʘ ʘʢʩʽʘʣʴʥʽ ʪʦʤʦʛʨʘʤʠ ʢʫʣʴʰʦʚʠʭ ʩʫʛʣʦʙʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʥʘ 1,5 ʊʣ ʄʈʊ ʩʠʩʪʝʤʽ ʄʘʛʥʝʪʦʤ ɸʚʘʥʪʦ fit  

(ʚʠʨʦʙʥʠʮʪʚʘ Siemens, ʅʽʤʝʯʯʠʥʘ). 

ɼʣʷ ʨʝʥʪʛʝʥʦʛʨʘʬʽʯʥʦʾ ʪʘ ʨʝʥʪʛʝʥʦʩʢʦʧʽʯʥʦʾ ʥʘʚʽʛʘʮʽʾ ʧʽʜ ʯʘʩ ʚʚʝʜʝʥʥʷ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʉ-ʜʫʛʫ Siemens. ɼʣʷ 

ʚʽʟʫʘʣʽʟʘʮʽʾʤʽʩʮʷ ʚʚʝʜʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ ʟʘʩʪʦʩʦʚʫʚʘʣʠ 

ʢʦʥʪʨʘʩʪʥʫ ʨʝʯʦʚʠʥʫ ʋʣʴʪʨʘʚʽʩʪ 300 (Bayer Consumer Care). 

 

2.5 ɼʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʦʣʦʛʽʾ ʟʘʩʪʦʩʫʚʘʥʥʷ  

ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʘʮʽʻʥʪʽʚ ʜʠʪʷʯʦʛʦ ʪʘ ʧʽʜʣʽʪʢʦʚʦʛʦ ʚʽʢʫ ʟ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ 

 

2.5.1 ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʝʣʝʪʥʦʾ ʟʨʽʣʦʩʪʽ, ʷʢ 

ʙʽʦʤʝʨʢʝʨʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʢʘʟʘʥʴ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ 

ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʘʮʽʻʥʪʽʚ ʧʽʜʣʽʪʢʦʚʦʛʦ ʚʽʢʫ ʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ 

ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ 

  

ɻʨʫʧʫ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʦʣʦʛʽʾ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʘʮʽʻʥʪʽʚ ʜʠʪʷʯʦʛʦ ʪʘ ʧʽʜʣʽʪʢʦʚʦʛʦ ʚʽʢʫ ʩʢʣʘʣʠ 157 

ʧʘʮʽʻʥʪʽʚ ʟ ʧʘʪʦʣʦʛʽʻʶ ʢʫʣʴʰʦʚʠʭ ʩʫʛʣʦʙʽʚ (86 ʭʣʦʧʯʠʢʽʚ ʪʘ 71 ʜʽʚʯʠʥʢʘ) 

(ʜʠʩʧʣʘʟʽ ̫ʢʫʣʴʰʦʚʠʭ ʩʫʛʣʦʙʽʚ, ʭʚʦʨʦʙʘ ʇʝʨʪʝʩʘ, ʶʥʘʮʴʢʠʡ ʝʧʽʬʽʟʝʦʣʽʟ ʛʦʣʦʚʢʠ 

ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ, ʘʩʝʧʪʠʯʥʠʡ ʥʝʢʨʦʟ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ ʪʘ ʧʘʮʽʻʥʪʠ, ʷʢʽ 
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ʦʙʩʪʝʞʫʚʘʣʠʩʷ ʥʘ ʧʨʝʜʤʝʪ ʩʢʘʨʛ ʥʘ ʙʽʣʴ ʚ ʜʽʣʷʥʮʽ ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʘ) ʪʘ 129 

ʧʘʮʽʻʥʪʽʚ ʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʢʦʣʽʥʥʠʭ ʩʫʛʣʦʙʽʚ (58 ʭʣʦʧʯʠʢʽʚ ʪʘ 71 ʜʽʚʯʠʥʢʘ) 

(ʭʚʦʨʦʙʘ ɹʣʘʫʥʪʘ, ʦʩʴʦʚʽ ʜʝʬʦʨʤʘʮʽʾ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ, ʧʦʰʢʦʜʞʝʥʥʷ ʤʝʥʽʩʢʽʚ ʪʘ 

ʧʘʮʽʻʥʪʠ, ʷʢʽ ʦʙʩʪʝʞʫʚʘʣʠʩʷ ʥʘ ʧʨʝʜʤʝʪ ʩʢʘʨʛ ʥʘ ʙʽʣʴ ʚ ʜʽʣʷʥʮʽ ʢʦʣʽʥʥʦʛʦ 

ʩʫʛʣʦʙʘ) ʚʽʢʦʤ ʚʽʜ 10 ʜʦ 18 ʨʦʢʽʚ (ʨʠʩ. 2.10): 

 

 

ʈʠʩʫʥʦʢ 2.10 ï ɼʽʘʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʧʘʮʽʻʥʪʽʚ ʜʠʪʷʯʦʛʦ ʪʘ ʧʽʜʣʽʪʢʦʚʦʛʦ ʚʽʢʫ ʟ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʜʣʷ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʦʣʦʛʽʾ 

ʟʘʩʪʦʩʫʚʘʥʥʷ  ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

 

 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: 

- ʢʣʽʥʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ; 

- ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ ʟʘ ʦʧʠʪʫʚʘʣʴʥʠʢʘʤʠ; 

- ʚʠʟʥʘʯʝʥʥʷ ʩʢʝʣʝʪʥʦʾ ʟʨʽʣʦʩʪʽ ʟʘ ʨʝʥʪʛʝʥʦʛʨʘʤʘʤʠ ʢʫʣʴʰʦʚʠʭ ʪʘ 

ʢʦʣʽʥʥʠʭ ʩʫʛʣʦʙʽʚ. 

ʂʣʽʥʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʧʦʣʷʛʘʣʦ ʫ ʚʠʷʚʣʝʥʥʽ ʥʘʩʪʫʧʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ 

ʫʚʽʡʰʣʠ ʜʦ ʪʝʤʘʪʠʯʥʦʾ ʢʘʨʪʠ ʧʘʮʽʻʥʪʘ: 
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ʂɸʈʊɸ ʆɹʉʊɽɾɽʅʅʗ ʊɽʄɸʊʀʏʅʆɻʆ ʍɺʆʈʆɻʆ ˉ__________ 

ʃʽʢʫʚʘʣʴʥʠʡ ʟʘʢʣʘʜ: ɼʝʨʞʘʚʥʘ ʫʩʪʘʥʦʚʘ  çɯʥʩʪʠʪʫʪ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ  ʅɸʄʅ 

ʋʢʨʘʾʥʠè 

ʂʘʨʪʘ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʭʚʦʨʦʛʦ ˉ_____________ 

ɼʽʘʛʥʦʟ:___________________________________________________________ 

ɼʘʪʘ ʧʨʠʙʫʪʪʷ ʜʦ ʢʣʽʥʽʢʠ:____________________________________________ 

ɼʘʪʘ ʚʠʧʠʩʢʠ:______________________________________________________ 

ɼʘʪʘ ʟʘʧʦʚʥʝʥʥʷ____________________________________________________ 

I. ʇʘʩʧʦʨʪʥʽ ʚʽʜʦʤʦʩʪʽ 

1. ʇɯɹ___________________________________________________________ 

2. ʉʪʘʪʴ: ___________ 1ʯʦʣ.___________ 2.ʞʽʥ.__________________________ 

3. ɼʘʪʘ ʥʘʨʦʜʞʝʥʥʷ:_________________________________________________ 

4. ɺʽʢ (ʨʦʢʽʚ)_______________________________________________________ 

5. ʄʽʩʮʝ ʥʘʨʦʜʞʝʥʥʷ________________________________________________ 

6. ʅʘʮʽʦʥʘʣʴʥʽʩʪʴ___________________________________________________ 

ɯɯ. ʉʢʘʨʛʠ ʭʚʦʨʦʛʦ (ʧʦʪʨʽʙʥʝ ʧʽʜʢʨʝʩʣʠʪʠ) 

1. ɹʽʣʴ ʫ ʥʠʞʥʽʡ ʢʽʥʮʽʚʮʽ:                ʪʘʢ     1,  ʥʽ     2 

2.  ʇʦʨʫʰʝʥʥʷ ʭʦʜʠ:                        ʪʘʢ     1,  ʥʽ     2 

3.  ʆʙʤʝʞʝʥʥʷ ʨʫʭʽʚ:                        ʪʘʢ    1,  ʥʽ     2 

4.  ɺʢʦʨʦʯʝʥʥʷ ʢʽʥʮʽʚʢʠ                   ʪʘʢ    1,  ʥʽ      2 

ɯɯɯ. ʌʘʢʪʦʨʠ  ʨʠʟʠʢʫ ʪʘ ʘʥʘʤʥʝʟ ʞʠʪʪʷ (ʧʦʪʨʽʙʥʝ ʧʽʜʢʨʝʩʣʠʪʠ) 

1. ʅʘʷʚʥʽʩʪʴ ʩʠʩʪʝʤʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʫ ʨʦʜʠʥʽ:       ʪʘʢ    1,          ʥʽ     2 

ʗʢʱʦ ʪʘʢ, ʪʦ ʷʢʠʭ________________________________________________      

2. ʅʘʷʚʥʽʩʪʴ ʭʚʦʨʠʭ ʥʘ ʦʩʪʝʦʘʨʪʨʦʟ ʫ ʨʦʜʠʥʽ          ʪʘʢ    1,          ʥʽ     2 

ʗʢʱʦ ʪʘʢ, ʪʦ ʫ ʢʦʛʦ______________________________________________ 

3. ʅʘʷʚʥʽʩʪʴ ʩʣʘʙʢʦʩʪʽ ʟʚ'ʷʟʢʦʚʦʛʦ ʘʧʘʨʘʪʫ   

ʫ ʨʦʜʠʯʽʚ                                                                          ʪʘʢ    1,          ʥʽ     2 

ʗʢʱʦ ʪʘʢ, ʪʦ ʫ ʢʦʛʦ______________________________________________ 

ɯV. ɸʥʘʤʥʝʟ ʟʘʭʚʦʨʶʚʘʥʥʷ: 

1. ʇʦʯʘʪʦʢ ʟʘʭʚʦʨʶʚʘʥʥʷ (ʨʽʢ, ʤʽʩʷʮʴ):___________________________ 

2. ʊʨʠʚʘʣʽʩʪʴ ʟʘʭʚʦʨʶʚʘʥʥʷ (ʤʽʩʷʮʽʚ)_______________________________ 

3. ʇʦʧʝʨʝʜʥʻ ʣʽʢʫʚʘʥʥʷ:__________________________________________ 

V.ʆɹȭɭʂʊʀɺʅɽ ʆɹʉʊɽɾɽʅʅʗ (ʟʘʧʦʚʥʶ̒ ʪʴʩʷ ʣʽʢʘʨʝʤ)   

ɼʘʪʘ___________ 

1. ʂʦʥʩʪʠʪʫʮʽʷ: ʥʦʨʤʦʩʪʝʥʽʯʥʘ, ʛʽʧʝʨʩʪʝʥʽʯʥʘ, ʛʽʧʦʩʪʝʥʽʯʥʘ 

2. ɿʨʽʩʪ: _ _ _ ʩʤ. 

3. ɺʘʛʘ: _ _ _ ʢʛ. 

4. ʅʘʷʚʥʽʩʪʴ ʩʣʘʙʢʦʩʪʽ ʟʚ'ʷʟʢʦʚʦʛʦ ʘʧʘʨʘʪʫ              ʪʘʢ    1,          ʥʽ     2 

5. ʉʪʘʜʽʷ ʩʪʘʪʝʚʦʛʦ ʨʦʟʚʠʪʢʫ ʟʘ ʊʘʥʥʝʨʦʤ_______________________________ 

6. ʉʢʝʣʝʪʥʘ ʟʨʽʣʽʩʪʴ ʢʫʣʴʰʦʚʠʭ (ʢʦʣʽʥʥʠʭ) ʩʫʛʣʦʙʽʚ ʥʘ ʤʦʤʝʥʪ ʧʦʯʘʪʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ 

(ʙʘʣʽʚ)__________________________________________________ 

8.ʉʢʝʣʝʪʥʘ ʟʨʽʣʽʩʪʴ ʢʫʣʴʰʦʚʠʭ (ʢʦʣʽʥʥʠʭ) ʩʫʛʣʦʙʽʚ ʥʘ ʤʦʤʝʥʪ ʧʦʩʪʫʧʣʝʥʥʷ 

(ʙʘʣʽʚ)_____________________________________________________________  
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ɼʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʞʠʪʪʷ ʫ ʧʘʮʽʻʥʪʽʚ ʜʠʪʷʯʦʛʦ ʪʘ ʧʽʜʣʽʪʢʦʚʦʛʦ ʚʽʢʫ ʟ 

ʧʘʪʦʣʦʛʽʻʶ ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʘ ʢʦʨʠʩʪʫʚʘʣʠʩʷ ʨʦʟʨʦʙʣʝʥʠʤ ʥʘʤʠ 

ʦʧʠʪʫʚʘʣʴʥʠʢʦʤ [185] (ʜʦʜʘʪʦʢ 4): 

ɼʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʞʠʪʪʷ ʫ ʧʘʮʽʻʥʪʽʚ ʜʠʪʷʯʦʛʦ ʪʘ ʧʽʜʣʽʪʢʦʚʦʛʦ ʚʽʢʫ ʟ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʰʢʘʣʫ KOOS-Child [183], 

ʧʝʨʝʢʣʘʜʝʥʫ ʥʘ ʫʢʨʘʾʥʩʴʢʫ ʤʦʚʫ (ʜʦʜʘʪʦʢ 4). 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʩʢʝʣʝʪʥʦʾ ʟʨʽʣʦʩʪʽ ʢʦʣʽʥʥʦʛʦ ʪʘ 

ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʽʚ ʟʘ ʾʭ ʨʝʥʪʛʝʥʦʛʨʘʤʘʤʠ. 

ɺʠʟʥʘʯʝʥʥʷ ʩʢʝʣʝʪʥʦʾ ʟʨʽʣʦʩʪʽ ʢʦʣʽʥʥʠʭ ʪʘ ʢʫʣʴʰʦʚʠʭ ʩʫʛʣʦʙʽʚ ʧʨʦʚʦʜʠʣʠ 

ʟʘ ʨʦʟʨʦʙʣʝʥʠʤʠ ʥʘʤʠ ʤʝʪʦʜʠʢʘʤʠ [142, 186]. ɯʥʜʠʢʘʪʦʨʠ ʦʮʽʥʢʠ ʩʢʝʣʝʪʥʦʾ 

ʟʨʽʣʦʩʪʽ ʟʘ ʨʝʥʪʛʝʥʦʛʨʘʤʘʤʠ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʜʦʜʘʪʢʫ 6. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʽʦʜʫ ʩʪʘʪʝʚʦʛʦ ʨʦʟʚʠʪʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʘʣʛʦʨʠʪʤ 

ʦʮʽʥʢʠ ʩʢʝʣʝʪʥʦʾ ʟʨʽʣʦʩʪʽ (ʨʠʩ. 2.11): 

                  

ʈʠʩʫʥʦʢ 2.11 ï ʉʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʦʮʽʥʢʠ ʩʢʝʣʝʪʥʦʾ ʟʨʽʣʦʩʪʽ ʫ ʧʘʮʽʻʥʪʽʚ 

ʧʽʜʣʽʪʢʦʚʦʛʦ ʚʽʢʫ  

Ò37 ʙʘʣʽʚ

(ʢʫʣʴʰʦʚʠʡ ʩʫʛʣʦʙ)

Ò24

(ʢʦʣʽʥʥʠʡ ʩʫʛʣʦʙ)

ʇʨʝʧʫʙʝʨʪʘʪ

38-41 ʙʘʣ

(ʢʫʣʴʰʦʚʠʡ ʩʫʛʣʦʙ)

25-27 ʙʘʣʽʚ

(ʢʦʣʽʥʥʠʡ ʩʫʛʣʦʙ)

ɯʥʜʫʢʮʽʷ 
ʧʫʙʝʨʪʘʪʫ

ʉʪʘʜʽʷ 1 
ʩʪʘʪʝʚʦʛʦ 
ʨʦʟʚʠʪʢʫ ʟʘ 
ʊʘʥʥʝʨ

ʉʪʘʜʽʷ 2 
ʩʪʘʪʝʚʦʛʦ 
ʨʦʟʚʠʪʢʫ ʟʘ 
ʊʘʥʥʝʨ

Ó42 ʙʘʣʠ

(ʢʫʣʴʰʦʚʠʡ ʩʫʛʣʦʙ)

Ó28

(ʢʦʣʽʥʥʠʡ ʩʫʛʣʦʙ)

ʇʫʙʝʨʪʘʪ

ʉʪʘʜʽʷ 3-5 
ʩʪʘʪʝʚʦʛʦ 
ʨʦʟʚʠʪʢʫ ʟʘ 
ʊʘʥʥʝʨ
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2.5.2 ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʣʷ ʝʧʽʛʝʥʝʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ 

ʧʽʜʣʽʪʢʦʚʦʛʦ ʚʽʢʫ ʟ ʶʥʘʮʴʢʠʤ ʝʧʽʬʽʟʝʦʣʽʟʦʤ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ, ʷʢ 

ʬʘʢʪʦʨʦʤ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʦʩʪʝʦʘʨʪʨʦʟʫ ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʘ 

 

ʋ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʟʷʣʠ ʫʯʘʩʪʴ 26 ʧʘʮʽʻʥʪʽʚ ʟ ʖɽɻʉʂ (15 ʜʽʚʯʘʪʦʢ ʪʘ 

11 ʭʣʦʧʯʠʢʽʚ) (ʨʠʩ. 2.12),  

 

ʈʠʩʫʥʦʢ 2.12 ï ɼʽʘʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʧʘʮʽʻʥʪʽʚ ʟ ʖɽɻʉʂ, ʷʢʽ ʙʨʘʣʠ ʫʯʘʩʪʴ ʚ 

ʝʧʽʛʝʥʝʪʠʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʩʪʘʪʪʶ: 1 ï ʜʽʚʯʘʪʢʘ; 2 ï ʭʣʦʧʯʠʢʠ 

 

ʈʦʟʧʦʜʽʣ ʧʘʮʽʻʥʪʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʧʝʨʽʦʜʫ ʩʪʘʪʝʚʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʥʘ ʨʠʩ. 2.13. 

 

ʈʠʩʫʥʦʢ 2.13 ï ɼʽʘʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʧʘʮʽʻʥʪʽʚ ʟ ʖɽɻʉʂ, ʷʢʽ ʙʨʘʣʠ ʫʯʘʩʪʴ ʚ 

ʝʧʽʛʝʥʝʪʠʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʟʘʣʝʞʥʦ ʚʽʜ ʧʝʨʽʦʜʫ ʩʪʘʪʝʚʦʛʦ ʨʦʟʚʠʪʢʫ:1 ï

ʧʨʝʧʫʙʝʨʪʘʪ, 2 ï ʽʥʜʫʢʮʽʷ ʧʫʙʝʨʪʘʪʫ, 3 ï ʧʫʙʝʨʪʘʪ ʪʘ ʧʦʩʪʧʫʙʝʨʪʘʪ  

58%
42%

˾ͦͨͦ͒͘͜͡ ͨ͊ͼ͜Ί͍ͤͭ͜ ͘ ̑˩˥˿˴ ͊͘ ͫͭ͊ͭͭΌ
ό͔͎͔͔͙ͨͤͭ͜;͔ͤ ͔͒ͦͫ͒͗ͤͤ͜͡Ύύ

1

2

27%

46%

27%

˾ͦͨͦ͒͘͜͡ ͨ͊ͼ͜Ί͍ͤͭ͜ ͘ ̑˩˥˿˴Σ Ύ͙ͣ͟ ͍͙ͨͪͦͦ͒ͦͫ͡Ύ 
͔͎͔͔͙ͨͤͭ͜;͔ͤ ͔͒ͦͫ͒͗ͤͤ͜͡Ύ ͔͊͗ͤͦ͘͡ ͍͒͜ ͔ͨͪͦ͒ͯ͜ ͔͍͎ͫͭ͊ͭͦͦ 

͍͙ͪͦͭͯ͘͟

1

2

3
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ʋ 18 ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʚʟʷʣʠ ʫʯʘʩʪʴ ʚ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʝʧʽʛʝʥʝʪʠʯʥʝ 

ʦʙʩʪʝʞʝʥʥʷ  ʙʫʣʦ ʧʨʦʚʝʜʝʥʝ ʚ ʜʦʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ, ʫ 8 ʧʘʮʽʻʥʪʽʚ ï ʚ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ.  

ʄʘʪʝʨʽʘʣʦʤ ʜʣʷ ʝʧʽʛʝʥʝʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʩʘʤʝ ʜʦʩʣʽʜʞʝʥʥʷ ʝʢʩʧʨʝʩʽʾ 

ʤʽʢʨʦʈʅʂ-21 ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʖɽɻʉʂ, ʩʪʘʣʘ ʚʝʥʦʟʥʘ ʢʨʦʚ ʧʘʮʽʻʥʪʽʚ. 

ɺʝʥʦʟʥʫ ʢʨʦʚ ʥʘʙʠʨʘʣʠ ʚ ʩʪʝʨʠʣʴʥʠʭ ʫʤʦʚʘʭ ʫ ʤʦʥʦʚʝʪʠ ʦʙôʻʤʦʤ 2,7 ʤʣ ʟ 

ʢʘʣʽʻʚʦʶ ʩʽʣʣʶ ʝʪʠʣʝʥʜʽʘʤʽʥʪʝʪʨʘʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ (11,7 ʤʄ) ʚ ʷʢʦʩʪʽ 

ʘʥʪʠʢʦʘʛʫʣʷʥʪʫ («Sarstedt», ʅʽʤʝʯʯʠʥʘ), ʟʘʤʦʨʦʞʫʚʘʣʠ ʪʘ ʟʙʝʨʽʛʘʣʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ -20 0ʉ ʚ ʧʝʨʽʦʜ ʚʽʜ 1 ʤʽʩʷʮʷ ʜʦ 1 ʨʦʢʫ. 

ɺʠʟʥʘʯʘʣʠ ʝʢʩʧʨʝʩʽʶ ʤʽʢʨʦʈʅʂ-21. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʧʘʥʝʣʽ 

ʤʽʢʨʦʈʅʂ-21 ʫ ʩʠʨʦʚʘʪʮʽ ʢʨʦʚʽ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʤʝʪʦʜ ʟʚʦʨʦʪʥʦ-ʪʨʘʥʩʢʨʠʧʮʽʡʥʦʾ 

ʧʦʣʽʤʝʨʘʟʥʦʾ ʣʘʥʮʶʛʦʚʦʾ ʨʝʘʢʮʽʾ (ɿʊ-ʇʃʈ) ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʥʘ ʩʠʩʪʝʤʽ 

ʚʠʷʚʣʝʥʥʷ AppliedBiosystems 7500 HT FastReal-Time PCR System ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ TaqManMicroRNAAssay. 

ɺʠʜʽʣʝʥʥʷ ʪʦʪʘʣʴʥʦʾ ʈʅʂ ʟ ʮʽʣʴʥʦʾ ʢʨʦʚʽ ʧʨʦʚʦʜʠʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʤʝʨʮʽʡʥʦʛʦ ʥʘʙʦʨʫ «ʈʠʙʦ-ʟʦʣʴ» (ɸʤʧʣʽʩʝʥʩ). ʂʽʣʴʢʽʩʪʴ ʚʠʜʽʣʝʥʦʾ ʈʅʂ 

ʚʠʟʥʘʯʘʣʠ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽ «NanoDrop 2000c Spectrophotometer» 

(ThermoScientific, USA). ʢɼʅʂ ʩʠʥʪʝʟʫʚʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʙʦʨʫ ʜʣʷ 

ʟʚʦʨʦʪʥʦʾ ʪʨʘʥʩʢʨʠʧʮʽʾ çʈʝʚʝʨʪʘ-Lè (ɸʤʧʣʽʩʝʥʩ). ʆʪʨʠʤʘʥʫ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʟʚʦʨʦʪʥʦʾ ʪʨʘʥʩʢʨʠʧʪʘʟʥʦʾ ʨʝʘʢʮʽʾ ʢɼʅʂ ʚʠʢʦʨʠʩʪʘʥʦ ʚ ʢʽʣʴʢʽʩʥʽʡ ʇʃʈ. 

ɺʽʜʥʦʩʥʫ ʝʢʩʧʨʝʩʽʶ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʽʢʨʦʈʅʂ-21 ʦʙʨʘʭʦʚʫʚʘʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ 

Livak. ɼʣʷ ʥʦʨʤʘʣʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʣʦ ʦʙʨʘʥʦ ʨʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʤʽʢʨʦʈʅʂ-21 

RNU48. ɻʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ ʮʠʢʣʫ (ʉt) ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʤʽʢʨʦʈʅʂ-21 

ʥʦʨʤʘʣʽʟʫʚʘʣʠ ʚʽʜʥʦʩʥʦ ʉt ʝʥʜʦʛʝʥʥʦʛʦ ʢʦʥʪʨʦʣʶ. ʇʦʢʘʟʥʠʢ ʝʢʩʧʨʝʩʽʾ 

ʤʽʢʨʦʈʅʂ-21 ʦʙʯʠʩʣʶʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ 2-ȹCt. ʈʝʟʫʣʴʪʘʪʠ ʦʙʨʦʙʣʷʣʠ ʚ ʧʨʦʛʨʘʤʽ 

Microsoft Excel ʽ ʧʨʝʜʩʪʘʚʣʷʣʠ ʫ ʛʨʘʬʽʯʥʦʤʫ ʚʠʛʣʷʜʽ.  
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2.6 ɼʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ 

ʚʘʨʽʘʥʪʽʚ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ 

 

ʋʩʽ ʧʘʮʽʻʥʪʠ ʧʨʦʭʦʜʠʣʠ ʣʽʢʫʚʘʥʥʷ ʫ ʚʽʜʜʽʣʝʥʥʽ ʪʢʘʥʠʥʥʦʾ ʪʘ ʢʣʽʪʠʥʥʦʾ 

ʪʝʨʘʧʽʾ ɼʋ «ɯʥʩʪʠʪʫʪ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ ʅɸʄʅ ʋʢʨʘʾʥʠ» ʚ ʧʝʨʽʦʜ ʟ 

2016 ʧʦ 2024 ʨʦʢʠ. 

 

2.6.1 ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ 

ʢʫʣʴʰʦʚʠʭ ʪʘ ʢʦʣʽʥʥʠʭ ʩʫʛʣʦʙʽʚ ʚ ʨʽʟʥʠʭ ʛʨʫʧʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

 

ʇʝʨʰʫ ʛʨʫʧʫ ʘʥʘʣʽʟʫ ʩʢʣʘʣʠ 80 ʧʘʮʽʻʥʪʽʚ ʟ 2-3 ʩʪ. ʦʩʪʝʦʘʨʪʨʦʟʫ 

ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ. ɿ ʥʠʭ - 27 ʯʦʣʦʚʽʢʽʚ ʪʘ 53 ʞʽʥʦʢ. ɺʽʢ 

ʧʘʮʽʻʥʪʽʚ ʩʢʣʘʜʘʚ ʚʽʜ 42 ʜʦ 75 ʨʦʢʽʚ. 

ɺʩʽ ʧʘʮʽʻʥʪʠ ʙʫʣʠ ʘʥʘʤʥʝʩʪʠʯʥʦ ʦʧʠʪʘʥʽ ʟʘ ʰʢʘʣʘʤʠ ɺɸʐ (ʚʽʟʫʣʴʥʦ- 

ʘʥʘʣʦʛʦʚʘ ʰʢʘʣʘ), WOMAC (The Western Ontario and McMaster Universities 

Osteoarthritis Index) ʪʘ ʘʣʴʛʦʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʰʢʘʣʦʶ ʃʝʢʝʥʘ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʜʽʾ ʘʨʪʨʦʟʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʝʥʪʛʝʥʦʛʨʘʬʽʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʛʣʦʙʽʚ ʚ ʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʝʢʮʽʷʭ, ʷʢʝ ʚʠʢʦʥʫʚʘʣʠ ʫ ʚʽʜʜʽʣʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ɼʋ çɯʥʩʪʠʪʫʪ ʪʨʘʚʤʘʪʦʣʦʛʽʾ ʪʘ ʦʨʪʦʧʝʜʽʾ ʅɸʄʅ 

ʋʢʨʘʾʥʠè (ʩʝʨʪʠʬʽʢʘʪ ʚʠʟʥʘʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ  ̄ ʇʊ-165/23 

ʚʽʜ 11.05.2023 ʨʦʢʫ). 

ʉʝʨʝʜ 80-ʪʠ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ, 21 ʭʚʦʨʠʡ ʤʘʚ ʦʩʪʝʦʘʨʪʨʦʟ 

ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʘ 2 ʩʪʘʜʽʾ ʟʘ ʜʘʥʠʤʠ ʨʝʥʪʛʝʥʦʛʨʘʤ, 40 ʧʘʮʽʻʥʪʽʚ -

ʦʩʪʝʦʘʨʪʨʦʟ ʢʦʣʽʥʥʠʭ ʩʫʛʣʦʙʽʚ 2 ʩʪʘʜʽʾ, ʪʘ 19 ʧʘʮʽʻʥʪʽʚ - ʦʩʪʝʦʘʨʪʨʦʟ ʢʦʣʽʥʥʠʭ 

ʩʫʛʣʦʙʽʚ 3 ʩʪʘʜʽʾ. 

ɼʠʥʘʤʽʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʚʠʟʥʘʯʘʣʠ ʟʘ ʦʧʠʪʫʚʘʣʴʥʠʢʘʤʠ: ʜʦ 

ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ, ʯʝʨʝʟ 14 ʜʥʽʚ, ʯʝʨʝʟ 21 ʜʝʥʴ, 3 ʤʽʩʷʮʽ, 6 ʤʽʩʷʮʽʚ ʪʘ 9 ʤʽʩʷʮʽʚ. 
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ʇʨʠ ʣʽʢʫʚʘʥʥʽ ʧʘʮʽʻʥʪʽʚ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ ʥʘʩʪʫʧʥʽ ʚʘʨʽʘʥʪʠ 

ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥôʻʢʮʽʡʥʠʭ ʪʝʭʥʽʢ: ʛʽʘʣʫʨʦʥʦʚʘ ʢʠʩʣʦʪʘ ï 16 ʧʘʮʽʻʥʪʽʚ, ɿʊʇ- 

ʪʝʨʘʧʽʷ ï 34 ʧʘʮʽʻʥʪʠ, ɿʊʇ-ʪʝʨʘʧʽʷ + ʛʽʘʣʫʨʦʥʦʚʘ ʢʠʩʣʦʪʘ ʟ ʥʠʟʴʢʦʶ 

ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ ï 10 ʧʘʮʽʻʥʪʽʚ, ʣʽʢʫʚʘʥʥʷ ʘʫʪʦʣʦʛʽʯʥʠʤ ʢʨʽʦʣʽʟʘʪʦʤ 

ʪʨʦʤʙʦʮʠʪʽʚ (ɸʂʊ) ï 10 ʧʘʮʽʻʥʪʽʚ, ɸʂʊ-ʪʝʨʘʧʽʷ + ʛʽʘʣʫʨʦʥʦʚʘ ʢʠʩʣʦʪʘ ʟ 

ʥʠʟʴʢʦʶ ʤʦʣʝʢʫʣʷʨʥʦʶ ʤʘʩʦʶ ï 10 ʧʘʮʽʻʥʪʽʚ. 

ɼʨʫʛʫ ʛʨʫʧʫ ʩʢʣʘʣʠ 48 ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ 1-3 

ʩʪʘʜʽʾ (25 ʯʦʣʦʚʽʢʽʚ ʪʘ 23 ʞʽʥʢʠ), ʩʝʨʝʜʥʽʡ ʚʽʢ ʥʘ ʧʦʯʘʪʦʢ ʣʽʢʫʚʘʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʛʦʥʘʨʪʨʦʟʦʤ 1 ʩʪʘʜʽʾ ʩʢʣʘʜʘʚ 40,5 Ñ 7,3 ʨʦʢʠ, ʫ ʧʘʮʽʻʥʪʽʚ ʟ 2 ʩʪʘʜʽʻʶ ï 50,6 ± 9,4 

ʨʦʢʠ, ʫ ʧʘʮʽʻʥʪʽʚ ʟ 3 ʩʪʘʜʽʻʶ ï 61,9 Ñ 7,1 ʨʽʢ. ɿʘʣʝʞʥʦ ʚʽʜ ʟʘʩʦʙʫ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ, ʧʘʮʽʻʥʪʽʚ ʙʫʣʦ ʨʦʟʧʦʜʽʣʝʥʦ ʥʘ ʜʚʽ ʛʨʫʧʠ: ʜʦ ʧʝʨʰʦʾ ʛʨʫʧʠ 

ʫʚʽʡʰʣʠ 27 ʧʘʮʽʻʥʪʽʚ, ʫ ʷʢʠʭ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʃ-ɿʊʇ, ʜʦ ʜʨʫʛʦʾ ï 21 ʧʘʮʽʻʥʪ, ʫ 

ʷʢʠʭ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ɿʃ-ɿʊʇ (ʪʘʙʣ. 2.5). 

ɿ ʤʝʪʦʶ ʣʽʢʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʚʥʫʪʨʽʰʥʴʦʩʫʛʣʦʙʦʚʽ ʚʚʝʜʝʥʥʷ 4-5 ʤʣ 

ʧʨʝʧʘʨʘʪʫ ʧʽʜ ʫʣʴʪʨʘʩʦʥʦʛʨʘʬʽʯʥʠʤ ʢʦʥʪʨʦʣʝʤ ʚ ʢʦʣʽʥʥʠʡ ʩʫʛʣʦʙ ʪʘ 10-12 ʤʣ 

ʟʙʽʜʥʝʥʦʾ ʧʣʘʟʤʠ ʧʘʨʘʘʨʪʠʢʫʣʷʨʥʦ ʟ ʽʥʪʝʨʚʘʣʦʤ ʚʽʜ 7 ʜʦ 14 ʜʽʙ ʤʽʞ ʽʥ'ʻʢʮʽʷʤʠ. 

ɿʘʛʘʣʴʥʠʡ ʢʫʨʩ ʩʢʣʘʜʘʚʩʷ ʟ 5 ʽʥ'ʻʢʮʽʡ. 

 

ʊʘʙʣʠʮʷ 2.5 ï ʈʦʟʧʦʜʽʣ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʟ ʛʦʥʘʨʪʨʦʟʦʤ ʧʦ ʛʨʫʧʘʭ 

 

ʉʪʘʜʽʷ ʟʘʭʚʦʨʶʚʘʥʥʷ 

(ʟʘ J. Kellgren) 

 

ɺʩʴʦʛʦ 

ɻʨʫʧʠ ʧʘʮʽʻʥʪʽʚ 

ʃ-ɿʊʇ ɿʃ-ɿʊʇ 

1 15 9 6 

2 18 10 8 

3 15 8 7 

ɺʩʴʦʛʦ 48 27 21 

 

ɼʣʷ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʰʢʘʣʠ ʪʘ 

ʦʧʠʪʫʚʘʣʴʥʠʢʠ: ʚʽʟʫʘʣʴʥʘ ʘʥʘʣʦʛʦʚʘ ʰʢʘʣʘ (ɺɸʐ) ʙʦʣʶ, Lysholm, Oxford. 

ʆʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠʣʘʩʴ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʣʽʢʫʚʘʥʥʷ, ʯʝʨʝʟ 2ï5 ʜʥʽʚ ʧʽʩʣʷ 
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ʧʝʨʰʦʾ ʽʥ'ʻʢʮʽʾ, ʧʦʪʽʤ ï ʢʦʞʥʽ 2 ʪʠʞʥʽ ʜʦ ʟʘʢʽʥʯʝʥʥʷ ʣʽʢʫʚʘʥʥʷ ʽ ʢʦʞʥʽ 3 ʤʽʩʷʮʽ 

ʧʽʩʣʷ ʡʦʛʦ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʪʷʛʦʤ ʥʝ ʤʝʥʰʝ 12 ʤʽʩʷʮʽʚ ʚʽʜ ʧʦʯʘʪʢʫ                               ʣʽʢʫʚʘʥʥʷ. 

ʏʠʩʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʧʨʘʮʴʦʚʘʥʦ 

ʤʝʪʦʜʘʤʠ ʦʧʠʩʦʚʦʾ ʩʪʘʪʠʩʪʠʢʠ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʷʢ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʪʘ 

ʩʪʘʥʜʘʨʪʥʽ ʚʽʜʭʠʣʝʥʥʷ. ʗʢ ʢʨʠʪʝʨʽʡ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʧʘʨʘʤʝʪʨʠʯʥʠʡ F-ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫ ʥʘ ʥʦʨʤʘʣʴʥʽʩʪʴ 

ʨʦʟʧʦʜʽʣʫ ʐʘʧʽʨʦ-ɺʽʣʢʘ. ʉʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʶ ʚʚʘʞʘʣʘʩʴ ʨʽʟʥʠʮʷ ʧʨʠ ʨ Ò 

0,05. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ. 

ʊʨʝʪʶ ʛʨʫʧʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʣʠ 120 ʧʘʮʽʻʥʪʽʚ, ʷʢʠʤ ʧʨʦʚʦʜʠʣʦʩʷ 

ʣʽʢʫʚʘʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ʤʝʥʽʩʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥ'ʻʢʮʽʡʥʠʭ 

ʪʝʭʥʽʢ. ʇʘʮʽʻʥʪʠ ʙʫʣʠ ʧʦʜʽʣʝʥʽ ʥʘ 2 ʧʽʜʛʨʫʧʠ: ʜʣʷ 1 ʧʽʜʛʨʫʧʠ (n=58) ʢʫʨʩ 

ʣʽʢʫʚʘʥʥʷ ʩʢʣʘʜʘʚʩʷ ʟ 3 ʧʨʦʮʝʜʫʨ ʚʥʫʪʨʽʰʥʴʦʩʫʛʣʦʙʦʚʠʭ ʽʥ'ʻʢʮʽʡ ʘʫʪʦʣʦʛʽʯʥʦʾ 

ɿʊʇ; ʜʣʷ 2 ʧʽʜʛʨʫʧʠ (n=62) ï ʢʫʨʩ ʣʽʢʫʚʘʥʥʷ ʩʪʘʥʦʚʠʚ 4ï6 ʽʥ'ʻʢʮʽʡ. 

ʆʮʽʥʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ 

ʘʥʢʝʪʫʚʘʥʥʷ ɺɸʐ, ʰʢʘʣʠ Oxford Knee Score (OKS) ʪʘ ʘʥʢʝʪʫʚʘʥʥʷ WOMAC. 

ʆʮʽʥʢʘ ʩʪʘʥʫ ʧʘʮʽʻʥʪʽʚ ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʥʘ ʤʦʤʝʥʪ ʟʚʝʨʥʝʥʥʷ ʯʝʨʝʟ 3 ʤʽʩ., 12 ʤʽʩ. 

ʪʘ 2 ʨʦʢʠ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʢʫʨʩʫ ʢʣʽʪʠʥʥʦʾ ʪʝʨʘʧʽʾ, ʚʽʜʧʦʚʽʜʥʦ. 

ɿʘ ʜʘʥʠʤʠ ʽʩʪʦʨʽʡ ʭʚʦʨʦʙʠ ʚ 1-ʽʡ ʧʽʜʛʨʫʧʽ ʫ 29 (50%) ʧʘʮʽʻʥʪʽʚ ʚʠʷʚʣʝʥʦ 

ʧʦʰʢʦʜʞʝʥʥʷ ʟʘʜʥʴʦʛʦ ʨʦʛʫ ʤʝʜʽʘʣʴʥʦʛʦ ʤʝʥʽʩʢʘ, ʫ 19 (32,7%) ʧʘʮʽʻʥʪʽʚ ï 

ʫʰʢʦʜʞʝʥʥʷ ʪʽʣʘ ʤʝʜʽʘʣʴʥʦʛʦ ʤʝʥʽʩʢʘ ʪʘ ʫ 10 (17,3%) ʧʘʮʽʻʥʪʽʚ ï ʫʰʢʦʜʞʝʥʥʷ 

ʪʽʣʘ ʪʘ ʟʘʜʥʴʦʛʦ ʨʦʛʫ ʤʝʜʽʘʣʴʥʦʛʦ ʤʝʥʽʩʢʘ. ʋ 2-ʽʡ ʧʽʜʛʨʫʧʽ ʫ 33 (53,2%) 

ʧʘʮʽʻʥʪʽʚ ʧʽʜʪʚʝʨʜʞʝʥʽ ʫʰʢʦʜʞʝʥʥʷ ʟʘʜʥʴʦʛʦ ʨʦʛʫ ʤʝʜʽʘʣʴʥʦʛʦ ʤʝʥʽʩʢʘ, ʫ 21 

(33,9%) ʧʘʮʽʻʥʪʘ ï ʫʰʢʦʜʞʝʥʥʷ ʪʽʣʘ ʤʝʜʽʘʣʴʥʦʛʦ ʤʝʥʽʩʢʘ ʪʘ ʫ 8 (12,9%) 

ʧʘʮʽʻʥʪʽʚ ï ʫʰʢʦʜʞʝʥʥʷ ʪʽʣʘ ʪʘ ʟʘʜʥʴʦʛʦ ʨʦʛʫ ʤʝʜʽʘʣʴʥʦʛʦ ʤʝʥʽʩʢʘ (ʪʘʙʣ. 2.6). 
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ʊʘʙʣʠʮʷ 2.6 ï ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʧʨʦʭʦʜʠʣʠ ʢʫʨʩ 

ʨʝʛʝʥʝʨʘʪʠʚʥʦ ʾʽʥ'ʻʢʮʽʡʥʦ ʾʪʝʨʘʧʽʾ (n=120) 

 

ʇʘʨʘʤʝʪʨʠ ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʧʽʜʛʨʫʧʘ 1 

(n = 58) 

ʧʽʜʛʨʫʧʘ 2 

(n = 62) 

ɺʽʢ (ʨʦʢʽʚ), ( x±S))  39 ± 7,3 37 ± 8,1 

ʉʪʘʪʴ [n (%)] ʯʦʣ. 30 (51,7) 29 (46,8) 

ʞʽʥ. 28 (48,3) 33 (53,2) 

ʊʝʨʤʽʥ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʤʽʩ. 24± 0,5 24± 0,7 

ʃʦʢʘʣʽʟʘʮʽʷ 

ʧʦʰʢʦʜʞʝʥʴ [n (%)] 

ʟʘʜʥʽʡ ʨʽʛ ʤʝʜʽʘʣʴʥʦʛʦ 

ʤʝʥʽʩʢʘ 

29 (50) 33 (53,2) 

ʪ̔ ʣʦ ʤʝʜʽʘʣʴʥʦʛʦ ʤʝʥʽʩʢʘ 19 (32,7) 21 (33,9) 

ʪ̔ ʣʦ ʪʘ ʟʘʜʥʽʡ ʨʽʛ 

ʤʝʜʽʘʣʴʥʦʛʦ ʤʝʥʽʩʢʘ 

10 (17,3) 8 (12,9) 

ʂʣʘʩʠʬʽʢʘʮʽʷ 

ʧʦʰʢʦʜʞʝʥʴ 

ʤʝʥʽʩʢʘ ʟʘ Stoller 

2 ʩʪ. ʟʘ Stoller 39 (67,2) 36 (58,1) 

3 ʩʪ. ʟʘ Stoller 15 (25,9) 20 (32,3) 

ʧʦʚʥʠʡ ʨʦʟʨʠʚ 4 (6,9) 6 (9,6) 

 

ʉʝʨʝʜ ʦʙʩʪʝʞʝʥʠʭ ʧʘʮʽʻʥʪʽʚ 1-ʦʾ ʪʘ 2-ʦʾ ʧʽʜʛʨʫʧʠ ʚʩʽ ʚʽʜʤʦʚʠʣʠʩʷ ʚʽʜ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. 

ʃʽʢʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ɿʊʇ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʦʶ 

ʛʽʘʣʫʨʦʥʦʚʦʶ ʢʠʩʣʦʪʦʶ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʷʢ ʩʢʘʬʬʦʣʜ (ʥʦʩʽʡ). ɯʥʪʝʨʚʘʣ 

ʤʽʞ ʽʥ'ʻʢʮʽʷʤʠ ʩʢʣʘʜʘʚ 2 ʪʠʞʥʽ. ɿʘ 10 ʜʥʽʚ ʜʦ ʧʦʯʘʪʢʫ ʧʨʦʮʝʜʫʨ ʪʘ ʧʨʦʪʷʛʦʤ 

ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʣʽʢʫʚʘʥʥʷ ʙʫʣʦ ʨʝʢʦʤʝʥʜʫʚʘʣʠ ʫʪʨʠʤʘʪʠʩʷ ʚʽʜ ʧʨʠʡʦʤʫ 

ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʪʘ ʟʥʝʙʦʣʶʚʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ʋ ʧʝʨʽʦʜ ʣʽʢʫʚʘʥʥʷ ʚʩʽʤ 

ʧʘʮʽʻʥʪʘʤ ʙʫʣʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦʪʨʠʤʘʥʥʷ ʦʙʤʝʞʝʥʴ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ: 

ʩʧʫʩʢ/ʧʽʜʡʦʤ ʩʭʦʜʘʤʠ; ʧʽʜʥʷʪʪʷ ʚʘʛʠ; ʧʝʨʝʨʦʟʛʠʥʘʥʥʷ ʫ ʢʦʣʽʥʥʠʭ ʩʫʛʣʦʙʘʭ; 

ʛʣʠʙʦʢʽ ʧʨʠʩʽʜʘʥʥʷ. 

ʏʝʪʚʝʨʪʫ ʛʨʫʧʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʣʠ 47 ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ 
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ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ 1 ʩʪʘʜʽʾ (17 ʧʘʮʽʻʥʪʽʚ), 2 ʩʪʘʜʽʾ (21 ʧʘʮʽʻʥʪ), 3 ʩʪʘʜʽʾ (9 

ʧʘʮʽʻʥʪʽʚ) (ʪʘʙ. 2.7). ʉʝʨʝʜʥʽʡ ʚʽʢ ʥʘ ʤʦʤʝʥʪ ʣʽʢʫʚʘʥʥʷ ʩʢʣʘʜʘʚ 44 ʨʦʢʠ (ʚʽʜ 22 

ʜʦ 77 ʨʦʢʽʚ). ʍʚʦʨʠʭ ʞʽʥʦʯʦʾ ʩʪʘʪʽ ʙʫʣʦ 20, ʯʦʣʦʚʽʯʦʾ ï 27. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʥʘʩʪʫʧʥʽ ʚʘʨʽʘʥʪʠ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ: ʛʽʧʝʨʪʦʥʽʯʥʠʡ ʨʦʟʯʠʥ ʜʝʢʩʪʨʦʟʠ 

(ʈɼ) (12,5 %) ʫ 15 ʧʘʮʽʻʥʪʽʚ, ʟʙʘʛʘʯʝʥʫ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʫ (ɿʊʇ) ï ʫ 32 

ʧʘʮʽʻʥʪʽʚ. 

ʂʽʣʴʢʽʩʪʴ ʧʨʦʮʝʜʫʨ ʩʪʘʥʦʚʠʣʘ ʚʽʜ 2 ʜʦ 5 ʽʥËʻʢʮʽʡ ʟ ʽʥʪʝʨʚʘʣʦʤ ʤʽʞ 

ʚʚʝʜʝʥʥʷʤʠ ʚʽʜ 7 ʜʦ 30 ʜʽʙ. 

 

ʊʘʙʣʠʮʷ 2.7 ï ʈʦʟʧʦʜʽʣ ʧʘʮʽʻʥʪʽʚ ʯʝʪʚʝʨʪʦʾ ʛʨʫʧʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ 

ʚʘʨʽʘʥʪʦʤ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʷʢʠʡ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ, ʪʘ ʩʪʘʜʽʻʶ 

ʟʘʭʚʦʨʶʚʘʥʥʷ 

 ɺʘʨʽʘʥʪ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ  

ʉʪʘʜʽʷ 

ʟʘʭʚʦʨʶʚʘʥʥʷ 

(J.H. Kellgren) 

ɼʝʢʩʪʨʦʟʘ ɿʊʇ AMK  ɺʩʴʦʛʦ 

1 6 10 1 17 

2 5 14 2 21 

3 4 5 0 9 

ɺʩʴʦʛʦ 15 29 3 47 

 

ɼʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʞʠʪʪʷ ʧʨʦʪʷʛʦʤ ʣʽʢʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʰʢʘʣʠ ʪʘ 

ʦʧʠʪʫʚʘʣʴʥʠʢʠ ɺɸʐ, Lysholm, Oxford. ʈʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ ʦʮʽʥʶʚʘʣʠʩʴ ʷʢ 

ʚʽʜʤʽʥʥʽ, ʜʦʙʨʽ, ʟʘʜʦʚʽʣʴʥʽ ʪʘ ʥʝʟʘʜʦʚʽʣʴʥʽ. ʆʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʦʜʠʣʘʩʴ ʜʦ 

ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ, ʯʝʨʝʟ 2ï5 ʜʥʽʚ ʧʽʩʣʷ ʧʝʨʰʦʾ ʽʥ'ʻʢʮʽʾ, ʧʦʪʽʤ ï ʢʦʞʥʽ 2 ʪʠʞʥʽ. 

ʇ'ʷʪʫ ʛʨʫʧʫ ʩʢʣʘʣʠ 24 ʧʘʮʽʻʥʪʘ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ, ʷʢʠʤ 

ʧʨʦʚʦʜʠʣʦʩʷ ʣʽʢʫʚʘʥʥʷ ʘʫʪʦʤʝʟʦʢʦʥʮʝʥʪʨʘʪʦʤ ʪʨʦʤʙʦʮʠʪʽʚ (ɸʄʂ) 

ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʢʦʤʧʘʥʽʾ çʉʤʘʨʪʩʝʣʣè. ʉʝʨʝʜʥʽʡ ʚʽʢ ʧʘʮʽʻʥʪʽʚ ʟ 

ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ ʥʘ ʧʦʯʘʪʦʢ ʣʽʢʫʚʘʥʥʷ ʩʢʣʘʚ 43,4Ñ8,4 ʨʦʢʠ. 
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ʍʚʦʨʠʭ ʞʽʥʦʯʦʾ ʩʪʘʪʽ ʙʫʣʦ 14, ʯʦʣʦʚʽʯʦʾ ï 10. ɻʦʥʘʨʪʨʦʟ 1 ʩʪʘʜʽʾ ʙʫʚ ʚʠʟʥʘʯʝʥʠʡ 

ʫ 11 ʧʘʮʽʻʥʪʽʚ, 2 ʩʪʘʜʽʾ ï ʫ 9 ʧʘʮʽʻʥʪʽʚ, 3 ʩʪʘʜʽʾ ï ʫ 4 ʧʘʮʽʻʥʪʽʚ. 

ʐʦʩʪʫ ʛʨʫʧʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʣʠ 154 ʧʘʮʽʻʥʪʠ ʟ 1ï2 ʩʪʘʜʽʻʶ 

ʦʩʪʝʦʘʨʪʨʦʟʫ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ ʪʘ ʧʦʰʢʦʜʞʝʥʥʷʤʠ ʤʝʥʽʩʢʽʚ. ɺʩʽ ʧʘʮʽʻʥʪʠ ʙʫʣʠ 

ʧʨʦʽʥʬʦʨʤʦʚʘʥʽ ʪʘ ʦʪʨʠʤʘʥʦ ʟʛʦʜʫ ʥʘ ʫʯʘʩʪʴ ʚ ʜʦʩʣʽʜʞʝʥʥʽ.  

ʈʦʟʧʦʜʽʣ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʟʥʘʯʘʚʩʷ ʨʘʥʜʦʤʥʠʤ ʩʧʦʩʦʙʦʤ ʥʘ 3 

ʜʦʩʣʽʜʞʫʚʘʥʽ ʛʨʫʧʠ, ʟʘʣʝʞʥʦ ʚʽʜ ʚʘʨʽʘʥʪʫ ʫʰʢʦʜʞʝʥʥʷ ʤʝʥʽʩʢʘ ʢʦʣʽʥʥʦʛʦ 

ʩʫʛʣʦʙʘ: ʛʨʫʧʘ ˉ1 ʧʘʮʽʻʥʪʽʚ (n=53), ʚʽʢʦʚʠʡ ʜʽʘʧʘʟʦʥ ʚʽʜ 18 ʜʦ 68 ʨʦʢʽʚ (42Ñ16 

ʨʦʢʽʚ, (xÑS)), ʨʦʟʧʦʜʽʣ ʟʘ ʩʪʘʪʪʶ ï 20 ʞʽʥʦʢ ʪʘ 33 ʯʦʣʦʚʽʢʽʚ, ʫ 40 (75,4%) 

ʧʘʮʽʻʥʪʽʚ ʚʠʷʚʣʝʥʦ ʫʰʢʦʜʞʝʥʥʷ ʤʝʜʽʘʣʴʥʦʛʦ ʤʝʥʽʩʢʘ, ʫ 6 (11,3 %) ʧʘʮʽʻʥʪʽʚ ï 

ʫʰʢʦʜʞʝʥʥʷ ʣʘʪʝʨʘʣʴʥʦʛʦ ʤʝʥʽʩʢʘ ʪʘ ʫ 7 (13,3%) ʧʘʮʽʻʥʪʽʚ ï ʫʰʢʦʜʞʝʥʥʷ 

ʣʘʪʝʨʘʣʴʥʦʛʦ ʪʘ ʤʝʜʽʘʣʴʥʦʛʦ ʤʝʥʽʩʢʽʚ. ɿʘ ʣʦʢʘʣʽʟʘʮʽʻʶ ʫ 44 (83%) ï 

ʫʰʢʦʜʞʝʥʥʷ ʟʘʜʥʴʦʛʦ ʨʦʛʫ, ʫ 9 (17%) ʫʰʢʦʜʞʝʥʥʷ ʪʽʣʘ ʪʘ ʟʘʜʥʴʦʛʦ ʨʦʛʫ 

ʤʝʥʽʩʢʘ. ɿʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʫ 41 (77,3%) ʧʘʮʽʻʥʪʽʚ ʫʰʢʦʜʞʝʥʥʷ ʟʘ Stoller ï 2ʩʪ. ʪʘ 

ʫ 12 (22,7%) ʧʦʰʢʦʜʞʝʥʥʷ ʟʘ Stoller ï 3ʩʪ. 

ɺ ʛʨʫʧʽ ˉ2 (n=49), ʜʝ ʚʽʢʦʚʠʡ ʜʽʘʧʘʟʦʥ ʧʘʮʽʻʥʪʽʚ ʩʪʘʥʦʚʠʚ ʚʽʜ 26 ʜʦ 71 

ʨʦʢʽʚ (34Ñ18 ʨʦʢʠ, (xÑS)) ʫʚʽʡʰʣʠ 24 ʞʽʥʢʠ ʽ 25 ʯʦʣʦʚʽʢʽʚ, ʟʘ ʦʟʥʘʢʘʤʠ ʄʈʊ ʫ 

41 (83,6%) ʧʘʮʽʻʥʪʘ ʚʠʷʚʣʝʥʦ ʧʦʰʢʦʜʞʝʥʥʷ ʤʝʜʽʘʣʴʥʦʛʦ ʤʝʥʽʩʢʘ, ʽ ʫ 8 (16,4%) 

ʧʘʮʽʻʥʪʽʚ ï ʧʦʰʢʦʜʞʝʥʥʷ ʣʘʪʝʨʘʣʴʥʦʛʦ ʪʘ ʤʝʜʽʘʣʴʥʦʛʦ ʤʝʥʽʩʢʽʚ. ɿʘ 

ʣʦʢʘʣʽʟʘʮʽʻʶ ʫ 38 (77,6%) ï ʫʰʢʦʜʞʝʥʥʷ ʟʘʜʥʴʦʛʦ ʨʦʛʫ, ʫ 11 (22,4%) 

ʧʦʰʢʦʜʞʝʥʥʷ ʪʽʣʘ ʪʘ ʟʘʜʥʴʦʛʦ ʨʦʛʫ. ɿʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ Stoller ʫ 35 (71,4%) 

ʧʘʮʽʻʥʪʽʚ ʚʠʷʚʣʝʥʦ 2ʩʪ. ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ ʫ 14 (28,6%) ʧʦʰʢʦʜʞʝʥʥʷ 3ʩʪ. 

ɺ ʛʨʫʧʽ ˉ3 (n=52) ʚʽʢ ʧʘʮʽʻʥʪʽʚ ʩʪʘʥʦʚʠʚ ʚʽʜ 28 ʜʦ 70 ʨʦʢʽʚ (36Ñ21 ʨʦʢʽʚ,  

( xÑS)), ʩʝʨʝʜ ʷʢʠʭ 33 ʞʽʥʢʠ ʪʘ 19 ʯʦʣʦʚʽʢʽʚ; ʫ 45 (86,5%) ʧʘʮʽʻʥʪʽʚ ʚʠʷʚʣʝʥʦ 

ʫʰʢʦʜʞʝʥʥʷ ʤʝʜʽʘʣʴʥʦʛʦ ʤʝʥʽʩʢʘ, ʫ 3 (5,8%) ʧʘʮʽʻʥʪʽʚ ï ʫʰʢʦʜʞʝʥʥʷ 

ʣʘʪʝʨʘʣʴʥʦʛʦ ʤʝʥʽʩʢʘ ʪʘ ʫ 4 (7,7%) ʧʘʮʽʻʥʪʽʚ ï ʧʦʰʢʦʜʞʝʥʥʷ ʣʘʪʝʨʘʣʴʥʦʛʦ ʪʘ 

ʤʝʜʽʘʣʴʥʦʛʦ ʤʝʥʽʩʢʽʚ. ɿʘ ʣʦʢʘʣʽʟʘʮʽʻʶ ʫ 40 (76,9%) ï ʧʦʰʢʦʜʞʝʥʥʷ ʟʘʜʥʴʦʛʦ 

ʨʦʛʫ, ʫ 12 (23,1%) ï ʧʦʰʢʦʜʞʝʥʥʷ ʪʽʣʘ ʪʘ ʟʘʜʥʴʦʛʦ ʨʦʛʫ. ɿʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʫ 42 

(80,8%) ʧʘʮʽʻʥʪʽʚ ʙʫʣʦ ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʧʦʰʢʦʜʞʝʥʥʷ ʟʘ Stoller ï 2ʩʪ. ʪʘ ʫ 10 

(19,2%) ʧʦʰʢʦʜʞʝʥʥʷ ʟʘ Stoller ï 3ʩʪ. (ʪʘʙʣ. 2.8). 
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ʊʘʙʣʠʮʷ 2.8 ï ʈʦʟʧʦʜʽʣ ʧʘʮʽʻʥʪʽʚ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʫʧ ʦʙʩʪʝʞʝʥʥʷ (n=154) 

ʇʘʨʘʤʝʪʨʠ  ɻʨʫʧʘ ˉ1 

(n = 53) 

ɻʨʫʧʘ ˉ2 

 (n = 49) 

ɻʨʫʧʘ ˉ3 

(n = 52) 

ɺʽʢ (ʨʦʢʽʚ), ( x±S))  42±16 34±18 36± 21 

ʉʪʘʪʴ [n (%)] ʏʦʣ. 33 (62,2%) 25 (51%) 19 (36,5%) 

ɾʽʥ. 20 (37,8%) 24 (49%) 33 (63,5%) 

ʃʦʢʘʣʽʟʘʮʽʷ 

ʫʰʢʦʜʞʝʥʥʷ,  

[n (%)] 

ʤʝʜʽʘʣʴʥʠʡ 

ʤʝʥʽʩʢ 

40 (75,4%) 41 (83,6%) 45 (86,5%) 

ʣʘʪʝʨʘʣʴʥʠʡ 

ʤʝʥʽʩʢ 

6 (11,3%) ï 3 (5,8 %) 

ʧʦʰʢʦʜʞʝʥʥʷ 

ʦʙʦʭ ʤʝʥʽʩʢʽʚ 

7 (13,3%) 8 (16,4%) 4 (7,7%) 

ʂʣʘʩʠʬʽʢʘʮʽʷ 

ʫʰʢʦʜʞʝʥʴ ʟʘ 

Stoller, [n (%)] 

2 ʩʪ. 41 (77,3%) 35 (71,4%) 42 (80,8%) 

3 ʩʪ. 12 (22,7%) 14 (28,6%) 10 (19,2%) 

 

ʇʽʩʣʷ ʨʘʥʜʦʤʽʟʘʮʽʾ ʧʘʮʽʻʥʪʘʤ ʟ ʨʽʟʥʠʭ ʛʨʫʧ ʙʫʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʝʚʥʠʡ 

ʚʘʨʽʘʥʪ ʣʽʢʫʚʘʥʥʷ: ʤʝʪʦʜʠʢʘ ʣʽʢʫʚʘʥʥʷ ʛʨʫʧʠ ˉ1 ʚʢʣʶʯʘʣʘ 

ʚʥʫʪʨʽʰʥʴʦʩʫʛʣʦʙʦʚʝ ʚʚʝʜʝʥʥʷ ʧʣʘʟʤʠ, ʟʙʘʛʘʯʝʥʦʾ ʪʨʦʤʙʦʮʠʪʘʤʠ ʟ ʚʠʩʦʢʦʶ ʾʭ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ (ʥʝ ʤʝʥʰʝ 1 ʤʣʥ /ɛL) ʽ ʚʠʩʦʢʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʣʝʡʢʦʮʠʪʽʚ (ʃ-

ɿʊʇ) ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʦʶ ʛʽʘʣʫʨʦʥʦʚʦʶ ʢʠʩʣʦʪʦʶ (çHialurom», 

S.C. (2 ml), ʈʫʤʫʥʽʷ), ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʚ ʷʢʦʩʪʽ ʩʢʘʬʬʦʣʜʘ (ʥʦʩʽʷ). 

ʂʽʣʴʢʽʩʪʴ ʽʥôʻʢʮʽʡ ʚʽʜ 3 ʜʦ 6 (ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥ ʁʫʰʢʦʜʞʝʥʥ ̫ʟʘ Stoller), 

(15 ʤʛ/ʤʣ ʛʽʘʣʫʨʦʥʦʚʦʾ ʢʠʩʣʦʪʠ ʪʘ 3 ʤʣ ʈRP) ʟ ʽʥʪʝʨʚʘʣʦʤ ʤʽʞ ʽʥ'ʻʢʮʽʷʤʠ 2 

ʪʠʞʥʽ. 

ɿʘ 10 ʜʥʽʚ ʜʦ ʧʦʯʘʪʢʫ ʧʨʦʮʝʜʫʨ ʪʘ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʣʽʢʫʚʘʥʥʷ 

ʙʫʣʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʫʪʨʠʤʘʪʠʩʷ ʚʽʜ ʧʨʠʡʦʤʫ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʪʘ 
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ʟʥʝʙʦʣʶʚʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. ʋ ʧʝʨʽʦʜ ʣʽʢʫʚʘʥʥʷ ʫʩʽʤ ʧʘʮʽʻʥʪʘʤ ʙʫʣʦ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦʪʨʠʤʘʥʥʷ ʦʙʤʝʞʝʥʴ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ: 

Å ʩʧʫʩʢ/ʧʽʜʡʦʤ ʩʭʦʜʘʤʠ; 

Å ʧʽʜʥʷʪʪʷ ʪʷʞʢʦʩʪʽ; 

Å ʧʝʨʝʨʦʟʛʠʥʘʥʥʷ ʫ ʢʦʣʽʥʥʠʭ ʩʫʛʣʦʙʘʭ; 

Å ʛʣʠʙʦʢʽ ʧʨʠʩʽʜʘʥʥʷ. 

ɻʨʫʧʘ ˉ2ï ʦʪʨʠʤʫʚʘʣʘ ʪʝʨʘʧʽʶ ʥʝʩʪʝʨʦʾʜʥʠʤʠ ʧʨʦʪʠʟʘʧʘʣʴʥʠʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ (ɯʙʫʧʨʦʬʝʥ, çɹʦʨʱʘʛʽʚʩʢʠʡ ʍʌɿè, ʋʢʨʘʾʥʘ, ʪʘʙ. 200 ʤʛ) 

ʧʝʨʦʨʘʣʴʥʦ, ʧʦ 1 ʪʘʙʣ. 2 ʨ/ʜʝʥʴ, 7 ʜʥʽʚ ʟ ʧʝʨʝʨʚʦʶ 1 ʪʠʞʜʝʥʴ) ʧʨʦʪʷʛʦʤ 2-ʭ ʤʽʩ. 

ʪʘ ʢʫʨʩ ʬʽʟʠʯʥʠʭ ʚʧʨʘʚ, ʱʦ ʚʢʣʶʯʘʣʠ ʝʣʝʤʝʥʪʠ ʪʨʘʢʮʽʾ, ʚʧʨʘʚ ʥʘ ʫʢʨʽʧʣʝʥʥʷ 

m. quadriceps femoris, ʪʘ ʚʧʨʘʚ ʥʘ ʨʦʟʪʷʛʥʝʥʥʷ (ʪʨʠʚʘʣʽʩʪʴ ʟʘʥʷʪʪʷ 25-30 ʭʚ., 3 

ʨʘʟʠ ʥʘ ʪʠʞʜʝʥʴ). 

ʇʘʮʽʻʥʪʘʤ ʛʨʫʧʠ ˉ3 ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʧʘʨʮʽʘʣʴʥʘ ʨʝʟʝʢʮʽʷ ʤʝʥʽʩʢʘ ʧʽʜ 

ʘʨʪʨʦʩʢʦʧʽʯʥʠʤ ʢʦʥʪʨʦʣʝʤ ʟ ʧʦʜʘʣʴʰʠʤ ʥʘʜʘʥʥʷʤ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ 

ʨʫʭʦʚʦʛʦ ʨʝʞʠʤʫ ʚ ʤʝʞʘʭ 1 ʤʽʩ. ʧʽʩʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʪʨʫʯʘʥʥʷ. 

ʂʨʠʪʝʨʽʾ ʚʠʢʣʶʯʝʥʥʷ ʧʘʮʽʻʥʪʽʚ: 

- ʛʦʩʪʨʝ ʫh ʢʦʜʞʝʥʥʷ ʤʝʥʽʩʢʫ (ʜʦ 1 ʤʽʩ. ʧʽʩʣʷ ʪʨʘʚʤʠ) ; 

- ʧʦʰʢʦʜʞʝʥʥʷ ʤʝʥʽʩʢʫ ʧʦ ʪʠʧʫ "ʨʫʯʢʠ ʣʽʡʢʠ"; 

- ʥʘʷʚʥʽʩʪʴ ʙʣʦʢʫ ʚ ʩʫʛʣʦʙʽ; 

- ʥʘʷʚʥʽʩʪʴ ʦʩʪʝʦʘʨʪʨʦʟʫ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ 3 ʩʪ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʮʽʥʢʘ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʧʨʦʚʦʜʠʣʘʩʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʰʢʘʣʠ Visual analogue scale (VAS, ʩʤ), ʦʮʽʥʢʘ ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʘʪʫʩʫ 

ʧʘʮʽʻʥʪʽʚ ʧʨʦʚʦʜʠʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʢʘʣʠ Knee Injury and Osteoarthritis 

Outcome Score (KOOS) ʪʘ ʘʥʢʝʪʫʚʘʥʥʷʤ WOMAC (ʽʥʜʝʢʩ ʦʩʪʝʦʘʨʪʨʦʟʫ 

ɿʘʭʽʜʥʦʛʦ ʆʥʪʘʨʽʦ ʽ McMaster). ʂʣʽʥʽʯʥʘ ʦʮʽʥʢʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʯʝʨʝʟ 3 ʤʽʩ., 6 ʤʽʩ., 12 ʤʽʩ., 24 ʤʽʩ. ʪʘ 36 ʤʽʩ., ʚʽʜʧʦʚʽʜʥʦ.  

ʄʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʤʘʪʝʨʽʘʣʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ MedStat ʤʝʪʦʜʘʤʠ ʦʧʠʩʦʚʦʾ 

ʩʪʘʪʠʩʪʠʢʠ, ʨʦʟʨʘʭʦʚʫʶʯʠ ʚ ʛʨʫʧʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢ ʩʝʨʝʜʥʽ 

ʚʠʙʽʨʢʦʚʽ ʟʥʘʯʝʥʥʷ (ʄ) ʪʘ ʧʦʤʠʣʢʫ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ (m), ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ 
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ʥʘʚʝʜʝʥʽ ʷʢ ʯʘʩʪʦʪʠ ʪʘ ʾʭ ʚʽʜʩʦʪʢʦʚʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ. ʉʪʘʪʠʩʪʠʯʥʘ ʟʥʘʯʫʱʽʩʪʴ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʚʠʟʥʘʯʝʥʘ ʧʘʨʘʤʝʪʨʠʯʥʠʤʠ ʪʘ ʥʝʧʘʨʘʤʝʪʨʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ: ʤʽʞ 

ʢʽʣʴʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʥʝʟʘʣʝʞʥʠʭ ʛʨʫʧ ï ʟʘ ʜʦʧʦʤʦʛʦʶ t-ʢʨʠʪʝʨʽʶ ʪʝʩʪʫ 

ʉʪʴʶʜʝʥʪʘ. ɼʣʷ ʚʩʽʭ ʚʠʜʽʚ ʘʥʘʣʽʟʫ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤʠ ʚʚʘʞʘʣʠ ʚʽʜʤʽʥʥʦʩʪʽ 

ʧʨʠ ʨ<0,05. 

 

2.6.2 ʄʘʪʝʨʽʘʣʠ ʜʣʷ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ 

ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʜʽʣʷʥʢʠ ʢʫʣʴʰʦʚʠʭ ʪʘ ʢʦʣʽʥʥʠʭ ʩʫʛʣʦʙʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

 

ɿʘʛʘʣʴʥʫ ʛʨʫʧʫ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʘʩʝʧʪʠʯʥʦʛʦ ʥʝʢʨʦʟʫ 

ʜʽʣʷʥʢʠ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʩʢʣʘʣʠ 182 ʧʘʮʽʻʥʪʘ (262 ʩʫʛʣʦʙʘ), 

ʩʝʨʝʜ ʷʢʠʭ 102 ʯʦʣʦʚʽʢʠ ʪʘ 80 ʞʽʥʦʢ. ʉʝʨʝʜʥʽʡ ʚʽʢ ʭʚʦʨʠʭ ʩʪʘʥʦʚʠʚ 42,5Ñ 20,8 

ʨʦʢʠ. ʋ 121 ʧʘʮʽʻʥʪʘ (187 ʩʫʛʣʦʙʽʚ) ʙʫʚ ʘʩʝʧʪʠʯʥʠʡ ʥʝʢʨʦʟ ʢʫʣʴʰʦʚʠʭ ʩʫʛʣʦʙʽʚ, 

ʫ 61 ʧʘʮʽʻʥʪʘ (75 ʩʫʛʣʦʙʽʚ) ï ʘʩʝʧʪʠʯʥʠʡ ʥʝʢʨʦʟ ʜʽʣʷʥʢʠ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ. 

ʉʝʨʝʜʥʽʡ ʚʽʢ ʧʘʮʽʻʥʪʽʚ ʟ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʠʭ ʩʫʛʣʦʙʽʚ ʩʪʘʥʦʚʠʚ 

40,4Ñ18,7 ʨʦʢʽʚ, ʩʝʨʝʜʥʽʡ ʚʽʢ ʧʘʮʽʻʥʪʽʚ ʟ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʦʣʽʥʥʠʭ 

ʩʫʛʣʦʙʽʚ - 51,2Ñ9,3. 

ʉʝʨʝʜ ʯʦʣʦʚʽʢʽʚ 80 ʧʘʮʽʻʥʪʽʚ ʙʫʣʦ ʧʨʦʣʽʢʦʚʘʥʦ ʟ ʧʨʠʚʦʜʫ ʘʩʝʧʪʠʯʥʦʛʦ 

ʥʝʢʨʦʟʫ ʢʫʣʴʰʦʚʠʭ ʩʫʛʣʦʙʽʚ (40 ʧʘʮʽʻʥʪʽʚ ʟ ʦʜʥʦʩʪʦʨʦʥʥʽʤ ʫʨʘʞʝʥʥʷʤ ʪʘ 46 ï ʟ 

ʜʚʦʙʽʯʥʠʤ) ʪʘ 22 ʧʘʮʽʻʥʪʠ ʟ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʜʽʣʷʥʢʠ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ (19 

ï ʟ ʦʜʥʦʩʪʦʨʦʥʥʽʤ ʫʨʘʞʝʥʥʷʤ ʪʘ 3 ï ʟ ʜʚʦʙʽʯʥʠʤ).  

ʉʝʨʝʜ ʧʘʮʽʻʥʪʽʚ ʞʽʥʦʯʦʾ ʩʪʘʪʽ, 41 ʭʚʦʨʘ ʙʫʣʘ ʧʨʦʣʽʢʦʚʘʥʘ ʟ ʧʨʠʚʦʜʫ 

ʘʩʝʧʪʠʯʥʦʛʦ ʥʝʢʨʦʟʫ ʢʫʣʴʰʦʚʠʭ ʩʫʛʣʦʙʽʚ (21 ï ʟ ʦʜʥʦʩʪʦʨʦʥʥʽʤ ʫʨʘʞʝʥʥʷʤ ʪʘ 

20 ï ʟ ʜʚʦʙʽʯʥʠʤ) ʪʘ 39 ʟ ʧʨʠʚʦʜʫ ʘʩʝʧʪʠʯʥʦʛʦ ʥʝʢʨʦʟʫ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ (28 ï 

ʤʘʣʠ ʦʜʥʦʩʪʦʨʦʥʥʻ ʫʨʘʞʝʥʥʷ, 11 ï ʜʚʦʙʽʯʥʝ).  

ʉʝʨʝʜʥʽʡ ʪʝʨʤʽʥ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ ʫʩʽʭ ʛʨʫʧʘʭ ʘʥʘʣʽʟʫ ʩʢʣʘʚ 12 Ñ 0,5 

ʤʽʩʷʮʽʚ. 

ɺ ʪʘʙʣʠʮʽ 2.9 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʦʟʧʦʜʽʣ ʧʘʮʽʻʥʪʽʚ ʟ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ 



120 
 

ʜʣ̔ʥ̫ʢʠ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ ʪʘ ʩʪʘʪʽ, ʘ ʪʘʢʦʞ 

ʣʦʢʘʣʽʟʘʮʽʾ ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

 

ʊʘʙʣʠʮʷ 2.9 ï ʈʦʟʧʦʜʽʣ ʧʘʮʽʻʥʪʽʚ ʟ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʜʽʣʷʥʢʠ 

ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʟʘ ʚʽʢʦʤ, ʩʪʘʪʪʶ ʪʘ ʣʦʢʘʣʽʟʘʮʽʻʶ 

ʧʘʪʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʇʘʨʘʤʝʪʨʠ ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʇʦʢʘʟʥʠʢ 

ʟʘʛʘʣʴʥʠʡ 

ʂʫʣʴʰʦʚʠʡ 

ʩʫʛʣʦʙ 

ʂʦʣʽʥʥʠʡ 

ʩʫʛʣʦʙ 

ɺʽʢ  ʨʦʢʽʚ 42,5 Ñ 20,8 40,4Ñ18,7 51,2Ñ9,3 

ʉʪʘʪʴ [n (%)] ʏʦʣ. 102 80 

(126 ʩʫʛʣʦʙʽʚ) 

22 

(25 ʩʫʛʣʦʙʽʚ) 

ɾʽʥ. 80 41 

(61 ʩʫʛʣʦʙ) 

39 

(50 ʩʫʛʣʦʙʽʚ) 

ʊʝʨʤʽʥ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ  

ʄʽʩ. 12Ñ 0,5 12Ñ 0,5 12Ñ 0,5 

 

ʋ ʧʘʮʽʻʥʪʽʚ ʟ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʘ ʨʝʟʫʣʴʪʘʪʠ 

ʣʽʢʫʚʘʥʥʷ ʘʥʘʣʽʟʫʚʘʣʠ ʟʘ ʰʢʘʣʘʤʠ HOOS,  OHS ʪʘ ɺɸʐ.  ɺʽʜʧʦʚʽʜʥʦ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ïʟʘ ʰʢʘʣʘʤʠ KOOS, OKS 

ʪʘ ɺɸʐ. 

ɸʥʘʣʽʟ ʧʨʦʚʦʜʠʣʠ ʟʘʣʝʞʥʦ ʚʽʜ ʚʘʨʽʘʥʪʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ 

ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʋ ʛʨʫʧʽ 1 ʧʘʮʽʻʥʪʘʤ ʧʨʦʚʦʜʠʣʠ ʪʫʥʝʣʽʟʘʮʽʶ 

ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ (ʧʨʠ ʘʩʝʧʪʠʯʥʦʤʫ ʥʝʢʨʦʟʽ ʜʽʣʷʥʢʠ ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʘ) ʘʙʦ 

ʜʠʩʪʘʣʴʥʦʛʦ (ʧʨʠ ʘʩʝʧʪʠʯʥʦʤʫ ʥʝʢʨʦʟʽ ʜʽʣʷʥʢʠ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ) ʚʽʜʜʽʣʫ 

ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ ʟ ʧʦʜʘʣʴʰʠʤ ʚʚʝʜʝʥʥʷʤ ʤʦʥʦʥʫʢʣʝʘʨʥʦʾ ʬʨʘʢʮʽʾ ʘʩʧʽʨʘʪʫ 

ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ (ʦʜʥʦʝʪʘʧʥʝ ʣʽʢʫʚʘʥʥʷ). ʋ ʛʨʫʧʽ 2 ʧʝʨʰʠʤ ʝʪʘʧʦʤ ʧʨʦʚʦʜʠʣʠ 

ʧʝʨʝʜʦʧʝʨʘʮʽʡʥʫ ʧʽʜʛʦʪʦʚʢʫ, ʰʣʷʭʦʤ ʚʥʫʪʨʽʰʥʴʦʩʫʛʣʦʙʦʚʦʛʦ ʚʚʝʜʝʥʥʷ 

ʘʫʪʦʣʦʛʽʯʥʦʛʦ ʢʨʦʽʣʽʟʘʪʫ ʪʨʦʤʙʦʮʠʪʽʚ, ʜʨʫʛʠʤ ʝʪʘʧʦʤ ʧʨʦʚʦʜʠʣʠ ʪʫʥʝʣʽʟʘʮʽʶ ʟ 

ʚʚʝʜʝʥʥʷʤ ʤʦʥʦʥʫʢʣʝʘʨʥʦʾ ʬʨʘʢʮʽʾ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ (ʜʚʦʝʪʘʧʥʝ 

ʣʽʢʫʚʘʥʥʷ). ʈʦʟʧʦʜʽʣ ʧʘʮʽʻʥʪʽʚ ʫ ʛʨʫʧʘʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙ. 2.10. 



 
 
 

121 

ʊʘʙʣʠʮʷ 2.10 ï ʈʦʟʧʦʜʽʣ ʧʘʮʽʻʥʪʽʚ ʟ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʜʽʣʷʥʢʠ 

ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʚʘʨʽʘʥʪʫ ʈɯʊ (ʛʨʫʧʘ 1 ï 

ʦʜʥʦʝʪʘʧʥʝ ʣʽʢʫʚʘʥʥʷ, ʛʨʫʧʘ 2 ï ʜʚʦʝʪʘʧʥʝ ʣʽʢʫʚʘʥʥʷ) 

ɺʘʨʽʘʥʪ ʈɯʊ ʆʜʥʦʝʪʘʧʥʝ ʣʽʢʫʚʘʥʥʷ ɼʚʦʝʪʘʧʥʝ ʣʽʢʫʚʘʥʥʷ 

ʂʫʣʴʰʦʚʠʡ ʩʫʛʣʦʙ 

(ʧʘʮʽʻʥʪʽʚ/ʩʫʛʣʦʙʽʚ) 

60/85 61/102 

ʂʦʣʽʥʥʠʡ ʩʫʛʣʦʙ 

(ʧʘʮʽʻʥʪʽʚ/ʩʫʛʣʦʙʽʚ) 

29/29 32/46 

 

ʊʘʢʦʞ ʘʥʘʣʽʟʫʚʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʜʽʾ ʘʩʝʧʪʠʯʥʦʛʦ 

ʥʝʢʨʦʟʫ ʟʘ  Ficat. ɼʣʷ ʧʘʮʽʻʥʪʽʚ ʟ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʜʽʣʷʥʢʠ ʢʫʣʴʰʦʚʦʛʦ 

ʩʫʛʣʦʙʘ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʰʢʘʣʠ Harris Hip Score, Oxford Hip Score ʪʘ ɺɸʐ, ʘ ʜʣʷ 

ʧʘʮʽʻʥʪʽʚ ʟ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʜʽʣʷʥʢʠ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ ï KOOS, Oxford 

Knee Score ʪʘ ɺɸʐ. ʈʦʟʧʦʜʽʣ ʧʘʮʽʻʥʪʽʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙ. 2.11 

 

ʊʘʙʣʠʮʷ 2.11 ï ʈʦʟʧʦʜʽʣ ʧʘʮʽʻʥʪʽʚ ʟ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʜʽʣʷʥʢʠ 

ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʜʽʾ ʟʘ Ficat 

ʉʪʘʜʽʷ ɸʅ ʟʘ Ficat ʂʫʣʴʰʦʚʠʡ ʩʫʛʣʦʙ ʂʦʣʽʥʥʠʡ ʩʫʛʣʦʙ 

1 (ʧʘʮʽʻʥʪʽʚ/ʩʫʛʣʦʙʽʚ) 43/68 26/37 

2 (ʧʘʮʽʻʥʪʽʚ/ʩʫʛʣʦʙʽʚ) 51/76 21/24 

3 (ʧʘʮʽʻʥʪʽʚ/ʩʫʛʣʦʙʽʚ) 27/43 14/14 

 

ʈʦʙʦʪʘ ʤʝʪʨʦʣʦʛʽʯʥʦ ʟʘʙʝʟʧʝʯʝʥʘ. ɼʘʥʽ ʧʨʦ ʟʘʩʦʙʠ ʚʠʤʽʨʶʚʘʣʴʥʦʾ 

ʪʝʭʥʽʢʠ ʪʘ ʤʝʜʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚʽʜʦʙʨʘʞʝʥʽ ʫ ʜʦʜʘʪʢʫ 7 «ʇʝʨʝʣʽʢ ʟʘʩʦʙʽʚ 

ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ, ʷʢʽ ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ» ʪʘ «ʇʝʨʝʣʽʢ ʟʘʩʦʙʽʚ ʤʝʜʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʽ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥ ̔ʚ 

ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ». 
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ʈʆɿɼɯʃ 3  

ʈɽɻɽʅɽʈɸʊʀɺʅɯ ɽʌɽʂʊʀ ɹɯʆʊɽʍʅʆʃʆɻɯʏʅʀʍ ʇʈʆɼʋʂʊɯɺ IN 

VITRO ʅɸ ʇʈʀʂʃɸɼɯ ɿɹɸɻɸʏɽʅʆɰ ʊʈʆʄɹʆʎʀʊɸʄʀ ʇʃɸɿʄʀ ʊɸ ɰɰ 

ʇʆʍɯɼʅʀʍ 

 

3.1 ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʝʬʝʢʪʽʚ ʃ-ɿʊʇ ʪʘ ʇɿʊ ʥʘ ʤʝʪʘʙʦʣʽʟʤ 

ʤʦʥʦʮʠʪʽʚ ʘʫʪʦʣʦʛʽʯʥʦʾ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʣʶʜʠʥʠ 

 

ʌʘʛʦʮʠʪʘʨʥʘ ʘʢʪʠʚʥʽʩʪʴ ʤʦʥʦʥʫʢʣʝʘʨʥʠʭ ʬʘʛʦʮʠʪʽʚ ʨʝʘʣʽʟʫʻʪʴʩʷ ʽʟ 

ʟʘʣʫʯʝʥʥʷʤ ʚʝʣʠʢʦʾ ʛʨʫʧʠ ʨʝʮʝʧʪʦʨʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʨʝʮʝʧʪʦʨʽʚ ʦʯʠʱʝʥʥʷ. 

ʇʽʜʚʠʱʝʥʥʷ ʝʥʜʦʮʠʪʘʨʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʧʦʚôʷʟʘʥʝ, ʷʢ ʧʨʘʚʠʣʦ, ʟ ʧʦʩʠʣʝʥʥʷʤ 

ʝʢʩʧʨʝʩʽʾ ʮʠʭ ʨʝʮʝʧʪʦʨʽʚ ʽ ʻ ʦʟʥʘʢʦʶ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ (ʄ2) ʧʦʣʷʨʠʟʘʮʽʾ ʢʣʽʪʠʥ 

[72]. 

ʗʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ [187] (ʨʠʩ. 3.1), ʦʙʨʦʙʢʘ ʤʦʥʦʮʠʪʽʚ 

ʘʫʪʦʣʦʛʽʯʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ L-PRP ʪʘ PPP ʚʠʢʣʠʢʘʻ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʝʥʜʦʮʠʪʫʶʯʠʭ ʢʣʽʪʠʥ (ʌʏ) ʫ 1,4 ʪʘ 2,1 ʨʘʟʽʚ ʚʽʜʧʦʚʽʜʥʦ. 

 

                                  (ʘ)                                                (ʙ)                    

ʈʠʩʫʥʦʢ 3.1 ï ʌʘʛʦʮʠʪʘʨʥʝ ʯʠʩʣʦ (ʘ) ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʬʘʛʦʮʠʪʦʟʫ (ʙ) ʤʦʥʦʮʠʪʽʚ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʟʜʦʨʦʚʠʭ ʜʦʥʦʨʽʚ (n=3) ʧʽʩʣʷ ʚʧʣʠʚʫ ʇɿʊ (PPP) ʪʘ ʃ-ɿʊʇ 

(L-PRP) in vitro. ʇʨʠʤʽʪʢʠ: * ī ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʢʣʽʪʠʥ, 

ʽʥʢʫʙʦʚʘʥʠʭ ʟ ʇɿʊ (PPP) ʪʘ ʃ-ɿʊʇ (L-PRP) ʧʦʨʽʚʥʷʥʦ ʟ ʥʝʦʙʨʦʙʣʝʥʠʤʠ 

ʢʣʽʪʠʥʘʤʠ, ʨÒ 0,05  
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ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʬʘʛʦʮʠʪʦʟʫ ʤʦʥʦʮʠʪʽʚ, ʽʥʢʫʙʦʚʘʥʠʭ ʟ ʇɿʊ, ʙʫʣʘ ʙʽʣʴʰʦʶ ʚ 

2,5 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ. ʅʘ ʧʨʦʪʠʚʘʛʫ ʮʴʦʤʫ, ʽʩʪʦʪʥʠʭ ʟʤʽʥ ʜʘʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʜʣʷ ʢʣʽʪʠʥ, ʽʥʢʫʙʦʚʘʥʠʭ ʟ ʃ-ɿʊʇ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ (ʨʠʩ. 3.1).  

ʇʨʦʜʫʢʮʽʷ ʘʢʪʠʚʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʢʠʩʥʶ (ʈʌʂ) ʪʘ ʘʟʦʪʫ (NO) ʘʩʦʮʽʶʻʪʴʩʷ ʟ  

ʮʠʪʦʪʦʢʩʠʯʥʦʶ ʪʘ ʘʥʪʠʤʽʢʨʦʙʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʤʦʥʦʥʫʢʣʝʘʨʥʠʭ ʬʘʛʦʮʠʪʽʚ. 

ɸʢʪʠʚʘʮʽʷ ʮʠʭ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚʣʘʩʪʠʚʘ ʄ1-ʤʘʢʨʦʬʘʛʘʤ. ʇʨʦʜʫʢʮʽʷ 

ʈʌʂ ʤʦʞʝ ʩʧʨʠʯʠʥʷʪʠʩʷ ʘʢʪʠʚʘʮʽʻʶ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʝʩʪʝʨʘʟ ʘʙʦ ʅɸɼʅ-

ʦʢʩʠʜʘʟ. ɿʘʩʪʦʩʦʚʘʥʠʡ ʥʘʤʠ ʤʝʪʦʜʠʯʥʠʡ ʧʽʜʭʽʜ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʜʦʟʚʦʣʷʻ 

ʦʮʽʥʠʪʠ ʧʨʦʜʫʢʮʽʶ ʈʌʂ, ʦʧʦʩʝʨʝʜʢʦʚʘʥʫ ʝʩʪʝʨʘʟʘʤʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʨʽʚʝʥʴ ʧʨʦʜʫʢʮʽʾ ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʈʌʂ ʚ ʢʣʽʪʠʥʘʭ, 

ʢʫʣʴʪʠʚʦʚʘʥʠʭ ʟ ʃ-ɿʊʇ (L-PRP) ʪʘ ʇɿʊ (PPP), ʙʫʚ ʥʠʞʯʠʤ ʫ 4,6 ʪʘ 3,7 ʨʘʟʽʚ 

ʚʽʜʧʦʚʽʜʥʦ ʧʦʨʽʚʥʷʥʦ ʟ ʘʥʘʣʦʛʽʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʥʝʦʙʨʦʙʣʝʥʠʭ ʢʣʽʪʠʥ (ʨʠʩ. 3.2). 

 

 

 

ʈʠʩʫʥʦʢ 3.2 ï ɺʧʣʠʚ ʇɿʊ (PPP) ʪʘ ʃ-ɿʊʇ (L-PRP) ʥʘ ʧʨʦʜʫʢʮʽʶ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʨʝʘʢʪʠʚʥʠʭ ʬʦʨʤ ʢʠʩʥʶ ʤʦʥʦʮʠʪʘʤʠ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ 

ʟʜʦʨʦʚʠʭ ʜʦʥʦʨʽʚ (n=3) in vitro. ʇʨʠʤʽʪʢʠ: * ī ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʽ 

ʧʦʢʘʟʥʠʢʽʚ ʢʣʽʪʠʥ, ʽʥʢʫʙʦʚʘʥʠʭ ʟ ʇɿʊ (PPP) ʪʘ ʃ-ɿʊʇ (L-PRP) ʧʦʨʽʚʥʷʥʦ ʟ 

ʥʝʦʙʨʦʙʣʝʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʨÒ0,05  
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ɿʥʠʞʝʥʥʷ ʦʢʩʠʜʘʪʠʚʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʤʦʥʦʮʠʪʽʚ 

ʘʫʪʦʣʦʛʽʯʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʃ-ɿʊʇ (L-PRP) ʽ ʇɿʊ (PPP) ʩʚʽʜʯʠʪʴ ʥʘ ʢʦʨʠʩʪʴ 

ʟʩʫʚʫ ʾʭ ʤʝʪʘʙʦʣʽʟʤʫ ʫ ʙʽʢ ʧʨʦʪʠʟʘʧʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ.  

ʄʝʪʘʙʦʣʽʟʤ ʘʨʛʽʥʽʥʫ ï ʦʜʠʥ ʟ ʚʠʟʥʘʥʠʭ ʤʘʨʢʝʨʽʚ ʤʝʪʘʙʦʣʽʯʥʦʾ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʤʦʥʦʥʫʢʣʝʘʨʥʠʭ ʬʘʛʦʮʠʪʽʚ. ɼʣʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦ ʧʦʣʷʨʠʟʦʚʘʥʠʭ 

ʬʘʛʦʮʠʪʽʚ ʭʘʨʘʢʪʝʨʥʘ ʧʽʜʚʠʱʝʥʘ ʘʢʪʠʚʥʽʩʪʴ ʘʨʛʽʥʘʟʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʾʤ 

ʢʦʥʚʝʨʪʫʚʘʪʠ ʘʨʛʽʥʽʥ ʥʘ ʦʨʥʽʪʠʥ, ʧʦʧʝʨʝʜʥʠʢ ʧʦʣʽʘʤʽʥʽʚ ʽ ʢʦʣʘʛʝʥʫ, ʱʦ ʩʧʨʠʷʻ 

ʬʦʨʤʫʚʘʥʥʶ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ. ʂʨʽʤ ʪʦʛʦ, ʫʪʚʦʨʝʥʽ ʟ ʦʨʥʽʪʠʥʫ 

ʧʦʣʽʘʤʽʥʠ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʽ ʥʘ ʧʨʦʜʫʢʮʽʶ ʮʠʪʦʢʽʥʽʚ, ʧʨʠʛʥʽʯʫʶʯʠ ʢʣʦʥʘʣʴʥʫ 

ʝʢʩʧʘʥʩʽʶ ʣʽʤʬʦʮʠʪʽʚ [188]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʨʠʩ. 3.3) ʘʨʛʽʥʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫ 

ʢʣʽʪʠʥʘʭ, ʽʥʢʫʙʦʚʘʥʠʭ ʟ ʃ-ɿʊʇ (L-PRP) ʪʘ ʇɿʊ (PPP) ʙʫʣʘ ʚʠʱʦʶ, ʧʦʨʽʚʥʷʥʦ ʟ 

ʥʝʦʙʨʦʙʣʝʥʠʤʠ ʢʣʽʪʠʥʘʤʠ. 

                     

ʈʠʩʫʥʦʢ 3.3 ï ɸʨʛʽʥʘʟʥʘ ʘʢʪʠʚʥʽʩʪʴ ʤʦʥʦʮʠʪʽʚ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʣʶʜʠʥʠ 

ʧʽʩʣʷ ʚʧʣʠʚʫ ʇɿʊ (PPP) ʪʘ ʃ-ɿʊʇ (L-PRP) in vitro. ʇʨʠʤʽʪʢʠ: * ī ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʢʣʽʪʠʥ, ʽʥʢʫʙʦʚʘʥʠʭ ʟ PPP ʪʘ LPRP ʧʦʨʽʚʥʷʥʦ ʟ 

ʥʝʦʙʨʦʙʣʝʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʨ Ò 0,05  
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ʄʝʪʘʙʦʣʽʟʤ ʘʨʛʽʥʽʥʫ ʬʘʛʦʮʠʪʘʤʠ ʤʦʞʝ ʪʘʢʦʞ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʘʢʪʠʚʘʮʽʾ ʽʥʜʫʮʽʙʝʣʴʥʦ ʾ NO-ʩʠʥʪʘʟʠ (iNOS) ʟ ʚʠʨʦʙʣʝʥʥʷʤ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ 

NO. ʇʝʨʝʚʘʞʘʥʥʷ ʤʝʪʘʙʦʣʽʟʤʫ ʘʨʛʽʥʽʥʫ ʟʘ ʫʯʘʩʪʶ iNOS ʚʚʘʞʘʻʪʴʩʷ ʦʟʥʘʢʦʶ 

ʧʨʦʟʘʧʘʣʴʥʦʛʦ ʟʩʫʚʫ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʮʠʭ ʢʣʽʪʠʥ ʽ ʚʣʘʩʪʠʚʝ ʟʘʧʘʣʴʥʠʤ  ʽ 

ʜʝʩʪʨʫʢʪʠʚʥʦ-ʜʝʛʝʥʝʨʘʪʠʚʥʠʤ ʧʨʦʮʝʩʘʤ ʫ ʪʢʘʥʠʥʘʭ [189]. ɺʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ 

ʧʨʦʜʫʢʮʽʾ ʥʽʪʨʠʪʽʚ ʪʨʘʜʠʮʽʡʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʩʠʥʪʝʟʫ NO 

ʬʘʛʦʮʠʪʘʤʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʽʚʝʥʴ ʥʽʪʨʠʪʽʚ ʚ 

ʩʫʧʝʨʥʘʪʘʥʪʘʭ ʤʦʥʦʮʠʪʽʚ, ʦʙʨʦʙʣʝʥʠʭ ʘʫʪʦʣʦʛʽʯʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʃ-ɿʊʇ (L-

PRP) ʪʘ ʇɿʊ (ʈʈʈ), ʙʫʚ ʚ 2 ʪʘ 2,4 ʨʘʟʠ ʥʠʞʯʠʤ, ʥʽʞ ʫ ʩʫʧʝʨʥʘʪʘʥʪʘʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʥʝʦʙʨʦʙʣʝʥʠʭ ʢʣʽʪʠʥ (ʨʠʩ. 3.4).  

 

 

ʈʠʩʫʥʦʢ 3.4 - ɺʧʣʠʚ ʇɿʊ (PPP) ʪʘ ʃ-ɿʊʇ (L-PRP) ʥʘ ʧʨʦʜʫʢʮʽʶ NO 

ʤʦʥʦʮʠʪʘʤʠ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʟʜʦʨʦʚʠʭ ʜʦʥʦʨʽʚ (n=3) in vitro. ʇʨʠʤʽʪʢʠ: * ī 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʢʣʽʪʠʥ, ʽʥʢʫʙʦʚʘʥʠʭ ʟ ʇɿʊ (PPP) ʪʘ ʃ-ɿʊʇ 

(L-PRP) ʧʦʨʽʚʥʷʥʦ ʟ ʥʝʦʙʨʦʙʣʝʥʠʤʠ ʢʣʽʪʠʥʘʤʠ, ʨÒ0,05 

 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʥʘ ʢʦʨʠʩʪʴ ʧʝʨʝʚʘʞʘʥʥʷ  ʚ ʦʙʨʦʙʣʝʥʠʭ ʢʣʽʪʠʥʘʭ 

ʤʝʪʘʙʦʣʽʟʤʫ ʘʨʛʽʥʽʥʫ, ʱʦ ʪʘʢʦʞ ʻ ʦʟʥʘʢʦʶ ʾʭ ʧʨʦʪʠʟʘʧʘʣʴʥʦʾ ʧʦʣʷʨʠʟʘʮʽʾ.   
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3.2 ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʚʥʷ TGF-ɓ1 ʚ ʟʙʘʛʘʯʝʥʽʡ ʪʨʦʤʙʦʮʠʪʘʤʠ 

ʧʣʘʟʤʽ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʪʘ ʪʨʘʚʤʘʤʠ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ 

ʘʧʘʨʘʪʫ 

 

ɺʤʽʩʪ TGF-ɓ1 ʚʠʟʥʘʯʝʥʦ ʤʝʪʦʜʦʤ ʽʤʫʥʦʬʝʨʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ ʫ 23 ʟʨʘʟʢʘʭ 

ɿʊʇ, ʦʪʨʠʤʘʥʠʭ ʚʽʜ 14 ʧʘʮʽʻʥʪʽʚ ʟ ʨʽʟʥʦʶ ʧʘʪʦʣʦʛʽʻʶ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ 

[190] (ʪʘʙʣ. 3.1). ʂʨʦʚ ʢʦʞʥʦʛʦ ʟ ʧʘʮʽʻʥʪʽʚ ʷʢ ʜʦʥʦʨʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʚʽʜ 1 ʜʦ 3 ʧʨʝʧʘʨʘʪʽʚ ɿʇʊ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʧʘʪʦʣʦʛʽʾ ʦʧʦʨʥʦ-

ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ, ʚʽʢʫ ʪʘ ʩʪʘʪʽ.  

 

ʊʘʙʣʠʮʷ 3.1 ï ɯʥʜʠʚʽʜʫʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʚʤʽʩʪʫ TGF-ɓ1 ʫ ʟʙʘʛʘʯʝʥʽʡ ʪʘ 

ʟʙʽʜʥʝʥʽʡ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʽ ʫ ʦʙʩʪʝʞʝʥʠʭ ʧʘʮʽʻʥʪʽʚ ʟ ʧʘʪʦʣʦʛʽʻʶ ʦʧʦʨʥʦ-

ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ 

ʇʘʮʽʻʥʪ 

 

ɼʽʘʛʥʦʟ  

 

ɺʽʢ 

 

ʉʪʘʪʴ 

 

ʂʽʣʴʢʽʩʪʴ 

ʟʨʘʟʢʽʚ 

ɿʊʇ 

ʇɿʊ, 

ʥʛ/ʤʣ 

 

ɿʊʇ, 

ʥʛ/ʤʣ 

 

1 ɻʦʥʘʨʪʨʦʟ 57 ʞʽʥʦʯʘ 1 7,34 184,44 

2 ʇʦʰʢʦʜʞʝʥʥʷ 

ʤʝʥʽʩʢʘ 

39 ʯʦʣʦʚʽʯʘ 1 2,44 184 

3 ɻʦʥʘʨʪʨʦʟ 77 ʯʦʣʦʚʽʯʘ 3 3,59 210,72 

6,13 206,27 

9,6 200,57 

4 ʇʦʰʢʦʜʞʝʥʥʷ 

ʤʝʥʽʩʢʘ  

25 ʯʦʣʦʚʽʯʘ 2 6,27 214,9 

6,79 211,7 

5 ʇʦʰʢʦʜʞʝʥʥʷ 

ʟʚ'ʷʟʦʢ ʩʪʦʧʠ 

21 ʞʽʥʦʯʘ 2 3,94 224,63 

3,59 220,46 

6 ɻʦʥʘʨʪʨʦʟ 74 ʞʽʥʦʯʘ 2 4,15 203,49 

2,1 128,12 

7 ɽʥʪʝʥʟʦʧʘʪʽʷ  40 ʯʦʣʦʚʽʯʘ 1 10,2 156,63 

8 ʇʝʨʝʣʦʤ ʰʠʡʢʠ 

ʩʪʝʛʥʘ  

33 ʞʽʥʦʯʘ 1 6,86 213,23 

9 ɻʦʥʘʨʪʨʦʟ 79 ʞʽʥʦʯʘ 1 2,82 175,68 
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10 ɻʦʥʘʨʪʨʦʟ 70 ʯʦʣʦʚʽʯʘ 1 8,49 219,35 

11 ɻʦʥʘʨʪʨʦʟ 29 ʞʽʥʦʯʘ 2 15,76 221,15 

11,24 138,4 

12 ɸʨʪʨʦʟ ʬʘʣʘʥʛʦʚʦʛʦ 

ʩʫʛʣʦʙʘ ʩʪʦʧʠ  

31 ʞʽʥʦʯʘ 1 10,44 210,59 

13 ɻʦʥʘʨʪʨʦʟ 65 ʞʽʥʦʯʘ 1 3,21 205,58 

14 ʇʦʰʢʦʜʞʝʥʥʷ 

ʤʝʥʽʩʢʘ 

48 ʯʦʣʦʚʽʯʘ 1 9,53 204,47 

 

ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ TGF-ɓ1 ʚ ʟʨʘʟʢʘʭ ɿʊʇ ʩʪʘʥʦʚʠʚ 

194,57+25,76 ʥʛ/ʤʣ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ (ʇɿʊ), ʜʝ ʡʦʛʦ ʚʤʽʩʪ ʩʪʘʥʦʚʠʚ 

6,52+3,26 ʥʛ/ʤʣ (ʨʠʩ. 3.5). ɺʽʜʧʦʚʽʜʥʦ, ʨʽʚʝʥʴ TGF-ɓ1 ʚ ɿʊʇ ʫ 30 ʨʘʟʽʚ 

ʧʝʨʝʚʠʱʫʚʘʚ ʡʦʛʦ ʚʤʽʩʪ ʚ ʢʦʥʪʨʦʣʽ.  

 

 

ʈʠʩʫʥʦʢ 3.5 ï ʉʝʨʝʜʥʽʡ ʨʽʚʝʥʴ TGF-ɓ1 ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʘʭ ʟʙʘʛʘʯʝʥʦʾ 

(ɿʊʇ) ʪʘ ʟʙʽʜʥʝʥʦʾ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ (ʇɿʊ); p < 0,05. 

 

TGF-ɓ1 ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʥʘ ʫʩʽʭ ʝʪʘʧʘʭ ʭʦʥʜʨʦʛʝʥʝʟʫ [191], ʪʦʤʫ 

ʡʦʛʦ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʧʦʪʝʥʮʽʡʥʠʡ ʪʝʨʘʧʝʚʪʠʯʥʠʡ ʟʘʩʽʙ ʜʣʷ ʣʽʢʫʚʘʥʥʷ 

ʦʩʪʝʘʨʪʨʦʟʫ [192-193]. TGF-ɓ1 ʧʽʜʩʠʣʶʻ ʧʨʦʣʽʬʝʨʘʮʽʶ ʢʣʽʪʠʥ ʭʨʷʱʘ ʪʘ ʩʠʥʪʝʟ 

ʥʠʤʠ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ [189]. ɺʽʥ, ʪʘʢʦʞ, ʩʧʨʠʷʻ ʭʦʥʜʨʦʛʝʥʥʦʤʫ 
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ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʶ ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ n̔ v̔tro [194-195]. TGF-

ɓ1 ʩʧʨʠʷʻ ʧʨʦʣʽʬʝʨʘʮʽʾ ʬʽʙʨʦʙʣʘʩʪʽʚ ʩʫʭʦʞʠʣʢʽʚ ʪʘ ʩʠʥʪʝʟʫ ʥʠʤʠ ʧʦʟʘʢʣʽʪʠʥʦʛʦ 

ʤʘʪʨʠʢʩʫ, ʟʦʢʨʝʤʘ ʢʦʣʘʛʝʥʫ ɯ ʪʠʧʫ [196], ʱʦ ʤʦʞʝ ʩʧʨʠʷʪʠ ʚʽʜʥʦʚʣʝʥʥʶ 

ʩʫʭʦʞʠʣʢʽʚ ʧʽʩʣʷ ʪʨʘʚʤ. ɼʘʥʠʡ ʬʘʢʪʦʨ ʨʦʩʪʫ ʪʘʢʦʞ ʟʘʣʫʯʝʥʠʡ ʜʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʧʝʨʝʙʫʜʦʚʠ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ [197], ʟʦʢʨʝʤʘ TGF-ɓ1 ʩʧʨʠʷʻ ʟʨʦʱʝʥʥʶ 

ʧʝʨʝʣʦʤʽʚ ʢʽʩʪʦʢ, ʟʘʣʫʯʘʶʯʠ ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʜʦ ʤʽʩʮʷ 

ʧʦʰʢʦʜʞʝʥʥʷ [198-199]. ɺʽʜʧʦʚʽʜʥʦ, TGF-ɓ1 ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ 

ʣʽʢʫʚʘʥʥʷ ʨʽʟʥʠʭ ʧʦʨʫʰʝʥʴ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ, ʘ ɿʊʇ ʤʦʞʝ ʙʫʪʠ ʡʦʛʦ 

ʜʞʝʨʝʣʦʤ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ ʪʝʨʘʧʝʚʪʠʯʥʦʶ ʤʝʪʦʶ. 

ʅʝ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ʨʽʚʥʝʤ TGF-ɓ1 

ʚ ɿʊʇ ʫ ʧʘʮʽʻʥʪʽʚ ʨʽʟʥʠʭ ʩʪʘʪʝʡ (p = 0,4), ʱʦ ʟʙʽʛʘʻʪʴʩʷ ʟ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ 

[200-202]. ʋ ʞʽʥʦʢ ʚʤʽʩʪ ʮʠʪʦʢʽʥʘ ʩʪʘʥʦʚʠʚ 207,13 Ñ 16,28 ʥʛ/ʤʣ, ʘ ʫ ʯʦʣʦʚʽʢʽʚ 

196,36 Ñ 22,42 ʥʛ/ʤʣ (ʨʠʩ. 3.6).  

 

 

 

ʈʠʩʫʥʦʢ 3.6 ï ɺʤʽʩʪ TGF-ɓ1 ʚ ʟʙʘʛʘʯʝʥʽʡ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʽ (ɿʊʇ) ʪʘ ʧʣʘʟʤʽ, 

ʟʙʽʜʥʝʥʽʡ ʪʨʦʤʙʦʮʠʪʘʤʠ (ʇɿʊ), ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʪʽ ʧʘʮʽʻʥʪʽʚ; p = 0,4 

 

ʈʽʚʝʥʴ TGF-ɓ1 ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʫ ɿʊʇ ʧʘʮʽʻʥʪʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʚʽʢʫ ʙʝʟ 

ʚʨʘʭʫʚʘʥʥʷ ʩʪʘʪʽ, ʦʩʢʽʣʴʢʠ ʥʝ ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ ʜʦʩʪʦʚʽʨʥʘ ʨʽʟʥʠʮʷ ʤʽʞ ʚʤʽʩʪʦʤ 
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TGF-ɓ1 ʪʘ ʩʪʘʪʪʶ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʘʭ. ʅʘʤʠ ʥʝ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ 

ʟʘʣʝʞʥʦʩʪʽ ʟʘ ʚʤʽʩʪʦʤ TGF-ɓ1 ʫ ʟʙʘʛʘʯʝʥʽʡ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʽ ʚʽʜ ʚʽʢʫ 

ʧʘʮʽʻʥʪʽʚ (ʨ > 0,08) (ʨʠʩ. 3.7).  

 

 

ʈʠʩʫʥʦʢ 3.7 ï ɺʤʽʩʪ TGF-ɓ1 ʫ ʟʙʘʛʘʯʝʥʽʡ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʽ (ɿʊʇ) ʪʘ ʧʣʘʟʤʽ, 

ʟʙʽʜʥʝʥʽʡ ʪʨʦʤʙʦʮʠʪʘʤʠ (ʇɿʊ), ʫ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʧʘʮʽʻʥʪʽʚ; p > 0,08 

 

ɼʘʥʽ ʱʦʜʦ ʟʘʣʝʞʥʦʩʪʽ ʚʤʽʩʪʫ TGF-ɓ1 ʚ ɿʊʇ ʚʽʜ ʚʽʢʫ ʜʦʩʠʪʴ ʩʫʧʝʨʝʯʣʠʚʽ. 

ɺ ʦʜʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʢʘʟʘʥʦ, ʱʦ ʚʤʽʩʪ TGF-ɓ1 ʚ ɿʊʇ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʢʫ 

ʦʙʩʪʝʞʝʥʠʭ ʦʩʽʙ [200-202]. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʚ ʜʦʩʣʽʜʞʝʥʥʽ J. Evʘnson ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʚ ʦʩʽʙ ʚʽʢʦʤ ʜʦ 25 ʨʦʢʽʚ ʨʽʚʝʥʴ ʜʘʥʦʛʦ ʮʠʪʦʢʽʥʫ ʚ ɿʊʇ ʚʠʱʠʡ, ʥʽʞ ʫ ʦʩʽʙ 

ʩʪʘʨʰʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ [203]. 

 

3.3 ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʤʽʩʪʫ ʢʣʽʪʠʥ ʢʨʦʚʽ ʚ ʣʝʡʢʦʮʠʪʘʨʥʽʡ ʪʘ 

ʟʙʽʜʥʝʥʽʡ ʣʝʡʢʦʮʠʪʘʤʠ ʟʙʘʛʘʯʝʥʽʡ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʽ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ 

ʧʘʪʦʣʦʛʽʻʶ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ 

 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʢʣʽʪʠʥʥʦʛʦ ʚʤʽʩʪʫ ʚʝʥʦʟʥʦʾ ʢʨʦʚʽ 30 ʧʘʮʽʻʥʪʽʚ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʣʝʡʢʦʮʠʪʽʚ, ʝʨʠʪʨʦʮʠʪʽʚ ʪʘ ʪʨʦʤʙʦʮʠʪʽʚ ʩʪʘʥʦʚʠʣʘ 

4,6 Ñ 1Ĭ106 ʢʣʽʪʠʥ/ʤʣ, 4014 Ñ 397,7Ĭ109 ʢʣ/ʤʣ ʪʘ 196,6 Ñ 43Ĭ106 ʢʣʽʪʠʥ/ʤʣ 
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ʚʽʜʧʦʚʽʜʥʦ. 

ɺʤʽʩʪ ʪʨʦʤʙʦʮʠʪʽʚ ʚ ɿʃ-ɿʊʇ ʪʘ ʃ-ɿʊʇ ʩʪʘʥʦʚʠʚ 2260 Ñ 943,9Ĭ106 ʪʘ 

2803,2 Ñ 933,8Ĭ106 ʢʣʽʪʠʥ/ʤʣ, ʚʽʜʧʦʚʽʜʥʦ [204] (ʨʠʩ. 3.8). ʆʪʞʝ, ʥʝ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ʚʤʽʩʪʦʤ ʪʨʦʤʙʦʮʠʪʽʚ ʚ ʮʠʭ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʘʭ, ʱʦ ʟʙʽʛʘʻʪʴʩʷ ʟ ʜʘʥʠʤʠ ʜʝʷʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦ 

ʟʙʘʛʘʯʝʥʽʡ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʽ [202, 205, 206-207]. ʆʜʥʘʢ, ʚ ʜʝʷʢʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʢʘʟʘʥʦ, ʱʦ ʚʤʽʩʪ ʪʨʦʤʙʦʮʠʪʽʚ ʚ ʟʙʽʜʥʝʥʠʭ ʣʝʡʢʦʮʠʪʘʤʠ 

ʢʦʥʮʝʥʪʨʘʪʘʭ ʪʨʦʤʙʦʮʠʪʽʚ ʻ ʟʥʘʯʥʦ ʥʠʞʯʠʤ, ʥʽʞ ʚ ʣʝʡʢʦʮʠʪʘʨʥʠʭ [208-209]. 

ʆʩʢʽʣʴʢʠ ʚ ʙʘʛʘʪʴʦʭ ʤʝʪʦʜʠʢʘʭ ʧʨʠʛʦʪʫʚʘʥʥʷ ɿʃ-ɿʊʇ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʜʥʝ 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ, ʮʝ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʨʽʚʝʥʴ ʪʨʦʤʙʦʮʠʪʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʃ-ɿʊʇ 

[208, 210-211].  

 

 

 

ʈʠʩʫʥʦʢ 3.8 ï ɺʤʽʩʪ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʟʨʘʟʢʘʭ ɿʃ-ɿʊʇ ʪʘ ʃ-ɿʊʇ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʧʦʨʫʰʝʥʥʷʤʠ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ, M Ñ m (n = 21). ʇʨʠʤʽʪʢʘ: * - p Ò 0,05 ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʃ- ɿʊʇ 

 

ʇʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʜʽʣʝʥʥʷ ʪʨʦʤʙʦʮʠʪʽʚ ʜʣʷ ʦʙʦʭ ʤʝʪʦʜʠʢ 

ʦʪʨʠʤʘʥʥʷ ʢʦʥʮʝʥʪʨʘʪʽʚ ʪʘʢʦʞ ʩʧʽʚʩʪʘʚʥʽ ʪʘ ʩʪʘʥʦʚʣʷʪʴ 76,5 Ñ 23,4 % ʪʘ 83 Ñ 

24,9 % ʜʣʷ ɿʃ-ɿʊʇ ʪʘ ʃ-ɿʊʇ. ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʦʪʦʢʦʣʠ ʦʪʨʠʤʘʥʥʷ ɿʃ-ɿʊʇ 

ʪʘ ʃ-ɿʊʇ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʤʝʪʦʜʠʢ ̔ ʟ ʩʝʨʝʜʥʴʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʢʦʥʮʝʥʪʨʘʮʽʾ 
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ʪʨʦʤʙʦʮʠʪʽʚ ʟ ʮʽʣʴʥʦʾ ʢʨʦʚʽ ʟʛʽʜʥʦ ʟ DEPA ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʪʘʢʠʭ ʧʨʝʧʘʨʘʪʽʚ, 

ʨʦʟʨʦʙʣʝʥʦʶ J. ʄagalon [84]. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʚʤʽʩʪ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ɿʃ-ɿʊʇ ʙʫʚ ʧʽʜʚʠʱʝʥʠʤ ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʣʘʟʤʦʶ, ʮʽʣʴʥʦʶ ʢʨʦʚ'ʶ ʪʘ ʧʣʘʟʤʦʶ, ʟʙʽʜʥʝʥʦʶ ʥʘ ʪʨʦʤʙʦʮʠʪʠ (ʇɿʊ) ʫ 8, 11 

ʪʘ 194 ʨʘʟʽʚ, ʚʽʜʧʦʚʽʜʥʦ (ʪʘʙʣ. 3.2).  

 

ʊʘʙʣʠʮʷ 3.2 ï ɺʤʽʩʪ ʨʽʟʥʠʭ ʪʠʧʽʚ ʢʣʽʪʠʥ ʚ ʢʨʦʚʽ, ʧʣʘʟʤʽ, ʟʙʽʜʥʝʥʽʡ 

ʣʝʡʢʦʮʠʪʘʤʠ ʧʣʘʟʤʽ ʟ ʢʦʥʮʝʥʪʨʘʪʦʤ ʪʨʦʤʙʦʮʠʪʽʚ (ɿʃ-ɿʊʇ) ʪʘ ʧʣʘʟʤʽ, ʟʙiʜʥʝʥʽʡ 

ʥʘ ʪʨʦʤʙʦʮʠʪʠ (ʇɿʊ); n = 21 

ʊʠʧ ʢʣʽʪʠʥ ʎʽʣʴʥʘ 

ʢʨʦʚ 

ʇʣʘʟʤʘ  ɿʃ-ɿʊʇ ʇɿʊ 

ʃʝʡʢʦʮʠʪʠ, 106 

ʢʣʽʪʠʥ/ʤʣ 

4,5 Ñ 1,2 0,5 Ñ 0,2* 2,5 Ñ 1,1* 0,1 Ñ 0,0* 

ɽʨʠʪʨʦʮʠʪʠ,106 

ʢʣʽʪʠʥ/ʤʣ 

4040 Ñ 

385,3 

13 Ñ 5,71* 43 Ñ 16,7* 2,63 Ñ 4,5* 

ʊʨʦʤʙʦʮʠʪʠ, 106 

ʢʣʽʪʠʥ/ʤʣ 

191 Ñ 42,1 279,05 Ñ 75,6* 2260 Ñ 943,9* 11,9 Ñ 8,5* 

ʇʨʠʤʽʪʢʘ: * - p Ò 0,05 ʧʦʨʽʚʥʷʥʦ ʟ ʮʽʣʴʥʦʶ ʢʨʦʚ'ʶ. 

 

ʊʦʜʽ ʷʢ ʢʽʣʴʢʽʩʪʴ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʃ-ɿʊʇ ʧʝʨʝʚʠʱʫʚʘʣʘ ʾʭ ʚʤʽʩʪ ʚ ʧʣʘʟʤʽ, 

ʮʽʣʴʥʽʡ ʢʨʦʚʽ ʪʘ ʇɿʊ ʫ 8, 13 ʪʘ 239 ʨʘʟʽʚ, ʚʽʜʧʦʚʽʜʥʦ (ʪʘʙʣ. 3.3). ʃʽʪʝʨʘʪʫʨʥʠʭ 

ʜʘʥʠʭ ʱʦʜʦ ʚʧʣʠʚʫ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʚʽʢ ʪʘ ʩʫʧʫʪʥʷ ʧʘʪʦʣʦʛʽʷ, ʥʘ 

ʚʤʽʩʪ ʪʨʦʤʙʦʮʠʪiʚ ʫ ʧʨʝʧʘʨʘʪʘʭ ʢʦʥʮʝʥʪʨʘʪʽʚ ʢʣʽʪʠʥ ʙʨʘʢʫʻ. ʆʜʥʘʢ, ʚ 

ʜʦʩʣʽʜʞʝʥʥʽ Weibrich G. [201] ʧʦʢʘʟʘʥʦ, ʱʦ ʚʽʢ ʤʘʡʞʝ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʚʤʽʩʪ 

ʪʨʦʤʙʦʮʠʪʽʚ ʚ ɿʊʇ. ʂʨʽʤ ʪʦʛʦ, ʜʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ Pauly S. [211], ̫ʢʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʢʨʦʚ ʧʘʮʽʻʥʪʽʚ ʟ ʪʝʥʜʠʥʦʧʘʪʽʷʤʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ɿʊʇ, 

ʩʧʽʚʩʪʘʚʥʽ ʟ ʜʘʥʠʤʠ ʽʥʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ [212], ʚ ʷʢʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʢʨʦʚ 

ʚʽʜ ʟʜʦʨʦʚʠʭ ʽʥʜʠʚʽʜʽʚ. ɺ ʦʙʦʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʦʜʥʘʢʦʚʫ 
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ʢʦʤʝʨʮʽʡʥʫ ʤʝʪʦʜʠʢʫ ʧʨʦʮʝʩʠʥʛʫ ʢʨʦʚʽ. 

ʊʘʙʣʠʮʷ 3.3 ï ɺʤʽʩʪ ʨʽʟʥʠʭ ʪʠʧʽʚ ʢʣʽʪʠʥ ʚ ʢʨʦʚʽ, ʧʣʘʟʤʽ, ʣʝʡʢʦʮʠʪʘʨʥʽʡ 

ʟʙʘʛʘʯʝʥʽʡ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʽ (ʃ-ɿʊʇ) ʪʘ ʧʣʘʟʤʽ, ʟʙiʜʥʝʥʽʡ ʥʘ ʪʨʦʤʙʦʮʠʪʠ 

(ʇɿʊ); n = 20 

ʊʠʧ ʢʣʽʪʠʥ ʎʽʣʴʥʘ ʢʨʦʚ ʇʣʘʟʤʘ  ʃ-ɿʊʇ ʇɿʊ 

ʃʝʡʢʦʮʠʪʠ, 106 

ʢʣʽʪʠʥ/ʤʣ 

4,7 Ñ 0,7 1 Ñ 0,3* 5,9 Ñ 1,8* 0,095 Ñ 0,0 

ɽʨʠʪʨʦʮʠʪʠ,106 

ʢʣʽʪʠʥ/ʤʣ 

4012 Ñ 

417,6 

15,2 Ñ 6* 50 Ñ 2* 1,42 Ñ 3,6* 

ʊʨʦʤʙʦʮʠʪʠ, 106 

ʢʣʽʪʠʥ/ʤʣ 

208,8 Ñ 36,7 336,8 Ñ 70,4* 2803 Ñ 933,8* 11,71 Ñ 7,6* 

ʇʨʠʤʽʪʢʘ: * - p Ò 0,05 ʧʦʨʽʚʥʷʥʦ ʟ ʮʽʣʴʥʦʶ ʢʨʦʚ'ʶ. 

 

ʆʩʢʽʣʴʢʠ ʚʤʽʩʪ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʮʽʣʴʥʽʡ ʢʨʦʚʽ ʟʜʦʨʦʚʠʭ ʜʦʨʦʩʣʠʭ ʣʶʜʝʡ 

ʢʦʣʠʚʘʻʪʴʩʷ ʫ ʚʽʜʥʦʩʥʦ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ 150-450Ĭ106 ʢʣʽʪʠʥ/ʤʣ, ʮʝʡ ʬʘʢʪʦʨ 

ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʚʩʽʭ ʨʽʟʥʦʚʠʜʽʚ ʢʦʥʮʝʥʪʨʘʪʽʚ 

ʪʨʦʤʙʦʮʠʪʽʚ [93]. ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʜʝʷʢʠʭ ʟʘʭʚʦʨʶʚʘʥʥʷʭ, ʟʦʢʨʝʤʘ ʽʤʫʥʥʽʡ 

ʪʨʦʤʙʦʮʠʪʦʧʝʥʽʾ ʪʘ ʭʨʦʥʽʯʥʦʤʫ ʣʝʡʢʦʮʠʪʘʨʥʦʤʫ ʣʝʡʢʦʟʽ, ʚʤʽʩʪ ʪʨʦʤʙʦʮʠʪʽʚ ʚ 

ʢʨʦʚʽ ʟʥʠʞʫʻʪʴʩʷ ʜʦ 100Ĭ106 ʢʣʽʪʠʥ/ʤʣ ʪʘ ʥʠʞʯʝ [213-214]. ʇʨʠ ʚʠʚʯʝʥʥʽ 

ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʚʤʽʩʪʦʤ ʪʨʦʤʙʦʮʠʪiʚ ʫ ʮʽʣʴʥʽʡ ʢʨʦʚʽ ʪʘ ʚ ʦʪʨʠʤʘʥʠʭ 

ʢʦʥʮʝʥʪʨʘʪʘʭ ʧʨʝʧʘʨʘʪʠ ʙʫʣʠ ʧʦʜʽʣʝʥʽ ʥʘ ʜʚʽ ʛʨʫʧʠ ʟʘ ʢʽʣʴʢʽʩʪʶ ʪʨʦʤʙʦʮʠʪʽʚ ʫ 

ʢʨʦʚʽ, ʟ ʷʢʦʾ ʚʦʥʠ ʙʫʣʠ ʚʠʛʦʪʦʚʣʝʥʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʃ-ɿʊʇ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʚʽʜ 

ʦʩʽʙ ʟ ʢʽʣʴʢʽʩʪʶ ʪʨʦʤʙʦʮʠʪiʚ ʚ ʮʽʣʴʥʽʡ ʢʨʦʚʽ 150-200Ĭ106 ʢʣʽʪʠʥ/ʤʣ ʪʘ 200-

250Ĭ106 ʢʣʽʪʠʥ/ʤʣ, ʚʤʽʩʪ ʪʨʦʤʙʦʮʠʪʽʚ ʩʪʘʥʦʚʠʚ 2586 Ñ 715 ʪʘ 3043 Ñ 999 

ʢʣʽʪʠʥ/ʤʣ, ʚʽʜʧʦʚʽʜʥʦ. ɺ ʪʦʡ ʯʘʩ ʷʢ ʚ ʄʃ-ɿʊʇ ʚʤʽʩʪ ʪʨʦʤʙʦʮʠʪʽʚ ʜʣʷ ʮʠʭ ʞʝ 

ʛʨʫʧ ʧʦʨʽʚʥʷʥʥʷ ʩʢʣʘʜʘʚ 2423 Ñ 613 ʪʘ 2107 Ñ 705 ʢʣʽʪʠʥ/ʤʣ, ʚʽʜʧʦʚʽʜʥʦ (ʨʠʩ. 

3.9). ʆʪʞʝ, ʥʝ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʩʪʦʚʽʨʥʦʾ ʨʽʟʥʠʮʽ ʧʦ ʚʤʽʩʪʫ ʪʨʦʤʙʦʮʠʪʽʚ ʚ 

ɿʊʇ ʚʽʜ ʧʘʮʽʻʥʪʽʚ ʟ ʧʽʜʚʠʱʝʥʠʤ (ʧʦʥʘʜ 200Ĭ106 ʢʣʽʪʠʥ/ʤʣ) ʪʘ ʙʽʣʴʰ ʥʠʟʴʢʠʤ (ʜʦ 

200Ĭ106 ʢʣʽʪʠʥ/ʤʣ) ʚʤʽʩʪʦʤ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʮʽʣʴʥʽʡ ʢʨʦʚʽ. ʅʝ ʤʦʞʥʘ ʚʠʢʣʶʯʘʪʠ, 
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ʱʦ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʪʨʦʤʙʦʮʠʪiʚ ʫ ʢʨʦʚʽ ʧʦʥʘʜ 300Ĭ106 ʢʣʽʪʠʥ/ʤʣ ʤʦʞʝ ʙʽʣʴʰ 

ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʾʭ ʢʽʥʮʝʚʠʡ ʚʤʽʩʪ ʚ ɿʊʇ. ʆʜʥʘʢ ʫ ʥʘʰʽʡ ʚʠʙʽʨʮʽ ʥʝ ʙʫʣʦ 

ʜʦʩʪʘʪʥʴʦ ʦʩʽʙ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʪʨʦʤʙʦʮʠʪʽʚ ʚ ʢʨʦʚʽ, ʱʦʙ ʮʝ ʚʩʪʘʥʦʚʠʪʠ. 

 

 

 

ʈʠʩʫʥʦʢ 3.9 ï ɺʤʽʩʪ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʃ-ɿʊʇ ʪʘ ʄʃ-ɿʊʇ ʫ ʧʘʮʽʻʥʪʽʚ ʟʘʣʝʞʥʦ ʚʽʜ 

ʧʦʯʘʪʢʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ ʮʽʣʴʥʽʡ ʢʨʦʚʽ (M Ñ m; n = 7-10) 

 

ɼʝʷʢʠʤʠ ʘʚʪʦʨʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʤʽʩʪ ʪʨʦʤʙʦʮʠʪʽʚ ʢʦʨʝʣʶʻ ʟ ʨʽʚʥʝʤ 

ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ ʫ ʢʦʥʮʝʥʪʨʘʪʘʭ ʪʨʦʤʙʦʮʠʪʽʚ [73,101], ʟʦʢʨʝʤʘ ʪʨʘʥʩʬʦʨʤʫʶʯʦʛʦ 

ʬʘʢʪʦʨʫ ʨʦʩʪʫ ɓ1, ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʬʘʢʪʦʨʫ ʨʦʩʪʫ, ʬʘʢʪʦʨʫ ʨʦʩʪʫ ʛʝʧʘʪʦʮʠʪʽʚ 

ʪʘ ʝʧʽʜʝʨʤʘʣʴʥʦʛʦ ʬʘʢʪʦʨʫ ʨʦʩʪʫ [87, 102].  

ʈʽʚʝʥʴ ʣʝʡʢʦʮʠʪʽʚ ʚ ʄʃ-ɿʊʇ ʙʫʚ ʟʥʠʞʝʥʠʡ ʚ 2 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʃ-ɿʊʇ 

(ʨʠʩ. 3.10). ɺʽʥ, ʪʘʢʦʞ, ʙʫʚ ʚ 2 ʨʘʟʠ ʥʠʞʯʝ ʥʽʞ ʚ ʢʨʦʚʽ, ʘʣʝ ʫ 5 ʨʘʟ ʚʠʱʠʤ ʥʽʞ ʚ 

ʧʣʘʟʤʽ. ʎʝ ʟʙʽʛʘʻʪʴʩʷ ʟ ʜʘʥʠʤʠ ʜʝʷʢʠʭ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʴ [213]. ɺʤʽʩʪ 

ʣʝʡʢʦʮʠʪʽʚ ʚ ʄʃ-ɿʊʇ ʪʘ ʃ-ɿʊʇ ʩʪʘʥʦʚʠʚ 2,5 Ñ 1,2Ĭ106 ʪʘ 5,9 Ñ 1,8Ĭ106 

ʢʣʽʪʠʥ/ʤʣ ʚʽʜʧʦʚʽʜʥʦ. ʈʽʚʝʥʴ ʣʝʡʢʦʮʠʪʽʚ ʚ ʃ-ɿʊʇ ʙʫʚ ʥʘ 30% ʚʠʱʠʡ ʥʽʞ ʚ ʢʨʦʚʽ, 

ʘ ʪʘʢʦʞ ʚ 6 ʨʘʟʽʚ ʙʽʣʴʰʠʤ ʥʽʞ ʚ ʧʣʘʟʤʽ. ʆʜʥʘʢ, ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʥʘ ʚʤʽʩʪ 

ʪʘ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ ʪʠʧʽʚ ʢʣʽʪʠʥ ʚ ʢʫʣʴʪʫʨʽ ʪʢʘʥʠʥʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʶʪʴ 

ʨʽʟʥʽ ʚʠʭʽʜʥʽ ʫʤʦʚʠ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʧʨʦʜʫʢʪʫ, ʚʢʣʶʯʘʶʯʠ ʦʙ'ʻʤ ʚʟʷʪʦʾ ʢʨʦʚʽ 
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ʜʣʷ ʾʾ ʧʨʠʛʦʪʫʚʘʥʥʷ, ʟʥʘʯʝʥʥʷ ʚʽʜʮʝʥʪʨʦʚʦʾ ʩʠʣʠ ʧʨʠ ʨʦʟʜʽʣʝʥʥʽ ʢʨʦʚʽ, ʢʽʣʴʢʽʩʪʴ 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʴ ʧʨʠ ʦʪʨʠʤʘʥʥʽ ʢʦʥʮʝʥʪʨʘʪʽʚ ʪʨʦʤʙʦʮʠʪʽʚ ʪʦʱʦ. 

 

 

 

ʈʠʩʫʥʦʢ 3.10 ï ɺʤʽʩʪ ʣʝʡʢʦʮʠʪʽʚ ʫ ʟʨʘʟʢʘʭ ʄʃ-ɿʊʇ ʪʘ ʃ-ɿʊʇ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʧʦʨʫʰʝʥʥʷʤʠ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ, M Ñ m (n = 21). ʇʨʠʤʽʪʢʘ: * - p Ò 0,05 ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʨʫʧʦʶ ʃ-ɿʊʇ 

 

ɺʽʜʦʤʦ, ʱʦ ʚ ʧʨʝʧʘʨʘʪʘʭ ʃ-ɿʊʇ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʧʨʦʟʘʧʘʣʴʥʠʭ 

ʽʥʪʝʨʣʝʡʢʽʥʽʚ. ɿʦʢʨʝʤʘ, ʥʘ ʢʫʣʴʪʫʨʽ ʬʽʙʨʦʙʣʘʩʪʽʚ ʩʠʥʦʚʽʘʣʴʥʦʾ ʦʙʦʣʦʥʢʠ ʩʫʛʣʦʙʘ 

ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʃ-ɿʊʇ ʧʦʩʠʣʶʚʘʣʘ ʩʠʥʪʝʟ ʢʣʽʪʠʥʘʤʠ ʧʨʦʟʘʧʘʣʴʥʠʭ 

ʽʥʪʝʨʣʝʡʢʽʥʽʚ 1ɓ ʪʘ 8 [85, 207, 210, 214]. ʂʨʽʤ ʪʦʛʦ, ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʟʙʘʛʘʯʝʥʘ 

ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ, ʟʙʽʜʥʝʥʘ ʥʘ ʣʝʡʢʦʮʠʪʠ (ʄʃ-ɿʊʇ), ʟʥʘʯʥʦ ʧʦʩʠʣʶʚʘʣʘ 

ʧʨʦʣʽʬʝʨʘʮʽʶ ʦʩʪʝʦʮʠʪʽʚ, ʤʽʦʮʠʪʽʚ ʪʘ ʢʣʽʪʠʥ ʟʚ'ʷʟʦʢ ʣʶʜʠʥʠ [215]. ɺ ʪʦʡ ʞʝ ʯʘʩ, 

ʣʝʡʢʦʮʠʪʘʨʥʘ ʟʙʘʛʘʯʝʥʘ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ ʧʨʠʛʥʽʯʫʚʘʣʘ ʧʨʦʣʽʬʝʨʘʮʽʶ 

ʪʝʥʜʦʮʠʪʽʚ ʪʘ ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ, ʘ ʪʘʢʦʞ ʜʠʬʝʨʝʥʮʽʘʮʽʶ 

ʦʩʪʘʥʥʽʭ ʚ ʢʣʽʪʠʥʠ ʭʨʷʱʘ ʪʘ ʢʽʩʪʢʠ [86, 214, 216-217]. ʂʨʽʤ ʪʦʛʦ, ʣʝʡʢʦʮʠʪʘʨʥʘ 

ɿʊʇ ʤʦʞʝ ʟʥʠʞʫʚʘʪʠ ʩʠʥʪʝʟ ʤʦʣʝʢʫʣ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ ʚ ʪʢʘʥʠʥʘʭ. 

ɿʦʢʨʝʤʘ, ʚ ʭʨʷʱʦʚʽʡ ʪʢʘʥʠʥʽ ʧʽʜ ʚʧʣʠʚʦʤ ʽʥʪʝʨʣʝʡʢʽʥʫ 1ɓ ʪʘ ʬʘʢʪʦʨʫ ʥʝʢʨʦʟʫ 

ʧʫʭʣʠʥ Ŭ ʟʥʠʞʫʻʪʴʩʷ ʩʠʥʪʝʟ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʦʟʘʢʣʽʪʠʥʥʦʛʦ ʤʘʪʨʠʢʩʫ ï 

ʘʛʨʝʢʘʥʽʚ ʪʘ ʢʦʣʘʛʝʥʘ ɯɯ ʪʠʧʫ [10, 94]. ʎʝ ʤʦʞʝ ʧʦʷʩʥʶʚʘʪʠʩʴ ʥʘʷʚʥʽʩʪʶ 
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ʧʨʦʟʘʧʘʣʴʥʠʭ ʮʠʪʦʢʽʥʽʚ ʚ ʃ-ɿʊʇ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʢʘʪʘʙʦʣʽʯʥʠʤ ʧʨʦʮʝʩʘʤ ʚ 

ʪʢʘʥʠʥʘʭ [207]. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʽ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʃ-ɿʊʇ 

ʤʦʞʝ ʩʧʨʠʷʪʠ ʧʨʦʮʝʩʘʤ ʟʘʛʦʻʥʥʷ, ʟʦʢʨʝʤʘ ʧʦʩʠʣʶʚʘʪʠ ʩʠʥʪʝʟ ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ. 

ʂʨʽʤ ʪʦʛʦ, ʃ-ɿʊʇ ʤʘ̒ ʚʠʨʘʞʝʥʫ ʧʨʦʪʠʤʽʢʨʦʙʥʫ ʜʽʶ, ʪʦʤʫ ʾ ʾʥʝ ʩʣʽʜ ʧʦʚʥʽʩʪʶ 

ʚʠʢʣʶʯʘʪʠ ʟ ʢʣʽʥʽʯʥʦʾ ʧʨʘʢʪʠʢʠ [75]. ɹʽʣʴʰʝ ʪʦʛʦ, ʚ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ 

ʥʝʜʦʩʪʘʪʥʴʦ ʜʘʥʠʭ ʱʦʜʦ ʥʝʛʘʪʠʚʥʠʭ ʚʧʣʠʚʽʚ ʣʝʡʢʦʮʠʪʘʨʥʦ ʾɿʊʇ ʧʦʨʽʚʥʷʥʦ ʽʟ 

ʄʃ-ɿʊʇ [10, 209]. ʂʨʽʤ ʪʦʛʦ, ʚ ʜʝʷʢʠʭ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣiʜʞʝʥʥʷʭ ʧʦʢʘʟʘʥʦ, ʱʦ ʃ-

ɿʊʇ ʥʝ ʧʽʜʚʠʱʫʚʘʣʘ ʚʤʽʩʪ ʧʨʦʟʘʧʘʣʴʥʠʭ ʽʥʪʝʨʣʝʡʢʽʥʽʚ ʫ ʩʠʥʦʚʽʘʣʴʥʽʡ ʦʙʦʣʦʥʮʽ 

ʩʫʛʣʦʙʘ ʧʨʠ ʣʽʢʫʚʘʥʥʽ ʛʦʥʘʨʪʨʦʟʫ [218]. 

ʂʽʣʴʢʽʩʪʴ ʝʨʠʪʨʦʮʠʪʽʚ ʙʫʣʘ ʟʥʠʞʝʥʘ ʥʘ 99 % ʚ ʄʃ-ɿʊʇ ʪʘ ʃ-ɿʊʇ 

ʧʦʨʽʚʥʷʥʦ ʟ ʾʭ ʚʤʽʩʪʦʤ ʚ ʮʽʣʴʥʽʡ ʢʨʦʚʽ ʧʘʮʽʻʥʪʽʚ. ʆʜʥʘʢ ʾʭ ʚʤʽʩʪ ʚ ʄʃ-ɿʊʇ ʙʫʚ 

ʚʠʱʠʡ ʚ 3 ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʧʣʘʟʤʦʶ ʪʘ ʚ 18 ʨʘʟʽʚ ʚʠʱʠʡ, ʥʽʞ ʚ ʇɿʊ. ʂʽʣʴʢʽʩʪʴ 

ʝʨʠʪʨʦʮʠʪʽʚ ʫ ʃ-ɿʊʇ ʙʫʣʘ ʫ 4 ʪʘ 40 ʨʘʟʠ ʙʽʣʴʰʘ ʥʽʞ ʚ ʧʣʘʟʤʽ ʪʘ ʇɿʊ, ʚʽʜʧʦʚʽʜʥʦ. 

ɺʽʜʦʤʦ, ʱʦ ʝʨʠʪʨʦʮʠʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʰʢʽʜʣʠʚʠʤʠ ʜʣʷ ʢʣʽʪʠʥ ʪʘ ʪʢʘʥʠʥ [94-96]. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʚʦʥʠ ʟʥʠʞʫʶʪʴ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʩʠʥʦʚʽʦʮʠʪʽʚ [94], ʘ ʪʘʢʦʞ 

ʧʨʠʛʥʽʯʫʶʪʴ ʩʠʥʪʝʟ ʧʨʦʪʝʦʛʣʽʢʘʥʽʚ ʭʨʷʱʦʚʦʾ ʪʢʘʥʠʥʠ [95-96]. ʇʨʠʧʫʩʢʘʻʪʴʩʷ, 

ʱʦ ʤʝʭʘʥʽʟʤ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʝʨʠʪʨʦʮʠʪʽʚ ʧʦʚôʷʟʘʥʠʡ ʟ ʧʦʩʠʣʝʥʥʷʤ 

ʦʢʩʠʜʘʪʠʚʥʠʭ ʧʦʰʢʦʜʞʝʥʴ, ʟʫʤʦʚʣʝʥʠʭ ʟʘʣʽʟʦʤ ʛʝʤʦʛʣʦʙʽʥʫ [95]. 
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ʄɽʊʆɼʆʃʆɻɯʗ ɺʀɻʆʊʆɺʃɽʅʅʗ ʉʂɸʌʌʆʃɼɯɺ ɿɸ ʊɽʍʅʆʃʆɻɯɭʖ 

ɻʆʉʇɯʊɸʃʔʅʆɻʆ ʂɯʉʊʂʆɺʆɻʆ ɹɸʅʂʋ 

 

4.1 ʄʝʪʦʜʦʣʦʛʽʷ ʦʙʩʪʝʞʝʥʥʷ ʜʦʥʦʨʽʚ ʛʦʣʦʚʦʢ ʩʪʝʛʥʦʚʠʭ ʢʽʩʪʦʢ ʪʘ 

ʦʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

 

ʅʘʤʠ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʚʽʜʙʦʨʫ ʜʦʥʦʨʽʚ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʽʩʪʢʦʚʠʭ 

ʩʢʘʬʬʦʣʜʽʚ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʛʦʩʧʽʪʘʣʴʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʙʘʥʢʫ [219]. 

 

4.1.1 ʈʝʟʫʣʴʪʘʪʠ ʘʥʢʝʪʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ-ʧʦʪʝʥʮʽʡʥʠʭ ʜʦʥʦʨʽʚ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ.  

 

ʉʝʨʝʜ ʫʩʽʭ 640 ʦʧʠʪʘʥʠʭ ʧʦʪʝʥʮʽʡʥʠʭ ʜʦʥʦʨʽʚ ʛʦʣʦʚʦʢ ʩʪʝʛʥʦʚʠʭ ʢʽʩʪʦʢ 

ʚʽʜʤʦʚʠʣʠʩʷ ʚʽʜ ʜʦʥʦʨʩʪʚʘ 18 ʧʘʮʽʻʥʪʽʚ. ʊʦʙʪʦ ʚʽʜʩʦʪʦʢ ʚʽʜʤʦʚ ʩʢʣʘʚ 2,85%. 

ʇʨʠ ʘʥʢʝʪʫʚʘʥʥʽ 100 ʧʘʮʽʻʥʪʽʚ - ʧʦʪʝʥʮʽʡʥʠʭ ʜʦʥʦʨʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʦʧʠʪʫʚʘʣʴʥʠʢʘ ʜʦʥʦʨʘ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ (ʦʧʠʪʫʚʘʣʴʥʠʢ ʢʣʽʥʽʢʠ "Charite") ʙʫʣʠ 

ʦʪʨʠʤʘʥʽ ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ: ʥʘ ʟʘʧʠʪʘʥʥʷ ˉ 1ï3, 7, 9, 13, 16ï21, 23ï27 ʪʘ 30 

ʪʨʘʥʩʧʣʘʥʪ-ʢʦʦʨʜʠʥʘʪʦʨʠ ʤʘʣʠ ʩʪʚʝʨʜʥʽ ʚʽʜʧʦʚʽʜ.̔ ɾʦʜʥʦʾ ʩʪʚʝʨʜʥʦʾ ʚʽʜʧʦʚʽʜʽ 

ʥʝ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʥʘ ʥʘʩʪʫʧʥʽ ʟʘʧʠʪʘʥʥʷ: ˉ4ï6, 8, 10ï12, 14ï15, 22 ʪʘ 28ï29. 

ʄʠ ʧʝʨʝʬʨʘʟʫʚʘʣʠ ʜʘʥʽ ʟʘʧʠʪʘʥʥʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

4. ʏʠ ʽʩʥʫʻ ʫ ɺʘʩ ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ ʽʥʬʽʢʫʚʘʥʥʷ ʥʘ ʛʝʧʘʪʠʪ ɺ ʘʙʦ 

ʉ, ɺɯʃ ʽʥʬʝʢʮʽʶ, ʩʧʨʠʯʠʥʝʥʽ ʚʘʰʠʤ ʩʧʦʩʦʙʦʤ ʞʠʪʪʷ? (ʯʠ ʚʭʦʜʠʪʝ 

ʚʠ ʜʦ ʛʨʫʧʠ ʨʠʟʠʢʫ ʽʥʬʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʱʦ ʧʝʨʝʜʘʶʪʴʩʷ 

ʯʝʨʝʟ ʙʽʦʣʦʛʽʯʥʽ ʨʽʜʠʥʠ; ʭʚʦʨʽ ʥʘ ʛʝʤʦʬʽʣʽʶ ʪʘʢʦʞ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ʛʨʫʧʠ  ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʫ ʽʥʬʽʢʫʚʘʥʥʷ) 

  

5. ʏʠ ʙʫʣʠ ʫ ʚʘʩ ʙʽʦʣʦʛʽʯʥʽ ʢʦʥʪʘʢʪʠ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 12 ʤʽʩʷʮʽʚ 

ʟ ʦʩʦʙʘʤʠ ʛʨʫʧ ʨʠʟʠʢʫ ʽʥʬʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʱʦ 

ʧʝʨʝʜʘʶʪʴʩʷ ʯʝʨʝʟ ʙʽʦʣʦʛʽʯʥʽ ʨʽʜʠʥʠ? 
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6.ʏʠ ʭʚʦʨʽʣʠ ʚʠ ʥʘ ̔ʥʬʝʢʮʽʡʥ ̔ ʟʘʭʚʦʨʶʚʘʥʥ ̫ (ʥʘʧʨʠʢʣʘʜ, 

ʢʦʨʦʥʘʚʽʨʫʩʥʘ ʽʥʬʝʢʮʽʷ, ʤʘʣʷʨʽʷ, ʪʦʢʩʦʧʣʘʟʤʦʟ, ʪʨʦʧʽʯʥʽ 

ʽʥʬʝʢʮʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ), ʷʢʽ ʧʦʪʨʝʙʫʚʘʣʠ ʪʨʠʚʘʣʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʨʝʘʥʽʤʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ? 

    

8. ʏʠ ʭʚʦʨʽʣʠ ʚʠ ʥʘ ʩʘʣʴʤʦʥʝʣʴʦʟ, ʧʽʜʪʚʝʨʜʞʝʥʠʡ ʣʘʙʦʨʘʪʦʨʥʦ, 

ʯʘʩʪʽʰʝ ʥʽʞ ʦʜʠʥ ʨʘʟ ʟʘ ʞʠʪʪʷ? 

 

    

10. ʏʠ ʜʽʘʛʥʦʩʪʫʚʘʣʠ ʫ ʚʘʩ ʘʙʦ ʚʘʰʠʭ ʨʦʜʠʯʽʚ ʭʚʦʨʦʙʫ  

ʂʨʝʡʪʮʬʝʣʴʜʘ-ʗʢʦʙʘ? ʏʠ ʩʪʨʘʞʜʘʻʪʝ ʚʠ ʥʘ ʥʝʚʨʦʣʦʛʽʯʥ ̔

ʟʘʭʚʦʨʶʚʘʥʥ ̫ʥʝʚʽʜʦʤʦʛʦ ʧʦʭʦʜʞʝʥʥʷ? 

    

11. ɺʠ ʚʽʜʚʽʜʫʚʘʣʠ ʉʧʦʣʫʯʝʥʝ ʂʦʨʦʣʽʚʩʪʚʦ (ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʪʘ 

ʇʽʚʥʽʯʥʦʾ ɯʨʣʘʥʜʽʾ) ʚ ʧʝʨʽʦʜ ʤʽʞ 1.1.1980 ʽ 31.12.1996   ʧʨʦʪʷʛʦʤ 6 

ʤʽʩʷʮʽʚ ʘʙʦ ʙʽʣʴʰʝ ʘʙʦ ʚʘʤ ʚʠʢʦʥʫʚʘʣʠ ʧʝʨʝʣʠʚʘʥʥʷ ʢʨʦʚʽ / 

ʦʧʝʨʘʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ ʚ ʮʠʭ ʢʨʘʾʥʘʭ? 

    

12. ɺʠ ʧʝʨʝʥʝʩʣʠ ʣʽʢʫʚʘʥʥʷ ʘʙʦ ʭʚʦʨʽʻʪʝ ʥʘ ʦʥʢʦʣʦʛʽʯʥ ̔

ʟʘʭʚʦʨʶʚʘʥʥʷ? 

    

14.ʏʠ ʧʨʦʭʦʜʠʣʠ ʚʠ ʧʨʦʮʝʜʫʨʫ ʛʝʤʦʜʽʘʣʽʟʫ ʘʙʦ ʧʣʘʟʤʘʬʘʨʝʟʫ ʟʘ 

ʦʩʪʘʥʥʽ 6 ʤʽʩʷʮʽʚ? 

    

15.ʏʠ ʩʪʨʘʞʜʘʻʪʝ ʚʠ ʥʘ ʚʘʞʢ ̔ ʥʝʚʨʦʣʦʛʽʯʥ ̔ ʟʘʭʚʦʨʶʚʘʥʥʷ 

(ʥʘʧʨʠʢʣʘʜ: ʤʝʥʽʥʛʽʪ, ʝʥʮʝʬʘʣʽʪ, ʭʚʦʨʦʙʘ ɸʣʴʮʛʝʡʤʝʨʘ, 

ʧʦʣʽʥʝʚʨʠʪʠ)? 

    

22.ʏʠ ʦʪʨʠʤʫʚʘʣʠ ʚʠ ʧʨʦʥʠʢʘʶʯʽ ʪʨʘʚʤʠ ʟʘʙʨʫʜʥʝʥʠʤʠ 

ʧʨʝʜʤʝʪʘʤʠ  ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 6 ʤʽʩʷʮʽʚ? 

    

28.ʋ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʚʠ ʙʫʣʠ ʢʦʣʠ-ʥʝʙʫʜʴ ʜʦʥʦʨʦʤ ʢʨʦʚʽ, ʯʠ 

ʚʽʜʤʦʚʣʷʣʠ ʚʘʤ ʫ ʜʦʥʦʨʩʪʚʽ? 

    

29.ʏʠ ʦʪʨʠʤʫʚʘʣʠ ʚʠ ʪʨʘʚʤʠ ʧʽʩʣʷ ʢʦʥʪʘʢʪʫ ʟ ʙʝʟʜʦʤʥʠʤʠ 

ʪʚʘʨʠʥʘʤʠ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 3-ʭ ʤʽʩʷʮʽʚ? 
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ʎʽ ʧʝʨʝʬʨʘʟʦʚʘʥʽ ʟʘʧʠʪʘʥʥʷ ʤʠ ʚʠʢʦʨʠʩʪʘʣʠ ʚ ʦʧʠʪʫʚʘʥʥʽ ʥʘʩʪʫʧʥʠʭ 100 

ʧʘʮʽʻʥʪʽʚ-ʧʦʪʝʥʮʽʡʥʠʭ ʜʦʥʦʨʽʚ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʪʘ ʦʪʨʠʤʘʣʠ ʩʪʚʝʨʜʥʽ 

ʚʽʜʧʦʚʽʜʽ ʭʦʯʘ ʙ ʫ ʦʜʥʦʤʫ ʚʠʧʘʜʢʫ ʥʘ ʫʩʽ ʟʘʧʠʪʘʥʥʷ, ʢʨʽʤ ʟʘʧʠʪʘʥʥʷ ˉ11. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʮʝ ʟʘʧʠʪʘʥʥʷ ʚʠʷʚʠʣʦʩʷ ʥʝʩʧʝʮʠʬʽʯʥʠʤ ʜʣʷ ʦʧʠʪʫʚʘʥʥʷ ʥʘʰʠʭ ʧʘʮʽʻʥʪʽʚ 

ʫ 100 ʚʽʜʩʦʪʢʽʚ ʫʩʽʭ ʚʠʧʘʜʢʽʚ ʧʨʠ ʦʧʠʪʫʚʘʥʥʽ 200 ʧʦʪʝʥʮʽʡʥʠʭ ʜʦʥʦʨʽʚ.  

ʅʘʪʦʤʽʩʪʴ, ʯʝʪʚʝʨʦ ʦʧʠʪʘʥʠʭ ʧʦʪʝʥʮʽʡʥʠʭ ʜʦʥʦʨʽʚ ʧʦʚôʷʟʫʚʘʣʠ ʩʚʦʻ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʟ ʚʧʣʠʚʦʤ ʽʦʥʽʟʫʶʯʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ (ʘʚʘʨʽʾ ʥʘ ʏɸɽʉ), ʘ 15 

ʧʘʮʽʻʥʪʽʚ ï ʟ ʥʘʩʣʽʜʢʘʤʠ ʧʨʦʞʠʚʘʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʧʦʩʪʨʘʞʜʘʣʘ ʚʥʘʩʣʽʜʦʢ 

ʘʚʘʨʽʾ ʥʘ ʏɸɽʉ.  

ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʨʝʮʠʧʽʻʥʪʽʚ, ʤʠ ʚʢʣʶʯʠʣʠ 

ʜʦ ʦʧʠʪʫʚʘʣʴʥʠʢʘ ʟʘʧʠʪʘʥʥʷ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʤʦʞʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ ʚʧʣʠʚʫ 

ʽʦʥʽʟʫʶʯʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ (ʧʦʩʪʨʘʞʜʘʣʽ ʪʘ ʫʯʘʩʥʠʢʠ ʣʽʢʚʽʜʘʮʽʾ ʘʚʘʨʽʾ ʥʘ 

ʏɸɽʉ ʪʘ ʦʩʦʙʠ, ʱʦ ʧʨʦʞʠʚʘʶʪʴ ʚ ʨʘʜʽʘʮʽʡʥʦ ʟʘʙʨʫʜʥʝʥʠʭ ʨʘʡʦʥʘʭ): 

 

ʏʠ ʙʨʘʣʠ ʚʠ ʫʯʘʩʪʴ ʚ ʣʽʢʚʽʜʘʮʽʾ  ʘʚʘʨʽʾ ʥʘ ʏɸɽʉ? ʏʠ ʚʽʜʥʦʩʠʪʝʩʴ ʚʠ 

ʜʦ 1-4 ʢʘʪʝʛʦʨʽʾ ʧʦʩʪʨʘʞʜʘʣʠʭ ʚʽʜ ʘʚʘʨʽʾ ʥʘ ʏɸɽʉ? ʏʠ  ʧʨʦʞʠʚʘʻʪʝ 

ʚʠ ʚ ʟʦʥʽ ʚʽʜʯʫʞʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʘʚʘʨʽʾ ʥʘ ʏɸɽʉ? 

    

 

ɿʘ ʦʪʨʠʤʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʨʠ ʯʫʪʣʠʚʦʩʪʽ 100%, ʩʧʝʮʠʬʽʯʥʽʩʪʴ 

ʦʧʠʪʫʚʘʣʴʥʠʢʘ, ʷʢʠʡ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʫ 200 ʦʧʠʪʘʥʠʭ ʧʘʮʽʻʥʪʽʚ-

ʧʦʪʝʥʮʽʡʥʠʭ ʜʦʥʦʨʽʚ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʩʢʣʘʣʘ 60%. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʤʠ ʤʦʜʠʬʽʢʫʚʘʣʠ ʮʝʡ ʦʧʠʪʫʚʘʣʴʥʠʢ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʚʢʘʟʘʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. ʆʩʪʘʪʦʯʥʠʡ ʡʦʛʦ ʚʘʨʽʘʥʪ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

 

ʆʧʠʪʫʚʘʣʴʥʠʢ ʜʦʥʦʨʘ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 

ʇɯɹ_____________________________________________________________  

ɼʘʪʘ ʪʘ ʨʽʢ ʥʘʨʦʜʞʝʥʥʷ____________________________________________ 

ʃʇʋ, ʩʪʨʫʢʪʫʨʥʠʡ ʧʽʜʨʦʟʜʽʣ________________________________________ 

ˉ ʽʩʪʦʨʽʾ ʭʚʦʨʦʙʠ__________________________________________________ 

ɼʽʘʛʥʦʟ__________________________________________________________ 
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ʐʘʥʦʚʥʠʡ ʜʦʥʦʨʝ! 

ʇʨʦʩʠʤʦ ʥʘʜʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ɺʘʰʦʛʦ ʟʜʦʨʦʚ'ʷ, ʚʽʜʧʦʚʽʚʰʠ çʪʘʢè ʘʙʦ 

çʥʽè ʥʘ ʥʘʩʪʫʧʥʽ ʟʘʧʠʪʘʥʥʷ: 

 ʪʘʢ ʥ ̔

1.ʏʠ ʭʚʦʨʽʣʠ ʚʠ ʨʘʥʽʰʝ ʘʙʦ ʭʚʦʨʽʻʪʝ ʟʘʨʘʟ ʥʘ ʛʝʧʘʪʠʪ ɺ ʘʙʦ ʛʝʧʘʪʠʪ ʉ?  

ʏʠ  ʦʪʨʠʤʫʚʘʣʠ ʚʠ ʢʦʣʠ-ʥʝʙʫʜʴ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʛʝʧʘʪʠʪ ɺ ʘʙʦ ʛʝʧʘʪʠʪ ʉ? 

  

2.ʏʠ ʭʚʦʨʽʣʠ ʚʠ ʥʘ ʛʝʧʘʪʠʪ ɸ ʘʙʦ ʛʝʧʘʪʠʪ ɽ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 2-ʭ 

ʤʽʩʷʮʽʚ?  ʏʠ  ʭʚʦʨʽʻʪʝ ʚʠ ʚ ʜʘʥʠʡ ʯʘʩ ʥʘ ʛʝʧʘʪʠʪ ɸ ʘʙʦ ɽ? ʏʠ ʻ ʫ ʚʘʩ 

ʟʘʨʘʟ ʘʙʦ ʙʫʣʠ ʨʘʥʽʰʝ ʽʥʰʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʝʯʽʥʢʠ ʥʝʫʪʦʯʥʝʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ (ʭʨʦʥʽʯʥʠʡ ʛʝʧʘʪʠʪ, ʮʠʨʦʟ ʧʝʯʽʥʢʠ) 

  

3.ʏʠ ʻ ʚʠ ʥʦʩʽʻʤ ɺɯʃ (ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʯʠ ʧʨʦʷʚʣʷʣʠʩʴ ʩʠʤʧʪʦʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʯʠ ʥʽ)? 

  

4.ʏʠ ʽʩʥʫʻ ʫ ʚʘʩ ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ ʽʥʬʽʢʫʚʘʥʥʷ ʟʙʫʜʥʠʢʘʤʠ ʛʝʧʘʪʠʪʫ ɺ 

ʘʙʦ ʉ,  ɺɯʃ ʽʥʬʝʢʮʽ,ʾ ʩʧʨʠʯʠʥʝʥʽ ʚʘʰʠʤ ʩʧʦʩʦʙʦʤ ʞʠʪʪʷ? (ʯʠ ʚʭʦʜʠʪʝ ʚʠ 

ʜʦ ʛʨʫʧʠ ʨʠʟʠʢʫ ʽʥʬʽʢʫʚʘʥʥʷ ʟʙʫʜʥʠʢʘʤʠ ʟʘʭʚʦʨʶʚʘʥ,ɹ ʱʦ ʧʝʨʝʜʘʶʪʴʩʷ 

ʯʝʨʝʟ ʙʽʦʣʦʛʽʯʥʽ ʨʽʜʠʥʠ; ʭʚʦʨʽ ʥʘ ʛʝʤʦʬʽʣʽʶ ʪʘʢʦʞ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʛʨʫʧʠ  

ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʫ ʽʥʬʽʢʫʚʘʥʥʷ) 

  

5.ʏʠ ʙʫʣʠ ʫ ʚʘʩ ʙʽʦʣʦʛʽʯʥʽ ʢʦʥʪʘʢʪʠ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 12 ʤʽʩʷʮʽʚ ʟ 

ʦʩʦʙʘʤʠ ʟ ʛʨʫʧ ʨʠʟʠʢʫ ʽʥʬʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʱʦ ʧʝʨʝʜʘʶʪʴʩʷ 

ʯʝʨʝʟ ʙʽʦʣʦʛʽʯʥʽ ʨʽʜʠʥʠ? 

  

6. ʏʠ ʭʚʦʨʽʣʠ ʚʠ ʥʘ ̔ʥʬʝʢʮʽʡʥ ̔ʟʘʭʚʦʨʶʚʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʢʦʨʦʥʘʚʽʨʫʩʥʘ 

ʽʥʬʝʢʮʽʷ, ʤʘʣʷʨʽʷ, ʪʦʢʩʦʧʣʘʟʤʦʟ, ʪʨʦʧʽʯʥʽ ʽʥʬʝʢʮʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ), ʷʢʽ 

ʧʦʪʨʝʙʫʚʘʣʠ ʪʨʠʚʘʣʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʨʝʘʥʽʤʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ? 

  

7.ʏʠ ʭʚʦʨʽʣʠ ʚʠ ʘʙʦ ʯʠ ʣʽʢʫʻʪʝʩʴ ʚʽʜ ʚʘʞʢʦʾ ʽʥʬʝʢʮʽʡʥʦʾ ʭʚʦʨʦʙʠ 

(ʥʘʧʨʠʢʣʘʜ, ʪʦʢʩʦʧʣʘʟʤʦʟ, ʪʨʦʧʽʯʥʽ ʽʥʬʝʢʮʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʭʚʦʨʦʙʠ 

ʩʧʨʠʯʠʥʝʥʽ  ʥʘʡʧʨʦʩʪʽʰʠʤʠ, ʦʩʪʝʦʤʽʻʣʽʪ)? 

  

8.ʏʠ ʭʚʦʨʽʣʠ ʚʠ ʥʘ ʩʘʣʴʤʦʥʝʣʴʦʟ, ʧʽʜʪʚʝʨʜʞʝʥʠʡ ʣʘʙʦʨʘʪʦʨʥʦ, ʯʘʩʪʽʰʝ 

ʥʽʞ ʦʜʠʥ ʨʘʟ ʟʘ ʞʠʪʪʷ? 

  

9.ʏʠ ʭʚʦʨʽʻʪʝ ʚʠ ʘʙʦ ʯʠ ʣʽʢʫʚʘʣʠʩʷ ʚʽʜ ʪʫʙʝʨʢʫʣʴʦʟʫ? (ɺʠ ʤʦʞʝʪʝ ʩʪʘʪʠ 

ʜʦʥʦʨʦʤ, ʷʢʱʦ ʚʽʜ ʤʦʤʝʥʪʫ ʦʜʫʞʘʥʥʷ ʧʨʦʡʰʣʦ ʥʝ ʤʝʥʰʝ 2-ʭ ʨʦʢʽʚ) 

  

10. ʏʠ ʜʽʘʛʥʦʩʪʫʚʘʣʠ ʫ ʚʘʩ ʘʙʦ ʚʘʰʠʭ ʨʦʜʠʯʽʚ ʭʚʦʨʦʙʫ  ʂʨʝʡʪʮʬʝʣʴʜʘ-

ʗʢʦʙʘ? ʏʠ ʩʪʨʘʞʜʘʻʪʝ ʚʠ ʥʘ ʥʝʚʨʦʣʦʛʽʯʥ ̔ ʟʘʭʚʦʨʶʚʘʥʥ ̫ ʥʝʚʽʜʦʤʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ? 

  

11. ɺʠ ʧʝʨʝʥʝʩʣʠ ʣʽʢʫʚʘʥʥʷ ʘʙʦ ʭʚʦʨʽʻʪʝ ʥʘ ʦʥʢʦʣʦʛʽʯʥ ̔ʟʘʭʚʦʨʶʚʘʥʥʷ?   

12.ʏʠ ʩʪʨʘʞʜʘʻʪʝ ʚʠ ʥʘ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʟ ʜʠʪʠʥʩʪʚʘ ʘʙʦ 

ʽʥʩʫʣʽʥʟʘʣʝʞʥʠʡ ʜʽʘʙʝʪ ʧʨʦʪʷʛʦʤ ʙʽʣʴʰ 10 ʨʦʢʽʚ? 
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13. ʏʠ ʧʨʦʭʦʜʠʣʠ ʚʠ ʧʨʦʮʝʜʫʨʫ ʛʝʤʦʜʽʘʣʽʟʫ ʘʙʦ ʧʣʘʟʤʘʬʘʨʝʟʫ ʟʘ ʦʩʪʘʥʥʽ 

6 ʤʽʩʷʮʽʚ? 

  

14. ʏʠ ʩʪʨʘʞʜʘʻʪʝ ʚʠ ʥʘ ʚʘʞʢ ̔ʥʝʚʨʦʣʦʛʽʯʥ ̔ʟʘʭʚʦʨʶʚʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ: 

ʤʝʥʽʥʛʽʪ, ʝʥʮʝʬʘʣʽʪ, ʭʚʦʨʦʙʘ ɸʣʴʮʛʝʡʤʝʨʘ, ʧʦʣʽʥʝʚʨʠʪʠ)? 

  

15.ʏʠ  ʭʚʦʨʽʻʪʝ ʚʠ ʥʘ ʩʠʩʪʝʤʥ ̔ʘʫʪʦʽʤʫʥʥ ̔  ʟʘʭʚʦʨʶʚʘʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ 

ʤʘʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʜʦʥʦʨʩʴʢʫ ʪʢʘʥʠʥʫ (ʥʘʧʨʠʢʣʘʜ:  

ʨʝʚʤʘʪʦʾʜʥʠʡ ʘʨʪʨʠʪ, ʩʘʨʢʦʾʜʦʟ, ʧʦʣʽʭʦʥʜʨʽʪ, ʘʥʢʽʣʦʟʫʶʯʠʡ ʩʧʦʥʜʠʣʽʪ, 

ʩʠʥʜʨʦʤʫ ʈʝʡʪʝʨʘ, ʨʝʚʤʘʪʠʟʤ, ʯʝʨʚʦʥʠʡ ʚʦʚʯʘʢ, ɹʘʟʝʜʦʚʫ ʭʚʦʨʦʙʫ 

(ʜʠʬʫʟʥʠʡ ʪʦʢʩʠʯʥʠʡ ʟʦʙ) ʘʙʦ ʤʽʘʩʪʝʥʽʶ? 

  

16.ʏʠ ʚʠʢʦʥʫʚʘʣʠʩʴ ʚʘʤ ʚʝʣʠʢʽ ʦʧʝʨʘʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 

6 ʤʽʩʷʮʽʚ ʘʙʦ ʝʥʜʦʩʢʦʧʽʾ (ʙʽʦʧʩʽʾ) (ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ, ʙʨʦʥʭʽʚ) 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʥʫʯʢʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ? ʏʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚʘʤ ʤʘʣʽ 

ʦʧʝʨʘʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ  ʘʙʦ ʚʠʜʘʣʝʥʥʷ ʟʫʙʘ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʚʦʭ 

ʪʠʞʥʽʚ? 

  

17.ʏʠ  ʧʨʦʚʦʜʠʣʦʩʴ ʚʘʤ ʧʝʨʝʣʠʚʘʥʥʷ ʜʦʥʦʨʩʴʢʦʾ ʢʨʦʚʽ ʧʨʦʪʷʛʦʤ 

ʦʩʪʘʥʥʽʭ 6 ʤʽʩʷʮʽʚ? 

  

18.ɺʠ ʢʦʣʠ-ʥʝʙʫʜʴ ʦʪʨʠʤʫʚʘʣʠ ʣʽʢʫʚʘʥʥʷ  ʛʦʨʤʦʥʘʤʠ ʛʽʧʦʬʽʟʘ 

ʣʶʜʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ ʛʦʨʤʦʥʠ ʨʦʩʪʫ) ʘʙʦ ʚʘʤ ʧʨʦʚʦʜʠʣʠ 

ʦʧʝʨʘʪʠʚʥʽ ʚʪʨʫʯʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʤʧʣʘʥʪʽʚ ʣʶʜʩʴʢʦʛʦ ʘʙʦ 

ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʪʚʝʨʜʦʾ ʤʦʟʢʦʚʦʾ ʦʙʦʣʦʥʢʠ, ʩʝʨʮʝʚʠʭ ʢʣʘʧʘʥʽʚ 

ʘʙʦ ʨʦʛʽʚʢʠ)? 

  

19.ʏʠ ʧʨʠʡʤʘʻʪʝ ʚʠ ʽʤʫʥʦʩʫʧʨʝʩʠʚʥʽ  (ʽʤʫʥʦʜʝʧʨʘʩʘʥʪʠ) ʣʽʢʠ?   

20.ʏʠ ʨʦʙʠʣʠ ʚʘʤ ʪʘʪʫʶʚʘʥʥʷ ʘʙʦ ʽʥʰʽ ʧʨʦʢʦʣʶʚʘʥʥʷ ʰʢʽʨʠ (ʧʽʨʩʠʥʛ, 

ʘʢʫʧʫʥʢʪʫʨʘ) ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 6 ʤʽʩʷʮʽʚ, ʟʘ ʤʝʞʘʤʠ ʤʝʜʠʯʥʦʾ 

ʫʩʪʘʥʦʚʠ?  

  

21.ʏʠ ʦʪʨʠʤʫʚʘʣʠ ʚʠ ʪʨʘʚʤʠ ʟʘʙʨʫʜʥʝʥʠʤʠ ʢʨʦʚôʶ ʛʦʣʢʘʤʠ ʧʨʦʪʷʛʦʤ 

ʦʩʪʘʥʥʽʭ 6 ʤʽʩ? 

  

22.ʏʠ  ʚʘʢʮʠʥʫʚʘʣʠ ʚʘʩ ʧʨʦʪʠ ʩʢʘʟʫ ʘʙʦ ʯʠ  ʦʪʨʠʤʫʚʘʣʠ ʚʠ ʩʠʨʦʚʘʪʢʫ 

ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 12 ʤʽʩʷʮʽʚ? 

  

23.ʏʠ ʧʨʦʚʦʜʠʣʠ ʚʘʤ ʱʝʧʣʝʥʥʷ ʪʘʢ ʟʚʘʥʠʤʠ çʞʠʚʠʤʠ ʚʘʢʮʠʥʘʤʠè 

ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 4 ʪʠʞʥʽʚ (ʢʽʨ, ʝʧʽʜʝʤʽʯʥʠʡ ʧʘʨʦʪʠʪ, ʢʨʘʩʥʫʭʘ, 

ʧʦʣʽʦʤʽʻʣʽʪ, ʪʠʬ, ʭʦʣʝʨʘ, ʞʦʚʪʘ ʣʠʭʦʤʘʥʢʘ, ʪʫʙʝʨʢʫʣʴʦʟ)? ʏʠ 

ʚʘʢʮʠʥʫʚʘʣʠ ʚʘʩ ʧʨʦʪʠ ʛʝʧʘʪʠʪʫ ɺ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 3 ʪʠʞʥʽʚ? 

  

24.ʏʠ ʙʫʣʠ ʫ ʚʘʩ ̔ʥʬʝʢʮʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 4 ʪʠʞʥʽʚ 

ʚʠʢʣʠʢʘʥʽ ʙʘʢʪʝʨʽʷʤʠ, ʚʽʨʫʩʘʤʠ ʘʙʦ ʛʨʠʙʘʤʠ? 

  

25.ʏʠ ʭʚʦʨʽʣʠ ʚʠ ʥʘ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʷ ʣʠʭʦʤʘʥʢʦʶ 

ʘʙʦ ʜʽʘʨʝʻʶ ʥʝʫʪʦʯʥʝʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 4 ʪʠʞʥʽʚ? 
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26.ʏʠ ʙʫʚ ʫ ʚʘʩ ʢʦʥʪʘʢʪ ʟ ʦʩʦʙʘʤʠ, ʭʚʦʨʠʤʠ ʥʘ ʽʥʬʝʢʮʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ 

(ʥʘʧʨʠʢʣʘʜ ʢʨʘʩʥʫʭʘ, ʧʘʨʦʪʠʪ, ʢʽʨ) ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 6 ʤʽʩʷʮʽʚ? 

  

27. ʋ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʚʠ ʙʫʣʠ ʢʦʣʠ-ʥʝʙʫʜʴ ʜʦʥʦʨʦʤ ʢʨʦʚʽ, ʯʠ ʚʽʜʤʦʚʣʷʣʠ 

ʚʘʤ ʫ ʜʦʥʦʨʩʪʚʽ? 

  

28. ʏʠ ʦʪʨʠʤʫʚʘʣʠ ʚʠ ʪʨʘʚʤʠ ʧʽʩʣʷ ʢʦʥʪʘʢʪʫ ʟ ʙʝʟʜʦʤʥʠʤʠ ʪʚʘʨʠʥʘʤʠ 

ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 3-ʭ ʤʽʩʷʮʽʚ? 

  

29.ʏʠ ʤʘʣʠ ʚʠ ʽʥʪʝʥʩʠʚʥʠʡ ʢʦʥʪʘʢʪ ʟ ʪʦʢʩʠʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʧʨʦʪʷʛʦʤ 

ʦʩʪʘʥʥʽʭ 2-ʭ ʨʦʢʽʚ? ʗʢʱʦ ʪʘʢ, ʟ ʷʢʠʤʠ? 

ʇʦʷʩʥʝʥʥʷ ʫ ʨʘʟʽ ʩʪʚʝʨʜʥʦʾ ʚʽʜʧʦʚʽʜʽ: 

  

30. ʏʠ ʙʨʘʣʠ ʚʠ ʫʯʘʩʪʴ ʚ ʣʽʢʚʽʜʘʮʽʾ ʘʚʘʨʽʾ ʥʘ ʏɸɽʉ? ʏʠ ʚʽʜʥʦʩʠʪʝʩʴ ʚʠ 

ʜʦ 1-4 ʢʘʪʝʛʦʨʽʾ ʧʦʩʪʨʘʞʜʘʣʠʭ ʚʽʜ ʘʚʘʨʽʾ ʥʘ ʏɸɽʉ? ʏʠ  ʧʨʦʞʠʚʘʻʪʝ ʚʠ ʚ 

ʟʦʥʽ ʚʽʜʯʫʞʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʘʚʘʨʽʾ ʥʘ ʏɸɽʉ?  

  

 

ɼʘʥʠʡ ʦʧʠʪʫʚʘʣʴʥʠʢ ʚʠʢʦʨʠʩʪʘʣʠ ʫ 422 ʧʘʮʽʻʥʪʽʚ-ʧʦʪʝʥʮʽʡʥʠʭ ʜʦʥʦʨʽʚ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. ʗʢ ʙʘʯʠʤʦ, ʟʛʽʜʥʦ ʜʘʥʦʛʦ ʦʧʠʪʫʚʘʣʴʥʠʢʘ, ʟ ʧʦʪʝʥʮʽʡʥʠʭ 

ʜʦʥʦʨʽʚ ʚʠʢʣʶʯʘʶʪʴʩʷ ʧʘʮʽʻʥʪʠ ʟ ʩʠʩʪʝʤʥʠʤʠ ʪʘ ʝʥʜʦʢʨʠʥʥʠʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʧʘʮʽʻʥʪʠ ʟ ʛʨʫʧ ʨʠʟʠʢʫ ʱʦʜʦ ʽʥʬʽʢʫʚʘʥʥʷ ʥʘ ɺɯʃ, ʛʝʧʘʪʠʪ ɺ, ʉ 

ʪʘ ʩʠʬʽʣʽʩ, ʘ ʪʘʢʦʞ ʦʩʦʙʠ, ʷʢʽ ʪʨʠʚʘʣʠʡ ʯʘʩ ʢʦʥʪʘʢʪʫʚʘʣʠ ʟ ʪʦʢʩʠʯʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ, ʘ ʪʘʢʦʞ ʪʨʠʚʘʣʠʡ ʯʘʩ ʧʨʦʞʠʚʘʣʠ ʚ ʟʦʥʽ ʚʽʜʯʫʞʝʥʥʷ ʯʠ ʙʫʣʠ 

ʣʽʢʚʽʜʘʪʦʨʘʤʠ ʘʚʘʨʽʾ ʥʘ ʏɸɽʉ.  

ʋ ʚʠʧʘʜʢʫ ʭʦʯʘ ʙ ʦʜʥʽʻʾ ʚʽʜʧʦʚʽʜʽ çʪʘʢè, ʧʘʮʽʻʥʪ ʙʫʚ ʚʠʢʣʶʯʝʥʠʡ ʟ 

ʧʦʪʝʥʮʽʡʥʠʭ ʜʦʥʦʨʽʚ. ʉʪʚʝʨʜʥʽ ʚʽʜʧʦʚʽʜʽ ʤʠ ʦʪʨʠʤʘʣʠ ʫ 96 ʧʘʮʽʻʥʪʽʚ-

ʧʦʪʝʥʮʽʡʥʠʭ ʜʦʥʦʨʽʚ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ.   
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4.1.2 ʈʝʟʫʣʴʪʘʪʠ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʛʦ ʪʘ ʨʝʥʪʛʝʥʦʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ 

ʦʙʩʪʝʞʝʥʥʷ ʧʨʠ ʚʽʜʙʦʨʽ ʧʦʪʝʥʮʽʡʥʠʭ ʜʦʥʦʨʽʚ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 

  

ɿ ʤʝʪʦʶ ʦʮʽʥʢʠ ʜʝʬʝʢʪʽʚ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʫʩʽʤ ʧʘʮʽʻʥʪʘʤ ʚ 

ʧʝʨʝʜʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜʽ ʧʨʦʚʦʜʠʣʘʩʴ ʨʝʥʪʛʝʥʦʨʛʨʘʬʽʷ ʢʫʣʴʰʦʚʠʭ ʩʫʛʣʦʙʽʚ ʚ 

ʧʨʷʤʽʡ ʧʨʦʝʢʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʦʮʽʥʶʚʘʣʠʩʴ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ, ʷʢ ʬʦʨʤʘ ʛʦʣʦʚʢʠ 

ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ, ʾʾ ʨʦʟʤʽʨʠ, ʥʘʷʚʥʽʩʪʴ ʢʠʩʪ, ʟʦʥ ʘʩʝʧʪʠʯʥʦʛʦ ʥʝʢʨʦʟʫ, ʜʝʬʝʢʪʽʚ.  

ʅʘʷʚʥʽʩʪʴ ʢʠʩʪ ʪʘ ʟʦʥ ʘʩʝʧʪʠʯʥʦʛʦ ʥʝʢʨʦʟʫ, ʥʘʚʽʪʴ ʥʝʚʝʣʠʢʦʛʦ ʨʦʟʤʽʨʫ, 

ʨʦʟʮʽʥʶʚʘʣʠʩʷ ʷʢ ʬʘʢʪʦʨ ʨʠʟʠʢʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʽʜʙʦʨʫ ʜʦʥʦʨʽʚ, ʪʘʢ ʷʢ ʧʨʠ 

ʥʘʷʚʥʦʩʪʽ ʩʫʙʭʦʥʜʨʘʣʴʥʠʭ ʢʠʩʪ ʪʘ ʘʩʝʧʪʠʯʥʦʤʫ ʥʝʢʨʦʟʽ ʥʝʦʙʭʽʜʥʦ ʚʠʜʘʣʠʪʠ 

ʧʘʪʦʣʦʛʽʯʥʦ ʟʤʽʥʝʥʫ ʢʽʩʪʢʦʚʫ ʪʢʘʥʠʥʫ ʜʦ ʟʦʥʠ ʥʝʟʤʽʥʝʥʦʾ ʩʧʦʥʛʽʦʟʥʦʾ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ. ʆʜʥʘʢ, ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦ ʨʦʟʤʽʨ ʧʘʪʦʣʦʛʽʯʥʦ ʟʤʽʥʝʥʦʾ ʪʢʘʥʠʥʠ ʥʝ 

ʟʘʚʞʜʠ ʚʽʜʧʦʚʽʜʘʻ ʜʽʡʩʥʠʤ ʨʦʟʤʽʨʘʤ, ʱʦ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʚʠʜʘʣʝʥʥʷ ʙʽʣʴʰʦʛʦ ʟʘ ʨʦʟʤʽʨʘʤʠ ʦʙʩʷʛʫ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ (ʨʠʩ. 4.1). 

 

  

ʘ) ʙ) 

 

ʈʠʩʫʥʦʢ 4.1 ï ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʠʭ ʨʦʟʤʽʨʽʚ ʢʠʩʪʠ ʛʦʣʦʚʢʠ 

ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ (ʘ) ʟ ʬʘʢʪʠʯʥʠʤ ʨʦʟʤʽʨʦʤ ʜʝʬʝʢʪʫ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʧʽʩʣʷ 

ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ (ʙ)  
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ʊʘʢʠʤ ʯʠʥʦʤ, ʧʘʮʽʻʥʪʠ ʟ ʢʠʩʪʦʚʠʜʥʦʶ ʧʝʨʝʙʫʜʦʚʦʶ ʘʙʦ ʟ ʘʩʝʧʪʠʯʥʠʤ 

ʥʝʢʨʦʟʦʤ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ, ʫ ʷʢʠʭ ʻ ʫʨʘʞʝʥʥʷ ʧʦʥʘʜ 1/3 ʾʾ ʦʙ'ʻʤʫ ʟʘ 

ʜʘʥʠʤʠ ʨʝʥʪʛʝʥʦʛʨʘʤ, ʙʫʣʠ ʢʨʠʪʝʨʽʻʤ ʚʠʢʣʶʯʝʥʥʷ ʜʣʷ ʧʦʪʝʥʮʽʡʥʦʛʦ ʜʦʥʦʨʩʪʚʘ 

(ʨʠʩ. 4.2) ʚ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʧʨʠ ʦʙʨʦʙʮʽ ʪʘʢʦʾ ʛʦʣʦʚʢʠ ʚʪʨʘʯʘʻʪʴʩʷ ʧʦʥʘʜ 50% 

ʢʽʩʪʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʧʣʘʩʪʠʢʠ. 

 

  

ʘ) ʙ) 

 

ʈʠʩʫʥʦʢ 4.2 ï ʈʝʥʪʛʝʥʦʛʨʘʤʘ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ ʟ ʥʘʷʚʥʽʩʪʶ ʢʠʩʪʠ 

ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ (ʘ) ʪʘ ʘʥʘʪʦʤʽʯʥʠʡ ʚʟʽʨʝʮʴ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘʟʥʘʯʝʥʠʤ 

ʨʝʥʪʛʝʥʦʛʨʘʤʘʤ (ʙ) 

 

ɺ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʚʠʥʠʢʘʻ ʩʠʪʫʘʮʽʷ, ʢʦʣʠ ʬʘʢʪʠʯʥʠʡ ʦʙ'ʻʤ ʢʽʩʪʢʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʦʪʨʠʤʘʥʦʛʦ ʧʽʩʣʷ ʦʙʨʦʙʢʠ, ʙʫʜʝ ʥʝʜʦʩʪʘʪʥʽʤ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʩʢʘʬʬʦʣʜʘ. 

ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜʠ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʛʦ ʪʘ ʨʝʥʪʛʝʥʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ 

ʦʙʩʪʝʞʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʜʦʥʦʨʽʚ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʢʦʣʠ ʟʘ ʾʭ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʘʮʽʻʥʪʠ ʙʫʣʠ ʚʠʢʣʶʯʝʥʽ ʟ ʧʦʜʘʣʴʰʦʛʦ ʦʙʩʪʝʞʝʥʥʷ (ʨʠʩ. 4.3ï4.5): 
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ʈʠʩʫʥʦʢ 4.3 ï ʈʝʥʪʛʝʥʦʛʨʘʤʘ ʧʘʮʽʻʥʪʘ ʟ ʜʚʦʙʽʯʥʠʤ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʢʫʣʴʰʦʚʠʭ 

ʩʫʛʣʦʙʽʚ ʟ ʨʝʥʪʛʝʥʤʦʨʬʦʤʝʪʨʠʯʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʚʠʢʣʶʯʝʥʥʷ ʱʦʜʦ 

ʧʦʪʝʥʮʽʡʥʦʛʦ ʜʦʥʦʨʩʪʚʘ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 

 

ʅʘ ʧʨʝʜʩʪʘʚʣʝʥʽʡ ʨʝʥʪʛʝʥʦʛʨʘʤʽ (ʨʠʩ. 4.3) ʫ ʧʘʮʽʻʥʪʘ ʟ ʜʚʦʙʽʯʥʠʤ 

ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʢʫʣʴʰʦʚʠʭ ʩʫʛʣʦʙʽʚ ʦʙʠʜʚʽ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʠʭ ʢʽʩʪʦʢ ʤʘʶʪʴ 

ʟʥʘʯʥʽ ʜʝʬʝʢʪʠ ʪʘ ʥʝʧʨʠʜʘʪʥʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʢʘʬʬʦʣʜʽʚ. 

 

 

 

ʈʠʩʫʥʦʢ 4.4 ï ʈʝʥʪʛʝʥʦʛʨʘʤʘ ʧʘʮʽʻʥʪʘ ʟ ʧʨʘʚʦʙʽʯʥʠʤ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ 

ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ ʟ ʨʝʥʪʛʝʥʤʦʨʬʦʤʝʪʨʠʯʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʚʠʢʣʶʯʝʥʥʷ 

ʱʦʜʦ ʧʦʪʝʥʮʽʡʥʦʛʦ ʜʦʥʦʨʩʪʚʘ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 
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ʈʠʩʫʥʦʢ 4.5 ï ʈʝʥʪʛʝʥʦʛʨʘʤʘ ʧʘʮʽʻʥʪʘ ʟ ʧʨʘʚʦʙʽʯʥʠʤ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ 

ʩʫʛʣʦʙʘ ʟ ʨʝʥʪʛʝʥʤʦʨʬʦʤʝʪʨʠʯʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʚʠʢʣʶʯʝʥʥʷ ʱʦʜʦ 

ʧʦʪʝʥʮʽʡʥʦʛʦ ʜʦʥʦʨʩʪʚʘ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 

 

ʅʘ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʨʝʥʪʛʝʥʦʛʨʘʤʘʭ (ʨʠʩ. 4.4- 4.5) ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʜʚʦʙʽʯʥʠʤ 

ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʢʫʣʴʰʦʚʠʭ ʩʫʛʣʦʙʽʚ, ʛʦʣʦʚʢʠ ʧʨʘʚʠʭ ʩʪʝʛʥʦʚʠʭ ʢʽʩʪʦʢ ʤʘʶʪʴ 

ʟʥʘʯʥʽ ʜʝʬʝʢʪʠ ʪʘ ʥʝʧʨʠʜʘʪʥʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʢʘʬʬʦʣʜʽʚ. ɻʦʣʦʚʢʠ ʣʽʚʠʭ 

ʩʪʝʛʥʦʚʠʭ ʢʽʩʪʦʢ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʩʢʘʬʬʦʣʜʽʚ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʝʥʪʛʝʥʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʚʽʜʙʦʨʫ ʟ ʧʦʜʘʣʴʰʦʛʦ 

ʦʙʩʪʝʞʝʥʥʷ ʙʫʣʦ ʚʠʢʣʶʯʝʥʦ 327 ʧʘʮʽʻʥʪʽʚ-ʧʦʪʝʥʮʽʡʥʠʭ ʜʦʥʦʨʽʚ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ. 

 

4.1.3 ʈʝʟʫʣʴʪʘʪʠ ʚʽʜʙʦʨʫ ʜʦʥʦʨʽʚ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʥʘ ʧʽʜʩʪʘʚʽ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ  

 

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰʠʭ ʟʘʛʨʦʟ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʘʣʦʛʝʥʥʠʭ ʢʽʩʪʢʦʚʠʭ 

ʩʢʘʬʬʦʣʜʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʜʘʯʽ ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ.  
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ɺʦʜʥʦʯʘʩ ʥʝ ʚʩʽ ʜʦʥʦʨʠ ʧʦʚʥʽʩʪʶ ʦʙʽʟʥʘʥʽ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʫ ʥʠʭ ʥʝʛʘʪʠʚʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʷʢʽʩʪʴ ʦʪʨʠʤʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʧʝʨʝʥʝʩʝʥʽ ʪʘ 

ʩʫʧʫʪʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ) ʘʙʦ ʤʦʞʫʪʴ ʾʭ ʩʚʽʜʦʤʦ ʧʨʠʭʦʚʫʚʘʪʠ.  

ɺ ʭʦʜʽ ʧʨʦʚʝʜʝʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ 199 ʧʦʪʝʥʮʽʡʥʠʤ ʜʦʥʦʨʘʤ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ, ʷʢʽ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʝʨʰʠʭ ʪʨʴʦʭ ʝʪʘʧʽʚ, ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʰʚʠʜʢʠʡ ʪʝʩʪ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʛʝʧʘʪʠʪʫ ɺ, ʛʝʧʘʪʠʪʫ ʉ, ɺɯʃ ʪʘ ʩʠʬʽʣʽʩʫ 

«ʇʨʦʬʽʪʝʩʪ» ʪʘ ʦʪʨʠʤʘʥʦ ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ: ʫ 187 ʧʘʮʽʻʥʪʽʚ ʪʝʩʪ ʚʠʷʚʠʚʩʷ 

ʥʝʛʘʪʠʚʥʠʤ, ʫ 12 ʧʘʮʽʻʥʪʽʚ ï ʧʦʟʠʪʠʚʥʠʤ.  

 ʉʝʨʝʜ ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʧʦʜʽʣ ʙʫʚ ʥʘʩʪʫʧʥʠʤ: ɺɯʃ ï 1 ʚʠʧʘʜʦʢ, 

ʛʝʧʘʪʠʪ ɺ (HBcAg, HBsAg) ï 7 ʚʠʧʘʜʢʽʚ, ʛʝʧʘʪʠʪ ʉ ï 4 ʚʠʧʘʜʢʠ. ʋʩʽ ʮʽ ʧʘʮʽʻʥʪʠ 

ʟʘʧʝʨʝʯʫʚʘʣʠ ʥʘʷʚʥʽʩʪʴ ʟʘʟʥʘʯʝʥʠʭ ʽʥʬʝʢʮʽʡ ʚ ʘʥʘʤʥʝʟʽ. ɼʣʷ ʫʪʦʯʥʝʥʥʷ ʜʽʘʛʥʦʟʫ 

ʚʦʥʠ ʙʫʣʠ ʩʢʝʨʦʚʘʥʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʇʃʈ-ʜʦʩʣʽʜʞʝʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʩʪʝʞʝʥʥʷ 640 ʧʦʪʝʥʮʽʡʥʠʭ ʜʦʥʦʨʽʚ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʦʪʨʠʤʘʣʠ ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ (ʪʘʙ. 4.1): 

 

ʊʘʙʣʠʮʷ 4.1 ï ʈʝʟʫʣʴʪʘʪʠ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ-ʧʦʪʝʥʮʽʡʥʠʭ ʜʦʥʦʨʽʚ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 

ʂʨʠʪʝʨʽʾ ʚʽʜʙʦʨʫ ɺʠʢʣʶʯʝʥʦ ʟ 

ʧʦʜʘʣʴʰʦʛʦ 

ʦʙʩʪʝʞʝʥʥʷ, ʧʘʮʽʻʥʪʽʚ 

ɺʽʜʩʦʪʦʢ ʧʘʮʽʻʥʪʽʚ, % 

ɯʥʬʦʨʤʦʚʘʥʘ ʟʛʦʜʘ 18 2,8 

ʆʧʠʪʫʚʘʣʴʥʠʢ 96 15 

ʈʝʥʪʛʝʥʤʦʨʬʦʤʝʪʨʽʷ 327 51,1 

ʃʘʙʦʨʘʪʦʨʥʝ ʦʙʩʪʝʞʝʥʥʷ 12 1,9 

ɺʩʴʦʛʦ 453 70,8 

 

ʆʪʞʝ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ-ʧʦʪʝʥʮʽʡʥʠʭ ʜʦʥʦʨʽʚ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʜʦʥʦʨʩʪʚʘ ʽʟ 640 ʧʘʮʽʻʥʪʽʚ ʚʠʷʚʠʣʠʩʷ 187, 

ʪʦʙʪʦ ʙʣʠʟʴʢʦ 30% ʫʩʽʭ ʦʙʩʪʝʞʝʥʠʭ.  
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ɿʘʧʨʦʧʦʥʦʚʘʥʫ ʥʘʤʠ ʤʝʪʦʜʠʢʫ ʚʽʜʙʦʨʫ ʜʦʥʦʨʽʚ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ ʤʦʞʥʘ 

ʧʨʝʜʩʪʘʚʠʪʠ ʥʘʩʪʫʧʥʦʶ ʩʭʝʤʦʶ (ʨʠʩ. 4.6) 

 

ʈʠʩʫʥʦʢ 4.6 ï ʉʭʝʤʘ ʚʽʜʙʦʨʫ ʧʦʪʝʥʮʽʡʥʠʭ ʜʦʥʦʨʽʚ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ 

 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʥʘʤʠ ʧʨʦʪʦʢʦʣ ʚʽʜʙʦʨʫ ʞʠʚʠʭ ʜʦʥʦʨʽʚ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, 

ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʧʘʮʽʻʥʪʠ, ʷʢʠʤ ʚʠʢʦʥʫʚʘʣʦʩʷ ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʷ ʢʫʣʴʰʦʚʠʭ 

ʩʫʛʣʦʙʽʚ, ʢʨʽʤ ʪʨʘʜʠʮʽʡʥʠʭ ʢʨʠʪʝʨʽʾʚ ʚʨʘʭʦʚʫʻ ʪʘʢʦʞ ʨʝʥʪʛʝʥʤʦʨʬʦʤʝʪʨʠʯʥʽ 

ʢʨʠʪʝʨʽʾ, ʚʠʟʥʘʯʝʥʽ ʟʘ ʧʨʷʤʦʶ ʨʝʥʪʛʝʥʦʛʨʘʤʦʶ ʢʫʣʴʰʦʚʠʭ ʩʫʛʣʦʙʽʚ, ʘ ʩʘʤʝ 

ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʥʷ ʟʜʦʨʦʚʦʾ ʪʘ ʧʘʪʦʣʦʛʽʯʥʦ ʟʤʽʥʝʥʦʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ. ʄʠ ʥʝ 

ʚʚʘʞʘʻʤʦ ʜʦʮʽʣʴʥʠʤ ʜʦʥʦʨʩʪʚʦ ʧʨʠ ʫʨʘʞʝʥʥʽ ʦʙʩʷʛʫ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ 

50% ʪʘ ʙʽʣʴʰʝ. ʊʘʢ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʮʽʥʢʠ ʨʝʥʛʝʥʤʦʨʬʦʤʝʪʨʠʯʥʦʛʦ ʢʨʠʪʝʨʽʶ, 

ʫ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʟ ʧʦʪʝʥʮʽʡʥʠʭ ʜʦʥʦʨʽʚ ʙʫʣʦ ʚʠʢʣʶʯʝʥʦ ʧʦʥʘʜ 50% 

ʧʘʮʽʻʥʪʽʚ. 

 

4.2 ʄʝʪʦʜʠʢʘ ʦʙʨʦʙʢʠ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʢʽʩʪʢʦʚʠʭ ʩʢʘʬʬʦʣʜʽʚ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʛʦʩʧʽʪʘʣʴʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʙʘʥʢʫ 

 

ʅʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʋʢʨʘʾʥʠ [132], ʱʦ ʩʪʦʩʫʻʪʴʩʷ 

ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ ʪʢʘʥʠʥ, ʩʚʽʪʦʚʦʛʦ ʜʦʩʚʽʜʫ ʜʽʷʣʴʥʦʩʪʽ ʢʽʩʪʢʦʚʠʭ ʙʘʥʢʽʚ ʪʘ 

ʆʪʨʠʤʘʥʥʷ 
ʽʥʬʦʨʤʦʚʘʥʦʾ 
ʟʛʦʜʠ

ɿʘʧʦʚʥʝʥʥʷ 
ʦʧʠʪʫʚʘʣʴʥʠʢʘ 

ʱʦʜʦ 
ʤʦʞʣʠʚʦʩʪʽ 
ʜʦʥʦʨʩʪʚʘ

ʆʮʽʥʢʘ 
ʨʝʥʪʛʝʥʤʦʨʬʦʤ
ʝʪʨʠʯʥʠʭ 
ʢʨʠʪʝʨʽʾʚ ʥʘ 
ʧʨʷʤʽʡ 

ʨʝʥʪʛʝʥʦʛʨʘʤʽ 
ʢʫʣʴʰʦʚʠʭ 
ʩʫʛʣʦʙʽʚ

ʇʨʦʚʝʜʝʥʥʷ 
ʩʢʨʠʥʽʥʛʫ ʥʘ 
ʥʘʷʚʥʽʩʪʴ 
ʽʥʬʝʢʮʽʡʥʠʭ 
ʟʘʭʚʦʨʶʚʘʥʴ
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ʚʣʘʩʥʦʛʦ ʜʦʩʚʽʜʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʽʩʪʢʦʚʠʭ ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪʽʚ ʚʽʜ ʞʠʚʠʭ ʜʦʥʦʨʽʚ, 

ʥʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʪʦʢʦʣ ʚʠʨʦʙʥʠʮʪʚʘ ʢʽʩʪʢʦʚʠʭ ʪʨʘʥʩʧʣʘʥʪʘʪʽʚ 

ʘʣʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚʽʜ ʞʠʚʠʭ ʜʦʥʦʨʽʚ [111].  

ʇʝʨʰʠʤ ʝʪʘʧʦʤ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʪʘ  ̒ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʘ ʦʙʨʦʙʢʘ 

ʪʘ ʪʝʩʪʫʚʘʥʥʷ ʨʦʟʤʽʨʽʚ ʦʙʨʦʙʣʝʥʦʾ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʪʘʢʠʭ ʢʨʦʢʽʚ: 

- ʆʙʨʦʙʢʘ ʚʠʜʘʣʝʥʦʾ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ ʚʽʜ ʩʫʛʣʦʙʦʚʦʛʦ 

ʭʨʷʱʘ ʪʘ ʤ'ʷʢʠʭ ʪʢʘʥʠʥ (ʨʠʩ. 4.7). 

 

 

 

ʈʠʩʫʥʦʢ 4.7 ï ʌʦʪʦ ʦʙʨʦʙʢʠ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ ʚʽʜ ʩʫʛʣʦʙʦʚʦʛʦ ʭʨʷʱʘ ʪʘ 

ʤ'ʷʢʠʭ ʪʢʘʥʠʥ 

 

- ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʽʘʤʝʪʨʫ ʦʙʨʦʙʣʝʥʦʾ ʛʦʣʦʚʢʠ 

ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ ï ømax ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ 56 ʤʤ, ʦʩʢʽʣʴʢʠ ʩʪʝʨʠʣʽʟʘʮʽʷ 

ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʛʦʩʧʽʪʘʣʴʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʙʘʥʢʫ 

ʚʘʣʽʜʦʚʘʥʘ ʣʠʰʝ ʜʣʷ ʟʘʟʥʘʯʝʥʠʭ ʾʾ ʨʦʟʤʽʨʽʚ [110-111]. ʇʨʠ ʧʝʨʝʚʠʱʝʥʥʽ 
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ʟʘʟʥʘʯʝʥʦʛʦ ʨʦʟʤʽʨʫ ʛʦʣʦʚʢʫ ʩʣʽʜ ʦʙʨʦʙʠʪʠ, ʟʤʝʥʰʠʚʰʠ ʾʭ ʜʦ ʚʘʣʽʜʦʚʘʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ. 

ʅʘʩʪʫʧʥʠʡ ʝʪʘʧ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʪʘ ï ʪʝʨʤʦʩʪʝʨʠʣʽʟʘʮʽʡʥʘ 

ʦʙʨʦʙʢʘ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ ʣʦʢʘʣʴʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ 

ʙʘʥʢʫ Lobʘtor (ʨʠʩ. 4.8). 

 

 

 

ʈʠʩʫʥʦʢ 4.8 ï ʉʭʝʤʘ ʪʝʨʤʦʩʪʝʨʠʣʽʟʘʮʽʡʥʦʾ ʦʙʨʦʙʢʠ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ ʣʦʢʘʣʴʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʙʘʥʢʫ (ʧʦʷʩʥʝʥʥʷ ʚ ʪʝʢʩʪʽ) 

 
ʄʝʭʘʥʽʯʥʦ ʧʽʜʛʦʪʦʚʣʝʥʘ (ʦʯʠʱʝʥʘ) ʛʦʣʦʚʢʘ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ ʧʦʤʽʱʘʻʪʴʩʷ 

ʚ ʩʪʝʨʠʣʽʟʘʮʽʡʥʠʡ ʢʦʥʪʝʡʥʝʨ, ʚʠʛʦʪʦʚʣʝʥʠʡ ʟʽ ʩʧʝʮʽʘʣʴʥʦʛʦ ʪʝʨʤʦʩʪʽʡʢʦʛʦ  

ʧʣʘʩʪʠʢʫ ʪʘ ʟʘʣʠʚʘʻʪʴʩʷ ʩʦʣʴʦʚʠʤ ʨʦʟʯʠʥʦʤ (ʨʦʟʯʠʥ ʈʽʥʛʝʨʘ ʘʙʦ 0,9% ʨʦʟʯʠʥ 

ʥʘʪʨʽʶ ʭʣʦʨʠʜʫ). ʅʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʦʜʠʬʽʢʘʮʽʶ ʧʨʦʮʝʩʫ ʩʪʝʨʠʣʽʟʘʮʽʾ, ʢʦʣʠ 

ʩʦʣʴʦʚʠʡ ʨʦʟʯʠʥ ʤʽʩʪʠʪʴ ʚ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʧʦʚʽʜʦʥ (ʧʨʝʧʘʨʘʪ çʅʝʦʛʝʤʦʜʝʟè, 
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ʚʠʨʦʙʥʠʢ ʊʆɺ çʅʦʚʦʬʘʨʤ-ɹʽʦʩʠʥʪʝʟè, ʋʢʨʘʾʥʘ), ʱʦ ʤʘʻ ʜʝʟʽʥʪʦʢʩʠʢʘʮʽʡʥ ̔ʪʘ 

ʩʦʨʙʮʽʡʥ ̔ ʚʣʘʩʪʠʚʦʩʪ ̔ [220-221]. ʈʦʟʨʦʙʣʝʥʘ ʥʘʤʠ ʤʦʜʠʬʽʢʘʮʽʷ ʜʦʟʚʦʣʷʻ 

ʧʦʢʨʘʱʠʪʠ ʙʽʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʪʘ ʨʦʙʠʪʴ ʤʦʞʣʠʚʠʤ ʡʦʛʦ 

ʟʙʝʨʽʛʘʥʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ -20Áʉ ʧʨʦʪʷʛʦʤ 2 ʨʦʢʽʚ ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ 

ʙʽʦʤʝʭʘʥʽʯʥʠʭ ʪʘ ʦʩʪʝʦʢʦʥʜʫʢʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʧʽʩʣʷ ʩʪʝʨʠʣʽʟʘʮʽʾ  ̒ ʪʝʩʪʫʚʘʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʪʘ ʥʘ 

ʩʪʝʨʠʣʴʥʽʩʪʴ. ʄʝʪʦʜʠʢʘ ʧʦʣʷʛʘʻ ʫ ʟʘʙʦʨʽ ʟ ʢʦʥʪʝʡʥʝʨʘ ʯʘʩʪʠʥʠ ʨʦʟʯʠʥʫ, ʚ ʷʢʦʤʫ 

ʚʽʜʙʫʚʘʣʘʩʷ ʩʪʝʨʠʣʽʟʘʮʽʷ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ, ʟ ʩʦʨʙʦʚʘʥʠʤʠ ʧʽʜ ʯʘʩ 

ʦʙʨʦʙʢʠ ʨʝʯʦʚʠʥʘʤʠ. ʈʽʜʠʥʫ ʚʥʦʩʷʪʴ ʫ ʬʣʘʢʦʥ ʟ ʧʦʞʠʚʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʜʣʷ 

ʘʝʨʦʙʽʚ ʪʘ ʘʥʘʝʨʦʙʽʚ, ʘ ʪʘʢʦʞ ʛʨʠʙʢʦʚʦʾ ʬʣʦʨʠ (ʨʠʩ. 4.9), ʷʢʠʡ ʧʦʤʽʱʘʻʪʴʩʷ ʚ 

ʘʥʘʣʽʟʘʪʦʨ (ʚʠʨʦʙʥʠʢ Biomeriaux, ʉʐɸ). ɽʢʩʧʦʟʠʮʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ 14 

ʜʽʙ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʩʪ ʘʝʨʦʙʥʦʾ, ʘʥʘʝʨʦʙʥʦʾ ʪʘ ʛʨʠʙʢʦʚʦʾ ʬʣʦʨʠ. ʋ ʚʠʧʘʜʢʫ 

ʧʦʟʠʪʠʚʥʦʛʦ ʪʝʩʪʫ ʪʨʘʥʩʧʣʘʥʪʘʪ ʤʦʞʥʘ ʦʙʨʦʙʠʪʠ ʧʦʚʪʦʨʥʦ, ʚʠʢʦʨʠʩʪʘʚʰʠ 

ʥʦʚʠʡ ʢʦʥʪʝʡʥʝʨ ʜʣʷ ʩʪʝʨʠʣʽʟʘʮʽʾ. ɿʘʟʥʘʯʝʥʘ ʤʝʪʦʜʠʢʘ ʪʝʩʪʫʚʘʥʥʷ ʥʘ 

ʩʪʝʨʠʣʴʥʽʩʪʴ ʻ ʦʙʦʚ'ʷʟʢʦʚʦʶ ʚʠʤʦʛʦʶ, ʘ ʪʘʢʦʞ  ̒ʚʘʣʽʜʦʚʘʥʦʶ ʜʣʷ ʤʝʪʦʜʠʢʠ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʽʩʪʢʦʚʠʭ ʩʢʘʬʬʦʣʜʽʚ ʟʘ ʪʝʭʥʦʣʦʛʽʻ  ʁʛʦʩʧʽʪʘʣʴʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ 

ʙʘʥʢʫ [110-111]. 

 

 

 

ʈʠʩʫʥʦʢ 4.9 ï ʇʨʠʢʣʘʜ ʟʘʙʦʨʫ ʨʽʜʠʥʠ ʟʽ ʩʪʝʨʠʣʽʟʘʮʽʡʥʦʛʦ ʢʦʥʪʝʡʥʝʨʘ ʧʽʩʣʷ 

ʦʙʨʦʙʢʠ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ ʜʣʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ 

ʥʘʷʚʥʽʩʪʴ ʘʝʨʦʙʥʦʾ ʪʘ ʘʥʘʝʨʦʙʥʦʾ ʤʽʢʨʦʬʣʦʨʠ (ʧʦʷʩʥʝʥʥʷ ʚ ʪʝʢʩʪʽ) 
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ɺʘʣʽʜʘʮʽʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʾ ʱʦʜʦ ʽʥʘʢʪʠʚʘʮʽʾ ʟʙʫʜʥʠʢʽʚ 

ʽʥʬʝʢʮʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ [110]: ʚʽʨʫʩʠ (ɺɯʃ, ʛʝʧʘʪʠʪʠ ɸ, ɺ, ʉ, 

ʮʠʪʦʤʝʛʘʣʦʚʽʨʫʩ, ʚʽʨʫʩ ɽʧʰʪʝʡʥʘ-ɹʘʨʨʘ, ʊ-ʣʽʤʬʦʪʨʦʧʥʠʡ ʚʽʨʫʩ ʣʶʜʠʥʠ ɯ/ɯɯ, 

ʚʽʨʫʩ ɿʘʭʽʜʥʦʛʦ ʅʽʣʫ, ʧʘʨʚʦʚʽʨʫʩ, ʚʽʨʫʩ ʩʢʘʟʫ ʪʦʱʦ), ʙʘʢʪʝʨʽʾ (ʚʩʽ, ʱʦ ʤʦʞʫʪʴ 

ʧʝʨʝʜʘʚʘʪʠʩʷ ʯʝʨʝʟ ʙʽʦʣʦʛʽʯʥʽ ʪʢʘʥʠʥʠ), ʽʥʰʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʪʘ ʛʨʠʙʠ (ʙʣʽʜʘ 

ʪʨʝʧʦʥʝʤʘ, ʤʘʣʷʨʽʡʥʠʡ ʧʣʘʟʤʦʜʽʡ, ʪʨʠʧʘʥʦʩʦʤʘ, ʤʽʢʨʦʬʽʣʷʨʽʡ, ʧʨʽʦʥʠ ʪʦʱʦ). 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʢʨʽʦʢʦʥʩʝʨʚʘʮʽʷ ʪʨʘʥʩʧʣʘʥʪʘʪʫ ʪʘ 

ʧʦʜʘʣʴʰʝ ʡʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʚ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʢʘʤʝʨʘʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʚʽʜ 

-800ʉ ʜʦ -200ʉ. ʇʨʦʪʷʛʦʤ ʜʚʦʭ ʪʠʞʥʽʚ ʟ ʤʦʤʝʥʪʫ ʧʦʩʽʚʫ ʨʽʜʠʥʠ, ʚ ʷʢʽʡ 

ʦʙʨʦʙʣʷʚʩʷ ʪʨʘʥʩʧʣʘʥʪʘʪ, ʚʽʥ ʧʝʨʝʙʫʚʘʻ ʥʘ çʢʘʨʘʥʪʠʥʽè, ʪʦʙʪʦ ʡʦʛʦ ʥʝ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʨʝʮʠʧʽʻʥʪʘ ʚ ʮʝʡ ʧʝʨʽʦʜ. ʏʝʨʝʟ 14 ʜʽʙ ʧʽʩʣʷ ʧʦʩʽʚʫ ʧʽʩʣʷ 

ʦʪʨʠʤʘʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʪʨʘʥʩʧʣʘʥʪʘʪ ʻ ʧʨʠʜʘʪʥʠʤ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. ʊʨʘʥʩʧʣʘʥʪʘʪ ʤʦʞʝ ʙʫʪʠ ʧʨʠʜʘʪʥʠʤ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʪʷʛʦʤ 2 

ʨʦʢʽʚ ʫ ʚʠʧʘʜʢʫ ʢʨʽʦʢʦʥʩʝʨʚʘʮʽʾ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʚʽʜ -200ʉ ʜʦ -400ʉ ʪʘ ʧʨʦʪʷʛʦʤ 

5 ʨʦʢʽʚ ʫ ʚʠʧʘʜʢʫ ʢʨʽʦʢʦʥʩʝʨʚʘʮʽʾ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ -800ʉ. 

ɼʣʷ ʨʦʟʤʦʨʦʞʫʚʘʥʥʷ ʪʨʘʥʩʧʣʘʥʪʘʪʫ ʧʝʨʝʜ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫ 

ʨʝʮʠʧʽʻʥʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʠʩʪʝʤʫ ʣʦʢʘʣʴʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʙʘʥʢʫ Lobator (ʨʠʩ. 

4.10), ʚ ʷʢʽʡ  ̒ ʩʧʝʮʽʘʣʴʥʠʡ ʨʝʞʠʤ, ʘʙʦ ʞ, ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʧʨʠʩʪʨʦʶ, 

ʨʦʟʤʦʨʦʞʫʚʘʣʠ ʪʨʘʥʩʧʣʘʥʪʘʪ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʧʨʦʪʷʛʦʤ 2-3 ʛʦʜʠʥ. 

 

 

ʈʠʩʫʥʦʢ 4.10 ï ʌʦʪʦ ʧʽʜʛʦʪʦʚʢʠ ʢʽʩʪʢʦʚʦʛʦ ʘʣʦʪʨʘʥʩʧʣʘʥʪʘʪʫ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ ʣʦʢʘʣʴʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʙʘʥʢʫ Lobator (ʧʦʷʩʥʝʥʥʷ ʚ 

ʪʝʢʩʪʽ)  
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ʆʪʨʠʤʘʣʠ ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʪʘʙ. 4.2). 

 

ʊʘʙʣʠʮʷ 4.2 ï ʈʝʟʫʣʴʪʘʪʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʘʬʬʦʣʜʽʚ, 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʛʦʩʧʽʪʘʣʴʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʙʘʥʢʫ 

 

ɺʩʴʦʛʦ ʜʦʩʣʽʜʞʝʥʦ ʩʢʘʬʬʦʣʜʽʚ ʇʦʟʠʪʠʚʥʠʡ ʪʝʩʪ ʅʝʛʘʪʠʚʥʠʡ ʪʝʩʪ 

232 3 229 

 

ɺ ʦʜʥʠʭ ʟ ʧʝʨʰʠʭ ʟʨʘʟʢʽʚ ʩʢʘʬʬʦʣʜʽʚ ʦʪʨʠʤʘʣʠ 3 ʧʦʟʠʪʠʚʥʽ ʧʨʦʙʠ ʥʘ 

ʥʘʷʚʥʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ɺʠʜʽʣʠʣʠ ʥʘʩʪʫʧʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ: 

- Peptostreptococcus anaerobius-1, 

- Enterococcus faecalis-1, 

- Pasteurella pneumotropica-1. 

ʗʢ ʙʘʯʠʤʦ, ʚʠʜʽʣʝʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʻ ʫʤʦʚʥʦ ʧʘʪʦʛʝʥʥʠʤʠ. ʆʩʢʽʣʴʢʠ 

ʪʝʭʥʦʣʦʛʽʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʽʩʪʢʦʚʠʭ ʩʢʘʬʬʦʣʜʽʚ ʻ ʚʘʣʽʜʦʚʘʥʦʶ ʱʦʜʦ ʽʥʘʢʪʠʚʘʮʽʾ 

ʜʘʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʡʤʦʚʽʨʥʦ ʪʝʩʪʠ ʚʠʷʚʠʣʠʩʷ ʧʦʟʠʪʠʚʥʠʤʠ ʯʝʨʝʟ 

ʥʝʜʦʪʨʠʤʘʥʥʷ ʣʘʙʦʨʘʥʪʦʤ ʧʨʘʚʠʣ ʘʩʝʧʪʠʢʠ ʪʘ ʘʥʪʠʩʝʧʪʠʢʠ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ. ɺʠʢʦʥʘʣʠ ʧʦʚʪʦʨʥʫ ʦʙʨʦʙʢʫ ʩʢʘʬʬʦʣʜʽʚ ʪʘ 

ʦʪʨʠʤʘʣʠ ʥʝʛʘʪʠʚʥʽ ʪʝʩʪʠ.  

ʋ ʞʦʜʥʦʛʦ ʧʘʮʽʻʥʪʘ, ʷʢʦʤʫ ʪʨʘʥʩʧʣʘʥʪʫʚʘʣʠ ʩʢʘʬʬʦʣʜ, ʥʝ ʚʽʜʤʽʯʘʣʠ 

ʫʩʢʣʘʜʥʝʥʴ ʯʠ ʧʦʙʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʚʘʣʽʜʥʽʩʪʴ ʤʝʪʦʜʠʢʠ. 

 

4.3 ʈʝʟʫʣʴʪʘʪʠ in vitro ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʩʢʘʬʬʦʣʜʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʛʦʩʧʽʪʘʣʴʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʙʘʥʢʫ 

ʪʘ ʽʥʰʠʭ ʚʘʨʽʘʥʪʽʚ ʩʢʘʬʬʦʣʜʽʚ  

 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʫ ʦʮʽʥʢʫ 

ʚʧʣʠʚʫ ʩʢʘʬʬʦʣʜʽʚ ʨʽʟʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ 

ʥʦʨʤʘʣʴʥʠʭ ʬʽʙʨʦʙʣʘʩʪʽʚ ʣʶʜʠʥʠ ʣʽʥʽʾ ʄ19 [222] (ʪʘʙʣ. 4.3). ʇʨʠ ʮʴʦʤʫ ʙʫʣʦ 
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ʜʦʩʣʽʜʞʝʥʦ 2 ʯʘʩʦʚʽ ʪʦʯʢʠ ï 4 ʪʘ 7 ʜʽʙ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʱʦʜʦ ʨʦʩʪʦʚʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʽʙʨʦʙʣʘʩʪʽʚ ʟʘ ʫʤʦʚ ʝʢʩʧʦʟʠʮʽʾ ʾʭ ʟʽ ʩʢʘʬʬʦʣʜʘʤʠ ʥʘ ʨʽʟʥʠʭ 

ʝʪʘʧʘʭ ʨʦʩʪʫ ʢʫʣʴʪʫʨʠ (ʝʢʩʧʦʥʝʥʮʽʡʥʘ ʪʘ ʬʘʟʘ ʧʣʘʪʦ). ʆʮʽʥʢʫ ʨʝʟʫʣʴʪʘʪʽʚ 

ʧʨʦʚʦʜʠʣʠ ʰʣʷʭʦʤ ʬʘʨʙʫʚʘʥʥʷ ʢʣʽʪʠʥ ʢʨʠʩʪʘʣʽʯʥʠʤ ʬʽʦʣʝʪʦʚʠʤ, ʷʢʠʡ 

ʟʘʬʘʨʙʦʚʫʻ ʙʽʣʢʠ ʽ ɼʅʂ ʚ ʢʣʽʪʠʥʽ. 

 

ʊʘʙʣʠʮʷ 4.3 ï ʇʦʢʘʟʥʠʢ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʬʽʙʨʦʙʣʘʩʪʽʚ ʣʶʜʠʥʠ ʟʘ ʫʤʦʚ ʾʭ 

ʩʧʽʚʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟ ʨʽʟʥʠʤʠ ʩʢʘʬʬʦʣʜʘʤʠ in vitro 

ɺʘʨʽʘʥʪ ʩʢʘʬʬʦʣʜʫ ʏʘʩ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟ    ʩʢʘʬʬʦʣʜʘʤʠ 

4 ʜʦʙʠ 7 ʜʽʙ 

% ʞʠʚʠʭ ʢʣʽʪʠʥ, (M ± SD) 

ɻʽʜʨʦʢʩʠʘʧʘʪʠʪ (ɻɸ) 28,0 ± 6,0*ö 19,0 ± 4,0*ö 

ɸʣʦʛʝʥʥʠʡ ʢʽʩʪʢʦʚʠʡ ʤʘʪʨʠʢʩ 

ʦʙʨʦʙʣʝʥʠʡ ʛʘʤʤʘ-ʽʨʨʘʜʽʘʮʽʻʶ 

(ɸʂʄ ɻɯ) 

77,0 ± 2,0*# 64,0 ± 6,0*# 

ɸʣʦʛʝʥʥʠʡ ʢʽʩʪʢʦʚʠʡ ʤʘʪʨʠʢʩ 

ʦʙʨʦʙʣʝʥʠʡ ʪʝʨʤʽʯʥʦ (ɸʂʄ ʊʉ) 
58,0 ± 9,0*# 51,0 ± 3,0*# 

ɹʝʪʘ-ʪʨʠʢʘʣʴʮʽʡʬʦʩʬʘʪ (ʊʂʌ) 29,0 ± 4,0*ö 34,0 ± 2,0*# ö 

ʂʦʥʪʨʦʣʴ ʢʣʽʪʠʥ (ʢʣʽʪʠʥʠ ʙʝʟ 

ʩʢʘʬʬʦʣʜʫ) 
100,0 ± 3,2 100,0 ± 2,8 

ʇʨʠʤʽʪʢʘ: * ï ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʥʪʨʦʣʷ ʢʣʽʪʠʥ, ʨ < 0,05; # ï ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧʠ ɻɸ, ʨ < 0,05; ö ï ʩʪʘʪʠʩʪʠʯʥʦ 

ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧʠ ɸʂʄ ɻɯ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ 

ʬʽʙʨʦʙʣʘʩʪʽʚ ʄ19 (ʚʽʜʥʦʩʥʦ 100% ʢʦʥʪʨʦʣʶ ʢʣʽʪʠʥ, ʱʦ ʢʫʣʴʪʠʚʫʚʘʣʠ ʙʝʟ 

ʩʢʘʬʬʦʣʜʫ) ʨʝʻʩʪʨʫʚʘʣʠ ʧʽʩʣʷ ʾʭ ʩʧʽʚʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟʽ ʩʢʘʬʬʦʣʜʦʤ ɸʂʄ ɻɯ 

(ʜʠʚ. ʪʘʙʣ. 4.3), ʪʦʜʽ ʷʢ ʢʝʨʘʤʽʯʥʽ ʩʢʘʬʬʦʣʜʠ (ɻɸ  ̔ʊʂʌ) ʧʦʢʘʟʘʣʠ ʥʘʡʛʽʨʰʽ 
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ʨʝʟʫʣʴʪʘʪʠ: ʧʦʢʘʟʥʠʢʠ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʬʽʙʨʦʙʣʘʩʪʽʚ ʙʫʣʠ ʩʪʘʪʠʩʪʠʯʥʦ 

ʜʦʩʪʦʚʽʨʥʦ ʥʠʞʯʝ ʚʽʜʥʦʩʥʦ ʢʦʥʪʨʦʣʶ ʢʣʽʪʠʥ ʪʘ ʽʥʰʠʭ ʚʘʨʽʘʥʪʽʚ ʩʢʘʬʬʦʣʜʽʚ  

ʥʘ 65ï80% ʽ 30ï50%, ʚʽʜʧʦʚʽʜʥʦ, ʷʢ ʥʘ 4-ʪʫ, ʪʘʢ ʽ ʥʘ 7-ʤʫ ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʇʨʠ ʮʴʦʤʫ ʩʢʘʬʬʦʣʜ ɸʂʄ ʊʉ ʧʦʢʘʟʘʚ ʩʝʨʝʜʥʽʡ ʨʝʟʫʣʴʪʘʪ ʱʦʜʦ ʚʽʜʥʦʩʥʦʛʦ 

ʚʤʽʩʪʫ ʞʠʚʠʭ ʢʣʽʪʠʥ ʧʨʠ ʾʭ ʝʢʩʧʦʟʠʮʽʾ ʟ ʙʽʦʤʘʪʝʨʽʘʣʦʤ, ʘ ʩʘʤʝ ʥʘ 4-ʪʫ ʜʦʙʫ 

ʧʦʢʘʟʥʠʢ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʩʪʘʥʦʚʠʚ 58%, ʘ ʥʘ 7-ʤʫ ʜʦʙʫ ï 51% ʚʽʜʥʦʩʥʦ 100% 

ʢʦʥʪʨʦʣʶ. 

ɺʠʷʚʣʝʥʠʡ ʘʥʪʠʧʨʦʣʽʬʝʨʘʪʠʚʥʠʡ ʚʧʣʠʚ ʙʽʦʢʝʨʘʤʽʯʥʠʭ ʩʢʘʬʬʦʣʜʽʚ (ɻɸ, 

ʊʂʌ) ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʠʡ ʚʠʩʦʢʦʶ ʣʦʢʘʣʴʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʽʦʥʽʚ 

ʢʘʣʴʮʽʶ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʽʟ ʜʦʩʣʽʜʞʝʥʠʭ ʤʘʪʨʠʢʩʽʚ [223]. ʇʦʜʽʙʥʠʡ ʚʧʣʠʚ 

ʙʽʦʢʝʨʘʤʽʯʥʠʭ ʩʢʘʬʬʦʣʜʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠ ʥʘ ʥʦʨʤʘʣʴʥʽ ʛʝʧʘʪʦʮʠʪʠ ʜʦʨʦʩʣʠʭ 

ʱʫʨʽʚ ʟʘ ʫʤʦʚ ʾʭ ʩʧʽʚʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟ ʥʝʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ 

ʤʘʪʨʠʢʩʫ [224]. 

ʅʘʡʤʝʥʰ ʚʠʨʘʞʝʥʠʡ ʘʥʪʠʧʨʦʣʽʬʝʨʘʪʠʚʥʠʡ ʝʬʝʢʪ ɸʂʄ ɻɯ, ʡʤʦʚʽʨʥʦ, 

ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʜʦʟʘ ʛʘʤʤʘ-ʽʨʨʘʜʽʘʮʽʾ, ʷʢʘ ʟʘʩʪʦʩʦʚʫʚʘʣʘʩ ̫ʧʨʠ ʦʙʨʦʙʮʽ 

ʘʣʦʛʝʥʥʠʭ ʩʢʘʬʬʦʣʜʽʚ ʥʝ ʟʤʽʥʶʻ ʦʩʪʝʦʢʦʥʜʫʢʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʽʩʪʢʦʚʦʾ 

ʪʢʘʥʠʥʠ [225]. ɹʽʣʴʰ ʚʠʨʘʞʝʥʠʡ, ʧʦʨʽʚʥʷʥʦ ʟ ɸʂʄ ɻɯ, ʘʥʪʠʧʨʦʣʽʬʝʨʘʪʠʚʥʠʡ 

ʝʬʝʢʪ ɸʂʄ ʊʉ ʡʤʦʚʽʨʥʦ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʪʠʤ, ʱʦ ʧʽʩʣʷ ʪʝʨʤʦʦʙʨʦʙʢʠ ʚ ʢʽʩʪʢʦʚʦʤʫ 

ʤʘʪʨʠʢʩʽ ʥʘʷʚʥʽ ʟʘʣʠʰʢʠ ʣʽʧʽʜʽʚ, ʱʦ ʤʦʞʝ ʧʦʛʽʨʰʫʚʘʪʠ ʦʩʪʝʦʢʦʥʜʫʢʪʠʚʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʮʴʦʛʦ ʚʘʨʽʘʥʪʫ ʩʢʘʬʬʦʣʜʫ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʟʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ 

ʜʝʣʽʧʽʜʠʟʘʮʽʷ ʻ ʦʙʦʚôʷʟʢʦʚʦʶ ʜʣʷ ʧʨʦʪʦʢʦʣʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʢʘʬʬʦʣʜʽʚ 

ʢʩʝʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ [226]. 

ʅʘ ʦʩʥʦʚʽ ʧʦʧʝʨʝʜʥʽʭ ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʜʚʘ ʥʘʡʙʽʣʴʰ 

ʧʝʨʩʧʝʢʪʠʚʥʽ ʩʢʘʬʬʦʣʜʠ (ɸʂʄ ɻɯ ʪʘ ɸʂʄ ʊʉ), ʧʨʠ ʩʧʽʚʢʫʣʴʪʠʚʫʚʘʥʥʽ ʟ ̫ ʢʠʤʠ 

ʚʽʜʤʽʯʘʣʠ ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʥʦʨʤʘʣʴʥʠʭ ʬʽʙʨʦʙʣʘʩʪʽʚ 

ʣʶʜʠʥʠ. ʎ ̔ʤʘʪʨʠʢʩʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʾʭ ʚʧʣʠʚʫ ʥʘ 

ʧʨʦʣʽʬʝʨʘʮʽʶ ʬʽʙʨʦʙʣʘʩʪʽʚ in vitro ʪʘ ʦʮʽʥʢʫ ʢʦʤʧʣʝʢʩʥʦʾ ʜʽʾ ʜʦʜʘʪʢʦʚʠʭ 

ʯʠʥʥʠʢʽʚ (ʜʦʜʘʚʘʥʥʷ ɿʊʇ, ʤʦʜʠʬʽʢʘʮʽʷ ʩʢʘʬʬʦʣʜʫ) ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʙʽʦʩʫʤʽʩʥʦʩʪʽ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʠʞʝʥʥʷ ʤʦʞʣʠʚʦʛʦ ʘʥʪʠʧʨʦʣʽʬʝʨʘʪʠʚʥʦʛʦ 

ʚʧʣʠʚʫ, ʦʩʢʽʣʴʢʠ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʢʣʽʪʠʥ ʧʽʩʣʷ ʜʽʾ ʙʽʦʤʘʪʝʨʽʘʣʫ ʩʚʽʜʯʠʪʴ  ̔ʧʨʦ 
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ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʝʟʧʝʢʠ. 

ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʤʠ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʜʚʘ ʧʽʜʭʦʜʠ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʙʽʦʩʫʤʽʩʥʦʩʪʽ ʪʘ ʦʩʪʝʦʽʥʜʫʢʪʠʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʢʘʬʬʦʣʜʽʚ ʧʨʠ 

ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʟ ʬʽʙʨʦʙʣʘʩʪʘʤʠ ʣʶʜʠʥʠ, ʘ ʩʘʤʝ: ʤʦʜʠʬʽʢʦʚʘʥʦ ɸʂʄ ʊʉ 

ʰʣʷʭʦʤ ʚʠʜʘʣʝʥʥʷ ʣʽʧʽʜʽʚ ʪʘ ʜʦʜʘʪʢʦʚʦ ʜʦ ʨʦʩʪʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʦʜʘʥʦ  ɿʊʇ, 

ʷʢ ʜʞʝʨʝʣʦ ʮʠʪʦʢʽʥʽʚ ʪʘ ʨʦʩʪʦʚʠʭ ʬʘʢʪʦʨʽʚ. ʇʨʠ ʮʴʦʤʫ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ 2 ʚʘʨʽʘʥʪʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ɿʊʇ ï 10  ̔ 20% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙ'ʻʤʫ 

ʧʦʞʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʪʘʙʣ. 4.4), ʷʢʽ ʙʫʣʠ ʦʙʨʘʥʽ ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʫ ɿʊʇ ʥʘ ʧʨʦʣʽʬʝʨʘʮʽʶ ʢʣʽʪʠʥ ʣʶʜʠʥʠ ʚ ʩʠʩʪʝʤʽ in vitro, 

ʦʪʨʠʤʘʥʠʭ ʨʽʟʥʠʤʠ ʘʚʪʦʨʘʤʠ [227]. 

 

ʊʘʙʣʠʮʷ 4.4 ï ʇʦʢʘʟʥʠʢ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʬʽʙʨʦʙʣʘʩʪʽʚ ʣʶʜʠʥʠ ʟʘ ʫʤʦʚ ʾʭ 

ʩʧʽʚʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟ ʨʽʟʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʩʢʘʬʬʦʣʜʽʚ ʪʘ ɿʊʇ in vitro (% ʞʠʚʠʭ 

ʢʣʽʪʠʥ, n=3, M ± SD) 

 ̄ ɺʘʨʽʘʥʪ 

ʩʢʘʬʬʦʣʜʫ 

ʋʤʦʚʠ ʢʫʣʴʪʠʚʫʚʘʥʥʷ (ʨʦʩʪʦʚʝ ʩʝʨʝʜʦʚʠʱʝ) 

ʂʦʥʪ ʨʦʣʴ 

ʢʣʽʪʠʥ 

+ ɿʊʇ 

10% 

+ ɿʊʇ 

20% 

ʂʦʥʪʨ ʦʣʴ 

ʢʣʽʪʠʥ 

+ɿʊʇ 

10% 

+ ɿʊʇ 

20% 

ɼʦʙʘ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

4 7 

1 ɸʂʄ ɻɯ 73,0±4,0* 99,0±11,0ƶ 126,0±3,0* 63,0±6,0# 65,0±5,0#

Ƹ 

78,0±4,0# 

2 ɸʂʄ ʊʉ+ 70% 

ʩʧʠʨʪ 

(ʤʦʜʠʬʽʢʦʚʘʥʘ) 

120,0±2,0*Ƶ 101,0±12,0Ƶ 140,0±6,0*öƵ 70,0±3,0#Ƶ 88,0±7,0Ƶ 91,0±11,0Ƶ 

3 ɸʂʄ ʊʉ 

(ʙʝʟ 

ʤʦʜʠʬʽʢʘʮʽʾ) 

47,0±11,0* 39,0±1,0*ƶ 50,0±4,0*ö 39,0±9,0# 43,0±2,0#

Ƹ 

44,0±8,0#ǒ 

4 ʂʦʥʪʨʦʣʴʥʽ 

ʛʨʫʧʠ 

100,0±3,8 

(ʄ19 ʙʝʟ 

ʩʢʘʬʬʦʣʜʫ ʽ 

ɿʊʇ) 

125,0±5,7* 

(ʄ19 + ɿʊʇ 

10%) 

114,0±12,0 

(ʄ19 + ɿʊʇ 

20%) 

100,0±4,1 

(ʄ19 ʙʝʟ 

ʩʢʘʬʬʦʣʜʫ 

 ̔ ɿʊʇ) 

101,0±2,0 

(ʄ19 + 

ɿʊʇ 10%) 

81,0±13,0 

(ʄ19 + ɿʊʇ 

20%) 

ʇʨʠʤʽʪʢʠ: *  ï ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʥʪʨʦʣʷ ʢʣʽʪʠʥ (ʄ19 ʙʝʟ ʩʢʘʬʬʦʣʜʫ ʽ ɿʊʇ) ʥʘ 4-ʪʫ ʜʦʙʫ, ʨ < 0,05; # ï 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʥʪʨʦʣʷ ʢʣʽʪʠʥ 
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(ʄ19 ʙʝʟ ʩʢʘʬʬʦʣʜʫ ʽ ɿʊʇ) ʥʘ 7-ʤʫ ʜʦʙʫ, ʨ < 0,05; ƶ ï ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧʠ ʄ19 + ɿʊʇ 10% ʥʘ 4-ʪʫ ʜʦʙʫ, ʨ < 

0,05; Ƹ ï ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧʠ 

ʄ19 + ɿʊʇ 10 % ʥʘ 7-ʤʫ ʜʦʙʫ, ʨ < 0,05; ö ï ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧʠ ʄ19 + ɿʊʇ 20% ʥʘ 4-ʪʫ ʜʦʙʫ, ʨ < 0,05; ǒ ï 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧʠ ʄ19 + ɿʊʇ 

20% ʥʘ 7-ʤʫ ʜʦʙʫ, ʨ < 0,05; ð ï ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʜʚʦʭ ʧʦʢʘʟʥʠʢʽʚ 

ʦʜʠʥ ʚʽʜʥʦʩʥʦ ʦʜʥʦʛʦ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʛʨʫʧ ɸʂʄ ʊʉ (ʙʝʟ ʤʦʜʠʬʽʢʘʮʽʾ) ʪʘ 

ɸʂʄ ʊʉ+70% ʩʧʠʨʪ (ʤʦʜʠʬʽʢʦʚʘʥʘ), ʨ < 0,05. 

 

ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʦʜʠʬʽʢʘʮʽʷ ʩʢʘʬʬʦʣʜʫ ɸʂʄ ʊʉ ʤʝʪʦʜʦʤ 

ʜʝʣʽʧʽʜʽʟʘʮʽʾ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʣʘ ʡʦʛʦ ʙʽʦʩʫʤʽʩʥʽʩʪʴ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʬʽʙʨʦʙʣʘʩʪʽʚ ʣʶʜʠʥʠ ʣʽʥʽʾ ʄ19 (ʟʦʢʨʝʤʘ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʪʘ 

ʧʨʦʣʽʬʝʨʘʮʽʾ ʢʣʽʪʠʥ ʧʽʩʣʷ ʩʧʽʚʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟʽ ʩʢʘʬʬʦʣʜʦʤ), ʧʦʨʽʚʥʷʥʦ ʟ 

ʽʥʰʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʤʘʪʨʠʢʩʽʚ (ʪʘʙʣ. 4.4). ɿʘ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ ʚʽʜʦʤʦ, ʱʦ  ʫ 

ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʟʘʣʠʰʢʠ ʣʽʧʽʜʽʚ ʫ ʢʽʩʪʢʦʚʽʡ ʪʢʘʥʠʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʙʘʨôʻʨʦʤ ʜʣʷ 

ʟʘʩʝʣʝʥʥʷ ʡʦʛʦ ʢʣʽʪʠʥʘʤʠ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʾʭ ʙʽʦʩʫʤʽʩʥʽʩʪʴ 

ʪʘ ʦʩʪʝʦʽʥʪʝʛʨʘʮʽʶ. ʆʢʨʽʤ ʪʦʛʦ, ʤʘʢʨʦʬʘʛʠ ʨʝʮʠʧʽʻʥʪʘ ʤʦʞʫʪʴ ʩʧʨʠʡʤʘʪʠ ʪʘʢʽ 

ʣʽʧʽʜʠ ʷʢ ʯʫʞʦʨʽʜʥʽ ʘʥʪʠʛʝʥʠ ʪʘ ʽʥʜʫʢʫʚʘʪʠ ʨʝʘʢʮʽʾ ʟʘʧʘʣʝʥʥʷ, ɦ ʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʩʠʣʝʥʥʷ ʨʝʟʦʨʙʮʽʾ ʢʽʩʪʢʠ ʪʘ ʚʠʥʠʢʥʝʥʥʷ                                         ʬʽʙʨʦʟʫ [228]. 

ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʩʣʷ ʤʦʜʠʬʽʢʘʮʽʾ ɸʂʄ ʊʉ ʩʧʨʠʯʠʥʷʻ ʤʽʪʦʛʝʥʥʠʡ 

ʚʧʣʠʚ ʥʘ ʢʣʽʪʠʥʠ ʄ19 ï ʚʽʜʤʽʯʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʝ ʧʽʜʚʠʱʝʥʥʷ 

ʧʦʢʘʟʥʠʢʘ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʢʣʽʪʠʥ ʧʨʠ ʜʦʜʘʚʘʥʥʽ 20% ɿʊʇ ʥʘ 4-ʪʫ ʜʦʙʫ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ, ʧʦʨʽʚʥʷʥʦ ʟ ʢʣʽʪʠʥʘʤʠ ʄ19 ʙʝʟ ʩʢʘʬʬʦʣʜʫ ʽ ɿʊʇ, ʪʘ ʥʘ 73% 

ʚʽʜʥʦʩʥʦ çʄ19 + ɸʂʄ ʊʉè  (ʜʠʚ. ʪʘʙʣ. 4.4). ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘ 7-ʤʫ ʜʦʙʫ 

ʽʥʢʫʙʘʮʽʾ ʤʽʪʦʛʝʥʥʠʡ ʝʬʝʢʪ çɸʂʄ ʊʉ + 70% ʩʧʠʨʪè ʧʦʨʽʚʥʷʥʦ ʟ ʢʣʽʪʠʥʘʤʠ ʄ19 

ʙʝʟ ʩʢʘʬʬʦʣʜʫ ʽ ɿʊʇ ʚʞʝ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ, ʦʜʥʘʢ ʧʦʢʘʟʥʠʢ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʮʽʻʾ 

ʛʨʫʧʠ ʙʫʚ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʠʤ ʥʘ 30% ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʫʧʦʶ çʄ19 + 

ɸʂʄ ʊʉè. 

ʈʝʟʫʣʴʪʘʪʠ, ʧʨʝʜʩʪʘʚʣʝʥ ̔ʚ ʪʘʙʣʠʮʽ 4.4 ʪʘʢʦʞ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ 10%-ʚʠʡ 
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ʚʤʽʩʪ ɿʊʇ ʫ ʢʫʣʴʪʫʨʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ ʧʽʜʚʠʱʫʻ 

ʧʦʢʘʟʥʠʢʠ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʢʣʽʪʠʥ ʄ19 ʥʘ 4-ʪʫ ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ 25%, 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʣʽʪʠʥʘʤʠ ʄ19 ʙʝʟ ʩʢʘʬʬʦʣʜʫ  ̔ɿʊʇ. ʇʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ɿʊʇ ʫ 

ʢʫʣʴʪʫʨʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʜʦ 20% ʪʘʢʦʞ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʬʽʙʨʦʙʣʘʩʪʽʚ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 14%, ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʣʽʪʠʥʘʤʠ ʄ19 ʙʝʟ ʩʢʘʬʬʦʣʜʫ ʽ ɿʊʇ. ʆʜʥʘʢ, ʪʘʢʽ ʟʤʽʥʠ ʙʫʣʠ ʩʪʘʪʠʩʪʠʯʥʦ 

ʥʝʜʦʩʪʦʚʽʨʥʠʤʠ ʚʽʜʥʦʩʥʦ ʢʣʽʪʠʥ ʄ19 ʙʝʟ ʩʢʘʬʬʦʣʜʫ ̔  ɿʊʇ. 

ʆʪʞʝ, ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʬʽʙʨʦʙʣʘʩʪʽʚ ʣʶʜʠʥʠ ʣʽʥʽʾ 

ʄ19 ʩʧʨʠʯʠʥʝʥʝ ʜʦʜʘʚʘʥʥʷʤ 10% ʘʙʦ 20% ʚʽʜ ʦʙ'ʻʤʫ ʨʦʩʪʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ɿʊʇ ʩʧʦʩʪʝʨʽʛʘʣʠ ʣʠʰʝ ʥʘ 4-ʪʫ ʜʦʙʫ ʾʭ ʽʥʢʫʙʘʮʽʾ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʙʽʣʴʰ 

ʟʥʘʯʥʠʡ ʾʾ ʚʧʣʠʚ ʚ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʽʡ ʬʘʟʽ ʨʦʩʪʫ ʢʣʽʪʠʥʥʦʾ ʧʦʧʫʣʷʮʽʾ. ʆʩʢʽʣʴʢʠ 

ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʧʝʨʝʜʙʘʯʘʣʠ ʟʤʽʥʫ ʩʝʨʝʜʦʚʠʱʘ       ʪʘ ʧʝʨʝʩʽʚ ʢʣʽʪʠʥ 

ʧʽʩʣʷ ʜʽʾ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʦʮʽʥʶʚʘʣʠʩʷ, ʪʦ ʥʘ 7-ʤʫ ʜʦʙʫ ʬʽʙʨʦʙʣʘʩʪʠ ʧʽʜ ʜʽʻʶ ɿʊʇ 

ʫʪʚʦʨʶʚʘʣʠ ʤʦʥʦʰʘʨ ʢʣʽʪʠʥ ʰʚʠʜʰʝ ʟʘ ʢʦʥʪʨʦʣʴ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʚʥʘʩʣʽʜʦʢ 

ʢʦʥʪʘʢʪʥʦʛʦ ʽʥʛʽʙʫʚʘʥʥʷ ʨʽʩʪ ʢʣʽʪʠʥ ʟʫʧʠʥʷʚʩʷ ʚ ʟʨʘʟʢʘʭ ʟ ʙʽʦʤʘʪʝʨʽʘʣʦʤ. 

ʉʪʠʤʫʣʶʶʯʽ ʝʬʝʢʪʠ ɿʊʇ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʾʾ ʩʢʣʘʜʦʤ. ɺʽʜʦʤʦ, ʱʦ ɿʊʇ 

ʤʦʞʝ ʤʽʩʪʠʪʠ ʙʘʛʘʪʦ ʨʦʩʪʦʚʠʭ ʬʘʢʪʦʨʽʚ ʽ ʮʠʪʦʢʽʥʽʚ, ʟʦʢʨʝʤʘ, PDGF, TGF-ɓ, 

VEGF, EGF, FGF ʪʘ IGF-1 [229-231]. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘʤʠ ʫ ʨʦʟʜʽʣʽ 3, ʧʽʜʨʦʟʜʽʣʽ 3.1 [190] ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʥʘʷʚʥʽʩʪʴ 

ʟʥʘʯʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ TGF-ɓ1 ʫ ʩʢʣʘʜʽ ɿʊʇ. TGF-ɓ1 ï ʧʨʝʜʩʪʘʚʥʠʢ ʛʨʫʧʠ 

ʮʠʪʦʢʽʥʽʚ, ʬʘʢʪʦʨ ʨʦʩʪʫ, ʷʢʠʡ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʝʛʫʣʷʮʽʾ ʫʩʽʭ ʦʩʥʦʚʥʠʭ 

ʚʠʜʽʚ ʢʣʽʪʠʥʥʦʾ ʘʢʪʠʚʥʦʩʪʽ: ʟʘʙʝʟʧʝʯʫʻ ʤʝʪʘʙʦʣʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʢʣʽʪʠʥ, ʟʦʢʨʝʤʘ 

ʧʨʦʣʽʬʝʨʘʮʽʶ, ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʪʘ ʙʽʦʩʠʥʪʝʟ ʤʘʢʨʦʤʦʣʝʢʫʣ ʤʽʞʢʣʽʪʠʥʥʦʾ 

ʨʝʯʦʚʠʥʠ. ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʮʴʦʛʦ ʧʨʦʪʝʾʥʫ ʤʽʩʪʠʪʴʩʷ ʫ ʪʨʦʤʙʦʮʠʪʘʭ. 

ʇʨʠʩʫʪʥʽʩʪʴ ʨʝʮʝʧʪʦʨʽʚ ʜʦ TGF-ɓ1 ʥʘ ʧʦʚʝʨʭʥʽ ʦʩʪʝʦʙʣʘʩʪʽʚ ʽ ʭʦʥʜʨʦʮʠʪʽʚ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʧʫʩʪʠʪʠ ʫʯʘʩʪʴ ʮʴʦʛʦ ʬʘʢʪʦʨʫ ʥʘ ʫʩʽʭ ʝʪʘʧʘʭ ʨʝʛʝʥʝʨʘʮʽʾ ʪʢʘʥʠʥ 

ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ [232]. ʊʘʢʦʞ, TGF-ɓ ʩʪʠʤʫʣʶʻ ʧʨʦʣʽʬʝʨʘʮʽʶ 

ʬʽʙʨʦʙʣʘʩʪʽʚ  ̔ʟʤʽʥʫ ʾʭ ʬʝʥʦʪʠʧʫ, ʟʘʣʫʯʘʶʯʠ ʮ ̔ʢʣʽʪʠʥʠ ʜʦ ʧʨʦʮʝʩʽʚ ʨʝʛʝʥʝʨʘʮʽʾ 

ʪʢʘʥʠʥ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ [233]. 
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ʉʣʽʜ ʜʦʜʘʪʠ, ʱʦ ɸʂʄ ʊʉ ʙʝʟ ʜʝʣʽʧʽʜʽʟʘʮʽʾ, ʷʢ ʥʘ 4-ʪʫ, ʪʘʢ ʽ ʥʘ 7-ʤʫ ʜʦʙʫ 

ʽʥʢʫʙʘʮʽʾ, ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʩʫʪʪʻʚʠʤ ʘʥʪʠʧʨʦʣʽʬʝʨʘʪʠʚʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʢʣʽʪʠʥʠ 

ʄ19 (ʜʠʚ. ʪʘʙʣ. 4.4): ʚʽʜʤʽʯʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʝ ʧʨʠʛʥʽʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʬʽʙʨʦʙʣʘʩʪʽʚ ʥʘ 40ï50%, ʧʦʨʽʚʥʷʥʦ ʟ ʢʣʽʪʠʥʘʤʠ ʄ19 ʙʝʟ 

ʩʢʘʬʬʦʣʜʫ ʽ ɿʊʇ. ʇʦʜʽʙʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʫʚʘʣʠ ʽ ʥʘ ɯ-ʤʫ ʝʪʘʧʽ ʥʘʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ (ʜʠʚ. ʪʘʙʣ. 4.3). ʅʘʷʚʥʽʩʪʴ ɿʊʇ ʚ ʢʫʣʴʪʫʨʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʩʫʪʪʻʚʦ ʥʝ ʚʧʣʠʚʘʣʘ ʥʘ ʙʽʦʩʫʤʽʩʥʽʩʪʴ ʪʘʢʦʛʦ ʤʘʪʨʠʢʩʫ ʟ ʬʽʙʨʦʙʣʘʩʪʘʤʠ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʜʦʜʘʚʘʥʥʷ 

ʨʦʩʪʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʜʞʝʨʝʣʦʤ ʷʢʠʭ ʻ ɿʊʇ, ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʙʽʦʩʫʤʽʩʥʦʩʪʽ ʪʘʢʦʛʦ ʩʢʘʬʬʦʣʜʫ ʽ ʣʠʰʝ ʡʦʛʦ ʤʦʜʠʬʽʢʘʮʽʷ, ʟʦʢʨʝʤʘ ʰʣʷʭʦʤ 

ʜʝʣʽʧʽʜʽʟʘʮʽʾ, ʤʦʞʝ ʚʠʨʽʰʠʪʠ ʮ  ʁʧʨʦʙʣʝʤʫ. 

ɼʣʷ ʚʩʝʙʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ɿʊʇ ʥʘ ʧʦʢʘʟʥʠʢʠ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ 

ʬʽʙʨʦʙʣʘʩʪʽʚ, ʟʘ ʫʤʦʚ ʾʭ ʩʧʽʚʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟʽ ʩʢʘʬʬʦʣʜʘʤʠ, ʤʠ ʧʨʦʚʝʣʠ 

ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚ ʤʝʞʘʭ ʢʦʞʥʦʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʛʨʫʧʠ ʦʢʨʝʤʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʷʢ ʛʨʫʧʫ ʧʦʨʽʚʥʷʥʥʷ ʢʣʽʪʠʥʠ ʄ19 ʪʘ 

ʚʽʜʧʦʚʽʜʥʠʡ ʩʢʘʬʬʦʣʜ ʙʝʟ ɿʊʇ (ʨʠʩ. 4.11). ʇʦʢʘʟʥʠʢʠ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʚ ʢʦʞʥʽʡ 

ʛʨʫʧʽ ʧʦʨʽʚʥʷʥʥʷ (ʄ19 + ʚʽʜʧʦʚʽʜʥʠʡ ʩʢʘʬʬʦʣʜ ʙʝʟ ɿʊʇ) ʧʨʝʜʩʪʘʚʣʷʣʠ ʷʢ 

100%. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʜʘʚʘʥʥʷ 10% ʘʙʦ 20% ɿʊʇ ʜʦ ʬʽʙʨʦʙʣʘʩʪʽʚ, ʷʢʽ 

ʢʫʣʴʪʠʚʫʚʘʣʠ ʟ ɸʂʄ ɻɯ ʧʨʦʪʷʛʦʤ 4 ʜʽʙ, ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʩʪʘʪʠʩʪʠʯʥʦ 

ʜʦʩʪʦʚʽʨʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʢʣʽʪʠʥ ʥʘ 35% ʘʙʦ 72,6%, 

ʚʽʜʧʦʚʽʜʥʦ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧʠ çʄ19+ɸʂʄ ɻɯè ʙʝʟ ɿʊʇ (ʨʠʩ. 

4.11 ɸ). ʉʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ 

ʬʽʙʨʦʙʣʘʩʪʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠ ʪʘʢʦʞ ʥʘ 4-ʪʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʘ ʫʤʦʚ ʾʭ 

ʩʧʽʚʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟ ɸʂʄ ʊʉ + 70% ʩʧʠʨʪ + 20% ɿʊʇ ʥʘ 17% ʚʽʜʥʦʩʥʦ 

ʧʦʢʘʟʥʠʢʘ ʛʨʫʧʠ ɸʂʄ ʊʉ + 70% ʩʧʠʨʪ ʙʝʟ ɿʊʇ (ʨʠʩ. 4.11 ɸ). 
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ʈʠʩʫʥʦʢ 4.11 ï ɺʧʣʠʚ ɿʊʇ ʥʘ ʧʦʢʘʟʥʠʢʠ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʥʦʨʤʘʣʴʥʠʭ 

ʬʽʙʨʦʙʣʘʩʪʽʚ ʣʶʜʠʥʠ ʣʽʥʽʾ ʄ19 ʟʘ ʫʤʦʚ ʾʭ ʩʧʽʚʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟ ʨʽʟʥʠʤʠ 

ʚʘʨʽʘʥʪʘʤʠ ʩʢʘʬʬʦʣʜʽʚ: ɸ ï 4-ʪʘ ʜʦʙʘ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʢʣʽʪʠʥ, ɹ ï 7-ʤʘ ʜʦʙʘ 

ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʢʣʽʪʠʥ. ʇʨʠʤʽʪʢʘ: *  ï ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧʠ ʄ19 + ɸʂʄ ɻɯ ʙʝʟ ɿʊʇ, ʨ < 0,05; # ï 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧʠ ʄ19 + 

ɸʂʄ ʊʉ + 70% ʩʧʠʨʪ ʙʝʟ ɿʊʇ, ʨ < 0,05  
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ʅʘ 7-ʤʫ ʜʦʙʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʽʜʤʽʯʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʝ 

ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʬʽʙʨʦʙʣʘʩʪʽʚ ʟʘ ʫʤʦʚ ʾʭ 

ʩʧʽʚʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟ ɸʂʄ ɻɯ ʨʘʟʦʤ ʟ 20% ɿʊʇ ʥʘ 23,8%, ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʫʧʦʶ 

ʄ19 + ɸʂʄ ɻɯ (ʨʠʩ. 4.11 ɹ). ʆʢʨʽʤ ʪʦʛʦ, ʩʧʽʚʢʫʣʴʪʠʚʫʚʘʥʥʷ ʢʣʽʪʠʥ ʄ19 ʟ 

ɸʂʄ ʊʉ + 70% ʩʧʠʨʪ ʟ 10% ʘʙʦ 20% ɿʊʇ ʪʘʢʦʞ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʩʪʘʪʠʩʪʠʯʥʦ 

ʜʦʩʪʦʚʽʨʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʬʽʙʨʦʙʣʘʩʪʽʚ ʥʘ 25,7% ʪʘ 

30%, ʚʽʜʧʦʚʽʜʥʦ, ʚʽʜʥʦʩʥʦ ʢʣʽʪʠʥ ʄ19 + ɸʂʄ ʊʉ + 70% ʩʧʠʨʪ (ʜʠʚ. ʨʠʩ. 

4.11 ɹ). ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ɿʊʇ ʩʫʪʪʻʚʦ ʥʝ ʚʧʣʠʚʘʣʘ ʥʘ ʙʽʦʩʫʤʽʩʥʽʩʪʴ 

ʩʢʘʬʬʦʣʜʫ ɸʂʄ ʊʉ (ʙʝʟ ʜʝʣʽʧʽʜʽʟʘʮʽʾ) ʟ ʥʦʨʤʘʣʴʥʠʤʠ ʬʽʙʨʦʙʣʘʩʪʘʤʠ ʣʶʜʠʥʠ 

ʣʽʥʽʾ ʄ19 (ʜʠʚ. ʨʠʩ. 4.11). 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ 10% ʘʙʦ 20% ʚʤʽʩʪ ɿʊʇ ʚ ʧʦʞʠʚʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʬʽʙʨʦʙʣʘʩʪʽʚ ʄ19, ʟʘ ʫʤʦʚ ʾʭ ʩʧʽʚʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟʽ ʩʢʘʬʬʦʣʜʘʤʠ, 

ʩʪʚʦʨʝʥʠʤʠ ʥʘ ʦʩʥʦʚʽ ʘʣʦʛʝʥʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʤʘʪʨʠʢʩʫ, ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻ 

ʧʦʢʘʟʥʠʢʠ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʢʣʽʪʠʥ ʥʝ ʣʠʰʝ ʥʘ 4-ʪʫ, ʘ  ̔ʥʘ 7-ʤʫ ʜʦʙʫ ʽʥʢʫʙʘʮʽʾ. 

ʊʦʙʪʦ, ʚ ʪʘʢʠʭ ʫʤʦʚʘʭ ɿʊʇ ʩʧʨʠʷʻ ʚʠʞʠʚʘʥʦʩʪʽ ʥʦʨʤʘʣʴʥʠʭ ʬʽʙʨʦʙʣʘʩʪʽʚ 

ʜʦʩʠʪʴ ʪʨʠʚʘʣʠʡ ʯʘʩ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʜʦʟʚʦʣʷʶʪʴ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʢʣʽʥʽʯʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʤʘʪʨʠʢʩʽʚ  ̔ ɿʊʇ ʚ ʢʦʤʧʣʝʢʩʽ ʧʦʪʝʥʮʽʡʥʦ ʧʽʜʚʠʱʠʪʴ 

ʨʝʛʝʥʝʨʘʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʝʪʦʜʠʢʠ  ̔ ʦʪʨʠʤʘʥʠʡ ʝʬʝʢʪ ʙʫʜʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʴ 

ʜʦʚʰʝ. 

ɿ ʤʝʪʦʶ ʧʦʰʫʢʫ ʤʦʞʣʠʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʦʧʠʩʘʥʠʭ ʚʠʱʝ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ 

ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʬʽʙʨʦʙʣʘʩʪʽʚ ʟʘ ʫʤʦʚ ʾʭ ʩʧʽʚʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ 

ʩʢʘʬʬʦʣʜʽʚ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ɿʊʇ ʥʘʤʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʝʢʩʧʨʝʩʽʶ ʤʘʨʢʝʨʘ 

ʧʨʦʣʽʬʝʨʘʮʽʾ ʂʽ-67 ʚ ʢʣʽʪʠʥʘʭ ʄ19. Ki-67 ï ʮʝ ʷʜʝʨʥʠʡ ʙʽʣʦʢ, ʷʢʠʡ ʧʦʚ'ʷʟʘʥʠʡ ʟ 

ʢʣʽʪʠʥʥʦʶ ʧʨʦʣʽʬʝʨʘʮʽʻʶ. ʄʘʨʢʝʨ ʝʢʩʧʨʝʩʫʻʪʴʩʷ ʫ ʬʘʟʘʭ S, G1, G2 ʪʘ M 

ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ʚ ̫ ʜʨʽ ʢʣʽʪʠʥʠ ̔  ʩʚʽʜʯʠʪʴ ʧʨʦ ʾ ʭ ʧʨʦʣʽʬʝʨʘʪʠʚʥʫ ʘʢʪʠʚʥʽʩʪʴ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʤʫʥʦʮʠʪʦʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʬʽʙʨʦʙʣʘʩʪʽʚ ʣʶʜʠʥʠ ʣʽʥʽʾ 

ʄ19 ʧʽʩʣʷ ʾʭ ʝʢʩʧʦʟʠʮʽʾ ʟʽ ʩʢʘʬʬʦʣʜʘʤʠ ʽ ɿʊʇ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ 4-ʪʫ 

ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʣʽʪʠʥʘʤʠ ʄ19 ʙʝʟ ʩʢʘʬʬʦʣʜʫ ʽ ɿʊʇ, ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʥʘʩʪʫʧʥʽ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʟʤʽʥʠ ʝʢʩʧʨʝʩʽʾ ʂʽ-67: ʟʤʝʥʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʂ-̔67+ ʢʣʽʪʠʥ ʥʘ 50,4% ʚ ʛʨʫʧʽ çʄ19+ɸʂʄ ʊʉè  ̔ʥʘ 66,4% ʚ ʛʨʫʧʽ ʄ-
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19+ɸʂʄ ʊʉ + 10% ɿʊʇ; ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʤʘʨʢʝʨʘ ʥʘ 51,3% ʚ ʛʨʫʧʽ, ʜʝ 

ʬʽʙʨʦʙʣʘʩʪʠ ʢʫʣʴʪʠʚʫʚʘʣʠ ʟ 20% ɿʊʇ; ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʤʘʨʢʝʨʘ ʥʘ 47% ʚ 

ʛʨʫʧʽ ʄ19+ɸʂʄ ɻɯ + 20% ɿʊʇ; ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʂ-̔67+ ʢʣʽʪʠʥ  ̔

ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʙʽʣʢʘ ʥʘ 51,3% ʚ ʛʨʫʧʽ ʄ19 + ɸʂʄ ʊʉ + 70% ʩʧʠʨʪ 

+ 10% ɿʊʇ  ̔ʥʘ 76,5% ʚ ʛʨʫʧʽ ʄ19 + ɸʂʄ ʊʉ+70% ʩʧʠʨʪ + 20% ɿʊʇ (ʪʘʙʣ. 

4.5). 

ʊʘʙʣʠʮʷ 4.5 ï ʈʽʚʝʥʴ ʝʢʩʧʨʝʩʽʾ ʤʘʨʢʝʨʘ ʧʨʦʣʽʬʝʨʘʮʽʾ ʂ-̔67 ʚ ʬʽʙʨʦʙʣʘʩʪʘʭ 

ʣʶʜʠʥʠ ʟʘ ʫʤʦʚ ʩʧʽʚʢʫʣʴʪʠʚʫʚʘʥʥʷ ʽʟ ʨʽʟʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʩʢʘʬʬʦʣʜʽʚ ʪʘ ɿʊʇ in 

vitro  

 ̄ɺʘʨʽʘʥʪ 

ʩʢʘʬʬʦʣʜʫ 

ʋʤʦʚʠ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʢʦʥʪʨʦʣʴ 

ʢʣʽʪʠʥ 

+ɿʊʇ 

10% 

+ɿʊʇ 

20% 

ʢʦʥʪʨʦʣʴ 

ʢʣʽʪʠʥ 

+ɿʊʇ 

10% 

+ɿʊʇ 

20% 

ɼʦʙʘ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

4 7 

ʙʘʣʠ, ʟʘ ʩʠʩʪʝʤʦʶ H-Score 

1 ɸʂʄ ɻɯ 120,0 ± 

10,0 

140,0 ± 

11,0 

175,0 ± 

15,0*À 

80,0 ± 10,0 90,0 ± 

5,0 

90,0 ± 

12,0 

2 ɸʂʄ ʊʉ+70% 

ʩʧʠʨʪ 

(ʤʦʜʠʬʽʢʦʚʘʥʘ) 

139,0 ± 

10,0ǒ 

180,0 ± 

16,0*ǒÿ 

210,0 ± 

6,0*öǒÿ 

100,0 ± 

10,0ǒ 

127,0 ± 

7,0
#Ƹǒƻ 

130,0 ± 

10,0#ǒƻ 

3 ɸʂʄ ʊʉ (ʙʝʟ 

ʤʦʜʠʬʽʢʘʮʽʾ) 

60,0 ± 

10,0* 

40,0 ± 

5,0*ƶ 

101,0 ± 

4,0öǅ 

70,0 ± 

11,0# 

89,0 ± 

7,0 

74,0 ± 

6,0# 

4 ʂʦʥʪʨʦʣʴʥʽ  

ʛʨʫʧʠ 

119,0 ± 

11,0 

(ʄ19 ʙʝʟ 

ʩʢʘʬʬʦʣʜʫ  

ʽ ɿʊʇ) 

144,0 ± 

17,0 

(ʄ19 + 

ɿʊʇ 10 

%) 

180,0 ± 

11,0* 

(ʄ19 + 

ɿʊʇ 20 

%) 

94,0 ± 4,0 

(ʄ19 ʙʝʟ 

ʩʢʘʬʬʦʣʜʫ  

ʽ ɿʊʇ) 

98,0 ± 

5,0 

(ʄ19 + 

ɿʊʇ 10 

%) 

110,0 ± 

17,0 

(ʄ19 + 

ɿʊʇ 20 

%) 

ʇʨʠʤʽʪʢʠ: *  ï ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʥʪʨʦʣʷ ʢʣʽʪʠʥ (ʄ19 ʙʝʟ ʩʢʘʬʬʦʣʜʫ ʽ ɿʊʇ) ʥʘ 4 ʜʦʙʫ, ʨ < 0,05;  # ï 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʢʦʥʪʨʦʣ ʁ ʢʣʽʪʠʥ (ʄ19 

ʙʝʟ ʩʢʘʬʬʦʣʜʫ ʽ ɿʊʇ) ʥʘ 7-ʤʫ ʜʦʙʫ, ʨ < 0,05; ƶ ï ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧʠ ʄ19 + ɿʊʇ 10% ʥʘ 4-ʪʫ ʜʦʙʫ, ʨ < 

0,05; Ƹ ï ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧʠ 

ʄ19 + ɿʊʇ 10% ʥʘ 7-ʤʫ ʜʦʙʫ, ʨ < 0,05; ö ï ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧʠ ʄ19 + ɿʊʇ20% ʥʘ 4-ʪʫ ʜʦʙʫ, ʨ < 0,05; ǒ ï 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʜʚʦʭ ʧʦʢʘʟʥʠʢʽʚ ʦʜʠʥ ʚʽʜʥʦʩʥʦ ʦʜʥʦʛʦ ʧʨʠ 

ʧʦʨʽʚʥʷʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʛʨʫʧ ɸʂʄ ʊʉ (ʙʝʟ ʤʦʜʠʬʽʢʘʮʽʾ) ʪʘ ɸʂʄ ʊʉ+70% ʩʧʠʨʪ 



162 
 

(ʤʦʜʠʬʽʢʦʚʘʥʘ), ʨ < 0,05; À ï ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʣʽʪʠʥʘʤʠ ʄ19+ɸʂʄ ɻɯ ʙʝʟ ɿʊʇ ʥʘ 4-ʪʫ ʜʦʙʫ, ʨ < 0,05; ÿ ï ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʟ ʢʣʽʪʠʥʘʤʠ ʄ19 + ɸʂʄ ʊʉ + 70% ʩʧʠʨʪ ʙʝʟ ɿʊʇ ʥʘ 4-ʪʫ 

ʜʦʙʫ, ʨ < 0,05; Ǐ ï ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʣʽʪʠʥʘʤʠ 

ʄ19 + ɸʂʄ ʊʉ + 70% ʩʧʠʨʪ ʙʝʟ ɿʊʇ ʥʘ 7-ʤʫ ʜʦʙʫ, ʨ < 0,05; 

ǅ ï ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʟ ʢʣʽʪʠʥʘʤʠ ʄ19 + 

ɸʂʄ ʊʉ ʙʝʟ ɿʊʇ ʥʘ 4-ʪʫ ʜʦʙʫ, ʨ < 0,05. 

 

ʅʘ 7 ʜʦʙʫ ʽʥʢʫʙʘʮʽʾ ʢʣʽʪʠʥ ʟʽ ʩʢʘʬʬʦʣʜʘʤʠ ʟ ɿʊʇ ʦʮʽʥʢʘ ʝʢʩʧʨʝʩʽʾ ʂ-̔67 ʫ 

ʬʽʙʨʦʙʣʘʩʪʘʭ ʧʦʢʘʟʘʣʘ, ʱʦ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʢʣʽʪʠʥ ʄ19 ʙʝʟ ʩʢʘʬʬʦʣʜʫ 

ʽ ɿʊʇ, ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʽ ʟʤʽʥʠ ʝʢʩʧʨʝʩʽʾ ʂ-̔67: 

ʧʨʠʛʥʽʯʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʤʘʨʢʝʨʘ ʧʨʦʣʽʬʝʨʘʮʽʾ ʚ ʛʨʫʧʽ çʄ19+ɸʂʄ ʊʉè ʥʘ 

25%, ʘ ʚ ʛʨʫʧʽ ʄ19+ɸʂʄ ʊʉ+20% ɿʊʇ ʥʘ 21%; ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʙʽʣʢʘ 

ʚ ʛʨʫʧʽ ʄ19 + ɸʂʄ ʊʉ + 70% ʩʧʠʨʪ + 10% ɿʊʇ ʥʘ 35% ʽ ʚ ʛʨʫʧʽ ʄ19 + 

ɸʂʄ ʊʉ+70% ʩʧʠʨʪ + 10% ɿʊʇ ʥʘ 38,3% (ʜʠʚ. ʪʘʙʣ. 4.5). 

ʈʝʟʫʣʴʪʘʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣ. 4.3 ʩʚʽʜʯʘʪʴ, ʱʦ ʫ ʬʽʙʨʦʙʣʘʩʪʘʭ ʣʶʜʠʥʠ, 

ʷʢʽ ʢʫʣʴʪʠʚʫʚʘʣʠ ʟʽ ʩʢʘʬʬʦʣʜʦʤ ɸʂʄ ʊʉ ʧʽʩʣʷ ʜʝʣʽʧʽʜʽʟʘʮʽʾ ʥʘ 4-ʪʫ ʽ 7-ʤʫ ʜʦʙʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʽʜʤʽʯʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʝ ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʂʽ-67 ʫ 

2 ʽ 1,5 ʨʘʟʠ, ʚʽʜʧʦʚʽʜʥʦ, ʧʦʨʽʚʥʷʥʦ ʟ ʢʣʽʪʠʥʘʤʠ ʄ19 + ɸʂʄ ʊʉ ʙʝʟ ʤʦʜʠʬʽʢʘʮʽʾ. 

ʇʨʠ ʜʦʜʘʚʘʥʥʽ ɿʊʇ ʩʧʦʩʪʝʨʽʛʘʣʠ ʧʦʜʽʙʥʫ ʨʽʟʥʠʮʶ ʨʽʚʥʷ ʝʢʩʧʨʝʩʽʾ ʤʘʨʢʝʨʘ 

ʧʨʦʣʽʬʝʨʘʮʽʾ: ʚ ʛʨʫʧʘʭ, ʜʝ ʢʣʽʪʠʥʠ ʩʧʽʚʢʫʣʴʪʠʚʫʚʘʣʠ ʟʽ ʩʢʘʬʬʦʣʜʦʤ ɸʂʄ ʊʉ 

ʧʽʩʣʷ ʜʝʣʽʧʽʜʽʟʘʮʽʾ ʟ 10% ʘʙʦ 20% ɿʊʇ ʚʽʜʤʽʯʘʣʠ ʚʠʱʠʡ ʫ 2,0ï4,5 ʨʘʟʽʚ (ʥʘ 4-ʪʫ 

ʜʦʙʫ) ʽ ʫ 1,7ï1,9 ʨʘʟʽʚ (ʥʘ 7-ʤʫ ʜʦʙʫ) ʧʦʢʘʟʥʠʢ ʝʢʩʧʨʝʩʽʾ ʂ-̔67, ʧʦʨʽʚʥʷʥʦ ʜʦ 

ʧʦʢʘʟʥʠʢʽʚ ʛʨʫʧʠ çʄ19 + ɸʂʄ ʊʉè (ʜʠʚ. ʪʘʙʣ. 4.5). 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ɿʊʇ ʥʘ ʝʢʩʧʨʝʩʽʶ ʂʽ-67 ʚ ʢʣʽʪʠʥʘʭ ʄ19, ʟʘ 

ʫʤʦʚ ʾʭ ʩʧʽʚʢʫʣʴʪʠʚʫʚʘʥʥʷ ʟ ɸʂʄ ɻɯ ʧʨʦʪʷʛʦʤ 4 ʜʽʙ, ʧʦʢʘʟʘʚ, ʱʦ ʣʠʰʝ ʧʨʠ 

ʜʦʜʘʚʘʥʥʽ 20% ɿʊʇ ʬʽʢʩʫʚʘʣʠ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʝ ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʧʨʝʩʽʾ 

ʤʘʨʢʝʨʘ ʥʘ 45,8%, ʧʦʨʽʚʥʷʥʦ ʟ ʢʣʽʪʠʥʘʤʠ ʄ19 + ɸʂʄ ɻɯ ʙʝʟ ɿʊʇ. 

ʅʘ 7-ʤʫ ʜʦʙʫ ʽʥʢʫʙʘʮʽʾ ʬʽʙʨʦʙʣʘʩʪʽʚ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʯʠʥʥʠʢʘʤʠ 

ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʝʢʩʧʨʝʩʽʾ ʂʽ-67 ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʠ (ʜʠʚ. ʪʘʙʣ. 4.5). 

ʆʮʽʥʢʘ ʚʧʣʠʚʫ ɿʊʇ ʥʘ ʝʢʩʧʨʝʩʽʶ ʂ-̔67 ʫ ʬʽʙʨʦʙʣʘʩʪʘʭ, ʷʢʽ ʢʫʣʴʪʠʚʫʚʘʣʠ 

ʟʽ ʩʢʘʬʬʦʣʜʦʤ ɸʂʄ ʊʉ+70% ʩʧʠʨʪ, ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʛʨʫʧʠ ʄ19 + 

ɸʂʄ ʊʉ+70% ʩʧʠʨʪ ʙʝʟ ɿʊʇ, ʩʚʽʜʯʠʪʴ, ʱʦ  ̔ʥʘ 4-ʪʫ,  ̔ʥʘ 7-ʤʫ ʜʦʙʠ ʽʥʢʫʙʘʮʽʾ 
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ʢʣʽʪʠʥ ʽʟ ʚʢʘʟʘʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʝʢʩʧʨʝʩʽʷ ʂ-̔67 ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦ ʚʠʱʝ 

ʧʨʠ ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʟʽ ɿʊʇ: ʥʘ 29,5% (10% ɿʊʇ)  ̔ʥʘ 51% (20% ɿʊʇ) ï 4-ʪʘ ʜʦʙʘ; 

ʥʘ 27% (10% ɿʊʇ) ʽ ʥʘ 30% (20% ɿʊʇ) ï 7-ʤʘ ʜʦʙʘ. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ 

ʝʢʩʧʨʝʩʽʾ ʂʽ-67 ʚ ʛʨʫʧʘʭ, ʜʝ ʢʣʽʪʠʥʠ ʄ19 ʽʥʢʫʙʫʚʘʣʠ ʟ ɸʂʄ ʊʉ  ̔ɿʊʇ, ʥʝ ʚʠʷʚʠʚ 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʟʤʽʥ ʜʦʩʣʽʜʞʝʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʫʧʦʶ ʄ19 

+ ɸʂʄ ʊʉ ʙʝʟ ɿʊʇ (ʜʠʚ. ʪʘʙʣ. 4.3). 

ʆʪʞʝ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʝʢʩʧʨʝʩʽʾ ʤʘʨʢʝʨʘ ʧʨʦʣʽʬʝʨʘʮʽʾ ʂ-̔67 

ʫ ʬʽʙʨʦʙʣʘʩʪʘʭ ʣʶʜʠʥʠ, ʟʘ ʫʤʦʚ ʾʭ ʩʧʽʚʢʫʣʴʪʠʚʫʚʘʥʥʷ ʽʟ ʨʽʟʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ 

ʩʢʘʬʬʦʣʜʽʚ  ̔ ʚ ʧʨʠʩʫʪʥʦʩʪʽ ɿʊʇ ʩʚʽʜʯʘʪʴ, ʱʦ ʟʥʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʢʣʽʪʠʥ, ʷʢʝ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʧʽʩʣʷ ʾʭ ʚʟʘʻʤʦʜʽʾ ʟʽ ʩʢʘʬʬʦʣʜʘʤʠ 

ʦʙʫʤʦʚʣʝʥʦ ʟʤʝʥʰʝʥʥʷʤ ʾʭ ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʾ ʘʢʪʠʚʥʦʩʪʽ (ʄ19+ɸʂʄ ʊʉ), ʘ 

ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ï ʧʽʜʚʠʱʝʥʥʷʤ (ʄ19 + ɸʂʄ ɻɯ + ɿʊʇ / 

ʄ19 + ɸʂʄ ʊʉ+70% ʩʧʠʨʪ / ʄ19 + ɸʂʄ ʊʉ + 70% ʩʧʠʨʪ + ɿʊʇ). ɿʘʟʥʘʯʝʥʽ 

ʬʘʢʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ  ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ 

ʢʣʽʪʠʥ ʧʨʠ ʩʧʽʚʢʫʣʴʪʠʚʫʚʘʥʥʽ ʟʽ ʩʢʘʬʬʦʣʜʘʤʠ ʪʘ ɿʊʇ.  
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ʈʆɿɼɯʃ 5  

ʊɽʍʅʆʃʆɻɯʗ ʊɸ ʄɽʊʆɼʀʂʀ ɺʀɻʆʊʆɺʃɽʅʅʗ ʄɯʅɯʄɸʃʔʅʆ 

ʄɸʅɯʇʋʃʔʆɺɸʅʀʍ ɹɯʆʊɽʍʅʆʃʆɻɯʏʅʀʍ ʇʈʆɼʋʂʊɯɺ, ʂʈʀʊɽʈɯɰ 

ɰʍ ʗʂʆʉʊɯ ʊɸ ɹɽɿʇɽʂʀ ʅɸ ʇʈʀʂʃɸɼɯ ʂʆʅʎɽʅʊʈɸʊɯɺ 

ʇɽʈʀʌɽʈʀʏʅʆɰ ʂʈʆɺɯ ʊɸ ɸʉʇɯʈɸʊʋ ʂɯʉʊʂʆɺʆɻʆ ʄʆɿʂʋ 

 

5.1 ʊʝʭʥʦʣʦʛʽʷ ʟʘʙʦʨʫ ʘʫʪʦʣʦʛʽʯʥʦʛʦ ʙʽʦʤʘʪʝʨʽʘʣʫ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʤʽʥʽʤʘʣʴʥʦ ʤʘʥʽʧʫʣʴʦʚʘʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ 

 

5.1.1 ʇʨʦʮʝʜʫʨʘ ʟʘʙʦʨʫ ʢʨʦʚʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʣʽʪʠʥʥʠʭ 

ʢʦʥʮʝʥʪʨʘʪʽʚ  

 

ʇʨʦʮʝʜʫʨʘ ʟʘʙʦʨʫ ʢʨʦʚʽ ʚʽʜʽʛʨʘʻ ʟʥʘʯʥʫ ʨʦʣʴ ʫ ʧʦʜʘʣʴʰʽʡ ʷʢʦʩʪʽ ʪʘ 

ʙʝʟʧʝʮʽ ʘʫʪʦʣʦʛʽʯʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ ʦʩʥʦʚʽ ʪʨʦʤʙʦʮʠʪʽʚ ʪʘ 

ʽʥʰʠʭ ʢʣʽʪʠʥ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ [234]. ɺ ʫʩʽʭ ʧʘʮʽʻʥʪʽʚ ʦʪʨʠʤʫʚʘʣʠ 

ʽʥʬʦʨʤʦʚʘʥʫ ʟʛʦʜʫ ʥʘ ʢʫʨʩ ʣʽʢʫʚʘʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʇʽʜʛʦʪʦʚʢʘ ʧʘʮʽʻʥʪʘ ʜʦ ʧʨʦʮʝʜʫʨʠ ʟʘʙʦʨʫ ʢʨʦʚʽ. ɿʘ ʪʠʞʜʝʥʴ ʜʦ ʟʘʙʦʨʫ 

ʢʨʦʚʽ ʧʘʮʽʻʥʪʘʤ ʚʽʜʤʽʥʷʣʠ ʧʨʠʡʦʤ ʥʝʩʪʝʨʦʾʜʥʠʭ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, 

ʧʨʠʟʥʘʯʘʣʠ ʩʧʝʮʽʘʣʴʥʫ ʜʽʻʪʫ (ʟʘʙʦʨʦʥʘ ʞʠʨʥʦʾ, ʩʤʘʞʝʥʦʾ, ʩʦʣʦʥʦʾ ʪʘ ʛʦʩʪʨʦʾ ʾʞʽ, 

ʚʞʠʚʘʥʥʷ ʨʽʜʠʥʠ ʜʦ 3-ʭ ʣʽʪʨʽʚ ʥʘ ʜʦʙʫ, ʟʘʙʦʨʦʥʘ ʚʞʠʚʘʥʥʷ ʢʘʚʠ) ʪʘ ʨʝʞʠʤ 

ʚʽʜʤʦʚʠ ʚʽʜ ʪʶʪʶʥʦʧʘʣʽʥʥʷ  ̔ʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʶ. ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʟʘʙʦʨʦʤ 

ʢʨʦʚʽ ʧʨʦʚʦʜʠʣʠ ʰʚʠʜʢʠʡ ʽʤʫʥʦʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ ʢʦʤʙʽʥʦʚʘʥʠʡ ʪʝʩʪ 

çʇʈʆʌɯʊɽʉʊè (InTec Products. Inc., ʂʅʈ) ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʘʥʪʠʪʽʣ ʜʦ ʚʽʨʫʩʫ 

ʽʤʫʥʦʜʝʬʽʮʠʪʫ ʣʶʜʠʥʠ ʪʠʧʫ 1 ʪʘ 2 (ɺɯʃ 1/2), ʧʦʚʝʨʭʥʝʚʦʛʦ ʘʥʪʠʛʝʥʫ ʚʽʨʫʩʫ 

ʛʝʧʘʪʠʪʫ B (HBsAg), ʘʥʪʠʪʽʣ ʜʦ ʚʽʨʫʩʫ ʛʝʧʘʪʠʪʫ B (HBcAb), ʘʥʪʠʪʽʣ ʜʦ   ʛʝʧʘʪʠʪʫ 

ʉ (HCV), ʘʥʪʠʪʽʣ ʜʦ ʟʙʫʜʥʠʢʘ ʩʠʬʽʣʽʩʫ (Treponema pallidum) (ʨʠʩ. 5.1). 
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ʈʠʩʫʥʦʢ 5.1 ï ʌʦʪʦ ʪʝʭʥʽʢʠ ʧʨʦʚʝʜʝʥʥʷ ʰʚʠʜʢʦʛʦ ʽʤʫʥʦʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʛʦ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʝʩʪʫ çʇʈʆʌɯʊɽʉʊè (ʦʧʠʩʘʥʥʷ ʚ ʪʝʢʩʪʽ) 

 

ʆʮʽʥʢʘ ʚʝʥ. ʆʮʽʥʶʚʘʣʠ ʩʪʘʥ ʧʘʮʽʻʥʪʘ ʧʝʨʝʜ ʚʝʥʝʧʫʥʢʮʽʻʶ, ʜʣʷ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʝʦʙʭʽʜʥʦʾ ʚʝʥʠ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʜʣʷ ʟʘʙʦʨʫ ʢʨʦʚʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʝʨʝʜʠʥʥʫ ʧʝʨʝʜʣʽʢʪʴʦʚʫ ʚʝʥʫ. ɼʣʷ ʟʘʙʦʨʫ ʢʨʦʚʽ ʚʘʞʣʠʚʦ 

ʚʠʙʨʘʪʠ ʚʝʣʠʢʫ  ̔ʩʪʘʙʽʣʴʥʫ ʚʝʥʫ. ɺ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ, ʧʨʠ ʩʢʣʘʜʥʦʩʪʽ ʚʽʟʫʘʣʴʥʦʾ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʝʥʠ ʜʣʷ ʟʘʙʦʨʫ ʢʨʦʚʽ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʫʣʴʪʨʘʟʚʫʢʦʚʫ ʥʘʚʽʛʘʮʽʶ. 

ɼʞʛʫʪ  ̔ʘʩʝʧʪʠʯʥʘ ʪʝʭʥʽʢʘ. ɼʣʷ ʟʘʧʦʚʥʝʥʥʷ ʚʝʥʦʟʥʦʾ ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ 

ʧʘʮʽʻʥʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʞʛʫʪ. ʇʝʨʝʜ ʚʝʥʝʧʫʥʢʮʽʻʶ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʘʩʝʧʪʠʯʥʽ 

ʤʝʪʦʜʠ ʧʽʜʛʦʪʦʚʢʠ ʰʢʽʨʠ. 

ʇʽʜ ʯʘʩ ʟʘʙʦʨʫ ʧʘʮʽʻʥʪ ʧʝʨʝʙʫʚʘʚ ʚ ʧʦʣʦʞʝʥʥʽ ʣʝʞʘʯʠ ʟʘʜʣʷ ʫʥʠʢʥʝʥʥʷ 

ʦʨʪʦʩʪʘʪʠʯʥʠʭ ʨʝʘʢʮʽʡ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʝʨʪʠʬʽʢʦʚʘʥʽ ʦʜʥʦʨʘʟʦʚʽ ʩʪʝʨʠʣʴʥʽ 

ʚʠʨʦʙʠ ʤʝʜʠʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʂʨʦʚ ʚʽʜʙʠʨʘʣʠ ʰʣʷʭʦʤ ʚʝʥʝʧʫʥʢʮʽʾ. 

ʇʫʥʢʮʽʷ ʚʝʥʠ. ʇʝʨʝʜ ʚʠʢʦʥʘʥʥʷʤ ʚʝʥʝʧʫʥʢʮʽʾ ʚʫʟʦʣ ʛʦʣʢʠ ʜʣʷ ʟʘʙʦʨʫ 

ʢʨʦʚʽ ʦʙʨʦʙʣʷʣʠ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʤ (ʮʠʪʨʘʪ ʜʝʢʩʪʨʦʟʠ) ʜʣʷ ʫʥʠʢʥʝʥʥʷ ʟʛʦʨʪʘʥʥʷ 

ʢʨʦʚʽ. ʂʨʦʚ ʚʽʜʙʠʨʘʣʠ ʫ ʧʨʦʙʽʨʢʠ ʟ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʤ - ʮʠʪʨʘʪʦʤ ʜʝʢʩʪʨʦʟʠ, 

ʦʩʢʽʣʴʢʠ ʚʽʥ ʢʨʘʱʝ ʧʽʜʪʨʠʤʫʻ ʤʝʪʘʙʦʣʽʯʥʽ ʧʦʪʨʝʙʠ ʪʨʦʤʙʦʮʠʪʽʚ ʪʘ ʾʭ ʚʠʜʽʣʝʥʥʷ 

ʙʝʟ ʨʫʡʥʫʚʘʥʥʷ ʽ ʢʨʘʱʝ ʧʽʜʪʨʠʤʫʻ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʢʣʽʪʠʥ [58]. ɺʝʥʫ 

ʟʘʢʨʽʧʣʶʚʘʣʠ ʰʣʷʭʦʤ ʥʘʪʷʛʥʝʥʥʷ ʰʢʽʨʠ, ʛʦʣʢʦʶ ʧʨʦʭʦʜʠʣʠ ʰʢʽʨʫ ʩʢʦʩʦʤ 
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ʥʘʢʦʥʝʯʥʠʢʘ, ʩʧʨʷʤʦʚʘʥʠʤ ʜʦʛʦʨʠ ʧʽʜ ʢʫʪʦʤ ʚʽʜ 5 ʜʦ 15 ʛʨʘʜʫʩʽʚ ʪʘ 

ʩʧʨʷʤʦʚʫʚʘʣʠ ʫ ʚʝʥʫ ʟ ʾʾ ʚʝʨʭʥʴʦʾ ʘʙʦ ʙʽʯʥʦʾ ʧʦʚʝʨʭʥʽ. ʂʦʣʠ ʛʦʣʢʘ ʧʨʦʭʦʜʠʪʴ 

ʢʨʽʟʴ ʱʽʣʴʥʫ ʪʢʘʥʠʥʫ ʰʢʽʨʠ ʪʘ ʩʪʽʥʢʫ ʚʝʥʠ, ʚʽʜʯʫʚʘʻʪʴʩʷ ʣʝʛʢʠʡ ʦʧʽʨ. ʇʨʠ 

ʚʭʦʜʞʝʥʥʽ ʛʦʣʢʠ ʚ ʧʨʦʩʚʽʪ ʚʝʥʠ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʣʝʛʢʝ ʦʩʣʘʙʣʝʥʥʷ ʦʧʦʨʫ. ʗʢʱʦ 

ʢʨʦʚ ʥʝ ʟ'ʷʚʣʷʻʪʴʩʷ ʚ ʧʨʦʩʚʽʪʽ ʛʦʣʢʠ, ʩʣʽʜ ʾʾ ʧʝʨʝʩʪʘʚʠʪʠ. ʋ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʢʨʦʚ 

ʪʝʯʝ ʧʦʚʽʣʴʥʦ, ʩʣʽʜ ʚʽʜʨʝʛʫʣʶʚʘʪʠ ʢʫʪ ʛʦʣʢʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʤʦʞʝ ʧʨʠʣʷʛʘʪʠ ʜʦ 

ʩʪʽʥʢʠ ʚʝʥʠ. 

ɸʩʧʽʨʘʮʽʷ ʢʨʦʚʽ. ɸʩʧʽʨʘʮʽʶ ʧʨʦʚʦʜʠʣʠ ʧʦʚʽʣʴʥʦ ʚ ʢʦʥʪʨʦʣʴʦʚʘʥʦʤʫ 

ʨʝʞʠʤʽ ʟʽ ʰʚʠʜʢʽʩʪʶ ʧʨʠʙʣʠʟʥʦ 1 ʤʣ/ʩ, ʱʦʙ ʟʘʧʦʙʽʛʪʠ ʩʧʘʜʽʥʥʶ ʚʝʥʠ ʪʘ 

ʩʪʚʦʨʝʥʥʶ ʟʘʥʘʜʪʦ ʩʠʣʴʥʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʪʠʩʢʫ, ʷʢʠʡ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ 

ʧʦʰʢʦʜʞʝʥʥʷ ʢʣʽʪʠʥ. ʇʽʜ ʯʘʩ ʘʩʧʽʨʘʮʽʾ ʢʨʦʚ ʜʚʽʯʽ ʧʝʨʝʤʽʰʫʚʘʣʠ ʫ ʧʨʦʙʽʨʮʽ ʟ 

ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʤ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʛʦ ʟʤʽʰʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʮʽʣʴʥʘ 

ʢʨʦʚ ʤʘʻ ʙʽʣʴʰʫ ʛʫʩʪʠʥʫ, ʥʽʞ ʘʥʪʠʢʦʘʛʫʣʷʥʪ, ʽ ʥʝ ʙʫʜʝ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ 

ʩʘʤʦʩʪʽʡʥʦ ʟʤʽʰʫʚʘʪʠʩʷ ʟ ʥʠʤ ʧʽʜ ʯʘʩ ʟʘʙʦʨʫ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʾʾ 

ʟʛʦʨʪʘʥʥʷ.  

ʇʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʢʨʦʚʽ ʜʞʛʫʪ ʟʚʽʣʴʥʷʣʠ, ʧʨʦʙʽʨʢʫ 

ʚʽʜôʻʜʥʫʚʘʣʠ  ̔ ʥʘʢʣʘʜʘʣʠ ʩʪʝʨʠʣʴʥʠʡ ʢʦʚʧʘʯʦʢ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʚʠʜʘʣʷʣʠ 

çʤʝʪʝʣʠʢè ʪʘ ʥʘʢʣʘʜʘʣʠ ʥʘ ʤʽʩʮʝ ʟʘʙʦʨʫ ʧʦʚôʷʟʢʫ. ʇʨʦʙʽʨʢʫ ʧʝʨʝʚʝʨʪʘʣʠ ʟʘ 

ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ ʧôʷʪʴ ʨʘʟʽʚ, ʱʦʙ ʢʨʘʱʝ ʟʤʽʰʘʪʠ ʘʥʪʠʢʦʘʛʫʣʷʥʪ  ̔ʢʨʦʚ. 

ʋʪʠʣʽʟʘʮʽʷ ʚʠʢʦʨʠʩʪʘʥʠʭ ʨʦʟʭʽʜʥʠʢʽʚ. ɺʠʢʦʨʠʩʪʘʥʽ ʨʦʟʭʽʜʥʠʢʠ 

ʧʦʤʽʱʘʣʠ ʚ ʧʨʠʟʥʘʯʝʥʽ ʢʦʥʪʝʡʥʝʨʠ ʜʣʷ ʤʝʜʠʯʥʠʭ ʚʽʜʭʦʜʽʚ. 

 

5.1.2 ʊʝʭʥʦʣʦʛʽʷ ʟʘʙʦʨʫ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ 

 

ʇʨʦʚʦʜʠʣʠ ʟʘʙʽʨ ʘʩʧʽʨʘʪʫ ʯʝʨʚʦʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʟ ʛʨʝʙʝʥʷ ʢʣʫʙʦʚʦʾ 

ʢʽʩʪʢʠ. ɿʘ ʜʘʥʠʤʠ ʣʽʪʝʨʘʪʫʨʠ ʜʘʥʘ ʣʦʢʘʮʽʷ ʧʝʨʝʚʘʞʘʻ ʽʥʰʽ ʤʦʞʣʠʚʽ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʦʪʨʠʤʘʥʠʭ ʢʣʽʪʠʥ-ʧʦʧʝʨʝʜʥʠʢʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʚʝʣʠʢʦʛʦʤʽʣʢʦʚʦʶ ʪʘ ʧôʷʪʢʦʚʦʶ 

ʢʽʩʪʢʘʤʠ [175].  

ɺʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʟʘʙʦʨʫ ʘʩʧʽʨʘʪʫ  

ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʻ ʜʦʪʨʠʤʘʥʥʷ ʘʥʘʪʦʤʽʯʥʠʭ ʦʨʽʻʥʪʠʨʽʚ ʫ ʤʝʞʘʭ ʚʥʫʪʨʽʰʥʴʦʾ ʪʘ 
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ʟʦʚʥʽʰʥʴʦʾ ʧʣʘʩʪʠʥʠ ʛʨʝʙʝʥʷ ʢʣʫʙʦʚʦʾ ʢʽʩʪʢʠ. 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʨʠ ʜʦʩʪʫʧʠ ʜʣʷ ʘʩʧʽʨʘʮʽʾ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ [235] (ʨʠʩ. 

5.2 ʘ-ʛ): ʧʝʨʝʜʥʽʡ ʧʘʨʘʣʝʣʴʥʠʡ (ʯʝʨʝʟ ʢʨʠʣʦ ʢʣʫʙʦʚʦʾ ʢʽʩʪʢʠ) (ʨʠʩ. 5.2 ʘ), ʟʘʜʥʽʡ 

ʧʘʨʘʣʝʣʴʥʠʡ (ʧʘʨʘʣʝʣʴʥʦ ʜʦ ʟʘʜʥʴʦʾ ʚʝʨʭʥʴʦʾ ʦʩʪʽ ʢʣʫʙʦʚʦʾ ʢʽʩʪʢʠ) (ʨʠʩ. 5.2 

ʙ,ʚ)  ̔ ʟʘʜʥʽʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʡ (ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʟʘʜʥʴʦʾ ʚʝʨʭʥʴʦʾ ʦʩʪʽ 

ʢʣʫʙʦʚʦʾ ʢʽʩʪʢʠ) (ʨʠʩ. 5.2 ʛ). 

 

 

 

ʈʠʩʫʥʦʢ 5.2 ï ɼʦʩʪʫʧʠ ʜʦ ʪʘʟʦʚʦʾ ʢʽʩʪʢʠ ʜʣʷ ʟʘʙʦʨʫ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ: ʘ 

ï ʧʝʨʝʜʥʽʡ ʧʘʨʘʣʝʣʴʥʠʡ; ʙ, ʚ ï ʟʘʜʥʽʡ ʧʘʨʘʣʝʣʴʥʠʡ; ʛ ï ʟʘʜʥʽʡ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʡ 

  



168 
 

ʇʦʣʦʞʝʥʥʷ ʧʘʮʽʻʥʪʘ. ʇʨʠ ʧʝʨʝʜʥʴʦʤʫ ʧʘʨʘʣʝʣʴʥʦʤʫ ʜʦʩʪʫʧʽ ʧʘʮʽʻʥʪ 

ʧʝʨʝʙʫʚʘʚ ʚ ʧʦʣʦʞʝʥʥʽ ʣʝʞʘʯʠ ʥʘ ʩʧʠʥʽ, ʧʨʠ ʟʘʜʥʴʦʤʫ ʧʘʨʘʣʝʣʴʥʦʤʫ ʜʦʩʪʫʧʽ 

ʧʘʮʽʻʥʪ ʧʝʨʝʙʫʚʘʚ ʚ ʧʦʣʦʞʝʥʥʽ ʣʝʞʘʯʠ ʥʘ ʞʠʚʦʪʽ ʘʙʦ ʥʘ ʙʦʮʽ, ʧʨʠ ʟʘʜʥʴʦʤʫ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤʫ ʜʦʩʪʫʧʽ ʧʘʮʽʻʥʪ ʧʝʨʝʙʫʚʘʚ ʚ ʧʦʣʦʞʝʥʥʽ, ʣʝʞʘʯʠ  ʥʘ ʞʠʚʦʪʽ. 

ɿʥʝʯʫʣʝʥʥʷ. ʇʨʦʮʝʜʫʨʫ ʘʩʧʽʨʘʮʽʾ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʚʠʢʦʥʫʚʘʣʠ ʧʽʜ 

ʤʽʩʮʝʚʠʤ ʟʥʝʯʫʣʝʥʥʷʤ 2%-ʥʠʤ ʨʦʟʯʠʥʦʤ ʣʽʜʦʢʘʾʥʫ ʧʽʩʣʷ ʦʙʦʚôʷʟʢʦʚʦʛʦ 

ʧʨʦʚʝʜʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʰʢʽʨʥʦʾ ʧʨʦʙʠ. ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʧʦʟʠʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ 

ʧʨʦʙʠ ʥʘ ʣʽʜʦʢʘʾʥ, ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʫ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 0,25-0,5% ʨʦʟʯʠʥ 

ʙ̔ʧʫʚʘʢʘʾʥʫ. ʄʽʩʮʝʚʠʡ ʘʥʝʩʪʝʪʠʢ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʢʦʥʪʨʦʣʶ ʙʦʣʴʦʚʦʛʦ 

ʩʠʥʜʨʦʤʫ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʪʨʦʘʢʘʨʘ ʜʣʷ ʟʘʙʦʨʫ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ. 

ʄʽʩʮʝʚʠʤ ʘʥʝʩʪʝʪʠʢʦʤ ʧʦʯʝʨʛʦʚʦ ʽʥʬʽʣʴʪʨʫʚʘʣʠ ʰʢʽʨʫ (ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʽʥʩʫʣʽʥʦʚʦʛʦ ʰʧʨʠʮʘ) ʚ ʤʽʩʮʽ ʚʚʝʜʝʥʥʷ ʛʦʣʢʠ, ʤôʷʢʽ ʪʢʘʥʠʥʠ ʪʘ ʦʢʽʩʪʷ 

ʩʧʠʥʘʣʴʥʦʶ ʛʦʣʢʦʶ G22. ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ ʘʥʝʩʪʝʪʠʢʘ ʦʯʽʢʫʚʘʣʠ 3-5 ʭʚʠʣʠʥ ʜʦ                           

ʜʦʩʷʛʥʝʥʥʷ ʟʥʝʯʫʣʝʥʥʷ. 

ʊʝʭʥʦʣʦʛʽʷ ʟʘʙʦʨʫ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 

ʟʛʦʨʪʘʥʥ ̫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʘʩʧʽʨʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʚʽʜʧʦʚʽʜʥʠʡ ʧʨʦʪʦʢʦʣ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʢʦʘʛʫʣʷʥʪʽʚ, ʦʩʢʽʣʴʢʠ ʫʪʚʦʨʝʥʥʷ 

ʟʛʫʩʪʢʽʚ ʧʝʨʝʰʢʦʜʞʘ ̒ʦʪʨʠʤʘʥʥʶ, ʘʜʝʢʚʘʪʥʽʡ ʽʟʦʣʷʮʽʾ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʘʞʘʥʦʛʦ 

ʢʣʽʪʠʥʥʦʛʦ ʧʫʣʫ ʘʩʧʽʨʘʪʫ. ʋ ʷʢʦʩʪʽ ʘʥʪʠʢʦʘʛʫʣʷʥʪʫ ʧʨʠ ʟʘʙʦʨʽ ʘʩʧʽʨʘʪʫ 

ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʛʝʧʘʨʠʥ. ɿʘʙʽʨ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ 

ʚʠʢʦʥʫʚʘʣʠ ʰʧʨʠʮʘʤʠ 10 ʘʙʦ 20 ʤʣ. ʇʨʠ ʟʘʙʦʨʽ ʰʧʨʠʮʦʤ 10 ʤʣ ʧʦʧʝʨʝʜʥʴʦ 

ʥʘʙʠʨʘʣʠ ʫ ʰʧʨʠʮ 0,5 ʤʣ ʛʝʧʘʨʠʥʫ (5000 ʄʆ/ʤʣ), ʚʽʜʧʦʚʽʜʥʦ ʟʘʙʽʨ ʰʧʨʠʮʦʤ 20 

ʤʣ ʟʜʽʡʩʥʶʚʘʣʠ, ʧʦʧʝʨʝʜʥʴʦ ʥʘʙʨʘʚʰʠ 1 ʤʣ ʛʝʧʘʨʠʥʫ. ɼʣʷ ʘʥʪʠʢʦʘʛʫʣʷʮʽʾ ʧʝʨʝʜ 

ʘʩʧʽʨʘʮʽʻʶ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʫ ʢʦʞʥʽʡ ʜʽʣʷʥʮʽ ʢʦʨʠʩʪʫʚʘʣʠʩʷ ʜʦʜʘʪʢʦʚʦ 

ʛʝʧʘʨʠʥʦʤ. 

ɸʩʧʽʨʘʮʽʶ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʚʠʢʦʥʫʚʘʣʠ ʪʨʦʘʢʘʨʦʤ 11G ʜʦʚʞʠʥʦʶ 100 

ʘʙʦ 150 ʤʤ, ʧʦʧʝʨʝʜʥʴʦ ʧʨʦʤʠʚʰʠ ʡʦʛʦ ʧʨʦʩʚʽʪ ʥʝʚʝʣʠʢʠʤ ʦʙôʻʤʦʤ ʛʝʧʘʨʠʥʫ. 

ʇʽʩʣʷ ʤʽʩʮʝʚʦʛʦ ʟʥʝʯʫʣʝʥʥʷ, ʚʨʫʯʥʫ ʧʦʤʽʩʪʠʚʰʠ ʢʘʥʶʣʶ ʫ ʛʨʝʙʽʥʴ ʢʣʫʙʦʚʦʾ 

ʢʽʩʪʢʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʥʝʚʨʫ ʟʘ ʪʘ ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ, ʦʜʥʦʯʘʩʥʦ 

ʟʘʩʪʦʩʦʚʫʶʯʠ ʦʩʴʦʚʫ ʩʠʣʫ ʘʙʦ ʧʨʠʪʠʩʢʘʶʯʠ ʪʨʦʘʢʘʨ ʜʦ ʢʽʩʪʢʠ, ʧʨʦʰʪʦʚʭʫʚʘʣʠ 
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ʢʘʥʶʣʶ ʯʝʨʝʟ ʢʦʨʪʠʢʘʣʴʥʠʡ ʰʘʨ. ʇʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʢʦʨʪʠʢʘʣʴʥʦʛʦ ʰʘʨʫ 

ʢʽʩʪʢʠ, ʚʽʜʯʫʚʘʣʠ ʧʝʚʥʝ ʧʦʣʝʛʰʝʥʥʷ ʨʫʭʫ ʪʨʦʘʢʘʨʫ, ʧʽʩʣʷ ʯʦʛʦ ʟʘʛʣʠʙʣʶʚʘʣʠʩʷ 

ʫ ʩʧʦʥʛʽʦʟʥʠʡ ʰʘʨ ʢʣʫʙʦʚʦʾ ʢʽʩʪʢʠ ʱʝ ʥʘ 0,5 ʩʤ. ɺʧʝʚʥʠʚʰʠʩʴ ʫ ʩʪʘʙʽʣʴʥʦʤʫ 

ʧʦʣʦʞʝʥʥʽ ʪʨʦʘʢʘʨʫ ʚ ʪʦʚʱʽ ʢʽʩʪʢʠ ʧʽʜ'ʻʜʥʫʚʘʣʠ ʰʧʨʠʮ Luer-Lock. ʇʽʩʣʷ 

ʧʽʜ'ʻʥʘʥʥʷ ʰʧʨʠʮʘ ʩʣʽʜ ʦʙʝʨʝʞʥʦ ʧʦʪʷʛʥʫʪʠ ʡʦʛʦ ʧʦʨʰʝʥʴ ʥʘ ʩʝʙʝ, ʙʝʟ ʟʥʘʯʥʠʭ 

ʟʫʩʠʣʴ ʪʘ ʧʝʨʝʢʦʥʘʪʠʩʷ ʚ ʥʘʷʚʥʦʩʪʽ ʘʩʧʽʨʘʮʽʾ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʫ ʡʦʛʦ ʧʨʦʩʚʽʪ. 

ɺʧʝʚʥʠʚʰʠʩʴ ʫ ʥʘʷʚʥʦʩʪʽ ʘʩʧʽʨʘʪʫ, ʧʦʜʘʣʴʰʠʡ ʟʘʙʽʨ ʪʘʢʦʞ ʩʣʽʜ ʚʠʢʦʥʫʚʘʪʠ 

ʧʦʚʽʣʴʥʦ, ʦʩʢʽʣʴʢʠ ʟʥʘʯʥʽ ʟʫʩʠʣʣʷ  ʧʽʜ ʯʘʩ ʘʩʧʽʨʘʮʽʾ ʧʦʩʠʣʷʪʴ ʙʦʣʴʦʚʠʡ 

ʩʠʥʜʨʦʤ ʫ ʧʘʮʽʻʥʪʘ (ʨʠʩ. 5.3). 

 
     

 

ʈʠʩʫʥʦʢ 5.3 ï ʌʦʪʦ ʝʪʘʧʽʚ ʟʘʙʦʨʫ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʟ ʟʘʜʥʴʦʛʦ 

ʧʘʨʘʣʝʣʴʥʦʛʦ ʜʦʩʪʫʧʫ (ʧʦʷʩʥʝʥʥʷ ʚ ʪʝʢʩʪʽ)  
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ɿʘʙʽʨ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʟ ʦʜʥʽʻʾ ʣʦʢʘʮʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʷ ʢʽʣʴʢʦʩʪʽ 

ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʯʝʨʝʟ ʨʦʟʚʝʜʝʥʥʷ ʧʝʨʠʬʝʨʠʯʥʦʶ ʢʨʦʚôʶ,  

ʪʦʤʫ ʧʽʩʣʷ ʥʘʧʦʚʥʝʥʥʷ 2-3 ʰʧʨʠʮʽʚ ʟ ʦʜʥʽʻʾ ʣʦʢʘʮʽʾ, ʟʤʽʥʶʚʘʣʠ ʛʣʠʙʠʥʫ ʟʘʙʦʨʫ. 

ʆʪʨʠʤʫʚʘʣʠ 100 ʤʣ ʘʩʧʽʨʘʪʫ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʦʜʥʽʻʾ ʜʦʟʠ ʤʦʥʦʥʫʢʣʝʘʨʥʦʾ ʬʨʘʢʮʽʾ 

(ʄʌɸʂʄ) ʘʙʦ 60 ʤʣ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʦʜʥʽʻʾ ʜʦʟʠ ʢʦʥʮʝʥʪʨʦʚʘʥʦʛʦ ʘʩʧʽʨʘʪʫ 

ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ (ʂɸʂʄ, ʘʥʛʣ. ɺʄɸʉ). ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʢʽʣʴʢʦʭ ʜʦʟ, ʧʨʦʚʦʜʠʣʠ 

ʟʘʙʽʨ ʘʩʧʽʨʘʪʫ ʟ ʢʽʣʴʢʦʭ ʜʦʩʪʫʧʽʚ. 

ɿʘ ʧʦʪʨʝʙʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʥʘʚʽʛʘʮʽʾ ʋɿɼ ʘʙʦ ʉ-ʜʫʛʫ. 

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʟʘʙʦʨʫ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ 

ʨʝʢʦʤʝʥʜʫʚʘʣʠ ʧʘʮʽʻʥʪʫ ʧʝʨʝʙʫʚʘʪʠ ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʥʘ ʞʠʚʦʪʽ 

ʧʨʦʪʷʛʦʤ 15 ʭʚʠʣʠʥ ʜʣʷ ʩʪʘʙʽʣʽʟʘʮʽʾ ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʦʛʦ ʪʠʩʢʫ. 

 

5.1.3 ʊʝʭʥʦʣʦʛʽʷ ʟʘʙʦʨʫ ʣʽʧʦʘʩʧʽʨʘʪʫ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʩʪʨʦʤʘʣʴʥʦ-

ʚʘʩʢʫʣʷʨʥʦʾ ʬʨʘʢʮʽʾ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ 

 

ʇʦʣʦʞʝʥʥʷ ʧʘʮʽʻʥʪʘ ʥʘ ʦʧʝʨʘʮʽʡʥʦʤʫ ʩʪʦʣʽ. ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ 

ʣʽʧʦʘʩʧʽʨʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠʩʷ ʟ ʤʽʩʮʝʤ ʟʘʙʦʨʫ. ɿʘʟʚʠʯʘʡ ʚʘʨʪʦ ʦʙʠʨʘʪʠ 

ʜʽʣʷʥʢʫ, ʷʢʘ ʤʽʩʪʠʪʴ ʥʘʡʙʽʣʴʰʝ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ. ʅʘʡʙʽʣʴʰ ʪʠʧʦʚʠʤʠ 

ʜʽʣʷʥʢʘʤʠ ʻ ʥʠʞʥʷ ʯʘʩʪʠʥʘ ʞʠʚʦʪʘ, ʙʽʯʥʘ ʯʘʩʪʠʥʘ ʩʪʝʛʥʘ, ʙʦʢʦʚʘ ʯʘʩʪʠʥʘ 

ʞʠʚʦʪʘ ʪʘ ʩʽʜʥʠʯʥʘ ʜʽʣʷʥʢʘ. 

ʇʨʠ ʟʘʙʦʨʽ ʟ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʞʠʚʦʪʘ - ʧʦʟʠʮʽʷ ʧʘʮʽʻʥʪʘ ʥʘ ʩʧʠʥʽ. ʇʨʠ 

ʙʦʢʦʚʦʤʫ ʜʦʩʪʫʧʽ ʯʝʨʝʟ ʞʠʚʽʪ, ʘ ʪʘʢʦʞ ʧʨʠ ʩʪʝʛʥʦʚʦʤʫ ʪʘ ʩʽʜʥʠʯʥʦʤʫ ʜʦʩʪʫʧʽ- 

ʧʦʣʦʞʝʥʥʷ ʧʘʮʽʻʥʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʣʝʞʘʯʠ ʥʘ ʙʦʮʽ. ʊʦʙʪʦ ʧʦʣʦʞʝʥʥʷ ʧʘʮʽʻʥʪʘ, 

ʣʝʞʘʯʠ ʥʘ ʙʦʮ ̔ ʚʚʘʞʘʻʤʦ ʚʘʨʽʘʥʪʦʤ ʚʠʙʦʨʫ, ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʨʦʙʠʪʠ ʣʽʧʦʘʩʧʽʨʘʮʽʶ ʚʽʜʨʘʟʫ ʟ ʪʨʴʦʭ ʜʦʩʪʫʧʽʚ. 

ɿʥʝʯʫʣʝʥʥʷ. ɼʣʷ ʟʥʝʯʫʣʝʥʥʷ ʧʽʜ ʯʘʩ ʟʘʙʦʨʫ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʚʘʞʣʠʚʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʥʝʩʪʝʪʠʢʠ, ʷʢʽ ʤʘʶʪʴ ʤʽʥʽʤʘʣʴʥʫ ʪʦʢʩʠʯʥʽʩʪʴ ʜʣʷ 

ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʢʣʽʪʠʥ, ʟʦʢʨʝʤʘ ʘʜʠʧʦʮʠʪʽʚ. 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʫʤʝʥʝʩʮʝʥʪʥʫ ʩʫʤʽʰ, ʟʘʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʢʨʦʚʦʪʝʯʽ ʪʘ 

ʢʦʥʪʨʦʣʶ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ, ʷʢʘ ʤʘʣʘ ʥʘʩʪʫʧʥʠʡ ʩʢʣʘʜ: 
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- 500 ʤʣ 0,9% ʨʦʟʯʠʥʫ ʥʘʪʨʽʶ ʭʣʦʨʠʜʫ, 

- 25 ʤʣ 2% ʣʽʜʦʢʘʾʥʫ, 

- 2 ʘʤʧʫʣʠ ʘʜʨʝʥʘʣʽʥʫ 1:1000, 

- 10 ʤʣ 8,4% ʙʽʢʘʨʙʦʥʘʪʫ ʥʘʪʨʽʶ. 

ʋ ʚʠʧʘʜʢʫ ʧʦʟʠʪʠʚʥʦʾ ʧʨʦʙʠ ʘʙʦ ʥʘʷʚʥʦʩʪʽ ʘʣʝʨʛʽʾ ʥʘ ʣʽʜʦʢʘʾʥ ʚ ʘʥʘʤʥʝʟʽ 

ʫ ʷʢʦʩʪʽ ʘʥʝʩʪʝʪʠʢʘ ʚ ʪʫʤʝʥʝʩʮʝʥʪʥʽʡ ʩʫʤʽʰʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 0,25ï0,5% 

ʙʽʧʫʚʘʢʘʾʥ. 

ʊʝʭʥʦʣʦʛʽʷ ʣʽʧʦʘʩʧʽʨʘʮʽʾ. ʇʨʠ ʧʝʨʰʦʤʫ ʜʦʩʚʽʜʽ ʟʘʙʦʨʫ ʣʽʧʦʘʩʧʽʨʘʪʫ 

ʨʝʢʦʤʝʥʜʫʻʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫʣʴʪʨʘʟʚʫʢʦʚʫ ʥʘʚʽʛʘʮʽʶ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʾ ʜʽʣʷʥʢʠ ʜʣʷ ʟʘʙʦʨʫ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ. 

ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʽʣʷʥʢʠ ʟʘʙʦʨʫ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʚʠʢʦʥʫʚʘʣʠ ʨʦʟʨʽʟ                        

ʜʦ 0,5 ʩʤ. ʏʝʨʝʟ ʢʘʥʶʣʶ ʚʚʦʜʠʣʠ ʪʫʤʝʥʝʩʮʝʥʪʥʫ ʩʫʤʽʰ ʦʙôʻʤʦʤ 200ï300 ʤʣ ʚ 

ʢʦʞʥʫ ʜʽʣʷʥʢʫ ʟʘʙʦʨʫ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ. ʉʫʤʽʰ ʚʚʦʜʠʪʴʩʷ ʚʽʷʣʦʧʦʜʽʙʥʦ, ʧʽʩʣʷ 

ʚʚʝʜʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʦʙôʻʤʫ ʜʽʣʷʥʢʘ ʟʘʙʦʨʫ ʤʘʻ ʩʪʘʪʠ ʥʘʧʨʫʞʝʥʦʶ ʪʘ 

ʧʨʠʧʫʭʣʦʶ. ʇʽʩʣʷ ʟʥʝʯʫʣʝʥʥʷ ʯʘʩ ʦʯʽʢʫʚʘʥʥʷ ʜʣʷ ʟʘʙʦʨʫ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʤʘʻ 

ʩʢʣʘʩʪʠ ʥʝ ʤʝʥʰʝ 15 ʭʚʠʣʠʥ. ʇʦ ʟʘʚʝʨʰʝʥʥ ̔ʯʘʩʫ ʦʯʽʢʫʚʘʥʥʷ ʢʘʥʶʣʶ ʪʫʧʠʤ           

ʢʽʥʮʝʤ ʤʦʞʥʘ ʚʩʪʘʚʠʪʠ ʫ ʤʽʩʮʝ ʟʘʙʦʨʫ ʪʘ ʩʧʨʦʙʫʚʘʪʠ ʨʦʟʧʦʯʘʪʠ ʧʨʦʚʝʜʝʥʥʷ 

ʣʽʧʦʘʩʧʽʨʘʮʽʾ. ʇʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʙʦʣʴʦʚʠʭ ʚʽʜʯʫʪʪʽʚ ʫ ʧʘʮʽʻʥʪʘ ʩʣʽʜ ʧʽʜ'ʻʜʥʘʪʠ 

ʣʽʧʦʘʩʧʽʨʘʮʽʡʥʫ ʢʘʥʶʣʶ ʚʘʢʫʫʤʥʠʤ ʙʣʦʢʫʶʯʠʤ ʰʧʨʠʮʝʤ ʦʙôʻʤʦʤ 20ï60 ʤʣ. 

ɸʩʧʽʨʘʮʽʶ ʩʣʽʜ ʚʠʢʦʥʫʚʘʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʫʭʠ çʚʧʝʨʝʜ-ʥʘʟʘʜè ʫ ʜʽʣʷʥʢʘʭ, 

ʷʢʽ ʙʫʣʠ ʟʥʝʯʫʣʝʥʽ ʜʦ ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʦʙ'ʻʤʫ ʣʽʧʦʘʩʧʽʨʘʪʫ (ʨʠʩ. 5.4). 

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʣʽʧʦʘʩʧʽʨʘʮʽʾ ʥʘʢʣʘʜʘʣʠ ʩʪʝʨʠʣʴʥʫ ʧʦʚ'ʷʟʢʫ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʘʢʝʪʠ ʟ ʣʴʦʜʦʤ ʥʘ ʤʽʩʮʝ ʟʘʙʦʨʫ. ʇʨʦʪʷʛʦʤ ʪʠʞʥʷ ʧʽʩʣʷ 

ʟʘʙʦʨʫ ʨʝʢʦʤʝʥʜʫʚʘʣʠ ʥʦʩʠʪʠ ʢʦʤʧʨʝʩʽʡʥʠʡ ʦʜʷʛ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʫ ʚʠʛʣʷʜʽ ʩʝʨʦʤ ʘʙʦ ʛʝʤʘʪʦʤ. ʉʣʽʜ ʫʥʠʢʘʪʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʩʪʝʨʦʾʜʥʠʭ ʧʨʦʪʠʟʘʧʘʣʴʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʧʽʩʣʷ ʽʥôʻʢʮʽʾ. 
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ʈʠʩʫʥʦʢ 5.4 ï ʌʦʪʦ ʝʪʘʧʽʚ ʧʨʦʮʝʜʫʨʠ ʟʘʙʦʨʫ ʣʽʧʦʘʩʧʽʨʘʪʫ (ʧʦʷʩʥʝʥʥʷ ʚ ʪʝʢʩʪʽ) 

 

ʇʽʩʣʷ ʟʘʙʦʨʫ ʩʣʽʜ ʧʝʨʝʚʽʨʠʪʠ ʧʦʢʘʟʥʠʢʠ ʧʫʣʴʩʫ ʪʘ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ 

ʧʘʮʽʻʥʪʘ, ʱʦʙ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʚʦʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ ʥʦʨʤʠ. ʇʘʮʽʻʥʪʫ ʩʣʽʜ 

ʨʦʟʧʦʚʽʩʪʠ ʧʨʦ ʨʠʟʠʢ ʢʨʦʚʦʪʝʯʽ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ ʢʽʣʴʢʦʭ ʛʦʜʠʥ ʧʽʩʣʷ 

ʧʨʦʮʝʜʫʨʠ ʪʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʫʥʠʢʘʪʠ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʧʨʦʪʷʛʦʤ 72           ʛʦʜʠʥ 

ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʣʽʧʦʘʩʧʽʨʘʮʽʾ.  
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5.2 ʇʨʦʪʦʢʦʣʠ ʚʠʜʽʣʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦ ʤʘʥʽʧʫʣʴʦʚʘʥʠʭ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʣʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʧʨʠ ʦʩʪʝʦʘʨʪʨʦʟʽ ʪʘ ʘʩʝʧʪʠʯʥʦʤʫ ʥʝʢʨʦʟʽ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ 

 

5.2.1. ɺʠʜʽʣʝʥʥʷ ʘʫʪʦʣʦʛʽʯʥʠʭ ʢʦʥʮʝʥʪʨʘʪʽʚ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ 

ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʟʙʽʜʥʝʥʦʾ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ [234] ʧʨʦʚʦʜʠʣʠ 

ʟʘʙʽʨ 18 ʤʣ ʚʝʥʦʟʥʦʾ ʢʨʦʚʽ ʫ ʚʘʢʫʫʤʥʽ ʧʨʦʙʽʨʢʠ ʦʙ'ʻʤʦʤ 9 ʤʣ ʟ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʤ 

ʮʠʪʨʘʪʦʤ ʜʝʢʩʪʨʦʟʠ (BD Vʘcutʘʽner, ʉʐɸ). ʎʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 1500 ʦʙʝʨʪʘʭ 

415 g ʧʨʦʪʷʛʦʤ 10 ʭʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʝʥʪʨʠʬʫʛʠ Elmi CM-6 MT (Elmi, ʃʘʪʚʽʷ) ʪʘ 

ʚʽʜʙʠʨʘʣʠ ʧʣʘʟʤʫ ʢʨʦʚʽ ʚ ʥʦʚʽ ʧʨʦʙʽʨʢʠ ʦʙ'ʻʤʦʤ 10 ʤʣ ʙʝʟ ʧʝʨʝʤʽʰʫʚʘʥʥʷ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʚʽʜʽʙʨʘʥʫ ʧʣʘʟʤʫ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 3500 ʦʙʝʨʪʘʭ 2260 g 

ʧʨʦʪʷʛʦʤ 5 ʭʚ. ɺʽʜʙʠʨʘʣʠ ʛʦʪʦʚʠʡ ʧʨʝʧʘʨʘʪ/ʧʣʘʟʤʫ ʚ ʧʦʪʨʽʙʥʦʤʫ ʦʙôʻʤʽ, ʨʝʰʪʫ 

ʚʠʜʘʣʷʣʠ (ʨʠʩ. 5.5). 

 

ʈʠʩʫʥʦʢ 5.5 ï ʌʦʪʦ ʝʪʘʧ̔ʚ ʦʪʨʠʤʘʥʥʷ ʟʙʜ̔ʥʝʥʦʾ ʥʘ ʪʨʦʤʙʦʮʠʪʠ ʧʣʘʟʤʠ 

(ʧʦʷʩʥʝʥʥʷ ʚ ʪʝʢʩʪʽ) 

 

ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʫ ʣʝʡʢʦʮʠʪʘʨʥʦʾ ʟʙʘʛʘʯʝʥʦʾ ʪʨʦʤʙʦʮʠʪʘʤʠ 

ʧʣʘʟʤʠ ʧʨʦʚʦʜʠʣʠ ʟʘʙʽʨ 54 ʤʣ ʚʝʥʦʟʥʦʾ ʢʨʦʚʽ ʫ ʚʘʢʫʫʤʥʽ ʧʨʦʙʽʨʢʠ Vʘcutʘn̔er 

ʦʙ'ʻʤʦʤ 9 ʤʣ ʟ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʤ ʮʠʪʨʘʪʦʤ ʜʝʢʩʪʨʦʟʠ (BD, ʉʐɸ). ʇʽʩʣʷ ʚʽʜʙʦʨʫ 
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ʚʝʥʦʟʥʫ ʢʨʦʚ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 1500 ʦʙʝʨʪʘʭ 415 g ʜʣʷ ʨʦʟʜʽʣʝʥʥʷ ʧʣʘʟʤʠ ʪʘ 

ʬʦʨʤʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʨʦʚʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʝʥʪʨʠʬʫʛʠ Elmi CM-6 MT (Elmi, 

ʃʘʪʚʽʷ). ʇʽʩʣʷ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʧʝʪʢʠ ʇʘʩʪʝʨʘ ʧʽʜʥʽʤʘʣʠ 

ʢʣʽʪʠʥʠ ʫ ʧʣʘʟʤʫ ʟ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ʦʩʘʜʫ (buffy cʦʘt), ʷʢʠʡ ʤʽʩʪʠʪʴ ʣʝʡʢʦʮʠʪʠ 

ʪʘ ʪʨʦʤʙʦʮʠʪʠ. ʇʽʩʣʷ ʮʴʦʛʦ ʧʣʘʟʤʫ ʢʨʦʚʽ ʦʙ'ʻʤʦʤ 30 ʤʣ ʟ ʰʘʨʦʤ ʢʣʽʪʠʥ ("buffy 

cʦʘt") ʧʝʨʝʥʦʩʠʣʠ ʚ ʥʦʚʽ ʧʨʦʙʽʨʢʠ ʦʙ'ʻʤʦʤ 9 ʤʣ ʟ ʢʨʫʛʣʠʤ ʜʥʦʤ ʪʘ 

ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 3500 ʦʙʝʨʪʘʭ 2260 g. ʇʽʧʝʪʢʦʶ ʇʘʩʪʝʨʘ ʟ ʛʨʘʜʫʡʦʚʘʥʦʶ 

ʰʢʘʣʦʶ ʚʽʜʙʠʨʘʣʠ ʫʩʶ ʧʣʘʟʤʫ, 3 ʤʣ ʷʢʦʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʨʝʩʫʩʧʝʥʜʫʚʘʥʥʷ 

ʢʣʽʪʠʥʥʦʛʦ ʦʩʘʜʫ. ʆʙ'ʻʤ ʧʨʦʜʫʢʪʫ ʚ 3 ʤʣ ʻ ʦʧʪʠʤʘʣʴʥʠʤ ʜʣʷ ʚʚʝʜʝʥʥʷ ʚ ʩʫʛʣʦʙ 

ʧʘʮʽʻʥʪʘ ʟ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʙʦʣʴʦʚʠʭ ʚʽʜʯʫʪʪʽʚ ʧʨʠ ʽʥ'ʻʢʮʽʾ ʚʽʜ ʥʘʜʣʠʰʢʫ 

ʚʚʝʜʝʥʦʾ ʨʽʜʠʥʠ, ʪʦʤʫ ʚʽʥ ʙʫʚ ʦʙʨʘʥʠʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ. ɹʽʣʴʰʫ ʯʘʩʪʠʥʫ 

(ʙʣʠʟʴʢʦ 90%) ʧʣʘʟʤʠ, ʟʙʽʜʥʝʥʦʾ ʥʘ ʪʨʦʤʙʦʮʠʪʠ ʚʠʜʘʣʷʣʠ (ʨʠʩ. 5.6). 

 

ʈʠʩʫʥʦʢ 5.6 ï ʌʦʪʦ ʝʪʘʧ̔ʚ ʦʪʨʠʤʘʥʥʷ ʣʝʡʢʦʮʠʪʘʨʥʦʾ ʟʙʘʛʘʯʝʥʦʾ ʪʨʦʤʙʦʮʠʪʘʤʠ 

ʧʣʘʟʤʠ (ʧʦʷʩʥʝʥʥʷ ʚ ʪʝʢʩʪʽ)  
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ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʟʙʽʜʥʝʥʦʾ ʥʘ ʣʝʡʢʦʮʠʪʠ (ʤʘʣʦʣʝʡʢʦʮʠʪʘʨʥʦʾ) 

ʟʙʘʛʘʯʝʥʦʾ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ [234] ʧʨʦʚʦʜʠʣʠ ʟʘʙʽʨ 54 ʤʣ ʚʝʥʦʟʥʦʾ ʢʨʦʚʽ 

ʫ ʚʘʢʫʫʤʥʽ ʧʨʦʙʽʨʢʠ ʦʙ'ʻʤʦʤ 9 ʤʣ ʟ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʤ - ʮʠʪʨʘʪʦʤ ʜʝʢʩʪʨʦʟʠ (BD 

Vʘcutʘn̔er, ʉʐɸ). ʇʣʘʟʤʫ ʢʨʦʚʽ ʧʽʩʣʷ ʧʝʨʰʦʛʦ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʧʨʠ 1500 

ʦʙʝʨʪʘʭ 415 g ʧʨʦʪʷʛʦʤ 10 ʭʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʝʥʪʨʠʬʫʛʠ Elmi CM-6 MT (Elmi, 

ʃʘʪʚʽʷ) ʚʽʜʙʠʨʘʣʠ ʚ ʥʦʚʽ ʧʨʦʙʽʨʢʠ ʦʙ'ʻʤʦʤ 10 ʤʣ ʙʝʟ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʜʣʷ 

ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʣʝʡʢʦʮʠʪʽʚ ʚ ʥʽʡ. ʇʽʩʣʷ ʮʴʦʛʦ ʚʽʜʽʙʨʘʥʫ ʧʣʘʟʤʫ 

ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 3500 ʦʙʝʨʪʘʭ 2260 g ʧʨʦʪʷʛʦʤ 5 ʭʚ. ʆʪʨʠʤʘʥʠʡ ʦʩʘʜ, ʱʦ 

ʤʽʩʪʠʚ ʪʨʦʤʙʦʮʠʪʠ, ʪʘʢʦʞ ʨʝʩʫʩʧʝʥʜʫʚʘʣʠ ʚ 3 ʤʣ ʧʣʘʟʤʠ ʟʙʽʜʥʝʥʦʾ 

ʪʨʦʤʙʦʮʠʪʘʤʠ, ʨʝʰʪʫ ʧʣʘʟʤʠ ʚʠʜʘʣʷʣʠ (ʨʠʩ. 5.7). 

 

 

 

ʈʠʩʫʥʦʢ 5.7 ï ʌʦʪʦ ʝʪʘʧ̔ʚ ʦʪʨʠʤʘʥʥʷ ʤʘʣʦʣʝʡʢʦʮʠʪʘʨʥʦʾ ʟʙʘʛʘʯʝʥʦʾ 

ʪʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ (ʧʦʷʩʥʝʥʥʷ ʚ ʪʝʢʩʪʽ) 

 

ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʛʽʧʝʨʢʦʥʮʝʥʪʨʦʚʘʥʦʾ ʘʫʪʦʣʦʛʽʯʥʦʾ ʟʙʘʛʘʯʝʥʦʾ 

ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ [234] (HD PRP ï Hʽgh-densʽty Plʘtelet Rʽch Plʘsmʘ) ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʪʝʨʠʣʴʥʦʾ ʩʠʩʪʝʤʠ ʚʽʜʙʠʨʘʣʠ 54 ʤʣ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʫ ʚʘʢʫʫʤʥʽ 

ʧʨʦʙʽʨʢʠ ʟ ʮʠʪʨʘʪʦʤ ʜʝʢʩʪʨʦʟʠ ʷʢ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʤ (Vʘcumed, ɯʪʘʣʽʷ). ʎʽʣʴʥʫ 
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ʢʨʦʚ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʜʣʷ ʨʦʟʜʽʣʝʥʥʷ ʧʣʘʟʤʠ ʪʘ ʬʦʨʤʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠ 3430 

ʦʙʝʨʪʘʭ 2170 g ʧʨʦʪʷʛʦʤ 2 ʭʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʝʥʪʨʠʬʫʛʠ Elmi CM-6 MT (Elmi, 

ʃʘʪʚʽʷ). ʆʙʝʨʝʞʥʦ ʚʽʜʙʠʨʘʣʠ ʧʣʘʟʤʫ (ʚʝʨʭʥʶ ʬʨʘʢʮʽʶ), ʧʝʨʝʥʦʩʠʣʠ ʫ ʚʘʢʫʫʤʥʽ 

ʧʨʦʙʽʨʢʠ ʟ ʢʨʫʛʣʠʤ ʜʥʦʤ Vʘcutʘʽner (ɯʪʘʣʽʷ) ʦʙ'ʻʤʦʤ 9 ʤʣ ʙʝʟ ʥʘʧʦʚʥʶʚʘʯʘ ʪʘ 

ʮʝʥʪʨʠʬʫʛʫʚʘʪʠ ʧʨʠ 3430 ʦʙʝʨʪʘʭ 2170 g ʧʨʦʪʷʛʦʤ 5 ʭʚ. ɿʙʠʨʘʣʠ ʥʘʜʦʩʘʜ ʽʟ 

ʟʙʽʜʥʝʥʦʾ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ, 2 ʤʣ ʟ ʷʢʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ 

ʨʝʩʫʩʧʝʥʜʫʚʘʥʥʷ ʪʨʦʤʙʦʮʠʪʽʚ. ʋʩʽ ʤʘʥʽʧʫʣʷʮʽʾ ʟ ʙʽʦʣʦʛʽʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ 

ʧʨʦʚʦʜʠʣʠ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʘʩʝʧʪʠʯʥʠʭ ʫʤʦʚ ʚ ʣʘʤʽʥʘʨʥʦʤʫ ʙʦʢʩʽ DFZ-M680 

(ʋʢʨʘʾʥʘ) ʜʣʷ ʟʘʭʠʩʪʫ ʧʨʦʜʫʢʪʫ ʚʽʜ ʢʦʥʪʘʤʽʥʘʮʽʾ (ʨʠʩ. 5.8). 

 

ʈʠʩʫʥʦʢ 5.8 ï ʌʦʪʦ ʝʪʘʧ̔ʚ ʦʪʨʠʤʘʥʥʷ ʛʽʧʝʨʢʦʥʮʝʥʪʨʦʚʘʥʦʾ ʟʙʘʛʘʯʝʥʦʾ 

ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ (ʧʦʷʩʥʝʥʥʷ ʚ ʪʝʢʩʪʽ) 

 

ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʘʫʪʦʣʦʛʽʯʥʦʛʦ ʢʨʽʦʣʽʟʘʪʫ ʪʨʦʤʙʦʮʠʪʽʚ [234] 

ʚʽʜʙʠʨʘʣʠ 120 ʤʣ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʟ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʤ. ɿʘʙʽʨ ʢʨʦʚʽ 

ʧʨʦʚʦʜʠʚʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʝʨʠʣʴʥʦʛʦ ʰʧʨʠʮʘ 10 ʤʣ ʟ ʛʦʣʢʦʶ 22G ʚ ʩʪʝʨʠʣʴʥʽ 

ʧʣʘʩʪʠʢʦʚʽ ʧʨʦʙʽʨʢʠ ʦʙôʻʤʦʤ 50 ʤʣ ʟ ʜʦʜʘʥʠʤ ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʤ (ʮʠʪʨʘʪ 

ʜʝʢʩʪʨʦʟʠ) - 10% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʦʙôʻʤʫ. ʎʽʣʴʥʫ ʢʨʦʚ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʜʣʷ 
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ʨʦʟʜʽʣʝʥʥʷ ʧʣʘʟʤʠ ʪʘ ʬʦʨʤʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠ 1500 ʦʙʝʨʪʘʭ 415 g ʧʨʦʪʷʛʦʤ 15 

ʭʚʠʣʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʝʥʪʨʠʬʫʛʠ Elmi CM-6 MT (Elmi, ʃʘʪʚʽʷ). ʇʣʘʟʤʫ 

ʧʝʨʝʥʦʩʠʣʠ ʚ ʯʠʩʪʽ ʧʨʦʙʽʨʢʠ ʙʝʟ ʥʘʧʦʚʥʶʚʘʯʘ (Vʘcumed, ɯʪʘʣʽʷ) ʪʘ 

ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 3430 ʦʙʝʨʪʘʭ 2170 g ʧʨʦʪʷʛʦʤ 5 ʭʚ. ɿʙʠʨʘʣʠ ʩʫʧʝʨʥʘʪʘʥʪ, 

ʦʩʘʜ ʟ ʢʦʥʮʝʥʪʨʘʪʦʤ ʪʨʦʤʙʦʮʠʪʽʚ ʚʽʜʙʠʨʘʣʠ ʚ ʦʢʨʝʤʫ ʧʨʦʙʽʨʢʫ 50 ʤʣ, ʢʫʜʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʛʨʘʜʫʡʦʚʘʥʦʾ ʧʽʧʝʪʢʠ ʇʘʩʪʝʨʘ ʜʦʜʘʚʘʣʠ ʧʣʘʟʤʫ ʦʙ'ʻʤʦʤ 18 ʤʣ.  

ʋʩʽ ʤʘʥʽʧʫʣʷʮʽʾ ʟ ʙʽʦʣʦʛʽʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʧʨʦʚʦʜʠʣʠ ʟ ʜʦʪʨʠʤʘʥʥʷʤ 

ʘʩʝʧʪʠʯʥʠʭ ʫʤʦʚ ʚ ʣʘʤʽʥʘʨʥʦʤʫ ʙʦʢʩʽ DFZ-M680 (ʋʢʨʘʾʥʘ) ʜʣʷ ʟʘʭʠʩʪʫ 

ʧʨʦʜʫʢʪʫ ʚʽʜ ʢʦʥʪʘʤʽʥʘʮʽʾ (ʨʠʩ. 5.9). 

 

ʈʠʩʫʥʦʢ 5.9 ï ʌʦʪʦ ʝʪʘʧʽʚ ʦʪʨʠʤʘʥʥʷ ʘʫʪʦʣʦʛʽʯʥʦʛʦ ʢʨʽʦʣʽʟʘʪʫ ʪʨʦʤʙʦʮʠʪʽʚ 

(ʧʦʷʩʥʝʥʥʷ ʚ ʪʝʢʩʪʽ) 

 

ʆʪʨʠʤʘʥʫ ʩʫʩʧʝʥʟʽʶ ʨʦʟʜʽʣʷʣʠ ʥʘ ʘʣʽʢʚʦʪʠ ʧʦ 3 ʤʣ ʚ ʢʨʽʦʧʨʦʙʽʨʢʠ ʪʘ 

ʟʙʝʨʽʛʘʣʠ ʚ ʢʨʽʦʢʘʤʝʨʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ -20 Üʉ (ʨʠʩ. 5.10).   
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ʈʠʩʫʥʦʢ 5.10 ï ʌʦʪʦ ʧʽʜʛʦʪʦʚʢʠ ʘʫʪʦʣʦʛʽʯʥʦʛʦ ʢʨʽʦʣʽʟʘʪʫ ʪʨʦʤʙʦʮʠʪʽʚ ʜʦ 

ʢʨʽʦʢʦʥʩʝʨʚʘʮʽʾ (ʧʦʷʩʥʝʥʥʷ ʚ ʪʝʢʩʪʽ) 

 

ʇʝʨʝʜ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʽʦʣʽʟʘʪ ʨʦʟʤʦʨʦʞʫʚʘʣʠ ʥʘ ʚʦʜʷʥʽʡ ʙʘʥʽ Mʽcrʦmed 

ɺɹ-4 (ʍʊʄɽ-205) (ʋʢʨʘʾʥʘ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 37Üʉ ʧʨʦʪʷʛʦʤ 10 ʭʚ. 

ʎʝʥʪʨʠʬʫʛʫʚʘʣʠ ʩʫʩʧʝʥʟʽʶ ʧʨʠ 150 g ʧʨʦʪʷʛʦʤ 5 ʭʚ. ɺʽʜʙʠʨʘʣʠ ʥʘʜʦʩʘʜ 

ʩʪʝʨʠʣʴʥʠʤ ʰʧʨʠʮʝʤ. ʋʩʽ ʤʘʥʽʧʫʣʷʮʽʾ ʟ ʙʽʦʣʦʛʽʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʧʨʦʚʦʜʠʣʠ ʚ 

ʣʘʤʽʥʘʨʥʦʤʫ ʙʦʢʩʽ. 

 

5.2.2 ɺʠʜʽʣʝʥʥʷ ʘʫʪʦʣʦʛʽʯʥʠʭ ʢʦʥʮʝʥʪʨʘʪʽʚ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ 

 

ɺʠʜiʣʝʥʥʷ ʤʦʥʦʥʫʢʣʝʘʨʥʦʾ ʬʨʘʢʮʽʾ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ. 

ɺʠʢʦʨʠʩʪʦʚʫʘʣʠ ʥʘʩʪʫʧʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ: ʧʨʦʙʽʨʢʠ ʙʝʟ ʥʘʧʦʚʥʶʚʘʯʘ 

ʦʙ'ʻʤʦʤ 50 ʤʣ, 0,9 %-ʥʠʡ ʨʦʟʯʠʥ ʥʘʪʨʽʶ ʭʣʦʨʠʜʫ, ʬiʢʦʣ-ʚipoʛʨʘʬiʥ (Histopaque-

1077), ʨʦʟʯʠʥ ʍʘʨʪʤʘʥʘ, ʘʚʪʦʤʘʪʠʯʥʫ ʧʽʧʝʪʢʫ, ʙʦʢʩ ʙiʦʙʝʟʧʝʢʠ I ʢʣʘʩʫ, 

ʮʝʥʪʨʠʬʫʛʫ.  

ɺʥʦʩʠʣʠ ʧʦ 12,5 ʤʣ ʬiʢʦʣ-ʚipoʛʨʘʬiʥʫ ʢiʤʥʘʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʫ 4 

ʧʨʦʙʽʨʢʠ ʦʙ'ʻʤʦʤ 50 ʤʣ. ʆʙʝʨʝʞʥʦ ʥʘʰʘʨʦʚʫʚʘʣʠ ʥʘ ʬiʢʦʣ-ʚipoʛʨʘʬiʥ ʧʦ 25 ʤʣ 

ʘʩʧiʨʘʪʫ ʢicʪʢʦʚʦʛʦ ʤʦʟʢʫ. ʎʝʥʪʨʠʬʫʛʫʚʘʣʠ ʘʩʧiʨʘʪ ʫ ʛʨʘʜiʻʥʪi ʱiʣʴʥʦʩʪi ʧʨʠ 

1500 ʦʙʝʨʪʘʭ 415 g ʧʨʦʪʷʛʦʤ 17 ʭʚʠʣʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʝʥʪʨʠʬʫʛʠ Elmi CM-6 

MT (Elmi, ʃʘʪʚʽʷ). ʆʙʝʨʝʞʥʦ ʚiʜʙʠʨʘʣʠ ʪʘ ʚiʜʢʠʜʘʣʠ ʜʦ 0.5 ʩʤ ʚʝʨʭʥʴʦʾ ʬʨʘʢʮʽʾ 
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ʜʦ ʢiʣʴʮʷ ʤʦʥʦʥʫʢʣʝʘʨiʚ. ʌʨʘʢʮiʶ ʟ ʤʦʥʦʥʫʢʣʝʘʨʘʤʠ ʚiʜʙʠʨʘʣʠ ʫ ʥʦʚʽ ʧʨʦʙʽʨʢʠ 

ʦʙ'ʻʤʦʤ 50 ʤʣ. ɼʦʜʘʚʘʣʠ 30 ʤʣ ʨʦʟʯʠʥʫ ʍʘʨʪʤʘʥʘ, ʩʫʩʧʝʥʟiʶ ʨʝʪʝʣʴʥʦ 

ʧiʧʝʪʫʚʘʣʠ. ʎʝʥʪʨʠʬʫʛʫʚʘʣʠ ʦʪʨʠʤʘʥʫ ʩʫʤiʰ ʧʨʠ 1500 ʦʙʝʨʪʘʭ 415 g ʧʨʦʪʷʛʦʤ 

5 ʭʚ. ʉʫʧʝʨʥʘʪʘʥʪ ʟʣʠʚʘʣʠ, ʦʩʘʜ ʨʝʩʫʩʧʝʥʜʫʚʘʪʠ ʚ 30 ʤʣ ʨʦʟʯʠʥʫ ʍʘʨʪʤʘʥʘ. 

ʆʪʨʠʤʘʥʫ ʩʫʩʧʝʥʟiʶ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 1500 ʦʙʝʨʪʘʭ 415 g ʧʨʦʪʷʛʦʤ 5 ʭʚ. 

ʉʫʧʝʨʥʘʪʘʥʪ ʟʥʦʚʫ ʟʣʠʚʘʣʠ. ɼʦ ʦʩʘʜʫ ʜʦʜʘʚʘʣʠ ʙʣʠʟʴʢʦ 3 ʤʣ ʨʦʟʯʠʥʫ ʍʘʨʪʤʘʥʘ 

ʘʙʦ ʘʫʪʦʣʦʛʽʯʥʦʾ ʧʣʘʟʤʠ ʧʘʮʽʻʥʪʘ. ʇicʣʷ ʨʝʪʝʣʴʥʦʛʦ ʧiʧʝʪʫʚʘʥʥʷ ʩʫʩʧʝʥʟiʶ 

ʚiʜʙʠʨʘʣʠ ʚ ʰʧʨʠʮ ʜʣʷ iʥ'ʻʢʮiʡ ʪʠʧʫ Luer-Lock. ʋʩʽ ʤʘʥʽʧʫʣʷʮʽʾ ʧʨʦʚʦʜʠʣʠ ʚ 

ʣʘʤʽʥʘʨʥʦʤʫ ʙʦʢʩʽ (ʨʠʩ. 5.11). 

 

ʈʠʩʫʥʦʢ 5.11 ï ʌʦʪʦ ʝʪʘʧʽʚ ʦʪʨʠʤʘʥʥʷ ʤʦʥʦʥʫʢʣʝʘʨʥʦʾ ʬʨʘʢʮʽʾ ʘʩʧʽʨʘʪʫ 

ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ (ʧʦʷʩʥʝʥʥʷ ʚ ʪʝʢʩʪʽ) 

 

ɺʠʜʽʣʝʥʥʷ ʢʦʥʮʝʥʪʨʦʚʘʥʦʛʦ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ. ʇʽʩʣʷ ʟʘʙʦʨʫ 

60 ʤʣ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʤʘʪʝʨʽʘʣ ʧʝʨʝʥʦʩʠʚʩʷ ʚ ʧʨʦʙʽʨʢʠ ʪʘ 

ʧʨʦʚʦʜʠʣʦʩʷ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʧʨʠ 1500 ʦʙʝʨʪʘʭ 415 g ʧʨʦʪʷʛʦʤ 10 ʭʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʮʝʥʪʨʠʬʫʛʠ Elmi CM-6 MT (Elmi, ʃʘʪʚʽʷ). 
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ʇʽʩʣʷ ʧʝʨʰʦʛʦ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʚʽʜʙʠʨʘʣʠ ʥʘʜʦʩʘʜ, ʧʝʨʝʥʦʩʠʣʠ ʚ ʥʦʚʽ 

ʩʪʝʨʠʣʴʥʽ ʧʨʦʙʽʨʢʠ. ʆʪʨʠʤʘʥʠʡ ʥʘʜʦʩʘʜ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 2500 ʦʙʝʨʪʘʭ 1150 

g ʧʨʦʪʷʛʦʤ 5 ʭʚ.  

ʆʩʘʜ ʨʝʩʫʩʧʝʥʜʫʚʘʣʠ ʚ 1ï3 ʤʣ ʧʣʘʟʤʠ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʪʘ 

ʚʽʜʙʠʨʘʣʠ ʚ ʩʪʝʨʠʣʴʥʠʡ ʦʜʥʦʨʘʟʦʚʠʡ ʰʧʨʠʮ (ʨʠʩ. 5.12).  

 

ʈʠʩʫʥʦʢ 5.12 ï ʌʦʪʦ ʝʪʘʧʽʚ ʦʪʨʠʤʘʥʥʷ ʤʦʥʦʥʫʢʣʝʘʨʥʦʾ ʬʨʘʢʮʽʾ ʘʩʧʽʨʘʪʫ 

ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ (ʧʦʷʩʥʝʥʥʷ ʚ ʪʝʢʩʪʽ) 

 

ɺʠʛʦʪʦʚʣʝʥʥʷ ʤʘʟʢʘ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʜʣʷ ʧʽʜʨʘʭʫʥʢʫ 

ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ. ɺʟʷʚʰʠ ʧʨʝʜʤʝʪʥʝ ʩʢʣʦ ʟʘ ʜʦʚʛʽ ʢʨʘʾ, ʪʦʨʢʘʣʠʩʷ ʡʦʛʦ 

ʧʦʚʝʨʭʥʝʶ (ʚʽʜʩʪʫʧʠʚʰʠ 0,5-1 ʩʤ ʚʽʜ ʚʫʟʴʢʦʛʦ ʢʨʘʶ) ʜʦ ʢʨʘʧʣʽ ʘʩʧʽʨʘʪʫ (ʘʣʝ ʥʝ 

ʜʦ ʰʢʽʨʠ). ʇʨʝʜʤʝʪʥʝ ʩʢʣʦ ʪʨʠʤʘʣʠ ʥʘ ʩʪʦʣʽ ʘʙʦ ʚ ʣʽʚʽʡ ʨʫʮʽ ʟʘ ʚʫʟʴʢʽ ʢʨʘʾ. 

ʇʨʘʚʦʶ ʨʫʢʦʶ ʧʨʠʩʪʘʚʣʷʣʠ ʰʣʽʬʦʚʘʥʝ ʩʢʣʦ ʚʫʟʴʢʠʤ ʢʨʘʻʤ ʜʦ ʩʢʣʘ ʟ ʘʩʧʽʨʘʪʦʤ 

ʟʣʽʚʘ ʚʽʜ ʢʨʘʧʣʽ ʧʽʜ ʢʫʪʦʤ 45Á ʽ ʧʨʦʩʫʚʘʣʠ ʡʦʛʦ ʧʨʘʚʦʨʫʯ ʜʦ ʢʦʥʪʘʢʪʫ ʟ 

ʙʽʦʣʦʛʽʯʥʦʶ ʨʽʜʠʥʦʶ. ʆʯʽʢʫʚʘʣʠ, ʧʦʢʠ ʘʩʧʽʨʘʪ ʨʦʟʧʦʚʩʶʜʠʪʴʩʷ ʧʦ ʚʩʴʦʤʫ ʨʝʙʨʫ 

ʰʣʽʬʦʚʘʥʦʛʦ ʩʢʣʘ ʽ ʧʦʪʽʤ ʣʝʛʢʠʤ ʰʚʠʜʢʠʤ ʨʫʭʦʤ, ʧʨʦʚʦʜʠʣʠ ʩʧʨʘʚʘ ʥʘʣʽʚʦ 

ʜʦʪʠ, ʧʦʢʠ ʥʝ ʙʫʜʝ ʚʠʯʝʨʧʘʥʘ ʚʩʷ ʢʨʘʧʣʷ. ʂʨʘʧʣʷ ʘʩʧʽʨʘʪʫ ʧʦʚʠʥʥʘ ʙʫʪʠ 
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ʥʝʚʝʣʠʢʦʛʦ ʨʦʟʤʽʨʫ, ʽ ʾʾ ʧʦʪʨʽʙʥʦ ʨʦʟʤʽʩʪʠʪʠ ʪʘʢ, ʱʦʙ ʚʝʩʴ ʤʘʟʦʢ ʤʽʩʪʠʚʩʷ ʥʘ 

ʩʢʣʽ, ʥʝ ʜʦʭʦʜʷʯʠ 1-1,5 ʩʤ ʜʦ ʡʦʛʦ ʢʨʘʶ. ʅʝ ʤʦʞʥʘ ʧʨʠʧʠʥʷʪʠ ʨʦʟʤʘʟʫʚʘʥʥʷ ʽ 

ʚʽʜʥʽʤʘʪʠ ʩʢʣʦ ʨʘʥʽʰʝ, ʥʽʞ ʢʨʘʧʣʷ ʙʫʜʝ ʚʠʯʝʨʧʘʥʘ. ʅʝ ʤʦʞʥʘ ʪʘʢʦʞ ʩʠʣʴʥʦ 

ʥʘʪʠʩʢʘʪʠ ʥʘ ʩʢʣʦ, ʪʘʢ ʷʢ ʙʘʛʘʪʦ ʢʣʽʪʠʥ ʤʦʞʫʪʴ ʚʠʷʚʠʪʠʩʷ ʧʦʰʢʦʜʞʝʥʠʤʠ. 

ɼʦʙʨʝ ʟʨʦʙʣʝʥʠʡ ʤʘʟʦʢ ʪʦʥʢʠʡ, ʤʘʻ ʞʦʚʪʫʚʘʪʠʡ ʢʦʣʽʨ (ʨʠʩ. 5.13 ʘ,ʙ). 

 

ʈʠʩʫʥʦʢ 5.13 - ʌʦʪʦ ʢʦʨʝʢʪʥʦ ʚʠʢʦʥʘʥʦʛʦ ʤʘʟʢʘ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ: ʘ ï 

ʤʘʢʨʦʩʢʦʧʽʯʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ, ʙ ï ʤʽʢʨʦʩʢʦʧʽʯʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ 

 

ʇʽʩʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʤʘʟʢʠ ʰʚʠʜʢʦ ʚʠʩʫʰʫʚʘʣʠ ʥʘ ʧʦʚʽʪʨʽ ʜʦ ʟʥʠʢʥʝʥʥʷ 

ʚʦʣʦʛʦʛʦ ʙʣʠʩʢʫ. ʇʨʠ ʧʦʚʽʣʴʥʦʤʫ ʚʠʩʠʭʘʥʥʽ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʤʦʨʬʦʣʦʛʽʷ 

ʢʣʽʪʠʥ. ʅʘ ʚʠʩʫʰʝʥʦʤʫ ʤʘʟʢʫ ʢʫʪʦʯʢʦʤ ʧʨʝʜʤʝʪʥʦʛʦ ʩʢʣʘ ʘʙʦ ʦʣʽʚʮʝʤ (ʪʽʣʴʢʠ 

ʥʝ ʭʽʤʽʯʥʠʤ) ʧʠʩʘʣʠ ʧʨʽʟʚʠʱʝ, ʽʥʽʮʽʘʣʠ ʭʚʦʨʦʛʦ, ʜʘʪʫ ʟʘʙʦʨʫ ʤʘʪʝʨʽʘʣʫ ʪʘ ʜʘʪʫ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʘʟʢʘ. 

ʆʪʨʠʤʘʥʥʷ ʩʪʨʦʤʘʣʴʥʦ-ʚʘʩʢʫʣʷʨʥʦʾ ʬʨʘʢʮʽʾ iʟ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ 

ʬʝʨʤʝʥʪʥʠʤ ʤʝʪʦʜʦʤ (SVF ï Stromal-Vascular Fraction). ʅʝʦʙʭʽʜʥʽ ʤʘʪʝʨiʘʣʠ 

ʪʘ ʦʙʣʘʜʥʘʥʥʷ: ʧʨʦʙʽʨʢʠ ʦʙ'ʻʤʦʤ 50 ʤʣ, ʢʦʥiʯʥi ʢʦʣʙʠ, 0.9%-ʥʠʡ ʨʦʟʯʠʥ ʥʘʪʨʽʶ 

ʭʣʦʨʠʜʫ, ʨʦʟʯʠʥ ʢʦʣʘʛʝʥʘʟʠ (0.3 U/ʤʣ), ʘʚʪʦʤʘʪʠʯʥʘ ʧʽʧʝʪʢʘ, ʙʦʢʩ ʙiʦʙʝʟʧʝʢʠ 2 
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ʢʣʘʩʫ, ʮʝʥʪʨʠʬʫʛʘ, ʚʦʜʷʥʘ ʙʘʥʷ. 

ʇʝʨʰʠʤ ʝʪʘʧʦʤ ʚʽʜʩʪʦʶʚʘʣʠ ʦʪʨʠʤʘʥʠʡ ʣʽʧʦʘʩʧʽʨʘʪ ʧʨʦʪʷʛʦʤ 15 ʭʚ ʜʣʷ 

ʡʦʛʦ ʩʝʧʘʨʘʮʽʾ ʚʽʜ ʨʦʟʯʠʥʫ ʂʣʷʡʥʘ, ʧʽʩʣʷ ʯʦʛʦ ʚʠʜʘʣʷʣʠ ʟʘʣʠʰʢʠ ʦʩʪʘʥʥʴʦʛʦ. 

ʇʦʧʝʨʝʜʥʴʦ ʫ ʬʣʘʢʦʥ ʟ ʢʦʣʘʛʝʥʘʟʦʶ ʚʥʦʩʠʣʠ 1 ʤʣ ʨʦʟʯʠʥʫ ʍʘʨʪʤʘʥʘ ʪʘ 

ʨʝʪʝʣʴʥʦ ʟʤʽʰʫʚʘʣʠ.  ɺ ʦʜʥʦʨʘʟʦʚʠʡ ʩʪʝʨʠʣʴʥʠʡ ʰʧʨʠʮ Luer-Lock 10 ʤʣ 

ʚʽʜʙʠʨʘʣʠ 1 ʤʣ ʦʪʨʠʤʘʥʦʾ ʩʫʤʽʰʽ ʪʘ ʜʦʜʘʚʘʣʠ ʱʝ 9 ʤʣ ʨʦʟʯʠʥʫ ʍʘʨʪʤʘʥʘ. ɺ 

ʢʦʞʝʥ ʰʧʨʠʮ ʟ ʣʽʧʦʘʩʧʽʨʘʪʦʤ ʜʦʜʘʚʘʣʠ 10% ʚʽʜ ʡʦʛʦ ʟʘʛʘʣʴʥʦʛʦ ʦʙôʻʤʫ 

ʦʪʨʠʤʘʥʫ ʩʫʤʽʰ ʨʦʟʯʠʥʽʚ ʢʦʣʘʛʝʥʘʟʠ ʪʘ ʍʘʨʪʤʘʥʘ. ɿ'ʻʜʥʫʚʘʣʠ 2 ʰʧʨʠʮʘ ʟ 

ʦʪʨʠʤʘʥʠʤ ʣʽʧʦʘʩʧʽʨʘʪʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʟ'ʻʜʥʫʚʘʯʘ ʪʘ 

ʧʝʨʝʤʽʰʫʚʘʣʠ ʾʭ ʚʤʽʩʪ ʜʦ ʧʦʚʥʦʾ ʛʦʤʦʛʝʥʽʟʘʮʽʾ. ɺʥʦʩʠʣʠ ʦʪʨʠʤʘʥʠʡ ʛʦʤʦʛʝʥʽʟʘʪ 

ʚ ʧʨʦʙʽʨʢʠ ʧʦ ʪʠʧʫ Falcon ʦʙôʻʤʦʤ 50 ʤʣ ʪʘ ʧʦʧʘʨʥʦ ʫʨʽʚʥʦʚʘʞʫʚʘʣʠ ʜʣʷ 

ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ. ʇʦʤʽʱʘʣʠ ʧʨʦʙʽʨʢʠ ʚ ʪʝʨʤʦʩʪʘʪ 

ʊʉ-80ʄ-2 ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 37Üʉ ʥʘ 10 ʭʚ. ɼʽʩʪʘʚʘʣʠ ʧʨʦʙʽʨʢʠ ʪʘ ʧʝʨʝʤʽʰʫʚʘʣʠ 

ʾʭ ʚʤʽʩʪ. ɼʘʥʫ ʧʨʦʮʝʜʫʨʫ ʧʦʚʪʦʨʶʚʘʣʠ 5 ʨʘʟʽʚ, ʜʦ ʤʦʤʝʥʪʫ ʜʦʢʠ ʩʫʩʧʝʥʟʽʷ ʥʝ 

ʥʘʙʫʚʘʣʘ ʷʩʢʨʘʚʦ-ʞʦʚʪʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ (ʨʠʩ. 5.14).  

 

ʈʠʩʫʥʦʢ 5.14 - ʌʦʪʦ ʧʝʨʰʦʛʦ ʝʪʘʧʫ ʚʠʜʽʣʝʥʥʷ ʬʝʨʤʝʥʪʥʦʾ ʩʪʨʦʤʘʣʴʥʦ-

ʚʘʩʢʫʣʷʨʥʦʾ ʬʨʘʢʮʽʾ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ (ʧʦʷʩʥʝʥʥʷ ʚ ʪʝʢʩʪʽ) 
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ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʩʫʩʧʝʥʟiʶ ʧʨʠ 2000 ʦʙʝʨʪʘʭ 740 g 

ʧʨʦʪʷʛʦʤ 10 ʭʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʝʥʪʨʠʬʫʛʠ Elmi CM-6 MT (Elmi, ʃʘʪʚʽʷ). 

ɺiʜʙʠʨʘʣʠ ʪʘ ʚʠʜʘʣʷʣʠ ʚʝʨʭʥʽʡ ʰʘʨ ʦʪʨʠʤʘʥʦʛʦ ʧʨʦʜʫʢʪʫ. ɼʦʜʘʚʘʣʠ ʚ ʧʨʦʙʽʨʢʫ 

ʟ ʟʘʣʠʰʢʦʚʠʤ ʩʝʨʝʜʥʽʤ ʪʘ ʥʠʞʥʽʤ ʰʘʨʦʤ ʨʦʟʯʠʥ ʍʘʨʪʤʘʥʘ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:1 

ʪʘ ʨʝʪʝʣʴʥʦ ʧʝʨʝʤʽʰʫʚʘʣʠ ʚʤʽʩʪ. ʎʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 2000 ʦʙʝʨʪʘʭ 740 g 

ʧʨʦʪʷʛʦʤ 5ʭʚ. ɺʽʜʙʠʨʘʣʠ ʪʘ ʚʠʜʘʣʷʣʠ ʥʘʜʦʩʘʜ ʚ ʧʦʚʥʦʤʫ ʦʙ'ʻʤʽ. ɼʦ ʦʪʨʠʤʘʥʦʛʦ 

ʦʩʘʜʫ ʜʦʜʘʚʘʣʠ 40 ʤʣ ʨʦʟʯʠʥʫ ʍʘʨʪʤʘʥʘ ʪʘ ʧʦʚʪʦʨʥʦ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʧʨʠ 2000 

ʦʙʝʨʪʘʭ 740 g ʧʨʦʪʷʛʦʤ 5ʭʚ. ʇʦʚʪʦʨʥʦ ʚʽʜʙʠʨʘʣʠ ʪʘ ʚʠʜʘʣʷʣʠ ʥʘʜʦʩʘʜ. 

ʆʪʨʠʤʘʥʠʡ ʢʣʽʪʠʥʥʠʡ ʢʦʥʮʝʥʪʨʘʪ (ʦʩʘʜ) ʨʦʟʚʦʜʠʣʠ ʫ 5 ʤʣ ʨʦʟʯʠʥʫ ʍʘʨʪʤʘʥʘ 

ʋʩʽ ʤʘʥiʧʫʣʷʮʽʾ ʟ ʙioʣʦʛiʯʥʠʤ ʤʘʪʝʨiaʣʦʤ ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʤiʥʘʨʥʦʤʫ ʙʦʢʩi 

(ʨʠʩ. 5.15). 

 

ʈʠʩʫʥʦʢ 5.15 ï ʌʦʪʦ ʜʨʫʛʦʛʦ ʝʪʘʧʫ ʚʠʜʽʣʝʥʥʷ ʬʝʨʤʝʥʪʥʦʾ ʩʪʨʦʤʘʣʴʥʦ-

ʚʘʩʢʫʣʷʨʥʦʾ ʬʨʘʢʮʽʾ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ (ʧʦʷʩʥʝʥʥʷ ʚ ʪʝʢʩʪʽ) 

 

ʆʪʨʠʤʘʥʥʷ ʩʪʨʦʤʘʣʴʥʦ-ʚʘʩʢʫʣʷʨʥʦʾ ʬʨʘʢʮʽʾ iʟ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ 

ʙʝʟʬʝʨʤʝʥʪʥʠʤ ʤʝʪʦʜʦʤ (ʤʽʢʨʦʬʨʘʛʤʝʥʪʦʚʘʥʘ ʞʠʨʦʚʘ ʪʢʘʥʠʥʘ) (MFAT- 

Microfragmented Adipose Tissue). ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʜʥʽʻʾ ʜʦʟʠ 

ʤʽʢʨʦʬʨʘʛʤʝʥʪʦʚʘʥʦʛʦ ʞʠʨʫ ʟʘʙʠʨʘʣʠ ʚ ʰʧʨʠʮ ʻʤʥʽʩʪʶ 50 ʤʣ 25ï30 ʤʣ 

ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ. ɼʦʜʘʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦ 20-25 ʤʣ 0,9%-ʥʦʛʦ ʨʦʟʯʠʥʫ ʥʘʪʨʽʶ 

ʭʣʦʨʠʜʫ ʪʘ ʚʽʜʩʪʦʶʚʘʣʠ ʧʨʦʪʷʛʦʤ 1ï2 ʭʚ. ʜʣʷ ʦʩʽʜʘʥʥʷ ʟʘʣʠʰʢʽʚ ʢʨʦʚʽ ʪʘ 



184 
 

ʣʽʜʦʢʘʾʥʫ. ɿʣʠʚʘʣʠ ʚʽʜʩʪʦʷʥʫ ʨʽʜʠʥʫ ʚ ʦʢʨʝʤʫ ʻʤʥʽʩʪʴ, ʟʘʣʠʰʘʶʯʠ ʚ ʰʧʨʠʮʽ 

ʣʠʰʝ ʥʘʜʦʩʘʜ. ʇʦʚʪʦʨʶʚʘʣʠ ʜʘʥʫ ʧʨʦʮʝʜʫʨʫ ʢʽʣʴʢʘ ʨʘʟʽʚ, ʜʦʢʠ ʥʝ ʦʪʨʠʤʫʚʘʣʠ 

ʧʨʦʜʫʢʪ ʦʨʘʥʞʝʚʦʛʦ ʢʦʣʴʦʨʫ ʦʙ'ʻʤʦʤ 10 ʤʣ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʦʥʝʢʪʦʨʘ ʜʣʷ 

ʟ'ʻʜʥʘʥʥʷ ʰʧʨʠʮʽʚ ʧʝʨʝʤʽʱʫʚʘʣʠ ʦʪʨʠʤʘʥʠʡ ʩʫʙʩʪʨʘʪ ʚ ʰʧʨʠʮ ʻʤʥʽʩʪʶ 10 ʤʣ. 

ʇʽʜ'ʻʜʥʫʚʘʣʠ ʜʦ ʢʦʥʝʢʪʦʨʘ ʱʝ ʦʜʠʥ ʰʧʨʠʮ ʻʤʥʽʩʪʶ 10 ʤʣ ʟʘʤʽʩʪʴ ʰʧʨʠʮʘ 50 ʤʣ 

ʪʘ ʧʝʨʝʤʽʰʫʚʘʣʠ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʜʫʢʪ, ʧʝʨʝʤʽʱʘʶʯʠ ʡʦʛʦ ʟ ʦʜʥʦʛʦ 

ʰʧʨʠʮʘ ʚ ʽʥʰʠʡ 30ï40 ʨʘʟʽʚ ʜʦ ʟʤʽʥʠ ʢʦʣʴʦʨʫ ʥʘ ʙʽʣʴʰ ʩʚʽʪʣʠʡ. ʈʦʟʧʦʜʽʣʷʣʠ 

ʦʪʨʠʤʘʥʫ ʩʫʙʩʪʘʥʮʽʶ ʫ 2 ʰʧʨʠʮ ̔ʧʦ 5 ʤʣ ʪʘ ʬʽʣʴʪʨʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʽʣʴʪʨʘ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʤʽʢʨʦʬʨʘʛʤʝʥʪʦʚʘʥʦʛʦ ʞʠʨʫ (ʨʠʩ. 5.16). 

 

ʈʠʩʫʥʦʢ 5.16 ï ʌʦʪʦ ʚʠʜʽʣʝʥʥʷ ʤʽʢʨʦʬʨʘʛʤʝʥʪʦʚʘʥʦʾ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ 

(ʧʦʷʩʥʝʥʥʷ ʚ ʪʝʢʩʪʽ) 

 

5.3 ʂʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʘʫʪʦʣʦʛʽʯʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʥʘ ʧʨʠʢʣʘʜʽ ʢʦʥʮʝʥʪʨʘʪʽʚ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʪʘ ʘʩʧʽʨʘʪʫ 

ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ 

 

5.3.1 ʂʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʽʥ'ʻʢʮʽʡʥʠʭ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʽʚ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ  

ɿʘʣʝʞʥʦ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 
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ʨʽʟʥʠʤʠ ʜʽʘʛʥʦʟʘʤʠ, ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʚʠʛʦʪʦʚʣʷʣʠ ʟ ʘʫʪʦʣʦʛʽʯʥʦʾ ʧʝʨʠʬʝʨʠʯʥʦʾ 

ʢʨʦʚʽ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʷʢʽ ʢʣʘʩʠʬʽʢʫʚʘʣʠ ʟʘʣʝʞʥʦ ʚʽʜ 

ʢʽʣʴʢʦʩʪʽ ʪʨʦʤʙʦʮʠʪʽʚ, ʣʝʡʢʦʮʠʪʽʚ ʪʘ ʾʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ [234].  

ʑʦʙ ʜʦʩʷʛʪʠ ʥʝʦʙʭʽʜʥʦʛʦ ʚʤʽʩʪʫ ʢʣʽʪʠʥ ʚʨʘʭʦʚʫʚʘʣʠ ʚʠʭʽʜʥʠʡ ʨʽʚʝʥʴ 

ʪʨʦʤʙʦʮʠʪʽʚ ʪʘ ʣʝʡʢʦʮʠʪʽʚ ʚ ʟʨʘʟʢʫ ʢʨʦʚʽ ʽ, ʟʘ ʧʦʪʨʝʙʠ, ʢʦʨʠʛʫʚʘʣʠ ʦʙ'ʻʤ ʟʘʙʦʨʫ 

ʢʨʦʚʽ, ʘʙʦ ʦʙ'ʻʤ ʧʣʘʟʤʠ ʜʣʷ ʨʝʩʫʩʧʝʥʜʫʚʘʥʥʷ ʦʪʨʠʤʘʥʦʛʦ ʦʩʘʜʫ, ʱʦʙ ʦʪʨʠʤʘʪʠ 

ʪʦʡ ʯʠ ʽʥʘʢʰʠʡ ʚʘʨʽʘʥʪ ʧʨʦʜʫʢʪʫ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟ ʘʫʪʦʣʦʛʽʯʥʠʭ 

ʪʨʦʤʙʦʮʠʪʽʚ ʨʦʟʨʦʙʠʣʠ ʥʘʩʪʫʧʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ [234]. 

ɿʘ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʪʨʦʤʙʦʮʠʪʽʚ: 

- ʟʙʽʜʥʝʥʘ ʥʘ ʪʨʦʤʙʦʮʠʪʠ ʧʣʘʟʤʘ (ʧʦʦʜʠʥʦʢʽ ʪʨʦʤʙʦʮʠʪʠ ʫ ʦʜʠʥʠʮʽ 

ʦʙ'ʻʤʫ ʧʨʦʜʫʢʪʫ), ʥʘ ʨʠʩ. 5.17 (ʘ, ʙ) ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪ ʟʘʛʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ 

ʮʽʣʴʥʦʾ ʢʨʦʚʽ ʪʘ ʟʙʽʜʥʝʥʦʾ ʥʘ ʪʨʦʤʙʦʮʠʪʠ ʧʣʘʟʤʠ ʧʘʮʽʻʥʪʘ ʂ. (ˉ ʽʩʪʦʨʽʾ ʭʚʦʨʦʙʠ 

580106). 

            

ʈʠʩʫʥʦʢ 5.17 ï ʈʝʟʫʣʴʪʘʪ ʟʘʛʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʮʽʣʴʥʦʾ ʢʨʦʚʽ ʪʘ ʟʙʽʜʥʝʥʦʾ ʥʘ 

ʪʨʦʤʙʦʮʠʪʠ ʧʣʘʟʤʠ ʧʘʮʽʻʥʪʘ ʂ. (ˉ ʽʩʪʦʨʽʾ ʭʚʦʨʦʙʠ 580106) 
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ʊʘʢ, ʚ ʟʘʛʘʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʮʽʣʴʥʦʾ ʢʨʦʚʽ ʙʘʯʠʤʦ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʪʨʦʤʙʦʮʠʪʽʚ ʩʢʣʘʜʘʻ 247×10 /ʣ, ʚ ʘʥʘʣʽʟʽ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ ʨʽʚʝʥʴ 

ʪʨʦʤʙʦʮʠʪʽʚ ʟʥʠʞʝʥʦ ʚ ʧʦʥʘʜ 10 ʨʘʟʽʚ, ʜʦ 20×10 /ʣ. 

- ʟʙʘʛʘʯʝʥʘ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ ʧʣʘʟʤʦʚʦʛʦ ʪʠʧʫ (ʢʽʣʴʢʽʩʪʴ 

ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʜʫʢʪʽ ʙʽʣʴʰʝ ʧʦʯʘʪʢʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ 

ʢʨʦʚʽ, ʘʣʝ ʤʝʥʰʝ 1 ʤʣʥ ʥʘ 1 ʤʢʣ), ʥʘ ʨʠʩ. 5.18 (ʘ, ʙ) ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪ 

ʟʘʛʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʮʽʣʴʥʦʾ ʢʨʦʚʽ ʪʘ ʟʙʘʛʘʯʝʥʦʾ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ 

ʧʣʘʟʤʦʚʦʛʦ ʪʠʧʫ ʧʘʮʽʻʥʪʢʠ ʉ. (ˉ ʽʩʪʦʨʽʾ ʭʚʦʨʦʙʠ 578558). 

 

ʈʠʩʫʥʦʢ 5.18 ï ʈʝʟʫʣʴʪʘʪ ʟʘʛʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʮʽʣʴʥʦʾ ʢʨʦʚʽ ʪʘ ʟʙʘʛʘʯʝʥʦʾ 

ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ ʧʣʘʟʤʦʚʦʛʦ ʪʠʧʫ ʧʘʮʽʻʥʪʢʠ ʉ. (ˉ ʽʩʪʦʨʽʾ ʭʚʦʨʦʙʠ 578558) 

 

ʊʘʢ, ʚ ʟʘʛʘʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʮʽʣʴʥʦʾ ʢʨʦʚʽ ʙʘʯʠʤʦ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʪʨʦʤʙʦʮʠʪʽʚ ʩʢʣʘʜʘʻ 224×10 /ʣ, ʚ ʘʥʘʣʽʟʽ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ ʨʽʚʝʥʴ 

ʪʨʦʤʙʦʮʠʪʽʚ ʟʙʽʣʴʰʝʥʦ ʤʘʡʞʝ ʚ ʧʦʥʘʜ 4 ʨʘʟʠ, ʜʦ 872×10 /ʣ, ʘʣʝ ʚʦʥʘ ʤʝʥʰʝ 

1 ʤʣʥ/ʤʢʣ. 
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- çʢʣʘʩʠʯʥʘè ʟʙʘʛʘʯʝʥʘ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ (ʢʽʣʴʢʽʩʪʴ ʪʨʦʤʙʦʮʠʪʽʚ ʫ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʜʫʢʪʽʚ ʩʢʣʘʜʘʻ 1ï3 ʤʣʥ ʥʘ 1 ʤʢʣ), ʥʘ ʨʠʩ. 5.19 (ʘ, ʙ) 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪ ʟʘʛʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʮʽʣʴʥʦʾ ʢʨʦʚʽ ʪʘ ʟʙʘʛʘʯʝʥʦʾ 

ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ ʧʣʘʟʤʦʚʦʛʦ ʪʠʧʫ ʧʘʮʽʻʥʪʢʠ ʈ. (ˉ ʽʩʪʦʨʽʾ ʭʚʦʨʦʙʠ 

578501). 

ʘ) ʙ) 

ʈʠʩʫʥʦʢ 5.19 ï ʈʝʟʫʣʴʪʘʪ ʟʘʛʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʮʽʣʴʥʦʾ ʢʨʦʚʽ ʪʘ çʢʣʘʩʠʯʥʦʾè 

ʟʙʘʛʘʯʝʥʦʾ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ ʧʣʘʟʤʦʚʦʛʦ ʪʠʧʫ ʧʘʮʽʻʥʪʢʠ ʉ. (ˉ ʽʩʪʦʨʽʾ  

ʭʚʦʨʦʙʠ 578501) 

 

ʊʘʢ, ʚ ʟʘʛʘʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʮʽʣʴʥʦʾ ʢʨʦʚʽ ʙʘʯʠʤʦ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʪʨʦʤʙʦʮʠʪʽʚ ʩʢʣʘʜʘʻ 374×10 /ʣ, ʚ ʘʥʘʣʽʟʽ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ ʨʽʚʝʥʴ 

ʪʨʦʤʙʦʮʠʪʽʚ ʟʙʽʣʴʰʝʥʦ ʤʘʡʞʝ ʚ ʧʦʥʘʜ 8 ʨʘʟʽʚ, ʜʦ 2655×10 /ʣ, ʪʦʙʪʦ ʧʦʥʘʜ 

1 ʤʣʥ/ʤʢʣ. 

- ʢʦʥʮʝʥʪʨʦʚʘʥʘ ʟʙʘʛʘʯʝʥʘ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ (ʢʽʣʴʢʽʩʪʴ 

ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʜʫʢʪʽ ʩʢʣʘʜʘʻ 3ï10 ʤʣʥ ʥʘ 1 ʤʢʣ); ʥʘ 



188 
 

ʨʠʩ. 5.20 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪ ʘʥʘʣʽʟʫ ʢʦʥʮʝʥʪʨʦʚʘʥʦʾ ʟʙʘʛʘʯʝʥʦʾ 

ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ ʧʘʮʽʻʥʪʘ ɻ. (ˉ ʽʩʪʦʨʽʾ ʭʚʦʨʦʙʠ 594463). 

 

 

ʈʠʩʫʥʦʢ 5.20 ï ʈʝʟʫʣʴʪʘʪ ʘʥʘʣʽʟʫ ʢʦʥʮʝʥʪʨʦʚʘʥʦʾ ʟʙʘʛʘʯʝʥʦʾ ʪʨʦʤʙʦʮʠʪʘʤʠ 

ʧʣʘʟʤʠ ʧʘʮʽʻʥʪʘ ɻ. (ˉ ʽʩʪʦʨʽʾ ʭʚʦʨʦʙʠ 594463) 

 

ʊʘʢ, ʚ ʘʥʘʣʽʟʽ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ ʙʘʯʠʤʦ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʪʨʦʤʙʦʮʠʪʽʚ ʩʢʣʘʜʘʻ 8400×10 /ʣ, ʚ ʪʦʙʪʦ ʧʦʥʘʜ 8 ʤʣʥ/ʤʢʣ. 

- ʛʽʧʝʨʢʦʥʮʝʥʪʨʦʚʘʥʘ ʟʙʘʛʘʯʝʥʘ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ 

(ʢʽʣʴʢʽʩʪʴ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʜʫʢʪʽ ʩʢʣʘʜʘʻ ʧʦʥʘʜ 10 ʤʣʥ ʥʘ 

1 ʤʢʣ), ʥʘ ʨʠʩ. 5.21 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪ ʟʘʛʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ 

ʛʽʧʝʨʢʦʥʮʝʥʪʨʦʚʘʥʦʾ ʟʙʘʛʘʯʝʥʦʾ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ ʧʘʮʽʻʥʪʘ ʇ. (ˉ ʽʩʪʦʨʽʾ 

ʭʚʦʨʦʙʠ 595813). 
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ʈʠʩʫʥʦʢ 5.21 ï ʈʝʟʫʣʴʪʘʪ ʘʥʘʣʽʟʫ ʛʽʧʝʨʢʦʥʮʝʥʪʨʦʚʘʥʦʾ ʟʙʘʛʘʯʝʥʦʾ ʪʨʦʤʙʦʮʠʪʘʤʠ 

ʧʣʘʟʤʠ ʧʘʮʽʻʥʪʘ ʇ. (ˉ ʽʩʪʦʨʽʾ  ʭʚʦʨʦʙʠ 595813) 

 

ʊʘʢ, ʚ ʘʥʘʣʽʟʽ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ ʙʘʯʠʤʦ, ʱʦ ʢʦʥʮʝʪʨʘʮʽʷ 

ʪʨʦʤʙʦʮʠʪʽʚ ʩʢʣʘʜʘʻ 14200×10 /ʣ, ʚ ʪʦʙʪʦ ʧʦʥʘʜ 14 ʤʣʥ/ʤʢʣ. 

ʊʦʙʪʦ ʤʠ ʤʦʞʝʤʦ ʨʝʛʫʣʶʚʘʪʠ ʨʽʚʝʥʴ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʘʫʪʦʣʦʛʽʯʥʦʤʫ 

ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʽ, ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʝʬʝʢʪʫ. ʊʘʢ, 

ʟʙʽʜʥʝʥʘ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ ʤʘʻ ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪ,̔ ʪʦʤʫ ʤʠ 

ʨʝʢʦʤʝʥʜʫʻʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʾ ʜʣʷ ʧʘʨʘʩʫʛʣʦʙʦʚʦʛʦ ʚʚʝʜʝʥʥʷ, ʟʦʢʨʝʤʘ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʟ ʽʥʰʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʽʚ. çʂʣʘʩʠʯʥʠʡè ʚʘʨʽʘʥʪ 

ʨʝʢʦʤʝʥʜʫʻʤʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʩʫʛʣʦʙʦʚʦʛʦ ʚʚʝʜʝʥʥʷ, ʟʦʢʨʝʤʘ ʚ 

ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʦʩʪʝʦʘʨʪʨʦʟʫ. ɺʠʩʦʢʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʢʣʽʪʠʥ ʨʝʢʦʤʝʥʜʫʻʤʦ ʜʣʷ 

ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʦʛʦ ʚʚʝʜʝʥʥʷ. ɿʦʢʨʝʤʘ ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʚʘʨʽʘʥʪ ï ʜʣʷ 
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ʩʫʙʭʦʥʜʨʘʣʴʥʦʛʦ ʚʚʝʜʝʥʥʷ ʧʨʠ ʦʩʪʝʦʘʨʪʨʦʟʽ, ʘ ʛʽʧʝʨʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ï ʧʨʠ 

ʘʩʝʧʪʠʯʥʠʭ ʥʝʢʨʦʟʘʭ ʨʽʟʥʠʭ ʣʦʢʘʣʽʟʘʮʽʡ. 

ɿʙʘʛʘʯʝʥʘ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ ʚ ʩʚʦʶ ʯʝʨʛʫ ʤʦʞʝ ʙʫʪʠ 

ʢʣʘʩʠʬʽʢʦʚʘʥʘ:  

ɿʘ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʣʝʡʢʦʮʠʪʽʚ: 

- ʣʝʡʢʦʮʠʪʘʨʥʘ ʟʙʘʛʘʯʝʥʘ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ 

(ʢʦʥʮʝʥʪʨʘʮʽʷ ʣʝʡʢʦʮʠʪʽʚ ʫ ʟʙʘʛʘʯʝʥʽʡ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʽ Ó2 ʪʠʩ. ʥʘ 1 ʤʢʣ), 

ʥʘ ʨʠʩ. 5.22 (ʘ, ʙ) ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪ ʟʘʛʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʮʽʣʴʥʦʾ ʢʨʦʚʽ ʪʘ 

ʣʝʡʢʦʮʠʪʘʨʥʦʾ ʟʙʘʛʘʯʝʥʦʾ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ ʧʘʮʽʻʥʪʘ ɻ. (ˉ ʽʩʪʦʨʽʾ ʭʚʦʨʦʙʠ 

562651). 

 

ʈʠʩʫʥʦʢ 5.22 ï ʈʝʟʫʣʴʪʘʪ ʟʘʛʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʮʽʣʴʥʦʾ ʢʨʦʚʽ (ʘ) ʪʘ ʣʝʡʢʦʮʠʪʘʨʥʦʾ 

ʟʙʘʛʘʯʝʥʦʾ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ (ʙ) ʧʘʮʽʻʥʪʘ ɻ. (ˉ ʽʩʪʦʨʽʾ ʭʚʦʨʦʙʠ 562651) 

 

ʊʘʢ, ʚ ʘʥʘʣʽʟʽ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ (ʨʠʩ. 5.22 ʙ) ʙʘʯʠʤʦ, ʱʦ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʣʝʡʢʦʮʠʪʽʚ ʣʠʰʝ ʥʝʟʥʘʯʥʦ ʟʥʠʟʠʣʘʩʷ ʧʦʨʽʚʥʷʥʦ ʟ ʟʘʛʘʣʴʥʠʤ 

ʘʥʘʣʽʟʦʤ ʮʽʣʴʥʦʾ ʢʨʦʚʽ ʽ ʩʢʣʘʣʘ 4,1×10 /ʣ ʧʦʨʽʚʥʷʥʦ ʟ 5,2×10 /ʣ ʫ ʮʽʣʴʥʽʡ ʢʨʦʚʽ 
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(ʨʠʩ. 5.23 ʘ), ʨʽʚʝʥʴ ʪʨʦʤʙʦʮʠʪʽʚ ʚ ʮʽʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʢʨʦʚʽ ʩʢʣʘʜʘʚ 240×10 /ʣ, ʚ 

ʘʥʘʣʽʟʽ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ ʨʽʚʝʥʴ ʪʨʦʤʙʦʮʠʪʽʚ ʟʙʽʣʴʰʝʥʦ ʤʘʡʞʝ ʚ 6 

ʨʘʟʽʚ, ʜʦ 1248×10 /ʣ, ʪʦʙʪʦ ʧʦʥʘʜ 1 ʤʣʥ/ʤʢʣ. 

- ʄʘʣʦʣʝʡʢʦʮʠʪʘʨʥʘ ʟʙʘʛʘʯʝʥʘ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ (ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʣʝʡʢʦʮʠʪʽʚ ʫ ʟʙʘʛʘʯʝʥʽʡ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʽ ʩʢʣʘʜʘʻ ʤʝʥʰʝ 2 ʪʠʩ ʥʘ 1 ʤʢʣ); ʥʘ 

ʨʠʩ. 5.23 (ʘ,ʙ) ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪ ʟʘʛʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʮʽʣʴʥʦʾ ʢʨʦʚʽ ʪʘ 

ʤʘʣʦʣʝʡʢʦʮʠʪʘʨʥʦʾ ʟʙʘʛʘʯʝʥʦʾ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ ʧʘʮʽʻʥʪʘ ʂ. (ˉ ʽʩʪʦʨʽʾ  

ʭʚʦʨʦʙʠ 578501). 

 

ʈʠʩʫʥʦʢ 5.23 - ʈʝʟʫʣʴʪʘʪ ʟʘʛʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʮʽʣʴʥʦʾ ʢʨʦʚʽ (ʘ) ʪʘ 

ʤʘʣʦʣʝʡʢʦʮʠʪʘʨʥʦʾ ʟʙʘʛʘʯʝʥʦʾ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ (ʙ) ʧʘʮʽʻʥʪʘ ʂ. (ˉ ʽʩʪʦʨʽʾ 

ʭʚʦʨʦʙʠ 578501) 

 

ʊʘʢ, ʚ ʘʥʘʣʽʟʽ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ (ʨʠʩ. 5.23 ʙ) ʙʘʯʠʤʦ, ʱʦ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʣʝʡʢʦʮʠʪʽʚ ʚʜʘʣʦʩʷ ʟʥʠʟʠʪʠ ʜʦ 0 ʧʦʨʽʚʥʷʥʦ ʟ 5,01×10 /ʣ ʫ ʮʽʣʴʥʽʡ 
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ʢʨʦʚʽ (ʨʠʩ. 5.23 ʘ), ʨʽʚʝʥʴ ʪʨʦʤʙʦʮʠʪʽʚ ʚ ʮʽʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʢʨʦʚʽ ʩʢʣʘʜʘʚ 

274×10 /ʣ, ʚ ʘʥʘʣʽʟʽ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ ʨʽʚʝʥʴ ʪʨʦʤʙʦʮʠʪʽʚ ʟʙʽʣʴʰʝʥʦ 

ʧʦʥʘʜ, ʥʽʞ ʫ 6 ʨʘʟʽʚ, ʜʦ 1362×10 /ʣ, ʪʦʙʪʦ ʧʦʥʘʜ 1 ʤʣʥ/ʤʢʣ. 

ɺʽʜʧʦʚʽʜʥʦ, ʤʦʞʣʠʚʝ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʢʨʽʦʣʽʟʘʪʫ: 

- ʢʨʽʦʣʽʟʘʪ ʪʨʦʤʙʦʮʠʪʽʚ ʥʘ ʦʩʥʦʚʽ ʣʝʡʢʦʮʠʪʘʨʥʦʾ ʟʙʘʛʘʯʝʥʦʾ 

ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ;  

- ʢʨʽʦʣʽʟʘʪ ʪʨʦʤʙʦʮʠʪʽʚ ʥʘ ʦʩʥʦʚʽ ʤʘʣʦʣʝʡʢʦʮʠʪʘʨʥʦʾ ʟʙʘʛʘʯʝʥʦʾ 

ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ. 

ʄʘʣʦʣʝʡʢʦʮʠʪʘʨʥʽ ʚʘʨʽʘʥʪʠ ʨʝʢʦʤʝʥʜʫʻʤʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘ ʨʘʥʥʽʭ 

ʩʪʘʜʽʷʭ ʟʘʭʚʦʨʶʚʘʥʥʷ (ʟʦʢʨʝʤʘ ʧʨʠ ʦʩʪʝʦʘʨʪʨʦʟʽ), ʟ ʤʝʪʦʶ ʫʥʠʢʥʝʥʥʷ 

ʤʦʞʣʠʚʦʛʦ ʭʦʥʜʨʦʪʦʢʩʠʯʥʦʛʦ ʚʧʣʠʚʫ ʣʝʡʢʦʮʠʪʽʚ, ʘ ʣʝʡʢʦʮʠʪʘʨʥʽ ï ʚ ʧʽʟʥʽʭ 

ʩʪʘʜʽʷʭ, ʦʩʢʽʣʴʢʠ ʜʣʷ ʮʠʭ ʧʘʮʽʻʥʪʽʚ ʚʧʣʠʚ ʣʝʡʢʦʮʠʪʽʚ, ʟʦʢʨʝʤʘ ʚʨʘʭʦʚʫʶʯʠ ʨʦʣʴ 

ʤʘʢʨʦʬʘʛʽʚ, ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʫʩʫʥʝʥʥʷ ʟʘʧʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʚ ʩʫʛʣʦʙʽ ʪʘ 

ʧʘʨʘʩʫʛʣʦʙʦʚʠʭ ʪʢʘʥʠʥʘʭ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʽʚ ʚʠʛʦʪʦʚʣʝʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʚʩʪʘʥʦʚʠʣʠ ʥʘʩʪʫʧʥʽ ʢʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʢʣʽʪʠʥʥʠʭ ʬʦʨʤ ʘʫʪʦʣʦʛʽʯʥʠʭ 

ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʽʚ [234]: 

ʊʨʦʤʙʦʮʠʪʘʨʥʠʡ ʽʥʜʝʢʩ ʘʫʪʦʣʦʛʽʯʥʦʛʦ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʫ (ʊɯɸʊ) ï 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʜʫʢʪʽ ʜʦ 

ʧʦʯʘʪʢʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʫ  ʧʝʨʚʠʥʥʦʤʫ ʘʥʘʣʽʟʽ ʢʨʦʚʽ ʧʘʮʽʻʥʪʘ ʪʘ 

ʚʠʜʽʣʠʣʠ ʥʘʩʪʫʧʥʽ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ: 

- ʊɯɸʊ  ̓4 ï ʥʠʟʴʢʠʡ ʧʦʢʘʟʥʠʢ ʽʥʜʝʢʩʫ, 

- ʊɯɸʊ 4ï6 ï ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʽʥʜʝʢʩʫ, 

- ʊɯɸʊ ι 6 ï ʚʠʩʦʢʠʡ ʧʦʢʘʟʥʠʢ ʽʥʜʝʢʩʫ. 

ʎʝʡ ʧʦʢʘʟʥʠʢ ʻ ʢʨʠʪʝʨʽʻʤ ʷʢʦʩʪʽ ʧʨʦʜʫʢʪʫ, ʦʩʢʽʣʴʢʠ ʭʘʨʘʢʪʝʨʠʟʫʻ ʨʽʚʝʥʴ 

ʪʨʦʤʙʦʮʠʪʽʚ ʚ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʜʫʢʪʽ ʧʦʨʽʚʥʷʥʦ ʟ ʾʭ ʨʽʚʥʝʤ ʚ ʥʘʪʠʚʥʽʡ 

ʢʨʦʚʽ ʧʘʮʽʻʥʪʘ ʪʘ ʜʘʻ ʟʤʦʛʫ ʚʠʟʥʘʯʘʪʠ ʧʦʢʘʟʘʥʥʷ ʜʦ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

(ʧʘʨʘʩʫʛʣʦʙʦʚʝ, ʚʥʫʪʨʽʰʥʴʦʩʫʛʣʦʙʦʚʝ ʘʙʦ ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʝ ʚʚʝʜʝʥʥʷ). ʄʠ 

ʤʦʞʝʤʦ ʢʦʨʠʛʫʚʘʪʠ ʡʦʛʦ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʪʨʝʙʠ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ (ʣʦʢʘʣʽʟʘʮʽʷ ʪʘ ʦʙʩʷʛ ʫʨʘʞʝʥʥʷ ʪʢʘʥʠʥ). ʏʠʤ 
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ʙʽʣʴʰʠʤ ʻ ʦʙʩʷʛ ʫʨʘʞʝʥʥʷ ʪʢʘʥʠʥ, ʪʠʤ ʙʽʣʴʰʘ ʤʘʻ ʙʫʪʠ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʪʨʦʤʙʦʮʠʪʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʚ ʮʽʣʴʥʽʡ ʢʨʦʚʽ.  ʑʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʣʦʢʘʣʽʟʘʮʽʾ ʫʨʘʞʝʥʥʷ, ʧʨʠ ʥʠʟʴʢʦʤʫ ʧʦʢʘʟʥʠʢʫ ʽʥʜʝʢʩʫ, ʧʨʦʜʫʢʪ 

ʙʫʜʝ ʧʦʢʘʟʘʥʠʡ ʜʣʷ ʧʘʨʘʩʫʛʣʦʙʦʚʦʛʦ ʚʚʝʜʝʥʥʷ, ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ ʧʦʢʘʟʥʠʢʫ- ʜʣʷ 

ʚʥʫʪʨʽʰʥʴʦʩʫʛʣʦʙʦʚʦʛʦ ʚʚʝʜʝʥʥʷ, ʧʨʠ ʚʠʩʦʢʦʤʫ ï ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʦʛʦ. 

ʃʝʡʢʦʮʠʪʘʨʥʠʡ ʽʥʜʝʢʩ ʘʫʪʦʣʦʛʽʯʥʦʛʦ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʫ (ʃɯɸʊ) ï 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʝʡʢʦʮʠʪʽʚ ʫ ʧʝʨʚʠʥʥʦʤʫ ʘʥʘʣʽʟʽ ʢʨʦʚʽ 

ʧʘʮʽʻʥʪʘ ʜʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʝʡʢʦʮʠʪʽʚ ʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʜʫʢʪʽ. 

- ʃɯɸʊ  ̓2 ï ʥʠʟʴʢʠʡ ʧʦʢʘʟʥʠʢ ʽʥʜʝʢʩʫ, 

- ʃɯɸʊ 2ï3 ï ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʽʥʜʝʢʩʫ, 

- ʃɯɸʊ ι3 ï ʚʠʩʦʢʠʡ ʧʦʢʘʟʥʠʢ ʽʥʜʝʢʩʫ. 

ɼʘʥʠʡ ʧʦʢʘʟʥʠʢ ʻ ʢʨʠʪʝʨʽʻʤ ʙʝʟʧʝʢʠ ʧʨʦʜʫʢʪʫ, ʦʩʢʽʣʴʢʠ ʜʘʻ ʟʤʦʛʫ 

ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʙʽʯʥʠʭ ʨʝʘʢʮʽʡ ʧʨʠ ʡʦʛʦ ʚʚʝʜʝʥʥʽ, ʚʠʢʣʠʢʘʥʠʭ 

ʥʘʷʚʥʽʩʪʶ ʣʝʡʢʦʮʠʪʽʚ. ʊʘʢ, ʯʠʤ ʥʠʞʯʠʡ ʧʦʢʘʟʥʠʢ ʽʥʜʝʢʩʫ, ʪʠʤ ʙʽʣʴʰʘ 

ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʙʽʯʥʠʭ ʨʝʘʢʮʽʡ ʧʨʠ ʚʚʝʜʝʥʥʽ ʧʨʦʜʫʢʪʫ ʟʘ ʨʘʭʫʥʦʢ ʚʤʽʩʪʫ ʫ ʥʴʦʤʫ 

ʣʝʡʢʦʮʠʪʽʚ.  

ʊʨʦʤʙʦʮʠʪʘʨʥʦ-ʣʝʡʢʦʮʠʪʘʨʥʠʡ ʽʥʜʝʢʩ ʘʫʪʦʣʦʛʽʯʥʦʛʦ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʫ 

(ɯʊʃʉɸʊ) ï ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʨʦʤʙʦʮʠʪʽʚ ʪʘ ʣʝʡʢʦʮʠʪʽʚ ʫ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʜʫʢʪʽ. 

- ɯʊʃʉɸʊ  ̓500 ï ʥʠʟʴʢʠʡ ʧʦʢʘʟʥʠʢ ʽʥʜʝʢʩʫ, 

- ɯʊʃʉɸʊ 500ï1000 ï ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʽʥʜʝʢʩʫ, 

- ɯʊʃʉɸʊ ι 1500 ï ʚʠʩʦʢʠʡ ʧʦʢʘʟʥʠʢ ʽʥʜʝʢʩʫ. 

ʎʝʡ ʢʨʠʪʝʨʽʡ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʧʦʢʘʟʘʥʥʷ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʦʜʫʢʪʫ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʜʽʾ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʊʘʢ, ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʜʫʢʪ ʟ 

ʚʠʩʦʢʠʤ ʪʘ ʩʝʨʝʜʥʽʤ ʧʦʢʘʟʥʠʢʦʤ ʽʥʜʝʢʩʫ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʧʦʯʘʪʢʦʚʠʤʠ ʩʪʘʜʽʷʤʠ ʦʩʪʝʦʘʨʪʨʦʟʫ, ʧʨʦʜʫʢʪ ʟ ʥʠʟʴʢʠʤ ʧʦʢʘʟʥʠʢʦʤ ʽʥʜʝʢʩʫ- ʚ 

ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ʦʩʪʝʦʘʨʪʨʦʟʫ ʚ ʟʚôʷʟʢʫ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʚʧʣʠʚʫ ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʫ, ʘ ʩʘʤʝ ʚʧʣʠʚʫ ʤʘʢʨʦʬʘʛʽʚ ʥʘ ʫʨʘʞʝʥʽ ʪʢʘʥʠʥʠ. 

ɺʠʟʥʘʯʠʣʠ ʟʘʟʥʘʯʝʥʽ ʽʥʜʝʢʩʠ ʚ ʦʪʨʠʤʘʥʠʭ ʢʣʽʪʠʥʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 



194 
 

ʧʨʦʜʫʢʪʘʭ, ʘ ʩʘʤʝ ʚ ʣʝʡʢʦʮʠʪʘʨʥʽʡ, ʤʘʣʦʣʝʡʢʦʮʠʪʘʨʥʽʡ ʪʘ ʛʽʧʝʨʢʦʥʮʝʥʪʨʦʚʘʥʽʡ 

ʟʙʘʛʘʯʝʥʽʡ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʽ [234] (ʪʘʙʣ. 5.1ï5.3). 

ʇʦʢʘʟʥʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʽʥʜʝʢʩʫ ʘʫʪʦʣʦʛʽʯʥʦʛʦ 

ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʫ ʫ ʚʠʛʦʪʦʚʣʝʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʘʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʪʘʙʣ. 5.1. 

ʊʘʙʣʠʮʷ 5.1 ï ɺʠʟʥʘʯʝʥʥʷ ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʽʥʜʝʢʩʫ ʘʫʪʦʣʦʛʽʯʥʦʛʦ 

ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʫ ʫ ʚʠʛʦʪʦʚʣʝʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʘʭ 

ɺʘʨʽʘʥʪ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʜʫʢʪʫ 
ʂʽʣʴʢʽʩʪʴ ʊɯɸʊ ᾽4 ʊɯɸʊ 4-6 ʊɯɸʊ ι6 

ʃʝʡʢʦʮʠʪʘʨʥʘ ʟʙʘʛʘʯʝʥʘ 

ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ 

98 10 46 42 

ʄʘʣʦʣʝʡʢʦʮʠʪʘʨʥʘ ʟʙʘʛʘʯʝʥʘ 

ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ 

143 34 91 18 

ɻʽʧʝʨʢʦʥʮʝʥʪʨʦʚʘʥʘ ʟʙʘʛʘʯʝʥʘ 

ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ 

112 4 21 87 

 

ʇʦʢʘʟʥʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʽʥʜʝʢʩʫ ʘʫʪʦʣʦʛʽʯʥʦʛʦ 

ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʫ ʫ ʚʠʛʦʪʦʚʣʝʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʘʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʪʘʙʣʠʮʽ 5.2. 

ʊʘʙʣʠʮʷ 5.2 ï ɺʠʟʥʘʯʝʥʥʷ ʣʝʡʢʦʮʠʪʘʨʥʦʛʦ ʽʥʜʝʢʩʫ ʘʫʪʦʣʦʛʽʯʥʦʛʦ 

ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʫ ʫ ʚʠʛʦʪʦʚʣʝʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʘʭ 

ɺʘʨʽʘʥʪ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʜʫʢʪʫ 
ʂʽʣʴʢʽʩʪʴ ʃɯɸʊ ᾽2 ʃɯɸʊ 2-3 ʃɯɸʊ ι3 

ʃʝʡʢʦʮʠʪʘʨʥʘ ʟʙʘʛʘʯʝʥʘ 

ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ 

98 64 34 0 

ʄʘʣʦʣʝʡʢʦʮʠʪʘʨʥʘ ʟʙʘʛʘʯʝʥʘ 

ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ 

143 0 64 79 

ɻʽʧʝʨʢʦʥʮʝʥʪʨʦʚʘʥʘ ʟʙʘʛʘʯʝʥʘ 

ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ 

112 48 47 17 
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ʇʦʢʘʟʥʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʣʝʡʢʦʮʠʪʘʨʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʽʥʜʝʢʩʫ 

ʘʫʪʦʣʦʛʽʯʥʦʛʦ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʫ ʫ ʚʠʛʦʪʦʚʣʝʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʘʭ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʽ 5.3. 

 

ʊʘʙʣʠʮʷ 5.3 ï ɺʠʟʥʘʯʝʥʥʷ ʣʝʡʢʦʮʠʪʘʨʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ ʽʥʜʝʢʩʫ 

ʘʫʪʦʣʦʛʽʯʥʦʛʦ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʫ ʫ ʚʠʛʦʪʦʚʣʝʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʘʭ 

ɺʘʨʽʘʥʪ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʜʫʢʪʫ 

ʂʽʣʴʢʽʩʪʴ ɯʃʊʉɸʊ ᾽500 ɯʃʊʉɸʊ 500-

1000 

ɯʃʊʉɸʊ 

ι1500 

ʃʝʡʢʦʮʠʪʘʨʥʘ 

ʟʙʘʛʘʯʝʥʘ 

ʪʨʦʤʙʦʮʠʪʘʤʠ 

ʧʣʘʟʤʘ 

98 32 76 0 

ʄʘʣʦʣʝʡʢʦʮʠʪʘʨʥʘ 

ʟʙʘʛʘʯʝʥʘ 

ʪʨʦʤʙʦʮʠʪʘʤʠ 

ʧʣʘʟʤʘ 

143 0 114 29 

ɻʽʧʝʨʢʦʥʮʝʥʪʨʦʚʘʥʘ  

ʟʙʘʛʘʯʝʥʘ 

ʪʨʦʤʙʦʮʠʪʘʤʠ 

ʧʣʘʟʤʘ 

112 0 15 97 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʣʝʡʢʦʮʠʪʘʨʥʦʾ ʟʙʘʛʘʯʝʥʦʾ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ 

ʭʘʨʘʢʪʝʨʥʠʡ ʩʝʨʝʜʥʽʡ ʘʙʦ ʚʠʩʦʢʠʡ ʪʨʦʤʙʦʮʠʪʘʨʥʠʡ ʽʥʜʝʢʩ ʪʘ ʥʠʟʴʢʠʡ ʘʙʦ 

ʩʝʨʝʜʥʽʡ ʣʝʡʢʦʮʠʪʘʨʥʠʡ ʪʘ ʣʝʡʢʦʮʠʪʘʨʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʠʡ ʽʥʜʝʢʩ, ʜʣʷ 

ʤʘʣʦʣʝʡʢʦʮʠʪʘʨʥʦʾ - ʩʝʨʝʜʥʽʡ ʪʨʦʤʙʦʮʠʪʘʨʥʠʡ ʽʥʜʝʢʩ, ʩʝʨʝʜʥʽʡ ʘʙʦ ʚʠʩʦʢʠʡ 

ʣʝʡʢʦʮʠʪʘʨʥʠʡ ʽʥʜʝʢʩ ʪʘ ʩʝʨʝʜʥʽʡ ʽʥʜʝʢʩ ʣʝʡʢʦʮʠʪʘʨʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʜʣʷ ʛʽʧʝʨʢʦʥʮʝʥʪʨʦʚʘʥʦʾ ʟʙʘʛʘʯʝʥʦʾ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ ï 

ʚʠʩʦʢʠʡ ʪʨʦʤʙʦʮʠʪʘʨʥʠʡ ʪʘ ʣʝʡʢʦʮʠʪʘʨʥʦ-ʪʨʦʤʙʦʮʠʪʘʨʥʠʡ ʽʥʜʝʢʩ ʪʘ ʥʠʟʴʢʠʡ 

ʘʙʦ ʩʝʨʝʜʥʽʡ ʣʝʡʢʦʮʠʪʘʨʥʠʡ ʽʥʜʝʢʩ. ʎ̔  ʧʦʢʘʟʥʠʢʠ ʧʝʨʝʚʘʞʥʦ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʧʦʯʘʪʢʦʚʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʝʡʢʦʮʠʪʽʚ ʪʘ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʥʘʪʠʚʥʽʡ ʢʨʦʚʽ ʧʘʮʽʻʥʪʘ, 

ʘʣʝ ʦʧʝʨʘʪʦʨ, ʧʨʠ ʧʦʪʨʝʙʽ, ʤʦʞʝ ʩʢʦʨʠʛʫʚʘʪʠ ʾʭ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ.  

ɺʽʟʫʘʣʴʥʽ ʢʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʘʫʪʦʣʦʛʽʯʥʠʭ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʽʚ. 
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ʌʘʢʪʠʯʥʦ, ʚʽʟʫʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʫʪʦʣʦʛʽʯʥʠʭ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʽʚ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʾʭ ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ, ʘ ʪʘʢʦʞ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʧʦʨʫʰʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʮʝʩʫ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʥʝʢʦʨʝʢʪʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʧʘʮʽʻʥʪʘ ʜʦ ʧʨʦʮʝʜʫʨʠ ʟʘʙʦʨʫ ʢʨʦʚʽ ʽ ʟʘʢʽʥʯʫʶʯʠ ʧʦʤʠʣʢʘʤʠ ʫ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʜʽʣʝʥʥʷ ʢʣʽʪʠʥ. 

ɿʘ ʚʽʟʫʘʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʨʦʟʜʽʣʠʣʠ ʫʩʽ ʘʫʪʦʣʦʛʽʯʥʽ 

ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʠ ʥʘ ʥʘʩʪʫʧʥʽ ʬʝʥʦʪʠʧʠ [234]: 

- çʽʜʝʘʣʴʥʠʡè ʬʝʥʦʪʠʧ, 

- çʢʣʘʩʠʯʥʠʡè ʬʝʥʦʪʠʧ, 

- çʝʨʠʪʨʦʮʠʪʘʨʥʠʡè ʬʝʥʦʪʠʧ 

- çʤʘʣʦʢʣʽʪʠʥʥʠʡè ʬʝʥʦʪʠʧ, 

- çʘʣʽʤʝʥʪʘʨʥʠʡè ʬʝʥʦʪʠʧ. 

ʅʘ ʨʠʩ. 5.24 (ʘ, ʙ) ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʘʨʽʘʥʪ ʽʜʝʘʣʴʥʦʛʦ ʬʝʥʦʪʠʧʫ ʟʙʘʛʘʯʝʥʦʾ 

ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ. ʁʦʛʦ ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ: ʧʣʘʟʤʘ ʚ 

ʥʘʜʦʩʘʜʽ ʧʨʦʟʦʨʘ, ʢʣʽʪʠʥʥʝ ʢʽʣʴʮʝ ʜʦʙʨʝ ʚʠʨʘʞʝʥʝ, ʝʨʠʪʨʦʮʠʪʘʨʥʠʡ ʦʩʘʜ ʣʝʜʴ 

ʧʦʤʽʪʥʠʡ (ʨʠʩ. 5.24 ʘ). ʂʽʥʮʝʚʠʡ ʧʨʦʜʫʢʪ ʙʫʨʰʪʠʥʦʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʪʘ 

ʥʝʧʨʦʟʦʨʠʡ ʧʦʨʽʚʥʷʥʦ ʟ ʧʣʘʟʤʦʶ (ʨʠʩ. 5.24 ʙ). 

 

ʈʠʩʫʥʦʢ 5.24 ï ʌʦʪʦ çʽʜʝʘʣʴʥʦʛʦè ʬʝʥʦʪʠʧʫ ʟʙʘʛʘʯʝʥʦʾ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ. ʘ 

ï ʚʽʟʫʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʽʪʠʥʥʦʛʦ ʦʩʘʜʫ, ʙ ï ʚʽʟʫʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ (ʣʽʚʦʨʫʯ) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʣʘʟʤʦʶ (ʧʨʘʚʦʨʫʯ)  
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ʅʘ ʨʠʩ. 5.25 (ʘ, ʙ) ʧʨʝʜʩʪʘʚʣʝʥʦ çʢʣʘʩʠʯʥʠʡè ʬʝʥʦʪʠʧ ʟʙʘʛʘʯʝʥʦʾ 

ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ. ɺʽʜ çʽʜʝʘʣʴʥʦʛʦè ʚʽʥ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤ 

ʝʨʠʪʨʦʮʠʪʘʨʥʠʤ ʦʩʘʜʦʤ ʧʽʩʣʷ ʜʨʫʛʦʛʦ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ. 

 

ʈʠʩʫʥʦʢ 5.25 ï çʂʣʘʩʠʯʥʠʡè ʬʝʥʦʪʠʧ ʟʙʘʛʘʯʝʥʦʾ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ: ʘ ï 

ʧʽʩʣʷ ʜʨʫʛʦʛʦ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ, ʙ ï ʛʦʪʦʚʠʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʜʫʢʪ 

(ʧʦʷʩʥʝʥʥʷ ʚ ʪʝʢʩʪʽ) 

 

ʅʘ ʨʠʩ. 5.26ï5.28 ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʘʨʽʘʥʪʠ çʜʝʬʝʢʪʥʠʭè ʬʝʥʦʪʠʧʽʚ 

ʘʫʪʦʣʦʛʽʯʥʠʭ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʽʚ. ɺ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʦʥʠ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʧʦʨʫʰʝʥʥʷʤ ʧʨʘʚʠʣ ʧʽʜʛʦʪʦʚʢʠ ʧʘʮʽʻʥʪʘ ʜʦ ʟʘʙʦʨʫ ʢʨʦʚʽ ʪʘ ʧʦʨʫʰʝʥʥʷʤ 

ʪʝʭʥʦʣʦʛʽʾ ʩʘʤʦʛʦ ʟʘʙʦʨʫ. 

çɽʨʠʪʨʦʮʠʪʘʨʥʠʡè ʬʝʥʦʪʠʧ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʥʝ 

ʜʦʪʨʠʤʫʚʘʣʠʩʷ ʨʝʞʠʤʫ ʚʞʠʚʘʥʥʷ ʨʽʜʠʥʠ ʧʝʨʝʜ ʟʘʙʦʨʦʤ ʢʨʦʚʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ. ʈʝʢʦʤʝʥʜʦʚʘʥʠʤ ʻ ʦʙʩʷʛ ʚʞʠʚʘʥʥʷ ʨʽʜʠʥʠ 2ï3 

ʣʽʪʨʠ ʥʘ ʜʦʙʫ ʧʨʦʪʷʛʦʤ 2 ʜʽʙ ʜʦ ʧʣʘʥʦʚʘʥʦʛʦ ʟʘʙʦʨʫ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

(ʨʠʩ. 5.26). 
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ʈʠʩʫʥʦʢ 5.26 ï ʌʦʪʦ çʝʨʠʪʨʦʮʠʪʘʨʥʦʛʦè ʬʝʥʦʪʠʧʫ ʘʫʪʦʣʦʛʽʯʥʦʛʦ 

ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʫ. ɺʥʘʩʣʽʜʦʢ ʛʽʧʦʛʽʜʨʘʪʘʮʽʾ ʧʽʩʣʷ ʜʨʫʛʦʛʦ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ 

ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ ʝʨʠʪʨʦʮʠʪʘʨʥʠʡ ʦʩʘʜ ʟʥʘʯʥʠʭ ʨʦʟʤʽʨʽʚ 

 

çʄʘʣʦʢʣʽʪʠʥʥʠʡè ʚʘʨʽʘʥʪ ʬʝʥʦʪʠʧʫ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ 

ʧʦʨʫʰʫʚʘʣʠ ʨʝʞʠʤ ʧʽʜʛʦʪʦʚʢʠ ʧʝʨʝʜ ʟʘʙʦʨʦʤ ʢʨʦʚʽ (ʥʝʜʦʩʪʘʪʥʻ ʚʞʠʚʘʥʥʷ ʾʞʽ 

ʪʘ ʨʽʜʠʥʠ, ʥʝʜʦʩʪʘʪʥʻ ʚʞʠʚʘʥʥʷ ʙʽʣʢʘ, ʚʝʛʘʥʩʪʚʦ, ʢʫʨʽʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʮʠʛʘʨʦʢ) 

(ʨʠʩ. 5.27). 

 

ʈʠʩʫʥʦʢ 5.27 ï çʄʘʣʦʢʣʽʪʠʥʥʠʡè ʬʝʥʦʪʠʧ ʘʫʪʦʣʦʛʽʯʥʠʭ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʽʚ 

(ʚʽʜʤʽʯʘʻʪʴʩʷ ʣʝʜʴ ʚʠʨʘʞʝʥʝ ʢʣʽʪʠʥʥʝ ʢʽʣʴʮʝ)  
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çɸʣʽʤʝʥʪʘʨʥʠʡè ʬʝʥʦʪʠʧ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʧʽʜ ʯʘʩ 

ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʧʨʦʮʝʜʫʨʠ ʟʘʙʦʨʫ ʢʨʦʚʽ ʧʦʨʫʰʫʶʪʴ ʜʽʻʪʫ (ʚʞʠʚʘʥʥʷ ʞʠʨʥʦʾ, 

ʢʦʧʯʝʥʦʾ, ʩʦʣʦʥʦʾ ʪʘ ʩʤʘʞʝʥʦʾ ʾʞʽ, ʚʞʠʚʘʥʥʷ ʩʦʣʦʜʢʠʭ ʛʘʟʦʚʘʥʠʭ ʥʘʧʦʾʚ). ʎʝʡ 

ʚʘʨʽʘʥʪ ʬʝʥʦʪʠʧʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʶ ʯʽʪʢʠʭ ʰʘʨʽʚ ʧʽʜ ʯʘʩ 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ, ʧʝʨʝʜʯʘʩʥʦʶ ʘʢʪʠʚʘʮʽʻʶ ʪʨʦʤʙʦʮʠʪʽʚ (ʨʠʩ. 5.28). 

 

ʈʠʩʫʥʦʢ 5.28 ï çɸʣʽʤʝʥʪʘʨʥʠʡè ʬʝʥʦʪʠʧ ʘʫʪʦʣʦʛʽʯʥʦʛʦ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʫ. 

ʍʘʨʘʢʪʝʨʥʘ ʥʝʯʽʪʢʽʩʪʴ ʰʘʨʽʚ ʥʘ ʝʪʘʧʘʭ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ (ʘ), ʧʝʨʝʜʯʘʩʥʘ 

ʘʢʪʠʚʘʮʽʷ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʛʦʪʦʚʦʤʫ ʧʨʦʜʫʢʪʽ (ʙ) 

 

ʄʽʢʨʦʙʽʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʧʨʦʜʫʢʪʽʚ ʟ ʘʫʪʦʣʦʛʽʯʥʠʭ 

ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʽʚ. ɼʣʷ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʧʨʦʙʠ ʟ ʢʨʽʦʣʽʟʘʪʦʤ ʪʨʦʤʙʦʮʠʪʽʚ, ʦʩʢʽʣʴʢʠ ʜʘʥʠʡ ʧʨʦʜʫʢʪ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʩʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʘ ʧʝʨʝʙʫʚʘʻ ʥʘ ʢʘʨʘʥʪʠʥʥʦʤʫ ʟʙʝʨʽʛʘʥʥʽ ʫ 

ʢʨʽʦʩʭʦʚʠʱʽ ʜʦ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ. ʇʨʦʚʦʜʠʣʠ ʪʝʩʪʫʚʘʥʥʷ 

ʟʨʘʟʢʽʚ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʟʨʘʟʢʽʚ ʯʝʨʝʟ 12 ʪʘ 24 ʤʽʩʷʮʽ ʧʽʩʣʷ 

ʚʠʜʽʣʝʥʥʷ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʢʨʦʬʣʦʨʘ ʥʝ ʙʫʣʘ 

ʚʠʷʚʣʝʥʘ ʚ ʞʦʜʥʦʤʫ ʟʨʘʟʢʫ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʣʝʞʥʝ ʜʦʪʨʠʤʘʥʥʷ ʘʩʝʧʪʠʯʥʠʭ 

ʫʤʦʚ ʥʘ ʫʩʽʭ ʝʪʘʧʘʭ ʚʠʛʦʪʦʚʣʝʥʥʷ ʘʫʪʦʣʦʛʽʯʥʠʭ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʽʚ. ʋ ʚʠʧʘʜʢʫ 
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ʚʠʷʚʣʝʥʥʷ ʤʽʢʨʦʙʥʦʾ ʢʦʥʪʘʤʽʥʘʮʽʾ ʧʨʦʜʫʢʪ ʤʘʻ ʧʽʜʣʷʛʘʪʠ ʥʝʛʘʡʥʽʡ ʫʪʠʣʽʟʘʮʽʾ ʟ 

ʧʦʜʘʣʴʰʦʶ ʧʝʨʝʚʽʨʢʦʶ ʥʘʣʝʞʥʦʾ ʷʢʦʩʪʽ ʨʝʘʛʝʥʪʽʚ, ʚʠʪʨʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ 

ʜʦʪʨʠʤʘʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ ʦʧʝʨʘʮʽʡʥʠʭ ʧʨʦʮʝʜʫʨ ʧʝʨʩʦʥʘʣʦʤ.  

 

5.3.2 ʂʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ  

ʘʫʪʦʣʦʛʽʯʥʦʛʦ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ 

 

ʄʦʨʬʦʣʦʛʽʯʥʽ ʢʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ 

ʪʘ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʥʴʦʛʦ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʘʥʘʣʽʟʫ ʤʽʻʣʦʛʨʘʤ ʧʘʮʽʻʥʪʽʚ, ʷʢʠʤ ʚʠʢʦʥʫʚʘʚʩʷ ʟʘʙʽʨ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ 

ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʫʩʽ ʚʘʨʽʘʥʪʠ ʘʩʧʽʨʦʚʘʥʦʾ ʨʽʜʠʥʠ 

ʨʦʟʜʽʣʠʣʠ ʥʘ 2 ʪʠʧʠ: ʘʩʧʽʨʘʪ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʪʘ ʘʩʧʽʨʘʪ ʙʝʟ ʦʟʥʘʢ ʥʘʷʚʥʦʩʪʽ 

ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʫ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʚ 

ʦʪʨʠʤʘʥʠʭ ʟʨʘʟʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣ. 5.4. 

 

ʊʘʙʣʠʮʷ 5.4 ï ʈʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʫ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʫ 

ʟʨʘʟʢʘʭ 

ʊʠʧ ʘʩʧʽʨʘʪʫ ʂʽʣʴʢʽʩʪʴ ʟʨʘʟʢʽʚ 

ʇʦʣʽʤʦʨʬʥʠʡ 16 

ʇʦʤʽʨʥʦʢʣʽʪʠʥʥʠʡ  26 

ɻʽʧʦʢʣʽʪʠʥʥʠʡ 29 

 

ʇʽʜ ʯʘʩ ʦʮʽʥʢʠ ʘʩʧʽʨʦʚʘʥʦʾ ʨʽʜʠʥʠ ʚʨʘʭʦʚʫʚʘʣʠ 2 ʦʩʥʦʚʥʽ ʢʨʠʪʝʨʽʾ ï 

ʥʘʷʚʥʽʩʪʴ ʤʝʛʘʢʘʨʽʦʮʠʪʽʚ ʚ ʤʽʻʣʦʛʨʘʤʽ, ʷʢ ʢʣʽʪʠʥʥʦʛʦ ʤʘʨʢʝʨʘ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ, 

ʪʘ ʧʦʢʘʟʥʠʢ ʣʝʡʢʦ-ʝʨʠʪʨʦʮʠʪʘʨʥʦʛʦ ʽʥʜʝʢʩʫ ʘʩʧʽʨʘʪʫ. ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʤʝʛʘʢʘʨʽʦʮʠʪʽʚ ʚ ʤʽʻʣʦʛʨʘʤʽ ʪʘ ʣʝʡʢʦ-ʝʨʠʪʨʦʮʠʪʘʨʥʦʤʫ ʽʥʜʝʢʩʽ ʙʽʣʴʰʝ 20:1, 

ʘʩʧʽʨʦʚʘʥʘ ʨʽʜʠʥʘ ʥʝ ʻ ʧʨʠʜʘʪʥʦʶ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ. ɺ ʪʘʙʣʠʮʽ 5.5 ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʨʠʢʣʘʜ ʜʘʥʦʛʦ ʪʠʧʫ 

ʤʽʻʣʦʛʨʘʤʠ ʧʘʮʽʻʥʪʘ ɻ. (ˉ ʽʩʪʦʨʽʾ ʭʚʦʨʦʙʠ 593129). 
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ʊʘʙʣʠʮʷ 5.5 ï ʇʨʠʢʣʘʜ ʤʽʻʣʦʛʨʘʤʠ ʧʘʮʽʻʥʪʘ ɻ. (ˉ ʽʩʪʦʨʽʾ ʭʚʦʨʦʙʠ 

593129), ʘʩʧʽʨʘʪ ʷʢʦʛʦ ʥʝʧʨʠʜʘʪʥʠʡ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʜʫʢʪʫ 

ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ  ʄɽɼʀʏʅɸ ɼʆʂʋʄɽʅʊɸʎɯʗ 

ʌʆʈʄɸ ˉ 227/ʦ 

ɿʘʪʚʝʨʜʞʝʥʘ ʥʘʢʘʟʦʤ ʄʆɿ ʋʢʨʘʾʥʠ 04.01.2001 

ˉ 1 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʟʘʢʣʘʜʫ 

ʃʘʙʦʨʘʪʦʨʽʷ 

ɸʅɸʃɯɿ ̄   

ʧʫʥʢʪʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ (ʤʽʻʣʦʛʨʘʤʘ) 

"18" ʣʠʧʥʷ 2023 ʨʦʢʫ 

(ʜʘʪʘ ʚʟʷʪʪʷ ʙʽʦʤʘʪʝʨʽʘʣʫ) 

ʂʣʽʪʠʥʥʽ ʝʣʝʤʝʥʪʠ ʈʝʟʫʣʴʪʘʪ 
ʅʦʨʤʘ 

(ʚ % ʟʘ ɸ. ɯ. ɺʦʨʦʙʡʦʚʠʤ) 

ʈʝʪʠʢʫʣʷʨʥʽ ʢʣʽʪʠʥʠ  0,1-1,6 

ɹʣʘʩʪʠ, ʱʦ ʥʝ ʧʽʜʜʘʶʪʴʩʷ 

ʤʦʨʬʦʣʦʛʽʯʥʽʡ ʜʠʬʝʨʝʥʮʽʘʮʽʾ 

 
0,1-1,1 

ʄʽʻʣʦʙʣʘʩʪʠ 0 0,2-1,7 
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ʇʨʦʤʽʻʣʦʮʠʪʠ 0,2 1,0-4,1 

ʄʽʻʣʦʮʠʪʠ 1,4 7,0-12,2 

ʄʝʪʘʤʽʻʣʦʮʠʪʠ 0,8 8,0-15,0 

ʇʘʣʠʯʢʦʷʜʝʨʥʽ 4,0 12,8-23,7 

ʉʝʛʤʝʥʪʦʷʜʝʨʥʽ 52,0 13,1-24,1 
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ʇʨʦʤʽʻʣʦʮʠʪʠ  0,5-5,8 

ʄʽʻʣʦʮʠʪʠ  0,5-5,8 

ʄʝʪʘʤʽʻʣʦʮʠʪʠ 0,6 0,5-5,8 

ʇʘʣʠʯʢʦʷʜʝʨʥʽ  0,5-5,8 

ʉʝʛʤʝʥʪʦʷʜʝʨʥʽ  0,5-5,8 
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ʇʨʦʤʽʻʣʦʮʠʪʠ  0,0-0,5 

ʄʽʻʣʦʮʠʪʠ  0,0-0,5 

ʄʝʪʘʤʽʻʣʦʮʠʪʠ 0,2 0,0-0,5 

ʇʘʣʠʯʢʦʷʜʝʨʥʽ  0,0-0,5 

ʉʝʛʤʝʥʪʦʷʜʝʨʥʽ  0,0-0,5 

ɽʣʝʤʝʥʪʠ ʝʨʠʪʨʦʧʦʝʟʫ:   

ɽʨʠʪʨʦʙʣʘʩʪʠ 0 0,2-1,1 

ʇʨʦʥʦʨʤʦʮʠʪʠ 0,2 0,1-1,2 

ʅʦʨʤʦʮʠʪʠ ʙʘʟʦʬʽʣʴʥʽ 2,2 1,4-4,6 

ʂʣʽʪʠʥʥʽ ʝʣʝʤʝʥʪʠ ʈʝʟʫʣʴʪʘʪ 
ʅʦʨʤʘ 

(ʚ % ʟʘ ɸ. ɯ. ɺʦʨʦʙʡʦʚʠʤ) 

ʅʦʨʤʦʮʠʪʠ ʧʦʣʽʭʨʦʤʘʪʦʬʽʣʴʥʽ 7,2 8,9-16,9 

ʅʦʨʤʦʮʠʪʠ ʦʢʩʠʬʽʣʴʥʽ 0 0,8-5,6 

ʇʨʦʤʝʛʘʣʦʙʣʘʩʪʠ  - 

ʄʝʛʘʣʦʙʣʘʩʪʠ ʙʘʟʦʬʽʣʴʥʽ  - 

ʄʝʛʘʣʦʙʣʘʩʪʠ ʧʦʣʽʭʨʦʤʘʪʦʬʽʣʴʥʽ  - 
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ʄʝʛʘʣʦʙʣʘʩʪʠ ʦʢʩʠʬʽʣʴʥʽ  - 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 5.5 

ɽʣʝʤʝʥʪʠ ʣʽʤʬʦʧʦʝʟʫ:   

ʣʽʤʬʦʮʠʪʠ 22,4 4,3-13,7 

ʧʣʘʟʤʦʮʠʪʠ 0,2 0,1-1,8 

ɽʣʝʤʝʥʪʠ ʤʦʥʦʮʠʪʦʧʦʝʟʫ:   

ʤʦʥʦʮʠʪʠ 8,6 0,7-3,1 

ʄʽʪʦʟʠ ʝʣʝʤʝʥʪʽʚ ʙʽʣʦʛʦ ʨʦʩʪʢʘ  2 : 500 

ʄʽʪʦʟʠ ʝʣʝʤʝʥʪʽʚ ʯʝʨʚʦʥʦʛʦ ʨʦʩʪʢʘ  3 :500 

ɯʥʜʝʢʩʠ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ:   

ʣʝʡʢʦ:ʝʨʠʪʨʦ 9,4:1,0 3,5-4 : 1,0 

ʚʠʟʨʽʚʘʥʥʷ ʥʝʡʪʨʦʬʽʣʽʚ 0,04 0,6-0,8 

ʚʠʟʨʽʚʘʥʥʷ ʝʨʠʪʨʦʢʘʨʽʦʮʠʪʽʚ 0,8 0,8-0,9 

ɺʠʩʥʦʚʦʢ ʇʫʥʢʪʘʪ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʛʽʧʦʢʣʽʪʠʥʥʠʡ. ʄʝʛʘʢʘʨʽʦʮʠʪʠ ʚ ʧʨʝʧʘʨʘʪʽ ʚʽʜʩʫʪʥʽ. ɺʨʘʭʦʚʫʶʯʠ 

ʥʘʙʣʠʞʝʥʥʷ ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʜʦ ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ, ʚʽʜʩʫʪʥʽʩʪʴ 

ʤʝʛʘʢʘʨʽʦʮʠʪʽʚ ʪʘ ʬʨʘʛʤʝʥʪʽʚ ʢʽʩʪʢʦʚʦʤʦʟʢʦʚʦʛʦ ʨʝʪʠʢʫʣʫʤʫ ʥʝ ʤʦʞʥʘ ʚʠʢʣʶʯʘʪʠ ʟʥʘʯʥʦʾ ʜʦʤʽʰʢʠ ʢʨʦʚʽ ʜʦ 

ʘʩʧʽʨʘʪʫ  

 

ʋ ʩʚʦʶ ʯʝʨʛʫ ʘʩʧʽʨʘʪ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ, ʷʢʠʡ ʦʪʨʠʤʫʚʘʣʠ ʧʨʠ ʟʘʙʦʨʽ, ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʤʽʻʣʦʛʨʘʤ ʨʦʟʜʽʣʠʣʠ ʥʘ 3 ʪʠʧʠ: ʪʠʧ 1 ï ʧʦʣʽʤʦʨʬʥʠʡ (ʟ 

ʥʘʷʚʥʽʩʪʶ ʢʣʽʪʠʥ-ʧʦʧʝʨʝʜʥʠʢʽʚ ʫʩʽʭ ʪʠʧʽʚ  ʫ ʤʝʞʘʭ ʥʦʨʤʠ). ɼʣʷ ʜʘʥʦʛʦ ʚʘʨʽʘʥʪʫ 

ʘʩʧʽʨʘʪʫ ʭʘʨʘʢʪʝʨʥʘ ʥʘʷʚʥʽʩʪʴ ʤʝʛʘʢʘʨʽʦʮʠʪʽʚ ʫ ʤʽʻʣʦʛʨʘʤʽ, ʣʝʡʢʦ-

ʝʨʠʪʨʦʮʠʪʘʨʥʠʡ ʽʥʜʝʢʩ ʥʝ ʧʝʨʝʚʠʱʫʻ 4:1.  

ʇʨʠʢʣʘʜ ʤʽʻʣʦʛʨʘʤʠ ʮʦɹʛʦ ʪʠʧʫ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʪʘʙʣʠʮʽ 5.6. 

 

ʊʘʙʣʠʮʷ 5.6 ï ʇʨʠʢʣʘʜ ʤʽʻʣʦʛʨʘʤʠ ʧʦʣʽʤʦʨʬʥʦʛʦ ʪʠʧʫ ʧʘʮʽʻʥʪʢʠ ʉ. (ˉ 

ʽʩʪʦʨʽʾ ʭʚʦʨʦʙʠ 590220)  

ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ  ʄɽɼʀʏʅɸ ɼʆʂʋʄɽʅʊɸʎɯʗ 

ʌʆʈʄɸ ˉ 227/ʦ 

ɿʘʪʚʝʨʜʞʝʥʘ ʥʘʢʘʟʦʤ ʄʆɿ ʋʢʨʘʾʥʠ 04.01.2001 ˉ 1 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʟʘʢʣʘʜʫ 

ʃʘʙʦʨʘʪʦʨʽʷ 

ɸʅɸʃɯɿ ̄   

ʧʫʥʢʪʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ (ʤʽʻʣʦʛʨʘʤʘ) 

"06" ʣʠʧʥʷ 2023 ʨ. 

ʂʣʽʪʠʥʥʽ ʝʣʝʤʝʥʪʠ ʈʝʟʫʣʴʪʘʪ 
ʅʦʨʤʘ 

(ʚ % ʟʘ ɸ. ɯ. ɺʦʨʦʙʡʦʚʠʤ) 

ʈʝʪʠʢʫʣʷʨʥʽ ʢʣʽʪʠʥʠ  0,1-1,6 

ɹʣʘʩʪʠ, ʱʦ ʥʝ ʧʽʜʜʘʶʪʴʩʷ 

ʤʦʨʬʦʣʦʛʽʯʥʽʡ ʜʠʬʝʨʝʥʮʽʘʮʽʾ 

 
0,1-1,1 
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ʄʽʻʣʦʙʣʘʩʪʠ 0 0,2-1,7 
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ʇʨʦʤʽʻʣʦʮʠʪʠ 1,2 1,0-4,1 

ʄʽʻʣʦʮʠʪʠ 10,4 7,0-12,2 

ʄʝʪʘʤʽʻʣʦʮʠʪʠ 6,0 8,0-15,0 

ʇʘʣʠʯʢʦʷʜʝʨʥʽ 15,2 12,8-23,7 

ʉʝʛʤʝʥʪʦʷʜʝʨʥʽ 26,4 13,1-24,1 
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ʇʨʦʤʽʻʣʦʮʠʪʠ  0,5-5,8 

ʄʽʻʣʦʮʠʪʠ  0,5-5,8 

ʄʝʪʘʤʽʻʣʦʮʠʪʠ 0,4 0,5-5,8 

ʇʘʣʠʯʢʦʷʜʝʨʥʽ  0,5-5,8 

ʉʝʛʤʝʥʪʦʷʜʝʨʥʽ  0,5-5,8 
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ʇʨʦʤʽʻʣʦʮʠʪʠ  0,0-0,5 

ʄʽʻʣʦʮʠʪʠ  0,0-0,5 

ʄʝʪʘʤʽʻʣʦʮʠʪʠ 0,4 0,0-0,5 

ʇʘʣʠʯʢʦʷʜʝʨʥʽ  0,0-0,5 

ʉʝʛʤʝʥʪʦʷʜʝʨʥʽ  0,0-0,5 

ɽʣʝʤʝʥʪʠ ʝʨʠʪʨʦʧʦʝʟʫ:   

ɽʨʠʪʨʦʙʣʘʩʪʠ 0,4 0,2-1,1 

ʇʨʦʥʦʨʤʦʮʠʪʠ 0,4 0,1-1,2 

ʅʦʨʤʦʮʠʪʠ ʙʘʟʦʬʽʣʴʥʽ 3,2 1,4-4,6 

ʂʣʽʪʠʥʥʽ ʝʣʝʤʝʥʪʠ ʈʝʟʫʣʴʪʘʪ 
ʅʦʨʤʘ 

(ʚ % ʟʘ ɸ. ɯ. ɺʦʨʦʙʡʦʚʠʤ) 

ʅʦʨʤʦʮʠʪʠ ʧʦʣʽʭʨʦʤʘʪʦʬʽʣʴʥʽ 9,6 8,9-16,9 

ʅʦʨʤʦʮʠʪʠ ʦʢʩʠʬʽʣʴʥʽ 6,4 0,8-5,6 

ʇʨʦʤʝʛʘʣʦʙʣʘʩʪʠ  - 

ʄʝʛʘʣʦʙʣʘʩʪʠ ʙʘʟʦʬʽʣʴʥʽ  - 

ʄʝʛʘʣʦʙʣʘʩʪʠ ʧʦʣʽʭʨʦʤʘʪʦʬʽʣʴʥʽ  - 

ʄʝʛʘʣʦʙʣʘʩʪʠ ʦʢʩʠʬʽʣʴʥʽ  - 

ɽʣʝʤʝʥʪʠ ʣʽʤʬʦʧʦʝʟʫ:   

ʣʽʤʬʦʮʠʪʠ 15,6 4,3-13,7 

ʧʣʘʟʤʦʮʠʪʠ 0,4 0,1-1,8 

ɽʣʝʤʝʥʪʠ ʤʦʥʦʮʠʪʦʧʦʝʟʫ:   

ʤʦʥʦʮʠʪʠ 4,0 0,7-3,1 

ʄʽʪʦʟʠ ʝʣʝʤʝʥʪʽʚ ʙʽʣʦʛʦ ʨʦʩʪʢʘ  2 : 500 

ʄʽʪʦʟʠ ʝʣʝʤʝʥʪʽʚ ʯʝʨʚʦʥʦʛʦ ʨʦʩʪʢʘ  3 :500 

ɯʥʜʝʢʩʠ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ:   

ʣʝʡʢʦ:ʝʨʠʪʨʦ 4,0:1,0 3,5-4 : 1,0 

ʚʠʟʨʽʚʘʥʥʷ ʥʝʡʪʨʦʬʽʣʽʚ 0,4 0,6-0,8 

ʚʠʟʨʽʚʘʥʥʷ ʝʨʠʪʨʦʢʘʨʽʦʮʠʪʽʚ 0,8 0,8-0,9 

ɺʠʩʥʦʚʦʢ ʇʫʥʢʪʘʪ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʧʦʤʽʨʥʦʢʣʽʪʠʥʥʠʡ, ʧʦʣʽʤʦʨʬʥʠʡ. ʈʦʟʤʽʨʠ ʝʨʠʪʨʦʥʫ 
ʟʙʝʨʝʞʝʥʽ (20,0%), ʟ ʥʦʨʤʘʣʴʥʠʤ ʜʦʟʨʽʚʘʥʥʷʤ. ɻʨʘʥʫʣʦʮʠʪʘʨʥʠʡ ʨʷʜ ʟʙʝʨʝʞʝʥʠʡ (59,2%), 
ʧʝʨʝʚʘʞʘʶʪʴ ʟʨʽʜʽ ʬʦʨʤʠ ʛʨʘʥʫʣʦʮʠʪʽʚ. ʄʝʛʘʢʘʨʽʦʮʠʪʠ ʧʦʦʜʠʥʦʢʽ ʚ ʧʨʝʧʘʨʘʪʽ, ʚʽʣʴʥʦ 
ʨʦʟʤʽʱʝʥʽ ʪʨʦʤʙʦʮʠʪʠ ʚ ʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪʽ 
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ʊʠʧ 2 ï ʧʦʤʽʨʥʦʢʣʽʪʠʥʥʠʡ (ʟ ʥʘʷʚʥʽʩʪʶ ʫʩʽʭ ʪʠʧʽʚ ʢʣʽʪʠʥ- ʧʦʧʝʨʝʜʥʠʢʽʚ, 

ʘʣʝ ʜʝʷʢʽ ʟ ʥʠʭ ʥʠʞʯʝ ʥʦʨʤʠ). ɼʣʷ ʜʘʥʦʛʦ ʚʘʨʽʘʥʪʫ ʘʩʧʽʨʘʪʫ ʭʘʨʘʢʪʝʨʥʘ 

ʥʘʷʚʥʽʩʪʴ ʤʝʛʘʢʘʨʽʦʮʠʪʽʚ ʫ ʤʽʻʣʦʛʨʘʤʽ, ʣʝʡʢʦ-ʝʨʠʪʨʦʮʠʪʘʨʥʠʡ ʽʥʜʝʢʩ ʩʢʣʘʜʘʻ 

5:1ï10:1.  

ʇʨʠʢʣʘʜ ʤʽʻʣʦʛʨʘʤʠ ʮʦɹʛʦ ʪʠʧʫ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʚ ʪʘʙʣʠʮʽ 5.7. 

 

ʊʘʙʣʠʮʷ 5.7 ï ʇʨʠʢʣʘʜ ʤʽʻʣʦʛʨʘʤʠ ʧʦʤʽʨʥʦʢʣʽʪʠʥʥʦʛʦ ʪʠʧʫ ʧʘʮʽʻʥʪʢʠ ʂ. 

(ˉ ʽʩʪʦʨʽʾ ʭʚʦʨʦʙʠ 426376)  

ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ 
ʋʢʨʘʾʥʠ 

 ʄɽɼʀʏʅɸ ɼʆʂʋʄɽʅʊɸʎɯʗ 

ʌʆʈʄɸ ˉ 227/ʦ 

ɿʘʪʚʝʨʜʞʝʥʘ ʥʘʢʘʟʦʤ ʄʆɿ ʋʢʨʘʾʥʠ 04.01.2001 

ˉ 1 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʟʘʢʣʘʜʫ 

ʃʘʙʦʨʘʪʦʨʽʷ 

ɸʅɸʃɯɿ ̄   

ʧʫʥʢʪʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ (ʤʽʻʣʦʛʨʘʤʘ) 

"18" ʚʝʨʝʩʥʷ 2023ʨ. 
(ʜʘʪʘ ʚʟʷʪʪʷ ʙʽʦʤʘʪʝʨʽʘʣʫ) 

ʂʣʽʪʠʥʥʽ ʝʣʝʤʝʥʪʠ ʈʝʟʫʣʴʪʘʪ 
ʅʦʨʤʘ 

(ʚ % ʟʘ ɸ. ɯ. ɺʦʨʦʙʡʦʚʠʤ) 

ʈʝʪʠʢʫʣʷʨʥʽ ʢʣʽʪʠʥʠ  0,1-1,6 

ɹʣʘʩʪʠ, ʱʦ ʥʝ ʧʽʜʜʘʶʪʴʩʷ 
ʤʦʨʬʦʣʦʛʽʯʥʽʡ 
ʜʠʬʝʨʝʥʮʽʘʮʽʾ 

 
0,1-1,1 

ʄʽʻʣʦʙʣʘʩʪʠ 0,2 0,2-1,7 
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 ʇʨʦʤʽʻʣʦʮʠʪʠ 0,6 1,0-4,1 

ʄʽʻʣʦʮʠʪʠ 12,8 7,0-12,2 

ʄʝʪʘʤʽʻʣʦʮʠʪʠ 16,0 8,0-15,0 

ʇʘʣʠʯʢʦʷʜʝʨʥʽ 8,8 12,8-23,7 

ʉʝʛʤʝʥʪʦʷʜʝʨʥʽ 27,2 13,1-24,1 
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 ʇʨʦʤʽʻʣʦʮʠʪʠ  0,5-5,8 

ʄʽʻʣʦʮʠʪʠ  0,5-5,8 

ʄʝʪʘʤʽʻʣʦʮʠʪʠ 0,6 0,5-5,8 

ʇʘʣʠʯʢʦʷʜʝʨʥʽ  0,5-5,8 

ʉʝʛʤʝʥʪʦʷʜʝʨʥʽ  0,5-5,8 
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 ʇʨʦʤʽʻʣʦʮʠʪʠ  0,0-0,5 

ʄʽʻʣʦʮʠʪʠ  0,0-0,5 

ʄʝʪʘʤʽʻʣʦʮʠʪʠ 0,2 0,0-0,5 

ʇʘʣʠʯʢʦʷʜʝʨʥʽ  0,0-0,5 

ʉʝʛʤʝʥʪʦʷʜʝʨʥʽ  0,0-0,5 
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ɽʣʝʤʝʥʪʠ ʝʨʠʪʨʦʧʦʝʟʫ:   

ɽʨʠʪʨʦʙʣʘʩʪʠ 0,2 0,2-1,1 

ʇʨʦʥʦʨʤʦʮʠʪʠ 0,6 0,1-1,2 

ʅʦʨʤʦʮʠʪʠ ʙʘʟʦʬʽʣʴʥʽ 5,6 1,4-4,6 

ʂʣʽʪʠʥʥʽ ʝʣʝʤʝʥʪʠ ʈʝʟʫʣʴʪʘʪ 
ʅʦʨʤʘ 

(ʚ % ʟʘ ɸ. ɯ. ɺʦʨʦʙʡʦʚʠʤ) 

ʅʦʨʤʦʮʠʪʠ ʧʦʣʽʭʨʦʤʘʪʦʬʽʣʴʥʽ 9,6 8,9-16,9 

ʅʦʨʤʦʮʠʪʠ ʦʢʩʠʬʽʣʴʥʽ 0 0,8-5,6 

ʇʨʦʤʝʛʘʣʦʙʣʘʩʪʠ  - 

ʄʝʛʘʣʦʙʣʘʩʪʠ ʙʘʟʦʬʽʣʴʥʽ  - 

ʄʝʛʘʣʦʙʣʘʩʪʠ ʧʦʣʽʭʨʦʤʘʪʦʬʽʣʴʥʽ  - 

ʄʝʛʘʣʦʙʣʘʩʪʠ ʦʢʩʠʬʽʣʴʥʽ  - 

ɽʣʝʤʝʥʪʠ ʣʽʤʬʦʧʦʝʟʫ:   

ʣʽʤʬʦʮʠʪʠ 13,6 4,3-13,7 

ʧʣʘʟʤʦʮʠʪʠ 0,2 0,1-1,8 

ɽʣʝʤʝʥʪʠ ʤʦʥʦʮʠʪʦʧʦʝʟʫ:   

ʤʦʥʦʮʠʪʠ 3,8 0,7-3,1 

ʄʽʪʦʟʠ ʝʣʝʤʝʥʪʽʚ ʙʽʣʦʛʦ ʨʦʩʪʢʘ  2 : 500 

ʄʽʪʦʟʠ ʝʣʝʤʝʥʪʽʚ ʯʝʨʚʦʥʦʛʦ ʨʦʩʪʢʘ  3 :500 

ɯʥʜʝʢʩʠ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ:   

ʣʝʡʢʦ:ʝʨʠʪʨʦ 5,3:1,0 3,5-4 : 1,0 

ʚʠʟʨʽʚʘʥʥʷ ʥʝʡʪʨʦʬʽʣʽʚ 0,8 0,6-0,8 

ʚʠʟʨʽʚʘʥʥʷ ʝʨʠʪʨʦʢʘʨʽʦʮʠʪʽʚ 0,6 0,8-0,9 

ɺʠʩʥʦʚʦʢ ʇʫʥʢʪʘʪ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʧʦʤʽʨʥʦʢʣʽʪʠʥʥʠʡ. ʈʦʟʤʽʨʠ ʝʨʠʪʨʦʥʘ ʟʙʝʨʝʞʝʥʽ, 

ʙʣʠʞʯʝ ʜʦ ʥʠʞʥʴʦʾ ʤʝʞʽ ʥʦʨʤʠ, ʟ ʟʘʪʨʠʤʢʦʶ ʜʦʟʨʽʚʘʥʥʷ ʥʘ ʤʦʣʦʜʠʭ ʬʦʨʤʘʭ. 

ɻʨʘʥʫʣʦʮʠʪʘʨʥʠʡ ʨʷʜ ʟʙʝʨʝʞʝʥʠʡ, ʟ ʥʦʨʤʘʣʴʥʠʤ ʜʦʟʨʽʚʘʥʥʷʤ. ʄʝʛʘʢʘʨʽʦʮʠʪʠ ʧʦʦʜʠʥʦʢʽ ʚ 

ʧʨʝʧʘʨʘʪʽ. 

 

ʊʠʧ 3 ï ʛʽʧʦʢʣʽʪʠʥʥʠʡ (ʟ ʥʘʷʚʥʽʩʪʶ ʙʽʣʴʰʦʩʪʽ ʪʠʧʽʚ ʢʣʽʪʠʥ- ʧʦʧʝʨʝʜʥʠʢʽʚ, 

ʜʝʷʢʽ ʟ ʥʠʭ ʥʠʞʯʝ ʥʦʨʤʠ). ɼʣʷ ʜʘʥʦʛʦ ʚʘʨʽʘʥʪʫ ʘʩʧʽʨʘʪʫ ʭʘʨʘʢʪʝʨʥʘ ʥʘʷʚʥʽʩʪʴ 

ʤʝʛʘʢʘʨʽʦʮʠʪʽʚ ʫ ʤʽʻʣʦʛʨʘʤʽ, ʣʝʡʢʦ-ʝʨʠʪʨʦʮʠʪʘʨʥʠʡ ʽʥʜʝʢʩ ʩʢʣʘʜʘʻ 10:1 ï 20:1.  

ʇʨʠʢʣʘʜ ʤʽʻʣʦʛʨʘʤʠ ʮʦɹʛʦ ʪʠʧʫ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʚ ʪʘʙʣʠʮʽ 5.8. 
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ʊʘʙʣʠʮʷ 5.8 ï ʇʨʠʢʣʘʜ ʤʽʻʣʦʛʨʘʤʠ ʛʽʧʦʢʣʽʪʠʥʥʦʛʦ ʪʠʧʫ ʧʘʮʽʻʥʪʢʠ ʉ. 

(  ̄̔ ʩʪʦʨʽʾ ʭʚʦʨʦʙʠ 591807) 

 

ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ 
ʋʢʨʘʾʥʠ 

 ʄɽɼʀʏʅɸ ɼʆʂʋʄɽʅʊɸʎɯʗ 

ʌʆʈʄɸ ˉ 227/ʦ 

ɿʘʪʚʝʨʜʞʝʥʘ ʥʘʢʘʟʦʤ ʄʆɿ ʋʢʨʘʾʥʠ 

04.01.2001 ˉ 1 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʟʘʢʣʘʜʫ 

ʃʘʙʦʨʘʪʦʨʽʷ 

ɸʅɸʃɯɿ ̄   

ʧʫʥʢʪʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ (ʤʽʻʣʦʛʨʘʤʘ) 

"22" ʚʝʨʝʩʥʷ 2023ʨ. 
(ʜʘʪʘ ʚʟʷʪʪʷ ʙʽʦʤʘʪʝʨʽʘʣʫ) 

ʂʣʽʪʠʥʥʽ ʝʣʝʤʝʥʪʠ ʈʝʟʫʣʴʪʘʪ 
ʅʦʨʤʘ 

(ʚ % ʟʘ ɸ. ɯ. ɺʦʨʦʙʡʦʚʠʤ) 

ʈʝʪʠʢʫʣʷʨʥʽ ʢʣʽʪʠʥʠ  0,1-1,6 

ɹʣʘʩʪʠ, ʱʦ ʥʝ ʧʽʜʜʘʶʪʴʩʷ 
ʤʦʨʬʦʣʦʛʽʯʥʽʡ 
ʜʠʬʝʨʝʥʮʽʘʮʽʾ 

 
0,1-1,1 

ʄʽʻʣʦʙʣʘʩʪʠ 0 0,2-1,7 

ʅ
ʝ
ʡ
ʪ
ʨ
ʦ
ʬ
ʽ
ʣ
ʴ
ʥ
ʽ
 

ʛ
ʨ
ʘ
ʥ
ʫ
ʣ
ʦ
ʮ
ʠ
ʪ
ʠ

 ʇʨʦʤʽʻʣʦʮʠʪʠ 0 1,0-4,1 

ʄʽʻʣʦʮʠʪʠ 2,8 7,0-12,2 

ʄʝʪʘʤʽʻʣʦʮʠʪʠ 1,6 8,0-15,0 

ʇʘʣʠʯʢʦʷʜʝʨʥʽ 3,6 12,8-23,7 

ʉʝʛʤʝʥʪʦʷʜʝʨʥʽ 42,0 13,1-24,1 

ɽ
ʦ
ʟ
ʠ
ʥ
ʦ
ʬ
ʽ
ʣ
ʴ
ʥ
ʽ
 

ʛ
ʨ
ʘ
ʥ
ʫ
ʣ
ʦ
ʮ
ʠ
ʪ
ʠ

 ʇʨʦʤʽʻʣʦʮʠʪʠ  0,5-5,8 

ʄʽʻʣʦʮʠʪʠ  0,5-5,8 

ʄʝʪʘʤʽʻʣʦʮʠʪʠ 0,8 0,5-5,8 

ʇʘʣʠʯʢʦʷʜʝʨʥʽ  0,5-5,8 

ʉʝʛʤʝʥʪʦʷʜʝʨʥʽ  0,5-5,8 

ɹ
ʘ
ʟ
ʦ
ʬ
ʽ
ʣ
ʴ
ʥ
ʽ
 

ʛ
ʨ
ʘ
ʥ
ʫ
ʣ
ʦ
ʮ
ʠ
ʪ
ʠ

 ʇʨʦʤʽʻʣʦʮʠʪʠ  0,0-0,5 

ʄʽʻʣʦʮʠʪʠ  0,0-0,5 

ʄʝʪʘʤʽʻʣʦʮʠʪʠ 0,4 0,0-0,5 

ʇʘʣʠʯʢʦʷʜʝʨʥʽ  0,0-0,5 

ʉʝʛʤʝʥʪʦʷʜʝʨʥʽ  0,0-0,5 

ɽʣʝʤʝʥʪʠ ʝʨʠʪʨʦʧʦʝʟʫ:   

ɽʨʠʪʨʦʙʣʘʩʪʠ 0 0,2-1,1 

ʇʨʦʥʦʨʤʦʮʠʪʠ 0 0,1-1,2 

ʅʦʨʤʦʮʠʪʠ ʙʘʟʦʬʽʣʴʥʽ 2,4 1,4-4,6 

ʂʣʽʪʠʥʥʽ ʝʣʝʤʝʥʪʠ ʈʝʟʫʣʴʪʘʪ 
ʅʦʨʤʘ 

(ʚ % ʟʘ ɸ. ɯ. ɺʦʨʦʙʡʦʚʠʤ) 

ʅʦʨʤʦʮʠʪʠ ʧʦʣʽʭʨʦʤʘʪʦʬʽʣʴʥʽ 6,4 8,9-16,9 

ʅʦʨʤʦʮʠʪʠ ʦʢʩʠʬʽʣʴʥʽ 1,2 0,8-5,6 

ʇʨʦʤʝʛʘʣʦʙʣʘʩʪʠ  - 

ʄʝʛʘʣʦʙʣʘʩʪʠ ʙʘʟʦʬʽʣʴʥʽ  - 



 
 
 

207 

ʄʝʛʘʣʦʙʣʘʩʪʠ ʧʦʣʽʭʨʦʤʘʪʦʬʽʣʴʥʽ  - 

ʄʝʛʘʣʦʙʣʘʩʪʠ ʦʢʩʠʬʽʣʴʥʽ  - 

ɽʣʝʤʝʥʪʠ ʣʽʤʬʦʧʦʝʟʫ:   

ʣʽʤʬʦʮʠʪʠ 32,0 4,3-13,7 

ʧʣʘʟʤʦʮʠʪʠ 0 0,1-1,8 

ɽʣʝʤʝʥʪʠ ʤʦʥʦʮʠʪʦʧʦʝʟʫ:   

ʤʦʥʦʮʠʪʠ 6,4 0,7-3,1 

ʄʽʪʦʟʠ ʝʣʝʤʝʥʪʽʚ ʙʽʣʦʛʦ ʨʦʩʪʢʘ  2 : 500 

ʄʽʪʦʟʠ ʝʣʝʤʝʥʪʽʚ ʯʝʨʚʦʥʦʛʦ ʨʦʩʪʢʘ  3 :500 

ɯʥʜʝʢʩʠ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ:   

ʣʝʡʢʦ:ʝʨʠʪʨʦ 9,0:1,0 3,5-4 : 1,0 

ʚʠʟʨʽʚʘʥʥʷ ʥʝʡʪʨʦʬʽʣʽʚ 0,1 0,6-0,8 

ʚʠʟʨʽʚʘʥʥʷ ʝʨʠʪʨʦʢʘʨʽʦʮʠʪʽʚ 0,8 0,8-0,9 

 

ɺʠʩʥʦʚʦʢ ʂʣʽʪʠʥʥʽʩʪʴ ʧʫʥʢʪʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʟʥʠʞʝʥʘ. ʇʨʝʜʩʪʘʚʣʝʥʽ ʢʣʽʪʠʥʠ ʚʩʽʭ 

ʧʘʨʦʩʪʢʽʚ ʛʝʤʦʧʦʝʟʫ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʜʦʟʨʽʚʘʥʥʷ. 

 
 

 
 

 

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʢʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʪʘ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʥʴʦʛʦ. ʅʘʨʘʟʽ ʂʋʆʬ-ʘʥʘʣʽʟ 

ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʠʤ ʽʟ çʟʦʣʦʪʠʭ ʩʪʘʥʜʘʨʪʽʚè ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪʠ ʢʣʦʥʦʛʝʥʥʠʭ 

ʄʄʉʂ-ʂʄ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʷʜʨʦʚʤʽʩʥʠʭ ʢʣʽʪʠʥ 

ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ, ʧʽʜʨʘʭʦʚʫʚʘʣʠ ʢʽʣʴʢʽʩʪʴ ʢʦʣʦʥʽʡ ʫ ʪʨʴʦʭ ʧʨʦʙʘʭ ʪʘ 

ʚʠʟʥʘʯʘʣʠ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ ʢʦʣʦʥʽʡ ʜʣʷ ʢʦʞʥʦʛʦ ʧʘʮʽʻʥʪʘ. ʈʦʟʨʘʭʦʚʫʚʘʣʠ 

ʢʦʝʬʽʮʽʻʥʪ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʩʽʚʫ (ʚʽʜʩʦʪʦʢ ʄʄʉʂ  ʩʝʨʝʜ ʫʩʽʭ ʷʜʨʦʚʤʽʩʥʠʭ 

ʢʣʽʪʠʥ) ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ: ʂɽʇ (ʢʦʝʬʽʮʽʻʥʪ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʩʽʚʫ) = 

ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʢʦʣʦʥʽʡ ʫ ʪʨʴʦʭ ʧʨʦʙʘʭ ʢʦʞʥʦʛʦ ʧʘʮʽʻʥʪʘ×100%/5,7 ʤʣʥ 

(ʢʽʣʴʢʽʩʪʴ ʷʜʨʦʚʤʽʩʥʠʭ ʢʣʽʪʠʥ ʥʘ 1 ʚʝʣʠʢʫ ʯʘʰʢʫ ʇʝʪʨʽ) [235]. ʈʝʟʫʣʴʪʘʪʠ 

ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʩʽʚʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʪʘʙʣʠʮʽ 5.9. 
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ʊʘʙʣʠʮʷ 5.9 ï ɺʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʩʽʚʫ ʷʜʨʦʚʤʽʩʥʠʭ ʢʣʽʪʠʥ 

ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ 

 

 ̄

ʧʘʮʽʻʥʪʘ 

ʂʽʣʴʢʽʩʪʴ 

ʷʜʨʦʚʤʽʩʥʠʭ 

ʢʣʽʪʠʥ ʚ 5 ʤʣ  

ʟʨʘʟʢʫ ʘʩʧʽʨʘʪʫ 

ʂʄ 

(ʤʣʥ) 

ʂʽʣʴʢʽʩʪʴ ʢʦʣʦʥʽʡ 

(ʂʋʆ) ̫ ʜʨʦʚʤʽʩʥʠʭ 

ʢʣʽʪʠʥ (ʗɺʂ) ʫ 

ʪʨʴʦʭ ʟʨʘʟʢʘʭ 

ʉʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ 

ʢʦʣʦʥʽʡ ʗɺʂ 

ʂɽʇ (%) 

1. 145 

246 

199,00 0,0035 163 

188 

2. 230 

203 

195,00 0,0034 157 

225 

3. 79,5 

345 

336,70 0,0059 298 

367 

4. 247 

203 

205,33 0,0036 211 

202 

5. 83 

139 

127,67 0,0022 126 

118 

6. 242 

263 

209,67 0,0037 235 

131 

7. 150 

104 

94,66 0.0017 117 

63 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙ. 5.9 

8. 281 

289 

264,00 0,0046 271 

232 

9. 77 

55 

78,33 0.0013 77 

103 

10. 191 

96 

106,33 0,0019 122 

101 

11. 316 

88 

85,00 0,0015 87 

80 

12. 86 

38 

24,33 0,0004 24 

11 

13. 106 

99 

121,67 0,002 117 

149 

14. 167 

129 

165,67 0,003 158 

210 

 

ʇʦʢʘʟʥʠʢ ʂɽʇ ᾽0,001% ʦʮʽʥʶʚʘʣʠ ʷʢ ʥʝʟʘʜʦʚʽʣʴʥʠʡ, ʧʦʢʘʟʥʠʢ ʂɽʇ ʚ 

ʤʝʞʘʭ 0,001 ï 0,003% ʦʮʽʥʶʚʘʣʠ ʷʢ ʟʘʜʦʚʽʣʴʥʠʡ, ʧʦʢʘʟʥʠʢ ʂɽʇ ι0,003% 

ʦʮʽʥʶʚʘʣʠ, ʷʢ ʭʦʨʦʰʠʡ. ʊʘʢʠʤ ʯʠʥʦʤ, ʘʩʧʽʨʘʪ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʟ ʂɽʇ 

᾽0,001% ʦʮʽʥʶʚʘʣʠ ʷʢ ʪʘʢʠʡ, ʱʦ  ̒ ʥʝʧʨʠʜʘʪʥʠʤ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ. ʆʧʪʠʤʘʣʴʥʠʤ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʷʢʦʩʪʽ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ  ̒ʘʩʧʽʨʘʪ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʟ ʂɽʇ ι0,003% (ʪʦʙʪʦ 
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ʙʽʣʴʰʝ 3 ʢʣʦʥʘʣʴʥʠʭ ʢʦʣʦʥʽʡ ʄʄʉʂ ʥʘ 1Ĭ105 ʗʉʂ ʘʩʧʽʨʘʪʫ ʂʄ). 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʩʦʪʢʫ ʞʠʪʪʻʟʜʘʪʥʠʭ ʢʣʽʪʠʥ ʫ ʥʘʪʠʚʥʦʤʫ 

ʘʩʧʽʨʘʪʽ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ (ʛʨʫʧʘ 1), ʢʦʥʮʝʥʪʨʦʚʘʥʦʤʫ ʘʩʧʽʨʘʪʽ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ 

(ʛʨʫʧʘ 2) ʪʘ ʤʦʥʦʥʫʢʣʝʘʨʥʽʡ ʬʨʘʢʮʽʾ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ (ʛʨʫʧʘ 3). 

ʆʪʨʠʤʘʣʠ ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ (ʨʠʩ. 5.29): 

 

ʈʠʩʫʥʦʢ 5.29 ï ɻʽʩʪʦʛʨʘʤʘ ʧʦʢʘʟʥʠʢʘ ʞʠʪʪʻʟʜʘʪʥʠʭ ʢʣʽʪʠʥ ʫ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʘʭ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ 

 

ʆʪʞʝ, ʫ ʥʘʪʠʚʥʦʤʫ ʘʩʧʽʨʘʪʽ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʚʽʜʩʦʪʦʢ ʞʠʪʪʻʟʜʘʪʥʠʭ 

ʢʣʽʪʠʥ (ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ) ʩʢʣʘʚ 43%, ʫ ʢʦʥʮʝʥʪʨʦʚʘʥʦʤʫ ʘʩʧʽʨʘʪʽ ʢʽʩʪʢʦʚʦʛʦ 

ʤʦʟʢʫ - 98%, ʚ ʤʦʥʦʥʫʢʣʝʘʨʥʽʡ ʬʨʘʢʮʽʾ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ï 99%. 

ɺʠʟʥʘʯʠʣʠ ʚʽʜʩʦʪʦʢ ʷʜʨʦʚʤʽʩʥʠʭ ʢʣʽʪʠʥ ʫ ʢʦʞʥʦʤʫ ʚʘʨʽʘʥʪʽ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ. ʋ ʥʘʪʠʚʥʦʤʫ ʘʩʧʽʨʘʪʽ ʚʽʥ ʥʘʙʣʠʞʘʚʩʷ ʜʦ 1%, 

ʢʦʥʮʝʥʪʨʦʚʘʥʦʤʫ ʘʩʧʽʨʘʪʽ ï 11%, ʤʦʥʦʥʫʢʣʝʘʨʥʽʡ ʬʨʘʢʮʽʾ ï 22% (ʨʠʩ. 5.30). 



 
 
 

211 

           

ʈʠʩʫʥʦʢ 5.30 ï ɻʽʩʪʦʛʨʘʤʘ ʧʦʢʘʟʥʠʢʘ ʷʜʨʦʚʤʽʩʥʠʭ ʢʣʽʪʠʥ ʫ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʘʭ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ 

 

ʉʪʘʥʦʤ ʥʘʩʴʦʛʦʜʥʽ ʘʫʪʦʣʦʛʽʯʥʠʡ ʘʩʧʽʨʘʪ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʚʩʝ ʰʠʨʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʦʨʪʦʧʝʜʦ-ʪʨʘʚʤʘʪʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʬʽʣʶ, ʟʦʢʨʝʤʘ ʧʨʠ ʦʩʪʝʦʘʨʪʨʦʟʽ ʪʘ ʘʩʝʧʪʠʯʥʦʤʫ ʥʝʢʨʦʟʽ [235-236]. ɺ 

ʣʽʪʝʨʘʪʫʨʽ ʣʽʢʫʚʘʥʥʷ ʘʫʪʦʣʦʛʽʯʥʠʤ ʢʦʥʮʝʥʪʨʦʚʘʥʠʤ ʘʩʧʽʨʘʪʦʤ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ 

ʯʘʩʪʦ ʦʧʠʩʫʻʪʴʩʷ ʷʢ çʪʝʨʘʧʽ ̫ʩʪʦʚʙʫʨʦʚʠʤʠ ʢʣʽʪʠʥʘʤʠè [237-238]. ʆʜʥʘʢ ʩʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʘʥʠʡ ʧʨʦʜʫʢʪ ʤʽʩʪʠʪʴ ʨʽʟʥʽ ʪʠʧʠ ʢʣʽʪʠʥ, ʙʽʣʴʰʽʩʪʴ ʟ ʷʢʠʭ 

ʥʘʣʝʞʘʪʴ ʜʦ ʛʝʤʦʧʦʝʪʠʯʥʦ ʾ ʣʽʥʽʾ, ʘ ʥʝ ʤʝʟʝʥʭʽʤʘʣʴʥʦ.ʾ ʇʨʦʚʝʜʝʥʝ ʥʘʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʫʻ ʮʝʡ ʬʘʢʪ. ʅʘʤʠ, ʷʢ ʽ ʽʥʰʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ, 

ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʣʠʰʝ ʥʝʟʥʘʯʥʠʡ ʚʽʜʩʦʪʦʢ ʤʝʟʝʥʭʽʤʘʣʴʥʠʭ ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ ʚ 

ʘʩʧʽʨʘʪʽ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ [239-240]. ʎʝʡ ʬʘʢʪ ʟʘʩʚʽʜʯʫʻ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʙʽʣʴʰ 

ʪʦʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʪʝʨʤʽʥʦʣʦʛʽʾ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ. ɻʦʚʦʨʠʪʠ ʧʨʦ 

ʣʽʢʫʚʘʥʥʷ ʤʝʟʝʥʭʽʤʘʣʴʥʠʤʠ ʩʪʦʚʙʫʨʦʚʠʤʠ ʢʣʽʪʠʥʘʤʠ ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʣʠʰʝ ʫ 

ʚʠʧʘʜʢʫ, ʷʢʱʦ ʚʦʥʠ ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʟ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʪʘ ʢʫʣʴʪʠʚʦʚʘʥʽ 
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in vitro.  

ʋ ʚʠʧʘʜʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʪʘ ʡʦʛʦ ʧʦʭʽʜʥʠʭ 

(ʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʘʩʧʽʨʘʪ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ, ʤʦʥʦʥʫʢʣʝʘʨʥʘ ʬʨʘʢʮʽʷ ʘʩʧʽʨʘʪʫ 

ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ) ʜʦʮʽʣʴʥʽʰʝ ʚʞʠʚʘʪʠ ʪʝʨʤʽʥ çʨʝʛʝʥʝʨʘʪʠʚʥʘ ʪʝʨʘʧʽʷè, 

ʦʩʢʽʣʴʢʠ ʥʘʡʢʨʘʱʠʤ ʧʦʷʩʥʝʥʥʷʤ ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʟ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʻ ʧʘʨʘʢʨʠʥʥʠʡ ʝʬʝʢʪ ʦʪʨʠʤʘʥʦʛʦ 

ʢʣʽʪʠʥʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʫ ʟʘ ʨʘʭʫʥʦʢ ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ, ʷʢʽ ʚʽʥ ʤʽʩʪʠʪʴ [241].  

 

5.3.3 ʂʣʘʩʠʬʽʢʘʮʽʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʾʭ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ  ̔

ʙʝʟʧʝʢʠ ʜʣʷ ʨʝʛʝʥʝʨʘʪʠʚʥʦʛʦ ʽʥʪʝʨʚʝʥʮʽʡʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʦʩʪʝʦʘʨʪʨʦʟʫ ʪʘ 

ʘʩʝʧʪʠʯʥʦʛʦ ʥʝʢʨʦʟʫ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ  

 

ʈʦʟʨʦʙʣʝʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʠ ʦʩʪʝʦʘʨʪʨʦʟʽ ʪʘ ʘʩʝʧʪʠʯʥʦʤʫ ʥʝʢʨʦʟʽ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ 

[242]. 

¶ 1 ʣʽʥʽʷ ï ʟʘʩʦʙʠ, ʷʢʽ ʧʨʠ ʚʚʝʜʝʥʥʽ ʚ ʧʦʰʢʦʜʞʝʥʫ ʜʽʣʷʥʢʫ ʩʪʠʤʫʣʶʶʪʴ 

ʚʠʜʽʣʝʥʥʷ ʦʨʛʘʥʽʟʤʦʤ ʚʣʘʩʥʠʭ ʬʘʢʪʦʨʽʚ ʨʦʩʪʫ (ʨʦʟʯʠʥʠ ʜʝʢʩʪʨʦʟʠ, ʬʝʥʦʣʫ, 

ʛʣʽʮʝʨʠʥʫ, ʛʣʶʢʦʟʠ, ʦʟʦʥʫ ʪʦʱʦ) 

¶ 2 ʣʽʥʽʷ ï ʘʫʪʦʣʦʛʽʯʥʽ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʠ 

V ʘ) ʟ ʤʘʣʦʶ (ʤʝʥʰʝ 1 ʤʣʥ ʢʣʽʪʠʥ ʥʘ 1 ʤʢʣ) ʢʣʽʪʠʥʥʽʩʪʶ (ʟʙʽʜʥʝʥʘ 

ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ, ʢʦʥʮʝʥʪʨʦʚʘʥʘ ʧʣʘʟʤʘ) 

V ʙ) ʘʫʪʦʣʦʛʽʯʥʽ ʪʨʦʤʙʦʢʦʥʮʝʥʪʨʘʪʠ ʟʽ ʟʥʘʯʥʦʶ (ʙʽʣʴʰʝ 1 ʤʣʥ ʢʣʽʪʠʥ ʥʘ 1 

ʤʢʣ) ʢʣʽʪʠʥʥʽʩʪʶ (ʤʘʣʦʣʝʡʢʦʮʠʪʘʨʥʘ ʪʘ ʣʝʡʢʦʮʠʪʘʨʥʘ ʟʙʘʛʘʯʝʥʘ 

ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ, ʛʽʧʝʨʢʦʥʮʝʥʪʨʦʚʘʥʘ ʟʙʘʛʘʯʝʥʘ ʪʨʦʤʙʦʮʠʪʘʤʠ 

ʧʣʘʟʤʘ) 

V ʚ) ʢʨʽʦʣʽʟʘʪ ʪʨʦʤʙʦʮʠʪʽʚ 

· 3 ʣʽʥʽʷ ï ʘʫʪʦʣʦʛʽʯʥʽ ʢʦʥʮʝʥʪʨʘʪʠ ʞʠʨʦʚʦʾ ʢʣʽʪʢʦʚʠʥʠ ʪʘ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ 

V ʘ) ʢʦʥʮʝʥʪʨʘʪʠ ʞʠʨʫ ʪʘ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ, ʦʪʨʠʤʘʥʽ ʰʣʷʭʦʤ ʤʝʭʘʥʽʯʥʦʾ 

ʦʙʨʦʙʢʠ (ʤʽʢʨʦʬʨʘʛʤʝʥʪʦʚʘʥʠʡ ʞʠʨ, ʢʦʥʮʝʥʪʨʘʪ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ 

ʤʦʟʢʫ) 
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V ʙ) ʢʦʥʮʝʥʪʨʘʪʠ ʞʠʨʫ ʪʘ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ, ʦʪʨʠʤʘʥʽ ʰʣʷʭʦʤ ʤʝʭʘʥʽʯʥʦʾ ʪʘ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʙʨʦʙʢʠ (ʩʪʨʦʤʘʣʴʥʦ-ʚʘʩʢʫʣʷʨʥʘ ʬʨʘʢʮʽʷ ʞʠʨʦʚʦʾ 

ʢʣʽʪʢʦʚʠʥʠ, ʤʦʥʦʥʫʢʣʝʘʨʥʘ ʬʨʘʢʮʽʷ ʘʩʧʽʨʘʪʫ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ) ʪʘ ʾʭ 

ʧʦʭʽʜʥʽ 

· 4 ʣʽʥʽʷïʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʜʫʢʪʠ, ʦʪʨʠʤʘʥʽ ʰʣʷʭʦʤ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʢʣʽʪʠʥ 

(ʤʝʟʝʥʭʽʤʘʣʴʥʽ ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ, ʬʽʙʨʦʙʣʘʩʪʠ, ʭʦʥʜʨʦʮʠʪʠ ʪʦʱʦ) ʘʙʦ 

ʽʥʰʦʾ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʙʨʦʙʢʠ (ʝʢʟʦʩʦʤʠ) 

V ʘ) ʘʫʪʦʣʦʛʽʯʥʽ 

V ʙ) ʘʣʦʛʝʥʥʽ 

· 5 ʣʽʥʽʷ ï ʬʘʨʤʧʨʝʧʘʨʘʪʠ ʥʘ ʦʩʥʦʚʽ ʮʠʪʦʢʽʥʽʚ, ʩʪʦʚʙʫʨʦʚʠʭ ʢʣʽʪʠʥ, 

ʛʝʥʥʦʽʥʞʝʥʝʨʥʽ ʧʨʝʧʘʨʘʪʠ. 

ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʚʠʢʣʶʯʥʦ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽ 

ʧʨʦʜʫʢʪʠ ʜʨʫʛʦʾ ʪʘ ʪʨʝʪʴʦʾ ʣʽʥʽʾ. 

ʈʦʟʨʦʙʣʝʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʘʫʪʦʣʦʛʽʯʥʠʭ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʢʨʦʚʽ, ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʪʘ ʞʠʨʦʚʦʾ 

ʪʢʘʥʠʥʠ. ɿʛʽʜʥʦ ʟʘʟʥʘʯʝʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʫʩʽ ʢʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʥʘʤʠ 

ʙʫʣʦ ʨʦʟʜʽʣʝʥʦ ʥʘ ʣʘʙʦʨʘʪʦʨʥʽ ʪʘ ʢʣʽʥʽʯʥʽ. 

ɼʦ ʣʘʙʦʨʘʪʦʨʥʠʭ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʤʠ ʚʽʜʥʝʩʣʠ ʥʘʩʪʫʧʥʽ: 

ʤʦʨʬʦʣʦʛʽʯʥʽ, ʤʦʨʬʦʛʝʥʝʪʠʯʥʽ, ʝʧʽʛʝʥʝʪʠʯʥʽ, ʧʨʦʣʽʬʝʨʘʪʠʚʥʽ (ʢʫʣʴʪʫʨʘʣʴʥʽ), 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʽ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʡʥʽ. 

ɼʦ ʢʣʽʥʽʯʥʠʭ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʤʠ ʚʽʜʥʝʩʣʠ ʥʘʩʪʫʧʥʽ: ʷʢʽʩʪʴ  ̔

ʙʝʟʧʝʢʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ (ʧʦʙʽʯʥʘ ʜʽʷ ʪʘ ʫʩʢʣʘʜʥʝʥʥʷ) 

ʪʘ ʷʢʽʩʪʴ ʽ ʙʝʟʧʝʢʘ ʚʚʝʜʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ (ʫʣʴʪʨʘʟʚʫʢʦʚʘ ʪʘ 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʘ ʥʘʚʽʛʘʮʽʷ ʧʨʠ ʚʚʝʜʝʥʥʽ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ). 

ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽ ʾ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʽ ʙʝʟʧʝʢʠ 

ʘʫʪʦʣʦʛʽʯʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʢʨʦʚʽ, ʢʽʩʪʢʦʚʦʛʦ 

ʤʦʟʢʫ ʪʘ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 5.31.  
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ʈʠʩʫʥʦʢ 5.31 ï ʉʭʝʤʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʽ ʙʝʟʧʝʢʠ ʘʫʪʦʣʦʛʽʯʥʠʭ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʢʨʦʚʽ, ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʪʘ ʞʠʨʦʚʦʾ 

ʪʢʘʥʠʥʠ 

 

5.4 ʅʦʚʽ ʩʧʦʩʦʙʠ ʦʪʨʠʤʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ 

ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ  

 

5.4.1 ʉʧʦʩʽʙ ʦʪʨʠʤʘʥʥʷ ʜʦʟʦʚʘʥʦʛʦ ʘʫʪʦʣʦʛʽʯʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʫ 

ʪʨʦʤʙʦʮʠʪʽʚ ʣʶʜʠʥʠ 

 

ʈʦʟʨʦʙʣʝʥʦ ʩʧʦʩʽʙ ʦʪʨʠʤʘʥʥʷ ʜʦʟʦʚʘʥʦʛʦ ʘʫʪʦʣʦʛʽʯʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʫ 

ʪʨʦʤʙʦʮʠʪʽʚ ʣʶʜʠʥʠ [243], ʷʢʠʡ ʚʢʣʶʯʘʻ ʟʘʙʽʨ ʮʽʣʴʥʦʾ ʢʨʦʚʽ ʧʘʮʽʻʥʪʘ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʘʥʪʠʢʦʘʛʫʣʷʥʪʫ (ʮʠʪʨʘʪ ʜʝʢʩʪʨʦʟʠ) ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 9:1, ʾʾ 
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ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ, ʚʽʜʜʽʣʝʥʥʷ ʧʣʘʟʤʠ ʚʽʜ ʝʨʠʪʨʦʮʠʪʽʚ ʪʘ ʾʾ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ, 

ʚʠʜʘʣʝʥʥʷ ʥʘʜʣʠʰʢʫ ʟʙʽʜʥʝʥʦʾ ʥʘ ʪʨʦʤʙʦʮʠʪʠ ʧʣʘʟʤʠ, ʨʝʩʫʩʧʝʥʜʫʚʘʥʥʷ 

ʦʪʨʠʤʘʥʦʛʦ ʦʩʘʜʫ ʟ ʪʨʦʤʙʦʮʠʪʽʚ, ʟʙʽʨ ʡʦʛʦ ʫ ʢʨʽʦʧʨʦʙʽʨʢʫ ʪʘ ʟʘʤʦʨʦʞʫʚʘʥʥʷ, 

ʨʦʟʤʦʨʦʞʫʚʘʥʥʷ ʧʝʨʝʜ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 37Áʉ. ʆʩʘʜ 

ʨʝʩʫʩʧʝʥʜʫʚʘʣʠ ʜʦ ʧʦʢʘʟʥʠʢʽʚ 1-1,5×109 ʪʨʦʤʙʦʮʠʪʽʚ/ʤʣ, ʧʝʨʝʥʦʩʠʣʠ ʚ 

ʢʨʽʦʧʨʦʙʽʨʢʠ ʦʢʨʝʤʠʤʠ ʜʦʟʘʤʠ, ʟʘʤʦʨʦʞʫʚʘʣʠ ʽ ʟʙʝʨʽʛʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

ʤʽʥʫʩ 20Áʉ, ʘ ʧʝʨʝʜ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʥʦʚʫ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʜʣʷ ʚʠʜʘʣʝʥʥʷ 

ʟʘʣʠʰʢʽʚ ʟʨʫʡʥʦʚʘʥʠʭ ʣʝʡʢʦʮʠʪʽʚ ʟ ʢʦʥʮʝʥʪʨʘʪʫ ʪʨʦʤʙʦʮʠʪʽʚ. ʈʝʩʫʩʧʝʥʜʫʚʘʣʠ 

ʦʩʘʜ ʪʨʦʤʙʦʮʠʪʽʚ ʽʟ ʟʘʣʠʰʢʘʤʠ ʣʝʡʢʦʮʠʪʽʚ ʜʦ ʧʦʢʘʟʥʠʢʽʚ 1-1,5×109 

ʪʨʦʤʙʦʮʠʪʽʚ/ʤʣ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʦʪʨʠʤʘʥʦʛʦ 

ʢʦʥʮʝʥʪʨʘʪʫ ʥʘ ʦʢʨʝʤʽ ʜʦʟʠ ʪʘ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ 

ʢʦʥʮʝʥʪʨʘʪʫ ʙʝʟ ʨʦʟʤʦʨʦʞʫʚʘʥʥʷ ʽʥʰʠʭ ʜʦʟ. ɿʘʤʦʨʦʞʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ 

ʢʦʥʮʝʥʪʨʘʪʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʤʽʥʫʩ 20Áʉ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʣʷ ʮʴʦʛʦ ʤʦʨʦʟʠʣʴʥʦʾ ʢʘʤʝʨʠ ʟʚʠʯʘʡʥʦʛʦ ʭʦʣʦʜʠʣʴʥʠʢʘ, ʱʦ ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʥʮʝʥʪʨʘʪʫ ʙʝʟ ʜʦʨʦʛʦʚʘʨʪʽʩʥʦʛʦ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

(ʨʽʜʢʠʡ ʘʟʦʪ, ʢʣʽʪʠʥʥʽ ʬʽʣʴʪʨʠ), ʟʤʝʥʰʫʶʯʠ ʟʘʪʨʘʪʠ ʥʘ ʡʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ. 

ɺʠʜʘʣʝʥʥʷ ʟʘʣʠʰʢʽʚ ʟʨʫʡʥʦʚʘʥʠʭ ʣʝʡʢʦʮʠʪʽʚ ʟ ʢʦʥʮʝʥʪʨʘʪʫ ʪʨʦʤʙʦʮʠʪʽʚ 

ʫʙʝʟʧʝʯʫʻ ʽʤʫʥʥʫ ʚʽʜʧʦʚʽʜʴ ʦʨʛʘʥʽʟʤʫ ʪʘ ʚʠʥʠʢʥʝʥʥʷ ʟʘʧʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʧʽʩʣʷ 

ʚʚʝʜʝʥʥʷ ʧʨʝʧʘʨʘʪʫ. 

ʉʧʦʩʽʙ ʚʠʢʦʥʫʚʘʣʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ- ʙʨʘʣʠ ʮʽʣʴʥʫ ʢʨʦʚ ʧʘʮʽʻʥʪʘ ʟ 

ʘʥʪʠʢʦʘʛʫʣʷʥʪʦʤ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 9:1 ʪʘ ʜʚʽʯʽ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ. ʇʽʩʣʷ ʧʝʨʰʦʛʦ 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʧʣʘʟʤʫ ʚʽʜʜʽʣʷʣʠ ʚʽʜ ʝʨʠʪʨʦʮʠʪʽʚ, ʟʥʦʚʫ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʦʩʘʜʫ ʟ ʪʨʦʤʙʦʮʠʪʽʚ ʪʘ ʜʝʷʢʦʾ ʯʘʩʪʢʠ ʣʝʡʢʦʮʠʪʽʚ. ʅʘʜʣʠʰʦʢ 

ʟʙʽʜʥʝʥʦʾ ʥʘ ʪʨʦʤʙʦʮʠʪʠ ʧʣʘʟʤʠ ʚʠʜʘʣʷʣʠ, ʘ ʦʩʘʜ, ʱʦ ʟʘʣʠʰʠʚʩʷ, 

ʨʝʩʫʩʧʝʥʜʫʚʘʣʠ ʚ ʥʝʦʙʭʽʜʥʽʡ ʢʽʣʴʢʦʩʪʽ ʧʣʘʟʤʠ ʜʦ ʧʦʢʘʟʥʠʢʽʚ 1-1,5×109 

ʪʨʦʤʙʦʮʠʪʽʚ/ʤʣ. ʆʪʨʠʤʘʥʠʡ ʢʦʥʮʝʥʪʨʘʪ ʨʦʟʧʦʜʽʣʷʣʠ ʥʘ ʜʦʟʠ ʪʘ ʧʝʨʝʥʦʩʠʣʠ ʚ 

ʢʨʽʦʧʨʦʙʽʨʢʠ, ʟʘʤʦʨʦʞʫʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʤʽʥʫʩ 20Á. ʇʝʨʝʜ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʢʦʥʮʝʥʪʨʘʪ ʨʦʟʤʦʨʦʞʫʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 37Áʉ ʪʘ ʟʥʦʚʫ ʮʝʥʪʨʠʬʫʛʫʚʘʣʠ ʜʣʷ 

ʚʠʜʘʣʝʥʥʷ ʟʘʣʠʰʢʽʚ ʟʨʫʡʥʦʚʘʥʠʭ ʣʝʡʢʦʮʠʪʽʚ. ʅʘ ʨʠʩ. 5.32ï5.34 ʧʨʝʜʩʪʘʚʣʝʥʦ 
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ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ ʜʦʟʦʚʘʥʦʛʦ ʘʫʪʦʣʦʛʽʯʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʫ 

ʪʨʦʤʙʦʮʠʪʽʚ ʥʘ ʝʪʘʧʘʭ ʢʝʨʦʚʘʥʦʾ ʢʨʽʦʜʝʩʪʨʫʢʮʽʾ. ʅʘ ʨʠʩ. 5.32 ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʘʥʘʣʽʟ ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ ʜʦʟʦʚʘʥʦʛʦ ʘʫʪʦʣʦʛʽʯʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʫ ʪʨʦʤʙʦʮʠʪʽʚ ʥʘ 

ʝʪʘʧʽ ʟʙʘʛʘʯʝʥʦʾ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ. 

 

ʈʠʩʫʥʦʢ 5.32 ï ʈʝʟʫʣʴʪʘʪ ʘʥʘʣʽʟʫ ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ ʜʦʟʦʚʘʥʦʛʦ ʘʫʪʦʣʦʛʽʯʥʦʛʦ 

ʢʦʥʮʝʥʪʨʘʪʫ ʪʨʦʤʙʦʮʠʪʽʚ ʧʘʮʽʻʥʪʘ ʆ. (ˉ ʽʩʪʦʨʽʾ ʭʚʦʨʦʙʠ 578575) ʥʘ ʝʪʘʧʽ 

ʟʙʘʛʘʯʝʥʦʾ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʠ 

 

ʗʢ ʙʘʯʠʤʦ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʘʥʘʣʽʟʽ, ʧʝʨʚʠʥʥʠʤ ʧʨʦʜʫʢʪʦʤ ʻ 

ʤʘʣʦʣʝʡʢʦʮʠʪʘʨʥʘ ʟʙʘʛʘʯʝʥʘ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʘ ʢʣʘʩʠʯʥʦʛʦ ʪʠʧʫ, ʟʛʽʜʥʦ 

ʨʦʟʨʦʙʣʝʥʦʾ ʥʘʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ.  

ʅʘ ʨʠʩ. 5.33 ʧʨʝʜʩʪʘʚʣʝʥʦ ʘʥʘʣʽʟ ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ ʜʦʟʦʚʘʥʦʛʦ 

ʘʫʪʦʣʦʛʽʯʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʫ ʪʨʦʤʙʦʮʠʪʽʚ ʧʽʩʣ ̫ ʧʝʨʰʦʛʦ ʝʪʘʧʫ ʢʝʨʦʚʘʥʦʾ 

ʢʨʽʦʜʝʩʪʨʫʢʮʽʾ. 
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ʈʠʩʫʥʦʢ 5.33 ï ʈʝʟʫʣʴʪʘʪ ʘʥʘʣʽʟʫ ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ ʜʦʟʦʚʘʥʦʛʦ ʘʫʪʦʣʦʛʽʯʥʦʛʦ 

ʢʦʥʮʝʥʪʨʘʪʫ ʪʨʦʤʙʦʮʠʪʽʚ ʧʘʮʽʻʥʪʘ ʆ. (ˉ ʽʩʪʦʨʽʾ ʭʚʦʨʦʙʠ 578575) ʧʽʩʣʷ ʧʝʨʰʦʛʦ 

ʝʪʘʧʫ ʢʝʨʦʚʘʥʦʾ ʢʨʦʽʜʝʩʪʨʫʢʮʽʾ 

 

ʗʢ ʙʘʯʠʤʦ, ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʘʥʘʣʽʟʽ ʧʽʩʣʷ ʧʝʨʰʦʛʦ ʝʪʘʧʫ ʢʝʨʦʚʘʥʦʾ 

ʢʨʦʽʜʝʩʪʨʫʢʮʽʾ ʢʽʣʴʢʽʩʪʴ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʜʫʢʪʽ ʟʥʠʟʠʣʘʩʷ ʟ 

1156×10 /ʣ ʜʦ 835×10 /ʣ. 

ʅʘ ʨʠʩ. 5.34 ʧʨʝʜʩʪʘʚʣʝʥʦ ʘʥʘʣʽʟ ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ ʜʦʟʦʚʘʥʦʛʦ 

ʘʫʪʦʣʦʛʽʯʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʫ ʪʨʦʤʙʦʮʠʪʽʚ ʧʽʩʣ ̫ ʜʨʫʛʦʛʦ ʝʪʘʧʫ ʢʝʨʦʚʘʥʦʾ 

ʢʨʽʦʜʝʩʪʨʫʢʮʽʾ. 
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ʈʠʩʫʥʦʢ 5.34 ï ʈʝʟʫʣʴʪʘʪ ʘʥʘʣʽʟʫ ʢʣʽʪʠʥʥʦʛʦ ʩʢʣʘʜʫ ʜʦʟʦʚʘʥʦʛʦ ʘʫʪʦʣʦʛʽʯʥʦʛʦ 

ʢʦʥʮʝʥʪʨʘʪʫ ʪʨʦʤʙʦʮʠʪʽʚ ʧʘʮʽʻʥʪʘ ʆ. (ˉ ʽʩʪʦʨʽʾ ʭʚʦʨʦʙʠ 578575) ʧʽʩʣʷ ʜʨʫʛʦʛʦ 

ʝʪʘʧʫ ʢʝʨʦʚʘʥʦʾ ʢʨʦʽʜʝʩʪʨʫʢʮʽʾ 

 

ʗʢ ʙʘʯʠʤʦ, ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʘʥʘʣʽʟʽ ʧʽʩʣʷ ʧʝʨʰʦʛʦ ʝʪʘʧʫ ʢʝʨʦʚʘʥʦʾ  

ʢʨʦʽʜʝʩʪʨʫʢʮʽʾ ʢʽʣʴʢʽʩʪʴ ʪʨʦʤʙʦʮʠʪʽʚ ʫ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʜʫʢʪʽ ʟʥʠʟʠʣʘʩʷ ʟ 

835×10 /ʣ ʜʦ 676×10 /ʣ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʩʧʦʩʦʙʫ ʧʨʠʛʦʪʫʚʘʥʥʷ ʜʦʟʦʚʘʥʦʛʦ 

ʘʫʪʦʣʦʛʽʯʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʫ ʪʨʦʤʙʦʮʠʪʽʚ ʣʶʜʠʥʠ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ 

ʦʪʨʠʤʘʥʥʷ ʧʨʦʜʫʢʪʫ ʟ ʧʦʢʨʘʱʝʥʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ.  

 

5.4.2 ʅʦʚʽ ʩʧʦʩʦʙʠ ʦʪʨʠʤʘʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙ̔ ʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʜʣʷ ʩʫʙʭʦʥʜʨʘʣʴʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʦʛʦ ʚʚʝʜʝʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʢʽʩʪʢʦʚʦʛʦ ʩʢʘʬʬʦʣʜʘ, ʚʠʛʦʪʦʚʣʝʥʦʛʦ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʛʦʩʧʽʪʘʣʴʥʦʛʦ 

ʢʽʩʪʢʦʚʦʛʦ ʙʘʥʢʫ ʪʘ ʘʫʪʦʣʦʛʽʯʥʠʭ ʢʣʽʪʠʥʥʠʭ ʢʦʥʮʝʥʪʨʘʪʽʚ 
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ʉʧʦʩʦʙʠ ʦʪʨʠʤʘʥʥʷ ʙʘʟʫʪʁʴʩʷ ʥʘ ʢʦʤʙʽʥʘʮʽʾ ʩʢʘʬʬʦʣʜʘ ï ʘʣʦʛʝʥʥʦʛʦ 

ʢʽʩʪʢʦʚʦʛʦ ʤʘʪʨʠʢʩʫ, ʦʪʠʤʘʥʦʛʦ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʛʦʩʧʽʪʘʣʴʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʙʘʥʢʫ 

ʪʘ ʽʥʜʫʢʪʦʨʽʚ ï ʘʫʪʦʣʦʛʽʯʥʠʭ ʢʣʽʪʠʥʥʠʭ ʢʦʥʮʝʥʪʨʘʪʽʚ [244].  

ʉʢʘʬʬʦʣʜ ʛʦʪʫʶʪʴ ʟ ʜʦʥʦʨʩʴʢʦʾ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ ʧʘʮʽʻʥʪʘ, 

ʚʠʣʫʯʝʥʦʾ ʧʨʠ ʝʥʜʦʧʨʦʪʝʟʫʚʘʥʥʽ ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʘ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ 

ʛʦʩʧʽʪʘʣʴʥʦʛʦ ʢʽʩʪʢʦʚʦʛʦ ʙʘʥʢʫ [245].  

ɺʠʜʘʣʷʶʪʴ ʟʘʣʠʰʢʠ ʤôʷʢʠʭ ʪʢʘʥʠʥ, ʧʨʦʚʦʜʷʪʴ  ʪʝʨʤʽʯʥʫ ʦʙʨʦʙʢʫ 90 ʭʚ ʚ 

ʘʧʘʨʘʪʽ Lobator ʧʨʠ 82,50ʉ, ʦʭʦʣʦʜʞʫʶʪʴ, ʨʦʙʣʷʪʴ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ. ʇʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʛʦʪʦʚʣʷʶʪʴ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʜʫʢʪ.  

ʉʢʘʬʬʦʣʜ ʧʦʜʨʽʙʥʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʢʽʩʪʢʦʚʠʭ ʤʣʠʥ̔ʚ ʫ 

ʜʚʘ ʝʪʘʧʠ (ʨʠʩ. 5.35ï5.36).  

 

ʈʠʩʫʥʦʢ 5.35 ï ʌʦʪʦ ʧʝʨʰʦʛʦ ʝʪʘʧʫ ʧʦʜʨʽʙʥʝʥʥʷ ʢʽʩʪʢʦʚʦʛʦ ʩʢʘʬʬʦʣʜʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʽʩʪʢʦʚʦʛʦ ʤʣʠʥʘ (ʧʦʷʩʥʝʥʥʷ ʚ ʪʝʢʩʪʽ)  
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ʈʠʩʫʥʦʢ 5.36 ï ʌʦʪʦ ʜʨʫʛʦʛʦ ʝʪʘʧʫ ʧʦʜʨʽʙʥʝʥʥʷ ʢʽʩʪʢʦʚʦʛʦ ʩʢʘʬʬʦʣʜʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʽʩʪʢʦʚʦʛʦ ʤʣʠʥʘ ʪʘ ʦʩʪʘʪʦʯʥʠʡ ʚʠʛʣʷʜ ʦʪʨʠʤʘʥʦʛʦ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ (ʧʦʷʩʥʝʥʥʷ ʚ ʪʝʢʩʪʽ) 

 

ʆʪʨʠʤʘʥʠʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʜʫʢʪ ʬʘʩʫʚʘʣʠ ʚ ʢʨʽʦʧʨʦʙʽʨʢʠ ʪʘ 

ʟʘʤʦʨʦʞʫʚʘʣʠ ʚ ʢʨʽʦʢʘʤʝʨʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʤʽʥʫʩ 20Üʉ. ʇʝʨʝʜ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʨʦʟʤʦʨʦʞʫʚʘʣʠ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʧʨʦʪʷʛʦʤ 1 ʛʦʜʠʥʠ. ʋʩʽ ʤʘʥʽʧʫʣʷʮʽʾ ʟ 

ʙʽʦʣʦʛʽʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʧʨʦʚʦʜʠʣʠ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʘʩʝʧʪʠʯʥʠʭ ʫʤʦʚ ʚ 

ʣʘʤʽʥʘʨʥʦʤʫ ʙʦʢʩʽ ʜʣʷ ʟʘʭʠʩʪʫ ʧʨʦʜʫʢʪʫ ʚʽʜ ʢʦʥʪʘʤʽʥʘʮʽʾ 

ʈʦʟʨʦʙʠʣʠ ʩʧʦʩʦʙʠ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʢʘʬʬʦʣʜʫ ʪʘ 

ʘʫʪʦʣʦʛʽʯʥʠʭ ʢʣʽʪʠʥʥʠʭ ʢʦʥʮʝʥʪʨʘʪʽʚ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ, ʢʽʩʪʢʚʦʛʦ ʤʦʟʢʫ ʪʘ 

ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ [246-250]. 

ɿʘʨʝʻʩʪʨʫʚʘʣʠ ʥʦʚʫ ʪʝʭʥʦʣʦʛʽʶ çɹʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʜʫʢʪ ʜʣʷ 

ʩʫʙʭʦʥʜʨʘʣʴʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʦʛʦ ʚʚʝʜʝʥʥʷè (ʜʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨʘʮʽʡʥʠʡ 

ʥʦʤʝʨ 0624U000101), ʷʢʘ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ. ɺʠʩʦʢʦʢʦʥʮʝʥʪʨʦʚʘʥʫ 

ʘʫʪʦʣʦʛʽʯʥʫ ʟʙʘʛʘʯʝʥʫ ʪʨʦʤʙʦʮʠʪʘʤʠ ʧʣʘʟʤʫ ʛʦʪʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʚʦʭʝʪʘʧʥʦʛʦ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ, ʧʦʧʝʨʝʜʥʴʦ ʚʽʜʽʙʨʘʚʰʠ ʧʝʨʠʬʝʨʠʯʥʫ ʢʨʦʚ 

ʧʘʮʽʻʥʪʘ. ʇʝʨʰʠʤ ʝʪʘʧʦʤ ʮʝʥʪʨʠʬʫʛʫʶʪʴ ʮʽʣʴʥʫ ʢʨʦʚ, ʨʦʟʜiʣʷʶʯʠ ʧʣʘʟʤʫ ʪʘ 

ʬʦʨʤʝʥʥʽ ʝʣʝʤʝʥʪʠ ʧʨʠ 1500 ʦʙ/ʭʚ ʧʨʦʪʷʛʦʤ 10 ʭʚ, ʜʨʫʛʠʤ- ʚʽʜʙʠʨʘʶʪʴ ʧʣʘʟʤʫ, 

ʧʝʨʝʥʦʩʷʪʴ ʫ ʧʨʦʙiʨʢʠ ʙʝʟ ʥʘʧʦʚʥʶʚʘʯʘ ʽ ʮʝʥʪʨʠʬʫʛʫʶʪʴ ʧʨʠ 3500 ʦʙ/ʭʚ 5 ʭʚ. 

ʆʩʘʜ ʟ ʢʦʥʮʝʥʪʨʘʪʦʤ ʪʨʦʤʙʦʮʠʪiʚ ʨʝʩʫʩʧʝʥʜʫʶʪʴ ʫ ʧʣʘʟʤi, ʟʙiʜʥʝʥiʡ 
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ʪʨʦʤʙʦʮʠʪʘʤʠ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʟʤʽʰʫʚʘʣʠ ʦʪʨʠʤʘʥʠʡ ʢʦʥʮʝʥʪʨʘʪ ʧʝʨʠʬʝʨʠʯʥʦʾ 

ʢʨʦʚʽ ʟ ʢʽʩʪʢʦʚʠʤ ʩʢʘʬʬʦʣʜʦʤ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ ï ʧʝʨʝʥʦʩʠʤʦ ʢʽʩʪʢʦʚʠʡ 

ʩʢʘʬʬʦʣʜ ʪʘ ʢʦʥʮʝʥʪʨʘʪ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʫ ʥʦʚʫ ʧʨʦʙʽʨʢʫ (ʨʠʩ. 5.37 ʘ, ʙ). 

 

ʈʠʩʫʥʦʢ 5.37 ï ʌʦʪʦ ʜʦʜʘʚʘʥʥʷ ʢʽʩʪʢʦʚʦʛʦ ʩʢʘʬʬʦʣʜʫ ʚ ʥʦʚʫ ʧʨʦʙʽʨʢʫ (ʘ) ʪʘ 

ʦʪʨʠʤʘʥʥʷ ʢʦʤʙʽʥʘʮʽʾ ʩʢʘʬʬʦʣʜʫ ʪʘ ʢʦʥʮʝʥʪʨʘʪʫ ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ (ʙ) 

(ʧʦʷʩʥʝʥʥʷ ʚ ʪʝʢʩʪʽ) 

 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʦʙʨʦʙʣʷʻʤʦ ʦʪʨʠʤʘʥʫ ʢʦʤʙʽʥʘʮʽʶ ʥʘ ʮʝʥʪʨʠʬʫʟʽ 

ʚʦʨʪʝʢʩ (Biosan, ʃʘʪʚʽʷ) ʜʦ ʦʪʨʠʤʘʥʥʷ ʦʜʥʦʨʽʜʥʦʾ ʩʫʩʧʝʥʟʽʾ (ʨʠʩ. 5.38). 

 

ʈʠʩʫʥʦʢ 5.38 ï ʌʦʪʦ ʦʙʨʦʙʢʠ ʢʦʤʙʽʥʘʮʽʾ ʢʽʩʪʢʦʚʦʛʦ ʩʢʘʬʬʦʣʜʫ ʪʘ ʢʦʥʮʝʥʪʨʘʪʫ 

ʧʝʨʠʬʝʨʠʯʥʦʾ ʢʨʦʚʽ ʥʘ ʮʝʥʪʨʠʬʫʟʽ ʚʦʨʪʝʢʩ (ʘ), ʦʪʨʠʤʘʥʥʷ ʦʜʥʦʨʽʜʥʦʾ ʩʫʩʧʝʥʟʽʾ 

(ʙ)  
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ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʥʘʙʠʨʘʻʤʦ ʦʪʨʠʤʘʥʫ ʩʫʩʧʝʥʟʽʶ ʯʝʨʝʟ ʪʨʦʘʢʘʨ ʜʣʷ 

ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʠʭ ʤʘʥʽʧʫʣʷʮʽʡ ʨʦʟʤʽʨʦʤ G8 ʫ ʪʨʴʦʭʢʦʤʧʦʥʝʥʪʥʠʡ ʰʧʨʠʮ ʧʦ 

ʪʠʧʫ Luer Lock 10 ʤʣ, ʧʽʩʣʷ ʯʦʛʦ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʜʫʢʪ ʛʦʪʦʚʠʡ ʜʣʷ 

ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʦʛʦ ʚʚʝʜʝʥʥʷ (ʨʠʩ. 5.39 ʘ, ʙ). ɺʩʽ ʤʘʥʽʧʫʣʷʮʽʾ ʚʠʢʦʥʫʻʤʦ ʚ 

ʣʘʤʽʥʘʨʥʦʤʫ ʙʦʢʩʽ ʜʣʷ ʟʘʭʠʩʪʫ ʙʽʦʪʝʭʦʥʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ. 

 

ʈʠʩʫʥʦʢ 5.39 ï ʌʦʪʦ ʦʪʨʠʤʘʥʥʷ ʥʦʚʦʛʦ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ ʜʣʷ 

ʩʫʙʭʦʥʜʨʘʣʴʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʦʛʦ ʚʚʝʜʝʥʥʷ: ʥʘʙʠʨʘʥʥʷ ʩʫʩʧʝʥʟʽʾ ʯʝʨʝʟ 

ʪʨʦʘʢʘʨ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʢʽʩʪʢʦʚʠʭ ʤʘʥʽʧʫʣʷʮʽʡ (ʘ) ʪʘ ʛʦʪʦʚʠʡ ʧʨʦʜʫʢʪ (ʙ) 

 

ʈʦʟʨʦʙʣʝʥʠʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʜʫʢʪ ʤʘʻ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ ʪʘ ʧʦʩʠʣʝʥʽ 

ʨʝʛʝʥʝʨʘʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʠʩʢʦʨʠʪʠ ʟʘʛʦʻʥʥʷ ʧʦʰʢʦʜʞʝʥʦʾ 

ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʟʤʝʥʰʫ ̒ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʽʥʬʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʚ 

ʧʽʩʣʷʦʧʝʨʘʮʽʡʥʦʤʫ ʧʝʨʽʦʜ,̔ ʦʧʪʠʤʽʟʫʻ ʧʨʦʮʝʩʠ ʨʝʛʝʥʝʨʘʮʽʾ, ʨʝʢʨʫʪʠʟʘʮʽʾ ʪʘ 

ʧʨʦʣʽʬʝʨʘʮʽʾ, ʨʝʤʦʜʝʣʷʮʽʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʩʪʠʤʫʣʶ ̒ʧʨʦʮʝʩʠ ʤʽʛʨʘʮʽʾ ʢʣʽʪʠʥ 

ʚ ʧʦʰʢʦʜʞʝʥʽ ʪʢʘʥʠʥʠ ʟʘʚʜʷʢʠ ʬʘʢʪʦʨʘʤ ʨʦʩʪʫ. 
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ʈʆɿɼɯʃ 6  

ʄɽʊʆɼʆʃʆɻɯʗ ʆɹʉʊɽɾɽʅʅʗ ʇɸʎɯɭʅʊɯɺ ʊɸ ɿɸʉʊʆʉʋɺɸʅʅʗ 

ʈɽɻɽʅɽʈɸʊʀɺʅʀʍ ɯʅʊɽʈɺɽʅʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ʇʈʀ 

ʆʉʊɽʆɸʈʊʈʆɿɯ ʊɸ ɸʉɽʇʊʀʏʅʆʄʋ ʅɽʂʈʆɿɯ ʂʋʃʔʐʆɺʆɻʆ ʊɸ 

ʂʆʃɯʅʅʆɻʆ ʉʋɻʃʆɹɯɺ 

 

6.1 ʄʝʪʦʜʦʣʦʛʽʷ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ 

ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ  

 

ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʦʣʦʛʽʶ ʢʣʽʥʽʯʥʦʛʦ, ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ 

ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ 

ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ [251].  

 

6.1.1 ʂʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʦʙʩʪʝʞʝʥʥʷ 

ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ  ̔ʢʦʣʽʥʥʦʛʦ 

ʩʫʛʣʦʙʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʠʪʫʚʘʣʴʥʠʢʽʚ 

 

ʈʝʟʫʣʴʪʘʪʠ ʦʧʠʪʫʚʘʥʥʷ ʜʣʷ Knee Society Score ʦʮʽʥʶʚʘʣʠ ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ: ʤʝʥʰʝ 60 ʙʘʣʽʚ ï ʥʝʟʘʜʦʚʽʣʴʥʦ; 60ï69 ʙʘʣʽʚ ï ʟʘʜʦʚʽʣʴʥʦ; 70ï79 ʙʘʣʽʚ ï 

ʜʦʙʨʝ; 80ï100 ʙʘʣʽʚ ï ʚ̔ ʜʤʽʥʥʦ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʧʠʪʫʚʘʥʥʷ ʜʣʷ Oxford Knee Score ʪʘ Oxford Hip Score 

ʦʮʽʥʶʚʘʣʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʚ̔ ʜ 0 ʜʦ 19 ʙʘʣʽʚ ï ʚʘʞʢʠʡ ʧʝʨʝʙʽʛ ʦʩʪʝʦʘʨʪʨʦʟʫ 

ʢʫʣʴʰʦʚʦʛʦ ʘʙʦ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ; ʚ̔ ʜ 20 ʜʦ 29 ʙʘʣʽʚ ï ʧʝʨʝʙʽʛ ʦʩʪʝʦʘʨʪʨʦʟʫ 

ʩʝʨʝʜʥʴʦʾ ʚʘʞʢʦʩʪʽ; ʚ̔ ʜ 30 ʜʦ 39 ʙʘʣʽʚ ï ʣʝʛʢʠʡ ʧʝʨʝʙʽʛ ʦʩʪʝʦʘʨʪʨʦʟʫ; ʚ̔ʜ 40 ʜʦ 

48 ʙʘʣʽʚ ï ʬʫʥʢʮʽ ̫ʩʫʛʣʦʙʘ ʟʘʜʦʚʽʣʴʥʘ.  
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ʆʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʦʧʠʪʫʚʘʥʥʷ ʜʣʷ Harris Hip Score ʧʨʦʚʦʜʠʣʘʩʷ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: < 60 ʙʘʣ̔ʚ ï ʥʝʟʘʜʦʚʽʣʴʥʦ; 60ï69 ʙʘʣ̔ʚ ï ʟʘʜʦʚʽʣʴʥʦ; 70ï79 

ʙʘʣ̔ʚ ï  ʜʦʙʨʝ; >80 ʙʘʣ̔ʚ ï ʚʽʜʤʽʥʥʦ. 

ʆʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʦʧʠʪʫʚʘʥʥʷ ʜʣʷ ʰʢʘʣ Knee Injury and Osteoarthritis 

Outcome Score (KOOS) ʪʘ Hip disability and Osteoarthritis Outcome Score (HOOS) 

ʧʨʦʚʦʜʠʣʘʩʷ ʟʛʽʜʥʦ ʥʘʩʪʫʧʥʠʭ ʬʦʨʤʫʣ ʜʣʷ ʢʦʞʥʦʛʦ ʙʣʦʢʫ ʟʘʧʠʪʘʥʴ: 

- ɹʽʣʴ: 100 ï ʩʝʨʝʜʥʽʡ ʙʘʣ (P1 - P10) Ĭ 100 / 4 = ɯʥʜʝʢʩ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ;  

- ʉʠʤʧʪʦʤʠ: 100 ï ʩʝʨʝʜʥʽʡ ʙʘʣ (S1 - S5) × 100 / 4 = ɯʥʜʝʢʩ ʩʠʤʧʪʦʤʽʚ;   

- ʌʫʥʢʮʽʷ, ʧʦʚʩʷʢʜʝʥʥʷ ʞʠʪʪʷ: 100 ï ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ (A1 - A17) × 100/4 

= ɯʥʜʝʢʩ ʬʫʥʢʮʽʾ ʪʘ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʞʠʪʪʷ 

- ʉʧʦʨʪʠʚʥʽ ʪʘ ʨʦʟʚʘʞʘʣʴʥʽ ʟʘʭʦʜʠ: 100 ï ʩʝʨʝʜʥʽʡ ʙʘʣ (SP1īSP4) Ĭ 100 /4 = 

ɯʥʜʝʢʩ ʩʧʦʨʪʠʚʥʦʛʦ ʞʠʪʷ ʪʘ ʨʦʟʚʘʞʘʣʴʥʽ ʟʘʭʦʜʠ  

- ʗʢʽʩʪʴ ʞʠʪʪʷ: 100 ï ʩʝʨʝʜʥʽʡ ʙʘʣ (Q1ī Q4)Ĭ100/ 4 = ɯʥʜʝʢʩ ʷʢʦʩʪʽ ʞʠʪʪʷ  

ʆʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʦʧʠʪʫʚʘʥʥʷ ʜʣʷ ʰʢʘʣʠ WOMAC ʜʣʷ ʢʫʣʴʰʦʚʦʛʦ ʪʘ 

ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʧʨʦʚʦʜʠʣʘʩʷ ʟʛʽʜʥʦ ʥʘʩʪʫʧʥʠʭ ʬʦʨʤʫʣ ʜʣʷ ʢʦʞʥʦʛʦ ʙʣʦʢʫ 

ʟʘʧʠʪʘʥʴ: 

- ɹʽʣʴ: 100 ï ʩʝʨʝʜʥʽʡ ʙʘʣ (P1 ï P10) Ĭ 100 / 4 = ɯʥʜʝʢʩ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ;  

- ʉʠʤʧʪʦʤʠ: 100 ï ʩʝʨʝʜʥʽʡ ʙʘʣ (S1 ï S5) Ĭ 100 / 4 = ɯʥʜʝʢʩ ʩʠʤʧʪʦʤʽʚ;   

- ʌʫʥʢʮʽʷ, ʧʦʚʩʷʢʜʝʥʥʷ ʞʠʪʪʷ: 100 ï ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ (A1 ï A17) × 100/4 

= ɯʥʜʝʢʩ ʬʫʥʢʮʽʾ ʪʘ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʞʠʪʪʷ 

ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʧʠʪʫʚʘʣʴʥʠʢʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ, 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʘʨʽʘʥʪʫ ʦʧʠʪʫʚʘʣʴʥʠʢʘ ʧʨʦʚʦʜʠʣʘʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

- ʧʨʠ ʥʝʟʘʜʦʚʽʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ʧʘʮʽʻʥʪ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʦʛʦ ʦʙʩʪʝʞʝʥʥʷ 

(ʋɿɼ, ʨʝʥʪʛʝʥʦʛʨʘʬʽʷ, ʄʈʊ) ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʘʙʦ ʦʜʥʦʛʦ ʟ ʚʘʨʽʘʥʪʽʚ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ; 

- ʧʨʠ ʟʘʜʦʚʽʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ʧʘʮʽʻʥʪ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʦʛʦ ʦʙʩʪʝʞʝʥʥʷ (ʋɿɼ, 

ʨʝʥʪʛʝʥʦʛʨʘʬʽʷ, ʄʈʊ) ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʧʨʦ ʪʘʢʪʠʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ); 
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- ʧʨʠ ʜʦʙʨʠʭ ʨʝʟʫʣʴʪʘʪʘ ʧʘʮʽʻʥʪ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʦʛʦ ʦʙʩʪʝʞʝʥʥʷ (ʋɿɼ, 

ʨʝʥʪʛʝʥʦʛʨʘʬʽʷ, ʄʈʊ) ʟ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ 

ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʧʨʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟ 

ʧʨʦʬʽʣʘʢʪʠʯʥʦʶ ʤʝʪʦʶ; 

- ʧʨʠ ʚʽʜʤʽʥʥʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ʧʘʮʽʻʥʪ ʧʦʪʨʝʙʫʻ ʜʠʥʘʤʽʯʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʧʠʪʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ 

ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʧʨʝʜʩʪʘʚʣʝʽ ʥʘ ʨʠʩ. 6.1. 

 

ʈʠʩʫʥʦʢ 6.1 ï ʈʝʟʫʣʴʪʘʪʠ ʦʧʠʪʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ 

ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʠʪʫʚʘʣʴʥʠʢʽʚ 

ʷʢʦʩʪʽ ʞʠʪʪʷ 

 

6.1.2 ʆʩʦʙʣʠʚʦʩʪʽ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ 

ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ 

ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

 

ʆʩʦʙʣʠʚʽʩʪʶ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʙʫʣʦ ʧʨʦʚʝʜʝʥʥʷ ʦʥʢʦʩʢʨʠʥʽʥʛʫ 

ʰʣʷʭʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʝʧʽʛʝʥʝʪʠʯʥʠʭ ʤʘʨʢʝʨʽʚ ʤʽʢʨʦʈʅʂ 21, ʤʽʢʨʦʈʅʂ 214 ʪʘ 

ʤʽʢʨʦʈʅʂ 182. ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʫ ʧʘʮʽʻʥʪʘ ʚ ʩʧʘʜʢʦʚʦʤʫ ʘʥʘʤʥʝʟʽ ʦʥʢʦʣʦʛʽʯʥʦʛʦ 

Åʥʝʟʘʜʦʚʽʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ-168 
ʩʫʛʣʦʙʽʚ

Åʟʘʜʦʚʽʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ-176 ʩʫʛʣʦʙʽʚ

Åʜʦʙʨʽ ʨʝʟʫʣʴʪʘʪʠ-100 ʩʫʛʣʦʙʽʚ

Åʚʽʜʤʽʥʥʽ ʨʝʟʫʣʴʪʘʪʠ-86 ʩʫʛʣʦʙʽʚ

ʆʩʪʝʦʘʨʪʨʦʟ ʪʘ 
ʘʩʝʧʪʠʯʥʠʡ ʥʝʢʨʦʟ 
ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ

(397ʧʘʮʽʻʥʪʽʚ, 530 
ʩʫʛʣʦʙʽʚ)

Åʥʝʟʘʜʦʚʽʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ-143 
ʩʫʛʣʦʙʘ

Åʟʘʜʦʚʽʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ-155 ʩʫʛʣʦʙʘʽʚ

Åʜʦʙʨʽ ʨʝʟʫʣʴʪʘʪʠ-63 ʩʫʛʣʦʙʘ

Åʚʽʜʤʽʥʥʽ ʨʝʟʫʣʴʪʘʪʠ-31 ʩʫʛʣʦʙ

ʆʩʪʝʦʘʨʪʨʦʟ ʪʘ 
ʘʩʝʧʪʠʯʥʠʡ ʥʝʢʨʦʟ 
ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʘ 

(270 ʧʘʮʽʻʥʪʽʚ, 392 
ʩʫʛʣʦʙʘ)
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ʟʘʭʚʦʨʶʚʘʥʥʷ, ʧʨʦʚʦʜʠʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʬʽʣʶ ʝʢʩʧʨʝʩʽʾ ʤʽʢʨʦʈʅʂ ʜʣʷ 

ʩʢʨʠʥʽʥʛʫ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʣʠ ʫ 36 

ʧʘʮʽʻʥʪʽʚ, ʷʢʠʤ ʧʣʘʥʫʚʘʣʦʩʷ ʚʚʝʜʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʘʩʧʽʨʘʪʫ 

ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʪʘ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ. ɿʤʽʥʠ ʝʧʽʛʝʥʝʪʠʯʥʦʾ ʨʝʛʫʣʷʮʽʾ ʟʘʥʘʯʝʥʠʭ 

ʛʝʥʽʚ ʘʩʦʮʽʡʦʚʘʥʽ ʟ ʧʦʨʫʰʝʥʥʷʤʠ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ, ʤʝʪʘʙʦʣʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ 

ʢʣʽʪʠʥ, ʘ ʪʘʢʦʞ ʚʠʚʽʣʴʥʝʥʥʷʤ ʥʠʤʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʠʛʥʘʣʴʥʠʭ ʤʦʣʝʢʫʣ ʫ 

ʢʨʦʚʦʥʦʩʥʝ ʨʫʩʣʦ. ɿʤʽʥʠ ʝʧʽʛʝʥʝʪʠʯʥʦʾ ʨʝʛʫʣʷʮʽʾ ʟʘʟʥʘʯʝʥʠʭ ʛʝʥʽʚ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʱʝ ʜʦ ʧʦʷʚʠ ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ʙʘʛʘʪʴʦʭ ʟʣʦʷʢʽʩʥʠʭ 

ʥʦʚʦʫʪʚʦʨʝʥʴ. 

ɯʥʪʝʨʧʨʝʪʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ ʝʧʽʛʝʥʝʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

- ʇʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʜʭʠʣʝʥʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʽʢʨʦʈʅʂ ʚʽʜ ʨʝʬʝʨʝʥʪʥʠʭ 

ʟʥʘʯʝʥʴ (ʚʽʜʩʫʪʥʽʡ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʦʥʢʦʟʘʭʚʦʨʶʚʘʥʴ) ï ʣʽʢʫʚʘʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ ʥʝ 

ʧʨʦʪʠʧʦʢʘʟʘʥʝ ïʛʨʫʧʘ 1; 

- ʇʨʠ ʚʽʜʭʠʣʝʥʥʽ ʦʜʥʽʻʾ ʟ ʪʨʴʦʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʽʢʨʦʈʅʂ ʚʽʜ ʨʝʬʝʨʝʥʪʥʠʭ 

ʟʥʘʯʝʥʴ (ʚʽʜʩʫʪʥʽʡ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʦʥʢʦʟʘʭʚʦʨʶʚʘʥʴ) - ʣʽʢʫʚʘʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ ʥʝ 

ʧʨʦʪʠʧʦʢʘʟʘʥʝ, ʧʦʢʘʟʘʥʠʡ ʦʥʢʦʩʢʨʠʥʽʥʛ ʚ ʜʠʥʘʤʽʮʽ ʯʝʨʝʟ 6-12 ʤʽʩʷʮʽʚ ï ʛʨʫʧʘ 2; 

- ʇʨʠ ʚʽʜʭʠʣʝʥʥʽ ʜʚʦʭ ʟ ʪʨʴʦʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʽʢʨʦʈʅʂ ʚʽʜ ʨʝʬʝʨʝʥʪʥʠʭ 

ʟʥʘʯʝʥʴ (ʥʝʟʥʘʯʥʠʡ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʦʥʢʦʟʘʭʚʦʨʶʚʘʥʴ) ï ʣʽʢʫʚʘʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ ʥʝ 

ʧʨʦʪʠʧʦʢʘʟʘʥʝ ʪʘ ʤʦʞʣʠʚʝ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʧʘʮʽʻʥʪʦʤ ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʦʛʣʷʜʫ ʫ ʩʫʤʽʞʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ, ʧʦʢʘʟʘʥʠʡ ʦʥʢʦʩʢʨʠʥʽʥʛ 1 ʨʘʟ ʥʘ 3-6 

ʤʽʩʷʮʽʚ ï ʛʨʫʧʘ 3; 

- ʇʨʠ ʚʽʜʭʠʣʝʥʥʽ ʫʩʽʭ ʪʨʴʦʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʽʢʨʦʈʅʂ ʚʽʜ ʨʝʬʝʨʝʥʪʥʠʭ 

ʟʥʘʯʝʥʴ (ʟʥʘʯʥʠʡ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʦʥʢʦʟʘʭʚʦʨʶʚʘʥʴ) ï ʣʽʢʫʚʘʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʩʪʦʚʙʫʨʦʚʽ ʢʣʽʪʠʥʠ 

ʧʨʦʪʠʧʦʢʘʟʘʥʝ,  ʧʦʢʘʟʘʥʝ ʧʨʦʭʦʜʞʝʥʥʷ ʧʘʮʽʻʥʪʦʤ ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʦʛʣʷʜʫ ʫ ʩʫʤʽʞʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ, ʪʘ ʦʥʢʦʩʢʨʠʥʽʥʛ 1 ʨʘʟ ʥʘ 3-6 ʤʽʩʷʮʽʚ ï ʛʨʫʧʘ 4. 
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ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ  ʧʘʮʽʻʥʪʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʘʙʣʠʮʽ 6.1: 

ʊʘʙʣʠʮʷ 6.1 ï ʈʝʟʫʣʴʪʘʪʠ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ, ʷʢʠʤ ʧʨʦʚʦʜʠʚʩʷ 

ʦʥʢʦʩʢʨʠʥʽʥʛ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʧʨʦʪʠʧʦʢʘʟʘʥʴ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɻʨʫʧʘ ʨʠʟʠʢʫ 1 2 3 4 

ʂʽʣʴʢʽʩʪʴ ʧʘʮʽʻʥʪʽʚ 19 12 4 1 

 

ʇʨʠʢʣʘʜ ʪʘʢʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 6.2ï6.4. 

 

ʈʠʩʫʥʦʢ 6.2 ï ʇʦʢʘʟʥʠʢʠ ʝʢʩʧʨʝʩʽʾ ʤʽʢʨʦʈʅʂ 21, ʤʽʰʝʥʥʶ ʷʢʦʾ  ̒ʦʥʢʦʛʝʥʠ 

(NANOG, c-Myc, BCL-2, SP1) ʪʘ ʦʥʢʦʩʫʧʨʝʩʦʨʠ (ɓ-ʢʘʪʝʥʽʥ, AP2) ʧʘʮʽʻʥʪʘ, 

ʷʢʦʤʫ ʧʨʦʚʦʜʠʚʩʷ ʦʥʢʦʩʢʨʠʥʽʥʛ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʧʨʦʪʠʧʦʢʘʟʘʥʴ ʜʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ  
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ʎ ̔ʛʝʥʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʨʝʘʢʮʽʶ ʢʣʽʪʠʥ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʦʚʥʽʰʥʽ ʬʘʢʪʦʨʠ, 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ɼʅʂ ʪʘ ʧʨʦʭʦʜʞʝʥʥʷ ʢʣʽʪʠʥʥʦʛʦ ʮʠʢʣʫ ɿʤʽʥʠ 

ʝʧʽʛʝʥʝʪʠʯʥʦʾ ʨʝʛʫʣʷʮʽʾ ʟʘʟʥʘʯʝʥʠʭ ʛʝʥʽʚ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʱʝ ʜʦ ʧʦʷʚʠ 

ʢʣʽʥʽʯʥʠʭ ʦʟʥʘʢ ʛʦʨʤʦʥʟʘʣʝʞʥʠʭ ʟʣʦʷʢʽʩʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ. 

 

 

ʈʠʩʫʥʦʢ 6.3 ï ʇʦʢʘʟʥʠʢʠ ʝʢʩʧʨʝʩʽʾ ʤʽʢʨʦʈʅʂ 214, ʤʽʰʝʥʥʶ ʷʢʦʾ  ̒ʦʥʢʦʛʝʥʠ 

(STAT3, mTOR, AKT) ʪʘ  ʦʥʢʦʩʫʧʨʝʩʦʨʠ (Rb1, PTEN) ʧʘʮʽʻʥʪʘ, ʷʢʦʤʫ 

ʧʨʦʚʦʜʠʚʩʷ ʦʥʢʦʩʢʨʠʥʽʥʛ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʧʨʦʪʠʧʦʢʘʟʘʥʴ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

 

ʇʦʨʫʰʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʮʠʭ ʛʝʥʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʧʨʦʣʽʬʝʨʘʪʠʚʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʢʣʽʪʠʥ ʪʘ    ʾ ʭ ʘʜʛʝʟʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʘ ʪʘʢʦʞ ʜʦ  ʘʥʛʽʦʛʝʥʝʟʫ. 

ɿʤʽʥʠ ʝʧʽʛʝʥʝʪʠʯʥʦʾ ʨʝʛʫʣʷʮʽʾ ʟʘʟʥʘʯʝʥʠʭ ʛʝʥʽʚ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʱʝ ʜʦ 

ʧʦʷʚʠ ʢʣʽʥʽʯʥʠʭ  ʦʟʥʘʢ ʙʘʛʘʪʴʦʭ ʟʣʦʷʢʽʩʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ. 
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ʈʠʩʫʥʦʢ 6.4 ï ʇʦʢʘʟʥʠʢʠ ʝʢʩʧʨʝʩʽʾ ʤʽʢʨʦʈʅʂ 182, ʤʽʰʝʥʥʶ ʷʢʦʾ  ̒ʦʥʢʦʛʝʥʠ 

(RAB27ɸ, NF-əB, E2F6) ʪʘ     ʦʥʢʦʩʫʧʨʝʩʦʨʠ (CEBPɸ, p53, BRCA1) ʧʘʮʽʻʥʪʘ, 

ʷʢʦʤʫ ʧʨʦʚʦʜʠʚʩʷ ʦʥʢʦʩʢʨʠʥʽʥʛ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʧʨʦʪʠʧʦʢʘʟʘʥʴ ʜʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

 

6.1.3 ʆʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ 

ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ 

ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

 

ʈʝʥʪʛʝʥʦʣʦʛʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ. ɼʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʩʫʛʣʦʙʘ ʚʠʟʥʘʯʘʣʠ 

ʪʠʧʦʚʽ ʫʨʘʞʝʥʥʷ, ʘ ʩʘʤʝ, ʟʚʫʞʝʥʥʷ ʩʫʛʣʦʙʦʚʦʾ ʱʽʣʠʥʠ, ʥʘʷʚʥʽʩʪʴ ʢʠʩʪ, ʩʢʣʝʨʦʟ 

ʩʫʙʭʦʥʜʨʘʣʴʥʦʾ ʢʽʩʪʢʦʚʦʾ ʪʢʘʥʠʥʠ, ʥʘʷʚʥʽʩʪʴ ʦʩʪʝʦʬʽʪʽʚ, ʧʨʠ ʘʩʝʧʪʠʯʥʦʤʫ 

ʥʝʢʨʦʟʽ ï ʟʦʥʫ ʫʨʘʞʝʥʥʷ, ʥʘʷʚʥʽʩʪʴ ʯʠ ʚʽʜʩʫʪʥʽʩʪʴ ʦʟʥʘʢ ʢʦʣʘʧʩʫ. 

ɼʣʷ ʦʮʽʥʢʠ ʩʪʘʜʽʾ ʦʩʪʝʦʘʨʪʨʦʟʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʢʣʘʩʠʬʽʢʘʮʽʶ ʚʠʨʘʞʝʥʦʩʪʽ ʨʘʜʽʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʂʝʣʣʛʨʝʥʘ-ʃʦʫʨʝʥʩʘ [252-255]: 0 

ï ʫʨʘʞʝʥʥʷ ʚʽʜʩʫʪʥʽ; 1 ï ʜʨʽʙʥʽ ʦʩʪʝʦʬʽʪʠ; 2 ï ʚʠʨʘʞʝʥʽ ʦʩʪʝʦʬʽʪʠ; 3 ï ʚʝʣʠʢʽ 

ʦʩʪʝʦʬʽʪʠ ʪʘ ʧʦʤʽʨʥʝ ʟʚʫʞʝʥʥʷ ʩʫʛʣʦʙʦʚʦʾ ʱʽʣʠʥʠ; 4 ï ʜʫʞʝ ʚʝʣʠʢʽ ʦʩʪʝʦʬʽʪʠ, 

ʩʫʛʣʦʙʦʚʘ ʱʽʣʠʥʘ ʜʫʞʝ ʟʚʫʞʝʥʘ, ʩʫʙʭʦʥʜʨʘʣʴʥʠʡ ʦʩʪʝʦʩʢʣʝʨʦʟ.  

ʋʣʴʪʨʘʟʚʫʢʦʚʝ ʦʙʩʪʝʞʝʥʥʷ. ʋʣʴʪʨʘʟʚʫʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚ ʫʩʽʭ ʧʘʮʽʻʥʪʽʚ, ʷʢʠʤ ʙʫʣʦ ʧʦʢʘʟʘʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 
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ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʫʰʢʦʜʞʝʥʴ ʤ'ʷʢʦʪʢʘʥʠʥʥʠʭ 

ʩʪʨʫʢʪʫʨ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ. 

ʇʨʠ ʦʙʩʪʝʞʝʥʥʽ ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʘ ʰʣʷʭʦʤ ʨʦʟʤʽʱʝʥʥʷ ʜʘʪʯʠʢʘ ʚ 

ʧʝʨʝʜʥʽʡ ʜʽʘʛʦʥʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʦʮʽʥʶʚʘʣʠ ʩʪʘʥ ʧʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʢʘʧʩʫʣʠ 

ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʘ, ʚʠʟʥʘʯʘʣʠ ʥʘʷʚʥʽʩʪʴ ʩʠʥʦʚʽʾʪʫ, ʚʽʟʫʘʣʽʟʫʚʘʣʠ ʛʫʙʫ 

ʚʝʨʪʣʶʞʥʦʾ ʟʘʧʘʜʠʥʠ, ʧʨʷʤʠʡ ʪʘ ʢʨʘʚʝʮʴʢʠʡ ʤ'ʷʟ, ʤ'ʷʟ-ʥʘʧʨʫʞʫʚʘʯ ʰʠʨʦʢʦʾ 

ʬʘʩʮʽʾ ʩʪʝʛʥʘ ʪʘ ʢʣʫʙʦʚʦ-ʧʦʧʝʨʝʢʦʚʠʡ ʤ'ʷʟ. ʐʣʷʭʦʤ ʨʦʟʤʽʱʝʥʥʷ ʜʘʪʯʠʢʘ ʫ 

ʧʝʨʝʜʥʽʡ ʧʦʧʝʨʝʯʥʽʡ ʧʣʦʱʠʥʽ ʦʮʽʥʶʚʘʣʠ ʩʪʘʥ ʧʝʨʝʜʥʴʦʾ ʥʘʧʽʚʩʬʝʨʠ ʛʦʣʦʚʢʠ 

ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ, ʚʽʟʫʘʣʽʟʫʚʘʣʠ ʩʪʝʛʥʦʚʫ ʘʨʪʝʨʽʶ, ʩʫʛʣʦʙʦʚʫ ʢʘʧʩʫʣʫ ʧʨʷʤʠʡ ʪʘ 

ʢʨʘʚʝʮʴʢʠʡ ʤ'ʷʟ, ʢʣʫʙʦʚʦ-ʧʦʧʝʨʝʢʦʚʠʡ ʤ'ʷʟ. ʇʨʠ ʧʦʣʦʞʝʥʥʽ ʜʘʪʯʠʢʘ ʫ 

ʣʘʪʝʨʘʣʴʥʽʡ (ʧʨʦʢʩʠʤʘʣʴʥʽʡ) ʧʦʟʜʦʚʞʥʽʡ ʧʣʦʱʠʥʽ ʦʮʽʥʶʚʘʣʠ ʩʪʘʥ ʣʘʪʝʨʘʣʴʥʦʾ 

ʥʘʧʽʚʩʬʝʨʠ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ ʪʘ ʚʽʟʫʘʣʽʟʫʚʘʣʠ ʚʝʨʭʽʚʢʫ ʚʝʣʠʢʦʛʦ 

ʚʝʨʪʣʶʛʘ, ʰʠʨʦʢʫ ʬʘʩʮʽʶ ʩʪʝʛʥʘ, ʢʘʧʩʫʣʫ ʩʫʛʣʦʙʘ, ʩʝʨʝʜʥʽʡ ʪʘ ʤʘʣʠʡ ʩʽʜʥʠʯʽ 

ʤ'ʷʟʠ. ʐʣʷʭʦʤ ʨʦʟʤʽʱʝʥʥʷ ʜʘʪʯʠʢʘ ʫ ʣʘʪʝʨʘʣʴʥʽʡ (ʜʠʩʪʘʣʴʥʽʡ) ʧʦʟʜʦʚʞʥʽʡ 

ʧʣʦʱʠʥʽ ʚʽʟʫʘʣʽʟʫʚʘʣʠ ʚʝʣʠʢʠʡ ʚʝʨʪʣʶʛ ʪʘ ʩʫʤʢʫ ʚʝʣʠʢʦʛʦ ʚʝʨʪʣʶʛʘ. ʇʨʠ 

ʨʦʟʤʽʱʝʥʥʽ ʜʘʪʯʠʢʘ ʫ ʟʘʜʥʽʡ ʧʦʟʜʦʚʞʥʽʡ ʧʣʦʱʠʥʽ ʚʽʟʫʘʣʽʟʫʚʘʣʠ ʛʦʣʦʚʢʫ 

ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ, ʩʫʛʣʦʙʦʚʫ ʢʘʧʩʫʣʫ ʪʘ ʩʽʜʥʠʯʽ ʤ'ʷʟʠ.  

ʇʨʠ ʦʙʩʪʝʞʝʥʥʽ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ ʰʣʷʭʦʤ ʨʦʟʤʽʱʝʥʥ ̫ ʜʘʪʯʠʢʘ ʫ 

ʥʘʜʥʘʜʢʦʣʽʥʥʠʢʦʚʽʡ ʧʦʟʜʦʚʞʥʽʡ ʧʣʦʱʠʥʽ ʚʠʟʥʘʯʘʣʠ ʥʘʜʥʘʜʢʦʣʽʥʥʠʢʦʚʫ ʩʫʤʢʫ 

ʪʘ ʦʮʽʥʶʚʘʣʠ ʩʪʘʥ ʩʫʭʦʞʠʣʢʘ ʯʦʪʠʨʴʦʭʛʦʣʦʚʦʛʦ ʤ'ʷʟʫ ʩʪʝʛʥʘ. ʇʨʠ ʨʦʟʤʽʱʝʥʥ ̔

ʜʘʪʯʠʢʘ ʫ ʥʘʜʥʘʜʢʦʣʽʥʥʠʢʦʚʽʡ ʧʦʧʝʨʝʯʥʽʡ ʧʣʦʱʠʥʽ ʚʠʟʥʘʯʘʣʠ ʥʘʷʚʥʽʩʪʴ 

ʩʠʥʦʚʽʾʪʫ ʪʘ ʭʦʥʜʨʦʤʘʪʦʟʥʠʭ ʪʽʣ. ʋ ʥʘʜʥʘʜʢʦʣʽʥʥʠʢʦʚʽʡ ʧʦʧʝʨʝʯʥʽʡ 

ʪʘʥʛʝʥʮʽʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʚʽʟʫʘʣʽʟʫʚʘʣʠ ʩʪʝʛʥʦʚʦ-ʥʘʜʢʦʣʽʥʥʠʢʦʚʠʡ ʩʫʛʣʦʙ. 

ʐʣʷʭʦʤ ʨʦʟʤʽʱʝʥʥʷ ʜʘʪʯʠʢʘ ʫ ʧʽʜʥʘʜʢʦʣʽʥʥʠʢʦʚʽʡ ʧʦʟʜʦʚʞʥʽʡ ʧʣʦʱʠʥʽ 

ʦʮʽʥʶʚʘʣʠ ʩʪʘʥ ʥʠʞʥʴʦʛʦ ʧʦʣʶʩʫ ʥʘʜʢʦʣʽʥʢʘ, ʛʦʨʙʠʩʪʦʩʪʽ ʚʝʣʠʢʦʛʦʤʽʣʢʦʚʦʾ 

ʢʽʩʪʢʠ, ʟʚ'ʷʟʢʠ ʥʘʜʢʦʣʽʥʢʘ, ʧʨʝʧʘʪʝʣʷʨʥʦʾ ʩʫʤʢʠ. ʋ ʧʽʜʥʘʜʢʦʣʽʥʥʠʢʦʚʽʡ 

ʧʦʧʝʨʝʯʥʽʡ ʧʣʦʱʠʥʽ ʦʮʽʥʶʚʘʣʠ ʞʠʨʦʚʝ ʪʽʣʦ ʪʘ ʟʚôʷʟʢʫ ʥʘʢʦʣʽʥʥʠʢʘ. ʇʨʠ 

ʨʦʟʤʽʱʝʥʥʽ ʜʘʪʯʠʢʘ ʫ ʧʽʜʢʦʣʽʥʥʽʡ ʮʝʥʪʨʘʣʴʥʽʡ ʧʦʟʜʦʚʞʥʽʡ ʧʣʦʱʠʥʽ ʦʮʽʥʶʚʘʣʠ 

ʞʠʨʦʚʝ ʪʽʣʦ ʧʽʜʢʦʣʽʥʥʦʾ ʷʤʢʠ, ʘ ʪʘʢʦʞ ʚʽʟʫʘʣʽʟʫʚʘʣʠ ʢʘʫʜʘʣʴʥʫ ʪʘ ʩʝʨʝʜʥʶ 

ʯʘʩʪʠʥʫ ʟʘʜʥʴʦʾ ʭʨʝʩʪʦʧʦʜʽʙʥʦʾ ʟʚôʷʟʢʠ, ʦʮʽʥʶʚʘʣʠ ʩʪʘʥ ʟʘʜʥʴʦʾ ʯʘʩʪʠʥʠ 
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ʢʘʧʩʫʣʠ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ. ʋ ʧʽʜʢʦʣʽʥʥʽʡ ʤʝʜʽʘʣʴʥʽʡ ʧʦʟʜʦʚʞʥʽʡ ʧʣʦʱʠʥʽ 

ʚʽʟʫʘʣʽʟʫʚʘʣʠ ʟʘʜʥʽʡ ʨʽʛ ʤʝʜʽʘʣʴʥʦʛʦ ʤʝʥʽʩʢʘ, ʥʘʷʚʥʽʩʪʴ ʢʠʩʪ ʤʝʥʽʩʢʘ ʘʙʦ ʢʠʩʪʠ 

ɹʝʡʢʝʨʘ. ʐʣʷʭʦʤ ʨʦʟʤʽʱʝʥʥʷ ʜʘʪʯʠʢʘ ʫ ʧʽʜʢʦʣʽʥʥʽʡ ʣʘʪʝʨʘʣʴʥʽʡ ʧʦʟʜʦʚʞʥʽʡ 

ʧʣʦʱʠʥ ̔ʚʽʟʫʘʣʽʟʫʚʘʣʠ ʟʘʜʥʽʡ ʨʽʛ ʣʘʪʝʨʘʣʴʥʦʛʦ ʤʝʥʽʩʢʘ ʪʘ ʩʫʛʣʦʙʦʚʫ ʢʘʧʩʫʣʫ. 

ʇʨʠ ʨʦʟʤʽʱʝʥʥʽ ʜʘʪʯʠʢʘ ʫ ʧʽʜʢʦʣʽʥʥʽʡ ʧʦʧʝʨʝʯʥʽʡ ʧʨʦʢʩʠʤʘʣʴʥʽʡ ʧʣʦʱʠʥʽ 

ʚʽʟʫʘʣʽʟʫʚʘʣʠ ʤʽʩʮʝ ʧʨʠʢʨʽʧʣʝʥʥʷ ʧʝʨʝʜʥʴʦʾ ʭʨʝʩʪʦʧʦʜʽʙʥʦʾ ʟʚôʷʟʢʠ ʜʦ ʩʪʝʛʥʦʚʦʾ 

ʢʽʩʪʢʠ, ʘ ʪʘʢʦʞ ʧʽʜʢʦʣʽʥʥʫ ʘʨʪʝʨʽʶ. ʋ ʧ̔ ʜʢʦʣʽʥʥʽʡ ʧʦʧʝʨʝʯʥʽʡ ʜʠʩʪʘʣʴʥʽʡ 

ʧʣʦʱʠʥʽ ʦʮʽʥʶʚʘʣʠ ʩʪʘʥ ʟʘʜʥʴʦʾ ʯʘʩʪʠʥʠ ʢʘʧʩʫʣʠ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ, 

ʩʫʛʣʦʙʦʚʦʾ ʢʘʧʩʫʣʠ ʪʘ ʚʽʟʫʘʣʽʟʫʚʘʣʠ ʤʽʩʮʝ ʧʨʠʢʨʽʧʣʝʥʥʷ ʟʘʜʥʴʦʾ ʭʨʝʩʪʦʧʦʜʽʙʥʦʾ 

ʟʚôʷʟʢʠ ʜʦ ʚʝʣʠʢʦʛʦʤʽʣʢʦʚʦʾ ʢʽʩʪʢʠ, ʩʫʜʠʥʥʦ-ʥʝʨʚʦʚʠʡ ʧʫʯʦʢ ʪʘ ʦʙʠʜʚʽ ʛʦʣʦʚʢʠ 

ʣʠʪʢʦʚʠʭ ʤ'ʷʟʽʚ. ʐʣʷʭʦʤ ʨʦʟʤʽʱʝʥʥʷ ʜʘʪʯʠʢʘ ʫ ʣʘʪʝʨʘʣʴʥʽʡ ʧʦʟʜʦʚʞʥʽʡ 

ʧʣʦʱʠʥʽ ʦʮʽʥʶʚʘʣʠ ʩʪʘʥ ʣʘʪʝʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʢʘʧʩʫʣʠ ʪʘ ʟʚôʷʟʢʦʚʦʛʦ ʘʧʘʨʘʪʫ 

ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ (ʣʘʪʝʨʘʣʴʥʫ ʢʦʣʘʪʝʨʘʣʴʥʫ ʟʚôʷʟʢʫ).  ʋ ʤʝʜʽʘʣʴʥʽʡ ʧʦʟʜʦʚʞʥʽʡ 

ʧʣʦʱʠʥʽ ʦʮʽʥʶʚʘʣʠ ʩʪʘʥ ʤʝʜʽʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʢʘʧʩʫʣʠ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ ʪʘ 

ʤʝʜʽʘʣʴʥʦʾ ʢʦʣʘʪʝʨʘʣʴʥʦʾ ʟʚôʷʟʢʠ.  

ʄʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʘ ʪʦʤʦʛʨʘʬʽʷ. ʇʨʠ ʦʙʩʪʝʞʝʥʥʽ ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʘ 

ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʦʮʽʥʶʚʘʣʠ ʥʘʩʪʫʧʥʽ 

ʧʘʨʘʤʝʪʨʠ: ʩʪʘʥ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ, ʘ ʩʘʤʝ ʾʾ ʬʦʨʤʫ, ʥʘʷʚʥʽʩʪʴ 

ʧʘʪʦʣʦʛʽʯʥʠʭ ʄʈ-ʩʠʛʥʘʣʽʚ, ʾʭ ʨʦʟʤʽʨʠ, ʩʪʘʥ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ ʥʘʚʢʦʣʦ ʚʦʛʥʠʱʘ, 

ʥʘʷʚʥʽʩʪʴ ʢʨʘʡʦʚʠʭ ʢʽʩʪʢʦʚʠʭ ʨʦʟʨʦʩʪʘʥʴ; ʩʪʘʥ ʢʫʣʴʰʦʚʦʾ  ʟʘʧʘʜʠʥʠ, ʘ ʩʘʤʝ ʾʾ 

ʬʦʨʤʫ, ʢʦʥʛʨʫʝʥʪʥʽʩʪʴ ʩʫʛʣʦʙʦʚʠʭ ʧʦʚʝʨʭʦʥʴ ʛʦʣʦʚʢʠ ʪʘ ʟʘʧʘʜʠʥʠ; ʩʪʘʥ 

ʩʫʙʭʦʥʜʨʘʣʴʥʠʭ ʚʽʜʜʽʣʽʚ ʚʝʨʪʣʶʛʦʚʦʾ ʟʘʧʘʜʠʥʠ, ʚʠʟʥʘʯʝʥʥʷ ʜʽʣʷʥʦʢ 

ʢʠʩʪʦʧʦʜʽʙʥʦʾ ʧʝʨʝʙʫʜʦʚʠ; ʩʪʘʥ ʩʫʛʣʦʙʦʚʦ ʾʱʽʣʠʥʠ; ʩʪʘʥ ʩʫʛʣʦʙʦʚʦʛʦ ʭʨʷʘɦ  - 

ʡʦʛʦ ʚʠʩʦʪʫ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʠʛʥʘʣʫ;  ʩʪʘʥ ʩʫʛʣʦʙʦʚʦ ʾʛʫʙʠ ï ʄʈ-ʩʠʛʥʘʣ, ʢʦʥʪʫʨʠ 

ʩʫʛʣʦʙʦʚʦʾ ʛʫʙʠ; ʩʪʘʥ ʧʦʨʦʞʥʠʥʠ ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʘ, ʚʤʽʩʪ ʨʽʜʠʥʠ ʫ ʥʽʡ; ʩʪʘʥ 

ʽh ʦ̔-ʬʝʤʦʨʘʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ; ʩʪʘʥ ʧʘʨʘʘʨʪʠʢʫʣʷʨʥʠʭ ʤô̫ʢʠʭ ʪʢʘʥʠʥʘʭ;  ʩʪʘʥ 

ʠhʡʢʠ  ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ; ʩʪʘʥ ʩʫʭʦʞʠʣʢʽʚ ʩʽʜʥʠʯʥʠʭ ʤôʷʟʽʚ. 

ʇʨʠ ʦʙʩʪʝʞʝʥʥʽ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʪʘ 

ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʦʮʽʥʶʚʘʣʠ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ: ʩʪʘʥ ʢʽʩʪʦʢ, ʷʢʽ 



232 
 

ʬʦʨʤʫʶʪʴ ʢʦʣʽʥʥʠʡ ʩʫʛʣʦʙ, ʾʭ ʬʦʨʤʘ ʽ ʧʦʣʦʞʝʥʥʷ; ʩʪʘʥ ʩʫʛʣʦʙʦʚʦʾ ʱʽʣʠʥʠ; 

ʩʪʘʥ ʩʫʛʣʦʙʦʚʠʭ ʧʦʚʝʨʭʦʥʴ, ʥʘʷʚʥʽʩʪʴ ʢʽʩʪʢʦʚʠʭ ʦʩʪʝʦʬʽʪʽʚ ʚʠʨʦʩʪʢʽʚ ʩʪʝʛʥʦʚʦʾ 

ʪʘ ʚʝʣʠʢʦʛʦʤʽʣʢʦʚʦʾ ʢʽʩʪʦʢ; ʩʪʘʥ ʩʫʛʣʦʙʦʚʦʛʦ ʭʨʷʱʘ, ʱʦ ʧʦʢʨʠʚʘʻ ʚʠʨʦʩʪʢʠ 

ʩʪʝʛʥʦʚʦʾ ʽ ʚʝʣʠʢʦʛʦʤʽʣʢʦʚʦʾ ʢʽʩʪʢʠ, ʥʘʜʢʦʣʽʥʥʠʢ, ʦʜʥʦʨʽʜʥʽʩʪʴ ʩʠʛʥʘʣʫ; ʩʪʘʥ 

ʤʝʜʽʘʣʴʥʦʛʦ ʤʝʥʽʩʢʘ ï ʛʦʤʦʛʝʥʥʽʩʪʴ ʩʪʨʫʢʪʫʨʠ, ʥʘʷʚʥʽʩʪʴ ʜʽʣʷʥʦʢ ʧʽʜʚʠʱʝʥʦʾ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʧʦʣʦʞʝʥʥʷ; ʩʪʘʥ ʣʘʪʝʨʘʣʴʥʦʛʦ ʤʝʥʽʩʢʘ ï ʛʦʤʦʛʝʥʥʽʩʪʴ ʩʪʨʫʢʪʫʨʠ, 

ʥʘʷʚʥʽʩʪʴ ʜʽʣʷʥʦʢ ʧʽʜʚʠʱʝʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʧʦʣʦʞʝʥʥʷ; ʩʪʘʥ ʧʝʨʝʜʥʴʦʾ 

ʭʨʝʩʪʦʧʦʜʽʙʥʦ ʾ ʟʚ'ʷʟʢʠ ï ʬʦʨʤʘ ʽ ʧʦʣʦʞʝʥʥʷ, ʄʈ-ʩʠʛʥʘʣ; ʩʪʘʥ ʟʘʜʥɹʦʾ 

ʭʨʝʩʪʦʧʦʜʽʙʥʦʾ ʟʚ'ʷʟʢʠ ï ʬʦʨʤʘ ʽ ʧʦʣʦʞʝʥʥʷ, ʄʈ-ʩʠʛʥʘʣ; ʩʪʘʥ ʢʦʣʘʪʝʨʘʣʴʥʠʭ 

ʟʚ'ʷʟʦʢ, ʾʭ ʪʦʚʱʠʥʫ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʛʥʘʣʫ; ʩʪʘʥ ʟʚ'ʷʟʦʢ ʥʘʜʢʦʣʽʥʢʘ; ʥʘʷʚʥʽʩʪʴ 

ʨʽʜʠʥʠ ʚ ʟʘʚʦʨʦʪʘʭ, ʩʫʤʢʘʭ ʪʘ ʚ ʧʦʨʦʞʥʠʥʽ ʩʫʛʣʦʙʘ; ʩʪʘʥ ʥʘʜʢʦʣʽʥʢʘ,  ʡʦʛʦ ʪʠʧ 

(ʟʘ Wiberg); ʩʪʘʥ ʙʣʦʢʫ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ, ʥʘʷʚʥʽʩʪʴ ʜʠʩʧʣʘʩʪʠʯʥʠʭ ʦʟʥʘʢ; ʥ̔ʜʝʢʩ 

ɯʥʩʘʣʣ-ʉʘʣʚʘʪʽ; ʩʪʘʥ ʢʦʨʪʠʢʘʣʴʥʦʛʦ ʩʫʙʭʦʥʜʨʘʣʴʥʦʛʦ ʰʘʨʫ, ʡʦʛʦ ʢʦʥʪʫʨʠ ʽ 

ʪʦʚʱʠʥʫ, ʟʤʽʥʠ ʩʠʛʥʘʣʫ. 

ɼʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʧʨʠ ʄʈʊ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʘʩʪʫʧʥʽ ʰʢʘʣʠ: 

ʂʣʘʩʠʬʽʢʘʮʽʷ  ʘʩʝʧʪʠʯʥʦʛʦ ʥʝʢʨʦʟʫ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ ʟʘ Ficat and 

Arlet  [256-259]: 

ʉʪʘʜʽʷ 0: ʦʛʣʷʜʦʚʘ ʨʝʥʪʛʝʥʦʛʨʘʤʘ ʚ ʥʦʨʤʽ, ʄʈʊ ʚ ʥʦʨʤʽ, ʢʣʽʥʽʯʥʽ ʩʠʤʧʪʦʤʠ 

ʚʽʜʩʫʪʥʽ; ɯ ʩʪʘʜʽʷ: ʦʛʣʷʜʦʚʘ ʨʝʥʪʛʝʥʦʛʨʘʤʘ - ʥʦʨʤʘ ʘʙʦ ʥʝʟʥʘʯʥʘ ʦʩʪʝʦʧʝʥʽʷ, 

ʄʈʊ ï ʥʘʙʨʷʢ, ʩʢʘʥʫʚʘʥʥʷ ʢʽʩʪʦʢ - ʧʽʜʚʠʱʝʥʝ ʧʦʛʣʠʥʘʥʥʷ, ʢʣʽʥʽʯʥʘ 

ʩʠʤʧʪʦʤʘʪʠʢʘ - ʙʽʣʴ, ʷʢ ʧʨʘʚʠʣʦ, ʚ ʧʘʭʫ; II ʩʪʘʜʽʷ: ʨʝʥʪʛʝʥʦʛʨʘʤʘ - ʟʤʽʰʘʥʘ 

ʦʩʪʝʦʧʝʥʽʷ ʪʘ/ʘʙʦ ʩʢʣʝʨʦʟ ʪʘ/ʘʙʦ ʩʫʙʭʦʥʜʨʘʣʴʥʽ ʢʽʩʪʠ, ʙʝʟ ʙʫʜʴ-ʷʢʦʾ 

ʩʫʙʭʦʥʜʨʘʣʴʥʦʾ ʧʨʦʟʦʨʦʩʪʽ (ʟʥʘʢ ʧʽʚʤʽʩʷʮʷ), ʄʈʊ - ʛʝʦʛʨʘʬʽʯʥʠʡ ʜʝʬʝʢʪ, 

ʩʢʘʥʫʚʘʥʥʷ ʢʽʩʪʦʢ - ʧʽʜʚʠʱʝʥʝ ʧʦʛʣʠʥʘʥʥʷ, ʢʣʽʥʽʯʥʽ ʩʠʤʧʪʦʤʠ - ʙʽʣʴ ʽ ʩʢʫʪʽʩʪʴ; 

III ʩʪʘʜʽʷ: ʨʝʥʪʛʝʥʦʛʨʘʤʘ - ʟʥʘʢ ʧʽʚʤʽʩʷʮʷ ʪʘ ʤʦʞʣʠʚʠʡ ʢʦʨʪʠʢʘʣʴʥʠʡ ʢʦʣʘʧʩ, 

ʄʈʊ - ʪʝ ʩʘʤʝ, ʱʦ ʟʚʠʯʘʡʥʘ ʨʝʥʪʛʝʥʦʛʨʘʤʘ, ʢʣʽʥʽʯʥʽ ʩʠʤʧʪʦʤʠ - ʙʽʣʴ ʽ ʩʢʫʪʽʩʪʴ 

+/- ʽʨʨʘʜʽʘʮʽʷ ʚ ʢʦʣʽʥʦ ʽ ʢʫʣʴʛʘʚʽʩʪʴ; IV ʩʪʘʜʽʷ: ʨʝʥʪʛʝʥʦʛʨʘʤʘ - ʢʽʥʮʝʚʘ ʩʪʘʜʽʷ ʟ 

ʦʟʥʘʢʘʤʠ ʚʪʦʨʠʥʥʠʭ ʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʟʤʽʥ, ʄʈʊ - ʪʝ ʩʘʤʝ, ʱʦ ʡ ʨʝʥʪʛʝʥʦʛʨʘʤʘ, 

ʢʣʽʥʽʯʥʽ ʩʠʤʧʪʦʤʠ - ʙʽʣʴ ʽ ʢʫʣʴʛʘʚʽʩʪʴ. 
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ʂʣʘʩʠʬʽʢʘʮʽʷ ʘʩʝʧʪʠʯʥʦʛʦ ʥʝʢʨʦʟʫ ʟʘ ARCO [260-261]: 

ʩʪʘʜʽʷ 0 

ʦʛʣʷʜʦʚʘ ʨʝʥʪʛʝʥʦʛʨʘʤʘ: ʚ ʥʦʨʤʽ 

ʄʈʊ: ʚ ʥʦʨʤʽ 

ʢʣʽʥʽʯʥʦ: ʩʠʤʧʪʦʤʽʚ ʥʝʤʘʻ 

ɯ ʩʪʘʜʽʷ 

ʦʛʣʷʜʦʚʘ ʨʝʥʪʛʝʥʦʛʨʘʤʘ: ʚ ʥʦʨʤʽ 

ʄʈʊ ʘʙʦ ʩʢʘʥʫʚʘʥʥʷ ʢʽʩʪʦʢ: ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʠ 

ʢʣʽʥʽʯʥʦ: ʚʽʜʩʫʪʥʽʩʪʴ ʩʠʤʧʪʦʤʽʚ ʘʙʦ ʦʟʥʘʢʠ ʥʘʷʚʥʦʩʪʽ 

II ʩʪʘʜʽʷ 

ʦʛʣʷʜʦʚʘ ʨʝʥʪʛʝʥʦʛʨʘʤʘ: ʟʤʽʥʠ ʪʨʘʙʝʢʫʣʷʨʥʦʾ ʢʽʩʪʢʠ ʙʝʟ ʟʤʽʥ ʩʫʙʭʦʥʜʨʘʣʴʥʦʾ 

ʢʽʩʪʢʠ; ʟʙʝʨʝʞʝʥʘ ʩʫʛʣʦʙʦʚʘ ʱʽʣʠʥʘ 

ʄʈʊ: ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʠ, ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʚʠʛʣʷʜ 

ʢʣʽʥʽʯʥʦ: ʥʘʷʚʥʽ ʩʠʤʧʪʦʤʠ 

III ʩʪʘʜʽʷ 

ʥʘʷʚʥʽʩʪʴ ʟʤʽʥ ʪʨʘʙʝʢʫʣʷʨʥʦʾ ʢʽʩʪʢʠ ʪʘ ʩʫʙʭʦʥʜʨʘʣʴʥʦʛʦ ʧʝʨʝʣʦʤʫ (ʟʥʘʢ 

ʧʽʚʤʽʩʷʮʷ ʘʙʦ ʢʦʣʘʧʩ ʩʫʙʭʦʥʜʨʘʣʴʥʦʾ ʢʽʩʪʢʠ); ʟʙʝʨʝʞʝʥʘ ʩʫʛʣʦʙʦʚʘ ʱʽʣʠʥʘ 

ʢʣʽʥʽʯʥʦ: ʥʘʷʚʥʽ ʩʠʤʧʪʦʤʠ 

ʜʘʣʽ ʧʦʜʽʣʷʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʛʣʠʙʠʥʠ ʟʘʧʘʜʠʥʠ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ: 

IIIA - ʟʘʧʘʜʠʥʘ Ò2 ʤʤ, IIIB - ʟʘʧʘʜʠʥʘ >2 ʤʤ 

ʩʪʘʜʽʷ IV 

ʦʟʥʘʢʠ ʦʩʪʝʦʘʨʪʨʦʟʫ ʟ ʜʝʬʦʨʤʦʚʘʥʦʶ ʛʦʣʦʚʢʦ  ʁʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ, ʟʤʽʥʘʤʠ 

ʢʫʣʴʰʦʚʦʾ ʟʘʧʘʜʠʥʠ ʪʘ ʟʚʫʞʝʥʦʶ ʩʫʛʣʦʙʦʚʦʶ ʱʽʣʠʥʦʶ 

ʢʣʽʥʽʯʥʦ: ʥʘʷʚʥʽ ʩʠʤʧʪʦʤʠ 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʘʩʝʧʪʠʯʥʦʛʦ ʥʝʢʨʦʟʫ ʟʘ  Steinberg [262]: 

ʩʪʘʜʽʷ 0: ʥʦʨʤʘʣʴʥʽ ʘʙʦ ʥʝʜʽʘʛʥʦʩʪʠʯʥʽ ʨʝʥʪʛʝʥʦʛʨʘʤʠ, ʄʈʊ ʽ ʩʢʘʥʫʚʘʥʥʷ 

ʢʽʩʪʦʢ ʭʚʦʨʦʾ ʢʽʥʮʽʚʢʠ (ʯʘʩʪʦ ʟʘʣʫʯʝʥʝ ʢʦʥʪʨʘʣʘʪʝʨʘʣʴʥʝ ʩʪʝʛʥʦ ʘʙʦ ʧʘʮʽʻʥʪ ʤʘʻ 

ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ ʪʘ ʙʽʣʴ ʫ ʩʪʝʛʥʽ) 

I ʩʪʘʜʽʷ: ʥʦʨʤʘʣʴʥʘ ʨʝʥʪʛʝʥʦʛʨʘʤʘ, ʘʥʦʤʘʣʴʥʝ ʩʢʘʥʫʚʘʥʥʷ ʢʽʩʪʦʢ ʪʘ/ʘʙʦ ʄʈʊ 
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II ʩʪʘʜʽʷ: ʢʽʩʪʦʟʥʦ-ʩʢʣʝʨʦʪʠʯʥʽ ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʽ ʟʤʽʥʠ 

III ʩʪʘʜʽʷ: ʩʫʙʭʦʥʜʨʘʣʴʥʠʡ ʧʨʦʩʚʽʪ ʘʙʦ ʦʟʥʘʢʘ ʧʽʚʤʽʩʷʮʷ 

ɯV ʩʪʘʜʽʷ: ʩʧʣʦʱʝʥʥʷ ʛʦʣʽʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ ʽʟ ʟʘʛʣʠʙʣʝʥʥʷʤ, ʱʦ ʧʨʦʛʨʝʩʫʻ 

ʣʝʛʢʠʡ: <2 ʤʤ 

ʧʦʤʽʨʥʠʡ: 2-4 ʤʤ 

ʪʷʞʢʠʡ: >4 ʤʤ 

V ʩʪʘʜʽʷ: ʟʚʫʞʝʥʥʷ ʩʫʛʣʦʙʦʚʦʾ ʱʽʣʠʥʠ ʟ ʫʨʘʞʝʥʥʷʤ ʢʫʣʴʰʦʚʦʾ ʟʘʧʘʜʠʥʠ ʘʙʦ 

ʙʝʟ ʥʴʦʛʦ 

VI ʩʪʘʜʽʷ: ʧʨʦʛʨʝʩʫʶʯʽ ʜʝʛʝʥʝʨʘʪʠʚʥʽ ʟʤʽʥʠ 

ʂʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʩʪʫʧʝʥʷ ʟʘʣʫʯʝʥʥʷ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʩʪʘʜʽʡ IïV: 

ʩʪʘʜʽʷ I ʽ II 

A-ʣʝʛʢʠʡ: <15% ʫʨʘʞʝʥʥʷ ʛʦʣʦʚʠ, ʷʢ ʚʠʜʥʦ ʥʘ ʨʝʥʪʛʝʥʦʛʨʘʤʽ ʘʙʦ ʄʈʊ 

B-ʧʦʤʽʨʥʠʡ: ʚʽʜ 15% ʜʦ 30% 

C-ʪʷʞʢʠʡ: >30% 

III ʩʪʘʜʽʷ 

A-ʣʝʛʢʠʡ: ʩʫʙʭʦʥʜʨʘʣʴʥʠʡ ʢʦʣʘʧʩ (ʧʽʚʤʽʩʷʮʴ) ʤʝʥʰʝ<15% ʧʦʚʝʨʭʥʽ ʩʫʛʣʦʙʘ 

B-ʧʦʤʽʨʥʠʡ: ʧʽʚʤʽʩʷʮʴ ʚʽʜ 15% ʜʦ 30% 

C-ʪʷʞʢʠʡ: ʧʽʚʤʽʩʷʮʴ ʥʠʞʯʝ >30% 

IV ʩʪʘʜʽʷ  

A-ʣʝʛʢʠʡ: <15% ʧʦʚʝʨʭʥʽ ʟʨʫʡʥʦʚʘʥʦ, ʘ ʟʘʧʘʜʠʥʘ ʩʪʘʥʦʚʠʪʴ <2 ʤʤ 

B-ʧʦʤʽʨʥʠʡ: ʢʦʣʘʧʩ ʚʽʜ 15% ʜʦ 30% ʘʙʦ ʟʘʧʘʜʠʥʘ ʥʘ 2-4 ʤʤ 

C-ʪʷʞʢʠʡ: >30% ʢʦʣʘʧʩʫ ʘʙʦ >4 ʤʤ ʜʝʧʨʝʩʽʾ 

V ʩʪʘʜʽʷ  

A, B ʘʙʦ C: ʩʝʨʝʜʥʻ ʫʨʘʞʝʥʥʷ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ, ʷʢ ʚʠʟʥʘʯʝʥʦ ʧʨʠ 

ʩʪʘʜʽʾ IV, ʪʘ ʫʨʘʞʝʥʥʷ ʢʫʣʴʰʦʚʦʾ ʟʘʧʘʜʠʥʠ 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʘʩʝʧʪʠʯʥʦʛʦ ʥʝʢʨʦʟʫ ʟʘ Mitchell  [263-265]: 

ʩʪʘʜʽʷ ɸ 

ʊ1: ʛʽʧʝʨʽʥʪʝʥʩʠʚʥʠʡ 

ʊ2: ʧʨʦʤʽʞʥʠʡ 

ʩʠʛʥʘʣ, ʘʥʘʣʦʛʽʯʥʠʡ ʩʠʛʥʘʣʫ ʞʠʨʫ 
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ʩʪʘʜʽʷ ɹ 

ʊ1: ʛʽʧʝʨʽʥʪʝʥʩʠʚʥʠʡ 

ʊ2: ʛʽʧʝʨʽʥʪʝʥʩʠʚʥʠʡ 

ʩʠʛʥʘʣ, ʘʥʘʣʦʛʽʯʥʠʡ ʩʠʛʥʘʣʫ ʧʽʜʛʦʩʪʨʦʛʦ ʢʨʦʚʠʣʠʚʫ 

ʩʪʘʜʽʷ ʉ 

ʊ1: ʛʽʧʦʽʥʪʝʥʩʠʚʥʠʡ 

ʊ2: ʛʽʧʝʨʽʥʪʝʥʩʠʚʥʠʡ 

ʩʠʛʥʘʣ, ʘʥʘʣʦʛʽʯʥʠʡ ʩʠʛʥʘʣʫ ʨʽʜʠʥʠ/ʥʘʙʨʷʢʫ 

ʩʪʘʜʽʷ D 

ʊ1: ʛʽʧʦʽʥʪʝʥʩʠʚʥʠʡ 

ʊ2: ʛʽʧʦʽʥʪʝʥʩʠʚʥʠʡ 

ʩʠʛʥʘʣ, ʘʥʘʣʦʛʽʯʥʠʡ ʩʠʛʥʘʣʫ ʬʽʙʨʦʟʫ 

ʇʨʠ ʘʩʝʧʪʠʯʥʦʤʫ ʥʝʢʨʦʟʽ ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʘʥʴ 

ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ  ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʢʣʘʩʠʬʽʢʘʮʽʶ Japanese Investigation Committee [266] (ʨʠʩ. 6.5): 

 

ʈʠʩʫʥʦʢ 6.5 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʘʩʝʧʪʠʯʥʦʛʦ ʥʝʢʨʦʟʫ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ 

Japanese Investigation Committee ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʝʨʝʙʽʛʫ ʘʩʝʧʪʠʯʥʦʛʦ 

ʥʝʢʨʦʟʫ ʢʫʣʴʰʦʚʦʛʦ ʩʫʛʣʦʙʘ [266] 

 

ɿʛʽʜʥʦ ʟʘʟʥʘʯʝʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʦʙʩʷʛ ʫʨʘʞʝʥʥʷ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ 

ʚʽʜʧʦʚʽʜʘʻ ʪʠʧʘʤ A, B ʪʘ C. ʊʠʧ ʉ ʚ ʩʚʦʶ ʯʝʨʛʫ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʪʠʧ ʉ1 ʪʘ ʉ2. 
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ʊʘʢʦʞ ʚʠʜʽʣʷʶʪʴ ʧʨʝʢʦʣʘʧʪʦʾʜʥʫ ʪʘ ʢʦʣʘʧʪʦʾʜʥʫ ʩʪʘʜʽʶ. ɺ ʧʨʝʢʦʣʘʧʪʦʾʜʥʽʡ 

ʩʪʘʜʽʾ ʨʠʟʠʢ ʨʫʡʥʫʚʘʥʥʷ ʛʦʣʦʚʢʠ ʩʪʝʛʥʦʚʦʾ ʢʽʩʪʢʠ ʻ ʥʘʩʪʫʧʥʠʤ: 

· ʇʨʠ ʪʠʧʽ ɸ ʨʠʟʠʢ ʨʫʡʥʫʚʘʥʥʷ ʛʦʣʦʚʢʠ ʚʽʜʩʫʪʥʽʡ; 

· ʇʨʠ ʪʠʧʽ ɺ ʨʠʟʠʢ ʨʫʡʥʫʚʘʥʥʷ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 10%; 

· ʇʨʠ ʪʠʧʽ ʉ1 ʨʠʟʠʢ ʨʫʡʥʫʚʘʥʥʷ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 30%; 

· ʇʨʠ ʪʠʧʽ ʉ2 ʨʠʟʠʢ ʨʫʡʥʫʚʘʥʥʷ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 70%. 

ʊʘʢʠʤ ʯʠʥʦʤ ʤʝʪʦʜʦʣʦʛʽʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ 

ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ (ʨʠʩ. 6.6):  

 

 

ʈʠʩʫʥʦʢ 6.6 ï ʉʭʝʤʘ ʤʝʪʦʜʦʣʦʛʽʾ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ 

ʦʩʪʝʦʘʨʪʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

 

ʄʝʪʦʜʦʣʦʛʽʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʘʩʝʧʪʠʯʥʠʤ 

ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʤʘʻ ʥʘʩʪʫʧʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ (ʨʠʩ. 6.7):  
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ʈʠʩʫʥʦʢ 6.7 ï ʉʭʝʤʘ ʤʝʪʦʜʦʣʦʛʽʾ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ 

ʘʩʝʧʪʠʯʥʠʤ ʥʝʢʨʦʟʦʤ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ  

 

6.2 ʋʣʴʪʨʘʟʚʫʢʦʚʘ ʥʘʚʽʛʘʮʽʷ ʩʪʨʫʢʪʫʨ ʢʫʣʴʰʦʚʦʛʦ ʪʘ ʢʦʣʽʥʥʦʛʦ 

ʩʫʛʣʦʙʽʚ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ  

 

ʅʘʤʠ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ (ʋɿ) ʥʘʚʽʛʘʮʽʾ ʜʣʷ ʚʚʝʜʝʥʥʷ 

ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʫ ʢʫʣʴʰʦʚʠʡ ʪʘ ʢʦʣʽʥʥʠʡ ʩʫʛʣʦʙʠ [267]. 

 

6.2.1 ʋʣʴʪʨʘʟʚʫʢʦʚʘ ʥʘʚʽʛʘʮʽʷ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʨʝʛʝʥʝʨʘʪʠʚʥʠʭ ʽʥʪʝʨʚʝʥʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ  

 

ʅʘʜʥʘʜʢʦʣʽʥʥʠʢʦʚʠʡ ʧʦʟʜʦʚʞʥʽʡ ʜʦʩʪʫʧ (ʨʠʩ. 6.8). ɿ ʮʦɹʛʦ ʜʦʩʪʫʧʫ 

ʚʠʢʦʥʫʚʘʣʠ ʽʥ'ʻʢʮʽʾ ʚ ʩʫʭʦʞʠʣʦʢ ʯʦʪʠʨʴʦʭʛʦʣʦʚʦʛʦ ʤ'ʷʟʫ ʩʪʝʛʥʘ (1), 

ʥʘʜʢʦʣʽʥʥʠʢʦʚʦ-ʩʪʝʛʥʦʚʠʡ ʩʫʛʣʦʙ (2) (ʨʠʩ. 6.9). ʇʦʣʦʞʝʥʥʷ ʧʘʮʽʻʥʪʘ ʪʘ ʪʝʭʥʽʢʘ. 

ʇʘʮʽʻʥʪ ʧʝʨʝʙʫʚʘʻ ʚ ʧʦʣʦʞʝʥʥʽ ʥʘ ʩʧʠʥʽ ʟ ʨʦʟʽʛʥʫʪʦʶ ʥʠʞʥʴʦʶ ʢʽʥʮʽʚʢʦʶ. 

ʇʘʣʴʧʫʻʪʴʩʷ ʤʝʜʽʘʣʴʥʠʡ ʪʘ ʣʘʪʝʨʘʣʴʥʠʡ ʢʨʘʡ ʥʘʜʢʦʣʽʥʢʘ, ʘ ʪʘʢʦʞ ʚʝʨʭʥʽʡ ʡʦʛʦ 

ʧʦʣʶʩ. ɼʘʪʯʠʢ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʦ ʮʝʥʪʨʫ ʥʘʜ ʚʝʨʭʥʽʤ ʧʦʣʶʩʦʤ. 
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ʈʠʩʫʥʦʢ 6.8 ï ʌʦʪʦ ʧʦʣʦʞʝʥʥʷ ʢʽʥʮʽʚʢʠ ʪʘ ʜʘʪʯʠʢʘ ʧʨʠ ʋɿ-ʥʘʚʽʛʘʮʽʾ ʢʦʣʽʥʥʦʛʦ 

ʩʫʛʣʦʙʘ ʧʨʠ ʥʘʜʥʘʜʢʦʣʽʥʥʠʢʦʚʦ-ʧʦʟʜʦʚʞʥʴʦʤʫ ʜʦʩʪʫʧʽ 

 

ɺʽʟʫʘʣʽʟʫʻʤʦ ʥʝʦʙʭʽʜʥʝ ʤʽʩʮʝ ʚʚʝʜʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ 

(ʨʠʩ.6.9)     ʪʘ ʚʠʢʦʥʫʻʤʦ ʽʥ'ʻʢʮʽʶ, ʢʦʥʪʨʦʣʶʶʯʠ ʚʚʝʜʝʥʥʷ. 

 

 

 

ʈʠʩʫʥʦʢ 6.9 ï ʌʦʪʦ ʤʽʩʮ ɹʽʥ'ʻʢʮʽʡ ʫ ʩʫʭʦʞʠʣʦʢ ʯʦʪʠʨʴʦʭʛʦʣʦʚʦʛʦ ʤ'ʷʟʫ ʩʪʝʛʥʘ 

(1), ʥʘʜʢʦʣʽʥʥʠʢʦʚʦ-ʩʪʝʛʥʦʚʠʡ ʩʫʛʣʦʙ (2)  
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ʅʘʜʥʘʜʢʦʣʽʥʥʠʢʦʚʠʡ ʧʦʟʜʦʚʞʥʽʡ ʜʦʩʪʫʧ ʟʽ ʟʛʠʥʘʥʥʷʤ ʚ ʢʦʣʽʥʥʦʤʫ 

ʩʫʛʣʦʙʽ (ʨʠʩ. 6.10). ɿ ʮʦɹʛʦ ʜʦʩʪʫʧʫ ʚʠʢʦʥʫʚʘʣʠ ʽʥ'ʻʢʮʽʾ ʫ ʚʝʨʭʥʽʡ ʟʘʚʦʨʦʪ 

ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ. 

ʇʦʣʦʞʝʥʥʷ ʧʘʮʽʻʥʪʘ ʪʘ ʪʝʭʥʽʢʘ. ʇʘʮʽʻʥʪ ʧʝʨʝʙʫʚʘʻ ʚ ʧʦʣʦʞʝʥʥʽ ʥʘ ʩʧʠʥʽ, 

ʧʽʜ ʥʠʞʥʶ ʪʨʝʪʠʥʫ ʩʪʝʛʥʘ ʧʽʜʢʣʘʜʘʻʪʴʩʷ ʚʘʣʠʢ, ʜʦʩʷʛʘʶʯʠ 30-40Ü ʟʛʠʥʘʥʥʷ ʚ 

ʢʦʣʽʥʥʦʤʫ ʩʫʛʣʦʙʽ (ʨʠʩ. 6.10). ʇʘʣʴʧʫʻʪʴʩʷ ʤʝʜʽʘʣʴʥʠʡ ʪʘ ʣʘʪʝʨʘʣʴʥʠʡ ʢʨʘʡ 

ʥʘʜʢʦʣʽʥʢʘ, ʘ ʪʘʢʦʞ ʚʝʨʭʥʽʡ ʡʦʛʦ ʧʦʣʶʩ. ɼʘʪʯʠʢ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʦ ʮʝʥʪʨʫ ʥʘʜ 

ʚʝʨʭʥʽʤ ʧʦʣʶʩʦʤ.  

 

 

 

ʈʠʩʫʥʦʢ 6.10 ï ʌʦʪʦ ʧʦʣʦʞʝʥʥʷ ʢʽʥʮʽʚʢʠ ʪʘ ʜʘʪʯʠʢʘ ʋɿ-ʥʘʚʽʛʘʮʽʾ ʢʦʣʽʥʥʦʛʦ 

ʩʫʛʣʦʙʘ ʧʨʠ ʥʘʜʥʘʜʢʦʣʽʥʥʠʢʦʚʦʤʫ ʧʦʟʜʦʚʞʥʴʦʤʫ ʜʦʩʪʫʧʽ ʟʽ ʟʛʠʥʘʥʥʷʤ ʚ 

ʢʦʣʽʥʥʦʤʫ ʩʫʛʣʦʙʽ 

 

ɺʽʟʫʘʣʽʟʫʻʤʦ ʥʝʦʙʭʽʜʥʝ ʤʽʩʮʝ ʚʚʝʜʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ (ʨʠʩ. 

6.11) ʪʘ ʚʠʢʦʥʫʻʤʦ ʽʥ'ʻʢʮʽʶ, ʢʦʥʪʨʦʣʶʶʯʠ ʚʚʝʜʝʥʥʷ. 

 

ʈʠʩʫʥʦʢ 6.11 ï ʌʦʪʦ ʤʽʩʮʷ ̔ ʥ'ʻʢʮʽʾ ʫ ʚʝʨʭʥʽʡ ʟʘʚʦʨʦʪ ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ  
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ʇʽʜʥʘʜʢʦʣʽʥʢʦʚʠʡ ʧʦʟʜʦʚʞʥʽʡ ʜʦʩʪʫʧ (ʨʠʩ. 6.12). ɿ ʮʦɹʛʦ ʜʦʩʪʫʧʫ 

ʚʠʢʦʥʫʚʘʣʠ ʽʥ'ʻʢʮʽʾ ʫ ʚʣʘʩʥʫ ʟʚ'ʷʟʢʫ ʥʘʜʢʦʣʽʥʢʘ (1), ʛʣʠʙʦʢʫ ʧʽʜʥʘʜʢʦʣʽʥʥʠʢʦʚʫ 

ʩʫʤʢʫ (2), ʞʠʨʦʚʝ ʪʽʣʦ ɻʦʬʬʘ (3). 

ʇʦʣʦʞʝʥʥʷ ʧʘʮʽʻʥʪʘ ʪʘ ʪʝʭʥʽʢʘ. ʇʘʮʽʻʥʪ ʧʝʨʝʙʫʚʘʻ ʚ ʧʦʣʦʞʝʥʥʽ ʥʘ ʩʧʠʥʽ, 

ʧʽʜ ʥʠʞʥʶ ʪʨʝʪʠʥʫ ʩʪʝʛʥʘ ʧʽʜʢʣʘʜʘʻʪʴʩʷ ʚʘʣʠʢ, ʜʦʩʷʛʘʶʯʠ 30-40Ü ʟʛʠʥʘʥʥʷ ʚ 

ʢʦʣʽʥʥʦʤʫ ʩʫʛʣʦʙʽ (ʜʠʚ. ʨʠʩ. 6.12). ʇʘʣʴʧʫʻʪʴʩʷ ʤʝʜʽʘʣʴʥʠʡ ʪʘ ʣʘʪʝʨʘʣʴʥʠʡ 

ʢʨʘʡ ʥʘʜʢʦʣʽʥʢʘ, ʘ ʪʘʢʦʞ ʡʦʛʦ ʥʠʞʥʽʡ ʧʦʣʶʩ. ɼʘʪʯʠʢ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʦ 

ʮʝʥʪʨʫ ʧʽʜ ʥʠʞʥʽʤ ʧʦʣʶʩʦʤ ʚ ʧʨʦʝʢʮʽʾ ʚʣʘʩʥʦʾ ʟʚ'ʷʟʢʠ ʥʘʜʢʦʣʽʥʢʘ. 

 

ʈʠʩʫʥʦʢ 6.12 ï ʌʦʪʦ ʧʦʣʦʞʝʥʥʷ ʢʽʥʮʽʚʢʠ ʪʘ ʜʘʪʯʠʢʘ ʋɿ-ʥʘʚʽʛʘʮʽʾ ʢʦʣʽʥʥʦʛʦ 

ʩʫʛʣʦʙʘ ʧʨʠ ʧʽʜʥʘʜʢʦʣʽʥʥʠʢʦʚʦʤʫ ʧʦʟʜʦʚʞʥʴʦʤʫ ʜʦʩʪʫʧʽ 

 

ɺʽʟʫʘʣʽʟʫʻʤʦ ʥʝʦʙʭʽʜʥʝ ʤʽʩʮʝ ʚʚʝʜʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ  (ʨʠʩ. 

6.13) ʪʘ ʚʠʢʦʥʫʻʤʦ ʽʥ'ʻʢʮʽʶ, ʢʦʥʪʨʦʣʶʶʯʠ ʚʚʝʜʝʥʥʷ. 

 

ʈʠʩʫʥʦʢ 6.13 ï ʌʦʪʦ ʤʽʩʮ ɹ̔ ʥ'ʻʢʮʽʡ ʫ ʚʣʘʩʥʫ ʟʚ'ʷʟʢʫ ʥʘʜʢʦʣʽʥʢʘ (1), ʛʣʠʙʦʢʫ 

ʧʽʜʥʘʜʢʦʣʽʥʢʦʚʫ ʩʫʤʢʫ (2)  
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ʇʽʜʥʘʜʢʦʣʽʥʢʦʚʠʡ ʧʦʧʝʨʝʯʥʠʡ ʜʦʩʪʫʧ (ʨʠʩ. 6.14). ɿ ʮʦɹʛʦ ʜʦʩʪʫʧʫ 

ʚʠʢʦʥʫʚʘʣʠ ̔ ʥ'ʻʢʮʽʾ ʫ  ʞʠʨʦʚʝ ʪʽʣʦ ɻʦʬʬʘ. 

ʇʦʣʦʞʝʥʥʷ ʧʘʮʽʻʥʪʘ ʪʘ ʪʝʭʥʽʢʘ. ʇʘʮʽʻʥʪ ʧʝʨʝʙʫʚʘʻ ʚ ʧʦʣʦʞʝʥʥʽ ʥʘ ʩʧʠʥʽ, 

ʥʠʞʥʷ ʢʽʥʮʽʚʢʘ ʨʦʟʽʛʥʫʪʘ. ʇʘʣʴʧʫʻʪʴʩʷ ʤʝʜʽʘʣʴʥʠʡ ʪʘ ʣʘʪʝʨʘʣʴʥʠʡ ʢʨʘʡ 

ʥʘʜʢʦʣʽʥʢʘ, ʘ ʪʘʢʦʞ ʡʦʛʦ ʥʠʞʥʽʡ ʧʦʣʶʩ. ɼʘʪʯʠʢ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʦ ʮʝʥʪʨʫ ʧʽʜ 

ʥʠʞʥʽʤ ʧʦʣʶʩʦʤ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʨʦʝʢʮʽʾ ʚʣʘʩʥʦʾ ʟʚ'ʷʟʢʠ ʥʘʜʢʦʣʽʥʢʘ (ʜʠʚ. 

ʨʠʩ. 6.14). 

 
 

ʈʠʩʫʥʦʢ 6.14 ï ʌʦʪʦ ʧʦʣʦʞʝʥʥʷ ʢʽʥʮʽʚʢʠ ʪʘ ʜʘʪʯʠʢʘ ʋɿ-ʥʘʚʽʛʘʮʽʾ ʢʦʣʽʥʥʦʛʦ 

ʩʫʛʣʦʙʘ ʧʨʠ ʧʽʜʥʘʜʢʦʣʽʥʥʠʢʦʚʦʤʫ ʧʦʟʜʦʚʞʥʴʦʤʫ ʜʦʩʪʫʧʽ 

 

ɺʽʟʫʘʣʽʟʫʻʤʦ ʥʝʦʙʭʽʜʥʝ ʤʽʩʮʝ ʚʚʝʜʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ (ʨʠʩ. 

6.15) ʪʘ ʚʠʢʦʥʫʻʤʦ ʽʥ'ʻʢʮʽʶ, ʢʦʥʪʨʦʣʶʶʯʠ ʚʚʝʜʝʥʥʷ. 

 
 

ʈʠʩʫʥʦʢ 6.15 ï ʌʦʪʦ ʤʽʩʮʷ ̔ ʥ'ʻʢʮʽʾ ʫ ʞʠʨʦʚʝ ʪʽʣʦ ɻʦʬʬʘ 



242 
 

ʃʘʪʝʨʘʣʴʥʠʡ ʧʦʟʜʦʚʞʥʽʡ ʜʦʩʪʫʧ ʟʽ ʟʛʠʥʘʥʥʷʤ ʫ ʢʦʣʽʥʥʦʤʫ ʩʫʛʣʦʙʽ 

(ʨʠʩ. 6.16). ɿ ʮʦɹʛʦ ʜʦʩʪʫʧʫ ʚʠʢʦʥʫʚʘʣʠ ʽʥ'ʻʢʮʽʾ ʫ ʣʘʪʝʨʘʣʴʥʠʡ ʤʝʥʽʩʢ. 

ʇʦʣʦʞʝʥʥʷ ʧʘʮʽʻʥʪʘ ʪʘ ʪʝʭʥʽʢʘ. ʇʘʮʽʻʥʪ ʧʝʨʝʙʫʚʘʻ ʚ ʧʦʣʦʞʝʥʥʽ ʥʘ ʩʧʠʥʽ, 

ʧʽʜ ʧʽʜʢʦʣʽʥʥʫ ʷʤʢʫ ʧʽʜʢʣʘʜʘʻʪʴʩʷ ʚʘʣʠʢ, ʜʦʩʷʛʘʶʯʠ 30-40Ü ʟʛʠʥʘʥʥʷ ʚ 

ʢʦʣʽʥʥʦʤʫ ʩʫʛʣʦʙʽ (ʜʠʚ. ʨʠʩ. 6.16). ʇʘʣʴʧʫʻʪʴʩʷ ʛʦʣʦʚʢʘ ʤʘʣʦʛʦʤʽʣʢʦʚʦʾ ʢʽʩʪʢʠ 

ʪʘ ʩʫʛʣʦʙʦʚʘ ʱʽʣʠʥʘ. ɼʘʪʯʠʢ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʦ ʮʝʥʪʨʫ ʚ ʧʨʦʝʢʮʽʾ ʣʘʪʝʨʘʣʴʥʦʛʦ 

ʚʽʜʜʽʣʫ ʩʫʛʣʦʙʦʚʦʾ ʱʽʣʠʥʠ. 

 
 

ʈʠʩʫʥʦʢ 6.16 ï ʌʦʪʦ ʧʦʣʦʞʝʥʥʷ ʢʽʥʮʽʚʢʠ ʪʘ ʜʘʪʯʠʢʘ ʋɿ-ʥʘʚʽʛʘʮʽʾ ʢʦʣʽʥʥʦʛʦ 

ʩʫʛʣʦʙʘ ʧʨʠ ʣʘʪʝʨʘʣʴʥʦʤʫ ʧʦʟʜʦʚʞʥʴʦʤʫ ʜʦʩʪʫʧʽ ʟʽ ʟʛʠʥʘʥʥʷʤ ʫ ʢʦʣʽʥʥʦʤʫ 

ʩʫʛʣʦʙʽ 

 

ɺʽʟʫʘʣʽʟʫʻʤʦ ʥʝʦʙʭʽʜʥʝ ʤʽʩʮʝ ʚʚʝʜʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ (ʨʠʩ. 

6.17) ʪʘ ʚʠʢʦʥʫʻʤʦ ʽʥ'ʻʢʮʽʶ, ʢʦʥʪʨʦʣʶʶʯʠ ʚʚʝʜʝʥʥʷ. 

 

 
 

ʈʠʩʫʥʦʢ 6.17 - ʌʦʪʦ ʤʽʩʮʷ ̔ ʥ'ʻʢʮʽʾ ʫ ʣʘʪʝʨʘʣʴʥʠʡ ʤʝʥʽʩʢ 
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ʄʝʜʽʘʣʴʥʠʡ ʧʦʟʜʦʚʞʥʽʡ ʜʦʩʪʫʧ ʟʽ ʟʛʠʥʘʥʥʷʤ ʫ ʢʦʣʽʥʥʦʤʫ ʩʫʛʣʦʙʽ 

(ʨʠʩ. 6.18). ɿ ʮʦɹʛʦ ʜʦʩʪʫʧʫ ʚʠʢʦʥʫʚʘʣʠ ʽʥ'ʻʢʮʽʾ ʫ ʤʝʜʽʘʣʴʥʠʡ ʤʝʥʽʩʢ. 

ʇʦʣʦʞʝʥʥʷ ʧʘʮʽʻʥʪʘ ʪʘ ʪʝʭʥʽʢʘ. ʇʘʮʽʻʥʪ ʧʝʨʝʙʫʚʘʻ ʚ ʧʦʣʦʞʝʥʥʽ ʥʘ ʩʧʠʥʽ, 

ʧʽʜ ʧʽʜʢʦʣʽʥʥʫ ʷʤʢʫ ʧʽʜʢʣʘʜʘʻʪʴʩʷ ʚʘʣʠʢ, ʜʦʩʷʛʘʶʯʠ 30-40Ü ʟʛʠʥʘʥʥʷ ʚ 

ʢʦʣʽʥʥʦʤʫ ʩʫʛʣʦʙʽ (ʜʠʚ. ʨʠʩ. 6.18). ʇʘʣʴʧʫʻʪʴʩʷ ʩʫʛʣʦʙʦʚʘ ʱʽʣʠʥʘ. ɼʘʪʯʠʢ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʦ ʮʝʥʪʨʫ ʚ ʧʨʦʝʢʮʽʾ ʤʝʜʽʘʣʴʥʦʛʦ ʚʽʜʜʽʣʫ ʩʫʛʣʦʙʦʚʦʾ ʱʽʣʠʥʠ. 

 

 
 

ʈʠʩʫʥʦʢ 6.18 ï ʌʦʪʦ ʧʦʣʦʞʝʥʥʷ ʢʽʥʮʽʚʢʠ ʪʘ ʜʘʪʯʠʢʘ ʋɿ-ʥʘʚʽʛʘʮʽʾ ʢʦʣʽʥʥʦʛʦ 

ʩʫʛʣʦʙʘ ʧʨʠ ʤʝʜʽʘʣʴʥʦʤʫ ʧʦʟʜʦʚʞʥʴʦʤʫ ʜʦʩʪʫʧʽ ʟʽ ʟʛʠʥʘʥʥʷʤ ʫ ʢʦʣʽʥʥʦʤʫ 

ʩʫʛʣʦʙʽ 

 

ɺʽʟʫʘʣʽʟʫʻʤʦ ʥʝʦʙʭʽʜʥʝ ʤʽʩʮʝ ʚʚʝʜʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ (ʨʠʩ. 

6.19) ʪʘ ʚʠʢʦʥʫʻʤʦ ʽʥ'ʻʢʮʽʶ, ʢʦʥʪʨʦʣʶʶʯʠ ʚʚʝʜʝʥʥʷ. 

 

 
 

ʈʠʩʫʥʦʢ 6.19 ï ʌʦʪʦ ʤʽʩʮʷ ̔ ʥ'ʻʢʮʽʾ ʫ ʤʝʜʽʘʣʴʥʠʡ ʤʝʥʽʩʢ  
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ʄʝʜʽʘʣʴʥʠʡ ʧʦʧʝʨʝʯʥʠʡ ʜʦʩʪʫʧ (ʨʠʩ. 6.20). ɿ ʮʦɹʛʦ ʜʦʩʪʫʧʫ ʚʠʢʦʥʫʚʘʣʠ 

ʽʥ'ʻʢʮʽʾ ʫ ʤʝʜʽʘʣʴʥʠʡ ʚʽʜʜʽʣ ʩʫʛʣʦʙʦʚʦʾ ʱʽʣʠʥʠ. 

ʇʦʣʦʞʝʥʥʷ ʧʘʮʽʻʥʪʘ ʪʘ ʪʝʭʥʽʢʘ. ʇʘʮʽʻʥʪ ʧʝʨʝʙʫʚʘʻ ʚ ʧʦʣʦʞʝʥʥʽ ʥʘ ʩʧʠʥʽ, 

ʢʽʥʮʽʚʢʘ ʧʝʨʝʙʫʚʘʻ ʚ ʨʦʟʽʛʥʫʪʦʤʫ ʧʦʣʦʞʝʥʥʽ (ʜʠʚ. ʨʠʩ. 6.20). ʇʘʣʴʧʫʻʪʴʩʷ 

ʤʝʜʽʘʣʴʥʠʡ ʢʨʘʡ ʥʘʜʢʦʣʽʥʢʘ ʪʘ ʩʫʛʣʦʙʦʚʘ ʱʽʣʠʥʘ. ɼʘʪʯʠʢ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ 

ʧʨʦʝʢʮʽʾ ʤʝʜʽʘʣʴʥʦʛʦ ʚʽʜʜʽʣʫ ʩʫʛʣʦʙʦʚʦʾ ʱʽʣʠʥʠ. 

 

 
 

ʈʠʩʫʥʦʢ 6.20 ï ʌʦʪʦ ʧʦʣʦʞʝʥʥʷ ʢʽʥʮʽʚʢʠ ʪʘ ʜʘʪʯʠʢʘ ʋɿ-ʥʘʚʽʛʘʮʽʾ ʢʦʣʽʥʥʦʛʦ 

ʩʫʛʣʦʙʘ ʧʨʠ ʤʝʜʽʘʣʴʥʦʤʫ ʧʦʧʝʨʝʯʥʦʤʫ ʜʦʩʪʫʧʽ 

 

ɺʽʟʫʘʣʽʟʫʻʤʦ ʥʝʦʙʭʽʜʥʝ ʤʽʩʮʝ ʚʚʝʜʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ  (ʨʠʩ. 

6.21) ʪʘ ʚʠʢʦʥʫʻʤʦ ʽʥ'ʻʢʮʽʶ, ʢʦʥʪʨʦʣʶʶʯʠ ʚʚʝʜʝʥʥʷ. 

 
 

ʈʠʩʫʥʦʢ 6.21 ï ʌʦʪʦ ʤʽʩʮʷ ʽʥ'ʻʢʮʽʾ ʫ ʤʝʜʽʘʣʴʥʠʡ ʚʽʜʜʽʣ ʩʫʛʣʦʙʦʚʦʾ ʱʽʣʠʥʠ 

ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ  
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ʃʘʪʝʨʘʣʴʥʠʡ ʧʦʧʝʨʝʯʥʠʡ ʜʦʩʪʫʧ ʟʽ ʟʛʠʥʘʥʥʷʤ ʚ ʢʦʣʽʥʥʦʤʫ ʩʫʛʣʦʙʽ 

(ʨʠʩ. 6.22). ɿ ʮʦɹʛʦ ʜʦʩʪʫʧʫ ʚʠʢʦʥʫʚʘʣʠ ʽʥ'ʻʢʮʽʾ ʫ ʣʘʪʝʨʘʣʴʥʫ ʯʘʩʪʠʥʫ 

ʩʫʛʣʦʙʦʚʦʾ ʱʽʣʠʥʠ. 

ʇʦʣʦʞʝʥʥʷ ʧʘʮʽʻʥʪʘ ʪʘ ʪʝʭʥʽʢʘ. ʇʘʮʽʻʥʪ ʧʝʨʝʙʫʚʘʻ ʚ ʧʦʣʦʞʝʥʥʽ ʥʘ ʩʧʠʥʽ, 

ʧʽʜ ʧʽʜʢʦʣʽʥʥʫ ʷʤʢʫ ʧʽʜʢʣʘʜʘʻʪʴʩʷ ʚʘʣʠʢ, ʜʦʩʷʛʘʶʯʠ 30-40Ü ʟʛʠʥʘʥʥʷ ʚ 

ʢʦʣʽʥʥʦʤʫ  ʩʫʛʣʦʙʽ (ʜʠʚ. ʨʠʩ. 6.22). ʇʘʣʴʧʫʻʪʴʩʷ ʩʫʛʣʦʙʦʚʘ ʱʽʣʠʥʘ. ɼʘʪʯʠʢ 

ʧʘʨʘʣʝʣʴʥʦ ʚ ʧʨʦʝʢʮʽʾ ʣʘʪʝʨʘʣʴʥʦʛʦ ʚʽʜʜʽʣʫ ʩʫʛʣʦʙʦʚʦʾ ʱʽʣʠʥʠ. 

 

ʈʠʩʫʥʦʢ 6.22 ï ʌʦʪʦ ʧʦʣʦʞʝʥʥʷ ʢʽʥʮʽʚʢʠ ʪʘ ʜʘʪʯʠʢʘ ʋɿ-ʥʘʚʽʛʘʮʽʾ ʢʦʣʽʥʥʦʛʦ 

ʩʫʛʣʦʙʘ ʧʨʠ ʣʘʪʝʨʘʣʴʥʦʤʫ ʧʦʧʝʨʝʯʥʦʤʫ ʜʦʩʪʫʧʽ ʟʽ ʟʛʠʥʘʥʥʷʤ ʚ ʢʦʣʽʥʥʦʤʫ 

ʩʫʛʣʦʙʽ 

 

ɺʽʟʫʘʣʽʟʫʻʤʦ ʥʝʦʙʭʽʜʥʝ ʤʽʩʮʝ ʚʚʝʜʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ (ʨʠʩ. 

6.23) ʪʘ ʚʠʢʦʥʫʻʤʦ ʽʥ'ʻʢʮʽʶ, ʢʦʥʪʨʦʣʶʶʯʠ ʚʚʝʜʝʥʥʷ. 

 

ʈʠʩʫʥʦʢ 6.23 ï ʌʦʪʦ ʤʽʩʮʷ ʽʥ'ʻʢʮʽʾ ʫ ʣʘʪʝʨʘʣʴʥʠʡ ʚʽʜʜʽʣ ʩʫʛʣʦʙʦʚʦʾ ʱʽʣʠʥʠ 

ʢʦʣʽʥʥʦʛʦ ʩʫʛʣʦʙʘ  
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ʃʘʪʝʨʘʣʴʥʠʡ ʧʦʟʜʦʚʞʥʽʡ ʜʦʩʪʫʧ (ʨʠʩ. 6.24). ɿ ʮʦɹʛʦ ʜʦʩʪʫʧʫ 

ʚʠʢʦʥʫʚʘʣʠ ʽʥ'ʻʢʮʽʾ ʚ ʢʦʣʘʪʝʨʘʣʴʥʫ ʤʘʣʦʛʦʤʽʣʢʦʚʫ ʟʚ'ʷʟʢʫ: 1-ʚʝʨʭʥʷ ʪʨʝʪʠʥʘ, 2-

ʩʝʨʝʜʥʷ ʪʨʝʪʠʥʘ, 3- ʥʠʞʥʷ ʪʨʝʪʠʥʘ. 

ʇʦʣʦʞʝʥʥʷ ʧʘʮʽʻʥʪʘ ʪʘ ʪʝʭʥʽʢʘ. ʇʘʮʽʻʥʪ ʧʝʨʝʙʫʚʘʻ ʚ ʧʦʣʦʞʝʥʥʽ ʥʘ ʩʧʠʥʽ, 

ʢʽʥʮʽʚʢʘ ʧʝʨʝʙʫʚʘʻ ʚ ʨʦʟʽʛʥʫʪʦʤʫ ʧʦʣʦʞʝʥʥʽ (ʨʠʩ. 6.24). ʇʘʣʴʧʫʻʪʴʩʷ ʛʦʣʽʚʢʘ 

ʤʘʣʦʛʦʤʽʣʢʦʚʦʾ ʢʽʩʪʢʠ. ɼʘʪʯʠʢ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʧʨʦʝʢʮʽʾ ʢʦʣʘʪʝʨʘʣʴʥʦʾ 

ʤʘʣʦʛʦʤʽʣʢʦʚʦʾ ʟʚ'ʷʟʢʠ. 

 
 

ʈʠʩʫʥʦʢ 6.24 ï ʌʦʪʦ ʧʦʣʦʞʝʥʥʷ ʢʽʥʮʽʚʢʠ ʪʘ ʜʘʪʯʠʢʘ ʋɿ-ʥʘʚʽʛʘʮʽʾ ʢʦʣʽʥʥʦʛʦ 

ʩʫʛʣʦʙʘ ʧʨʠ ʣʘʪʝʨʘʣʴʥʦʤʫ ʧʦʟʜʦʚʞʥʴʦʤʫ ʜʦʩʪʫʧʽ 

 

ɺʽʟʫʘʣʽʟʫʻʤʦ ʥʝʦʙʭʽʜʥʝ ʤʽʩʮʝ ʚʚʝʜʝʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʜʫʢʪʫ   (ʨʠʩ. 

6.25) ʪʘ ʚʠʢʦʥʫʻʤʦ ʽʥ'ʻʢʮʽʶ, ʢʦʥʪʨʦʣʶʶʯʠ ʚʚʝʜʝʥʥʷ. 

 

 

ʈʠʩʫʥʦʢ 6.25 ï ʌʦʪʦ ʤʽʩʮ ɹʽʥ'ʻʢʮʽʡ ʫ ʢʦʣʘʪʝʨʘʣʴʥʫ ʤʘʣʦʛʦʤʽʣʢʦʚʫ ʟʚ'ʷʟʢʫ: 1 -

ʚʝʨʭʥʶ ʪʨʝʪʠʥʫ, 2 - ʩʝʨʝʜʥʶ ʪʨʝʪʠʥʫ, 3 - ʥʠʞʥʶ ʪʨʝʪʠʥʫ  


