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ʇʝʨʠʦʜ ʥʘ ʦʪʯʝʪʘ:   

28.11.2018  -  15.10.2019 ʛ. 
 

ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʅʘʮʠʦʥʘʣʥʘʪʘ ʥʘʫʯʥʘ ʧʨʦʛʨʘʤʘ Ăʈʝʧʨʦʜʫʢʪʠʚʥʠʪʝ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʚ ʞʠʚʦʪʥʦʚʲʜʩʪʚʦʪʦ ʚ ɹʲʣʛʘʨʠʷ (ʅʅʇ ʈɽʇʈʆɹʀʆʊɽʍ) ʝ 

ʨʘʟʚʠʪʠʝ ʠ ʧʨʠʣʘʛʘʥʝ ʚ ʧʨʘʢʪʠʢʘʪʘ ʥʘ ʠʥʦʚʘʪʠʚʥʠ ʥʘʫʯʥʠ ʧʦʩʪʠʞʝʥʠʷ ʧʨʠ 

ʨʘʟʤʥʦʞʘʚʘʥʝʪʦ ʥʘ ʞʠʚʦʪʥʠʪʝ. 

ʈʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʪʘʟʠ ʧʨʦʛʨʘʤʘ ʝ ʢʨʘʡʥʦ ʥʝʦʙʭʦʜʠʤʦ ʩ ʦʛʣʝʜ ʦʪʛʦʚʦʨ ʥʘ 

ʧʦʪʨʝʙʥʦʩʪʠʪʝ ʥʘ ʙʲʣʛʘʨʩʢʠʷ ʠ ʤʝʞʜʫʥʘʨʦʜʥʠʷ ʧʘʟʘʨ ʦʪ ʭʨʘʥʠʪʝʣʥʠ ʧʨʦʜʫʢʪʠ. 

ʇʨʠʣʘʛʘʥʝʪʦ ʥʘ ʩʠʩʪʝʤʘ ʦʪ ʙʠʦʪʝʭʥʦʣʦʛʠʯʥʠ ʤʝʪʦʜʠ ʟʘ ʫʩʢʦʨʝʥʦ 

ʚʲʟʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʙʠʦʤʘʩʘʪʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʝʜʥʘ ʜʦ ʪʨʠ ʛʦʜʠʥʠ ʝ 

ʝʜʥʘ ʦʪ ʮʝʣʠʪʝ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʧʦʜʦʙʨʷʚʘʥʝʪʦ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠ ʧʘʨʘʤʝʪʨʠ, ʝ 

ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʨʘʟʭʦʜʠʪʝ, ʦʩʦʙʝʥʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ 

ʩʝʣʝʢʮʠʷʪʘ. ʀʥʦʚʘʪʠʚʥʠʪʝ ʧʦʜʭʦʜʠ ʠʟʠʩʢʚʘʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʥʘʡ-ʥʦʚʠʪʝ 

ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠʪʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ ʢʘʯʝʩʪʚʝʥʠʷ 

ʢʦʥʪʨʦʣ ʥʘ ʙʠʦʣʦʛʠʯʥʠʷ ʠ ʛʝʥʝʪʠʯʥʠʷ ʧʦʪʝʥʮʠʘʣ. 

ʅʘʮʠʦʥʘʣʥʘʪʘ ʥʘʫʯʥʘ ʧʨʦʛʨʘʤʘ ʝ ʥʘʩʦʯʝʥʘ ʢʲʤ ʧʦʩʪʠʛʘʥʝ ʥʘ ʪʨʠ ʩʧʝʮʠʬʠʯʥʠ 

ʮʝʣʠ, ʩʚʲʨʟʘʥʠ ʩ ʨʝʧʨʦʜʫʢʪʠʚʥʠʪʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʚ ʞʠʚʦʪʥʦʚʲʜʩʪʚʦʪʦ: 

1. ʀʟʧʦʣʟʚʘʥʝ ʩʚʝʞ ʠ ʢʨʠʦʢʦʥʩʝʨʚʠʨʘʥ ʛʝʥʝʪʠʯʝʥ ʤʘʪʝʨʠʘʣ. 

2. ʇʦʜʦʙʨʷʚʘʥʝ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠʷ ʧʦʪʝʥʮʠʘʣ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʥʝʭʦʨʤʦʥʘʣʥʠ ʙʠʦʘʢʪʠʚʥʠ ʜʦʙʘʚʢʠ ʧʨʝʟ ʟʥʘʯʠʤʠʪʝ ʟʘ ʨʝʧʨʦʜʫʢʮʠʷʪʘ ʧʝʨʠʦʜʠ. 

3. ʊʨʘʥʩʬʝʨ ʥʘ ʟʥʘʥʠʷ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ. 

 ʆʮʝʥʢʘʪʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʇʨʦʛʨʘʤʘʪʘ ʝ ʦʩʥʦʚʘʥʘ ʥʘ ʘʥʘʣʠʟʘ ʥʘ 

ʩʠʣʥʠʪʝ ʠ ʩʣʘʙʠʪʝ ʩʪʨʘʥʠ. ʂʘʪʦ ʧʦʟʠʪʠʚʥʠ ʤʦʛʘʪ ʜʘ ʩʝ ʦʪʯʝʪʘʪ - ʩʪʘʙʠʣʝʥ, ʤʘʢʘʨ 

ʠ ʤʘʣʲʢ ʧʘʟʘʨ; ʩʨʘʚʥʠʪʝʣʥʦ ʥʠʩʢʠ ʧʲʨʚʦʥʘʯʘʣʥʠ ʠʥʚʝʩʪʠʮʠʠ; ʥʠʩʢʠ 

ʨʝʛʫʣʘʪʦʨʥʠ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʧʨʦʜʫʢʮʠʷʪʘ; ʥʘʣʠʯʠʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʘ ʙʘʟʘ. 

ʅʝʜʦʩʪʘʪʲʢ ʝ ʣʠʧʩʘ ʥʘ ʪʨʘʜʠʮʠʠ, ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ; ʥʝʨʘʟʚʠʪʘ ʨʘʟʚʲʜʥʘ ʠ 

ʩʝʣʝʢʮʠʦʥʥʘ ʨʘʙʦʪʘ.  

ɿʘ ʢʦʦʨʜʠʥʘʪʦʨ ʥʘ ʅʘʮʠʦʥʘʣʥʘʪʘ ʥʘʫʯʥʘ ʧʨʦʛʨʘʤʘ, ʀʟʧʲʣʥʠʪʝʣʥʠʷ ʩʲʚʝʪ 

ʫʪʚʲʨʜʠ ʧʨʦʬ. ʜ-ʨ ʅʘʩʢʦ  ɺʘʩʠʣʝʚ, ʊʨʘʢʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ, 

ɺʝʪʝʨʠʥʘʨʥʦʤʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ. ʇʨʝʧʦʜʘʚʘʪʝʣ ʠ ʠʟʩʣʝʜʦʚʘʪʝʣ ʦʪ ʢʘʪʝʜʨʘ 

Ăɸʢʫʰʝʨʩʪʚʦ, ʨʝʧʨʦʜʫʢʮʠʷ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʠ ʥʘʨʫʰʝʥʠʷñ. ʅʘʫʯʝʥ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʩʢʠ ʦʧʠʪ ʥʘʜ 28 ʛʦʜʠʥʠ, ʩ ʥʘʜ 90 ʥʘʫʯʥʠ ʧʫʙʣʠʢʘʮʠʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʘʢʫʰʝʨʩʪʚʦʪʦ, ʨʝʧʨʦʜʫʢʮʠʷʪʘ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʠʪʝ ʥʘʨʫʰʝʥʠʷ ʧʨʠ ʧʨʦʜʫʢʪʠʚʥʠ 

ʞʠʚʦʪʥʠ. ʉʧʝʮʠʘʣʠʟʠʨʘʣ ʝ ʚ ɸʡʦʚʘ, ʉɸʑ ʥʘ ʪʝʤʘ ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʥʘ 

ʢʦʥʩʫʣʪʘʥʩʢʘʪʘ ʩʣʫʞʙʘ ʚ ʤʣʝʯʥʦʪʦ ʛʦʚʝʜʦʚʲʜʩʪʚʦ, ʄʝʟʦʥ ɸʣʬʦʨʪ, ʇʘʨʠʞ. ʏʣʝʥ 

ʝ ʥʘ ʩʲʟʜʘʜʝʥʘʪʘ ʢʲʤ ʊʨʘʢʠʡʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ Ăʂʦʥʩʫʣʪʘʥʪʩʢʘ ʩʣʫʞʙʘ ʚ 

ʥʘʧʨʘʚʣʝʥʠʝ ʤʣʝʯʥʦ ʞʠʚʦʪʥʦʚʲʜʩʪʚʦò. ʅʘʫʯʥʠʪʝ ʤʫ ʠʥʪʝʨʝʩʠ ʩʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʨʝʧʨʦʜʫʢʮʠʷʪʘ; ʧʘʪʦʣʦʛʠʷ ʥʘ ʨʝʧʨʦʜʫʢʮʠʷʪʘ ʧʨʠ ʢʨʘʚʠ ʠ ʢʦʙʠʣʠ; ʜʠʘʛʥʦʩʪʠʢʘ 

ʥʘ ʙʨʝʤʝʥʥʦʩʪʪʘ, ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘ ʝʩʪʨʫʩʘ ʠ ʠʟʢʫʩʪʚʝʥʦ 

ʦʩʝʤʝʥʷʚʘʥʝ. ʧʘʪʦʣʦʛʠʷ ʥʘ ʤʣʝʯʥʘʪʘ ʞʣʝʟʘ. ʅʘʫʯʝʥ ʨʲʢʦʚʦʜʠʪʝʣ ʥʘ ʪʨʠʤʘ 

ʫʩʧʝʰʥʦ ʟʘʱʠʪʠʣʠ ʜʦʢʪʦʨʘʥʪʘ. ʇʨʠʥʦʩ: ʜʝʡʥʦʩʪʠ ʧʦ ʜʠʘʛʥʦʩʪʠʢʘ ʠ ʪʝʨʘʧʠʷ ʥʘ 



ʅʘʮʠʦʥʘʣʥʘ ʥʘʫʯʥʘ ʧʨʦʛʨʘʤʘ : Ăʈʝʧʨʦʜʫʢʪʠʚʥʠʪʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʚ ʞʠʚʦʪʥʦʚʲʜʩʪʚʦʪʦ 

ʚ ɹʲʣʛʘʨʠʷ - ʅʅʇ ʈɽʇʈʆɹʀʆʊɽʍñ 

 

2 
 

ʧʘʪʦʣʦʛʠʷʪʘ ʥʘ ʤʣʝʯʥʘʪʘ ʞʣʝʟʘ ʠ ʢʣʠʥʠʯʥʦ ʚʘʣʠʜʠʨʘʥʝ ʥʘ ʦʧʪʠʤʠʟʠʨʘʥʠʪʝ 

ʨʝʞʠʤʠ ʥʘ ʜʦʟʠʨʘʥʝ ʥʘ ʘʥʪʠʙʠʦʪʠʮʠ, ʦʪ ʧʨʦʚʝʜʝʥʠʪʝ in vivo ʠ ex vivo  

ʧʨʦʫʯʚʘʥʠʷ, ʧʨʠ ʣʝʯʝʥʠʝ ʥʘ ʤʘʩʪʠʪʠ. ʋʯʘʩʪʠʝ ʚʲʚ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʥʦ 

ʧʨʦʫʯʚʘʥʝ ʥʘ ʘʥʪʠʙʠʦʪʠʮʠ ʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʦʩʪʘʪʲʯʥʠ ʚʝʱʝʩʪʚʘ ʚ ʤʣʷʢʦʪʦ. 

ʈʘʙʦʪʘ ʩ ʚʝʪʝʨʠʥʘʨʥʦʤʝʜʠʮʠʥʩʢʠ ʩʧʝʮʠʘʣʠʩʪʠ ʠ ʬʝʨʤʝʨʠ ʟʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ 

ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ ʜʝʡʥʦʩʪ.  

 

 

1. ʆɹʑɸ ʀʅʌʆʈʄɸʎʀʗ 

1.1. ɼʝʡʥʦʩʪʠ ʠʟʚʲʨʰʝʥʠ ʧʨʝʟ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʧʦ ʈʘʙʦʪʥʠ ʧʘʢʝʪʠ.  

 

ɼʝʡʥʦʩʪʠʪʝ ʧʦ ʅʘʮʠʦʥʘʣʥʘ ʅʘʫʯʥʘ ʇʨʦʛʨʘʤʘ Ăʈʝʧʨʦʜʫʢʪʠʚʥʠʪʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ 

ʚ ʞʠʚʦʪʥʦʚʲʜʩʪʚʦʪʦ ʚ ɹʲʣʛʘʨʠʷ ï ʅʅʇ ʈɽʇʈʆɹʀʆʊɽʍñ ʩʪʘʨʪʠʨʘʭʘ ʩʣʝʜ 

ʩʢʣʶʯʚʘʥʝ ʥʘ ʜʦʛʦʚʦʨʘ ʤʝʞʜʫ ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʥʘʫʢʘʪʘ 

(ʄʆʅ) ʠ ʊʨʘʢʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ. ʇʲʨʚʦʪʦ ʟʘʩʝʜʘʥʠʝ ʥʘ ʀʟʧʲʣʥʠʪʝʣʥʠʷʪ ʩʲʚʝʪ 

(ʀʉ) ʙʝʰʝ ʧʨʦʚʝʜʝʥʦ ʧʨʝʟ ʤʝʩʝʮ ʜʝʢʝʤʚʨʠ (19.12.2018 ʛ) ʥʘ ʢʦʝʪʦ ʙʝʰʝ ʠʟʙʨʘʥ 

ʧʨʝʜʩʝʜʘʪʝʣ ʥʘ ʀʉ ʠ ʙʷʭʘ ʫʪʦʯʥʝʥʠ ʦʩʥʦʚʥʠʪʝ ʥʘʩʦʢʠ ʧʦ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʅʅʇ 

ʈɽʇʈʆɹʀʆʊɽʍ.  

ʇʨʝʟ ʤʝʩʝʮ ʷʥʫʘʨʠ (16.01.2019 ʛ) ʚ ʊʋ, ʉʪʘʨʘ ɿʘʛʦʨʘ ʙʝʰʝ ʧʨʦʚʝʜʝʥʘ ʩʨʝʱʘ ʥʘ 

ʨʘʙʦʪʥʠʪʝ ʢʦʣʝʢʪʠʚʠ ʦʪ ʧʘʨʪʥʴʦʨʩʢʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ 

ʥʘʫʯʥʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʝʟʝʥʪʠʨʘʭʘ ʟʘʜʘʯʠʪʝ ʠ ʜʠʟʘʡʥʘ ʥʘ ʧʣʘʥʫʚʘʥʠʪʝ 

ʝʢʩʧʝʨʠʤʝʥʪʠ ʥʘ ʚʩʝʢʠ ʢʦʣʝʢʪʠʚ ʧʦ ʦʪʜʝʣʥʠʪʝ ʨʘʙʦʪʥʠ ʧʘʢʝʪʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʅʅʇ ʈɽʇʈʆɹʀʆʊɽʍ ʧʨʝʟ 2019 ʛ. ʇʨʦʚʝʜʝʥʘʪʘ ʜʠʩʢʫʩʠʷ ʩʧʦʤʦʛʥʘ ʟʘ 

ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʦʪʛʦʚʦʨʥʦʩʪʠʪʝ ʠ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʠʪʝ ʧʦ 

ʦʪʜʝʣʥʠʪʝ ʟʘʜʘʯʠ, ʢʘʢʪʦ ʠ ʟʘ ʠʟʛʦʪʚʷʥʝʪʦ ʥʘ ʬʠʥʘʥʩʦʚʘʪʘ ʧʨʦʛʨʘʤʘ ʥʘ ʅʅʇ 

ʈɽʇʈʆɹʀʆʊɽʍ. ʇʨʠʝʪʠ ʙʷʭʘ ʪʠʧʦʚʠ ʜʦʛʦʚʦʨʠ ʠ ʩʧʦʨʘʟʫʤʝʥʠʷ ʟʘ 

ʘʩʦʮʠʠʨʘʥʠʪʝ ʧʘʨʪʥʴʦʨʠ ʠ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʚʲʥʰʥʠ ʫʩʣʫʛʠ. ʅʘʧʨʘʚʝʥʠ ʙʷʭʘ 

ʨʘʟʷʩʥʝʥʠʷ ʦʪʥʦʩʥʦ ʠʟʛʦʪʚʷʥʝʪʦ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʩʧʦʨʘʟʫʤʝʥʠʷ ʩ ʯʣʝʥʦʚʝʪʝ ʥʘ 

ʢʦʣʝʢʪʠʚʠʪʝ, ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʇʨʘʚʠʣʘʪʘ ʥʘ ʇʨʦʛʨʘʤʘʪʘ ʠ ʇʨʘʚʠʣʥʠʮʠʪʝ ʥʘ 

ʧʘʨʪʥʴʦʨʩʢʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ. ʅʘ ʩʨʝʱʘʪʘ ʧʨʠʩʲʩʪʚʘ ʧʨʝʜʩʪʘʚʠʪʝʣ ʥʘ ʄʆʅ ï 

ɼʠʤʠʪʲʨ ɸʥʜʨʝʝʚ, ʩʪʘʨʰʠ ʝʢʩʧʝʨʪ. 

ʇʨʦʚʝʜʝʥʠ ʙʷʭʘ ʜʦʧʲʣʥʠʪʝʣʥʦ ʩʨʝʱʠ ʤʝʞʜʫ ʦʪʜʝʣʥʠʪʝ ʧʘʨʪʥʴʦʨʠ ʧʦ ʈʘʙʦʪʥʠ 

ʧʘʢʝʪʠ ʩ ʮʝʣ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʢʦʥʪʘʢʪʠ ʩ ʧʘʨʪʥʴʦʨʠʪʝ ʠ ʜʠʩʢʫʩʠʷ ʦʪʥʦʩʥʦ 

ʦʨʛʘʥʠʟʘʮʠʷ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʩʲʚʤʝʩʪʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ.  

ʇʦʨʘʜʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʧʨʦʮʝʜʫʨʘ ʧʦ ɿʆʇ, ʧʨʝʟ ʤʝʩʝʮʠʪʝ 

ʷʥʫʘʨʠ ï ʬʝʚʨʫʘʨʠ ʙʷʭʘ ʠʟʛʦʪʚʝʥʠ ʩʧʨʘʚʢʠ ʠ ʪʝʭʥʠʯʝʩʢʠ ʩʧʝʮʠʬʠʢʘʮʠʠ, ʩ 

ʧʨʝʜʚʘʨʠʪʝʣʥʘ ʦʨʠʝʥʪʠʨʦʚʲʯʥʘ ʧʘʟʘʨʥʘ ʩʪʦʡʥʦʩʪ ʥʘ ʧʨʦʜʫʢʪʠʪʝ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ 



ʅʘʮʠʦʥʘʣʥʘ ʥʘʫʯʥʘ ʧʨʦʛʨʘʤʘ : Ăʈʝʧʨʦʜʫʢʪʠʚʥʠʪʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʚ ʞʠʚʦʪʥʦʚʲʜʩʪʚʦʪʦ 

ʚ ɹʲʣʛʘʨʠʷ - ʅʅʇ ʈɽʇʈʆɹʀʆʊɽʍñ 

 

3 
 

ʟʘʢʫʧʫʚʘʥʝ ʥʘ ɼʄɸ ʠ ʅɼɸ, ʭʠʤʠʢʘʣʠ ʠ ʢʦʥʩʫʤʘʪʠʚʠ, ʩʲʛʣʘʩʥʦ ʥʘʫʯʥʠʷ ʠ 

ʬʠʥʘʥʩʦʚ ʧʣʘʥ ʥʘ ʇʨʦʛʨʘʤʘʪʘ. ʉʣʝʜ ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ ʧʨʦʮʝʜʫʨʠʪʝ ʱʝ ʩʝ 

ʧʨʠʩʪʲʧʠ ʢʲʤ ʩʢʣʶʯʚʘʥʝ ʥʘ ʜʦʛʦʚʦʨʠ ʠ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʟʘʷʚʢʠ ʟʘ ʟʘʢʫʧʫʚʘʥʝ ʠ 

ʜʦʩʪʘʚʷʥʝ ʥʘ ɼʄɸ ʠ ɼʅɸ, ʢʘʢʪʦ ʠ ʟʘ ʢʦʥʩʫʤʘʪʠʚʠ ʠ ʭʠʤʠʢʘʣʠ. 

ʆʙʦʙʱʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʩʪʘʨʪʠʨʘʥ ʩʘʡʪ ï http://reprobiotech.eu. 

ʇʦʧʫʣʷʨʠʟʠʨʘʥʝ ʥʘ ʮʝʣʠʪʝ ʠ ʧʦʩʪʠʛʥʘʪʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʦ ʅʅʇ ʈɽʇʈʆɹʀʆʊɽʍ - 

ʩʨʝʱʘ ʩ ʤʝʜʠʠ ʚ ʛʨ. ʉʪ. ɿʘʛʦʨʘ (16.01.2019 ʛ) ʠ ʥʘ ʩʘʡʪʦʚʝʪʝ ʥʘ ʧʘʨʪʥʴʦʨʩʢʠʪʝ 

ʦʨʛʘʥʠʟʘʮʠʠ. 

ʉʲʚʤʝʩʪʥʘ ʨʘʙʦʪʘ ʧʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʤʨʝʞʘ, ʢʦʷʪʦ ʜʘ ʠʤʘ ʧʦʪʝʥʮʠʘʣ ʟʘ 

ʨʘʟʰʠʨʷʚʘʥʝ ʠ ʧʨʠʚʣʠʯʘʥʝ ʥʘ ʧʘʨʪʥʴʦʨʠ, ʨʘʙʦʪʝʱʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʠʥʦʚʘʮʠʠʪʝ. 

 

ʅʘʮʠʦʥʘʣʥʘʪʘ ʥʘʫʯʥʘ ʧʨʦʛʨʘʤʘ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠʪʝ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʚ ʞʠʚʦʪʥʦʚʲʜʩʪʚʦʪʦ ʚ ɹʲʣʛʘʨʠʷ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʯʨʝʟ ʩʲʚʤʝʩʪʥʦ 

ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʊʨʘʢʠʡʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ, ʀʥʩʪʠʪʫʪʘ ʧʦ ʙʠʦʣʦʛʠʷ ʠ 

ʠʤʫʥʦʣʦʛʠʷ ʥʘ ʨʘʟʤʥʦʞʘʚʘʥʝʪʦ Ăɸʢʘʜ. ʂ. ɹʨʘʪʘʥʦʚñ ʧʨʠ ɹʲʣʛʘʨʩʢʘʪʘ ʘʢʘʜʝʤʠʷ 

ʥʘ ʥʘʫʢʠʪʝ, ʉʝʣʩʢʦʩʪʦʧʘʥʩʢʘ ʘʢʘʜʝʤʠʷ, ɸʛʨʘʨʝʥ ʫʥʠʚʝʨʩʠʪʝʪ ʠ ʋʥʠʚʝʨʩʠʪʝʪ ʧʦ 

ʭʨʘʥʠʪʝʣʥʠ ʪʝʭʥʦʣʦʛʠʠ. 

 

Ăʇʘʨʪʥʴʦʨʩʢʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚʢʣʶʯʝʥʠ ʚ ʂʦʥʩʦʨʮʠʫʤʘ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʅʅʇ Ăʈʝʧʨʦʙʠʦʪʝʭñ 
ʊʨʘʢʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ʝ ʘʢʨʝʜʠʪʠʨʘʥ ʩ ʤʥʦʛʦ ʚʠʩʦʢʘ ʦʮʝʥʢʘ 9,27 (ʧʨʠ 

ʤʘʢʩʠʤʘʣʥʘ 10) ʦʪ ʅʘʮʠʦʥʘʣʥʘʪʘ ʘʛʝʥʮʠʷ ʟʘ ʦʮʝʥʷʚʘʥʝ ʠ ʘʢʨʝʜʠʪʘʮʠʷ ʚ 

ɹʲʣʛʘʨʠʷ. ʏʣʝʥ ʝ ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʘʩʦʮʠʘʮʠʷ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ (EUA) ʠ 

ʄʝʞʜʫʥʘʨʦʜʥʘʪʘ ʘʩʦʮʠʘʮʠʷ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ (IAU). ɺ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩʝ 

ʦʙʫʯʘʚʘʪ ʥʘʜ 9000 ʩʪʫʜʝʥʪʠ ʦʪ ɹʲʣʛʘʨʠʷ ʠ ʩʚʝʪʘ, ʦʪ  ʧʦʚʝʯʝ ʦʪ 600 

ʚʠʩʦʢʦʢʚʘʣʠʬʠʮʠʨʘʥʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʢʘʢʪʦ ʠ ʦʪ ʛʦʩʪ ʣʝʢʪʦʨʠ ʦʪ ʜʨʫʛʠ 

ʫʥʠʚʝʨʩʠʪʝʪʠ ʚ ʩʪʨʘʥʘʪʘ ʠ ʯʫʞʙʠʥʘ, ʚ ʥʘʜ 70 ʙʘʢʘʣʘʚʲʨʩʢʠ ʠ ʤʘʛʠʩʪʲʨʩʢʠ 

ʩʧʝʮʠʘʣʥʦʩʪʠ. ʋʥʠʚʝʨʩʠʪʝʪʲʪ ʧʨʦʚʝʞʜʘ ʧʦʚʝʯʝ ʦʪ 70 ʜʦʢʪʦʨʩʢʠ ʧʨʦʮʝʜʫʨʠ. 

ʀʟʜʘʜʝʥʠ ʩʘ ʠ ʥʘʜ 15000 ʩʚʠʜʝʪʝʣʩʪʚʘ ʟʘ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʩʣʝʜʜʠʧʣʦʤʥʠ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ. ɺ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʊʨʘʢʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ʩʘ ʚʢʣʶʯʝʥʠ 9 

ʩʪʨʫʢʪʫʨʥʠ ʟʚʝʥʘ: ɸʛʨʘʨʝʥ ʬʘʢʫʣʪʝʪ ʩ ʫʯʝʙʥʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʙʘʟʘ; 

ɺʝʪʝʨʠʥʘʨʥʦʤʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ ʩ ʪʨʠ ʢʣʠʥʠʢʠ; ʄʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ ʩ 

ʋʥʠʚʝʨʩʠʪʝʪʩʢʘ ʙʦʣʥʠʮʘ; ʇʝʜʘʛʦʛʠʯʝʩʢʠ ʬʘʢʫʣʪʝʪ; ʌʘʢʫʣʪʝʪ Ăʊʝʭʥʠʢʘ ʠ 

ʪʝʭʥʦʣʦʛʠʠñ-ʗʤʙʦʣ; ʄʝʜʠʮʠʥʩʢʠ ʢʦʣʝʞ; ʌʠʣʠʘʣ ï ʍʘʩʢʦʚʦ; ɼʝʧʘʨʪʘʤʝʥʪ ʟʘ 

ʠʥʬʦʨʤʘʮʠʷ ʠ ʧʦʚʠʰʘʚʘʥʝ ʢʚʘʣʠʬʠʢʘʮʠʷʪʘ ʥʘ ʫʯʠʪʝʣʠʪʝ.www.uni-sz.bg. 

 

ʀʥʩʪʠʪʫʪʲʪ ʧʦ ʙʠʦʣʦʛʠʷ ʠ ʠʤʫʥʦʣʦʛʠʷ ʥʘ ʨʘʟʤʥʦʞʘʚʘʥʝʪʦ Ăɸʢʘʜʝʤʠʢ ʂʠʨʠʣ 

ɹʨʘʪʘʥʦʚò ʧʨʠ ɹʲʣʛʘʨʩʢʘ ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ ʝ ʘʢʨʝʜʠʪʠʨʘʥ ʚ ʪʨʠ ʥʘʫʯʥʠ 

ʩʧʝʮʠʘʣʥʦʩʪʠ ʦʪ ʅɸʎʀɼ, ʩ ʚʠʩʦʢʘ ʦʮʝʥʢʘ ʦʪ 9.54 ʟʘ: Ăʈʘʟʚʲʞʜʘʥʝ ʥʘ 

ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ ʞʠʚʦʪʥʠ, ʙʠʦʣʦʛʠʷ ʠ ʙʠʦʪʝʭʥʠʢʘ ʥʘ ʨʘʟʤʥʦʞʘʚʘʥʝʪʦñ. ɺ 

ʩʚʦʷʪʘ 80 ʛʦʜʠʰʥʘ ʠʩʪʦʨʠʷ ʦʪ ʩʲʟʜʘʚʘʥʝʪʦ ʩʠ, ʀʥʩʪʠʪʫʪʲʪ ʝ ʫʪʚʲʨʜʝʥ ʥʘʫʯʝʥ 

ʮʝʥʪʲʨ ʚ ʥʘʮʠʦʥʘʣʥʦʪʦ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦ ʥʘʫʯʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩ ʬʫʥʜʘʤʝʥʪʘʣʥʠ 
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ʠ ʧʨʠʣʦʞʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʨʝʧʨʦʜʫʢʮʠʷʪʘ ʠ ʢʦʥʪʨʦʣ ʥʘ 

ʨʝʧʨʦʜʫʢʪʠʚʥʠʷ ʧʨʦʮʝʩ ʧʨʠ ʭʦʨʘ ʠ ʞʠʚʦʪʥʠ. ɺ ʀʥʩʪʠʪʫʪʘ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʝʜʥʠ 

ʦʪ ʧʲʨʚʠʪʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʟʘ ʠʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ, ʤʠʢʨʦʤʘʥʠʧʫʣʘʮʠʠ ʠ 

ʝʤʙʨʠʦʪʨʘʥʩʬʝʨ, ʩ ʦʛʣʝʜ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʟʘʧʣʦʜʷʝʤʦʩʪʪʘ ʠ ʧʣʦʜʦʚʠʪʦʩʪʪʘ ʥʘ 

ʞʠʚʦʪʥʠʪʝ ʩʲʩ ʩʪʦʧʘʥʩʢʦ ʟʥʘʯʝʥʠʝ.  ɺ ʀʥʩʪʠʪʫʪʘ ʨʘʙʦʪʷʪ ʤʣʘʜʠ ʫʯʝʥʠ ʠ 

ʜʦʢʪʦʨʘʥʪʠ ʠ ʠʤʘ ʟʘʱʠʪʝʥʠ ʥʘʜ 130 ʜʠʩʝʨʪʘʮʠʠ, ʠʟʜʘʜʝʥʠ ʩʘ 196 ʫʯʝʙʥʠʮʠ, 

ʢʥʠʛʠ, ʩʙʦʨʥʠʮʠ ʠ ʤʦʥʦʛʨʘʬʠʠ, ʠʤʘ ʟʘʱʠʪʝʥʠ ʥʘʜ 68 ʘʚʪʦʨʩʢʠ ʩʚʠʜʝʪʝʣʩʪʚʘ ʠ 

ʧʘʪʝʥʪʠ. ɺ ʧʦʩʣʝʜʥʠʪʝ 25 ʛ. ʩʘ ʧʫʙʣʠʢʫʚʘʥʠ 1460 ʧʫʙʣʠʢʘʮʠʠ ʩ ʦʙʱ ʠʤʧʘʢʪ 

ʬʘʢʪʦ 525.452, ʨʘʟʨʘʙʦʪʝʥʠ ʩʘ ʥʘʜ 237 ʧʨʦʝʢʪʘ, ʥʷʢʦʠ ʦʪ ʢʦʠʪʦ ʬʠʥʘʥʩʠʨʘʥʠ ʦʪ 

ʤʝʞʜʫʥʘʨʦʜʥʠ ʥʘʫʯʥʠ ʧʨʦʛʨʘʤʠ ʠ ʦʪ ɽʉ. ʀʥʩʪʠʪʫʪʲʪ ʝ ʦʨʛʘʥʠʟʘʪʦʨ ʥʘ 61 

ʥʘʫʯʥʠ ʧʨʦʷʚʠ ʠ ʦʪ 1964 ʛ. ʦʨʛʘʥʠʟʠʨʘ ʠ ʧʨʦʚʝʞʜʘ Ăʄʝʞʜʫʥʘʨʦʜʝʥ ʩʠʤʧʦʟʠʫʤ 

ʧʦ ʠʤʫʥʦʣʦʛʠʷ ʥʘ ʨʝʧʨʦʜʫʢʮʠʷʪʘñ. ʋʯʝʥʠ ʦʪ ʀʥʩʪʠʪʫʪʘ ʩʘ ʦʩʲʱʝʩʪʚʠʣʠ 

ʄʝʞʜʫʥʘʨʦʜʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʩ 32 ʥʘʫʯʥʠ ʠʥʩʪʠʪʫʮʠʠ. ɺ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ 

ʚ ʀʥʩʪʠʪʫʪʘ ʠʤʘ ʥʦʚʠ ʨʘʟʨʘʙʦʪʢʠ ʚʲʨʭʫ ʛʣʦʙʘʣʥʠʪʝ ʧʨʦʤʝʥʠ ʥʘ ʛʝʥʦʤʥʦ, 

ʪʨʘʥʩʢʨʠʧʪʦʤʥʦ ʠ ʧʨʦʪʝʦʤʥʦ ʥʠʚʦ, ʩʚʲʨʟʘʥʠ ʩ ʙʠʦʣʦʛʠʯʥʠʪʝ ʧʨʦʮʝʩʠ ʚ ʥʦʨʤʘ ʠ 

ʧʘʪʦʣʦʛʠʷ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʘʪʘ ʩʠʩʪʝʤʘ, ʠ ʩʚʲʨʟʘʥʠʪʝ ʩ ʥʝʷ ʦʨʛʘʥʠ. 

http://ibir.bas.bg/ 

 

ʉʝʣʩʢʦʩʪʦʧʘʥʩʢʘʪʘ ʘʢʘʜʝʤʠʷ (ʉʉɸ) ʝ ʥʘʮʠʦʥʘʣʥʘ ʘʚʪʦʥʦʤʥʘ ʙʶʜʞʝʪʥʘ 

ʦʨʛʘʥʠʟʘʮʠʷ ʢʲʤ ʤʠʥʠʩʪʲʨʘ ʥʘ ʟʝʤʝʜʝʣʠʝʪʦ, ʭʨʘʥʠʪʝ ʠ ʛʦʨʠʪʝ ʟʘ ʥʘʫʯʥʠ 

ʠʟʩʣʝʜʚʘʥʠʷ, ʟʘ ʥʘʫʯʥʦ-ʧʨʠʣʦʞʥʘ, ʠʥʦʚʘʪʠʚʥʘ ʠ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʜʝʡʥʦʩʪ ʚ 

ʦʙʣʘʩʪʪʘ ʥʘ ʟʝʤʝʜʝʣʠʝʪʦ ʠ ʭʨʘʥʠʪʝ. ɸʢʘʜʝʤʠʷʪʘ ʝ ʶʨʠʜʠʯʝʩʢʦ ʣʠʮʝ ʧʦ ɿʘʢʦʥʘ 

ʟʘ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʘ ʘʢʘʜʝʤʠʷ. ʊʷ ʦʩʲʱʝʩʪʚʷʚʘ ʜʝʡʥʦʩʪʪʘ ʩʠ ʚ ʨʘʤʢʠʪʝ ʥʘ 

ʥʘʫʯʥʘʪʘ ʠ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʧʦʣʠʪʠʢʘ ʥʘ ɹʲʣʛʘʨʠʷ ʠ ɽʉ, ʢʘʪʦ ʦʩʥʦʚʥʠʪʝ 

ʧʨʠʦʨʠʪʝʪʠ ʥʘ ʅʘʮʠʦʥʘʣʥʘʪʘ ʩʪʨʘʪʝʛʠʷ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʩʘ 

ʟʘʣʝʛʥʘʣʠ ʚ ʜʝʡʥʦʩʪʪʘ ʥʘ ʉʝʣʩʢʦʩʪʦʧʘʥʩʢʘ ʘʢʘʜʝʤʠʷ. ɹʨʦʷʪ ʥʘ ʫʯʝʥʠʪʝ ʜʦ 

ʩʨʝʜʘʪʘ ʥʘ 2018 ʛ. ʝ 531, ʘ ʚʲʟʨʘʩʪʦʚʘʪʘ ʩʪʨʫʢʪʫʨʘ ʩʝ ʧʦʜʦʙʨʷʚʘ, ʢʘʪʦ ʜʝʣʲʪ ʥʘ 

ʫʯʝʥʠʪʝ ʜʦ 35 ʛ. ʩʝ ʧʦʚʠʰʘʚʘ ʦʪ 11.6% ʟʘ ʧʨʝʜʭʦʜʥʘʪʘ ʛʦʜʠʥʘ ʥʘ 12.1%. 

ʉʲʱʝʚʨʝʤʝʥʥʦ, ʜʝʣʲʪ ʥʘ ʫʯʝʥʠʪʝ ʥʘ ʚʲʟʨʘʩʪ ʥʘʜ 60 ʛ. ʩʝ ʟʘʧʘʟʚʘ ʥʘ ʨʘʚʥʠʱʝ 

ʦʢʦʣʦ 22%.  ɺ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʉʝʣʩʢʦʩʪʦʧʘʥʩʢʘ ʘʢʘʜʝʤʠʷ ʚʣʠʟʘʪ 25 ʥʘʫʯʥʠ 

ʠʥʩʪʠʪʫʪʘ ʠ 4 ʥʘʫʯʥʠ ʮʝʥʪʲʨʘ, ʨʘʚʥʦʤʝʨʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ 

ʮʷʣʘʪʘ ʩʪʨʘʥʘ; ʦʙʫʯʘʚʘʪ ʩʝ ʜʦʢʪʦʨʘʥʪʠ ʧʦ 31 ʜʦʢʪʦʨʩʢʠ ʧʨʦʛʨʘʤʠ, ʦʜʦʙʨʝʥʠ ʦʪ 

ʅʘʮʠʦʥʘʣʥʘʪʘ ʘʛʝʥʮʠʷ ʧʦ ʦʙʫʯʝʥʠʝ ʠ ʘʢʨʝʜʠʪʘʮʠʷ (ʅɸʆɸ). ʉʧʦʨʝʜ 

ʥʘʫʢʦʤʝʪʨʠʯʥʠʪʝ ʜʘʥʥʠ ʟʘ 2017 ʛ., ʧʫʙʣʠʢʫʚʘʥʠʪʝ ʥʘʫʯʥʠ ʩʪʘʪʠʠ ʚ ʩʧʠʩʘʥʠʷ ʩʘ 

572, ʦʪ ʢʦʠʪʦ 22% ʚ ʩʧʠʩʘʥʠʷ ʩ ʠʤʧʘʢʪ ʬʘʢʪʦʨ, 36% ʚ ʯʫʞʜʝʩʪʨʘʥʥʠ ʩʧʠʩʘʥʠʷ ʠ 

45% ʚ ʙʲʣʛʘʨʩʢʠ ʩʧʠʩʘʥʠʷ ʙʝʟ ʠʤʧʘʢʪ ʬʘʢʪʦʨ. ɹʨʦʷʪ ʥʘ ʮʠʪʠʨʘʥʠʷʪʘ ʝ 2 192, ʦʪ 

ʪʷʭ 42% ʚ ʩʧʠʩʘʥʠʷ ʩ ʠʤʧʘʢʪ ʬʘʢʪʦʨ, 35% ʚ ʯʫʞʜʝʩʪʨʘʥʥʠ ʠ 43% ʚ ʙʲʣʛʘʨʩʢʠ 

ʩʧʠʩʘʥʠʷ ʙʝʟ ʠʤʧʘʢʪ ʬʘʢʪʦʨñ. 

 

ɸʛʨʘʨʥʠʷʪ ʫʥʠʚʝʨʩʠʪʝʪ ʝ ʘʢʨʝʜʠʪʠʨʘʥ ʧʨʝʟ 2013ʛ. ʦʪ ʅʘʮʠʦʥʘʣʥʘʪʘ ʘʛʝʥʮʠʷ ʟʘ 

ʦʮʝʥʷʚʘʥʝ ʠ ʘʢʨʝʜʠʪʘʮʠʷ ʩ ʦʮʝʥʢʘ 9,29 ʧʦ ʜʝʩʝʪʦʙʘʣʥʘʪʘ ʩʠʩʪʝʤʘ. 

ɸʢʨʝʜʠʪʘʮʠʷʪʘ ʝ ʚʘʣʠʜʥʘ ʜʦ 2019 ʛ. ʆʙʫʯʝʥʠʝʪʦ ʥʘ ʚʩʠʯʢʠ ʙʲʣʛʘʨʩʢʠ ʠ 

http://ibir.bas.bg/
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ʯʫʞʜʝʩʪʨʘʥʥʠ ʩʪʫʜʝʥʪʠ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʚ ʯʝʪʠʨʠ ʬʘʢʫʣʪʝʪʘ: ʌʘʢʫʣʪʝʪ ʧʦ 

ʘʛʨʦʥʦʤʩʪʚʦ, ʌʘʢʫʣʪʝʪ ʧʦ ʣʦʟʘʨʦ-ʛʨʘʜʠʥʘʨʩʪʚʦ, ʌʘʢʫʣʪʝʪ ʧʦ ʨʘʩʪʠʪʝʣʥʘ 

ʟʘʱʠʪʘ ʠ ʘʛʨʦʝʢʦʣʦʛʠʷ ʠ ʌʘʢʫʣʪʝʪ ʧʦ ʠʢʦʥʦʤʠʢʘ. ʂʘʪʝʜʨʘ Ăɾʠʚʦʪʥʦʚʲʜʥʠ 

ʥʘʫʢʠñ ʝ ʥʘʩʣʝʜʥʠʢ ʥʘ ʝʜʥʠ ʦʪ ʧʲʨʚʠʪʝ ʢʘʪʝʜʨʠ ʥʘ ɸʛʨʦʥʦʤʠʯʝʩʢʠʷ ʬʘʢʫʣʪʝʪ ʠ 

ɸʛʨʘʨʥʠʷ ʫʥʠʚʝʨʩʠʪʝʪ, ʧʦʩʪʘʚʠʣʠ ʥʘʯʘʣʦʪʦ ʥʘ ʚʠʩʰʝʪʦ ʘʛʨʘʨʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚ 

ʛʨ. ʇʣʦʚʜʠʚ. ʂʘʪʝʜʨʘʪʘ ʝ ʩ ʙʦʛʘʪʘ ʠʩʪʦʨʠʷ ʠ ʪʨʘʜʠʮʠʠ. ʇʨʝʟ ʛʦʜʠʥʠʪʝ, 

ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʞʠʚʦʪʥʦʚʲʜʩʪʚʦ ʚ ʋʥʠʚʝʨʩʠʪʝʪʘ ʧʨʝʪʲʨʧʷʚʘ ʨʘʟʣʠʯʥʠ ʧʨʦʤʝʥʠ, 

ʥʦ ʚʠʥʘʛʠ ʝ ʟʘʝʤʘʣʦ ʚʦʜʝʱʠ ʧʦʟʠʮʠʠ ʚ ʘʛʨʘʨʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ. www.au-

plovdiv.bg. 

 

ʋʥʠʚʝʨʩʠʪʝʪʲʪ ʧʦ ʭʨʘʥʠʪʝʣʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʇʣʦʚʜʠʚ (ʋʍʊ) ʝ ʩ ʥʘʜ 65-ʛʦʜʠʰʥʘ 

ʠʩʪʦʨʠʷ. ʇʨʝʟ ʛʦʜʠʥʠʪʝ ʥʘ ʩʚʦʝʪʦ ʨʘʟʚʠʪʠʝ ʋʍʊ ʨʘʟʚʠʚʘ ʤʥʦʛʦʩʪʨʘʥʥʠ 

ʤʝʞʜʫʥʘʨʦʜʥʠ ʢʦʥʪʘʢʪʠ ʠ ʠʤʘ ʘʢʪʠʚʥʘ ʤʝʞʜʫʥʘʨʦʜʥʘ ʜʝʡʥʦʩʪ. ʋʍʊ ʩʝ ʩʲʩʪʦʠ 

ʦʪ ʪʨʠ ʬʘʢʫʣʪʝʪʘ ï ʊʝʭʥʦʣʦʛʠʯʝʥ, ʊʝʭʥʠʯʝʩʢʠ ʠ ʉʪʦʧʘʥʩʢʠ. ɼʥʝʩ ʋʍʊ, 

ʇʣʦʚʜʠʚ ʝ ʘʚʪʦʨʠʪʝʪʝʥ ʥʘʮʠʦʥʘʣʝʥ ʮʝʥʪʲʨ ʥʘ ʭʨʘʥʠʪʝʣʥʘʪʘ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʯʥʘ 

ʥʘʫʢʘ, ʪʝʭʥʦʣʦʛʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ɹʲʣʛʘʨʠʷ. ɺ ʢʘʪʝʜʨʘ ɹʠʦʪʝʭʥʦʣʦʛʠʷ ʚʝʯʝ 

ʧʦʚʝʯʝ ʦʪ 50 ʛʦʜʠʥʠ ʩʝ ʧʦʜʛʦʪʚʷʪ ʩʧʝʮʠʘʣʠʩʪʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʠʥʜʫʩʪʨʠʘʣʥʠʪʝ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ, ʢʦʠʪʦ ʩʘ ʥʘʤʝʨʠʣʠ ʫʩʧʝʰʥʘ ʨʝʘʣʠʟʘʮʠʷ ʚ ʨʝʜʠʮʘ ʬʠʨʤʠ, 

ʥʘʫʯʥʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʫʥʠʚʝʨʩʠʪʝʪʠ ʢʘʢʪʦ ʚ ɹʲʣʛʘʨʠʷ, ʪʘʢʘ ʠ ʧʦ 

ʮʷʣ ʩʚʷʪ. www.uft-plovdiv.bg. 
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http://www.uft-plovdiv.bg/
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ɼʠʤʠʪʨʦʚ 

10. ɻʣ. ʘʩ. ʜ-ʨ 

ɸʥʘʪʦʣʠ ʉʪʝʬʘʥʦʚ 

ɸʪʘʥʘʩʦʚ 

11. ɻʣ. ɸʩ. ʜ-ʨ ʀʚʘʥ 
ʈʦʩʝʥʦʚ ʌʘʩʫʣʢʦʚ 

12. ɻʣ. ɸʩ. ʜ-ʨ 
ʄʘʥʦʣ ʇʝʪʢʦʚ 

ʂʘʨʘʜʘʝʚ 

13. ɻʣ. ʘʩ. ʜ-ʨ 

ʅʠʢʦʣʠʥʘ ʈʫʩʠʥʦʚʘ 

14. ɻʣ. ʘʩ. ʜ-ʨ 

ɸʥʪʦʥ ʃʘʟʘʨʠʥʦʚ 

ɸʥʪʦʥʦʚ 

15. ɻʣ. ʘʩ. ʇʣʘʤʝʥ 
ʄʘʨʫʮʦʚ 

16. ɻʣ. ʘʩ. ʜ-ʨ 

ɻʝʨʛʘʥʘ ʅʠʢʦʣʦʚʘ 

17. ɻʣ. ʘʩ. ʜ-ʨ ʈʘʜʢʘ 

ɺʣʘʝʚʘ 

18. ɸʩ. ʜ-ʨ ʊʘʥʷ 

ʊʘʯʝʚʘ 

19. ɸʩ. ʈʦʩʠʮʘ 
ʄʠʣʝʚʘ 

20. ʄʣ. ʝʢʩʧʝʨʪ 
ɹʦʷʥʘ ʀʚʘʥʦʚʘ 

 

10. ʘʩʠʩʪʝʥʪ. 

ʎ. ʎʚʝʪʢʦʚ 

11. ʘʩʠʩʪʝʥʪ. 

ɺ.ʄʣʘʜʝʥʦʚʘ 

12. ʘʩʠʩʪʝʥʪ. 

ʎ. ʎʚʝʪʢʦʚ,  

13. ʘʩʠʩʪʝʥʪ. 

ɺ.ʄʣʘʜʝʥʦʚʘ 

 

 

11.ɼʦʮ.ʜ-ʨ ʊʘʥʷ 

ʊʦʜʦʨʦʚ 

12.ʜʦʮ. ʜ-ʨ ʅʝʚʷʥʘ 

ʉʪʘʥʯʝʚʘ  

13.ʜʦʮ.ʜ-ʨ  ɻʝʥʦʚʝʚʘ 

ʉʪʘʡʢʦʚʘ 

14.ʜʦʮ.ʜ-ʨ ʇʝʥʢʦ 

ɿʫʥʝʚ  

15.ʜʦʮ ʜ-ʨ 

ʎʚʝʪʦʤʠʨʘ ɹʘʥʯʝʚʘ 

16ʜʦʮ.ɻʝʦʨʛʠ ɸʥʝʚ 

17. ʛʣ.ʘʩ.ʜ-ʨ 

ɺ.ʂʘʨʘʙʘʰʝʚ 

18.ʛʣ. ʘʩ.ɽʚʛʝʥʠ 

ɺʠʜʝʚ 

19.ʛʣ.ʘʩ.ɼ.ʁʦʨʜʘʥʦʚʘ 

20.ʛʣ.ʘʩ. ʅʠʢʦʣʘʡ  

ʀʚʘʥʦʚ  

21.ʛʣ.ʘʩ.ʜ-ʨ ɻʝʦʨʛʠ 

ʂʘʣʘʡʜʞʠʝʚ    

22.ʛʣ.ʘʩ. ʅʝʜʢʘ 

ɼʠʤʦʚʘ 

23.ʜʦʮ. ʜ-ʨ ʉ. 

ʉʪʦʡʯʝʚʘ 

24..ɻʣ.ʘʩ.ʜ-ʨ 

ʅʘʜʝʞʜʘ ʃʫʢʘʥʦʚʘ  

25.ʜ-ʨ   ɽʚʛʝʥʠʷ 

ɸʯʢʘʢʘʥʦʚʘ  

24.ʘʩ.ɼʘʥʠʝʣʘ 

ʄʠʪʝʚʘ  

25.ʘʩ. ɿʦʨʥʠʮʘ 

ʇʝʪʨʦʚʘ 

26.ʜ-ʨ ɹʦʨʷʥʘ 

ʀʚʘʥʦʚʘ /ʤʣʘʜ ʫʯʝʥ/, 

ʟʘʜʦʯʝʥ ʜʦʢʪʦʨʘʥʪ  

 

ʆʩʥʦʚʥʠ ʮʝʣʠ ʥʘ ʈʘʙʦʪʥʠʪʝ ʧʘʢʝʪʠ 

 

ʎʝʣ ʥʘ ʈʇ 1. ʈʘʙʦʪʠ ʩʝ ʧʦ ʧʦʜʦʙʨʷʚʘʥʝ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʠ ʢʦʥʪʨʦʣʘ ʧʨʠ 

ʨʘʟʤʥʦʞʘʚʘʥʝ ʥʘ ɽʇɾ ʯʨʝʟ ʧʨʠʣʘʛʘʥʝ ʥʘ ʧʨʦʪʦʢʦʣʠ ʟʘ ʩʠʥʭʨʦʥʠʟʠʨʘʥʝ ʥʘ 

ʝʩʪʨʫʩʘ ʠ ʧʨʦʛʨʘʤʠʨʘʥʦ ʠʟʢʫʩʪʚʝʥʦ ʧʦʩʝʤʝʥʷʚʘʥʝ, ʢʘʢʪʦ ʩ ʚʢʣʶʯʚʘʥʝ ʥʘ ɹɸɼ ʟʘ 

ʨʘʥʥʦ ʠ ʧʨʝʮʠʟʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠʷ ʧʦʪʝʥʮʠʘʣ ʥʘ ʨʘʟʧʣʦʜʥʠʪʝ 

ʞʠʚʦʪʥʠ. ʈʘʟʨʘʙʦʪʚʘʪ ʩʝ ʩʭʝʤʠ ʟʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʠ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʝʤʙʨʠʦʥʠ. 

ʀʟʚʲʨʰʚʘ ʩʝ ʪʨʘʥʩʬʝʨ ʥʘ ʩʚʝʞʠ ʝʤʙʨʠʦʥʠ. 

 

 

ʎʝʣ ʥʘ ʈʇ 2. ʉʝʣʝʢʮʠʷ ʥʘ ʜʦʥʦʨʠ ʥʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ ʯʨʝʟ ʨʘʥʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 

ʨʝʧʨʦʜʫʢʪʠʚʥʠʷ ʠʤ ʧʦʪʝʥʮʠʘʣ. ʇʦʣʫʯʘʚʘʥʝ, ʦʙʨʘʙʦʪʢʘ ʠ ʪʨʘʥʩʧʦʨʪ ʥʘ ʦʭʣʘʜʝʥʘ 

ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ. ʀʟʧʠʪʚʘʥʝ ʥʘ ʧʨʦʪʦʢʦʣʠ ʟʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘ ʝʩʪʨʫʩʘ ʠ 
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ʧʨʠʣʘʛʘʥʝ ʥʘ ʠʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ ʥʘ ʞʠʚʦʪʥʠ ʚ ʨʘʟʤʥʦʞʠʪʝʣʝʥ ʠ 

ʥʝʨʘʟʤʥʦʞʠʪʝʣʝʥ ʩʝʟʦʥ ʩ ʦʭʣʘʜʝʥʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ. 

 

ʎʝʣ ʥʘ ʈʇ 3. ʈʘʙʦʪʠ ʩʝ ʧʦ ʦʧʪʠʤʠʟʠʨʘʥʘ ʙʠʦʪʝʭʥʦʣʦʛʠʷ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʠ 

ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷ ʥʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ ʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʠʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ 

ʥʘ ʨʘʟʣʠʯʥʠ ʧʦʨʦʜʠ ʢʦʥʝ, ʦʪʛʣʝʞʜʘʥʠ ʚ ɹʲʣʛʘʨʠʷ. ʈʘʟʨʘʙʦʪʚʘ ʩʝ ʤʝʪʦʜʦʣʦʛʠʷ ʟʘ 

ʨʘʥʥʦ ʠ ʧʨʝʮʠʟʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠʷ ʧʦʪʝʥʮʠʘʣ ʥʘ ʨʘʟʧʣʦʜʥʠʪʝ 

ʞʠʚʦʪʥʠ. ʈʘʙʦʪʠ ʩʝ ʚʲʨʭʫ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʚʘʞʥʠ ʨʝʧʨʦʜʫʢʪʠʚʥʠ ʧʨʦʙʣʝʤʠ ʧʨʠ 

ʢʦʥʝ, ʯʨʝʟ ʚʠʩʦʢʦʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʧʨʦʪʝʦʤʥʠ ʠ ʝʧʠʛʝʥʝʪʠʯʥʠ ʘʥʘʣʠʟʠ. 

ʇʨʝʜʩʪʦʠ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʬʝʥʦʪʠʧʥʠ ʙʝʣʝʟʠ ʠ ʤʘʨʢʝʨʥʠ ʤʦʣʝʢʫʣʠ, 

ʩʚʲʨʟʘʥʠ ʩ ʦʧʣʦʜʠʪʝʣʥʠʷ ʧʦʪʝʥʮʠʘʣʥʘ ʛʘʤʝʪʠʪʝ, ʢʘʪʦ ʠʥʦʚʘʮʠʷ ʚ 

ʢʦʥʝʚʲʜʩʪʚʦʪʦ. ʈʘʙʦʪʠ ʩʝ ʧʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʮʷʣʦʩʪʥʘ ʧʦʜʦʙʨʝʥʘ ʙʠʦʪʝʭʥʦʣʦʛʠʷ ʠ 

ʥʦʚʘ ʩʨʝʜʘ ʟʘ ʟʘʤʨʘʟʷʚʘʥʝ ʠ ʧʨʠʣʘʛʘʥʝ ʟʘ ʠʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ ʥʘ ʢʦʙʠʣʠ. 

ʇʨʝʜʩʪʦʠ ʜʘ ʩʝ ʨʘʙʦʪʠ ʧʦ ʪʨʘʥʩʬʝʨ ʥʘ ʟʥʘʥʠʷ ʠ ʠʥʦʚʘʮʠʠ ï  ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 

ʝʢʩʧʝʨʠʤʝʥʪʠʪʝ ʩʝ ʧʦʣʟʚʘʪ ʩʝ ʞʠʚʦʪʥʠ, ʦʪʛʣʝʞʜʘʥʠ ʚ ʯʘʩʪʥʠ ʬʝʨʤʠ. ʇʦʜʧʠʩʘʥʠ 

2 ʜʦʛʦʚʦʨʘ ʩ ʚʲʥʰʥʠ ʠʟʧʲʣʥʠʪʝʣʠ ʟʘ ʧʦʜʧʦʤʘʛʘʥʝ ʚ ʠʟʧʲʣʥʝʥʠʝʪʦ  ʥʘ ʮʝʣʠʪʝ ʥʘ 

ʇʨʦʛʨʘʤʘʪʘ. 

 

 

2. ʅɸʋʏʅʀ ʈɽɿʋʃʊɸʊʀ 

2.1. ʂʨʘʪʢʦ ʦʧʠʩʘʥʠʝ ʥʘ ʠʟʚʲʨʰʝʥʘʪʘ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʜʝʡʥʦʩʪ ʠ 

ʦʩʥʦʚʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʟʘ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ. 

ʊʨʘʢʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ʫʯʘʩʪʚʘ ʚ ʧʨʦʛʨʘʤʘ ʩ ʢʦʣʝʢʪʠʚʠ ʦʪ ʪʨʠ ʩʪʨʫʢʪʫʨʥʠ 

ʟʚʝʥʘ ï ɸʛʨʘʨʝʥ ʬʘʢʫʣʪʝʪ, ɺʝʪʝʨʠʥʘʨʥʦʤʝʜʠʮʠʥʩʢʠ ʬʘʢʫʣʪʝʪ ʠ ʄʝʜʠʮʠʥʩʢʠ 

ʬʘʢʫʣʪʝʪ. ʈʘʟʧʦʣʘʛʘ ʩʲʩ ʩʲʚʨʝʤʝʥʥʘ ʙʘʟʘ ʠ ʘʧʘʨʘʪʫʨʘ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ 

ʠʟʩʣʝʜʚʘʥʠʷ, ʛʘʨʘʥʪʠʨʘʱʠ ʢʘʯʝʩʪʚʝʥʠ ʨʝʟʫʣʪʘʪʠ ʠ ʘʥʘʣʠʟʠ. ɿʥʘʯʠʪʝʣʥʘ ʯʘʩʪ ʦʪ 

ʟʘʜʘʯʠʪʝ ʧʦ ʇʨʦʛʨʘʤʘ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʩʲʚʤʝʩʪʥʦ ʩ ʇ2 (ʀɹʀʈ, ɹɸʅ), ʇ3(ʉʉɸ ï 

ɿʀ ʐʫʤʝʥ) ʠ ʇ4(ʋʍʊ, ʇʣʦʚʜʠʚ). ʀʟʩʙʝʜʚʘʥʠʷʪʘ ʩʝ ʧʨʦʚʝʞʜʘʪ ʚ ʙʘʟʠʪʝ ʥʘ 

ʋʥʠʚʝʨʩʠʪʝʪʘ, ʥʘ ʉʝʣʩʢʦʩʪʦʧʘʥʢʘ ʘʢʘʜʝʤʠʷ ï ɿʀ ʐʫʤʝʥ ʠ ʚʲʚ ʬʝʨʤʠʪʝ ʥʘ 

ʩʦʙʩʪʚʝʥʠʮʠ ʩʣʝʜ ʩʢʣʶʯʝʥʠ ʜʦʛʦʚʦʨʠ.  

  

ʋʯʘʩʪʠʝʪʦ ʥʘ ʀʥʩʪʠʪʫʪ ʧʦ ʙʠʦʣʦʛʠʷ ʠ ʠʤʫʥʦʣʦʛʠʷ ʥʘ ʨʝʧʨʦʜʫʢʮʠʷʪʘ Ăɸʢʘʜ. ʂ. 

ɹʨʘʪʘʥʦʚñ, ɹɸʅ ʚ  ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʥʘʫʯʥʦ-ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠʪʝ ʟʘʜʘʯʠ ʥʘ ʅʅʇ 

ʈɽʇʈʆɹʀʆʊɽʍ ʜʦʧʨʠʥʘʩʷ ʟʘ ʠʟʜʠʛʘʥʝ ʥʠʚʦʪʦ ʥʘ ʥʘʫʯʥʦ-ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘʪʘ 

ʜʝʡʥʦʩʪ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠʪʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʥʘ ʨʘʟʤʥʦʞʘʚʘʥʝʪʦ ʧʨʠ 

ʞʠʚʦʪʥʠʪʝ, ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʚʠʩʦʢʦʩʧʝʮʠʘʣʠʟʠʨʘʥʘʪʘ ʠ ʩʲʚʨʝʤʝʥʥʘ  ʘʧʘʨʘʪʫʨʘ 
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ʠ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʢʘʜʨʠʪʝ, ʠʤʘʱʠ ʝʢʩʧʝʨʪʥʠ ʫʤʝʥʠʷ. ʏʨʝʟ ʧʨʦʚʝʞʜʘʥʝ ʥʘ 

ʠʟʩʣʝʜʚʘʥʠʷ ʩʲʩ ʩʧʝʨʤʦʢʦʤʧʶʪʲʨʝʥ ʘʥʘʣʠʟ ʥʘ ʝʷʢʫʣʘʪʠ ʦʪ ʨʘʟʣʠʯʥʠ 

ʞʠʚʦʪʠʥʩʢʠ ʚʠʜʦʚʝ, HPLC ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʧʨʦʪʝʠʥʠ ʦʪ ʉʇ, SDS-PAGE 

ʝʣʝʢʪʨʦʬʦʨʝʟʘ, ʧʨʦʪʝʦʤʝʥ ʘʥʘʣʠʟ ʥʘ ʧʨʦʪʝʠʥ ʯʨʝʟ 2D-PAGE ʠ ʝʧʠʛʝʥʝʪʠʯʥʠ 

ʤʘʨʢʝʨʠ ʟʘ ʢʘʯʝʩʪʚʦ ʥʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ, ʱʝ ʩʝ ʧʦʣʫʯʘʪ ʥʦʚʠ ʟʥʘʥʠʷ ʠ 

ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʬʘʢʪʦʨʠ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʘʪʘ 

ʩʠʩʪʝʤʘ, ʩʚʲʨʟʘʥʠ  ʩ ʢʘʧʘʮʠʪʝʪʘ ʟʘ ʦʧʣʦʞʜʘʥʝ ʥʘ ʤʲʞʢʠʪʝ ʛʘʤʝʪʠ ʠ ʦʮʝʥʢʘ ʥʘ 

ʝʷʢʫʣʘʪʠ ʩ ʜʦʙʨʘ ʠ/ʠʣʠ ʣʦʰʘ ʢʨʠʦʪʦʣʝʨʘʥʪʥʦʩʪ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ. ɿʘ 

ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʟʘʜʘʯʠʪʝ, ʢʘʩʘʝʱʠ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʠ ʯʨʝʟ ʧʨʘʢʪʠʯʝʩʢʦ 

ʧʨʠʣʘʛʘʥʝ ʥʘ ʧʨʦʪʦʢʦʣʠ ʟʘ ʠʟʧʠʪʚʘʥʝ ʥʘ ɹɸɼ ʠ ʥʝʭʦʨʤʦʥʘʣʥʠ ʙʠʦʘʢʪʠʚʥʠ 

ʜʦʙʘʚʢʠ ʧʨʝʟ ʟʥʘʯʠʤʠʪʝ ʟʘ ʨʝʧʨʦʜʫʢʮʠʷʪʘ ʧʝʨʠʦʜʠ ʧʨʠ ʤʲʞʢʠ ʠ ʞʝʥʩʢʠ 

ʞʠʚʦʪʥʠ, ʩʲʦʙʨʘʟʥʦ ʟʘʜʘʯʠʪʝ ʧʦ ʈʇ 1,2 ʠ 3 ʥʘ ʇʨʦʛʨʘʤʘʪʘ,  ʩʝ ʧʦʣʟʚʘʪ ʙʘʟʠʪʝ ʦʪ 

ʞʠʚʦʪʥʠ ʥʘ ʇ1 ʠ ʇ3, ʇ4, ʢʘʢʪʦ ʠ ʙʘʟʘʪʘ, ʩʦʙʩʪʚʝʥʦʩʪ ʥʘ ʘʩʦʮʠʘʮʠʠ ʠʣʠ ʯʘʩʪʥʠ 

ʬʝʨʤʝʨʠ, ʟʘ ʢʦʝʪʦ ʠʤʘ ʩʢʣʶʯʝʥʠ ʜʦʛʦʚʦʨʠ. ɺ ʤʥʦʛʦ ʦʪ ʧʨʦʚʝʜʝʥʠʪʝ 

ʠʟʩʣʝʜʚʘʥʠʷ ʩʝ ʨʘʙʦʪʠ ʩʲʚʤʝʩʪʥʦ ʩ ʧʘʨʪʥʴʦʨʠʪʝ ʥʘ ʇʨʦʛʨʘʤʘʪʘ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʥʘ ʬʝʨʤʝʨʠʪʝ, ʦʪʛʣʝʞʜʘʱʠ ʞʠʚʦʪʥʠ,  ʢʦʝʪʦ ʧʦʟʚʦʣʠ ʫʩʧʝʰʥʦ ʢʦʣʘʙʦʨʠʨʘʥʝ ʥʘ 

ʟʥʘʥʠʷ, ʝʢʩʧʝʨʪʠʟʘ ʠ ʥʘʫʯʥʘ ʘʧʘʨʘʪʫʨʘ.   

 

 ʂʦʥʢʨʝʪʥʠ ʨʝʟʫʣʪʘʪʠ ʈʇ1: 

1. ʉʝʣʝʢʮʠʷ, ʧʦʜʛʦʪʦʚʢʘ ʠ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʛʝʥʝʪʠʯʥʠʷ ʤʘʪʝʨʠʘʣ  

 1.1. ʉʝʣʝʢʪʠʨʘʥʝ ʥʘ ʤʲʞʢʠ ʨʘʟʧʣʦʜʥʠʮʠ ï ʅʘʧʨʘʚʝʥʘ ʝ ʦʨʛʘʥʠʟʘʮʠʷ ʟʘ 

ʧʦʣʫʯʘʚʘʥʝ ʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʠ ʩ ʝʷʢʫʣʘʪʠ, ʩʚʝʞʘ ʩʧʝʨʤʘ ʦʪ ʙʠʮʠ, 

ʤʝʩʦʜʘʡʥʘ ʧʦʨʦʜʘ, ʩ ʫʯʘʩʪʠʝʪʦ ʥʘ ʧʘʨʪʥʴʦʨʠ ʦʪ ʇ1 ʠ ʇ3.  

1.2. ʀʟʧʠʪʚʘʥʝ ʥʘ ɹɸɼ ʚʲʨʭʫ ʚʠʪʘʣʠʪʝʪʘ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠ - 

ʥʘʧʨʘʚʝʥʘ ʩʭʝʤʘ ʠ ʤʝʪʦʜʦʣʦʛʠʷ ʟʘ ʪʨʝʪʠʨʘʥʝ ʠ ʝ ʧʨʦʚʝʜʝʥ ʦʧʠʪ.  

1.3.ʇʦʜʦʙʨʷʚʘʥʝ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠʷ ʧʦʪʝʥʮʠʘʣ, ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʥʝʭʦʨʤʦʥʘʣʥʠ ʙʠʦʘʢʪʠʚʥʠ ʜʦʙʘʚʢʠ ʧʨʝʟ ʟʥʘʯʠʤʠʪʝ ʟʘ ʨʝʧʨʦʜʫʢʮʠʷʪʘ 

ʧʝʨʠʦʜʠ ï ʈʘʟʨʘʙʦʪʝʥ ʝ ʧʨʦʪʦʢʦʣʲʪ  ʠ ʝ ʧʨʦʚʝʜʝʥ ʦʧʠʪ  ʩ ʜʦʙʘʚʢʘ ʥʘ ɹɸɼ ʧʨʠ 

ʙʠʚʦʣʠʮʠ ʩʣʝʜ ʦʤʘʣʘʯʚʘʥʝ ʚ ʙʠʚʦʣʦʚʲʜʥʘ ʬʝʨʤʘ ʥʘ ɿʀ- ʐʫʤʝʥ. 

1.4. ʊʨʘʥʩʬʝʨ ʥʘ ʟʥʘʥʠʷ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ  

 

ʈʝʟʫʣʪʘʪʠ   
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ʋʪʦʯʥʝʥʘ ʝ ʩʭʝʤʘ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ɹɸɼ ʧʨʠ ʙʠʚʦʣʠ, ʛʨʘʜ ʐʫʤʝʥ ʟʘ 

ʧʦʜʦʙʨʷʚʘʥʝ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʠ ʢʦʥʪʨʦʣʘ ʚʲʨʭʫ ʢʦʥʪʨʦʣʠʨʘʥʦʪʦ ʨʘʟʤʥʦʞʘʚʘʥʝ 

ʧʨʠ ɽʇɾ ʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʟʘʜʘʯʘ ʥʘ ʈʇ1 ï ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʧʦ-ʙʲʨʟʦ 

ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʷʡʯʥʠʢʦʚʘʪʘ ʘʢʪʠʚʥʦʩʪ ʧʨʠ ʙʠʚʦʣʠʮʠ ʩʣʝʜ ʨʘʞʜʘʥʝʪʦ ʠ 

ʩʲʢʨʘʱʘʚʘʥʝ ʠʥʪʝʨʚʘʣʲʪ ʤʝʞʜʫ ʨʘʞʜʘʥʝʪʦ ʠ ʧʦʩʣʝʜʚʘʱʦʪʦ ʟʘʧʣʦʞʜʘʥʝ. ɺ 

ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʦʩʦʯʝʥʘʪʘ ʟʘʜʘʯʘ ʨʝʧʨʦʜʫʢʪʠʚʥʘʪʘ ʢʘʤʧʘʥʠʷ ʙʝ ʧʨʦʛʨʘʤʠʨʘʥʘ, 

ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʘʣʪʝʨʥʘʪʠʚʥʠ ʥʝʭʦʨʤʦʥʘʣʥʠ ʤʝʪʦʜʠ ʟʘ ʩʪʠʤʫʣʠʨʘʥʝ ʠ 

ʩʠʥʭʨʦʥʠʟʠʨʘʥʝ ʥʘ ʝʩʪʨʫʩʘ. ʉʣʝʜ ʧʨʦʚʝʜʝʥʘ ʨʘʙʦʪʥʘ ʩʨʝʱʘ ʩ ʢʦʣʝʛʠ ʦʪ ɿʀ-

ʐʫʤʝʥ, ʙʝ ʫʪʦʯʥʝʥʘ ʩʭʝʤʘ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʙʠʦʣʦʛʠʯʥʦ ʘʢʪʠʚʥʘ ʜʦʙʘʚʢʘ (ɹɸɼ) 

ʧʨʠ ʙʠʚʦʣʠ ï ʊʘʙʣʠʮʘ 1.  

ʉʭʝʤʘʪʘ ʝ ʥʘʩʦʯʝʥʘ ʢʲʤ ʧʦʜʦʙʨʷʚʘʥʝ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʠ ʢʦʥʪʨʦʣʘ ʥʘʜ 

ʨʘʟʤʥʦʞʘʚʘʥʝ ʧʨʠ ʙʠʚʦʣʠ. ʀʟʙʨʘʥʘʪʘ ɹɸɼ ʝ ʥʘ ʙʠʣʢʦʚʘ ʦʩʥʦʚʘ AyuFertin 

(Indian Herbs, Ltd). ʊʦʚʘ ʝ ʥʝʭʦʨʤʦʥʘʣʝʥ ʠ ʥʘʧʲʣʥʦ ʙʠʣʢʦʚ ʧʨʝʧʘʨʘʪ, ʩʲʜʲʨʞʘ 

ʜʠʚ ʧʲʧʝʰ (Citrullus colocynthis), ʜʲʣʲʛ ʧʠʧʝʨ (Piper longum), ʯʝʨʝʥ ʧʠʧʝʨ (Piper 

nigrum), ʜʞʠʥʜʞʠʬʠʣ (Zingiber officinale); ɹɸɼ ʝ ʙʦʛʘʪʘ  ʥʘ ʧʦʣʠʥʝʥʘʩʠʪʝʥʠ 

ʤʘʩʪʥʠ ʢʠʩʝʣʠʥʠ, ʢʦʠʪʦ ʪʷʣʦʪʦ ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʧʨʝʢʫʨʩʦʨʠ ʟʘ ʙʠʦʩʠʥʪʝʟʘ ʥʘ 

ʧʨʦʩʪʘʛʣʘʥʜʠʥ. ʊʦʚʘ ʧʦʤʘʛʘ ʜʘ ʩʝ ʢʦʦʨʜʠʥʠʨʘ ʬʫʥʢʮʠʷʪʘ ʥʘ ʷʡʯʥʠʮʠʪʝ ʠ ʧʦ 

ʪʦʟʠ ʥʘʯʠʥ ʥʘʚʨʝʤʝʥʥʦ ʜʘ ʥʘʩʪʲʧʚʘʪ ʝʩʪʨʫʩ ʠ ʦʚʫʣʘʮʠʷ, ʨʝʛʫʣʠʨʘ ʩʝʢʨʝʮʠʷʪʘ ʥʘ 

ʭʦʨʤʦʥʠ ʠ ʧʦ ʝʩʪʝʩʪʚʝʥ ʥʘʯʠʥ ʙʣʘʛʦʧʨʠʷʪʩʪʚʘ ʬʠʟʠʦʣʦʛʠʯʥʠʪʝ ʧʨʦʮʝʩʠ, 

ʚʦʜʝʱʠ ʜʦ ʥʘʩʪʲʧʚʘʥʝ ʥʘ ʙʨʝʤʝʥʥʦʩʪ. ɿʘ AyuFertin ʠʤʘ ʧʨʝʜʧʠʩʘʥʠʝ, ʯʝ ʧʦ 

ʝʩʪʝʩʪʚʝʥ ʥʘʯʠʥ ʨʝʛʫʣʠʨʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠʷ ʮʠʢʲʣ ʟʘ ʦʧʪʠʤʘʣʥʘ ʧʣʦʜʦʚʠʪʦʩʪ ʠ 

ʩʧʦʤʦʛʘ ʟʘ ʙʝʟʦʧʘʩʥʦʪʦ ʠ ʥʘʚʨʝʤʝʥʥʦ ʧʦʚʪʦʨʥʦ ʨʘʟʤʥʦʞʘʚʘʥʝ ʥʘ ʤʣʝʯʥʠʪʝ 

ʞʠʚʦʪʥʠ, ʜʦʨʠ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʘʥʝʩʪʨʫʩ.  

AyuFertin ʙʝ ʧʨʠʣʦʞʝʥʘ ʧʦ ʩʭʝʤʘʪʘ 3ʛ/100ʢʛ ʥʘ ʛʣʘʚʘ ʭ3ʜʥʠ ʧʨʠ ʙʠʚʦʣʠʮʠ 

ʩ ʪʝʛʣʦ 650 ʢʛ. ʂʦʥʪʨʦʣʥʠʪʝ ʠ ʦʧʠʪʥʠʪʝ ʞʠʚʦʪʥʠ ʙʷʭʘ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 

ʠʟʨʘʚʥʝʥʠ ʧʦ ʚʲʟʨʘʩʪ, ʪʝʛʣʦ, ʙʨʦʡ ʨʘʞʜʘʥʠʷ, ʩʨʝʜʥʦ ʜʥʝʚʝʥ ʤʣʝʢʦʥʘʜʦʡ ʠ 

ʦʚʘʨʠʘʣʝʥ ʩʪʘʪʫʩ ʧʨʝʜʠ ʪʨʝʪʠʨʘʥʝʪʦ ʩ ʜʦʙʘʚʢʘʪʘ.  

ʅʘʧʨʘʚʝʥ ʝ ʘʥʘʣʠʟ ʥʘ ʩʲʩʪʘʚʘ ʥʘ ʜʦʙʘʚʢʘʪʘ AyuFertin ʦʪ ʢʦʣʝʢʪʠʚ ʦʪ ʋʍʊ 

ïʇʣʦʚʜʠʚ. ʈʝʟʫʣʪʘʪʠʪʝ ʩʦʯʘʪ, ʯʝ ʪʷ ʝ ʙʦʛʘʪʘ ʥʘ ʙʠʦʘʢʪʠʚʥʠ ʚʝʱʝʩʪʚʘ ʢʘʪʦ 
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ʢʘʨʦʪʠʥʦʠʜʠ, ʚʠʪʘʤʠʥ ɽ ʚʲʚ ʚʠʜʘ ʥʘ ŭ- tocopherol ʠ Ŭ- tocopherol, ʧʦʣʠʬʝʥʦʣʠ, 

ʬʣʘʚʦʥʦʣʠ ʠ ʪʨʠʝʥʦʝʚʠ ʢʠʩʝʣʠʥʠ, ʢʦʠʪʦ ʩʝ ʷʚʷʚʘʪ ʢʘʪʦ ʧʨʝʢʫʨʩʦʨʠ ʥʘ 

ʧʨʦʩʪʘʛʣʘʥʜʠʥʠ. 

 ˟ ̗́̂̌̉́ρȢ ˞̖̆̍́ ̈́ ̠̐̏̅̏̂̑̃́̎̆ ̗̠̏̑̄́̎̉̈́̉̓́ ̉ ̋̏̎̓̑̏̌́ ̎́̅ ̑́̈̍̎̏̇́̃́̎̆ 

̐̑̉ ̂̉̃̏̌̉ ̘ ̑̆̈ ̅̏̂́̃̋́ ̎́ ˎˍˑȢ 
̄̑̔̐̉ ˗̏̎̓̑̏̌̎̉ ɉφɊ ˛̐̉̓̎̉ ɉφɊ 
̅̎̉   

21(0) ˗̛̑̃̎̉ ̐̑̏̂̉ Ⱦ̒̆̑̔̍ ̈́ ̖̂̉̏̉̍Ȣ ̐́̑́̍̆̓̑̉ȟ ̆̃̆̎̓̔́̌̎̏ ̐̑̏̄̆̒̓̆̑̏̎ȟ Ⱦ 
˙̘̌̆̎̉ ̐̑̏̂̉ ̈́ ̐̑̏̄̆̒̓̆̑̏̎ 

ˠ̌̓̑́̒̏̎̏̄̑́̒̋̉̕ ̐̑̆̄̌̆̅ ̎́ ̠̘̗̊̎̉̉̓̆ 
22(1) ρωȟῡ !ÙÕ&ÅÒÔÉÎ ̎́ ̄̌́̃́ȟ ̒̔̓̑̉̎  
23(2)  
24(3)  
25(4) ˗̛̑̃̎̉ ̐̑̏̂̉ Ⱦ̒̆̑̔̍ ̈́ ̖̂̉̏̉̍Ȣ ̐́̑́̍̆̓̑̉ȟ ̆̃̆̎̓̔́̌̎̏ ̐̑̏̄̆̒̓̆̑̏̎ȟ Ⱦ 

˙̘̌̆̎̉ ̐̑̏̂̉ ̈́ ̐̑̏̄̆̒̓̆̑̏̎ 
ˠ̌̓̑́̒̏̎̏̄̑́̒̋̉̕ ̐̑̆̄̌̆̅ ̎́ ̠̘̗̊̎̉̉̓̆Ȣ  

˜̑̏̂́ ̒ ̂̉̋ 
26(5) ˚̟́̂̌̅̆̎̉̆ ̈́ ̗̐̑̉̈̎́̉ ̎́ ̆̒̓̑̔̒ȟ ̐̑̏̂́ ̒ ̂̉̋Ȣ ˜̑̉ ̠̐̑̏̃́ ̎́ ̆̒̓̑̔̒ 

̠̏̒̆̍̆̎̃́̎̆ 27(6) 
28(7) 
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̆̒̓̑̔̒-̠̏̒̆̍̆̎̃́̎̆ 

  

ʊʨʝʪʠʨʘʥʝʪʦ ʩ ʙʠʦʜʦʙʘʚʢʘ  ʩʪʠʤʫʣʠʨʘ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʮʠʢʣʠʯʥʘʪʘ ʘʢʪʠʚʥʦʩʪ 

ʥʘ ʦʚʘʨʠʠ ʧʨʠ ʚʩʠʯʢʠ 7 ʦʧʠʪʥʠ ʞʠʚʦʪʥʠ, ʢʦʝʪʦ ʝ ʧʦʜʪʚʲʨʜʝʥʦ ʦʪ ʥʘʧʨʘʚʝʥʠʪʝ 

ʝʭʦʛʨʘʬʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ ʚ ʢʦʣʘʙʦʨʘʮʠʷ ʩ ʢʦʣʝʛʠ ʦʪ ʊʋ- ʉʪ. ɿʘʛʦʨʘ. 

 ʏʝʪʠʨʠ ʦʪ ʦʧʠʪʥʠʪʝ ʞʠʚʦʪʥʠ ʩʘ ʜʝʤʦʥʩʪʨʠʨʘʣʠ ʨʘʟʛʦʥʝʥʦʩʪ ʠ ʙʠʣʠ 

ʟʘʩʢʘʯʘʥʠ ʦʪ ʙʠʢʘ, ʢʘʪʦ ʧʨʠ ʜʚʝ ʦʪ ʪʷʭ ʧʨʠ ʧʦʩʣʝʜʚʘʱʦ ʝʭʦʛʨʘʬʩʢʦ ʠʟʩʣʝʜʚʘʥʝ ʝ 

ʫʩʪʘʥʦʚʝʥʘ ʙʨʝʤʝʥʦʩʪ. 

 ɺ ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ ʩʘʤʦ  ʜʚʝ ʞʠʚʦʪʥʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʪʦʟʠ ʧʝʨʠʦʜ ʩʘ 

ʧʨʦʷʚʠʣʠ ʝʩʪʨʫʩ, ʢʘʪʦ ʝʜʥʘʪʘ ʙʠʣʘ ʧʦʢʨʠʪʘ ʦʪ ʙʠʢ ʠ ʝ  ʩ ʫʩʪʘʥʦʚʝʥʘ ʙʨʝʤʝʥʥʦʩʪ 

ʩʣʝʜ ʝʭʦʛʨʘʬʩʢʠ ʧʨʝʛʣʝʜ. 
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 ʆʢʦʥʯʘʪʝʣʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʥʘ ʦʧʠʪʘ ʱʝ ʩʝ ʦʪʯʠʪʘʪ ʩʣʝʜ ʦʤʘʣʘʯʚʘʥʝ ʥʘ 

ʞʠʚʦʪʥʠʪʝ. 

 ɺ ʧʦʩʣʝʜʚʘʱʠʷ ʜʦ ʢʨʘʷ ʥʘ ʛʦʜʠʥʘ ʧʝʨʠʦʜ ʧʨʝʜʩʪʦʠ: 

o ʆʪʯʠʪʘʥʝ ʧʨʠʧʣʦʜʠʪʝ ʦʪ ʧʨʦʚʝʜʝʥʠʷ ʝʢʩʧʝʨʠʤʝʥʪ, ʩ ʢʦʝʪʦ 

ʬʘʟʘʪʘ ʱʝ ʩʝ ʟʘʪʚʦʨʠ. ʑʝ ʠʤʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘʥʥʠʪʝ ʜʘ ʙʲʜʘʪ 

ʦʙʦʙʱʝʥʠ ʠ ʧʨʠʚʝʜʝʥʠ ʚ ʧʫʙʣʠʢʘʮʠʦʥʝʥ ʤʘʪʝʨʠʘʣ;  

o ʆʙʨʘʙʦʪʢʘ ʥʘ ʨʝʟʫʣʪʘʪʠ ʦʪ ʘʥʘʣʠʟʘ ʥʘ ʢʨʲʚʥʠ ʧʨʦʙʠ ʟʘ 

ʙʠʦʭʠʤʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ (ʀɹʀʈ-ɹɸʅ);  

o ʀʟʩʣʝʜʚʘʥʝ ʥʘ ʭʦʨʤʦʥʠ ʚ ʢʨʲʚʥʠ ʧʨʦʙʠ  (ʟʘʧʣʘʥʫʚʘʥʦ ʦʪ ʩʪʨʘʥʘ ʥʘ 

ʊʋ ʧʦʚʨʝʤʝ ʥʘ ʩʲʚʤʝʩʪʥʘʪʘ ʨʘʙʦʪʘ). 

o ʇʨʠʢʣʶʯʚʘʥʝ ʥʘ ʘʥʘʣʠʟʘ ʥʘ ʤʣʝʯʥʠ ʧʨʦʙʠ (ʟʘʧʣʘʥʫʚʘʥʦ ʦʪ ʩʪʨʘʥʘ 

ʥʘ ʋʍʊ-ʇʣʦʚʜʠʚ).  

 

2. ʊʝʭʥʦʣʦʛʠʯʥʠ ʘʩʧʝʢʪʠ ʟʘ ʨʝʧʨʦʜʫʢʮʠʷ 

2.2. ʆʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʷʪʘ ʥʘ ʙʘʢʪʝʨʠʘʣʥʠ ʚʲʟʧʘʣʝʥʠʷ 

ʥʘ ʤʘʪʢʘʪʘ ʧʨʠ ʝʜʨʠ ʞʠʚʦʪʥʠ 

ʆʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʨʘʙʦʪʘʪʘ ʟʘʧʦʯʥʘ ʧʨʝʟ ʤʝʩʝʮʠʪʝ ʘʧʨʠʣ ï ʤʘʡ. ɹʝʰʝ ʩʲʙʨʘʥʘ 

ʣʠʪʝʨʘʪʫʨʘ ʚʲʚ ʚʨʲʟʢʘ ʩ ʘʥʪʠʙʠʦʪʠʢʦʪʝʨʘʧʠʷʪʘ ʥʘ ʙʘʢʪʝʨʠʘʣʥʠ ʚʲʟʧʘʣʝʥʠʷ ʥʘ 

ʤʘʪʢʘʪʘ ʧʨʠ ʝʜʨʠ ʞʠʚʦʪʥʠ. ʇʫʙʣʠʢʫʚʘʥʠʪʝ ʜʘʥʥʠ ʦʪʥʦʩʥʦ ʧʨʦʥʠʢʚʘʥʝʪʦ ʥʘ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʥʠ ʚʝʱʝʩʪʚʘ ʚ ʤʘʪʢʘʪʘ ʧʨʠ ʧʘʨʝʥʪʝʨʘʣʥʦ ʧʨʠʣʦʞʝʥʠʝ ʠ ʩʣʝʜ 

ʣʦʢʘʣʥʦ ʪʨʝʪʠʨʘʥʝ ʩʘ ʪʚʲʨʜʝ ʦʛʨʘʥʠʯʝʥʠ. ɹʝʰʝ ʥʘʧʨʘʚʝʥ ʘʥʘʣʠʟ ʥʘ ʥʘʣʠʯʥʘʪʘ 

ʣʠʪʝʨʘʪʫʨʘ ʠ ʥʘ ʪʘʟʠ ʙʘʟʘ ʙʝʰʝ ʥʘʧʨʘʚʝʥ ʧʣʘʥ ʟʘ ʪʨʝʪʠʨʘʥʝ ʥʘ ʝʜʨʠ ʧʨʝʞʠʚʥʠ ʩ 

ʤʝʪʨʠʪʠ ʩʣʝʜ ʨʘʞʜʘʥʝ ʩ ʰʠʨʦʢʦʩʧʝʢʪʲʨʝʥ ʘʥʪʠʙʠʦʪʠʢ ʦʢʩʠʪʝʪʨʘʮʠʢʣʠʥ. ɹʷʭʘ 

ʟʘʢʫʧʝʥʠ ʢʦʥʩʫʤʘʪʠʚʠʪʝ ʠ ʣʝʢʘʨʩʪʚʝʥʠʪʝ ʚʝʱʝʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ 

ʦʩʲʝɦʩʪʚʷʚʘʥʝ ʥʘ ʧʦʩʪʘʚʝʥʠʪʝ ʟʘʜʘʯʠ. ʇʨʝʟ ʤ. ʤʘʡ ï ʤ. ʶʥʠ ʙʝʰʝ ʪʝʩʪʚʘʥ 

HPLC-PDA ʤʝʪʦʜ ʟʘ ʘʥʘʣʠʟ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʦʢʩʠʪʝʪʨʘʮʠʢʣʠʥ ʚ ʙʠʦʣʦʛʠʯʥʠ 

ʪʝʯʥʦʩʪʠ. ɹʷʭʘ ʫʩʪʘʥʦʚʝʥʠ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʤʝʪʦʜʘ ʠ ʧʦʜʛʦʪʚʝʥʠ ʚʩʠʯʢʠ 

ʥʝʦʙʭʦʜʠʤʠ ʢʦʥʩʫʤʘʪʠʚʠ ʟʘ ʘʥʘʣʠʟ ʥʘ ʧʨʦʙʠ ʦʪ ʪʨʝʪʠʨʘʥʠ ʞʠʚʦʪʥʠ. 
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ʇʲʨʚʠʪʝ ʢʣʠʥʠʯʥʠ ʩʣʫʯʘʠ ʥʘ ʢʨʘʚʠ ʩ ʤʝʪʨʠʪ ʙʷʭʘ ʫʩʪʘʥʦʚʝʥʠ ʧʨʝʟ ʤʝʩʝʮʠʪʝ 

ʶʣʠ-ʘʚʛʫʩʪ. ɾʠʚʦʪʥʠʪʝ ʙʷʭʘ ʪʨʝʪʠʨʘʥʠ ʤʫʩʢʫʣʥʦ ʩ ʜʝʧʦ ʬʦʨʤʘ ʥʘ 

ʦʢʩʠʪʝʪʨʘʮʠʢʣʠʥ ʠ ʙʷʭʘ ʩʲʙʨʘʥʠ ʢʨʲʚʥʠ ʧʨʦʙʠ, ʧʨʦʙʠ ʦʪ ʤʘʪʦʯʝʥ ʩʝʢʨʝʪ ʠ ʦʪ 

ʤʣʷʢʦ ʟʘ ʘʥʘʣʠʟ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʘʥʪʠʙʠʦʪʠʢʘ ʚ ʧʦʩʦʯʝʥʠʪʝ ʪʝʯʥʦʩʪʠ. 

ʇʨʦʜʲʣʞʘʚʘ ʧʦʜʙʠʨʘʥʝ ʥʘ ʧʦʜʭʦʜʷʱʠ ʧʘʮʠʝʥʪʠ ʟʘ ʚʢʣʶʯʚʘʥʝ ʚ ʧʨʦʫʯʚʘʥʝʪʦ. 

ʇʨʝʟ ʤ. ʩʝʧʪʝʤʚʨʠ ʟʘʧʦʯʥʘ HPLC-PDA ʘʥʘʣʠʟʘ ʥʘ ʩʲʙʨʘʥʠʪʝ ʧʨʦʙʠ. 

ʇʦʣʫʯʝʥʠʪʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʱʝ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʝʥ ʘʥʘʣʠʟ, 

ʥʘ ʯʠʷʪʦ ʙʘʟʘ ʱʝ ʩʝ ʧʨʝʧʦʨʲʯʘ ʦʧʪʠʤʠʟʠʨʘʥ ʜʦʟʦʚ ʨʝʞʠʤ. ʉ ʧʦʤʦʱʪʘ ʥʘ in 

silico ʤʝʪʦʜʠ ʩʝ ʠʟʯʠʩʣʠʭʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʦʢʩʠʪʝʪʨʘʮʠʢʣʠʥ, ʢʦʠʪʦ ʙʠʭʘ ʩʝ 

ʜʦʩʪʠʛʥʘʣʠ ʚ ʤʘʪʦʯʥʘʪʘ ʩʪʝʥʘ. ʄʝʞʜʫʚʨʝʤʝʥʥʦ ʩʪʘʨʪʠʨʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ 

ʤʝʪʦʜʠʢʘ ʟʘ ʘʥʘʣʠʟ ʥʘ ʦʢʩʠʪʠʪʨʘʮʠʢʣʠʥ ʩ ʥʦʚʦʟʘʢʫʧʝʥʘ LC-MS ʘʧʘʨʘʪʫʨʘ ʩ ʮʝʣ 

ʤʘʢʩʠʤʘʣʥʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʬʘʨʤʘʢʦʣʦʛʠʯʥʦ ʘʢʪʠʚʥʠʷ ʦʢʩʠʪʝʪʨʘʮʠʢʣʠʥ ʚ 

ʧʨʦʙʠ ʦʪ ʙʠʦʣʦʛʠʯʥʠ ʪʝʯʥʦʩʪ. 

ʇʘʨʘʣʝʣʥʦ ʩ ʪʨʝʪʠʨʘʥʝ ʥʘ ʞʠʚʦʪʥʠʪʝ ʩʝ ʚʟʝʭʘ ʧʨʦʙʠ ʦʪ ʤʘʪʦʯʝʥ ʩʝʢʨʝʪ ʠ ʟʘ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʥ ʘʥʘʣʠʟ. ɹʷʭʘ ʠʟʦʣʠʨʘʥʠ ʝʪʠʦʣʦʛʠʯʥʠʪʝ ʘʛʝʥʪʠ, ʧʨʠʯʠʥʠʪʝʣʠ 

ʥʘ ʤʝʪʨʠʪ, ʦʪ ʞʠʚʦʪʥʠʪʝ, ʚʢʣʶʯʝʥʠ ʚ ʛʨʫʧʘʪʘ ʥʘ ʤʫʩʢʫʣʥʦ ʪʨʝʪʠʨʘʥʠʪʝ ʢʨʘʚʠ. 

ɹʝʰʝ ʦʧʨʝʜʝʣʝʥ ʦʙʱʠʷ ʙʨʦʡ ʤʠʢʨʦʦʨʛʘʥʠʟʤʠ ʚ ʝʜʠʥʠʮʘ ʦʙʝʤ ʦʪ ʤʘʪʦʯʥʠʷ 

ʩʝʢʨʝʪ. ʄʠʢʨʦʙʠʦʣʦʛʠʯʥʘʪʘ ʨʘʙʦʪʘ ʩ ʠʟʦʣʘʪʠʪʝ ʧʨʦʜʲʣʞʘʚʘ, ʢʘʪʦ ʧʨʝʜʩʪʦʠ ʜʘ 

ʙʲʜʝ ʥʘʧʨʘʚʝʥʘ ʧʨʝʮʠʟʥʘ ʠ ʨʘʟʛʲʨʥʘʪʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʩ ʧʦʤʦʱʪʘ ʥʘ ID ʩʠʩʪʝʤʘ 

BioLog ʩ ʤʠʢʨʦʧʣʘʢʠ ʦʪ ʧʦʢʦʣʝʥʠʝ Gen III.  

ɺ ʧʝʨʠʦʜʘ ʤʘʡ 2019 ï ʩʝʧʪʝʤʚʨʠ 2019 ʛ. ʙʝʰʝ ʠʟʚʲʨʰʝʥʘ ʥʘʫʯʥʦ-

ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʨʘʙʦʪʘ ʠ ʩʲʛʣʘʩʥʦ ʧʦʩʪʘʚʝʥʠʪʝ ʟʘʜʘʯʠ ʟʘ 

ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʦʪʝʥʮʠʘʣʘ ʟʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʙʠʦʬʠʣʤ ʦʪ ʠʟʦʣʠʨʘʥʠ 

ʧʨʠʯʠʥʠʪʝʣʠ ʥʘ ʤʝʪʨʠʪ. ʅʘʧʨʘʚʝʥʘ ʙʝʰʝ ʣʠʪʝʨʘʪʫʨʥʘ ʩʧʨʘʚʢʘ ʟʘ ʧʨʦʙʣʝʤʠʪʝ ʩ 

ʢʣʠʥʠʯʥʦ-ʟʥʘʯʠʤʠ ʧʘʪʦʛʝʥʠ ʧʨʠ ʝʜʨʠ ʧʨʝʞʠʚʥʠ ʞʠʚʦʪʥʠ. ɹʝʰʝ ʨʘʟʨʘʙʦʪʝʥ 

ʤʦʜʠʬʠʮʠʨʘʥ ʚʘʨʠʘʥʪ ʥʘ ʧʨʦʪʦʢʦʣ ʟʘ ʣʘʙʦʨʘʪʦʨʥʦ ʦʭʘʨʘʢʪʝʨʠʟʠʨʘʥʝ ʥʘ  

ʙʠʦʬʠʣʤʠ ʦʪ ʧʘʪʦʛʝʥʠ, ʩ ʜʦʢʘʟʘʥʦ ʢʣʠʥʠʯʥʦ ʟʥʘʯʝʥʠʝ ʠ ʦʮʝʥʢʘ ʝʬʝʢʪʠʪʝ ʥʘ 

ʨʘʟʣʠʯʥʠ ʠʥʭʠʙʠʪʦʨʥʠ ʩʫʙʩʪʘʥʮʠʠ. ʈʘʙʦʪʘʪʘ ʧʦ ʪʘʟʠ ʟʘʜʘʯʘ ʙʝʰʝ ʦʩʲʱʝʩʪʚʝʥʘ 

ʧʨʝʟ ʤ. ʘʚʛʫʩʪ ʩ ʫʯʘʩʪʠʝʪʦ ʥʘ ʜʦʮ. ʉʚʝʪʣʘ ɼʘʥʦʚʘ ʦʪ ʀʥʩʪʠʪʫʪʘ ʧʦ 



ʅʘʮʠʦʥʘʣʥʘ ʥʘʫʯʥʘ ʧʨʦʛʨʘʤʘ : Ăʈʝʧʨʦʜʫʢʪʠʚʥʠʪʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʚ ʞʠʚʦʪʥʦʚʲʜʩʪʚʦʪʦ 

ʚ ɹʲʣʛʘʨʠʷ - ʅʅʇ ʈɽʇʈʆɹʀʆʊɽʍñ 

 

13 
 

ʤʠʢʨʦʙʠʦʣʦʛʠʷ, ɹɸʅ. ɺ ʣʘʙʦʨʘʪʦʨʥʠ ʫʩʣʦʚʠʷ ʙʝʰʝ ʪʝʩʪʚʘʥ ʩʲʟʜʘʜʝʥʠʷ 

ʧʨʦʪʦʢʦʣ ʟʘ ʦʮʝʥʢʘ ʨʘʩʪʝʞʘ ʠ ʩʧʦʩʦʙʥʦʩʪʪʘ ʟʘ ʙʠʦʬʠʣʤʬʦʨʤʠʨʘʥʝʪʦ ʥʘ 

ʨʝʬʝʨʝʥʪʥʠ ʱʘʤʦʚʝ ʥʘ ʢʣʠʥʠʯʥʠ ʧʘʪʦʛʝʥʠ ʦʪ ʨʦʜʦʚʝ Escherichia, 

Staphylococcus, Pseudomonas, Streptococcus. ʈʘʙʦʪʘʪʘ ʧʦ ʪʘʟʠ ʟʘʜʘʯʘ ʧʨʦʜʲʣʞʘʚʘ 

ʢʘʪʦ ʩʝ ʧʨʝʜʚʠʞʜʘ ʧʨʝʟ 2020 ʛ. ʜʘ ʩʝ ʨʘʙʦʪʠ ʩ ʢʣʠʥʠʯʥʠ ʠʟʦʣʘʪʠ ʠ ʩ ʨʝʬʝʨʝʥʪʥʠ 

ʱʘʤʦʚʝ.  

ʉʣʝʜ ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ ʬʘʨʤʘʢʦʢʠʥʝʪʠʯʥʠʷ ʘʥʘʣʠʟ ʩʝ ʧʣʘʥʠʨʘ ʠʟʛʦʪʚʷʥʝ ʥʘ 

ʧʫʙʣʠʢʘʮʠʷ. ɺʪʦʨʘ ʧʫʙʣʠʢʘʮʠʷ ʱʝ ʙʲʜʝ ʠʟʛʦʪʚʝʥʘ ʥʘ ʙʘʟʘ ʤʠʢʨʦʙʠʦʣʦʛʠʯʥʘʪʘ 

ʨʘʙʦʪʘ ʧʦ ʧʨʦʝʢʪʘ. ʈʘʙʦʪʘʪʘ ʧʦ ʧʦʩʦʯʝʥʘʪʘ ʟʘʜʘʯʘ ʦʪʥʝʤʘ ʚʨʝʤʝ, ʥʘʡ-ʚʝʯʝ ʚ 

ʯʘʩʪʪʘ ʧʦʜʙʦʨ ʥʘ ʧʘʮʠʝʥʪʠ, ʦʪʛʦʚʘʨʷʱʠ ʥʘ ʢʨʠʪʝʨʠʠʪʝ ʟʘ ʢʣʠʥʠʯʥʦ ʧʨʦʷʚʝʥ 

ʤʝʪʨʠʪ. ʇʦʨʘʜʠ ʪʦʚʘ ʝ ʥʘʡ-ʨʝʘʣʠʩʪʠʯʥʦ ʧʫʙʣʠʢʘʮʠʠʪʝ ʜʘ ʙʲʜʘʪ ʧʦʜʛʦʪʚʝʥʠ ʧʨʝʟ 

ʚʪʦʨʘʪʘ ʛʦʜʠʥʘ. ʊʋ, ʉʪʘʨʘ ɿʘʛʦʨʘ. 

ʇʨʠʣʘʛʘʥʝʪʦ ʥʘ ʧʨʦʛʨʘʤʠʪʝ ʟʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘ ʝʩʪʨʫʩʘ ʧʦʚʠʰʘʚʘʪ 

ʟʘʧʣʦʜʷʝʤʦʩʪʪʘ, ʥʘʤʘʣʷʚʘʪ ʩʨʝʜʥʠʷ ʙʨʦʡ ʥʘ ʜʥʠʪʝ ʚ ʣʘʢʪʘʮʠʷ, ʥʘʤʘʣʷʚʘʪ 

ʚʨʝʤʝʪʦ ʜʦ ʧʲʨʚʦ ʦʩʝʤʝʥʷʚʘʥʝ ʠ ʠʥʪʝʨʚʘʣʘ ʤʝʞʜʫ ʜʚʝ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ 

ʨʘʞʜʘʥʠʷ. 

ʇʦʚʝʯʝʪʦ ʧʨʦʪʦʢʦʣʠ, ʚʢʣʶʯʚʘʪ ʢʦʤʙʠʥʠʨʘʥʦ ʪʨʝʪʠʨʘʥʝ ʩ ʛʦʥʘʜʦʪʨʦʧʠʥ 

ʦʩʚʦʙʦʞʜʘʚʘʱ ʭʦʨʤʦʥ ʠ ʧʨʦʩʪʘʛʣʘʥʜʠʥʠ, ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ 

ʠʟʢʣʶʯʠʪʝʣʥʦ ʤʥʦʛʦ ʩʭʝʤʠ ʮʝʣʷʱʠ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘ ʝʩʪʨʫʩʘ, 

ʦʚʫʣʘʮʠʷʪʘ ʠ ʧʨʦʛʨʘʤʠʨʘʥʦ ʠʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ ʧʨʠ ʘʥʝʩʪʨʘʣʥʠ ʤʣʝʯʥʠ 

ʢʨʘʚʠ. ɺ ʜʝʡʩʪʚʠʪʝʣʥʦʩʪ ʩʲʱʝʩʪʚʫʚʘʪ ʪʦʣʢʦʚʘ ʤʥʦʛʦ, ʯʝ ʚ ʥʷʢʦʠ ʩʣʫʯʘʠ ʠʟʙʦʨʘ 

ʥʘ ʧʨʦʪʦʢʦʣ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʦ-ʪʨʫʜʥʘʪʘ ʯʘʩʪ ʦʪ ʮʝʣʠʷ ʧʨʦʮʝʩ. 

ʉʲʚʨʝʤʝʥʝʥʠʷʪ ʧʨʝʩʠʥʭʨʦʥʠʟʠʨʘʱ ʧʨʦʪʦʢʦʣ ʦʙʦʟʥʘʯʘʚʘʥ, ʢʘʪʦ GnRH-PGF-

GnRH ʠʣʠ ɼʚʦʝʥ Ovsynch (Double-Ovsynch) ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ  ʪʨʝʪʠʨʘʥʝ ʩ 

ʛʦʥʘʜʦʪʨʠʧʠʥ ʦʩʚʦʙʦʞʜʘʚʘʱ ʭʦʨʤʦʥ ʥʘ ʜʝʥ 0, ʧʨʦʩʪʘʛʣʘʥʜʠʥʠ F2Ŭ ʥʘ 7-ʤʠ ʜʝʥ 

ʠ ʚʪʦʨʦ ʪʨʝʪʠʨʘʥʝ ʛʦʥʘʜʦʪʨʦʧʠʥ ʦʩʚʦʙʦʞʜʘʚʘʱ ʭʦʨʤʦʥ ʥʘ ʜʝʥ 10-ʪʠ, 

ʧʦʩʣʝʜʚʘʥʦ ʦʪ Ovsynch ʧʨʦʪʦʢʦʣ 7 ʜʥʠ ʧʦ-ʢʲʩʥʦ (Souza et al., 2008) (ʬʠʛ. 9). 

ʇʲʨʚʠʷʪ ʧʨʦʪʦʢʦʣ ʝ ʙʠʣ ʦʙʦʟʥʘʯʝʥ ʢʘʪʦ ʩʠʥʭʨʦʥʠʟʠʨʘʱ, ʘ ʚʪʦʨʠʷ ʢʘʪʦ 
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ʨʘʟʤʥʦʞʠʪʝʣʝʥ. ʊʘʟʠ ʧʨʝʩʠʥʭʨʦʥʠʟʘʮʠʦʥʥʘ ʩʪʨʘʪʝʛʠʷ ʝ ʙʠʣʘ ʨʘʟʨʘʙʦʪʝʥʘ ʠ 

ʦʙʦʟʥʘʯʝʥʘ ʢʘʪʦ ʜʚʦʝʥ Ovsynch. 
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ʌʠʛ.1. ʇʨʝʩʠʥʭʨʦʥʠʟʠʨʘʱ ʧʨʦʪʦʢʦʣ ɼʚʦʝʥ Ovsynch 

ʇʨʠʣʦʞʝʥʠʝ ʥʘ ʩʪʘʥʜʘʨʪʝʥ ʧʨʦʪʦʢʦʣ ʜʚʦʝʥ Ovsynch (GnRH - PGF2Ŭ - 

GnRH) 

 

ʇʨʦʫʯʚʘʥʝʪʦ ʙʝʰʝ ʠʟʚʲʨʰʝʥʦ ʚ ʧʝʨʠʦʜʘ 02.2019 ï 09.2019 ʛʦʜʠʥʘ ʚʲʚ 

ʬʝʨʤʘ, ʦʪʛʣʝʞʜʘʱʘ ʢʨʘʚʠ ʦʪ ʧʦʨʦʜʘʪʘ ʍʦʣʱʘʡʥ-ʌʨʠʟʠʡʩʢʦ ʛʦʚʝʜʦ. ɺʩʠʯʢʠ 

ʞʠʚʦʪʥʠ ʙʷʭʘ ʦʪʛʣʝʞʜʘʥʠ ʩʚʦʙʦʜʥʦ ʙʦʢʩʦʚʦ, ʩ ʪʨʠʢʨʘʪʥʦ ʤʘʰʠʥʥʦ ʜʦʝʥʝ, 

ʚʥʝʜʨʝʥʘ ʩʠʩʪʝʤʘ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʝʩʪʨʫʩʘ, ʩ ʧʦʩʪʦʷʥʝʥ ʜʦʩʪʲʧ ʜʦ ʚʦʜʘ ʠ 

ʭʨʘʥʘ - ʮʝʣʦʜʥʝʚʥʘ ʜʘʞʙʘ. ɺ ʦʧʠʪʘ ʙʷʭʘ ʚʢʣʶʯʝʥʠ 73 ʢʨʘʚʠ ʥʝʧʨʦʷʚʠʣʠ 

ʧʨʠʟʥʘʮʠ ʥʘ ʝʩʪʨʫʩ ʜʦ 45-ʠʷ ʜʝʥ ʦʪ ʨʘʞʜʘʥʝʪʦ. ʉʨʝʜʥʘʪʘ ʤʣʝʯʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪ 

ʥʘ ʢʨʘʚʠʪʝ ʢʲʤ ʤʦʤʝʥʪʘ ʥʘ ʚʢʣʶʯʚʘʥʝ ʚ ʦʧʠʪʘ ʙʝʝh 35.6Ñ3.9 ʣʠʪʨʘ. 

ʊʨʝʪʠʨʘʥʝʪʦ ʧʨʠ ʪʦʟʠ ʧʨʦʪʦʢʦʣ ʚʢʣʯʁʚʘhʝ ʠʥʪʨʘʤʫʩʢʫʣʥʦ ʪʨʝʪʠʨʘʥʝ 

ʩ 0.01 mg GnRH (Veterelin, Laboratorios Calier, Spain) ʥʘ ʜʝʥ 0, 150 Õg PGF2Ŭ (D 

ï Cloprosstenolsodium,  Indupart, Vetpharma Animal Health, Spain) ʥʘ ʜʝʥ 7, 0.01 

mg GnRH (Veterelin, Laboratorios Calier, Spain) ʥʘ ʜʝʥ 10, 0.01 mg GnRH 

(Veterelin, Laboratorios Calier, Spain) ʥʘ ʜʝʥ 17, 150 Õg PGF2Ŭ (D ï 

Cloprosstenolsodium, Indupart, Vetpharma Animal Health, Spain) ʥʘ ʜʝʥ 24 ʠ 0.01 

mg GnRH (Veterelin, Laboratorios Calier, Spain) ʥʘ ʜʝʥ 26.   

ɽʭʦʛʨʘʬʩʢʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʙʷʭʘ ʠʟʚʲʨʰʚʘʥʠ ʩ ʝʭʦʛʨʘʬʩʢʠ ʘʧʘʨʘʪ 

SonoSʩʘpʝ ɸ5 Vet (SonoScape, China) ʩ ʣʠʥʝʘʨʥʘ ʤʫʣʪʠʯʝʩʪʦʪʥʘ ʩʦʥʜʘ (5.0-12.0 

MHz) ʠ ʪʨʘʥʩʨʝʢʪʘʣʝʥ ʜʦʩʪʲʧ. ʊʨʘʥʩʜʫʩʝʨʲʪ ʩʝ ʧʦʩʪʘʚʷh ʝ ʚ ʨ̡ʢʘʚʠʮʘ ʟʘ 

ʝʜʥʦʢʨʘʪʥʦ ʨʝʢʪʘʣʥʦ ʠʟʩʣʝʜʚʘʥʝ, ʘ ʟʘ ʜʦʙ̡ʨ ʢʦʥʪʘʢʪ ʚ ʝʜʠʥ ʦʪ ʧʨʲʩʪʠʪʝ ʩʝ 
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ʚʲʚʝʞʜʘʰʝ ʝʭʦʛʨʘʬʩʢʠ ʛʝʣ (Ultrasound transmission gel, Pirrone&Co, Milano, 

Italy). ɺʩʠʯʢʠ ʝʭʦʛʨʘʬʩʢʠ ʧʨʝʛʣʝʜʠ ʩʝ ʠʟʚʨ̡h ʚʘʭʘ ʥʘ ʧʨʘʚʦʩʪʦʷʦɦ ʞʠʚʦʪʥʦ, 

ʨʝʢʪʫʤʘ ʩʝ ʧʦʯʠʩʪʚʘʰʝ ʦʪ ʩʜ̡̡ ʨʞʘʥʠʝ ʠ ʩʦʥʜʘʪʘ ʩʝ ʚʲʚʝʞʜʘʰʝ ʧʦʜ ʢʦʥʪʨʦʣʘ 

ʥʘ ʨʲʢʘʪʘ ʥʘʧʨʝʜ ʜʦ ʜʦʩʪʠʛʘʥʝ ʦʙʣʘʩʪʪʘ, ʚ ʢʦʷʪʦ ʧʲʨʚʦʥʘʯʘʣʥʦ ʙʝʰʝ 

ʦʧʨʝʜʝʣʝʥʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʤʘʪʢʘʪʘ. ʊʨʘʥʩʜʫʩʝʨ̡ ʪ ʩʝ ʚ̡ʚʝʞʜʘʰʝ 

ʚʥʠʤʘʪʝʣʥʦ, ʢʘʪʦ ʩ̡ʱʝʚʨʝʤʝʥʥʦ ʩʝ ʧʨʠʪʠʩʢʘʰʝ ʢʤ̡ ʚʝʥʪʨʘʣʥʘʪʘ ʨʝʢʪʘʣʥʘ 

ʩʪʝʥʘ. ʇʠʢʦʯʥʠ̫ʪ ʤʝʭʫʨ ʩʝ ʠʟʧʦʣʟʚʘʰʝ ʟʘ ʦʨʠʝʥʪʠʨ ʠ ʩʣʝʜ ʥʝʛʦʚʘʪʘ 

ʚʠʟʫʘʣʠʟʘʮʠ̫ ʩʦʥʜʘʪʘ ʩʝ ʧʨʠʜʚʠʞʚʘh ʝ ʥʘʧʨʝʜ ʜʦ ʜʦʩʪʠʛʘʥʝ ʜʦ ʤʘʪʢʘʪʘ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʥʦ ʩʝ ʠʟʩʣʝʜʚʘʭʘ ʤʘʪʦʯʥʘ ʠhʡʢʘ, ʤʘʪʦʯʥʦ ʪʷʣʦ, ʜʝʩʝʥ ʤʘʪʦʯʝʥ 

ʨʦʛ, ʜʝʩʝʥ ʡ̫ʯʥʠʢ, ʣ̫ ʚ ʤʘʪʦʯʝʥ ʨʦʛ ʠ ʣ̫ ʚ ̫ʡʯʥʠʢ. 

ʇʨʦʛʨʘʤʠʨʘʥʦ ʠʟʢʫʩʪʚʝʥʦ  ʦʩʝʤʝʥ̫ ʚʘʥʝ  ʥʘ  ʢʨʘʚʠʪʝ  ʩʝ  ʠʟʚ̡ʨh ʚʘhʝ 

ʝʜʥʦʢʨʘʪʥʦ ʥʘ 18-ʠ̫ ʯʘʩ ʩʣʝʜ ʧʦʩʣʝʜʥʦʪʦ ʪʨʝʪʠʨʘʥʝ ʧʦ ʚʲʟʧʨʠʝʪʘʪʘ ʩʭʝʤʘ. 

ɼʠʘʛʥʦʩʪʠʢʘʪʘ ʥʘ ʙʨʝʤʝʥʥʦʩʪʪʘ ʩʝ ʠʟʚ̡ʨh ʚʘhʝ ʥʘ 32-ʷ ʠ 60-ʷ ʜʝʥ ʩʣʝʜ 

ʧʨʦʛʨʘʤʠʨʘʥʦʪʦ ʠʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ ʯʨʝʟ ʪʨʘʥʩʨʝʢʪʘʣʝʥ ʜʦʩʪ̡ʧ, ʢʘʪʦ ʟʘ 

ʦʨʠʝʥʪʠʨ ʩʝ ʠʟʧʦʣʟʚʘʰʝ ʧʠʢʦʯʥʠ̫ ʤʝʭʫʨ. ʉʣʝʜ ʚʠʟʫʘʣʠʟʘʮʠ̫ ʪʘ ʤʫ, ʪʨʘʥʩʜʫʩʝʨʘ 

ʩʝ ʚʚ̡ʝʞʜʘʰʝ ʢʨʘʥʠʦʚʝʥʪʨʘʣʥʦ ʧʦ ʤʝʜʠʘʣʥʘʪʘ ʣʠʥʠ̫ , ʨʘʟʜʝʣʷʘɦ  ʪʘʟʦʚʘʪʘ  

ʢʫʭʠʥʘ  ʥʘ  ʜʚʝ  ʨʘʚʥʠ  ʯʘʩʪʠ. ʉʣʝʜ ʪʦʚʘ ʩʦʥʜʘʪʘ ʩʝ ʟʘʚʨ̡ʪʘhʝ ʧʨʠʙʣʠʟʠʪʝʣʥʦ 

ʧʦʜ ʛ̡̡ʣ ʦʪ 900 ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʥʘʣ̫ ʚʦ ʠ ʥʘʜ̫ʩʥʦ. ʂʨʠʪʝʨʠʠ ʟʘ ʜʦʢʘʟʚʘʥʝ ʥʘ 

ʙʨʝʤʝʥʥʦʩʪ ʙ̫ʭʘ ʚʠʟʫʘʣʠʟʘʮʠ̫ʪʘ ʥʘ ʤʘʪʦʯʝʥ   ʣʫʤʝʥ, ʠʟʧ̡ ʣʥʝʥ ʩ ʘʥʝʭʦʛʝʥʥʘ 

ʦʢʦʣʦʧʣʦʜʥʘ ʪʝʯʥʦʩʪ; ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʭʠʧʝʨʝʭʦʛʝʥʥʘ ʩʪʨʫʢʪʫʨʘ; ʩʲʨʜʝʯʥʘ 

ʜʝʡʥʦʩʪ ʥʘ ʝʤʙʨʠʦʥʘ ʠʣʠ ʬʝʪʫʩʘ, ʧʣʘʮʝʥʪʦʤʠ, ʝʭʦʛʝʥʥʠ ʦʙʨʘʟʫʚʘʥʠʷ ʩʚʲʨʟʘʥʠ 

ʩ ʤʘʪʦʯʥʘʪʘ ʩʪʝʥʘ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʛʝʩʪʘʮʠʦʥʥʘʪʘ ʬʘʟʘ. 

ɽʭʦʛʨʘʤʠʪʝ ʙ̫ʭʘ ʩ̡ʭʨʘʥʝʥʠ ʥʘ ʧʨʝʥʦʩʠʤʘ ʬʣʘʰ ʧʘʤʝʪ. 

 ʇʨʝʜʩʪʦʠ ʝʭʦʛʨʘʬʩʢʦ ʠʟʩʣʝʜʚʘʥʝ ʟʘ ʙʨʝʤʝʥʥʦʩʪ ʥʘ ʩʝʨʠʷ ʦʪ ʞʠʚʦʪʥʠ ʩʣʝʜ 

ʠʟʚʲʨʰʝʥʦʪʦ ʧʨʦʛʨʘʤʠʨʘʥʦ ʠʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ. 

 

ɺ ɿʝʤʝʜʝʣʩʢʠ ʠʥʩʪʠʪʫʪ-ʐʫʤʝʥ, ʉʉɸ ʝ ʧʨʦʚʝʜʝʥ ʝʢʩʧʝʨʠʤʝʥʪ ʟʘ ʠʟʧʠʪʚʘʥʝ ʥʘ 

ʧʨʦʪʦʢʦʣʠ ʟʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘ ʝʩʪʨʫʩʘ ʠ ʬʠʢʩʠʨʘʥʦ ʚʨʝʤʝ ʟʘ ʠʟʢʫʩʪʚʝʥʦ 
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ʦʩʝʤʝʥʷʚʘʥʝ ʩʲʩ ʟʘʤʨʘʟʝʥʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ ʧʨʠ ʤʘʣʘʢʠʥʠ. ʇʦʣʫʯʘʚʘʥʝ ʥʘ 

ʢʨʲʚʥʠ ʧʨʦʙʠ. 

ɺ ʝʢʩʧʝʨʠʤʝʥʪʘ ʙʷʭʘ ʚʢʣʶʯʝʥʠ ʦʙʱʦ 21-ʘ ʤʘʣʘʢʠʥʠ, ʚ ʜʚʘ ʨʘʟʣʠʯʥʠ ʩʝʟʦʥʘ. 

-7 ʤʘʣʘʢʠʥʠ ʧʨʝʟ ʟʠʤʥʠʷ ʩʝʟʦʥ; 

-14 ʤʘʣʘʢʠʥʠ ʧʨʝʟ ʧʨʦʣʝʪʥʠʷ ʩʝʟʦʥ;  

ʀʟʧʠʪʚʘʥ ʧʨʦʪʦʢʦʣ ʟʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘ ʝʩʪʨʫʩ ʧʨʠ ʤʘʣʘʢʠʥʠ: 

 day 0                     day 3                    day 10                day 12                    day  13              

   Folligon              2 ml ʆvarelin    5 ml Enzaprost     2 ml ʆvarelin                ʀʆ 

+ 5 ml Enzaprost  

 

ʅʘ 22-ʷ ʜʝʥ ʩʣʝʜ ʀʆ ʙʷʭʘ ʧʦʣʫʯʝʥʠ ʢʨʲʚʥʠ ʧʨʦʙʠ ʧʦ 5 ml ʢʨʲʚ, ʚ ʝʧʨʫʚʝʪʢʠ ʩ 

ʢʣʦʪ ʘʢʪʠʚʘʪʦʨ ʦʪ ʦʩʝʤʝʥʝʥʠʪʝ ʞʠʚʦʪʥʠ, ʮʝʥʪʨʦʬʫʛʠʨʘʭʤʝ ʠ ʟʘʤʨʘʟʠʭʤʝ  ʩʝʨʫʤ 

(1,5 ml ʚ ʝʧʝʥʜʦʨʬʦʚʠ ʝʧʨʫʚʝʪʢʠ) ʟʘ ʜʦʢʘʟʚʘʥʝ ʥʘ ʙʨʝʤʝʥʥʦʩʪ (ʦʧʨʝʜʝʣʷʥʝ ʥʘ 

PAG).  

50-ʷ ʜʝʥ ʩʣʝʜ ʠʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ ï ʙʝʰʝ ʥʘʧʨʘʚʝʥʘ ʝʭʦʛʨʘʬʩʢʘ 

ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ ʙʨʝʤʝʥʥʦʩʪ ʯʨʝʟ ʪʨʘʥʩʨʝʢʪʘʣʝʥ ʜʦʩʪʲʧ ʩ ʝʢʠʧ ʦʪ ʊʋ- ʉʪʘʨʘ 

ɿʘʛʦʨʘ. ʆʪ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʱʝ ʩʝ ʫʩʪʘʥʦʚʠʤ ʥʘʣʠʯʠʝ ʥʘ ʨʘʥʥʘ 

ʝʤʙʨʠʦʥʘʣʥʘ ʩʤʲʨʪʥʦʩʪ.  

ʉʣʝʜ 25-ʷ ʜʝʥ ʦʪ ʀʆ ʤʘʣʘʢʠʥʠʪʝ ʙʷʭʘ ʧʫʩʥʘʪʠ ʚ ʩʪʘʜʦ ʩ ʬʝʨʪʠʣʝʥ ʙʠʢ.  

ʆʪ ʦʩʝʤʝʥʝʥʠʪʝ ʤʘʣʘʢʠʥʠ ʧʨʝʟ ʟʠʤʘʪʘ ʩʣʝʜ ʝʭʦʛʨʘʚʩʢʘ ʜʠʘʛʥʦʩʪʠʢʘ, 

ʙʨʝʤʝʥʥʦʩʪ ʩʝ ʫʩʪʘʥʦʚʠ ʧʨʠ ʜʚʝ ʦʪ ʪʷʭ.  

ɼʚʝ ʦʪ ʤʘʣʘʢʠʥʠʪʝ ʩʘ ʟʘʧʣʦʜʝʥʠ ʚ ʧʦʩʣʝʜʩʪʚʠʝ ʦʪ ʙʠʢʘ ʚ ʩʪʘʜʦʪʦ. 

ʆʪ ʦʩʝʤʝʥʝʥʠʪʝ 14 ʤʘʣʘʢʠʥʠ ʧʨʝʟ ʧʨʦʣʝʪʪʘ, ʩʣʝʜ ʝʭʦʛʨʘʚʩʢʘ ʜʠʘʛʥʦʩʪʠʢʘ, 

ʙʨʝʤʝʥʥʦʩʪ ʥʝ ʩʝ ʫʩʪʘʥʦʚʠ. 

ʆʩʝʤ ʦʪ ʤʘʣʘʢʠʥʠʪʝ ʩʘ ʟʘʧʣʦʜʝʥʠ ʚ ʧʦʩʣʝʜʩʪʚʠʝ ʦʪ ʙʠʢʘ ʚ ʩʪʘʜʦʪʦ. 

ʈʝʟʫʣʪʘʪʠ ʦʪ ʢʨʲʚʥʠʪʝ  ʩʝʨʫʤʠ ʥʝ ʩʘ ʧʦʣʫʯʝʥʠ. ɽʢʩʧʝʨʠʤʝʥʪʘ ʝ ʧʨʦʚʝʜʝʥ ʩ 

ʧʘʨʪʥʴʦʨʠʪʝ ʦʪ ʊʋ-ʉʪ.ɿʘʛʦʨʘ. 

ɺʪʦʨʠʷʪ ʝʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʝʜʝʥ ʧʨʝʟ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʧʦ ʈʇ 1 -ʙʠʚʦʣʠʮʠ ʝ Ă 

ʀʟʧʠʪʚʘʥʝ ʥʘ ʧʨʦʪʦʢʦʣʠ ʟʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘ ʝʩʪʨʫʩʘ ʠ ʬʠʢʩʠʨʘʥʦ ʚʨʝʤʝ ʟʘ 
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ʠʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ ʩʲʩ ʟʘʤʨʘʟʝʥʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ ʧʨʠ ʙʠʚʦʣʠʮʠ ʚ 

ʘʥʝʩʪʨʘʣʝʥ ʩʝʟʦʥ. ʇʦʣʫʯʘʚʘʥʝ ʥʘ ʢʨʲʚʥʠ ʧʨʦʙʠ.ñ 

ɺ ʝʢʩʧʝʨʠʤʝʥʪʘ ʙʷʭʘ ʚʢʣʶʯʝʥʠ 8 ʙʠʚʦʣʠʮʠ. ɺʩʠʯʢʠ ʤʘʥʠʧʫʣʘʮʠʠ ʩʝ 

ʠʟʚʲʨʰʚʘʭʘ ʚ ʪʦʯʝʥ ʯʘʩʦʚʠ ʜʠʘʧʘʟʦʥ. 

ʀʟʧʠʪʚʘʥʠʷʪ ʧʨʦʪʦʢʦʣ ʟʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘ ʝʩʪʨʫʩ ʧʨʠ ʙʠʚʦʣʠʮʠ: 

day 0                  day 3                 day 10              day 17                   day 19                

day20       

Folligon+       2 ml ʆvarelin    2 ml ʆvarelin    5 ml Enzaprost      2 ml ʆvarelin       

ʀʆ 

+5 ml Enzaprost 

 

ʅʘ 22-ʷ ʜʝʥ ʙʷʭʘ ʧʦʣʫʯʝʥʠ  ʢʨʲʚʥʠ ʧʨʦʙʠ ʧʦ 5 ml ʢʨʲʚ, ʚ ʝʧʨʫʚʝʪʢʠ ʩ ʢʣʦʪ 

ʘʢʪʠʚʘʪʦʨ ʦʪʙʠʚʦʣʠʮʠʪʝ ʚ ʦʧʠʪʘ, ʮʝʥʪʦʬʫʛʠʨʘʥʝ ʠ ʟʘʤʨʘʟʷʚʘʥʝ ʥʘ ʩʝʨʫʤʘ (2 ml 

ʚ ʝʧʝʥʜʦʨʬʦʚʠ ʝʧʨʫʚʝʪʢʠ) ʟʘ ʜʦʢʘʟʚʘʥʝ ʥʘ ʙʨʝʤʝʥʥʦʩʪ (ʦʧʨʝʜʝʣʷʥʝ ʥʘ PAG).  

50 ʜʝʥ ʩʣʝʜ ʠʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ ï ʙʝʰʝ ʥʘʧʨʘʚʝʥʘ ʝʭʦʛʨʘʬʩʢʘ ʜʠʘʛʥʦʩʪʠʢʘ 

ʥʘ ʙʨʝʤʝʥʥʦʩʪ ʯʨʝʟ ʪʨʘʥʩʨʝʢʪʘʣʝʥ ʜʦʩʪʲʧ.   

ʆʪ ʦʩʝʤʝʥʝʥʠʪʝ ʙʠʚʦʣʠʮʠ ʩʣʝʜ ʝʭʦʛʨʘʚʩʢʘ ʜʠʘʛʥʦʩʪʠʢʘ, ʙʨʝʤʝʥʥʦʩʪ ʩʝ 

ʫʩʪʘʥʦʚʠ ʧʨʠ ʪʨʠ ʞʠʚʦʪʥʠ.  

 ʉʣʝʜ 25-ʷ ʜʝʥ ʦʪ ʀʆ ʙʠʚʦʣʠʮʠʪʝ ʩʝ ʧʫʩʢʘʪ ʚ ʩʪʘʜʦ ʩ ʬʝʨʪʠʣʝʥ ʙʠʢ. ɺ ʨʝʟʫʣʪʘʪ 

ʦʪ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʧʦʣʦʚʦ-ʮʠʢʣʠʯʥʘʪʘ ʜʝʡʥʦʩʪ, ʚ ʩʣʝʜʚʘʱʦ ʠʟʩʣʝʜʚʘʥʝ, 

ʙʨʝʤʝʥʥʦʩʪ ʩʝ ʫʩʪʘʥʦʚʠ ʧʨʠ ʦʱʝ ʪʨʠ ʙʠʚʦʣʠʮʠ. ʈʝʟʫʣʪʘʪʠ ʦʪ ʢʨʲʚʥʠʪʝ  ʩʝʨʫʤʠ 

ʥʝ ʩʘ ʧʦʣʫʯʝʥʠ. 

ʅʘ 22-ʷ ʜʝʥ, ʦʪ 5 ʜʦʡʥʠ ʙʠʚʦʣʠʮʠ ʚʢʣʶʯʝʥʠ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘ ʩʘ ʧʦʣʫʯʝʥʠ 

ʤʣʝʯʥʠ ʧʨʦʙʠ ʟʘ ʪʝʩʪʚʘʥʝ ʥʠʚʘʪʘ ʥʘ ʧʨʦʛʝʩʪʝʨʦʥ ʚ ʤʣʷʢʦʪʦ-P4 Rapid. 

ʊʨʠ ʦʪ ʤʣʝʯʥʠʪʝ ʧʨʦʙʠ ʩʘ ʧʦʢʘʟʘʣʠ ʚʠʩʦʢʠ ʥʠʚʘ ʥʘ ʧʨʦʛʝʩʪʝʨʦʥ. 

ɽʢʩʧʝʨʠʤʝʥʪʠʪʝ ʩʘ ʧʨʦʚʝʜʝʥʠ ʩ ʧʘʨʪʥʴʦʨʠ ʦʪ ʊʋ, ʀɹʀʈ, ɹɸʅ ʠ ʋʍʊ-ʇʣʦʚʜʠʚ 

ʊʨʝʪʠʷʪ ʧʨʦʚʝʜʝʥ ʝʢʩʧʝʨʠʤʝʥʪ ʝ Ăʇʨʦʛʨʘʤʠʨʘʥʝ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʘʪʘ ʢʘʤʧʘʥʠʷ 

ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʘʣʪʝʨʥʘʪʠʚʥʠ ʥʝʭʦʨʤʦʥʘʣʥʠ ʤʝʪʦʜʠ ʟʘ ʩʪʠʤʫʣʠʨʘʥʝ ʠ 

ʩʠʥʭʨʦʥʠʟʠʨʘʥʝ ʥʘ ʝʩʪʨʫʩʘ.ñ 
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ɺ ʝʢʩʧʝʨʠʤʝʥʪʘ ʙʷʭʘ ʚʢʣʶʯʝʥʠ 13 ʙʠʚʦʣʠʮʠ 21- ʜʝʥʘ ʩʣʝʜ ʦʤʘʣʘʯʚʘʥʝ, 

ʩʬʦʨʤʠʨʘʥʠ ʩʘ ʜʚʝ ʛʨʫʧʠ: ʢʦʥʪʨʦʣʥʘ ʦʪ 6 ʙʠʚʦʣʠʮʠ ʠ ʦʧʠʪʥʘ ʦʪ 7. 

ʇʨʝʜʠ ʪʨʝʪʠʨʘʥʝ ʥʘ ʙʠʚʦʣʠʮʠʪʝ ʝ ʠʟʚʲʨʰʝʥ  ʫʣʪʨʘʩʦʥʦʛʨʘʬʩʢʠ ʧʨʝʛʣʝʜ ʥʘ 

ʷʡʯʥʠʮʠʪʝ ʠ ʝ ʧʦʣʫʯʝʥ ʢʨʲʚʝʥ ʩʝʨʫʤ ʟʘ ʙʠʦʭʠʤʠʯʝʥ ʠ ʭʦʨʤʦʥʘʣʝʥ ʘʥʘʣʠʟ. 

ɹʠʚʦʣʠʮʠʪʝ ʦʪ ʦʧʠʪʥʘʪʘ ʛʨʫʧʘ ʧʨʠʝʤʘʭʘ ʭʨʘʥʠʪʝʣʥʘʪʘ  ʜʦʙʘʚʢʘ ʥʘ ʙʠʣʢʦʚʘ 

ʦʩʥʦʚʘ AyuFertin (Indian Herbs, Ltd) ʩ ʚʦʜʘʪʘ ʧʦ 19,5ʛ. ʩʫʪʨʠʥ, ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 

ʪʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʜʥʠ. 

ʅʘ 4-ʷ ʜʝʥ ʦʪ ʦʧʠʪʥʠʪʝ ʞʠʚʦʪʥʠ ʙʝʰʝ ʧʦʣʫʯʝʥ ʢʨʲʚʝʥ ʩʝʨʫʤ ʟʘ ʭʦʨʤʦʥʘʣʝʥ ʠ 

ʙʠʦʭʠʤʠʯʝʥ ʘʥʘʣʠʟ ʠ ʙʷʭʘ ʚʟʝʪʠ ʧʨʦʙʠ ʦʪ ʤʣʷʢʦ ʟʘ ʘʥʘʣʠʟ. 

ʆʪ 4-ʷ ʜʝʥ ʟʘʧʦʯʥʘ ʥʘʙʣʶʜʝʥʠʝ  ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʙʠʚʦʣʠʮʠʪʝ ʚʢʣʶʯʝʥʠ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘ ʟʘ ʧʨʠʟʥʘʮʠ ʥʘ ʨʘʟʛʦʥʝʥʦʩʪ. ɹʠʚʦʣʠʮʠʪʝ ʙʷʭʘ ʧʫʩʥʘʪʠ ʚ ʩʪʘʜʦ ʩ 

ʬʝʨʪʠʣʝʥ ʙʠʢ.  

ʅʘ 10-ʷ ʜʝʥ ʩʣʝʜ ʪʨʝʪʠʨʘʥʝʪʦ, ʙʠʚʦʣʠʮʠʪʝ, ʢʦʠʪʦ ʥʝ ʧʨʦʷʚʠʭʘ ʧʨʠʟʥʘʮʠ ʥʘ 

ʨʘʟʛʦʥʝʥʦʩʪ ʙʷʭʘ ʪʨʝʪʠʨʘʥʠ ʦʪʥʦʚʦ ʩ ʭʨʘʥʠʪʝʣʥʘʪʘ ʜʦʙʘʚʢʘ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 3 

ʜʥʠ. 

 ʅʘ 4-ʷ ʜʝʥ ʦʪ ʦʧʠʪʥʠʪʝ ʞʠʚʦʪʥʠ ʙʝʰʝ ʧʦʣʫʯʝʥ ʢʨʲʚʝʥ ʩʝʨʫʤ ʠ ʙʷʭʘ ʚʟʝʪʠ 

ʧʨʦʙʠ ʦʪ ʤʣʷʢʦ ʟʘ ʘʥʘʣʠʟ. 

ʆʧʠʪʘ ʝ ʧʨʦʚʝʜʝʥ ʧʦ ʫʢʘʟʘʥʠʝ ʥʘ ʬʠʨʤʘʪʘ-ʜʦʩʪʘʚʯʠʢ ʥʘ ʧʨʝʧʘʨʘʪʘ. 

ʅʘʙʣʶʜʝʥʠʝʪʦ ʧʨʦʜʲʣʞʠ ʦʪ 24.04.2019ʛ. ʜʦ 14.07. 2019ʛ. ʚ ʪʦʟʠ ʧʝʨʠʦʜ ʙʷʭʘ 

ʨʝʛʠʩʪʨʠʨʘʥʠ ʚʩʠʯʢʠ ʟʘʩʢʘʯʘʥʠʷ ʦʪ ʙʠʢʘ ʥʘ ʙʠʚʦʣʠʮʠʪʝ ʚʢʣʶʯʝʥʠ ʚ ʦʧʠʪʘ. 

ʏʝʪʠʨʠ ʦʪ ʦʧʠʪʥʠʪʝ ʙʠʚʦʣʠʮʠ ʙʷʭʘ ʟʘʩʢʦʯʝʥʠ, ʧʨʠ ʪʨʠ ʦʪ ʪʷʭ ʝ ʫʩʪʘʥʦʚʝʥʘ 

ʙʨʝʤʝʥʦʩʪ. 

ʆʪ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ ʝ ʟʘʩʢʦʯʝʥʦ ʝʜʥʦ ʞʠʚʦʪʥʦ, ʠ ʝ ʫʩʪʘʥʦʚʝʥʘ ʙʨʝʤʝʥʦʩʪ. 

 ʇʦ ʚʨʝʤʝ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘ ʩʘ ʥʘʧʨʘʚʝʥʠ 4 ʝʭʦʛʨʘʬʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ 

ʦʧʨʝʜʝʣʷʥʝ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʷʡʯʥʠʮʠʪʝ ʠ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʙʨʝʤʝʥʥʦʩʪʪʘ. 

ʇʦʣʫʯʝʥʠʪʝ ʤʣʝʯʥʠ ʧʨʦʙʠ ʩʘ ʠʟʧʨʘʪʝʥʠ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʪʨʠʝʥʦʝʥʠ ʢʠʩʝʣʠʥʠ 

ʠ ʦʙʱʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʧʦʣʠʬʝʥʦʣʠ ʚ  ʣʘʙʦʨʘʪʦʨʠʷ ʥʘ ʋʍʊ ʇʣʦʚʜʠʚ. 

 ʇʦʣʫʯʝʥʠʷʪ ʢʨʲʚʝʥ ʩʝʨʫʤ ʝ ʠʟʧʨʘʪʝʥ  ʚ ʊʋ ʉʪʘʨʘ ɿʘʛʦʨʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ PAG. 

ʂʨʲʚʝʥ ʩʝʨʫʤ ʝ ʠʟʧʨʘʪʝʥ ʟʘ ʙʠʦʭʠʤʠʯʝʥ ʘʥʘʣʠʟ ʚ ʀɹʀʈ ʉʦʬʠʷ. 
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ʆʢʪʦʤʚʨʠ ʤʝʩʝʮ ʧʨʝʜʩʪʦʠ  ʝʭʦʛʨʘʬʩʢʘ ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ ʙʠʚʦʣʠʮʠʪʝ ʦʪ ʦʧʠʪʘ. 

ʇʨʝʟ ʤʝʩʝʮ ʦʢʪʦʤʚʨʠ-ʥʦʝʤʚʨʠ ʧʨʝʜʩʪʦʠ ʜʘ ʙʲʜʘʪ ʠʟʧʠʪʘʥʠ ʧʨʦʪʦʢʦʣʠ ʟʘ 

ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘ ʝʩʪʨʫʩʘ ʠ ʬʠʢʩʠʨʘʥʦ ʚʨʝʤʝ ʟʘ ʠʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ ʩʲʩ 

ʟʘʤʨʘʟʝʥʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ ʧʨʠ ʙʠʚʦʣʠʮʠ ʚ ʨʘʟʤʥʦʞʠʪʝʣʝʥ ʩʝʟʦʥ. ʇʦʣʫʯʘʚʘʥʝ 

ʥʘ ʢʨʲʚʥʠ ʧʨʦʙʠ. 

ʑʝ ʩʝ ʠʟʚʲʨʰʠ ʫʣʪʨʘʩʦʥʦʛʨʘʬʩʢʠ ʧʨʝʛʣʝʜ ʥʘ ʷʡʯʥʠʮʠʪʝ ʥʘ ʩʢʦʨʦʦʤʘʣʘʯʝʥʠ 

ʙʠʚʦʣʠʮʠ, ʱʝ ʩʝ ʩʬʦʨʤʠʨʘ ʛʨʫʧʘ. ʑʝ ʩʝ ʠʟʧʠʪʘ ʧʨʦʪʦʢʦʣ ʟʘ ʠʥʜʫʮʠʨʘʥʝ ʥʘ 

ʝʩʪʨʫʩ, ʬʠʢʩʠʨʘʥʦ ʚʨʝʤʝ ʟʘ ʠʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ ʩʲʩ ʟʘʤʨʘʟʝʥʘ ʩʝʤʝʥʥʘ 

ʪʝʯʥʦʩʪ. 

ʇʨʦʚʝʜʝʥ ʝ ʝʢʩʧʝʨʠʤʝʥʪ ʟʘ ʠʟʧʠʪʚʘʥʝ ʥʘ ʩʭʝʤʘ ʥʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘ ʦʚʫʣʘʮʠʷʪʘ 

(OvSynch) ʧʨʠ ʢʨʘʚʠ ʦʪ ʧʦʨʦʜʘʪʘ ʃʠʤʫʟʠʥ ʚʲʚ ʬʝʨʤʘʪʘ ʥʘ ʀʥʩʪʠʪʫʪ ʧʦ 

ɾʠʚʦʪʥʦʚʲʜʥʠ ʥʘʫʢʠ - ʂʦʩʪʠʥʙʨʦʜ. ɾʠʚʦʪʥʠʪʝ ʩʝ ʦʪʛʣʝʞʜʘʪ ʩʚʦʙʦʜʥʦ ʥʘ ʧʘʰʘ 

ʠ ʩʝ ʧʨʠʙʠʨʘʪ ʚ ʦʙʦʨʘ ʩʘʤʦ ʚʝʯʝʨ, ʘ ʪʦʚʘ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʟʘʪʨʫʜʥʷʚʘ 

ʩʚʦʝʚʨʝʤʝʥʥʦʪʦ ʦʪʢʨʠʚʘʥʝ ʥʘ ʝʩʪʨʫʩʘ. ʇʨʝʟ ʚʨʝʤʝʪʦ ʥʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘ ʚ ʩʪʘʜʦʪʦ ʥʷʤʘ ʙʠʢ ʠ ʩʝ ʧʨʘʚʠ ʠʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ ʩʲʩ 

ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ, ʚʥʦʩ ʦʪ ɻʝʨʤʘʥʠʷ. ʇʨʠ OvSynch ʩʝ ʧʨʝʜʠʟʚʠʢʘ ʦʚʫʣʘʮʠʷ ʚ 

ʦʧʨʝʜʝʣʝʥ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ, ʢʦʝʪʦ ʠʟʢʣʶʯʚʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʨʦʩʣʝʜʷʚʘʥʝ 

ʥʘ ʝʩʪʨʫʩʘ, ʟʘ ʨʘʟʣʠʢʘ ʦʪ ʥʝʛʦʚʘʪʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ. ɿʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʮʝʣʪʘ ʩʠ 

ʧʦʩʪʘʚʠʭʤʝ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝ ʩʣʝʜʥʠʪʝ ʟʘʜʘʯʠ: - ʜʘ ʧʨʦʩʣʝʜʠʤ ʝʬʝʢʪʘ ʦʪ 

ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ OvSynch ʧʨʦʪʦʢʦʣʘ ʧʨʠ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘ ʢʨʘʚʠ ʦʪ ʤʝʩʦʜʘʡʥʘ 

ʧʦʨʦʜʘ ʠ ʜʘ ʩʨʘʚʥʠʤ  ʨʝʟʫʣʪʘʪʠʪʝ ʧʨʠ ʧʨʠʣʘʛʘʥʝ ʥʘ OvSynch ʧʨʦʪʦʢʦʣʘ ʧʨʝʟ 

ʧʨʦʣʝʪʪʘ ʠ ʝʩʝʥʪʘ. ʇʨʝʜʠ ʩʬʦʨʤʠʨʘʥʝ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʪʝ ʛʨʫʧʠ ʩʝ ʠʟʚʲʨʰʠ 

ʝʭʦʛʨʘʬʩʢʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʞʠʚʦʪʥʠʪʝ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʛʠʥʝʢʦʣʦʛʠʯʥʠʷʪ ʠ 

ʟʜʨʘʚʦʩʣʦʚʥʠʷʪ ʠʤ ʩʪʘʪʫʩ, ʬʠʟʠʦʣʦʛʠʯʥʦ ʩʲʩʪʦʷʥʠʝ ʠ ʚʲʟʨʘʩʪ. ʉʬʦʨʤʠʨʘʥʠ 

ʙʷʭʘ ʪʨʠ ʛʨʫʧʠ ʦʪ ʧʦ 6 ʞʠʚʦʪʥʠ, ʢʘʪʦ ʚʩʠʯʢʠ ʥʝʙʨʝʤʝʥʥʠ ʢʨʘʚʠ ʙʷʭʘ ʪʨʝʪʠʨʘʥʠ 

ʩ PGF2Ŭ  ʜʚʫʢʨʘʪʥʦ ʧʨʝʟ 11 ʜʥʠ ʟʘ ʩʠʥʭʨʦʥʠʟʠʨʘʥʝ ʥʘ ʝʩʪʨʫʩʘ, ʧʨʝʜʠ ʧʨʠʣʘʛʘʥʝ 

ʥʘ ʧʨʦʪʦʢʦʣʘ ʥʘ OvSynch. ʇʨʝʜʩʪʦʠ ʦʪʥʦʚʦ ʩʬʦʨʤʠʨʘʥʝ ʥʘ ʪʨʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʛʨʫʧʠ ʦʪ ʧʦ 6 ʞʠʚʦʪʥʠ ʧʨʝʟ ʤʝʩʝʮ ʦʢʪʦʤʚʨʠ. ʆʪʯʠʪʘʥʝ ʥʘ 
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ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʱʝ ʩʝ ʥʘʧʨʘʚʠ ʩʣʝʜ ʝʭʦʛʨʘʬʩʢʠ ʧʨʝʛʣʝʜ ʟʘ ʙʨʝʤʝʥʥʦʩʪ ʥʘ 

ʪʨʝʪʠʨʘʥʠʪʝ ʞʠʚʦʪʥʠ. 

ʇʨʠ ʝʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠʣʦʞʠʭʤʝ ʧʨʦʪʦʢʦʣʘ ʥʘ  OvSynch ʩʠʩʪʝʤʘʪʘ ʨʘʟʨʘʙʦʪʝʥʘ 

ʦʪ Pursley et al., 1995. ʆʨʠʛʠʥʘʣʥʘʪʘ ʧʨʦʛʨʘʤʘ ʚʢʣʶʯʚʘ ʪʨʠ   ʠʥʞʝʢʮʠʠ ʥʘ 

ʭʦʨʤoʥʠ ʚ ʦʧʨʝʜʝʣʝʥʦ ʚʨʝʤʝ.  

OvSynch ʧʨʝʜʧʦʣʘʛʘ ʩʠʥʭʨʦʥʠʟʠʨʘʥʝ ʥʘ ʦʚʫʣʘʮʠʷʪʘ, ʪʲʡ ʢʘʪʦ ʧʨʦʷʚʘʪʘ ʥʘ 

ʝʩʪʨʫʩ ʥʝ ʝ ʟʘʜʲʣʞʠʪʝʣʥʘ. ɺʩʠʯʢʠ Ăʦʙʨʘʙʦʪʝʥʠñ ʢʨʘʚʠ ʩʝ ʦʩʝʤʝʥʷʚʘʪ ʚ 

ʫʩʪʘʥʦʚʝʥʠʷ ʩʨʦʢ. ʇʨʝʟ ʧʲʨʚʠʷʪ ʜʝʥ ʢʨʘʚʠʪʝ ʩʝ ʠʥʞʝʢʪʠʨʘʭʘ ʩ  GnRH 

(ʛʦʥʘʜʦʪʨʦʧʠʥ ʨʠʣʠʟʠʥʛ ʭʦʨʤʦʥ) ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʪʘʜʠʷ ʥʘ ʧʦʣʦʚʠʷ ʮʠʢʲʣ. ʉʣʝʜ 

7 ʜʥʠ ʩʝ ʧʦʩʪʘʚʠ  ʠʥʞʝʢʮʠʷʪʘ ʩ ʧʨʦʩʪʘʛʣʘʥʜʠʥ, ʢʦʝʪʦ ʧʨʝʜʠʟʚʠʢʚʘ ʣʠʟʠʨʘʥʝ ʥʘ 

ʞʲʣʪʦʪʦ ʪʷʣʦ. ʉʣʝʜ ʦʱʝ ʜʚʘ ʜʥʠ ʩʝ ʧʦʩʪʘʚʠ ʠʥʞʝʢʮʠʷ ʩ  GnRH, ʢʦʝʪʦ ʚʦʜʠ ʜʦ 

ʩʲʟʨʷʚʘʥʝ ʥʘ ʬʦʣʠʢʫʣʘ. ʆʩʝʤʝʥʷʚʘʥʝʪʦ ʩʝ ʥʘʧʨʘʚʠ Ăʥʘ ʩʣʷʧʦñ 16-20 ʯʘʩʘ ʩʣʝʜ 

ʧʦʩʣʝʜʥʘʪʘ ʠʥʞʝʢʮʠʷ. ʅʝ ʩʝ ʠʟʯʘʢʘ ʧʨʦʷʚʘ ʥʘ ʝʩʪʨʫʩ.  

 

ʌʠʛ.: ʇʨʠʤʝʨʥʘ ʩʭʝʤʘ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʩʠʩʪʝʤʘʪʘ OvSynch 

ʇʦʥʝʜʝʣʥʠʢ 

10.00 h 

GnRH 

ɺʪʦʨʥʠʢ 

 

ʉʨʷʜʘ 

 

ʏʝʪʚʲʨʪʲʢ 

 

ʇʝʪʲʢ 

 

ʉʲʙʦʪʘ 

 

ʅʝʜʝʣʷ 

 

ʇʦʥʝʜʝʣʥʠʢ 

10.00 h 

PGF2 Ŭ  

ɺʪʦʨʥʠʢ 

 

ʉʨʷʜʘ 

10.00 

GnRH 

ʏʝʪʚʲʨʪʲʢ 

10.00 

ʀʆ  

ʇʝʪʲʢ 

 

ʉʲʙʦʪʘ 

 

ʅʝʜʝʣʷ 

 

 

ʌʠʛ.: ɺʨʝʤʝʚʠ ʪʦʯʢʠ ʥʘ ʠʥʞʝʢʪʠʨʘʥʝ ʥʘ ʭʦʨʤʦʥʠʪʝ ʠ ʠʟʢʫʩʪʚʝʥʦʪʦ ʦʩʝʤʝʥʷʚʘʥʝ ʚ 

OvSynch ʧʨʦʛʨʘʤʘ (ʧʦ Pursley et al. ,1995, ʤʦʜʠʬʠʮʠʨʘʥ ʦʪ Wiltbank, 1998b)  

 

 

 

 

 

 

 

    GnRH                                   PgFςɻ                         'Î2(                 ˕˛  
     χ ̅̎̉                                  48 h                     16 ɀ 20 h 
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ɿʘ ʝʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠʣʘʛʘʭʤʝ GnRH ʧʨʝʧʘʨʘʪʘ FERTAGYL (Intervet) ʠ  

ʧʨʦʩʪʘʛʣʘʥʜʠʥ SYNCHROMATE (Bremerpharma)., ʉʉɸ ï ʀɾʅ ʂʦʩʪʠʥʙʨʦʜ. 

 

ʇʨʝʟ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʩʘ ʧʨʦʚʝʜʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʧʦ ʝʤʙʨʠʦʪʨʘʥʩʬʝʨ ʩ 

ʧʨʠʣʘʛʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʩʭʝʤʠ ʟʘ ʩʫʧʝʨʦʚʫʣʘʮʠʷ ʥʘ ʜʦʥʦʨʠ.  

ʏʨʝʟ ʝʤʙʨʠʦʪʨʘʥʩʬʝʨ ʩʝ ʥʘʤʘʣʷʚʘ ʛʝʥʝʨʘʮʠʦʥʥʠʷ ʠʥʪʝʨʚʘʣ, ʫʚʝʣʠʯʘʚʘ ʩʝ ʙʨʦʷ 

ʥʘ ʧʨʠʧʣʦʜʠʪʝ, ʠʟʧʦʣʟʚʘ ʩʝ ʨʝʧʨʦʜʫʢʪʠʚʥʠʷ ʧʦʪʝʥʮʠʘʣ ʥʘ ʩʪʘʨʠ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠ ʞʠʚʦʪʥʠ ʠ ʜʨʫʛʠ.  

ɽʢʩʧʝʨʠʤʝʥʪʠʪʝ ʧʦ ʝʤʙʨʠʦʪʨʘʥʩʬʝʨ ʧʨʦʚʝʜʦʭʤʝ ʚ ʯʝʪʠʨʠ ʬʝʨʤʠ ï ʩ.ʉʠʪʦʚʦ, 

ʦʙʣ.ʉʠʣʠʩʪʨʘ, ʩ.ʉʝʚʘʨ, ʦʙʣ.ʈʘʟʛʨʘʜ, ʩ.ʉʣʘʚʷʥʦʚʦ ʠ ʛʨ.ʀʩʧʝʨʠʭ. ʇʨʠʣʦʞʠʭʤʝ 

ʨʘʟʣʠʯʥʠ ʩʭʝʤʠ ʥʘ ʩʫʧʝʨʦʚʫʣʘʮʠʷ ʥʘ ʜʦʥʦʨʠʪʝ.  

 

 

ʇʨʠʣʘʛʘʭʤʝ ʜʚʘ ʭʦʨʤʦʥʘ ï FSH ʠ PMSG. ʉʫʧʝʨʦʚʫʣʘʮʠʷʪʘ ʩʝ ʠʟʚʲʨʰʚʘʰʝ 

ʤʝʞʜʫ 8-14 ʜʝʥ ʦʪ ʮʠʢʲʣʘ ʩʣʝʜ ʧʨʝʜʚʘʨʠʪʝʣʥʘ ʩʝʣʝʢʮʠʷ ʥʘ ʜʦʥʦʨʠʪʝ, ʧʦʥʝʞʝ ʚ 

ʪʦʟʠ ʧʝʨʠʦʜ ʠʤʘ ʥʘʡ-ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʪʝʨʮʠʘʨʥʠ ʬʦʣʠʢʫʣʠ. ɽʩʪʨʫʩʘ ʩʝ 

ʧʨʝʜʠʟʚʠʢʚʘ ʯʨʝʟ ʠʥʞʝʢʪʠʨʘʥʝ ʥʘ PGF2Ŭ ʠ 12 ʯʘʩʘ ʩʣʝʜ ʥʘʯʘʣʦʪʦ ʤʫ ʩʝ ʧʨʘʚʠ 

ʀʆ. ʅʝ ʩʤʝ ʠʟʧʦʣʟʚʘʣʠ ʩʝʢʩʠʨʘʥʘ ʩʧʝʨʤʘ.  
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ʀʟʧʦʣʟʚʘʭʤʝ ʚ ʜʚʝ ʬʝʨʤʠ ʩʫʧʝʨʦʚʫʣʘʮʠʷ ʩ FSH, ʩʭʝʤʘʪʘ ʝ ʜʚʫʢʨʘʪʥʦ ʧʨʠʣʘʛʘʥʝ 

ʧʨʝʟ 12 ʯʘʩʘ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 4 ʜʥʠ ʠ ʩ ʥʘʤʘʣʷʚʘʱʠ ʜʦʟʠ.ʏʝʩʪʦʪʦ ʠʥʞʝʢʪʠʨʘʥʝ 

ʩʝ ʥʘʣʘʛʘ ʧʦʨʘʜʠ ʤʥʦʛʦ ʢʨʘʪʢʠʷ ʧʝʨʠʦʜ ʥʘ ʧʦʣʫʨʘʟʧʘʜ ʥʘ FSH ʚ ʦʨʛʘʥʠʟʤʘ. ʅʘ 

4-ʪʠʷ ʜʝʥ ʦʪ ʥʘʯʘʣʦʪʦ ʥʘ ʪʨʝʪʠʨʘʥʝʪʦ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ FSH ʩʝ 

ʠʥʞʝʢʪʠʨʘ ʜʚʫʢʨʘʪʥʦ PGF2ů. 

ɺ ʜʨʫʛʠ ʜʚʝ ʬʝʨʤʠ ʥʘʧʨʘʚʠʭʤʝ ʩʫʧʝʨʦʚʫʣʘʮʠʷ ʩ PMSG / ECG. ʊʝʟʠ ʧʨʝʧʘʨʘʪʠ 

ʩʝ ʠʥʞʝʢʪʠʨʘʭʘ ʝʜʥʦʢʨʘʪʥʦ, ʧʦʨʘʜʠ ʜʲʣʛʠʷʪ ʧʝʨʠʦʜ ʥʘ ʧʦʣʫʨʘʟʧʘʜ.  

ʇʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʝʤʙʨʠʦʥʠʪʝ ʥʘʧʨʘʚʠʭʤʝ ʥʘ 7-ʤʠʷ ʜʝʥ ʩʣʝʜ ʧʲʨʚʦʪʦ 

ʦʩʝʤʝʥʷʚʘʥʝ. ɽʩʪʨʫʩ = ɼʝʥ 0. ɿʘ ʧʦʣʫʯʘʚʘʥʝ ʠʟʧʦʣʟʚʘʭʤʝ ʜʚʫʭʦʜʦʚ ʢʘʪʝʪʲʨ. 

ʇʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʝʤʙʨʠʦʥʠ ʩʝ ʠʟʚʲʨʰʚʘ ʯʨʝʟ ʪʨʘʥʩʮʝʨʚʠʢʘʣʥʦ ʧʨʦʤʠʚʘʥʝ ʥʘ 

ʤʘʪʢʘʪʘ. ʇʦ ʪʦʚʘ ʚʨʝʤʝ ʝʤʙʨʠʦʥʠʪʝ ʩʝ ʥʘʤʠʨʘʪ ʚ ʤʘʪʢʘʪʘ ʠ ʩʘ ʚ ʩʪʘʜʠʡ 

ʢʦʤʧʘʢʪʥʘ ʤʦʨʫʣʘ / ʨʘʥʝʥ ʙʣʘʩʪʦʮʠʩʪ. ʂʘʪʝʪʲʨʘ ʩʝ ʚʢʘʨʚʘ ʧʨʝʟ ʮʝʨʚʠʢʩʘ ʠ ʩʝ 

ʥʘʩʦʯʚʘ ʧʲʨʚʦ ʚ ʝʜʠʥʠʷ ʨʘʛ. ʉʣʝʜ ʜʦʩʪʠʛʘʥʝ ʥʘ ʧʨʝʭʦʜʘ ʤʝʞʜʫ ʧʲʨʚʘʪʘ ʠ 

ʚʪʦʨʘʪʘ ʪʨʝʪʠʥʘ ʥʘ ʤʘʪʢʘʪʘ ʩʝ ʥʘʜʫʚʘ ʙʘʣʦʥʘ ʥʘ ʢʘʪʝʪʲʨʘ, ʢʦʡʪʦ ʛʦ ʬʠʢʩʠʨʘ ʠ 

ʟʘʧʫʰʚʘ ʨʦʛʘ. ʈʦʛʘ ʩʝ ʧʨʦʤʠʚʘ ʩ 250 ʜʦ 500 ʤʣ. ʤʝʜʠʫʤ ʠ ʧʨʦʤʠʚʢʘʪʘ ʩʝ ʩʲʙʠʨʘ 

ʚ ʩʪʝʨʠʣʥʠ ʙʘʥʢʠ. ʀʟʦʣʠʨʘʥʝʪʦ ʥʘ ʝʤʙʨʠʦʥʠʪʝ ʦʪ ʧʨʦʤʠʚʥʘʪʘ ʩʨʝʜʘ ʩʪʘʚʘʰʝ 

ʩʣʝʜ ʧʨʝʩʪʦʷʚʘʥʝ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 15-20 ʤʠʥʫʪʠ ʟʘ ʫʪʘʷʚʘʥʝ. ʉʫʧʝʨʥʘʪʘʥʪʘʪʘ 

ʩʝ ʦʪʩʪʨʘʥʷʚʘ ʠ ʫʪʘʡʢʘʪʘ ʩʝ ʨʘʟʣʠʚʘ ʚ ʧʝʪʨʠʝʚʠ ʧʘʥʠʯʢʠ. ʇʦʜ ʤʠʢʨʦʩʢʦʧ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʝ ʭ 40 ʩʝ ʦʪʢʨʠʚʘ ʝʤʙʨʠʦʥʠʪʝ ʠ ʩʝ ʧʨʝʭʚʲʨʣʷʪ ʚ ʤʝʜʠʫʤ ʩʲʜʲʨʞʘʱ 

10-20% ʩʝʨʫʤ. ʅʘʡ-ʧʨʝʮʠʟʥʘʪʘ ʨʘʙʦʪʘ ʝ ʧʨʝʮʝʥʢʘʪʘ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 

ʝʤʙʨʠʦʥʠʪʝ. ʂʨʠʪʝʨʠʠʪʝ ʟʘ ʦʮʝʥʢʘ ʩʝ ʦʩʥʦʚʘʚʘʪ ʥʘ ʤʦʨʬʦʣʦʛʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ. 

ɺʲʚ ʚʩʷʢʘ ʦʪ ʬʝʨʤʠʪʝ ʙʷʭʤʝ ʩʪʠʤʫʣʠʨʘʣʠ ʧʦ ʜʚʝ ʢʨʘʚʠ -ʜʦʥʦʨʠ. ʇʦʣʫʯʠʭʤʝ 

ʤʝʞʜʫ 3 ʠ 6 ʝʤʙʨʠʦʥʘ ʦʪ ʢʨʘʚʘ. ɽʤʙʨʠʦʥʠʪʝ ʙʷʭʘ ʦʪ ʢʣʘʩ ʢʦʤʧʘʢʪʥʘ ʤʦʨʫʣʘ ʠ 

ʙʣʘʩʪʦʮʠʩʪ. 
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ʅʘ ʩʥʠʤʢʘʪʘ ʩʘ ʧʦʢʘʟʘʥʠ ʧʝʪ ʝʤʙʨʠʦʥʘ ʦʪ ʝʜʥʘ ʢʨʘʚʘ-ʜʦʥʦʨ ʚʲʚ ʬʝʨʤʘʪʘ ʚ ʩ.ʉʝʚʘʨ, ʪʨʠ ʦʪ 

ʝʤʙʨʠʦʥʠʪʝ ʩʘ ʩ ʤʥʦʛʦ ʜʦʙʨʦ ʢʘʯʝʩʪʚʦ. 

 

ɿʘ ʚʩʷʢʘ ʢʨʘʚʘ ʜʦʥʦʨ ʠʤʘʭʤʝ ʧʦʜʛʦʪʚʝʥʠ ʧʦ ʧʝʪ ʢʨʘʚʠ ï ʨʝʮʠʧʠʝʥʪʠ. ɺʩʝʢʠ 

ʝʤʙʨʠʦʥ ʩʝ ʧʦʩʪʘʚʷ ʚ ʧʘʡʝʪʘ ʟʘ ʪʨʘʥʩʬʝʨ. ʇʨʝʟ ʤʝʩʝʮ ʦʢʪʦʤʚʨʠ ʱʝ ʩʝ ʥʘʧʨʘʚʠ 

ʝʭʦʛʨʘʬʩʢʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʢʨʘʚʠʪʝ ï ʨʝʮʠʧʠʝʥʪʠ ʟʘ ʜʘ ʩʝ ʦʪʯʝʪʝ, ʢʦʣʢʦ 

ʙʨʝʤʝʥʥʠ ʢʨʘʚʠ ʠʤʘ, ʉʉɸ-ʀɾʅ-ʂʦʩʪʠʥʙʨʦʜ. 

 

3. ɹʠʦʪʝʭʥʦʣʦʛʠʠ ʟʘ ʠʥʪʝʥʟʠʬʠʢʘʮʠʷ ʥʘ  ʨʝʧʨʦʜʫʢʮʠʷʪʘ 

3.3.ʇʨʦʛʨʘʤʠʨʘʥʝ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʘʪʘ ʢʘʤʧʘʥʠʷ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʘʣʪʝʨʥʘʪʠʚʥʠ ʥʝʭʦʨʤʦʥʘʣʥʠ ʤʝʪʦʜʠ ʟʘ ʩʪʠʤʫʣʠʨʘʥʝ ʠ ʩʠʥʭʨʦʥʠʟʠʨʘʥʝ ʥʘ 

ʝʩʪʨʫʩʘ. 

ʇʨʝʟ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʢʦʣʝʢʪʠʚʘ ʥʘ ɿʀ ï ʉʪʘʨʘ ɿʘʛʦʨʘ ʠʟʚʲʨʰʠ ʤʝʪʦʜʠʯʥʘ 

ʧʦʜʛʦʪʦʚʢʘ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʠ ʠ ʘʥʘʣʠʟ ʥʘ ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʨʦʚʝʜʝʥʠ 

ʝʢʩʧʝʨʠʤʝʥʪʠ ʦʪʥʦʩʥʦ ʨʝʧʨʦʜʫʢʪʠʚʥʘ ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʣʘʢʪʠʨʘʱʠ ʢʨʘʚʠ, 

ʪʨʝʪʠʨʘʥʠ ʩ ʨʘʟʣʠʯʥʠ  ʙʠʦʘʢʪʠʚʥʠ ʚʝʱʝʩʪʚʘ ʠ ʜʦʙʘʚʢʠ.  

ʀʟʚʲʨʰʠ ʩʝ ʠʟʙʦʨ ʥʘ ʥʝʭʦʨʤʦʥʘʣʥʠ ʙʠʦʣʦʛʠʯʥʦ ʘʢʪʠʚʥʠ ʚʝʱʝʩʪʚʘ, ʟʘ 

ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ ʪʷʭʥʦʪʦ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʨʝʧʨʦʜʫʢʪʠʚʥʠʷ 

ʧʨʦʮʝʩ ʧʨʠ ʢʨʘʚʠ, ʧʨʠʣʦʞʝʥʠʝ ʚ ʨʝʘʣʥʠ ʫʩʣʦʚʠʷ. ʌʦʨʤʠʨʘ ʩʝ ʨʘʙʦʪʥʠʷ 

ʢʦʣʝʢʪʠʚ, ʫʯʘʩʪʚʘ ʩʝ ʚ ʧʨʦʚʝʜʝʥʠʪʝ ʨʘʙʦʪʥʠ ʩʨʝʱʠ, ʜʠʩʢʫʪʠʨʘʭʘ ʩʝ 
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ʧʦʩʪʘʥʦʚʢʘʪʘ ʥʘ ʦʧʠʪʘ. ʆʧʨʝʜʝʣʠʭʘ ʩʝ ʙʨʦʷ ʥʘ ʞʠʚʦʪʥʠʪʝ, ʢʦʠʪʦ ʱʝ ʩʝ ʚʢʣʶʯʘʪ 

ʚ ʠʟʧʠʪʚʘʥʝʪʦ ʥʘ ʥʝʭʦʨʤʦʥʘʣʥʠ ʚʝʱʝʩʪʚʘ, ʢʦʠʪʦ ʩʝ ʦʯʘʢʚʘ ʜʘ ʧʦʚʣʠʷʷʪ 

ʧʦʣʦʞʠʪʝʣʥʦ ʚʲʨʭʫ ʨʝʧʨʦʜʫʢʪʠʚʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʧʨʠ ʢʨʘʚʠ. ɽʞʝʜʥʝʚʥʦ 

ʧʨʦʩʣʝʜʷʚʘʥʝ ʧʦʷʚʘʪʘ ʥʘ ʧʨʠʟʥʘʮʠ ʥʘ ʝʩʪʨʫʩ ʥʘ ʢʨʘʚʠʪʝ ʠ ʦʪʯʠʪʘʥʝ ʥʘ ʪʷʭʥʘʪʘ 

ʨʘʟʛʦʥʝʥʦʩʪ. ɿʘ ʮʝʣʪʘ ʙʷʭʘ ʩʬʦʨʤʠʨʘʥʠ ʦʧʠʪʥʘ ʠ ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ ʣʘʢʪʠʨʘʱʠ 

ʢʨʘʚʠ, ʚʩʷʢʘ ʦʪ ʪʷʭ ʧʦ 14 ʙʨʦʷ. ɻʨʫʧʠʪʝ ʙʷʭʘ ʠʟʨʘʚʥʝʥʠ ʧʦ ʤʝʪʦʜʘ ʥʘ ʘʥʘʣʦʟʠʪʝ. 

ɸʥʘʣʠʟʠʨʘ ʩʝ ʚʣʠʷʥʠʝʪʦ ʥʘ ʥʝʭʦʨʤʦʥʘʣʝʥ ʧʨʝʧʘʨʘʪ ʚʲʨʭʫ ʨʝʧʨʦʜʫʢʪʠʚʥʘʪʘ 

ʩʧʦʩʦʙʥʦʩʪ ʧʨʠ ʢʨʘʚʠ ʦʪ ʧʦʨʦʜʠʪʝ ʂʘʬʷʚʦ ʠ ʏʝʨʥʦʰʘʨʝʥʦ ʛʦʚʝʜʦ.  

ʀʟʙʦʨ ʥʘ ʞʠʚʦʪʥʠ ʠ ʧʦʩʪʘʚʷʥʝ ʥʘ ʩʧʠʨʘʣʠ ʠ ʠʥʪʨʘʚʘʛʠʥʘʣʥʦ ʫʩʪʨʦʡʩʪʚʦ ʟʘ 

ʢʨʘʚʠ (PRID - ʇʨʦʛʝʩʪʝʨʦʥ ʦʪʜʝʣʷʱʦ ʠʥʪʨʘʚʘʛʠʥʘʣʥʦ ʫʩʪʨʦʡʩʪʚʦ: 

ʠʥʪʨʘʚʘʛʠʥʘʣʥʦ ʫʩʪʨʦʡʩʪʚʦ ʠʤʧʨʝʛʥʠʨʘʥʦ ʩ ʧʨʦʛʝʩʪʝʨʦʥ). ʉʲʟʜʘʚʘʥʝ ʥʘ ʙʘʟʘ 

ʜʘʥʥʠ ʟʘ ʘʥʘʣʠʟ. 

ʆʙʨʘʙʦʪʢʘ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʣʘʥʠʨʘʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ. 

ɿʘ ʫʩʧʝʰʥʦ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʠʪʝ ʙʷʭʘ ʠʟʛʨʘʜʝʥʠ ʩʣʝʜʥʠʪʝ ʥʘʫʯʥʠ 

ʭʠʧʦʪʝʟʠ: 

1. ɺʣʠʷʥʠʝ ʥʘ ʪʲʨʙʫʭʦʚʠ ʤʦʜʫʣʘʪʦʨʠ ʚʲʨʭʫ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʤʝʪʘʙʦʣʠʟʤʘ ʠ 

ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʩʪʨʝʩʘ ʚ ʧʲʨʚʘʪʘ ʪʨʝʪʠʥʘ ʥʘ ʣʘʢʪʘʮʠʷʪʘ ʠ ʚʣʠʷʥʠʝ ʥʘ ʝʬʝʢʪʘ ʦʪ 

ʪʦʚʘ ʚʲʨʭʫ ʨʝʧʨʦʜʫʢʪʠʚʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʣʘʢʪʠʨʘʱʠʢʨʘʚʠ. 

2. ɺʣʠʷʥʠʝ ʥʘ ʪʨʝʪʠʨʘʥʝ ʥʘ ʢʨʘʚʠʪʝ ʩ ʚʘʢʩʠʥʠ ʧʨʦʪʠʚ ʥʦʜʫʣʘʨʝʥ ʜʝʨʤʘʪʠʪ 

ʚʲʨʭʫ ʨʝʧʨʦʜʫʢʪʠʚʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʣʘʢʪʠʨʘʱʠ ʢʨʘʚʠ.                                          

3. ɺʣʠʷʥʠʝ ʥʘ ʜʦʙʘʚʷʥʝ ʢʲʤ ʜʘʞʙʠʪʝ ʥʘ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʠ ʘʙʩʦʨʙʘʪʦʨʠ 

ʚʦʜʝʱʠ ʜʦ ʜʝʪʦʢʩʠʢʘʮʠʷ ʥʘ ʦʨʛʘʥʠʟʤʘ ʥʘ ʣʘʢʪʠʨʘʱʠ  ʢʨʘʚʠ ʚ ʧʲʨʚʘʪʘ ʪʨʝʪʠʥʘ 

ʦʪ ʣʘʢʪʘʮʠʷʪʘ.   

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʥʘʥʦʪʝʭʥʦʣʠʛʠʠ ʤʦʞʝ ʜʘ ʫʚʝʣʠʯʠ ʟʥʘʯʠʪʝʣʥʦ ʙʠʦʣʦʛʠʯʥʠʷ 

ʝʬʝʢʪ ʦʪ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʟʝʦʣʠʪʠ, ʢʘʪʦ ʭʨʘʥʠʪʝʣʥʘ ʜʦʙʘʚʢʘ ʧʨʠ ʭʨʘʥʝʥʝʪʦ ʥʘ 

ʣʘʢʪʠʨʘʱʠ ʢʨʘʚʠ. ʆʯʘʢʚʘʥʠʷ ʝʬʝʢʪ ʝ ʜʝʪʦʢʩʠʢʘʮʠʷ ï ʥʘʤʘʣʷʚʘʥʝ ʠʣʠ 

ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʝʬʝʢʪʘ ʦʪ ʝʥʝʨʛʠʡʥʠʷ ʤʝʪʘʙʦʣʠʪʝʥ ʩʪʨʝʩ  ʚ ʧʲʨʚʘʪʘ ʪʨʝʪʠʥʘ ʥʘ 

ʣʘʢʪʘʮʠʷʪʘ ï ʧʦʚʠʰʘʚʘʥʝ ʨʝʧʨʦʜʫʢʪʠʚʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʠʟʤʝʨʝʥʘ, ʯʨʝʟ ʩʝʨʚʠʟ 

ʧʝʨʠʦʜʘ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʪʝ ʞʠʚʦʪʥʠ.   
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ɹʝʰʝ ʢʦʥʩʪʨʫʠʨʘʥ ʩʣʝʜʥʠʷ ʤʦʜʝʣ ʟʘ ʘʥʘʣʠʟ: ʩʝʨʚʠʟ ʧʝʨʠʦʜʘ = ʚʣʠʷʥʠʝ ʥʘ 

ʠʥʜʠʚʠʜʫʘʣʥʘʪʘ ʘʜʠʪʠʚʥʘ ʛʝʥʝʪʠʯʥʘ ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʞʠʚʦʪʥʦʪʦ, ʝʬʝʢʪʘ ʥʘ 

ʧʨʠʯʠʥʝʥʘʪʘ ʦʪ ʙʘʱʘʪʘ ʥʘʩʣʝʜʩʪʚʝʥʥʘ ʛʝʥʝʪʠʯʥʘ ʢʦʤʧʦʥʝʥʪʘ, eʬʝʢʪ ʥʘ 

ʙʠʦʣʦʛʠʯʥʠʷ ʩʪʘʪʫʩ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷ ʠʥʜʠʚʠʜ ï ʚʲʟʨʘʩʪ, ʧʦʨʝʜʥʘ ʣʘʢʪʘʮʠʷ, 

ʩʪʘʜʠʠ ʣʘʢʪʘʮʠʷ ʧʨʠ  ʪʨʝʪʠʨʘʥʝ ʥʘ ʞʠʚʦʪʥʦʪʦ ʧʨʠ ʦʧʠʪʥʠʷ ʧʝʨʠʦʜ   ʠ ʜʨ ʥʝ 

ʥʘʙʣʶʜʘʚʘʥʠ ʬʘʢʪʦʨʠ.   ʉʪʘʪʠʩʪʠʯʝʩʢʠʷ ʠʟʨʘʟ ʥʘ ʤʦʜʝʣʘ ʠʟʛʣʝʞʜʘ ʧʦ ʩʣʝʜʥʠʷ 

ʥʘʯʠʥ:  

Yijklmnp = ai + Sj + mk + parityl + agem lstgen + eijklmnp 

ɼʦ ʤʦʤʝʥʪʘ ʩʘ ʧʦʣʫʯʝʥʠ ʠ ʦʙʨʘʙʦʪʝʥʠ ʯʘʩʪ ʦʪ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʦʚʝʜʝʥʠʪʝ 

ʝʢʩʧʝʨʠʤʝʥʪʠ. 

ʆʩʥʦʚʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʦʢʘʟʚʘʪ, ʯʝ ʦʧʠʪʥʘʪʘ ʛʨʫʧʘ, ʧʦʣʫʯʘʚʘʣʘ ʥʝʭʦʨʤʦʥʘʣʝʥ 

ʧʨʝʧʘʨʘʪ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘ ʩ ʧʦ-ʢʨʘʪʲʢ ʩʝʨʚʠʟ ʧʝʨʠʦʜ ʚ ʩʨʘʚʥʝʥʠʝ ʩ 

ʢʦʥʪʨʦʣʥʘʪʘ ï 107 ʠ 143 ʜʥʠ, ʩʲʦʪʚʝʪʥʦ.  

ʋʩʪʘʥʦʚʝʥʘ ʩʨʝʜʥʦʜʥʝʚʥʘ ʤʣʝʯʥʦʩʪ ʥʘ ʞʠʚʦʪʥʠʪʝ ʦʪ ʦʧʠʪʥʘʪʘ ʛʨʫʧʘ, 

ʧʦʣʫʯʘʚʘʣʘ ʥʝʭʦʨʤʦʥʘʣʝʥ ʧʨʝʧʘʨʘʪ ʝ 29,94 ʢʛ, ʘ ʢʦʥʪʨʦʣʥʘʪʘ ï 25,98 ʢʛ. 

ʋʩʪʘʥʦʚʝʥʠʪʝ ʧʨʠʟʥʘʮʠ ʥʘ ʢʦʘʛʫʣʘʮʠʦʥʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʤʣʷʢʦʪʦ ʥʘ 

ʞʠʚʦʪʥʠʪʝ ʦʪ ʦʧʠʪʥʘʪʘ ʛʨʫʧʘ, ʧʦʣʫʯʘʚʘʣʘ ʥʝʭʦʨʤʦʥʘʣʝʥ ʧʨʝʧʘʨʘʪ ʝ: ʚʨʝʤʝ ʟʘ 

ʢʦʘʛʫʣʠʨʘʥʝ ï 13,87 ʤʠʥ; ʪʚʲʨʜʦʩʪ ʥʘ ʢʦʘʛʫʣʫʤʘ ï 32,42 ʤʤ ʠ ʚʨʝʤʝ ʟʘ ʩʪʷʛʘʥʝ 

ʥʘ ʢʦʘʛʫʣʫʤʘ ï 1,17 ʤʠʥ. ʇʲʨʚʠʯʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʟʘ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ ʩʘ: ʚʨʝʤʝ 

ʟʘ ʢʦʘʛʫʣʠʨʘʥʝ ï 14,10 ʤʠʥ; ʪʚʲʨʜʦʩʪ ʥʘ ʢʦʘʛʫʣʫʤʘ ï 36,16 ʤʤ ʠ ʚʨʝʤʝ ʟʘ 

ʩʪʷʛʘʥʝ ʥʘ ʢʦʘʛʫʣʫʤʘ ï 1,03 ʤʠʥ. 
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1.5.2019 7 5 

30.5.2019 6 5 

11.6.2019 5 3 

23.6.2019 9 7 

22.8.2019 6 5 
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ʉʉɸ ï ɿʀ ʉʪʘʨʘ ɿʘʛʦʨʘ. 

 

 ʀʟʚʲʨʰʝʥʦ ʦʪ ʢʦʣʝʢʪʠʚʘ ʥʘ ɸʛʨʘʨʝʥ ʫʥʠʚʝʨʩʠʪʝʪ, ʇʣʦʚʜʠʚ : 

- ʇʦʩʝʱʝʥʠʷ ʥʘ ʬʝʨʤʠ, ʦʪʛʣʝʞʜʘʱʠ ʯʠʩʪʦʧʦʨʦʜʥʠ ʛʦʚʝʜʘ ʦʪ ʤʝʩʦʜʘʡʥʠ ʧʦʨʦʜʠ 

ʠ ʧʨʝʮʝʥʢʘ ʥʘ ʫʩʣʦʚʠʷʪʘ ʠ ʪʝʭʥʦʣʦʛʠʷʪʘ ʥʘ ʦʪʛʣʝʞʜʘʥʝ. 

- ʀʟʙʦʨ ʥʘ ʬʝʨʤʠ, ʢʦʠʪʦ ʜʘ ʫʯʘʩʪʚʘʪ ʚ ʦʧʠʪʘ, ʦʪʛʦʚʘʨʷʱʠ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ 

ʫʩʣʦʚʠʷ ʟʘ ʧʨʦʚʝʞʜʘʥʝʪʦ ʤʫ (ʥʘʣʠʯʠʝ ʥʘ ʦʙʦʨʫʜʚʘʥʝ ʠ ʧʦʤʝʱʝʥʠʷ ʟʘ ʣʝʩʥʦ 

ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʤʘʥʠʧʫʣʘʮʠʠʪʝ, ʙʦʢʩʦʚʝ ʟʘ ʨʘʟʜʝʣʷʥʝ ʥʘ ʛʨʫʧʠʪʝ, ʩʭʦʜʥʠ 

ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʞʠʚʦʪʥʠʪʝ ʠ ʥʘ ʥʠʚʦʪʦ ʥʘ ʭʨʘʥʝʥʝ, ʜʦʩʪʘʪʲʯʝʥ 

ʙʨʦʡ ʞʠʚʦʪʥʠ ʚ ʛʨʫʧʠʪʝ ʠ ʜʨ.). 

- ʀʟʙʦʨ ʥʘ ʧʦʜʭʦʜʷʱʠ ʢʨʘʚʠ ʠ ʶʥʠʮʠ ʦʪ ʤʝʩʦʜʘʡʥʠʪʝ ʧʦʨʦʜʠ ɸʙʝʨʜʠʥ ɸʥʛʫʩ ʠ 

ʃʠʤʫʟʠʥ ʟʘ ʚʢʣʶʯʚʘʥʝ ʚ ʦʧʠʪʘ, ʢʦʠʪʦ ʜʘ ʦʪʛʦʚʘʨʷʪ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʣʦʞʝʥʠ 
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ʢʨʠʪʝʨʠʠ (ʠʟʨʘʚʥʝʥʠ ʛʨʫʧʠ ʧʦ ʚʲʟʨʘʩʪ, ʪʝʣʝʩʥʦ ʩʲʩʪʦʷʥʠʝ, ʬʠʟʠʦʣʦʛʠʯʝʥ ʩʪʘʪʫʩ 

ʠ ʜʨ.). 

- ʇʨʝʛʣʝʜ ʥʘ ʣʠʪʝʨʘʪʫʨʘʪʘ ʠ ʦʙʦʙʱʝʥʠʝ ʥʘ ʧʫʙʣʠʢʫʚʘʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ, ʢʦʠʪʦ 

ʩʝ ʦʪʥʘʩʷʪ ʜʦ ʩʠʥʭʨʦʥʠʟʠʮʠʷ ʥʘ ʝʩʪʨʫʩʘ ʠ ʦʚʫʣʘʮʠʷʪʘ ʥʘ ʛʦʚʝʜʘ ʦʪ ʤʝʩʦʜʘʡʥʠ 

ʧʦʨʦʜʠ.  

- ʀʟʙʦʨ ʥʘ ʩʭʝʤʠ ʟʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘ ʝʩʪʨʫʩʘ ʠ ʦʚʫʣʘʮʠʷʪʘ ʧʨʠ ʶʥʠʮʠ ʠ ʢʨʘʚʠ 

ʚ ʤʝʩʦʜʘʡʥʦʪʦ ʛʦʚʝʜʦʚʲʜʩʪʚʦ. 

- ʀʟʙʦʨ ʠ ʩʥʘʙʜʷʚʘʥʝ ʩ ʥʝʦʙʭʦʜʠʤʠʪʝ ʤʘʪʝʨʠʘʣʠ ʠ ʤʝʜʠʢʘʤʝʥʪʠ ʟʘ ʠʟʚʲʨʰʚʘʥʝ 

ʥʘ ʦʧʠʪʘ. 

- ʀʟʛʦʪʚʷʥʝ ʥʘ ʛʨʘʬʠʢ ʟʘ ʧʦʩʝʱʝʥʠʝ ʚʲʚ ʬʝʨʤʠʪʝ ʟʘ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ 

ʧʨʦʪʦʢʦʣʠʪʝ ʟʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ. 

- ɻʨʫʧʠʨʘʥʝ ʥʘ ʠʟʙʨʘʥʠʪʝ ʞʠʚʦʪʥʠ, ʧʨʝʮʝʥʢʘ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠʷ ʠʤ ʩʪʘʪʫʩ ʠ 

ʧʦʜʛʦʪʦʚʢʘ ʟʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ. ʊʦʚʘ ʚʢʣʶʯʚʘ: ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʦʮʝʥʢʘ ʥʘ 

ʪʝʣʝʩʥʦʪʦ ʩʲʩʪʦʷʥʠʝ, ʝʭʦʛʨʘʬʩʢʠ ʧʨʝʛʣʝʜ, ʧʨʝʮʝʥʢʘ ʥʘ ʨʘʟʚʠʪʠʝʪʦ, ʧʦʜʛʦʪʦʚʢʘ 

ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʘ ʠ ʜʨ.  

- ʈʝʛʠʩʪʨʠʨʘʥʝ ʥʘ ʧʲʨʚʠʯʥʘ ʦʪʯʝʪʥʦʩʪ ʚ ʙʘʟʘ ʜʘʥʥʠ. ʀʟʛʦʪʚʷʥʝ ʥʘ ʤʦʜʝʣʠ ʟʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ. ʂʦʥʩʪʨʫʠʨʘʥʝ ʥʘ ʰʘʙʣʦʥʠ ʟʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʙʘʟʘ ʜʘʥʥʠ. 

- ʀʟʚʲʨʰʚʘʥʝ ʥʘ ʝʭʦʛʨʘʬʩʢʠ ʧʨʝʛʣʝʜʠ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʙʨʝʤʝʥʥʦʩʪ, ʥʘʣʠʯʠʝ 

ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠ ʘʥʦʤʘʣʠʠ ʠ ʩʲʩʪʦʷʥʠʝ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠʪʝ ʦʨʛʘʥʠ.  

- ʀʟʧʲʣʥʝʥʠʝ ʥʘ ʧʨʦʮʝʜʫʨʠʪʝ ʟʘʣʦʞʝʥʠ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘ. ʊʨʝʪʠʨʘʥʝ ʩ 

ʭʦʨʤʦʥʘʣʥʠ ʧʨʝʧʘʨʘʪʠ. ʇʦʩʪʘʚʷʥʝ ʥʘ ʚʘʛʠʥʘʣʥʠ ʧʨʦʛʝʩʪʝʨʦʥʦʚʠ ʫʩʪʨʦʡʩʪʚʘ ʟʘ 

ʧʨʝʜʠʟʚʠʢʚʘʥʝ ʥʘ  ʩʠʥʭʨʦʥʝʥ ʝʩʪʨʫʩ ʠ ʦʚʫʣʘʮʠʷ. 

- ʇʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʞʠʚʦʪʥʠʪʝ ʧʦ ʚʨʝʤʝ ʥʘ ʠʟʧʠʪʚʘʥʝʪʦ ʠ 

ʚʣʠʷʥʠʝʪʦ ʥʘ ʧʨʦʪʦʢʦʣʠʪʝ ʟʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʚʲʨʭʫ ʧʦʚʝʜʝʥʠʝʪʦ ʠ ʦʙʱʦʪʦ 

ʩʲʩʪʦʷʥʠʝ ʥʘ ʞʠʚʦʪʥʠʪʝ.  

- ʆʪʯʠʪʘʥʝ ʥʘ ʧʨʠʟʥʘʮʠʪʝ ʥʘ ʨʘʟʛʦʥʝʥʦʩʪ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʧʨʝʜʠ ʧʣʘʥʦʚʦʪʦ 

ʠʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ. ʆʪʯʠʪʘʥʝ ʥʘ ʨʝʘʢʮʠʷʪʘ ʥʘ ʧʨʦʪʠʯʘʥʝ ʥʘ ʠʟʧʠʪʥʠʪʝ 
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ʧʨʦʪʦʢʦʣʠ. ʆʪʯʠʪʘʥʝ ʥʘ ʧʦʚʝʜʝʥʠʝʪʦ ʧʦ ʚʨʝʤʝ ʥʘ ʝʩʪʨʫʩ, ʧʨʦʷʚʘʪʘ ʥʘ ʧʦʣʦʚʠ 

ʠʥʩʪʠʥʢʪʠ ʠ ʚʨʝʤʝ ʟʘ ʨʝʘʢʮʠʷ. 

- ʇʣʘʥʦʚʦ ʟʘʧʣʦʞʜʘʥʝ ʯʨʝʟ ʠʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ ʩ ʬʠʢʩʠʨʘʥʦ ʚʨʝʤʝ ʥʘ 

ʪʨʝʪʠʨʘʥʠʪʝ ʛʦʚʝʜʘ.  

- ʆʪʯʠʪʘʥʝ ʥʘ ʟʘʧʣʦʜʷʝʤʦʩʪ ʦʪ 40-ʠʷ ʜʦ 60-ʪʠ̫ ʜʝʥ ʩʣʝʜ ʦʩʝʤʝʥʷʚʘʥʝ ʥʘ 

ʞʠʚʦʪʥʠʪʝ ʩ ʧʦʤʦʱʪʘ ʥʘ ʧʨʝʥʦʩʠʤ ʝʭʦʛʨʘʬ. 

- ʆʪʯʠʪʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʨʠʣʘʛʘʥʠʪʝ ʝʢʩʧʝʨʠʤʝʥʪʠ. ɸʋ, ʇʣʦʚʜʠʚ. 

1. ʀʟʙʨʘʥʠ ʩʘ ʦʙʱʦ 6 ʬʝʨʤʠ, ʚ ʢʦʠʪʦ ʝ ʠʟʚʲʨʰʝʥʦ ʠʟʧʠʪʚʘʥʝ ʥʘ ʩʭʝʤʠ ʟʘ 

ʩʠʭʨʦʥʠʟʘʮʠʷ ʥʘ ʝʩʪʨʫʩʘ ʩ ʬʠʢʩʠʨʘʥʦ ʚʨʝʤʝ ʥʘ ʠʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ. ʊʨʠ ʦʪ 

ʬʝʨʤʠʪʝ ʦʪʛʣʝʞʜʘʪ ʛʦʚʝʜʘ ʦʪ ʧʦʨʦʜʘʪʘ ɸʙʝʨʜʠʥ ɸʥʛʫʩ, ʘ ʦʩʪʘʥʘʣʠʪʝ ʪʨʠ 

ʦʪʛʣʝʞʜʘʪ ʛʦʚʝʜʘ ʦʪ ʧʦʨʦʜʘʪʘ ʃʠʤʫʟʠʥ.  

2. ʉʣʝʜ ʠʟʚʲʨʰʝʥ ʧʦʜʙʦʨ ʧʦ ʜʘʜʝʥʠ ʢʨʠʪʝʨʠʠ, ʩʘ ʠʟʙʨʘʥʠ ʢʨʘʚʠ ʠ ʶʥʠʮʠ ʠ ʩʘ 

ʩʬʦʨʤʠʨʘʥʠ ʛʨʫʧʠ ʟʘ ʠʟʧʠʪʚʘʥʝ ʥʘ ʧʨʦʪʦʢʦʣʠ ʟʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ. ʆʙʱʦ ʟʘ 

ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʩʘ ʩʬʦʨʤʠʨʘʥʠ 13 ʛʨʫʧʠ ʦʪ ʢʨʘʚʠ ʠ ʶʥʠʮʠ ʚ ʦʙʱʦ 4 ʬʝʨʤʠ. ɺ 

ʜʚʝ ʦʪ ʬʝʨʤʠʪʝ ʦʧʠʪʠʪʝ ʧʨʦʜʲʣʞʘʚʘʪ ʠ ʧʨʝʜʩʪʦʠ ʜʘ ʙʲʜʝ ʥʘʧʨʘʚʝʥ ʝʭʦʛʨʘʬʩʢʠ 

ʧʨʝʛʣʝʜ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʙʨʝʤʝʥʥʦʩʪ. 

3. ʀʟʧʠʪʚʘʥʝʪʦ ʥʘ ʩʭʝʤʠʪʝ ʝ ʠʟʚʲʨʰʝʥʦ ʧʦ ʛʨʘʬʠʢ. ɺʲʚ ʚʩʠʯʢʠ ʬʝʨʤʠ ʝ 

ʧʨʦʚʝʜʝʥʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘ ʝʩʪʨʫʩʘ ʠ ʦʚʫʣʘʮʠʷʪʘ ʠ ʝ ʠʟʚʲʨʰʝʥʦ ʧʣʘʥʦʚʦ 

ʟʘʧʣʦʞʜʘʥʝ.  

4. ʇʦʣʫʯʝʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠ ʦʪ ʧʨʠʣʘʛʘʥʠʪʝ ʩʭʝʤʠ ʚ ʯʝʪʠʨʠ ʦʪ ʬʝʨʤʠʪʝ. ʀʟʧʠʪʘʥʠ 

ʩʘ 5 ʩʭʝʤʠ ʟʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʧʨʠ ʶʥʠʮʠ ʠ ʦʱʝ 8 ʩʭʝʤʠ ʟʘ ʢʨʘʚʠ.  ʅʘ ʚʩʠʯʢʠ 

ʢʨʘʚʠ ,ʚʢʣʶʯʝʥʠ ʚ ʦʧʠʪʘ, ʝ ʠʟʚʲʨʰʝʥʦ ʝʭʦʛʨʘʬʩʢʦ ʠʟʩʣʝʜʚʘʥʝ ʩ ʧʨʝʥʦʩʠʤ 

ʚʝʪʝʨʠʥʘʨʝʥ ʝʭʦʛʨʘʬ WED3000V ʩ ʣʠʥʝʝʥ ʪʨʘʥʩʜʶʩʝʨ ʧʨʠ ʯʝʩʪʦʪʘ 6.5 MHz.  ɿʘ 

ʦʧʠʪʘ ʩʘ ʧʦʜʙʨʘʥʠ ʩʘʤʦ ʞʠʚʦʪʥʠ ʩ ʥʦʨʤʘʣʥʦ ʨʘʟʚʠʪʘ ʠ ʟʜʨʘʚʘ ʨʝʧʨʦʜʫʢʪʠʚʥʘ 

ʩʠʩʪʝʤʘ. ʆʩʚʝʥ ʪʦʚʘ ʢʨʘʚʠʪʝ ʩʘ ʧʨʝʮʝʥʝʥʠ ʠ ʩʧʨʷʤʦ ʪʝʣʝʩʥʦʪʦ ʩʠ ʩʲʩʪʦʷʥʠʝ 

ʢʘʪʦ ʪʝʟʠ ʩ ʦʮʝʥʢʘ ʧʦʜ 4 ʩʘ ʠʟʢʣʶʯʝʥʠ ʦʪ ʧʨʦʫʯʚʘʥʝʪʦ (ʧʨʠ ʩʢʘʣʘ ʦʪ 1 ʜʦ 9). 

ʅʘʣʠʯʠʝʪʦ ʥʘ ʙʨʝʤʝʥʥʦʩʪ ʝ ʫʩʪʘʥʦʚʝʥʦ ʤʝʞʜʫ 40-ʠʷ ʠ 60-ʠʷ ʜʝʥ ʩʣʝʜ 

ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʦʪʦ ʠʟʢʫʩʪʚʝʥʦʪʦ ʦʩʝʤʝʥʷʚʘʥʝ ʩ ʧʦʤʦʱʪʘ ʥʘ 

ʝʭʦʛʨʘʬ. ɿʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʙʨʝʤʝʥʥʦʩʪ ʙʷʭʘ ʠʟʧʦʣʟʚʘʥʠ ʩʣʝʜʥʠʪʝ ʦʪʧʨʘʚʥʠ 
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ʪʦʯʢʠ: ʥʘʣʠʯʠʝ ʥʘ ʘʥʝʭʦʛʝʥʥʘ ʦʢʦʣʦʧʣʦʜʥʘ ʪʝʯʥʦʩʪ ʚ ʤʘʪʦʯʥʠʷ ʣʫʤʝʥ; 

ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʝʤʙʨʠʦʥ, ʨʘʟʣʠʯʘʚʘʱ ʩʝ ʢʘʪʦ ʭʠʧʝʨʝʭʦʛʝʥʥʘ ʩʪʨʫʢʪʫʨʘ; 

ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʩʲʨʜʝʯʥʘ ʜʝʡʥʦʩʪ; ʥʘʣʠʯʠʝ ʥʘ ʧʣʘʮʝʥʪʦʤʠ ʠ ʜʨ. ɸʋ, ʇʣʦʚʜʠʚ. 

ʆʩʥʦʚʥʠʪʝ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʜʝʡʥʦʩʪʠ  ʟʘ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʧʦ ʈʇ 1 

Ăʈʝʧʨʦʜʫʢʪʠʚʥʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʧʨʠ ʝʜʨʠ ʧʨʝʞʠʚʥʠ ʞʠʚʦʪʥʠ (ʢʨʘʚʠ ʠ ʙʠʚʦʣʠ)ñ 

ʩʘ: 

1. ʈʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʩʭʝʤʘ ʟʘ ʩʲʙʠʨʘʥʝ ʠ ʢʦʣʝʢʮʠʦʥʠʨʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷ. 

2. ʇʨʦʫʯʚʘʥʝ ʥʘ ʬʘʢʪʦʨʠʪʝ, ʢʦʠʪʦ ʦʢʘʟʚʘʪ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʚʲʟʧʨʦʠʟʚʦʜʠʪʝʣʥʠʷ 

ʧʨʦʮʝʩ ʚ ʤʝʩʦʜʘʡʥʠʪʝ ʩʪʘʜʘ.  

3. ʇʨʦʫʯʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʠ ʠ ʣʝʩʥʦ ʧʨʠʣʦʞʠʤʠ ʩʭʝʤʠ ʟʘ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ 

ʨʝʧʨʦʜʫʢʮʠʷʪʘ ʠ ʩʧʝʮʠʬʠʢʘʪʘ ʚ ʧʨʠʣʦʞʝʥʠʝʪʦ ʠʤ ʧʨʠ ʤʝʩʦʜʘʡʥʠʪʝ ʧʦʨʦʜʠ 

ʛʦʚʝʜʘ. 

4. ʆʪʯʠʪʘʥʝ ʥʘ ʭʘʨʘʢʪʝʨʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʚ ʧʨʠʣʘʛʘʥʝ ʥʘ ʩʭʝʤʠʪʝ ʧʨʠ ʧʦʨʦʜʠʪʝ 

ɸʙʝʨʜʠʥ ɸʥʛʫʩ ʠ ʃʠʤʫʟʠʥ, ʢʘʢʪʦ ʠ ʤʝʞʜʫ ʛʦʚʝʜʘ ʦʪ ʢʘʪʝʛʦʨʠʠʪʝ ʢʨʘʚʠ ʠ 

ʶʥʠʮʠ. 

5. ɼʦ ʤʦʤʝʥʪʘ ʩʘ ʩʲʙʨʘʥʠ ʜʘʥʥʠ ʟʘ ʚʩʠʯʢʠ ʧʨʠʣʦʞʝʥʠ ʧʨʦʪʦʢʦʣʠ ʟʘ 

ʩʠʥʭʨʦʥʠʟʘʮʠʷʪʘ ʩ ʠʟʢʣʶʯʝʥʠʝ ʥʘ ʜʚʝ ʦʪ ʬʝʨʤʠʪʝ.  ʉʣʝʜ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʚʩʠʯʢʠ 

ʥʝʦʙʭʦʜʠʤʠ ʨʝʟʫʣʪʘʪʠ ʧʨʝʜʩʪʦʠ ʨʘʟʨʘʙʦʪʚʘʥʝ ʠ ʧʨʝʜʘʚʘʥʝ ʟʘ ʦʪʧʝʯʘʪʚʘʥʝ ʥʘ 

ʥʘʫʯʥʘ ʧʫʙʣʠʢʘʮʠʷ.ɸʋ, ʇʣʦʚʜʠʚ. 

 

 ʂʦʥʢʨʝʪʥʠ ʨʝʟʫʣʪʘʪʠ ʈʇ2: 

1. ʉʝʣʝʢʮʠʷ, ʧʦʜʛʦʪʦʚʢʘ ʠ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʛʝʥʝʪʠʯʥʠʷ ʤʘʪʝʨʠʘʣ 

 ʉʣʝʜ ʧʨʦʚʝʜʝʥʠ ʩʨʝʱʠ ʩ ʬʝʨʤʝʨʠʪʝ ʦʪ ʨʝʛʠʩʪʨʠʨʘʥʠ ʚ ɹʲʣʛʘʨʠʷ 

ʘʩʦʮʠʘʮʠʠ ʙʷʭʘ ʚʢʣʶʯʝʥʠ ʨʘʟʧʣʦʜʥʠʮʠ ʦʪ ʧʦʨʦʜʠʪʝ: ʀʣ ʜʴʦ ʌʨʘʥʩ, ɸʚʘʩʠ, 

ɸʩʘʬ ʠ ʃʘʢʦʥ. ʌʝʨʤʝʨʠʪʝ ʧʦʪʚʲʨʜʠʭʘ ʧʨʝʜ ʝʢʠʧʘ ʩʲʛʣʘʩʠʝʪʦ ʩʠ ʟʘ ʩʲʚʤʝʩʪʥʘ 

ʚʟʘʠʤʥʦʠʟʛʦʜʥʘ ʥʘʫʯʥʦ-ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʠ ʧʨʘʢʪʠʯʝʩʢʘ ʨʘʙʦʪʘ. ʀʟʩʣʝʜʚʘʥʠʷʪʘ 

ʱʝ ʙʲʜʘʪ ʧʨʦʚʝʞʜʘʥʠ ʥʘ ʪʝʨʝʥ ʚ ʩʣʝʜʥʠʪʝ ʬʝʨʤʠ: Ăɺɽʈɼɽñ, ʛʨ. ʉʲʝʜʠʥʝʥʠʝ ï 

ʧʦʨʦʜʘ ʃʘʢʦʥ; Ăɺʘʩʠʣ ɺʘʟʦʚñ ʩ. ʆʛʥʝʥ, ʦʙʣ. ɹʫʨʛʘʩ ï ʧʦʨʦʜʘ ʃʘʢʦʥ; ʩ. 
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ʂʘʣʦʷʥʦʚʦ, ʦʙʣ. ʇʣʦʚʜʠʚ ï ʧʦʨʦʜʘ ʀʣ ʜʴʦ ʌʨʘʥʩ; ʛʨ. ʅʠʢʦʣʘʝʚʦ ʠ ʩ. ɼʠʤʦʚʮʠ, 

ʦʙʣ. ʉʪʘʨʘ ɿʘʛʦʨʘ ï ʧʦʨʦʜʘ ɸʚʘʩʠ ʠ ʩ. ɼʶʣʝʚʦ, ʦʙʣ. ɹʫʨʛʘʩ, ʊʋ. 

ɹʝʰʝ ʠʟʚʲʨʰʝʥ ʢʣʠʥʠʯʝʥ ʧʨʝʛʣʝʜ ʥʘ ʠʟʙʨʘʥʠʪʝ ʢʦʯʦʚʝ. ʆʨʛʘʥʠʟʠʨʘ ʩʝ 

ʠʟʩʣʝʜʚʘʥʝ ʟʘ ʙʨʫʮʝʣʦʟʘ, ʟʘʨʘʟʝʥ ʝʧʠʜʠʜʠʤʠʪ ʠ ʧʘʨʘʟʠʪʥʠ ʟʘʙʦʣʷʚʘʥʠʷ. 

ʇʨʦʚʝʞʜʘ ʩʝ ʧʨʝʜʠʟʚʠʢʚʘʥʝ ʥʘ ʝʩʪʨʫʩ ʧʨʠ ʦʚʮʝ, ʢʦʠʪʦ ʱʝ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʟʘ 

ʧʨʠʫʯʚʘʥʝ ʥʘ ʤʣʘʜʠ ʢʦʯʦʚʝ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ. ʀʟʚʲʨʰʝʥ ʙʝʰʝ 

ʧʨʝʛʣʝʜ ʥʘ ʢʨʘʡʥʠʮʠʪʝ ʠ ʧʦʜʩʪʨʠʛʚʘʥʝ, ʧʦʩʪʘʚʷʥʝ ʥʘ ʤʝʣʘʪʦʥʠʥʦʚʠ ʠʤʧʣʘʥʪʠ 

ʧʨʝʟ ʘʥʝʩʪʨʘʣʝʥ ʩʝʟʦʥ. ʉʲʚʤʝʩʪʥʦ ʩ ʬʝʨʤʝʨʠʪʝ ʩʘ ʩʲʟʜʘʜʝʥʠ ʦʧʪʠʤʘʣʥʠ ʫʩʣʦʚʠʷ 

ʟʘ ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʧʝʧʠʥʠʝʨʠʪʝ. ʀʟʙʨʘʥʠ ʩʘ 58 ʙʨ. ʢʦʯʦʚʝ ʦʪ ʨʘʟʣʠʯʥʠʪʝ ʧʦʨʦʜʠ, 

ʊʋ. 

ʉʲʟʜʘʜʝʥʠ ʩʘ ʧʫʥʢʪʦʚʝ ʚʲʚ ʚʩʷʢʘ ʦʪ ʠʟʙʨʘʥʠʪʝ ʬʝʨʤʠ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʩʝʤʝʥʥʘ 

ʪʝʯʥʦʩʪ. ʉʪʘʨʪʠʨʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʢʦʯʦʚʝʪʝ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʦʣʦʞʠʪʝʣʥʠ 

ʫʩʣʦʚʥʠ ʨʝʬʣʝʢʩʠ ʢʲʤ ʤʷʩʪʦʪʦ ʥʘ ʧʦʣʫʯʘʚʘʥʝ ʠ ʝʢʠʧʘ. ʅʘʧʨʘʚʝʥʠ ʩʘ ʩʪʘʥʦʮʠ ʟʘ 

ʦʚʮʝʪʝ, ʊʋ. 

 ɺ ʧʨʦʮʝʩ ʥʘ ʟʘʢʫʧʫʚʘʥʝ ʩʘ ʢʦʥʩʫʤʘʪʠʚʠ, ʠʥʩʪʨʫʤʝʥʪʠ ʠ ʧʨʝʧʘʨʘʪʠ, 

ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʢʦʯʦʚʝʪʝ. 

ʈʘʙʦʪʥʠʷʪ ʢʦʣʝʢʪʠʚ ʠʟʚʲʨʰʚʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ ʩ ʨʘʟʣʠʯʥʠ 

ʤʦʜʝʣʠ ʠʟʢʫʩʪʚʝʥʘ ʚʘʛʠʥʘ ʧʨʝʟ ʘʥʝʩʪʨʘʣʝʥ ʩʝʟʦʥ. ʀʟʚʲʨʰʝʥʠ ʩʘ ʧʨʝʮʝʥʢʠ ʥʘ 

ʝʷʢʫʣʘʪʠ ʦʪ 18 ʢʦʯʘ, ʊʋ. 

ʇʦʩʪʘʚʷʥʝ ʥʘ ʠʤʧʣʘʥʪʠ. ʉʲʩʪʘʚʷʥʝ ʥʘ ʜʘʞʙʠ ʩ ʫʯʘʩʪʠʝ ʥʘ ʨʘʟʣʠʯʥʠ ʨʘʩʪʠʪʝʣʥʠ 

ʜʦʙʘʚʢʠ ʟʘ ʠʟʧʠʪʚʘʥʝ ʚʣʠʷʥʠʝʪʦ ʠʤ ʚʲʨʭʫ ʩʧʝʨʤʦʧʨʦʜʫʢʮʠʷʪʘ, ʉʉɸ-ɿʀ ʉʪʘʨʘ 

ɿʘʛʦʨʘ. 

 

ʂʦʥʢʨʝʪʥʠ ʨʝʟʫʣʪʘʪʠ ʈʇ-1, ʜʨʝʙʥʠ ʧʨʝʞʠʚʥʠ ʞʠʚʦʪʥʠ ïʢʦʣʝʢʪʠʚ ʧʨʠ ʇ1 ï 

ʊʨʘʢʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ: 

 

 ʈʘʟʨʘʙʦʪʝʥʘ ʝ ʤʝʪʦʜʠʢʘʪʘ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʠʪʝ ʧʦ ʬʝʨʤʠ ʠ ʧʦʨʦʜʠ.  

ʅʘʧʨʘʚʝʥʠ ʩʘ ʤʘʢʨʦʩʢʦʧʩʢʠ ʠ ʤʠʢʨʦʩʢʦʧʩʢʠ ʧʨʝʮʝʥʢʠ ʥʘ ʝʢʫʣʘʪʠ ʚ ʠʟʚʲʥ 

ʨʘʟʤʥʦʞʠʪʝʣʥʠʷ ʩʝʟʦʥ ʦʪ ʠʟʙʨʘʥʠʪʝ ʢʦʯʦʚʝ. ʀʟʚʲʨʰʝʥʘ ʝ ʧʨʝʮʝʥʢʘ ʥʘ 
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ʩʝʤʝʥʥʘʪʘ ʪʝʯʥʦʩʪ ʦʪ ʟʘʣʦʞʝʥʠʪʝ ʚ ʧʨʦʛʨʘʤʘʪʘ ʧʦʨʦʜʠ ʢʦʯʦʚʝ ʧʨʝʟ ʘʥʝʩʪʨʘʣʝʥ 

ʩʝʟʦʥ. ʈʘʟʨʘʙʦʪʝʥʘ ʝ ʤʝʪʦʜʠʢʘʪʘ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʠʪʝ ʧʦ ʬʝʨʤʠ ʠ ʧʦʨʦʜʠ. 

ɿʘʚʲʨʰʝʥʠ ʩʘ ʧʨʝʮʝʥʢʠʪʝ ʥʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ ʦʪ ʢʦʯʦʚʝʪʝ ʧʦʨʦʜʘ  ʀʣ ʜʴʦ 

ʌʨʘʥʩ. ɿʘʚʲʨʰʝʥʠ ʩʘ ʝʢʩʧʝʨʠʤʝʥʪʠʪʝ ʧʨʠ Ăʪʝʨʝʥʥʠ ʫʩʣʦʚʠʷñ ʩʲʩ 65 ʙʨ. ʦʚʮʝ ʠ 

ʜʟʚʠʟʢʠ ʦʪ ʧʦʨʦʜʘʪʘ ʀʣ ʜʴʦ ʌʨʘʥʩ. ʀʟʩʣʝʜʚʘʥʦ ʝ ʚʣʠʷʥʠʝʪʦ ʥʘ ʠʤʧʣʘʥʪʠ ʩ 

ʤʝʣʘʪʦʥʠʥ ʚʲʨʭʫ ʢʘʯʝʩʪʚʘʪʘ ʥʘ ʩʝʤʝʥʥʘʪʘ ʪʝʯʥʦʩʪ ʧʨʠ ʢʦʯʦʚʝʪʝ. ʈʝʛʠʩʪʨʠʨʘʥʠ 

ʩʘ ʬʠʟʠʦʣʦʛʠʯʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʧʨʝʜʠʟʚʠʢʘʥ ʝʩʪʨʫʩ  ʧʨʠ  ʪʨʝʪʠʨʘʥʠ ʠ 

ʥʝʪʨʝʪʠʨʘʥʠ ʩ ʤʝʣʘʪʦʥʠʥʦʚʠ ʠʤʧʣʘʥʪʠ ʦʚʮʝ. ɿʘʚʲʨʰʝʥʦ ʝ ʠʟʧʠʪʚʘʥʝʪʦ ʥʘ ʜʚʘ 

ʩʧʝʨʤʦʨʘʟʨʝʜʠʪʝʣʷ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʧʨʠ T0 - 50C. ʈʘʟʨʘʙʦʪʝʥʘ ʝ ʨʝʞʠʤ ʟʘ 

ʧʦʩʪʝʧʝʥʥʦ ʦʭʣʘʞʜʘʥʝ ʥʘ ʨʘʟʨʝʜʝʥʘʪʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ ʧʨʝʟ ʘʥʝʩʪʘʣʥʠʷ ʩʝʟʦʥ. 

ɿʘʚʲʨʰʝʥʠ ʩʘ ʝʢʩʧʝʨʠʤʝʥʪʠʪʝ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʟʘ 12 ʯʘʩʘ ʧʨʝʟ ʘʥʝʩʪʘʨʣʝʥ ʩʝʟʦʥ 

ʥʘ ʪʨʝʪʠʨʘʥʠ ʩ ʤʝʣʘʪʦʥʠʥ ʢʦʯʦʚʝ. ɿʘʚʲʨʰʝʥʠ ʩʘ ʝʢʩʧʝʨʠʤʝʥʪʠʪʝ ʧʨʠ Ăʪʝʨʝʥʥʠ 

ʫʩʣʦʚʠʷñ ʟʘ ʦʩʝʤʝʥʷʚʘʥʝ ʩʲʩ ʩʲʭʨʘʥʝʥʘ 12 ʠ 24 ʯʘʩʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘ  + 50C. 

ʀʟʩʣʝʜʚʘʥʦ ʝ ʚʣʠʷʥʠʝʪʦ ʥʘ ʠʤʧʣʘʥʪʠ ʩ ʤʝʣʘʪʦʥʠʥ ʚʲʨʭʫ ʢʘʯʝʩʪʚʘʪʘ ʥʘ 

ʩʝʤʝʥʥʘʪʘ ʪʝʯʥʦʩʪ ʟʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʩʲʭʨʘʥʝʥʠʝ ʧʨʠ ʥʠʩʢʠ ʪʝʤʧʝʨʘʪʫʨʠ. 

ɿʘʚʲʨʰʝʥʦ ʝ ʠʟʧʠʪʚʘʥʝʪʦ ʥʘ ʜʚʘ ʩʧʝʨʤʦʨʘʟʨʝʜʠʪʝʣʷ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʧʨʠ T0 - 50C. 

ʈʘʟʨʘʙʦʪʝʥʘ ʝ ʨʝʞʠʤ ʟʘ ʧʦʩʪʝʧʝʥʥʦ ʦʭʣʘʞʜʘʥʝ ʥʘ ʨʘʟʨʝʜʝʥʘʪʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ 

ʧʨʝʟ ʘʥʝʩʪʘʣʥʠʷ ʩʝʟʦʥ. ɿʘʚʲʨʰʝʥ ʝ ʝʢʩʧʝʨʠʤʝʥʪʘ ʩ ʧʦʨʦʜʘʪʘ ʃʘʢʦʥ ʚ ʩ. ʆʛʥʝʥ. 

ʆʪʯʝʪʝʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʙʠʦʣʦʛʠʯʥʠʷ ʝʢʩʧʝʨʠʤʝʥʪ. ɿʘʚʲʨʰʝʥ ʝ 

ʝʢʩʧʝʨʠʤʝʥʪʘ ʩ ʧʦʨʦʜʘʪʘ ʀʣ ʜʴʦ ʌʨʘʥʩ ʚ ʩ. ʂʘʣʦʷʥʦʚʦ. ʆʪʯʝʪʝʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠʪʝ 

ʦʪ ʙʠʦʣʦʛʠʯʥʠʷ ʝʢʩʧʝʨʠʤʝʥʪ. ɿʘʚʲʨʰʝʥʠ ʩʘ ʝʢʩʧʝʨʠʤʝʥʪʠʪʝ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʟʘ 

12 ʯʘʩʘ ʧʨʝʟ ʘʥʝʩʪʘʨʣʝʥ ʩʝʟʦʥ ʥʘ ʪʨʝʪʠʨʘʥʠ ʩ ʤʝʣʘʪʦʥʠʥ ʢʦʯʦʚʝ ʚʲʚ ʬʝʨʤʠʪʝ: 

ɼʠʤʦʚʮʠ, ʛʨ. ʅʠʢʦʣʘʝʚʦ ʠ ʩ. ʅʦʚʘ ʤʘʭʘʣʘ. ʆʪʯʝʪʝʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠʪʝ ʧʨʠ 

Ăʪʝʨʝʥʥʠ ʫʩʣʦʚʠʷñ ʟʘ ʦʩʝʤʝʥʷʚʘʥʝ ʩʲʩ ʩʲʭʨʘʥʝʥʘ 12 ʠ 24 ʯʘʩʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘ  

+ 50C. ʇʦʣʫʯʝʥʠ ʩʘ ʨʝʟʫʣʪʘʪʠ ʦʪ ʩʧʝʨʤʦʛʨʘʤʠʪʝ ʥʘ ʢʦʯʦʚʝ ʦʪ ʨʘʟʣʠʯʥʠ ʧʦʨʦʜʠ, 

ʠʟʚʲʨʰʝʥʠ ʧʨʝʟ ʨʘʟʤʥʦʞʠʪʝʣʥʠʷ ʩʝʟʦʥ ʥʘ 2019ʛ. ʈʘʟʨʘʙʦʪʝʥʘ ʝ ʤʝʪʦʜʠʢʘ ʟʘ 

ʨʘʟʨʝʞʜʘʥʝ ʠ ʦʭʣʘʞʜʘʥʝ ʜʦ + 50C ʥʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ ʦʪ ʢʦʯʦʚʝ ʧʨʝʟ 

ʨʘʟʤʥʦʞʠʪʝʣʝʥ ʩʝʟʦʥ ʧʦʜʭʦʜʷʱʘ ʟʘ ʧʨʘʢʪʠʯʝʩʢʦ ʧʨʠʣʦʞʝʥʠʝ. ʋʩʪʘʥʦʚʝʥʠ ʩʘ 

ʩʣʝʜ ʤʠʢʨʦʩʢʦʧʩʢʦ ʠʟʩʣʝʜʚʘʥʝ ʥʝʛʘʪʠʚʥʠʪʝ ʧʨʦʤʝʥʠ, ʢʦʠʪʦ ʥʘʩʪʲʧʚʘʪ ʚ 
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ʦʭʣʘʜʝʥʘʪʘ ʠ ʩʲʭʨʘʥʝʥʘ ʩʧʝʨʤʘ. ʇʨʦʙʠʨʘʥ ʝ ʥʦʚ ʩʧʝʨʤʦʨʘʟʨʝʜʠʪʝʣ INRA ʟʘ 

ʜʲʣʛʦʪʨʘʡʥʦ ʩʲʭʨʘʥʝʥʠʝ. ʇʦʣʫʯʝʥʠ ʩʘ ʧʲʨʚʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʟʘʧʣʦʜʷʝʤʦʩʪʪʘ ʥʘ 

ʦʚʮʝ ʠ ʜʟʚʠʟʢʠ ʩʣʝʜ ʀʆ ʧʨʝʟ ʤʝʩʝʮʠʪʝ ʘʧʨʠʣ ʠ ʤʘʡ. ʇʨʠ ʇʲʨʚʘ ʛʨʫʧʘ ʚ ʩ. ʆʛʥʝʥ 

ʝ ʦʪʯʝʪʝʥʘ ʟʘʧʣʦʜʷʝʤʦʩʪ -73%, ʘ ʧʨʠ II -ʨʘ ï 68% ʩʣʝʜ ʀʆ ʧʨʝʟ ʤʝʩʝʮ ʘʧʨʠʣ ʩʣʝʜ 

ʪʨʝʪʠʨʘʥʝ ʥʘ ʦʚʮʝʪʝ ʠ ʢʦʯʦʚʝʪʝ ʩ ʤʝʣʘʪʦʥʠʥ. ʅʘ ʙʘʟʘʪʘ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ 

ʝ ʨʘʟʨʘʙʦʪʝʥ ʧʨʠʤʝʨʝʥ ʨʝʧʨʦʜʫʢʪʠʚʝʥ ʢʘʣʝʥʜʘʨ ʟʘ ʮʝʣʦʛʦʜʠʰʥʦ ʦʩʝʤʝʥʷʚʘʥʝ ʠ 

ʨʘʞʜʘʥʝ ʚ ʦʚʮʝʬʝʨʤʘ ʩ ʤʣʝʯʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʩ. ʆʛʥʝʥ.  

 
ʈɽɿʋʃʊɸʊʀ ʆʊ ʉʇɽʈʄʆɻʈɸʄʀ ʅɸ ʂʆʏʆɺɽ  (ʃʘʢʦʥ) ʚʲʚ ʬʝʨʤʘ Ăɺʝʨʜʝ 

ʌʫʫʜʩñ, ʛʨ. ʉʲʝʜʠʥʝʥʠʝ, ʦʙʣ. ʇʣʦʚʜʠʚ 

ʀʟʩʣʝʜʚʘʥʝ ʥʘ 26.09.2019 

ˉ 

ʂʆʏ 

ʆɹɽʄ 

ʤʣ 
ʂʆʅʎɽʅ. 

ɾʀɺʀ 

% 

ʇɸʊʆʃʆɻ. 

% 
ɿʘʙʝʣʝʞʢʘ ʆʮʝʥʢʘ 

1 1,05 1,85 62,47 15,54 
ʏʘʩʪʠʯʥʘ 

ʘʛʣʫʪʠʥʘʮʠʷ 
ʅʝ 

3 0,82 2,82 91,77 6,9  ɼʘ 

4 1,43 2,13 73,41 27 
ʄʥʦʛʦ 

ʧʘʪʦʣʦʛʠʯʥʠ 
ɼʘ??? 

5 1,02 3,21 88,92 19,6  ɼʘ 

6 1,04 
ʆʣʠʛʦ- 

ʩʧʝʨʤʠʷ 
  ɹʨʘʢ ʅʝ!!!! 

7 1,79 3,57 92,66 16  ɼʘ 

9 1,32 3,42 90,51 15,8  ɼʘ 

11 0,77 3,70 91,90 13,15 

ʀʥʬʫʟʦʨʠʠ 

ɽʧʠʪʝʣʥʠ  

ʢʣʝʪʢʠ 

ɼʘ. 

ʇʨʦʤʠʚʢʠ 

12 0,85 3,65 92,80 7,3 
ʀʥʬʫʟʦʨʠʠ 

 

ɼʘ. 

ʇʨʦʤʠʚʢʠ 

14 0,96 2,89 82,80 13,3 ɸʛʣʫʪʠʥʘʮʠʷ 

ʅʝ!! 

ʃʝʯʝʥʠʝ 

ʘʥʪʠʙʠʦʪʠʢ 

15 1,03 2,94 89,79 9,16 
ʏʘʩʪʠʯʥʘ 

ʘʛʣʫʪʠʥʘʮʠʷ 
ɼʘ? 

16 1,45 3,12 89,34 20 
ɺʠʩʦʢ % ʥʘ 

ʧʘʪʦʣʦʛʠʯʥʠ 
ɼʘ 
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17 1,58 2,36 92,51 5,4  ɼʘ 

19 1,97 3,56 92,44 20 
ɺʠʩʦʢ % ʥʘ 

ʧʘʪʦʣʦʛʠʯʥʠ 
ɼʘ 

20 1,06    
ɸʛʣʫʪʠʥʘʮʠʷ 

ʪʦʪʘʣʥʘ 
ʅʝ!! 

21 0,87    ɸʟʦʩʧʝʨʤʠʷ ʅʝ!! 

ʅʦʨʤʘ 
0,5-

2,0 
2 - 4 

ʅʘʜ 

70% 

ɼʦ 16% 

 
  

 

 

 

ʈɽɿʋʃʊɸʊʀ ʆʊ ʉʇɽʈʄʆɻʈɸʄʀ ʅɸ ʂʆʏʆɺɽ  (ɸʉɸʌ) 

ʀʟʩʣʝʜʚʘʥ ʥʘ 09.02 ʠ 10.02.2019 

ˉ ʂʆʏ ʆɹɽʄ ʂʆʅʎɽʅ. 
ɾʀɺʀ 

% 
ʇɸʊʆʃʆɻ. ʈɸɿʈɽɾ. 

ɹʈʆʁ 

ɼʆɿʀ 

1 2 2,85 88 8 1:2,5  

2 0,7 3,56 91 12 1:2  

3 1,1 3,88 92 11 1:3  

4 0,9 4,2 87 15 1:3  

5 1,2 2,88 78 12 1:1,5  

6 1,1 2,67 85 7 1:2  

7 2,6 3,90 88 11 1:2,5  

8 2,2 4,3 94 10 1:3,5  

9 0,55 1,8 65 26 1:1 ʈɽɿɽʈɺɸ 

10 0,7 4,1 94 6 1:3  
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ʇʈʆɻʈɸʄɸ ɿɸ ʉʀʅʍʈʆʅʀɿɸʎʀʗ ʀ ʀɿʂʋʉʊɺɽʅʆ ʆʉɽʄɽʅʗɺɸʅɽ  

ɸʅɽʉʊʈɸʃɽʅ ʉɽɿʆʅ 

ʥʘ 155 ʙʨ.  ʦʚʮʝ + ʜʟʚʠʟʢʠ ï ʩ. ʆʛʥʝʥ, 2019ʛ. 

1.  09-10.03.2019 - ʇʦʩʪʘʚʷʥʝ ʥʘ ʠʤʧʣʘʥʪʠ1 11 ʙʨ. ʂʦʯʦʚʝ, 155 ʙʨ. ʦʚʮʝ ʠ 

ʜʟʚʠʟʢʠ  

                           

ɻʈʋʇɸ 
ɼɸʊɸ 

I-ʚʘ  

ʄɸʅʀʇʋʃɸʎʀʗ 

ɿʘ ʜʝʥʷ 

ɿʘʙʝʣʝʞʢʘ ʋɿʀ ʈʦʜʠʣʠ 

I.    

70 ʦʚʮʝ  

12 ʜʥʠ 

ʗʣʦʚʠ ʠ 

ʧʨʝʩʫʰʝʥʠ 

03.04.19 

  

15.04.19 

17.04.19 

ʇʦʩʪʘʚʷʥʝ 

ɺʘʜʝʥʝ ʜʦ 9 ʯ. 

ʆʩʝʤʝʥʷʚʘʥʝ 12-

14ʯ. 

ʆʪʧʘʜʥʘʣʠ 

5 ʙʨ. 

ʙʦʣʥʠ 

ʀʆ 65 ʙʨ. 

 

 

ɹʨʝʤʝʥʥʠ  

47 
48 

II. 

85 ʙʨ. 

ʆʚʮʝ ʠ 

ʜʟʚʠʟʢʠ 

14 ʜʥʠ 

03.04.19   

17.04.19  

19.04.19  

ʇʦʩʪʘʚʷʥʝ 

ɺʘʜʝʥʝ ʜʦ 11 ʯ. 

ʆʩʝʤʝʥʷʚʘʥʝ 15-

16ʯ 

ʆʪʧʘʜʥʘʣʠ 

8 ʙʨ. 

ʙʦʣʥʠ 

ʀʆ 77 ʙʨ. 

53 
50 

ɸʙʦʨʪʠ?? 

 

ʆʙʱʦ ʀʆ = 142 ʙʨ. 

ʈʦʜʝʥʠ ʘʛʥʝʪʘ ï 138 ʙʨ. 

2 ʙʨ. ʍ 3 ʘʛʥʝʪʘ 

 

ʇʈʆɻʈɸʄɸ ɿɸ ʉʀʅʍʈʆʅʀɿɸʎʀʗ ʀ ʀɿʂʋʉʊɺɽʅʆ ʆʉɽʄɽʅʗɺɸʅɽ  

ʥʘ 285 ʙʨ.  ʦʚʮʝ ï ʩ. ɻʦʨʥʦ ʇʘʚʣʠʢʝʥʠ, (ɸʅɽʉʊʈɸʃɽʅ ʉɽɿʆʅ) 

ɸʇʈʀʃ-ʄɸʁ ï 2019ʛ. 
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ɻʈʋʇɸ 
ɼɸʊɸ 

I-ʚʘ  

ʄɸʅʀʇʋʃɸʎʀʗ 

ɿʘ ʜʝʥʷ 

II -ʨʘ 

ʄɸʅʀʇʋʃɸʎʀʗ 

ɿʘ ʜʝʥʷ 

I.    

85 ʦʚʮʝ 

22.04.16  ʇʝʪʲʢ 

04.05.15  ʉʨʷʜʘ 

06.05.16  ʇʝʪʲʢ 

ʇʦʩʪʘʚʷʥʝ 

ɺʘʜʝʥʝ 7-8 ʯ. 

ʆʩʝʤʝʥʷʚʘʥʝ 15-

16ʯ. 

 

 

 

II. 

100 ʙʨ. 

25.04.16  ʇʦʥʝʜʝʣʥʠʢ 

07.05.16  ʉʲʙʦʪʘ 

09.05.16  ʇʦʥʝʜʝʣʥʠʢ 

ʇʦʩʪʘʚʷʥʝ 

ɺʘʜʝʥʝ 7-8 ʯ. 

ʆʩʝʤʝʥʷʚʘʥʝ 15-

16ʯ 

 

 

III  

100 ʙʨ. 

26.04. 16 ɺʪʦʨʥʠʢ 

08.05. 16 ʅʝʜʝʣʷ 

10.05.16 ɺʪʦʨʥʠʢ 

ʇʦʩʪʘʚʷʥʝ 

ɺʘʜʝʥʝ 7-8ʯ. 

ʆʩʝʤʝʥʷʚʘʥʝ 15-

16ʯ  

 

 

ʉʧʝʨʤʦʛʨʘʤʠ ʥʘ ʢʦʯʦʚʝ ʃʘʢʦʥ ʧʨʝʟ ʘʥʝʩʪʨʘʣʝʥ ʩʝʟʦʥ (ʤʝʩʝʮ ɸʇʈʀʃ) 

ʠʟʧʦʣʟʚʘʥʠ ʟʘ ʀʆ. ʇʦʢʘʟʘʪʝʣʠʪʝ ʩʘ ʦʪ 6-ʪʠ ʝʷʢʫʣʘʪ ʩʣʝʜ ʥʘʯʘʣʦʪʦ 

ʥʘ ʠʟʩʣʝʜʚʘʥʝʪʦ. 

 

ʇʦʢʘʟʘʪʝʣʠ 
ʀʟʩʣʝʜʚʘʥʠ ʢʦʯʦʚʝ 

ˉ 1 ˉ 2 ˉ 3 ˉ 4 

1. ʆʙʝʤ ʥʘ 

ʝʷʢʫʣʘʪ (cm3) 
1,2 0,8 1,1 0,6 

2.ʂʦʥʮʝʥʪʨʘʮʠʷ 

(x 109) 

 

2,4 1,1 1,3 1,9 

3. ʇʦʜʚʠʞʥʦʩʪ 

(%) 
65 60 70 65 

4. ʊʝʨʤʠʯʥʘ 

ʧʨʝʞʠʚʷʝʤʦʩʪ 

(ʯʘʩ) 

>5 3 4 6 

5. ʇʘʪʦʣʦʛʠʯʥʠ 33 28 20 22 
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ʬʦʨʤʠ (%) 

 

 

 

                                 ɿʘʧʣʦʜʷʝʤʦʩʪ ʩʣʝʜ ʀʆ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʦʯʦʚʝʪʝ (6, 7 ʠ 8-

ʤʠ ʝʷʢʫʣʘʪ). 

 

ˉ ʥʘ ʢʦʯʘ 
ʆʩʝʤʝʥʝʥʠ ʦʚʮʝ 

(ʙʨ.) 

ɿʘʧʣʦʜʝʥʠ ʦʚʮʝ 

(ʙʨ.) 

ɿʘʧʣʦʜʷʝʤʦʩʪ 

(%) 

ˉ1 25 15 60 

ˉ 2 36 12 33,3 

ˉ 3 18 10 55,5 

ˉ 4 21 17 80,9 

 

 

ʇʈʀʄɽʈɽʅ ʈɽʇʈʆɼʋʂʊʀɺɽʅ ʂɸʃɽʅɼɸʈ 

ɿɸ ʆɺʎɽʌɽʈʄɸ ʉ ʄʃɽʏʅʆ ʅɸʇʈɸɺʃɽʅʀɽ - ʇʆʈʆɼɸ ʃɸʂʆʅ 

 

 ɹʨʦʡ ʦʚʮʝ ï 700 ʙʨ. 

 ɹʨʦʡ ʢʦʯʦʚʝ ʧʝʧʠʥʠʝʨʠ ï 7 ʙʨ. 

 ʉʠʩʪʝʤʘ ʥʘ  ʟʘʧʣʦʞʜʘʥʝ: ʮʝʣʦʛʦʜʠʰʥʘ - ʠʥʪʝʥʟʠʚʥʘ. 

ʆʪʛʣʝʞʜʘʥʝ ʥʘ ʘʛʥʝʪʘʪʘ ï ʦʪʙʠʚʘʥʝ ʩʣʝʜ ʨʘʞʜʘʥʝ. 

ʅʘʯʘʣʦ ʥʘ ʜʦʝʥʝ ï 3-5 ʜʥʠ ʩʣʝʜ ʨʘʞʜʘʥʝʪʦ. 

 ʇʝʨʠʦʜʠ ʥʘ ʟʘʧʣʦʞʜʘʥʝ ʥʘ ʦʚʮʝʪʝ: 

- ʇʲʨʚʠ ʧʝʨʠʦʜ 240 ʦʚʮʝ ï ʤʝʩʝʮ ɸʧʨʠʣ 

- ɺʪʦʨʠ ʧʝʨʠʦʜ 230 ʦʚʮʝ ï ʤʝʩʝʮ ɸʚʛʫʩʪ 

- ʊʨʝʪʠ ʧʝʨʠʦʜ 230 ʦʚʮʝ ï ʤʝʩʝʮ ɼʝʢʝʤʚʨʠ 

ʇʝʨʠʦʜʠ ʥʘ ʦʘʛʚʘʥʝ ʠ ʥʘʯʘʣʦ ʥʘ ʜʦʝʥʝ: 

- ʇʲʨʚʠ ʧʝʨʠʦʜ ï ʤʝʩʝʮ ʉʝʧʪʝʤʚʨʠ 

- ɺʪʦʨʠ ʧʝʨʠʦʜ ï ʤʝʩʝʮ ʗʥʫʘʨʠ 

- ʊʨʝʪʠ ʧʝʨʠʦʜ ï ʤʝʩʝʮ ʄʘʡ 

ʇʨʦʛʨʘʤʘ ʟʘ ʟʘʧʣʦʞʜʘʥʝ: 

ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘ ʝʩʪʨʫʩ. 

ʀʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ. 
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ʈʘʥʥʘ ʜʠʘʛʥʦʩʪʠʢʘ ʥʘ ʙʨʝʤʝʥʥʦʩʪ ʥʘ 30-ʪʠ ʜʝʥ ʩʣʝʜ ʠʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ 

ʯʨʝʟ ʚʠʜʝʦʟʦʥ. 

ʆʧʠʩʘʥʠʝ ʥʘ ʇʲʨʚʠ ʧʝʨʠʦʜ (ɸʧʨʠʣ) ʥʘ ʦʩʝʤʝʥʷʚʘʥʝï 240 ʦʚʮʝ 

1. ʅʘʯʘʣʦ -25 ʬʝʚʨʫʘʨʠ ï ʧʦʩʪʘʚʷʪ ʩʝ ʧʦʜʢʦʞʥʠ ʠʤʧʣʘʥʪʠ ʩ ʤʝʣʘʪʦʥʠʥ ʥʘ 

ʦʚʮʝʪʝ ʠ ʥʘ ʢʦʯʦʚʝʪʝ.  

ʆʪ ʢʦʯʦʚʝʪʝ ʩʝ ʚʟʝʤʘʪ ʢʨʲʚʥʠ ʧʨʦʙʠ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʟʘ ɹʨʫʮʝʣʦʟʘ ʠ ɿʘʨʘʟʝʥ 

ʝʧʠʜʠʜʠʤʠʪ. 

240 ʦʚʮʝ ʍ 1 ʠʤʧʣʘʥʪ = 240 ʠʤʧʣʘʥʪʘ 

7 ʢʦʯʘ ʍ 3 ʠʤʧʣʘʥʪʘ = 21 ʠʤʧʣʘʥʪʘ 

ʆʙʱʦ ʮʝʥʘ ʥʘ ʧʨʝʧʘʨʘʪʘ:     261 ʭ 3,20 = 835,20 ʣʝʚʘ 

2. ʆʪ 25 ʤʘʨʪ ʜʦ 25 ʘʧʨʠʣ ʩʝ ʠʟʚʲʨʰʚʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘ ʝʩʪʨʫʩʘ, ʢʘʪʦ ʦʚʮʝʪʝ 

ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ ʪʨʠ ʛʨʫʧʠ ʭ 80 ʙʨ. ʧʨʝʟ 5 ʜʥʠ. ʇʨʠʫʯʚʘʥʝ ʥʘ ʢʦʯʦʚʝʪʝ ʟʘ 

ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ ʩ ʠʟʢʫʩʪʚʝʥʘ ʚʘʛʠʥʘ ʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʧʦʣʫʯʝʥʘʪʘ 

ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ. 

ʎʝʥʘ ʥʘ ʧʨʝʧʘʨʘʪʘ ʟʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ:  

ʀʥʪʨʘʚʘʛʠʥʘʣʥʠ ʪʘʤʧʦʥʠ: 240 ʭ 3,12 = 748,80 ʣʝʚʘ 

ʀʥʞʝʢʪʠʚʝʥ PMSG:            240 ʭ 4,20 = 1008,00 ʣʝʚʘ 

ʇʨʠʫʯʚʘʥʝ ʥʘ ʢʦʯʦʚʝʪʝ ʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʩʝʤʝʥʥʘʪʘ ʪʝʯʥʦʩʪ:  

3. ʅʘ ʩʠʥʭʨʦʥʠʟʠʨʘʥʠʪʝ ʦʚʮʝ ʩʝ ʧʨʠʣʘʛʘ ʠʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ ʩʲʩ ʩʚʝʞʘ 

ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ. 

ʂʦʥʩʫʤʘʪʠʚʠ ʟʘ ʠʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ (ʀʆ): 

  240 ʭ 2,10 = 504,00 ʣʚ 

4. ʈʘʥʥʘ ʜʠʘʛʥʦʩʪʠʢʘ ʩ ʚʠʜʝʦʟʦʥ ʩʝ ʧʨʘʚʠ ʧʨʝʟ ʤʝʩʝʮ ʤʘʡ (30 ʜʥʠ ʩʣʝʜ ʀʆ). 

5. ɺʩʠʯʢʠ ʥʝ ʟʘʧʣʦʜʝʥʠ ʦʚʮʝ ʩʝ ʚʨʲʱʘʪ ʚʲʚ ɺʪʦʨʠʷ ʧʝʨʠʦʜ ʥʘ ʟʘʧʣʦʞʜʘʥʝ 

(ʤʝʩʝʮ ɸʚʛʫʩʪ). 

 ʆʧʠʩʘʥʠʝ ʥʘ ɺʪʦʨʠ ʧʝʨʠʦʜ ʥʘ ʟʘʧʣʦʞʜʘʥʝ (ɸʚʛʫʩʪ): 

ʅʘʯʘʣʦ 2-3 ʘʚʛʫʩʪ. 

1. ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘ ʝʩʪʨʫʩ ʧʨʠ 230 ʦʚʮʝ ʨʘʟʜʝʣʝʥʠ ʥʘ 3 ʧʦʜʛʨʫʧʠ ʧʨʝʟ 5 ʜʥʠ. 

ʀʥʪʨʘʚʘʛʠʥʘʣʥʠ ʪʘʤʧʦʥʠ: 230 ʭ 3,12 = 717,60 ʣʝʚʘ 



ʅʘʮʠʦʥʘʣʥʘ ʥʘʫʯʥʘ ʧʨʦʛʨʘʤʘ : Ăʈʝʧʨʦʜʫʢʪʠʚʥʠʪʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʚ ʞʠʚʦʪʥʦʚʲʜʩʪʚʦʪʦ 

ʚ ɹʲʣʛʘʨʠʷ - ʅʅʇ ʈɽʇʈʆɹʀʆʊɽʍñ 

 

40 
 

ʀʥʞʝʢʪʠʚʝʥ PMSG:            230 ʭ 4,20 = 966,00 ʣʝʚʘ 

2. ʀʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ: 

ʂʦʥʩʫʤʘʪʠʚʠ ʟʘ ʠʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ (ʀʆ): 

  230 ʭ 2,10 = 483,00 ʣʚ 

3. ʈʘʥʥʘ ʜʠʘʛʥʦʩʪʠʢʘ ʩ ʚʠʜʝʦʟʦʥ ʩʝ ʧʨʘʚʠ ʧʨʝʟ ʤʝʩʝʮ ʤʘʡ (30 ʜʥʠ ʩʣʝʜ ʀʆ). 

4. ɺʩʠʯʢʠ ʥʝ ʟʘʧʣʦʜʝʥʠ ʦʚʮʝ ʩʝ ʚʨʲʱʘʪ ʚ ʊʨʝʪʠʷ ʧʝʨʠʦʜ ʥʘ ʟʘʧʣʦʞʜʘʥʝ 

(ɼʝʢʝʤʚʨʠ). 

ʆʧʠʩʘʥʠʝ ʥʘ ʊʨʝʪʠ ʧʝʨʠʦʜ ʥʘ ʟʘʧʣʦʞʜʘʥʝ (ɼʝʢʝʤʚʨʠ): 

ʅʘʯʘʣʦ 16 ïʪʠ ʥʦʝʤʚʨʠ. 

1. ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘ ʝʩʪʨʫʩ ʧʨʠ 230 ʦʚʮʝ ʨʘʟʜʝʣʝʥʠ ʥʘ 3 ʧʦʜʛʨʫʧʠ ʧʨʝʟ 5 ʜʥʠ. 

ʀʥʪʨʘʚʘʛʠʥʘʣʥʠ ʪʘʤʧʦʥʠ: 230 ʭ 3,12 = 717,60 ʣʝʚʘ 

ʀʥʞʝʢʪʠʚʝʥ PMSG:            230 ʭ 4,20 = 966,00 ʣʝʚʘ 

2. ʀʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ: 

ʂʦʥʩʫʤʘʪʠʚʠ ʟʘ ʠʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ (ʀʆ): 

  210 ʭ 2,10 = 441,00 ʣʚ 

4. ʈʘʥʥʘ ʜʠʘʛʥʦʩʪʠʢʘ ʩ ʚʠʜʝʦʟʦʥ ʩʝ ʧʨʘʚʠ ʧʨʝʟ ʤʝʩʝʮ ʤʘʡ (30 ʜʥʠ ʩʣʝʜ ʀʆ). 

5. ɺʩʠʯʢʠ ʥʝ ʟʘʧʣʦʜʝʥʠ ʦʚʮʝ ʩʝ ʚʨʲʱʘʪ ʚ ʇʲʨʚʠ ʧʝʨʠʦʜ ʥʘ ʟʘʧʣʦʞʜʘʥʝ (ɸʧʨʠʣ). 

 

ʈɽʇʈʆɼʋʂʊʀɺʅʀ ʇɸʈɸʄɽʊʈʀ  

(ɺʝʪʝʨʠʥʘʨʥʠ ʠ ʟʦʦʪʝʭʥʠʯʝʩʢʠ) 

1. ɿʘʧʣʦʜʷʝʤʦʩʪ ʦʪ (ʧʲʨʚʦ) ʝʜʥʦ ʀʆ -  70-75% 

2. ɿʘʧʣʦʜʷʝʤʦʩʪ ʧʨʠ ʚʲʚʝʞʜʘʥʝ ʥʘ ʢʦʯʦʚʝ 14 ʜʥʠ ʩʣʝʜ ʀʆ ï 85-92% 

3. ʈʘʥʥʠ ʘʙʦʨʪʠ ï ʜʦ 5%. 

4. ʂʲʩʥʠ ʘʙʦʨʪʠ ïʜʦ 5 %. 

5. ʇʣʦʜʦʚʠʪʦʩʪ ʧʨʠ ʜʟʚʠʟʢʠʪʝ ʃʘʢʦʥ ʩʣʝʜ ʭʦʨʤʦʥʘʣʥʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ï 

 160-165 ʘʛʥʝʪʘ ʦʪ 100 ʦʚʮʝ. 

ʈɽɿʋʃʊɸʊʀ 

1. ɽʜʥʦʚʨʝʤʝʥʥʦ ʟʘʧʣʦʞʜʘʥʝ ʠ ʦʘʛʚʘʥʝ ʥʘ ʦʚʮʝʪʝ. 
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2. ɿʘʧʣʦʜʷʝʤʦʩʪ ʦʪ ʧʲʨʚʦʪʦ ʦʩʝʤʝʥʷʚʘʥʝ  - 70% (70 ʦʚʮʝ ʩʘ ʙʨʝʤʝʥʥʠ ʦʪ 

1-ʚʠ ʧʲʪ). 

3. ʇʣʦʜʦʚʠʪʦʩʪ    - 165 ʘʛʥʝʪʘ ʦʪ 100 ʦʚʮʝ, ʧʨʠ ʥʦʨʤʘʣʥʦ 140 ʧʨʠ 

ʝʩʪʝʩʪʚʝʥʦ ʟʘʧʣʦʞʜʘʥʝ ʥʘ ʜʟʚʠʟʢʠʪʝ.    

4. ɸʛʥʝʪʘʪʘ ʩʘ ʠʟʨʘʚʥʝʥʠ ʧʦ ʞʠʚʦ ʪʝʛʣʦ ʧʨʠ ʧʨʦʜʘʚʘʥʝ. 

5. ʆʚʮʝʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʟʘʧʣʦʞʜʘʪ ʩʲʦʙʨʘʟʥʦ ʪʦʚʘ ʜʘ ʩʝ ʧʦʣʫʯʠ ʥʘʡ-ʚʠʩʦʢʘ 

ʮʝʥʘ ʟʘ ʧʨʦʜʘʜʝʥʠʪʝ ʘʛʥʝʪʘ. 

6. ɾʠʚʦʪʦ ʪʝʛʣʦ ʥʘ ʧʨʦʜʘʜʝʥʠʪʝ ʘʛʥʝʪʘ ʜʘ ʝ 18-20ʢʛ. 

7. ʇʦʣʫʯʘʚʘʪ ʩʝ ʚ ʧʦʚʝʯʝ 25 ʘʛʥʝʪʘ ʦʪ 100 ʦʚʮʝ. 

8. ʉʣʝʜ ʨʘʞʜʘʥʝ ʛʨʫʧʠʪʝ ʦʚʮʝ ʩʘ ʠʟʨʘʚʥʝʥʠ ʠ ʚʝʜʥʘʛʘ ʟʘʧʦʯʚʘ ʧʨʦʮʝʩʲʪ ʥʘ 

ʜʦʝʥʝ. 

9. ʆʚʮʝʪʝ ʩʘ ʚ ʝʜʠʥ ʠ ʩʲʱ ʤʝʩʝʮ ʥʘ ʣʘʢʪʘʮʠʷ, ʢʘʪʦ ʜʦʝʥʝʪʦ ʤʦʞʝ ʜʘ 

ʧʨʦʜʲʣʞʠ 7 ʤʝʩʝʮʘ, ʩʣʝʜ ʢʦʝʪʦ ʟʘʧʦʯʚʘ ʝʜʥʦʚʨʝʤʝʥʥʦ ʧʨʝʩʫʰʘʚʘʥʝ ʠ ʦʪʥʦʚʦ 

ʛʨʫʧʦʚʦ ʟʘʧʣʦʞʜʘʥʝ. 

10. ɺʘʢʩʠʥʘʮʠʠʪʝ ʠ ʦʙʝʟʧʘʨʘʟʠʪʷʚʘʥʝʪʦ ʩʝ ʧʨʦʚʝʞʜʘʪ ʝʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠ 

ʦʚʮʝʪʝ ʦʪ ʚʩʷʢʘ ʛʨʫʧʘ, ʢʘʪʦ ʩʝ ʩʧʘʟʚʘʪ ʚʝʪʝʨʠʥʘʨʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ. 

 

ʆɹʋʏɽʅʀɽ ʅɸ ʂɸɼʈʀʊɽ 

1. ʂʫʨʩ ʧʦ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʢʘʤʧʘʥʠʷʪʘ ʧʦ ʦʩʝʤʝʥʷʚʘʥʝ. 

2. ʂʫʨʩ ʧʦ ʧʨʦʚʝʞʜʘʥʝ ʩʠʥʭʨʦʥʠʟʘʮʠʷʪʘ ʥʘ ʝʩʪʨʫʩʘ.  

3. ʂʫʨʩ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʤʝʣʘʪʦʥʠʥʦʚʠ ʠʤʧʣʘʥʪʠ. 

ʆʩʥʦʚʥʦ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʩʝ ʧʨʦʚʝʞʜʘʪ ʩʲʚʤʝʩʪʥʦ ʩ ʢʦʣʝʢʪʠʚ ʥʘ ʇ1, ʇ3 ʠ 

ʧʦʣʟʚʘʥʝ ʥʘ ʞʠʚʦʪʥʠ ï ʢʦʯʦʚʝ ʠ ʦʚʮʝ ʦʪ ʙʘʟʘʪʘ ʥʘ ʦʪ ʊʋ, ʛʨ. ʉʪʘʨʘ ɿʘʛʦʨʘ, ʢʘʢʪʦ 

ʠ ʩ ʧʦʤʦʱʪʘ ʥʘ ʞʠʚʦʪʥʠ, ʩʦʙʩʪʚʝʥʦʩʪ ʥʘ ʚʲʥʰʥʠ ʠʟʧʲʣʥʠʪʝʣʠ. ʇʨʝʟ ʠʟʪʝʢʣʠʷ 

ʧʝʨʠʦʜ ʩʘ ʧʨʦʚʝʜʝʥʠ ʩʲʚʤʝʩʪʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʢʦʣʝʢʪʠʚʠ ʦʪ  ʊʋ ʠ ʀɹʀʈ-ɹɸʅ 

ʚʲʨʭʫ  ʞʠʚʦʪʥʠ ï ʢʦʯʦʚʝ ʠ ʦʚʮʝ ʦʪ ʙʘʟʘʪʘ ʥʘ ʊʋ ʠ ʚʲʚ ʬʝʨʤʠʪʝ ʥʘ  ʚʲʥʰʥʠ 

ʠʟʧʲʣʥʠʪʝʣʠ (ʠʤʘ ʩʢʣʶʯʝʥʠ 3 ʜʦʛʦʚʦʨʘ). 

1.1. ʉʝʣʝʢʪʠʨʘʥʝ ʥʘ ʤʲʞʢʠ ʨʘʟʧʣʦʜʥʠʮʠ ï ʧʨʦʚʝʜʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ. 



ʅʘʮʠʦʥʘʣʥʘ ʥʘʫʯʥʘ ʧʨʦʛʨʘʤʘ : Ăʈʝʧʨʦʜʫʢʪʠʚʥʠʪʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʚ ʞʠʚʦʪʥʦʚʲʜʩʪʚʦʪʦ 

ʚ ɹʲʣʛʘʨʠʷ - ʅʅʇ ʈɽʇʈʆɹʀʆʊɽʍñ 

 

42 
 

1.2. ʉʲʭʨʘʥʝʥʠʝ ʠ ʪʨʘʥʩʧʦʨʪ ʥʘ ʦʭʣʘʜʝʥʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ ïʧʨʦʚʝʜʝʥʠ ʩʘ 

ʝʢʩʧʝʨʠʤʝʥʪʠ, ʯʘʩʪ ʦʪ ʨʝʟʫʣʪʘʪʠʪʝ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʥʘʫʯʥʠ ʬʦʨʫʤʠ ʩ 

ʜʦʢʣʘʜ ʠ ʧʦʩʪʝʨʠ ʠ ʩʘ ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʧʝʯʘʪ. 

1.3. ʇʨʝʮʝʥʢʘ ʥʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʧʦ ʪʘʟʠ ʧʦʜʟʘʜʘʯʘ ʩʘ ʠʟʨʘʙʦʪʝʥʠ ʦʪ ʨʘʙʦʪʥʠʷ ʢʦʣʝʢʪʠʚ ʥʘ 

ʀɹʀʈ ʠ ʢʦʣʝʛʠ ʦʪ ʇ1. ʅʘʧʨʘʚʝʥ ʝ CASA  ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠ, HPLC ʥʘ 

ʩʧʝʨʤʘʣʥʦ ʧʣʘʟʤʝʥʠ ʧʨʦʪʝʠʥʠ, SDS PAGE ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʉʇʇ, ʨʘʙʦʪʠ ʩʝ 

ʧʦ ʧʨʦʪʝʦʤʠʢʘ ʯʨʝʟ 2D ï ʧʨʦʚʝʜʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʠ ʧʦʣʫʯʝʥʠ ʧʲʨʚʠ ʨʝʟʫʣʪʘʪʠ. 

 ʈʝʟʫʣʪʘʪʠ 

Computer-assisted sperm analysis ï CASA ʝ ʥʘʧʨʘʚʝʥ ʥʘ ʷʢʫʣʘʪʠ ʦʪ ʢʦʯʦʚʝ, 

ʧʦʨʦʜʠ ʄʝʨʠʥʦ (ʂ2M), ʏʝʨʥʦʛʣʘʚʘ ʧʣʝʚʝʥʩʢʘ (ʂ1ʏʇ) ʠ ʀʣ ɼʴʦ ʌʨʘʥʩ (ʂ3ʀʌ) 

ʥʘ ʚʲʟʨʘʩʪ  3, 6 ʠ 10 ʛʦʜʠʥʠ.  ʉʣʝʜ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʩʧʝʨʤʘʣʥʘ ʧʣʘʟʤʘ (ʉʇ) ʝ 

ʧʨʦʚʝʜʝʥʦ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʨʦʪʝʠʥʦʚʦʪʦ ʩʲʜʲʨʞʘʥʠʝ, 

ʭʨʦʤʘʪʦʛʨʘʬʩʢʠ ʘʥʘʣʠʟ ʯʨʝʟ HPLC ʥʘ ʧʨʦʪʝʠʥʠ ʦʪ ʉʇ, ɹʠʦʭʠʤʠʯʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʧʨʦʪʝʠʥʠ ʦʪ ʉʇ ʯʨʝʟ ʧʦʣʠʘʢʨʠʣʘʤʠʜʥʘ ʛʝʣ ʝʣʝʢʪʨʦʬʦʨʝʟʘ 

(SDS-PAGE) ʠ ʤʦʨʬʦʣʦʛʠʯʝʥ ʘʥʘʣʠʟ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʧʦʢʘʟʚʘʪ ʩʭʦʜʩʪʚʦ ʤʝʞʜʫ ʦʩʥʦʚʥʠʪʝ 

ʧʘʨʘʤʝʪʨʠ, ʢʘʪʦ  ʤʦʪʠʣʠʪʝʪ ʠ ʩʢʦʨʦʩʪ ʥʘ ʜʚʠʞʝʥʠʝ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ, ʥʦ ʩʝ 

ʨʝʛʠʩʪʠʨʘ ʛʦʣʷʤʦ ʨʘʟʣʠʯʠʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʢʠʥʝʤʘʪʠʯʥʠ ʧʘʨʘʤʝʪʨʠ ʚ ʝʷʢʫʣʘʪʠʪʝ 

ʥʘ ʂ 1 ʠ ʂ 3 ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʂ 2 (ʢʦʝʬʠʮʠʝʥʪʠ ʥʘ ʚʘʨʠʘʮʠʷ ʩʲʦʪʚʝʪʥʦ 19,0 Ñ 4,5 ʠ 

14,2 Ñ 2,6 ʩʧʨʷʤʦ 8,7 Ñ 2,3, ʈ <0,05 ʠ ʊʘʙʣʠʮʘ 1).  

 

˟̗́̂̌̉́ ρȢ ˑ́̎̎̉ ̏̓ CASA  ̎ ́ ̠̆̋̔̌́̓̉ ̏̓ ̓̑̉ ̐̏̑̏̅̉  ̘̋̏̏̃̆ 
 
ˢ́̑́̋̓̆̑̉̒̓̉̋́ ̎́ ̠̆̋̔̌́̓̉̓̆ 

˗̏ ̘1 
 

  (n=6)  

˗̏  ̘2  
(n=6)  

˗̏ ̘3 
 

 (n=6)  
-ÅÁÎϻ3$ -ÅÁÎϻ3$ -ÅÁÎϻ3$ 

Volume of ejaculate (ml)  
 

πȢωϻπȢσυ ρȢχσϻπȢςυ πȢχφϻπȢρρ 

Sperm concentration (x10 9/ml)  υȢςυϻρȢω υȢφϻςȢυ σȢψϻπȢψχ 

Mass motility (0 -5)  
 

τȢψϻπȢχπ τȢςϻπȢτς τȢςϻπȢχρ 

Sperms with progressive  motility (%)  
 

29.9ϻφȢτ ςωȢωϻσȢρ 31.9ϻτȢχ 
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Sperms with non -progressive  motility (%)  
 

61.8ϻτȢσ φςȢψϻςȢρ 61.5ϻσȢφ 

Static sperms (%)  
 

8.2ϻςȢυ χȢσϻρȢρ 6.6ϻρȢρ 

VCL (АÍȾÓɊ 
 

27.ωτϻφȢς ςχȢτϻςȢφ 28.ψτϻτȢυ 

LIN (%)  27.υτϻτȢυ 28.ττϻςȢυ 29.9τϻσȢσ 
Live sperms (%)  χυȢσϻρςȢρ φχȢρϻχȢτ χχȢρϻυȢσ        
Dead sperms (%)  ςτȢχϻρρȢς σςȢωϻχȢς ςςȢωϻυȢς 

Sperms with injured tails (%)  σȢτϻσȢω πȢυϻπȢς  τȢωϻςȢσ* 

Sperms with cytoplasmic droplets (%)  ρȢυϻπȢχφ πȢσϻπȢπρ  τȢωϻςȢχ* 

Velocity curvilinear (VCL); Linearity (LIN) * - P<0.05, ʩʨʘʚʥʝʥʠʝ ʥʘ ʂ1 ʠ ʂ3 ʩ ʂ2 

 

ɼʦʢʘʟʘʥʠ ʩʘ ʜʦʩʪʦʚʝʨʥʠ ʨʘʟʣʠʯʠʷ ʠ ʚ ʧʨʦʪʝʠʥʦʚʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʉʇ 

(ʌʠʛʫʨʘ 1). ɼʘʥʥʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ head area ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʧʦʧʫʣʘʮʠʠʪʝ ʥʘ 

ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ ʧʦʢʘʟʚʘʪ ʩʧʝʮʠʬʠʢʘ ʟʘ ʚʩʷʢʘ ʝʜʥʘ ʧʦʨʦʜʘ, ʩʲʩ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʠ ʨʘʟʣʠʢʠ ʧʨʠ ʩʪʘʪʠʯʥʠʪʝ ʠ ʙʲʨʟʦ ʜʚʠʞʝʱʠʪʝ ʩʝ ʩʧʝʨʤʘʪʦʟʦʠʜʠ. ʅʦʚʠ ʠ 

ʚʘʞʥʠ ʜʘʥʥʠ ʩʘ, ʯʝ ʧʨʠ  ʧʦʨʦʜʘʪʘ ʏʝʨʥʦʛʣʘʚʘ ʧʣʝʚʝʥʩʢʘ head area e ʩ 

ʜʦʩʪʦʚʝʨʥʦ ʧʦ-ʚʠʩʦʢʠ ʩʪʦʡʥʦʩʪʠ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʧʦʨʦʜʠʪʝ ʄʝʨʠʥʦ ʠ ʀʣ ɼʴʦ 

ʌʨʘʥʩ, ʦʪʯʝʪʝʥʦ ʚ Õm2 (P <0,05 ʠ ʌʠʛʫʨʘ 1).  

 

 
  A      B 
ʌʠʛʫʨʘ 1. ʉʨʝʜʥʠ ʩʪʦʡʥʦʩʪʠ ʟʘ ʧʦʨʦʜʠ ʄʝʨʠʥʦ, ʏʝʨʥʦʛʣʘʚʘ ʧʣʝʚʝʥʩʢʘ  ʠ ʀʣ ɼʴʦ ʌʨʘʥʩ 

ʥʘ: (A) ʧʣʦʱʪʘ ʥʘ ʛʣʘʚʠʯʢʘʪʘ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ Sperm Class Analyzer (MicropticÈ, 

Spain) ʠ (B) ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʧʨʦʪʝʠʥʠʪʝ ʚ ʩʧʝʨʤʘʣʥʘʪʘ ʧʣʘʟʤʘ (Ultrospec 2000 UV / 

VIS, Pharmacia BiotechÈ). 

 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʍʨʦʤʘʪʦʛʨʘʬʩʢʠʪʝ ʘʥʘʣʠʟʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ʌʠʛʫʨʠ 2 ʠ 

3 ï ɸ,B C.  
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ʌʠʛʫʨʘ 2. ʉʪʘʥʜʘʨʪʥʘ ʢʨʠʚʘ ʥʘ ʧʨʦʪʝʠʥʦʚʠʷ ʤʘʨʢʝʨ ʟʘ ʘʥʘʣʠʟ ʥʘ ʧʨʦʪʝʠʥʠ ʦʪ ʉʇ -  
Protein Standard Mix 15-600 kDA  - Sigma-AldrichÈ. 

 

 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SampleName: 11 koch Nasko 2 Date Acquired: 2/26/2019 2:20:05 PM EET Channel Description: W2489 ChA 280nm 
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SampleName: 10 koch Boyan Date Acquired: 2/26/2019 12:17:53 PM EET Channel Description: W2489 ChA 280nm 
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SampleName: 9 koch Ivan Date Acquired: 2/26/2019 11:55:06 AM EET Channel Description: W2489 ChA 280nm 
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ʌʠʛʫʨʘ 3. ʍʨʦʤʘʪʦʛʨʘʤʠ ʥʘ ʧʨʦʪʝʠʥʠ ʦʪ ʉʇ ʥʘ ʂʦʯ 1 (A), ʂʦʯ 2 (B) ʠ ʂʦʯ 3 (C) HPLC 

(Waters CompanyÈ) Binary HPLC Pump 1525 ʩ UV/vis ʜʝʢʪʝʢʪʦʨ ʠ AU  (ɚ = 220 nm ʠ ɚ = 

280 nm). 

 

 

ʇʨʦʚʝʜʝʥʠʷʪ ʭʨʦʤʘʪʦʛʨʘʬʩʢʠ ʘʥʘʣʠʟ, ʧʦʢʘʟʘ ʩʧʝʮʠʬʠʢʘ ʠ ʨʘʟʣʠʯʠʷ  ʥʘ 

ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʧʨʦʪʝʠʥʠʪʝ ʧʨʠ  ʦʪʜʝʣʥʠʪʝ ʞʠʚʦʪʥʠ. ʇʨʠ ʚʩʠʯʢʠ ʧʨʦʙʠ ʦʪ 

ʪʨʠʪʝ ʧʦʨʦʜʠ ʩʘ ʧʦʣʫʯʝʥʠ ʨʘʟʣʠʯʝʥ ʙʨʦʡ ʧʨʦʪʝʠʥʦʚʠ ʧʠʢʘ, ʚ ʢʦʠʪʦ ʩʝ ʩʲʜʲʨʞʘʪ 

ʧʨʦʪʝʠʥʠ ʩ ʤʦʣʝʢʫʣʥʘ ʤʘʩʘ, ʢʦʷʪʦ ʚʘʨʠʨʘ ʦʪ 670 kDa ʜʦ 137.14 Da, ʢʘʢʪʦ ʠ 

ʧʨʦʪʝʠʥʠ ʩ ʧʦ- ʥʠʩʢʠ ʤʦʣʝʢʫʣʥʠ ʪʝʛʣʘ.  ʇʨʠ ʢʦʯ 1, ʧʦʨʦʜʘ ʏʝʨʥʦʛʣʘʚʘ 

ʧʣʝʚʝʥʩʢʘ ʧʨʦʪʝʠʥʦʚʠʪʝ ʧʠʢʦʚʝ ʩʘ 10, ʧʨʠ ʢʦʯ 2, ʧʦʨʦʜʘ ʄʝʨʠʥʦ, ʧʨʦʪʝʠʥʦʚʠʪʝ 

ʧʠʢʦʚʝ ʩʘ 9, ʘ ʧʨʠ ʢʦʯ 3, ʧʦʨʦʜʘ ʀʣ ɼʴʦ ʌʨʘʥʩ, ʧʨʦʪʝʠʥʦʚʠʪʝ ʧʠʢʦʚʝ ʩʘ 11.  

ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʷʪ ʘʥʘʣʠʟ ʜʦʢʘʟʚʘ, ʯʝ ʢʦʯʦʚʝ 1 ʠ 2 ʥʷʤʘʪ 

ʩʲʱʝʩʪʚʝʥʠ ʨʘʟʣʠʯʠʷ ʚ ʩʲʩʪʘʚʘ ʠ ʢʦʣʠʯʝʩʪʚʝʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʧʨʦʪʝʠʥʠʪʝ, 

ʜʦʢʘʪʦ ʧʨʠ ʝʷʢʫʣʘʪʠʪʝ ʦʪ ʧʦʨʦʜʘ  ʀʣ ʜʝ ʌʨʘʥʩ ʩʝ ʚʠʟʫʘʣʠʟʠʨʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-

ʥʠʩʢʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʥʷʢʦʠ ʧʨʦʪʝʠʥʠ, ʜʦʨʠ ʩʝ ʨʝʛʠʩʪʨʠʨʘʪ ʪʘʢʠʚʘ, ʢʦʠʪʦ 

ʣʠʧʩʚʘʪ. ʊʘʢʘ ʥʘʧʨʠʤʝʨ, ʧʨʦʪʝʠʥʠʪʝ ʧʨʠ ʪʘʟʠ ʧʦʨʦʜʘ, ʦʪʜʝʣʝʥʠ ʚ ʧʠʢ ʤʝʞʜʫ 4 ʠ 

6 ʪʘ ʤʠʥʫʪʘ ʩʘ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʤʘʣʢʦ ʢʦʣʠʯʝʩʪʚʦ, ʦʪʨʘʟʝʥʠ ʯʨʝʟ ʧʦ-ʥʠʩʢʘʪʘ 

ʩʪʝʧʝʥ ʥʘ ʘʙʩʦʨʙʮʠʷ, ʚ  ʩʨʘʚʥʝʥʝ ʩ ʪʝʟʠ ʧʨʦʪʝʠʥʠ ʧʨʠ ʢʦʯ 1 ʠ 2. ʂʘʪʦ 

ʧʦʪʚʲʨʞʜʝʥʠʝ ʥʘ ʪʦʚʘ ʪʚʲʨʜʝʥʠʝ ʝ, ʯʝ ʢʦʣʠʯʝʩʪʚʝʥʦʪʦ ʠʟʨʘʞʝʥʠʝ ʥʘ ʧʨʦʪʝʠʥʠ ʩ 

ʚʠʩʦʢʦʤʦʣʝʢʫʣʥʦ ʪʝʛʣʦ, ʩʲʦʪʚʝʪʩʪʚʘʱʦ ʥʘ Thyrioglobulina ï 670  kDa, ʧʨʠ ʢʦʯ 3 

ʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʤʘʣʢʦ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʧʨʦʪʝʠʥʦʚʠʪʝ ʧʠʢʦʚʝ ʥʘ ʢʦʯʦʚʝ  1 ʠ 2 

(ʊʘʙʣʠʮʘ 2). ʇʨʠ ʘʥʘʣʠʟ ʥʘ ʭʨʦʤʘʪʦʛʨʘʤʠʪʝ ʟʘ ʧʨʦʪʝʠʥʠ, ʩ ʤʦʣʝʢʫʣʥʘ ʤʘʩʘ 

ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ Gama-globulin  ʠ Ovalbumin, ( 150 kDa  ʠ 44.3 kDa.),  ʩʝ 

ʫʩʪʘʥʦʚʠ ʩʧʝʮʠʬʠʢʘ ʚ ʢʦʣʠʯʝʩʪʚʝʥʦʪʦ ʠ ʢʘʯʝʩʪʚʝʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ 

ʧʨʦʪʝʠʥʠʪʝ  ʠ ʧʨʠ ʪʨʠʪʝ ʨʘʟʧʣʦʜʥʠʢʘ. ʆʯʝʚʠʜʥʦ ʝ ʧʦ ʛʦʣʷʤʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ 

ʪʘʢʠʚʘ ʧʨʦʪʝʠʥʠ ʧʨʠ ʧʦʨʦʜʠʪʝ ʄʝʨʠʥʦ ʠ ʏʝʨʥʦʛʣʘʚʘ ʧʣʝʚʝʥʩʢʘ, ʜʦʢʘʪʦ ʚ 

ʝʷʢʫʣʘʪʠʪʝ ʦʪ ʧʦʨʦʜʘ ʀʣʜʴʦ ʌʨʘʥʩʝ, ʪʝʟʠ ʧʨʦʪʝʠʥʠ ʧʨʠʩʲʩʪʚʘʪ ʚ ʤʠʥʠʤʘʣʥʠ 

ʢʦʣʠʯʝʩʪʚʘ ʠʣʠ ʧʦʯʪʠ ʣʠʧʩʚʘʪ ʧʠʢʦʚʝ, ʟʘ ʩʤʝʪʢʘ ʥʘ ʧʨʠʩʲʩʪʚʠʝ ʥʘ ʜʨʫʛʠ 

ʧʨʦʪʝʠʥʠ. 
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ʊʘʙʣʠʮʘ 2. ʆʪʥʦʩʠʪʝʣʥʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʦʩʥʦʚʥʠʪʝ ʧʨʦʪʝʠʥʠ ʦʪ ʩʧʝʨʤʘʣʥʘ ʧʣʘʟʤʘ ʥʘ 

ʠʟʩʣʝʜʚʘʥʠʪʝ ʢʦʯʦʚʝ, ʠʟʯʠʩʣʝʥʠ ʥʘ ʙʘʟʘʪʘ ʥʘ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʧʠʢʘ. ʅʘʡ-ʥʠʩʢʘʪʘ 

ʩʪʦʡʥʦʩʪ ʙʝʰʝ ʦʧʨʝʜʝʣʝʥʘ ʢʘʪʦ 1, ʣʠʧʩʚʘʱʘ - ʢʘʪʦ ʥʫʣʘ. 

˜̉̋̏̃̆ ɀ ̐ ̑̏̓̆̉̎̉ Retention time 
˙̏̌Ȣ̓̆̄̌̏ 
(kDa) ˗ρPB 2̠M 3̊IF 

Thyrioglobulin  5.101 670 3.31 2.81 1 

Gama-globulin 6.859 150 0 1 0 

Ovalbumin 8.321 44.3 1.1 1 0 

Ribonuclease A 9.817 13.7 1 2 1.02 

p-Aminobenzoic acid 12.094 137.14 9.5 15.3 1 

 

ʇʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʜʘʚʘʪ ʦʩʥʦʚʘʥʠʝ ʟʘ ʤʥʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʠ ʚʲʧʨʦʩʠ, ʥʘ 

ʢʦʠʪʦ ʥʝʤʠʨʭʤʝ ʦʪʛʦʚʦʨ ʚ ʥʘʧʨʘʚʝʥʠʷʪ ʦʪ ʥʘʩ ʘʥʘʣʠʟ  ʯʨʝʟ SDS ï PAGE. 

ɸʥʘʣʠʟʲʪ ʧʦʟʚʦʣʠ ʜʠʬʝʨʝʥʮʠʨʘʥʝʪʦ ʥʘ ʥʷʢʦʠ ʦʪ ʩʧʝʮʠʬʠʯʥʠʪʝ ʧʨʦʪʝʠʥʠ ʥʘ 

ʉʇ. ʊʘʢʘ ʩʝ ʠʟʷʩʥʠ ʚʲʧʨʦʩʲʪ ʢʘʩʘʝʱ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʪʘ ʥʘ ʧʨʦʪʝʠʥʠʪʝ, ʢʦʠʪʦ 

ʙʷʭʘ ʩʝʧʘʨʠʨʘʥʠ ʩʣʝʜ  HPLC ʠ ʧʨʠʩʲʩʪʚʘʪ ʚ ʦʪʜʝʣʥʠʪʝ ʧʠʢʦʚʝ, ʥʘ ʦʩʥʦʚʘʥʠʝ ʥʘ 

ʪʝʭʥʠʪʝ ʪʦʯʥʠ ʤʦʣʝʢʫʣʥʠ ʪʝʛʣʘ (ʌʠʛʫʨʘ 4).  

 
 

ʌʠʛʫʨʘ 4. ɽʣʝʢʪʨʦʬʦʨʝʪʠʯʝʥ ʧʨʦʬʠʣ ʥʘ ʉʇʇ ʦʪ ʢʦʯʦʚʝ, 12 % ʛʝʣ ʠ ʩʪʘʥʜʘʨʪʥʘ ʢʨʠʚʘ 

ʥʘ ʤʦʣʝʢʫʣʝʥ ʤʘʨʢʝʨ Sigma MarkerÊ Wide Range 6,500-200,000 Da (Sigma-AldrichÈ). 

 

ɺʘʞʝʥ ʨʝʟʫʣʪʘʪ ʝ ʜʦʢʘʟʚʘʥʝʪʦ  ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʧʨʦʪʝʠʥʠ, ʢʦʠʪʦ ʩʘ ʭʘʨʘʢʪʝʨʥʠ 

ʟʘ ʦʪʜʝʣʥʠ  ʠʥʜʠʚʠʜʠ ʦʪ ʩʲʦʪʚʝʪʥʠʪʝ ʧʦʨʦʜʠ. ʊʘʢʘ ʥʘʧʨʠʤʝʨ  ʧʨʠ ʧʦʨʦʜʘ 

ʄʝʨʠʥʦ ʩʝ ʜʝʬʠʥʠʨʘʪ ʩʧʝʮʠʬʠʯʥʠ ʧʨʦʪʝʠʥʠ ʩ ʤʦʣʝʢʫʣʥʘ ʤʘʩʘ 30.3 kDa, 15.7 

kDa ʠ 15.2 kDa, ʢʦʠʪʦ ʩʘ ʩʧʝʮʠʬʠʯʥʠ  ʠ ʥʝ ʧʨʠʩʲʩʪʚʘʪ ʚ ʦʩʪʘʥʘʣʠʪʝ ʜʚʝ ʧʦʨʦʜʠ 

ʢʦʯʦʚʝ. ʇʨʦʪʝʠʥ ʩ ʄʄ 27.4 ʝ ʩʧʝʮʠʬʠʯʝʥ ʟʘ ʄʝʨʠʥʦ ʠ ʀʣ ɼʴʦ ʌʨʘʥʩ. ʇʨʦʪʝʠʥ 
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ʩ ʄʄ 39.7 ʝ ʩʧʝʮʠʬʠʯʝʥ ʟʘ ʏʝʨʥʦʛʣʘʚʘ ʧʣʝʚʝʥʩʢʘ ʠ ʀʣ ʜʴʦ ʌʨʘʥʩ, ʣʠʧʩʚʘ ʧʨʠ 

ʧʦʨʦʜʘ ʄʝʨʠʥʦ (ʊʘʙʣʠʮʘ 3).  

 

ʊʘʙʣʠʮʘ 3. ʉʧʝʮʠʬʠʯʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʨʦʪʝʠʥʠ ʦʪ ʩʧʝʨʤʘʣʥʘ ʧʣʘʟʤʘ ʧʨʠ ʪʨʠ 

ʧʦʨʦʜʠ ʢʦʯʦʚʝ  

˜̏̑̏̅́ ˞̗̘̐̆̉̉̎̉̕ ̐̑̏̓̆̉̎̉  ː̠̏̌̍̏ ̗̐̑̏̆̎̓̎̏ ̛̐̑̉̒̒̓̃̉̆ 
̎́ ̐̑̏̓̆̉̎̉ ̃ ˞˜ 

+ρ ˤ̆̑̎̏̄̌́̃́ ̐̌̆̃̆̎̒̋́ 39.7 kDa, 21.1 kDa 12.6 -ρυ̋$Á 
+ς ˙̆̑̉̎̏ 30.3 kDa, 27.4 kDa, ρυȢχ Ë$Á ̉ ρυȢς 

kDa, 
̐ -̏̎̉̒̋́ ˙˙ ̏̓ ρς Ë$ÁȢ 

σ̠ ˕̌ ˑ̝̏ ˡ̑́̎̒ 39.7 kDa, 21.1 kDa 27.4 kDa 12.6 -ρυ̋$Á 

 

ɺ ʟʘʢʣʶʯʝʥʠʝ:  

Å ʇʦʣʫʯʝʥʠ ʩʘ ʥʦʚʠ ʜʘʥʥʠ ʟʘ ʤʝʞʜʫʚʠʜʦʚʠ, ʠʥʜʠʚʠʜʫʘʣʥʠ ʨʘʟʣʠʯʠʷ ʥʘ 

ʤʦʪʠʣʠʪʝʪ, ʩʢʦʨʦʩʪʥʠ ʧʘʨʘʤʝʪʨʠ ʠ head area  ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ ʦʪ ʪʨʠ ʧʦʨʦʜʠ 

ʢʦʯʦʚʝ - ʤʣʝʯʥʘ, ʤʝʩʦʜʘʡʥʘ, ʪʲʥʢʦʨʫʥʥʘ, ʥʘ ʙʘʟʘ ʢʦʤʧʶʪʲʨʝʥ ʩʧʝʨʤʦʘʥʘʣʠʟ.  

Å ʇʦʣʫʯʝʥʠ ʩʘ ʥʦʚʠ ʜʘʥʥʠ ʟʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʥʘ ʩʧʝʮʠʬʠʯʥʠ ʩʝʤʠʥʘʣʥʦ 

ʧʣʘʟʤʝʥʠ ʧʨʦʪʝʠʥʠ ʢʘʪʦ ʧʨʝʜʠʢʪʦʨʠ ʟʘ ʢʘʯʝʩʪʚʦ ʥʘ ʩʧʝʨʤʘʪʘ ʠ ʚʠʩʦʢ 

ʨʝʧʨʦʜʫʢʪʠʚʝʥ ʧʦʪʝʥʮʠʘʣ ʥʘ ʜʦʥʦʨʠ, ʥʘ ʙʘʟʘ ʭʨʦʤʘʪʦʛʨʘʬʠʷ  ʠ ʧʨʦʪʝʦʤʠʢʘ ʥʘ 

ʩʧʝʨʤʘʣʥʦ ʧʣʘʟʤʝʥʠ ʧʨʦʪʝʠʥʠ ïCASA, HPLC, SDS PAGE; 

Å ʅʘʧʨʘʚʝʥʠ ʩʘ CASA ʘʥʘʣʠʟʠ ʥʘ ʚʩʠʯʢʠ ʝʷʢʫʣʘʪʠ, ʠʟʩʣʝʜʚʘʥʠ ʩʘ ʧʨʦʤʝʥʠ 

ʚ ʤʝʤʙʨʘʥʥʠʷ ʠʥʪʝʛʨʠʪʝʪ ʯʨʝʟ ʦʚʝʪʷʚʘʥʝ ʩ ʝʦʟʠʥ/ʥʠʛʨʦʟʠʥ. ʉʧʝʮʠʘʣʝʥ  ʘʢʮʝʥʪ 

ʙʝʰʝ ʩʣʦʞʝʥ ʚʲʨʭʫ  ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʩʧʝʨʤʘʣʥʦ-ʧʣʘʟʤʝʥʠ ʧʨʦʪʝʠʥʠ  ʯʨʝʟ  HPLC  

ʘʥʘʣʠʟ ʠ  SDS PAGE ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʪʝʟʠ ʧʨʦʪʝʠʥʠ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ 

ʧʦʟʚʦʣʠʭʘ ʥʘʪʨʫʧʚʘʥʝ ʥʘ ʥʦʚʠ ʙʘʟʠ ʜʘʥʥʠ ʟʘ ʠʥʜʠʚʠʜʫʘʣʥʠ, ʚʲʟʨʘʩʪʦʚʠ ʠ 

ʤʝʞʜʫʧʦʨʦʜʥʠ ʨʘʟʣʠʯʠʷ  ʥʘ ʤʦʪʠʣʠʪʝʪ ʠ ʩʢʦʨʦʩʪʥʠ ʧʘʨʘʤʝʪʨʠ,  ʢʘʢʪʦ ʠ ʩʲʩʪʘʚʘ 

ʥʘ ʉʇʇ ʧʨʠ  ʤʣʝʯʥʠ, ʤʝʩʦʜʘʡʥʠʠ ʠ ʪʲʥʢʦʨʫʥʥʠ ʧʦʨʦʜʠ ʦʚʮʝ.  

Å ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʱʝ ʙʲʜʘʪ ʧʨʝʜʩʪʘʚʝʥʠ ʩ ʜʦʢʣʘʜ ʥʘ  ʤʝʞʜʫʥʘʨʦʜʥʘ 

ʢʦʥʬʝʨʝʥʮʠʷ ʚʲʚ ɺʝʪʝʨʠʥʘʨʥʠʷ ʬʘʢʫʣʪʝʪ ʥʘ ʊʨʘʢʠʡʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ ʚ ʉʪ. 

ɿʘʛʦʨʘ ʧʨʝʟ ʤʝʩʝʮ ʦʢʪʦʤʚʨʠ 2019.  

Å  ɿʘʚʲʨʰʝʥʘ ʝ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʜʘʥʥʠ ʠ ʝ ʧʨʝʜʘʜʝʥʘ ʩʪʘʪʠʷ ʟʘ ʧʝʯʘʪ ʚ 

ʩʧʠʩʘʥʠʝ BJVM ï ʇʨʠʣʦʞʝʥʠʝ ʩ ʜʦʢʘʟʘʪʝʣʩʪʚʝʥ ʤʘʪʝʨʠʘʣ.   
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Å ʇʨʦʜʲʣʞʘʚʘ ʩʝ  ʩʲʙʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʟʘ ʜʦʧʲʣʥʠʪʝʣʥʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʥʘ 

ʩʧʝʮʠʬʠʯʥʠʪʝ ʩʝʤʠʥʘʣʥʦ ʧʣʘʟʤʝʥʠ ʧʨʦʪʝʠʥʠ ʯʨʝʟ ʧʨʦʪʝʦʤʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʧʦ 

ʤʦʣʝʢʫʣʥʘ ʤʘʩʘ ʠ ʠʟʦʝʣʝʢʪʨʠʯʥʘ ʪʦʯʢʘ ʩ 2D  ʝʣʝʢʪʨʦʬʦʨʝʟʘ. 

 

ʇʨʝʟ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʝ ʠʟʚʲʨʰʝʥʘ ʜʝʡʥʦʩʪ ʧʦ ʪʨʠ ʥʘʫʯʥʠ ʟʘʜʘʯʠ ʦʪ ʈʇ 2 ʩ 

ʢʦʯʦʚʝ ʠ ʦʚʮʝ ʦʪ ʉʠʥʪʝʪʠʯʥʘ ʧʦʧʫʣʘʮʠʷ ʙʲʣʛʘʨʩʢʘ ʤʣʝʯʥʘ. ɺ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʘʪʘ ʙʘʟʘ ʥʘ ɿʀ-ʐʫʤʝʥ ʩʝ ʦʪʛʣʝʞʜʘʪ ʤʝʞʜʫ 400 - 420 ʙʨʦʷ ʦʚʮʝ-

ʤʘʡʢʠ; 100 ï 130 ʜʟʚʠʩʢʠ ʟʘ ʨʝʤʦʥʪ; 30 - 35 ʢʦʯʘ (ʧʲʣʥʦʚʲʟʨʘʩʪʥʠ ʠ ʤʣʘʜʠ) ʠ 

ʤʝʞʜʫ 15-20 ʙʨʦʷ ʧʦʜʨʘʩʪʚʘʱʠ ʢʦʯʣʝʪʘ.  

ʉʪʘʜʦʪʦ ʝ ʦʩʥʦʚʥʦ ʢʦʯʦʧʨʦʠʟʚʦʜʥʦ ʟʘ ʦʚʮʝʪʝ ʦʪ ʉʇɹʄ. ʀʟʛʨʘʜʝʥʘ ʝ 

ʛʝʥʝʘʣʦʛʠʯʥʘ ʩʪʨʫʢʪʫʨʘ, ʢʦʷʪʦ ʟʘʧʦʯʚʘ ʜʘ ʩʝ ʦʬʦʨʤʷ ʦʱʝ ʚ ʝʪʘʧʘ ʥʘ ʥʝʛʦʚʦʪʦ 

ʩʲʟʜʘʚʘʥʝ. ʇʦʚʝʯʝ ʦʪ 30 ʛʦʜʠʥʠ ʩʝ ʠʟʚʲʨʰʚʘ ñʚʲʪʨʝʰʥʦ-ʣʠʥʝʡʥʦ ʨʘʟʚʲʞʜʘʥʝò ʩ 

ʢʦʯʦʚʝ ʩʦʙʩʪʚʝʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ. ɾʠʚʦʪʥʠʪʝ ʩʝ ʦʪʛʣʝʞʜʘʪ ʦʙʦʨʥʦ-ʧʘʩʠʱʥʦ ʧʨʠ 

ʧʦʣʫʠʥʪʝʥʟʠʚʥʘ ʩʭʝʤa. ʆʚʮʝʪʝ ʩʝ ʦʩʝʤʝʥʷʚʘʪ ʠʟʢʫʩʪʚʝʥʦ ʧʦ ʠʥʜʠʚʠʜʫʘʣʝʥ 

ʩʣʫʯʝʥ ʧʣʘʥ. ɿʘʧʣʦʞʜʘʪ ʩʝ ʥʘ 18 ʤʝʩʝʯʥʘ ʚʲʟʨʘʩʪ, ʩʣʝʜ ʩʬʦʨʤʠʨʘʥʝ ʥʘ ʩʪʘʜʘʪʘ. 

ʈʝʤʦʥʪʲʪ ʥʘ ʞʝʥʩʢʠʪʝ ʞʠʚʦʪʥʠ ʝ ʦʢʦʣʦ 25-30% ʛʦʜʠʰʥʦ. ʈʘʟʤʥʦʞʠʪʝʣʥʠʷʪ 

ʧʨʦʮʝʩ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʩʪʘʥʜʘʨʪʥʦ ï ʚʝʜʥʲʞ ʚ ʛʦʜʠʥʘʪʘ ʧʨʝʟ ʤʝʩʝʮʠʪʝ ʶʥʠ-

ʶʣʠ. ɸʛʥʠʣʥʘʪʘ ʢʘʤʧʘʥʠʷ ʦʙʠʢʥʦʚʝʥʦ ʧʨʦʪʠʯʘ ʦʪ ʚʪʦʨʘʪʘ ʧʦʣʦʚʠʥʘ ʥʘ ʥʦʝʤʚʨʠ 

ʜʦ ʢʨʘʷ ʥʘ ʤʝʩʝʮ ʜʝʢʝʤʚʨʠ.  

ʇʨʝʜʚʠʜ ʭʘʨʘʢʪʝʨʘ ʥʘ ʩʪʘʜʦʪʦ, ʨʘʙʦʪʥʘʪʘ ʥʠ ʭʠʧʦʪʝʟʘ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʪʦʚʘ, ʯʝ 

ʧʨʦʠʟʚʝʞʜʘʥʠʪʝ ʤʲʞʢʠ ʨʘʟʧʣʦʜʥʠʮʠ ʠʤʘʪ ʢʣʶʯʦʚʘ ʨʦʣʷ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝʪʦ ʥʘ 

ʨʝʧʨʦʜʫʢʪʠʚʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠ ʦʚʮʝʪʝ ʦʪ ʉʠʥʪʝʪʠʯʥʘʪʘ ʧʦʧʫʣʘʮʠʷ.  

ʆʩʥʦʚʥʘ ʮʝʣ ʥʘ ʢʦʣʝʢʪʠʚʘ ʝ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʤʝʪʦʜ ʟʘ ʨʘʥʥʘ ʧʨʝʮʝʥʢʘ ʥʘ 

ʨʝʧʨʦʜʫʢʪʠʚʥʘʪʘ ʩʧʦʩʦʙʥʦʩʪ ʥʘ ʨʘʟʧʣʦʜʥʠʮʠ ʦʪ ʉʠʥʪʝʪʠʯʥʘ ʧʦʧʫʣʘʮʠʷ 

ʙʲʣʛʘʨʩʢʘ ʤʣʝʯʥʘ. 

ʎʝʣʠ ʥʘ ʠʟʚʲʨʰʝʥʠʪʝ ʜʝʡʥʦʩʪʠ ʧʨʝʟ 2019 ʛʦʜʠʥʘ ʩʘ: 

- ʉʝʣʝʢʮʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʢʘʯʝʩʪʚʝʥʠ ʨʘʟʧʣʦʜʥʠʮʠ; 

- ʇʦʚʠʰʘʚʘʥʝ ʝʬʝʢʪʘ ʦʪ ʠʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʥʝʭʦʨʤʦʥʘʣʥʠ ʚʝʱʝʩʪʚʘ ʚ ʜʘʞʙʠʪʝ ʥʘ ʨʘʟʧʣʦʜʥʠʮʠʪʝ; 
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- ʇʨʝʮʝʥʢʘ ʥʘ ʧʦʣʦʚʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʩʝʣʝʢʪʠʨʘʥʠʪʝ ʨʘʟʧʣʦʜʥʠʮʠ; 

- ʇʦʣʫʯʘʚʘʥʝ ʠ ʧʨʝʮʝʥʢʘ ʥʘ ʝʷʢʫʣʘʪʠ ʦʪ ʩʝʣʝʢʪʠʨʘʥʠʪʝ ʨʘʟʧʣʦʜʥʠʮʠ;  

ʀʟʚʲʨʰʝʥʠʪʝ ʜʝʡʥʦʩʪʠ ʩʘ ʛʨʫʧʠʨʘʥʠ ʚ ʪʨʠ ʟʘʜʘʯʠ: 

ü ɿʘʜʘʯʘ 1. ʉʝʣʝʢʮʠʷ ʥʘ ʧʦʜʭʦʜʷʱʠ ʜʦʥʦʨʠ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʩʝʤʝʥʥʘ 

ʪʝʯʥʦʩʪ ʯʨʝʟ ʨʘʥʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠʷ ʠʤ ʧʦʪʝʥʮʠʘʣ.  

¶ ʀʟʚʲʨʰʝʥ ʝ ʠʥʜʠʚʠʜʫʘʣʝʥ ʧʨʝʛʣʝʜ ʥʘ ʚʩʠʯʢʠ ʥʦʚʦʨʦʜʝʥʠ ʤʲʞʢʠ ʘʛʥʝʪʘ 

ʦʪ ʉʠʥʪʝʪʠʯʥʘ ʧʦʧʫʣʘʮʠʷ ʙʲʣʛʘʨʩʢʘ ʤʣʝʯʥʘ ʚ 3-ʪʝ ʩʪʘʜʘ ʥʘ ɿʀ-ʐʫʤʝʥ. ɺ 

ʦʪʜʝʣʥʠʪʝ ʩʪʘʜʘ ʩʘ ʩʬʦʨʤʠʨʘʥʠ ʛʨʫʧʠ, ʦʪ ʢʣʠʥʠʯʥʦ ʟʜʨʘʚʠ ʢʘʥʜʠʜʘʪ-ʜʦʥʦʨʠ ʚʲʟ 

ʦʩʥʦʚʘ ʥʘ ʜʘʪʘ ʥʘ ʨʘʞʜʘʥʝ, ʪʠʧ ʥʘ ʨʘʞʜʘʥʝ, ʧʨʦʠʟʭʦʜ, ʝʢʩʪʝʨʠʦʨ, ʪʠʧʠʯʥʦʩʪ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʥʘ ʨʦʜʠʪʝʣʠʪʝ ʠʤ. ʇʨʦʚʝʜʝʥ ʝ ʧʦʩʣʝʜʚʘʰ ʦʪʙʦʨ ʠ ʧʦʜʙʦʨ, ʧʨʠ 

ʢʦʡʪʦ ʩʘ ʠʟʢʣʶʯʝʥʠ ʞʠʚʦʪʥʠ ʩ ʫʩʪʘʥʦʚʝʥʠ ʦʪʢʣʦʥʝʥʠʷ ʚ ʪʠʧʘ, ʝʢʩʪʝʨʠʦʨʘ, 

ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʪʝʩʪʠʩʠʪʝ ʠ ʟʜʨʘʚʦʩʣʦʚʥʠʷ ʩʪʘʪʫʩ. ʉʬʦʨʤʠʨʘʥʘ ʝ ʛʨʫʧʘ ʦʪ 19 

ʩʝʣʝʢʪʠʨʘʥʠ ʧʦʪʝʥʮʠʘʣʥʠ ʢʘʥʜʠʜʘʪʠ ʦʪ ʉʠʥʪʝʪʠʯʥʘ ʧʦʧʫʣʘʮʠʷ ʙʲʣʛʘʨʩʢʘ 

ʤʣʝʯʥʘ ʟʘ ʨʘʥʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠʷ ʠʤ ʧʦʪʝʥʮʠʘʣ. 

¶ ʌʦʨʤʠʨʘʥʘ ʝ ʙʘʟʘ ʜʘʥʥʠ ʟʘ ʜʘʪʘ ʥʘ ʨʘʞʜʘʥʝ, ʪʠʧ ʥʘ ʨʘʞʜʘʥʝ, ʧʨʦʠʟʭʦʜ, 

ʣʠʥʝʡʥʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪ, ʪʝʛʣʦʚʥʦ ʨʘʟʚʠʪʠʝ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʥʘ ʨʦʜʠʪʝʣʠʪʝ ʥʘ 

ʩʬʦʨʤʠʨʘʥʘʪʘ ʛʨʫʧʘ ʧʦʪʝʥʮʠʘʣʥʠ ʢʘʥʜʠʜʘʪʠ ʟʘ ʨʘʥʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 

ʨʝʧʨʦʜʫʢʪʠʚʥʠʷ ʠʤ ʧʦʪʝʥʮʠʘʣ. 

¶ ʇʨʦʚʝʜʝʥʘ ʝ ʙʦʥʠʪʠʨʦʚʢʘ ʥʘ ʜʝʡʩʪʚʘʱʠʪʝ ʤʲʞʢʠ ʨʘʟʧʣʦʜʥʠʮʠ ʠ ʤʣʘʜʠ 

ʢʦʯʦʚʝ ʥʘ 1,5 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ. ʆʧʨʝʜʝʣʝʥʠ ʢʘʪʦ ʨʘʟʧʣʦʜʥʠʮʠ ʟʘ ʬʝʨʤʘʪʘ ʩʘ 23 

ʢʦʯʘ, ʦʪ ʢʦʠʪʦ 12 ʧʲʣʥʦʚʲʟʨʘʩʪʥʠ ʠ 11 ʤʣʘʜʠ. 

¶ ʈʘʟʨʘʙʦʪʝʥʠ ʩʘ ʜʘʞʙʠ ʟʘ ʦʧʨʝʜʝʣʝʥʠʪʝ ʨʘʟʧʣʦʜʥʠʮʠ ʟʘ ʬʝʨʤʘʪʘ ʥʘ 

ʦʩʥʦʚʘʪʘ ʥʘ ʢʦʤʙʠʥʠʨʘʥ ʬʫʨʘʞ (ʧʰʝʥʠʮʘ, ʝʯʝʤʠʢ ʠ ʮʘʨʝʚʠʮʘ) ï 1,8 ʢʛ ʥʘ ʜʝʥ, 

ʣʶʮʝʨʥʦʚʦ ʩʝʥʦ - 2,ʢʛ ʥʘ ʜʝʥ ʠ ʮʘʨʝʚʠʯʝʥ ʩʠʣʘʞ ï 2,5 ʢʛ ʥʘ ʜʝʥ. ʇʦʨʘʜʠ 

ʜʦʩʪʠʛʥʘʪʦ ʞʠʚʦ ʪʝʛʣʦ ʥʘ ʤʣʘʜʠʪʝ ʢʦʯʦʚʝ ʩʲʦʪʚʝʪʩʪʚʘʱʦ ʥʘ ʩʲʱʦʪʦ ʧʨʠ 

ʚʲʟʨʘʩʪʥʠʪʝ ʢʦʯʦʚʝ ʩʝ ʠʟʧʦʣʟʚʘʭʘ ʝʜʥʘʢʚʠ ʜʘʞʙʠ.  

¶ ʀʟʛʦʪʚʝʥ ʝ ʛʨʘʬʠʢ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ ʦʪ ʜʝʡʩʪʚʘʱʠʪʝ ʠ 

ʤʣʘʜʠ ʨʘʟʧʣʦʜʥʠʮʠ ʟʘ ʬʝʨʤʘʪʘ. ʀʟʚʲʨʰʝʥʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʤʣʘʜʠʪʝ ʢʦʯʦʚʝ ʟʘ 
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ʚʢʣʶʯʚʘʥʝ ʚ ʦʩʝʤʝʥʠʪʝʣʥʘ ʢʘʤʧʘʥʠʷ ʯʨʝʟ ʧʨʠʫʯʚʘʥʝ ʢʲʤ ʤʝʪʦʜʘ ʟʘ ʧʦʣʫʯʘʚʘʥʝ 

ʥʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ.   

¶ ʅʘʧʨʘʚʝʥʘ ʝ ʦʮʝʥʢʘ ʥʘ ʧʦʣʦʚʘʪʘ ʘʢʪʠʚʥʦʩʪ ʥʘ ʜʝʡʩʪʚʘʱʠʪʝ ʠ ʤʣʘʜʠ 

ʨʘʟʧʣʦʜʥʠʮʠ ʧʨʝʜʠ ʦʩʝʤʝʥʠʪʝʣʥʘ ʢʘʤʧʘʥʠʷ. 

ü ɿʘʜʘʯʘ 2. ʇʦʣʫʯʘʚʘʥʝ, ʧʨʝʮʝʥʢʘ, ʨʘʟʨʝʞʜʘʥʝ, ʦʭʣʘʞʜʘʥʝ, ʩʲʭʨʘʥʝʥʠʝ ʠ 

ʪʨʘʥʩʧʦʨʪ ʥʘ ʦʭʣʘʜʝʥʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ. 

¶ ʇʦʣʫʯʝʥʠ ʠ ʧʨʝʮʝʥʝʥʠ ʩʘ ʦʙʱʦ 342 ʝʷʢʫʣʘʪʘ ʦʪ ʦʧʨʝʜʝʣʝʥʠʪʝ 

ʨʘʟʧʣʦʜʥʠʮʠ ʟʘ ʬʝʨʤʘʪʘ. 

¶ ɼʦ ʀɹʀʈ ʩʘ ʠʟʧʨʘʪʝʥʠ ʧʦ 5 ʝʷʢʫʣʘʪʘ ʦʪ ʧʲʣʥʦʚʲʟʨʘʩʪʥʠ ʠ ʟʘ 1-ʚʠ ʧʲʪ 

ʚʢʣʶʯʝʥʠ ʚʲʚ ʚʲʟʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʯʦʚʝ, ʨʘʟʜʝʣʝʥʠ ʥʘ ʩʧʝʨʤʘ ʠ ʩʧʝʨʤʘʣʥʘ 

ʧʣʘʟʤʘ ʟʘ ʙʠʦʭʠʤʠʯʝʥ ʠ ʝʧʠʛʝʥʠʪʠʯʝʥ ʘʥʘʣʠʟ. 

¶ ʌʦʨʤʠʨʘʥʘ ʝ ʙʘʟʘ ʜʘʥʥʠ ʟʘ ʠʟʛʦʪʚʷʥʝ ʥʘ ʩʧʝʨʤʦʛʨʘʤʠ ʥʘ ʜʝʡʩʪʚʘʱʠʪʝ 

ʨʘʟʧʣʦʜʥʠʮʠ ʧʨʝʜʠ ʠ ʧʦ ʚʨʝʤʝ ʥʘ ʩʣʫʯʥʘʪʘ ʢʘʤʧʘʥʠʷ.  

 

ü ɿʘʜʘʯʘ 3. ɹʠʦʪʝʭʥʦʣʦʛʠʠ ʟʘ ʠʥʪʝʥʟʠʬʠʢʘʮʠʷ ʥʘ  ʨʝʧʨʦʜʫʢʮʠʷʪʘ - ʤʘʡ ï 

ʘʚʛʫʩʪ 2019 ʛ.   

¶ ʀʟʙʦʨ ʠ ʜʦʩʪʘʚʢʘ ʥʘ ʥʝʭʦʨʤʦʥʘʣʥʘ ʜʦʙʘʚʢʘ. ʉʣʝʜ ʥʘʧʨʘʚʝʥʦ ʧʨʦʫʯʚʘʥʝ ʥʘ 

ʥʘʫʯʥʘʪʘ ʣʠʪʝʨʘʪʫʨʘ ʙʝʰʝ ʚʟʝʪʦ ʨʝʰʝʥʠʝ ʢʘʪʦ ʥʝʭʦʨʤʦʥʘʣʥʘ ʜʦʙʘʚʢʘ ʜʘ ʙʲʜe 

ʠʟʧʦʣʟʚʘʥʦ ʙʨʘʰʥʦ ʦʪ ʠʟʩʫʰʝʥʠ ʛʨʦʟʜʦʚʠ ʩʝʤʢʠ ʧʦʨʘʜʠ ʚʠʩʦʢʦʪʦ ʩʲʜʲʨʞʘʥʠʝ 

ʥʘ ʧʦʣʠʬʝʥʦʣʠ ʩʲʩ ʩʠʣʥʦ ʠʟʷʚʝʥʦ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦ ʜʝʡʩʪʚʠʝ. ʂʦʣʠʯʝʩʪʚʦʪʦ ʥʘ 

ʜʦʙʘʚʢʘʪʘ ʙʝʰʝ ʠʟʯʠʩʣʝʥʦ ʜʘ ʟʘʤʝʩʪʚʘ ʯʘʩʪ ʦʪ ʢʦʥʮʝʥʪʨʠʨʘʥʠʷ ʬʫʨʘʞ ʧʦ 

ʧʨʦʪʝʠʥ ʠ ʝʥʝʨʛʠʡʥʘ ʩʪʦʡʥʦʩʪ.      

¶ ʉʬʦʨʤʠʨʘʥʠ ʩʘ ʜʚʝ ʛʨʫʧʠ ʩ ʧʦ 7 ʙʨʦʷ, ʦʪ ʦʧʨʝʜʝʣʝʥʠʪʝ ʜʝʡʩʪʚʘʱʠ ʠ 

ʤʣʘʜʠ ʨʘʟʧʣʦʜʥʠʮʠ ʦʪ ʉʠʥʪʝʪʠʯʥʘ ʧʦʧʫʣʘʮʠʷ ʙʲʣʛʘʨʩʢʘ ʤʣʝʯʥʘ. ʊʨʝʪʠʨʘʥʘ 

ʦʧʠʪʥʘ ʛʨʫʧʘ ʩ ʥʝʭʦʨʤʦʥʘʣʥʠ ʚʝʱʝʩʪʚʘ (ʧʨʝʩʦʚʘʥʠ ʛʨʦʟʜʦʚʠ ʟʲʨʥʘ) ʚ ʨʘʤʢʠʪʝ 

ʥʘ ʝʜʠʥ ʩʧʝʨʤʘʪʦʛʝʥʝʪʠʯʝʥ ʮʠʢʲʣ ʧʨʝʜʠ ʪʷʭʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ 

ʩʧʝʨʤʘ. 



ʅʘʮʠʦʥʘʣʥʘ ʥʘʫʯʥʘ ʧʨʦʛʨʘʤʘ : Ăʈʝʧʨʦʜʫʢʪʠʚʥʠʪʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʚ ʞʠʚʦʪʥʦʚʲʜʩʪʚʦʪʦ 

ʚ ɹʲʣʛʘʨʠʷ - ʅʅʇ ʈɽʇʈʆɹʀʆʊɽʍñ 

 

51 
 

¶ ʉʬʦʨʤʠʨʘʥʠ ʠ ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʦʩʝʤʝʥʷʚʘʥʝ ʩʘ 412 ʦʚʮʝ-ʤʘʡʢʠ (ʩ ʚʢʣʶʯʝʥʠ 

ʤʣʘʜʠ ʞʠʚʦʪʥʠ), ʨʘʟʧʨʝʜʝʣʝʥʠ ʚ 3 ʩʪʘʜʘ. 

¶ ʇʨʠʣʦʞʝʥʘ ʝ Ăʬʣʲʰʠʥʛò ʧʨʦʮʝʜʫʨʘ ʯʨʝʟ ʟʘʚʠʰʘʚʘʥʝ ʥʘ ʝʥʝʨʛʠʡʥʘʪʘ 

ʩʪʦʡʥʦʩʪ ʥʘ ʜʘʞʙʘʪʘ ʩ 20% ʧʨʠ ʧʦʜʭʨʘʥʚʘʥʝʪʦ ʥʘ ʦʚʮʝʪʝ-ʤʘʡʢʠ, ʙʝʟʩʦʣʥʦ-

ʩʦʣʝʚʘ ʜʠʝʪʘ, ʧʫʩʢʘʥʝ ʥʘ ʢʦʯʦʚʝ-ʧʨʦʙʥʠʮʠ ʚ 3-ʪʝ ʩʪʘʜʘ. 

¶ ʀʟʛʦʪʚʝʥ ʝ ʠʥʜʠʚʠʜʫʘʣʝʥ ʩʣʫʯʝʥ ʧʣʘʥ ʟʘ ʦʚʮʝʪʝ-ʤʘʡʢʠ ʥʘ ʦʩʥʦʚʘ, 

ʧʨʦʠʟʭʦʜ, ʣʠʥʝʡʥʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪ, ʧʨʦʜʫʢʪʠʚʥʦʩʪ. ʇʦʩʪʘʚʝʥʠ ʩʘ ʫʩʣʦʚʥʠ 

ʥʦʤʝʨʘ. 

¶ ʇʨʦʚʝʜʝʥʘ ʝ ʦʩʝʤʝʥʠʪʝʣʥʘ ʢʘʤʧʘʥʠʷ. ʀʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʝʥʠ ʩʘ 358 ʙʨʦʷ 

ʦʚʮʝ-ʤʘʡʢʠ. 

¶ ʌʦʨʤʠʨʘʥʘ ʝ ʙʘʟʘ ʜʘʥʥʠ ʟʘ ʦʪʯʠʪʘʥʝ ʥʘ ʙʨʦʡ ʦʩʝʤʝʥʝʥʠ ʦʚʮʝ, ʙʨʦʡ ʦʚʮʝ ʩ 

2 ʠʣʠ 3 ʦʩʝʤʝʥʷʚʘʥʠʷ, ʙʨʦʡ ʥʝʦʩʝʤʝʥʝʥʠ ʦʚʮʝ ï ʦʙʱʦ ʟʘ ʬʝʨʤʘʪʘ ʠ ʦʪ ʚʩʝʢʠ 

ʨʘʟʧʣʦʜʥʠʢ (ʪʨʝʪʠʨʘʥʠ ʠ ʥʝʪʨʝʪʠʨʘʥʠ).  

ɸʛʥʠʣʥʘʪʘ ʢʘʤʧʘʥʠʷ ʚʩʝ ʦʱʝ ʥʝ ʝ ʟʘʧʦʯʥʘʣʘ ʠ ʧʨʝʜʩʪʘʚʷʤʝ ʩʘʤʦ ʧʲʨʚʠʯʥʠ 

ʨʝʟʫʣʪʘʪʠ. 

¶ ʉʪʘʪʠʩʪʠʯʝʩʢʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠ ʟʘ ʦʙʱʦ 342 ʧʨʝʮʝʥʝʥʠ ʝʷʢʫʣʘʪʘ ʦʪ 

ʜʝʡʩʪʚʘʱʠʪʝ ʚʲʚ ʬʝʨʤʘʪʘ ʨʘʟʧʣʦʜʥʠʮʠ. 

¶ ʉʪʘʪʠʩʪʠʯʝʩʢʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠ ʟʘ 192 ʧʨʝʮʝʥʝʥʠ ʝʷʢʫʣʘʪʘ ʥʘ 

ʨʘʟʧʣʦʜʥʠʮʠ ʦʪ ʢʦʥʪʨʦʣʥʘ ʠ ʦʧʠʪʥʘ (ʪʨʝʪʠʨʘʥʠ ʩ ʥʝʭʦʨʤʦʥʘʣʥʠ ʚʝʱʝʩʪʚʘ) 

ʛʨʫʧʘ. 

¶ ʉʪʘʪʠʩʪʠʯʝʩʢʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠ ʟʘ 116 ʧʨʝʮʝʥʝʥʠ ʝʷʢʫʣʘʪʠ ʦʪ 

ʚʢʣʶʯʝʥʠʪʝ ʤʣʘʜʠ ʨʘʟʧʣʦʜʥʠʮʠ. 

 

ʊʘʙʣʠʮʘ. ʇʨʝʮʝʥʝʥʠ ʝʷʢʫʣʘʪʠ ʥʘ ʢʦʯʦʚʝ ʦʪ ʉʠʥʪʝʪʠʯʥʘ ʧʦʧʫʣʘʮʠʷ ʙʲʣʛʘʨʩʢʘ ʤʣʝʯʥʘ 

ʇʆʂɸɿɸʊɽʃʀ n ʆʙʱʦ CV% n ʂʦʥʪʨʦʣ CV% n ʆʧʠʪ CV% n ʈʝʤʦʥʪ CV% 

ʆʙʝʤ, ml 342 2,004 27,39 97 2,063 27,9 95 2,122 24,11 116 1,959 25,96 

ɻʲʩʪʦʪʘ,10 9/ml 342 2,228 20,00 97 2,314 16,88 95 2,268 18,69 116 2,112 23,17 

ʇʦʜʚʠʞʥʦʩʪ, % 342 85,91 8,89 97 86,19 7,38 95 87,16 5,96 116 86,29 6,75 
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ʇʨʝʞʠʚʷʝʤʦʩʪ 

24 ʯʘʩʘ, % 
294 72,96 11,30 91 70,44 8,96 88 77,39 6,04 113 72,66 8,23 

 

ɼʦ ʢʨʘʷ ʥʘ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʧʨʝʜʩʪʦʠ ʜʘ ʙʲʜʘʪ ʠʟʚʲʨʰʝʥʠ ʩʣʝʜʥʠʪʝ ʜʝʡʥʦʩʪʠ: 

¶ ʇʨʠʫʯʚʘʥʝ ʥʘ ʧʦʪʝʥʮʠʘʣʥʠʪʝ ʢʘʥʜʠʜʘʪʠ ʟʘ ʨʘʥʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 

ʨʝʧʨʦʜʫʢʪʠʚʥʠʷ ʠʤ ʧʦʪʝʥʮʠʘʣ ʢʲʤ ʤʝʪʦʜʘ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ. 

¶ ʀʟʛʦʪʚʷʥʝ ʥʘ ʛʨʘʬʠʢ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ ʦʪ ʧʦʪʝʥʮʠʘʣʥʠʪʝ 

ʢʘʥʜʠʜʘʪʠ ʟʘ ʨʘʥʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠʷ ʠʤ ʧʦʪʝʥʮʠʘʣ.  

¶ ʇʦʣʫʯʘʚʘʥʝ ʠ ʧʨʝʮʝʥʢʘ ʥʘ ʩʚʝʞʠʪʝ ʝʷʢʫʣʘʪʠ ʦʪ ʧʦʪʝʥʮʠʘʣʥʠʪʝ ʢʘʥʜʠʜʘʪʠ 

ʟʘ ʨʘʥʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠʷ ʠʤ ʧʦʪʝʥʮʠʘʣ. 

¶ ʌʦʨʤʠʨʘʥʝ ʥʘ ʙʘʟʘ ʜʘʥʥʠ ʟʘ ʠʟʛʦʪʚʷʥʝ ʥʘ ʩʧʝʨʤʦʛʨʘʤʠ ʥʘ ʧʦʪʝʥʮʠʘʣʥʠʪʝ 

ʢʘʥʜʠʜʘʪʠ ʟʘ ʨʘʥʥʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠʷ ʠʤ ʧʦʪʝʥʮʠʘʣ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘ ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʠʟʚʲʨʰʝʥʦʪʦ ʜʦ 

ʤʦʤʝʥʪʘ, ʉʉɸ-ɿʀ ʐʫʤʝʥ. 

ʉ ʮʝʣ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠʷ ʧʦʪʝʥʮʠʘʣ ʧʨʠ ʜʨʝʙʥʠ  ʧʨʝʞʠʚʥʠ 

ʞʠʚʦʪʥʠ, ʢʦʣʝʢʪʠʚʘ ʦʪ ɿʀ-ʉʪ.ɿʘʛʦʨʘ ʨʘʙʦʪʠ ʧʦ ʩʣʝʜʥʠʪʝ ʥʘʫʯʥʠ ʟʘʜʘʯʠ: 

- ʉʝʣʝʢʮʠʷ, ʧʦʜʛʦʪʦʚʢʘ ʠ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʛʝʥʝʪʠʯʝʥ ʤʘʪʝʨʠʘʣ 

ɺ ʠʟʩʣʝʜʚʘʥʝʪʦ ʙʷʭʘ ʚʢʣʶʯʝʥʠ ʨʘʟʧʣʦʜʥʠʮʠ ʦʪ ʧʦʨʦʜʠʪʝ: ʀʣ ʜʴʦ ʌʨʘʥʩ, ʄʫʪʦʥ 

ʰʘʨʦʣʝ, ʉʇɹʄ, ʃʘʢʦʥ ʠ ʊʨʘʢʠʡʩʢʘ ʪʲʥʢʦʨʫʥʥʘ ï ʥʘʜ 2 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ, ʉʉɸ-

ɿʀ-ʉʪʘʨʘ ɿʘʛʦʨʘ. 

 

1.2.ʇʦʜʛʦʪʦʚʢʘ ʥʘ ʠʟʙʨʘʥʠʪʝ ʢʦʯʦʚʝ 

ɹʝʰʝ ʠʟʚʲʨʰʝʥ ʢʣʠʥʠʯʝʥ ʧʨʝʛʣʝʜ ʥʘ ʠʟʙʨʘʥʠʪʝ ʢʦʯʦʚʝ. ʆʨʛʘʥʠʟʠʨʘ ʩʝ 

ʠʟʩʣʝʜʚʘʥʝ ʟʘ ʙʨʫʮʝʣʦʟʘ, ʟʘʨʘʟʝʥ ʝʧʠʜʠʜʠʤʠʪ ʠ ʧʘʨʘʟʠʪʥʠ ʟʘʙʦʣʷʚʘʥʠʷ. 

ɾʠʚʦʪʥʠʪʝ ʙʷʭʘ ʦʙʝʟʧʘʨʘʟʠʪʝʥʠ ʚ ʥʘʯʘʣʦʪʦ ʥʘ ʦʧʠʪʘ. ʂʦʯʦʚʝʪʝ ʙʷʭʘ ʪʝʩʪʚʘʥʝ ʥʘ 

ʦʚʮʝ, ʧʨʠ ʢʦʠʪʦ ʧʨʝʜʠʟʚʠʢʘʭʤʝ ʝʩʪʨʫʩ ʯʨʝʟ ʭʦʨʤʦʥʘʣʥʦ ʪʨʝʪʠʨʘʥʝ, ʉʉɸ, ɿʀ-

ʉʪʘʨʘ ɿʘʛʦʨʘ 
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ʇʦʩʪʘʚʷʥʝ ʥʘ ʠʤʧʣʘʥʪʠ. ʉʲʩʪʘʚʷʥʝ ʥʘ ʜʘʞʙʠ ʩ ʫʯʘʩʪʠʝ ʥʘ ʨʘʟʣʠʯʥʠ ʨʘʩʪʠʪʝʣʥʠ 

ʜʦʙʘʚʢʠ ʟʘ ʠʟʧʠʪʚʘʥʝ ʚʣʠʷʥʠʝʪʦ ʠʤ ʚʲʨʭʫ ʩʧʝʨʤʦʧʨʦʜʫʢʮʠʷʪʘ, ʉʉɸ-ɿʀ ʉʪʘʨʘ 

ɿʘʛʦʨʘ. 

 

1.3 ʀʟʧʠʪʚʘʥʝ ʥʘ ɹɸɼ ʚʲʨʭʫ ʚʠʪʘʣʠʪʝʪʘ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠ ʦʪ ʢʦʯʦʚʝ ï 

ʧʨʦʚʝʜʝʥʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʩʲʚʤʝʩʪʥʦ ʩ ʠʟʩʣʝʜʦʚʘʪʝʣʠ ʦʪ ʇ2 ï ʀɹʀʈ, ɹɸʅ ʠ 

ʇ1 ï ʊʋ, ʧʨʝʜʩʪʦʠ ʦʪʯʠʪʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʘ.  

  

ʈʝʟʫʣʪʘʪʠ  

ʅʘʧʨʘʚʝʥʦ ʝ ʧʲʨʚʠʯʥʦ ʧʨʦʫʯʚʘʥʝ ʟʘ ʚʣʠʷʥʠʝ ʥʘ ʥʘʪʫʨʘʣʝʥ ʘʥʪʠʦʢʩʠʜʘʥʪ 

ʧʦʣʠʬʝʥʦʣ ʦʨʝʛʦʥʠʥ ʚ ʨʘʟʣʠʯʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʲʨʭʫ  ʚʠʪʘʣʠʪʝʪʘ ʠ ʤʦʨʬʦʣʦʛʠʷ 

ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠ ʦʪ ʢʦʯ ʧʨʠ ʩʲʭʨʘʥʝʥʠʝ ʥʘ 37Áʉ  ʦʪ ʧʦʣʫʯʘʚʘʥʝ ʜʦ 6-ʷ ʯʘʩ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʘʭʘ ʧʦʟʠʪʠʚʝʥ ʝʬʝʢʪ ʥʘ ʜʦʙʘʚʢʘʪʘ ʚʲʨʭʫ ʤʦʪʠʣʠʪʝʪʘ ʥʘ 

ʩʧʝʨʤʘʪʦʟʦʠʜʠ ʠ ʟʘʧʘʟʚʘʥʝ ʥʘ ʤʝʤʙʨʘʥʥʥʠʷ ʠʥʪʝʛʨʠʪʝʪ. ɹʨʦʷ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠ 

ʩ ʤʦʨʬʦʣʦʛʠʯʥʠ ʥʘʨʫʰʝʥʠʷ ʥʝ ʩʝ ʨʘʟʣʠʯʘʚʘʭʘ ʤʝʞʜʫ ʦʧʠʪʥʘʪʘ ʠ ʢʦʥʪʨʦʣʥʘʪʘ 

ʛʨʫʧʠ. ɹʝʰʝ ʫʩʪʘʥʦʚʝʥʦ, ʯʝ ʥʘʡ-ʜʦʙʨʠʷ ʝʬʝʢʪ ʦʢʘʟʚʘʪ ʜʦʟʠʪʝ ʥʘ ʦʨʝʛʦʥʠʥ ʦʪ 

100 ʜʦ 500 Õʄ. 

ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘ ɻʦʜʠʰʥʘʪʘ ʢʦʥʬʝʨʝʥʮʠʷ ʥʘ 

ɽʚʨʦʧʝʡʩʢʘʪʘ ʦʙʱʥʦʩʪ ʧʦ ʨʝʧʨʦʜʫʢʮʠʷ ʧʨʠ ʜʦʤʘʰʥʠ ʞʠʚʦʪʥʠ /ɽʉɼɸʈ/ ʩ 

ʧʦʩʪʝʨ, ʘʙʩʪʨʘʢʪʲʪ ʝ ʦʪʧʝʯʘʪʘʥ ʚ ʩʧʠʩʘʥʠʝ Reproduction of domestic animals, 

ʢʦʝʪʦ ʩʝ ʠʥʜʝʢʩʠʨʘ ʚ ʉʢʦʧʫʩ ï ʇʨʠʣʦʞʝʥʠʝ ʩ ʜʦʢʘʟʘʪʝʣʩʪʚʝʥ ʤʘʪʝʨʠʘʣ. 

 

ʈʝʟʫʣʪʘʪʠ 

 ʉʲʚʤʝʩʪʥʦ ʩ ʢʦʣʝʛʠ ʦʪ ʇ1 - ʊʋ ʩʘ ʧʨʦʚʝʜʝʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʟʘ 

ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʙʠʦʪʝʭʥʦʣʦʛʠʷ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ ʦʪ ʢʦʯ 

ʧʨʠ 0-5Áʉ ʩ ʤʦʜʠʬʠʮʠʨʘʥ ʪʨʠʩ-ʨʘʟʨʝʜʠʪʝʣ ʠ ʢʦʤʝʨʩʠʘʣʝʥ ʨʘʟʨʝʜʠʪʝʣ ʪʨʠʣʘʜʠʣ 

ʩ ʜʦʙʘʚʢʘ ʥʘ  ʥʘʪʫʨʘʣʝʥ ʘʥʪʠʦʢʩʠʜʘʥʪ ï ʦʨʝʛʦʥʠʥ ʚ ʜʦʟʠ 100 ʠ 500 Õʄ: 

- ʠʟʚʲʨʰʝʥ ʝ ʘʥʘʣʠʟ ʥʘ ʧʨʦʤʝʥʠ ʚ ʤʝʤʙʨʘʥʥʠʷ ʠʥʪʝʛʨʠʪʝʪ ʠ ʤʦʨʬʦʣʦʛʠʷʪʘ 

ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠ ʦʪ ʢʦʯʦʚʝ; 
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- ʥʘʧʨʘʚʝʥʘ ʝ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠʪʝ ʦʪ CASA ʠ ʙʠʦʭʠʤʠʯʝʥ 

ʘʥʘʣʠʟʘʪʦʨ; 

- ʘʜʘʧʪʠʨʘʥ ʠ ʧʨʠʣʦʞʝʥ  ʧʨʦʪʦʢʦʣ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ  ʧʨʦʤʝʥʠ ʚ 

ʤʠʪʦʭʦʥʜʨʠʠ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠ. 

 ʇʨʠ ʜʦʙʘʚʷʥʝ ʥʘ ʦʨʝʛʦʥʠʥ ʢʲʤ ʨʘʟʨʝʜʠʪʝʣʠʪʝ ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ ʟʘʧʘʟʚʘʪ 

ʜʦʙʨʘ ʞʠʟʥʝʥʦʩʪ ʠ ʧʦʜʚʠʞʥʦʩʪ ʜʦ 48 ʯʘʩ. ʉʲʱʦ ʪʘʢʘ, ʩʝ ʧʦʜʦʙʨʷʚʘʪ ʪʝʭʥʠʪʝ 

ʢʠʥʝʤʘʪʠʯʥʠ ʧʘʨʘʤʝʪʨʠ, ʢʘʪʦ ʩʨʝʜʥʘ ʢʨʠʚʦʣʠʥʝʡʥʘʪʘ ʩʢʦʨʦʩʪ ʠ ʩʢʦʨʦʩʪʪʘ ʥʘ 

ʙʲʨʟʠʪʝ ʩʧʝʨʤʘʪʦʟʦʠʜʠ. ʅʷʤʘ ʥʘʨʫʰʝʥʠʷ ʚ ʠʥʪʝʛʨʠʪʝʪʘ ʥʘ ʤʝʤʙʨʘʥʘʪʘ ʠ 

ʜʦʩʪʦʚʝʨʥʠ ʧʨʦʤʝʥʠ ʚ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʦʩʥʦʚʥʠʪʝ ʝʥʟʠʤʠ ï ʘʣʢʘʣʥʘ ʬʦʩʬʦʪʘʟʘ ʠ 

ʣʘʢʪʘʪʜʝʭʠʜʨʦʛʝʥʘʟʘ. 

ʏʘʩʪ ʦʪ  ʨʝʟʫʣʪʘʪʠʪʝ  ʦʪ ʧʨʦʚʝʜʝʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʧʦ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ 

ʙʠʦʪʝʭʥʦʣʛʠʷ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ ʦʪ ʢʦʯ ʧʨʠ 5Áʉ ʩ ʤʦʜʠʬʠʮʠʨʘʥ 

ʪʨʠʩ-ʙʘʟʠʨʘʥ ʨʘʟʨʝʜʠʪʝʣ  ʩ ʜʦʙʘʚʢʘ ʥʘ  ʥʘʪʫʨʘʣʝʥ ʘʥʪʠʦʢʩʠʜʘʥʪ - ʦʨʝʛʦʥʠʥ  ʚ 

ʜʦʟʘ 100 ɛʄ ʩʘ ʜʦʢʣʘʜʚʘʥʠ ʥʘ ʥʘʫʯʥʘ ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʦ ʫʯʘʩʪʠʝ ʥʘ 

ʈʫʤʲʥʩʢʘʪʘ ʦʙʱʥʦʩʪ ʧʦ ʢʣʝʪʲʯʥʘ ʙʠʦʣʦʛʠʷ, ʨʝʟʶʤʝʪʦ ʝ ʦʪʧʝʯʘʪʘʥʦ ʚ ʩʙʦʨʥʠʢ, 

ʧʨʠʪʝʞʘʚʘʱ ISSN ï ʇʨʠʣʦʞʝʥʠʝ ʩ ʜʦʢʘʟʘʪʝʣʩʪʚʝʥ ʤʘʪʝʨʠʘʣ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʧʨʝʜʠʟʚʠʢʘʭʘ ʠʥʪʨʝʨʝʩ ʦʪ ʩʪʨʘʥʘ ʥʘ ʢʦʣʝʛʠʪʝ ʦʪ 

ɺʝʪʝʨʠʥʘʨʥʠʷ ʬʘʢʫʣʪʝʪ ʚ ɿʘʛʨʝʙ, ʍʲʨʚʘʪʠʷ   ʠ ʙʝʰʝ ʧʦʣʫʯʝʥʘ ʧʦʢʘʥʘ ʟʘ 

ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ.  

 

ʈʝʟʫʣʪʘʪʠ 

ɼʘʥʥʠʪʝ ʦʪʥʦʩʥʦ ʠʟʧʠʪʚʘʥʝ  ʥʘ ʨʘʟʨʝʜʠʪʝʣ ʪʨʠʣʘʜʠʣ  ʩ ʦʨʝʛʦʥʠʥ   ʩʘ 

ʧʨʝʜʩʪʘʚʝʥʠ ʢʘʪʦ ʧʦʩʪʝʨ  ʥʘ ɻʦʜʠʰʥʘʪʘ ʢʦʥʬʝʨʝʥʮʠʷ ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʦʙʱʥʦʩʪ 

ʧʦ ʨʝʧʨʦʜʫʢʮʠʷ ʧʨʠ ʜʦʤʘʰʥʠ ʞʠʚʦʪʥʠ /ɽʉɼɸʈ/, ʘʙʩʪʨʘʢʪʲʪ ʝ ʦʪʧʝʯʘʪʘʥ ʚ 

ʩʧʠʩʘʥʠʝ Reproduction of domestic animals, ʢʦʝʪʦ ʩʝ ʠʥʜʝʢʩʠʨʘ ʚ ʉʢʦʧʫʩ ï 

ʇʨʠʣʦʞʝʥʠʝ ʩ ʜʦʢʘʟʘʪʝʣʩʪʚʝʥ ʤʘʪʝʨʠʘʣ. 

ʇʨʝʜʩʪʘʚʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʨʝʜʠʟʚʠʢʘʭʘ ʠʥʪʝʨʝʩ, ʢʦʣʝʛʘʪʘ ʦʪ  

ɺʝʪʝʨʠʥʘʨʥʠʷ ʬʘʢʫʣʪʝʪ ʚ ɹʦʣʦʥʷ /ʀʪʘʣʠʷ/ ʧʨʝʜʣʦʞʠ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʚʲʚ 

ʚʨʲʟʢʘ ʩ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʝʬʝʢʪʘ ʥʘ  ʧʦʣʠʬʝʥʦʣʠ ʚʲʨʭʫ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʩʧʝʨʤʘ. 
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ʈʝʟʫʣʪʘʪʠ 

 ʅʘʧʨʘʚʝʥ ʝ ʠ ʙʠʦʣʦʛʠʯʝʥ ʦʧʠʪ ʩʲʩ ʟʘʧʣʦʞʜʘʥʝ ʥʘ ʦʚʮʝ ʩ ʦʭʣʘʜʝʥʘ ʩʝʤʝʥʘ 

ʪʝʯʥʦʩʪ, ʨʘʟʨʝʜʝʥʘ ʩ ʪʨʠʣʘʜʠʣ ʩʲʜʲʨʞʘʱ 100 ɛʄ ʦʨʝʛʦʥʠʥ. ʆʧʠʪʲʪ ʝ ʧʨʦʚʝʜʝʥ 

ʚ ʙʘʟʘʪʘ ʥʘ ʇ1 - ʊʋ ʩ ʦʚʮʝ ʧʦʜʛʦʪʚʝʥʠ ʟʘ ʠʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ ʚ 

ʠʟʚʲʥʨʘʟʤʥʦʞʠʪʝʣʥʠʷ ʩʝʟʦʥ ʯʨʝʟ ʪʨʝʪʠʨʘʥʝ ʧʦ ʢʨʘʪʢʘ ʩʭʝʤʘ ʟʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ 

ʥʘ ʝʩʪʨʫʩʘ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ  2-ʢʨʘʪʥʦ ʝʭʦʛʨʘʬʩʢʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʦʩʝʤʝʥʝʥʠʪʝ 

ʞʠʚʦʪʥʠ ʧʦʢʘʟʘʭʘ, ʯʝ ʚ ʛʨʫʧʘʪʘ, ʦʩʝʤʝʥʝʥʘ ʩ ʜʦʙʘʚʢʘ ʥʘ ʦʨʝʛʦʥʠʥ ʢʲʤ 

ʨʘʟʨʝʜʠʪʝʣʷ,  80% ʦʚʮʝ ʩʘ ʙʨʝʤʝʥʠ, ʪʦʛʘʚʘ ʢʘʢ ʚ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ ï 60%. 

ʆʢʦʥʯʘʪʝʣʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʱʝ ʩʝ ʦʪʯʠʪʘʪ ʧʦ ʦʘʛʚʘʥʝʪʦ. 

 ʇʨʝʜʩʪʦʠ ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʚʩʠʯʢʠ ʜʘʥʥʠ ʧʦ ʧʨʦʚʝʜʝʥʠʪʝ 

ʝʢʩʧʨʠʤʝʥʪʠ ʠ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʤʘʪʝʨʠʘʣʘ ʟʘ ʧʫʙʣʠʢʫʚʘʥʝ. 

 

 ʈʝʟʫʣʪʘʪʠ 

 ʉ ʮʝʣ ʧʨʦʫʯʚʘʥʝ ʤʝʭʘʥʠʟʤʘ ʥʘ ʜʝʡʩʪʚʠʝʪʦ ʥʘ  ʦʨʝʛʦʥʠʥ ʚʲʨʭʫ 

ʩʧʝʨʤʘʪʦʟʦʠʜʠ ʱʝ ʩʝ ʘʥʘʣʠʟʠʨʘ ʧʨʦʤʷʥʘ ʚ ʝʢʩʧʨʝʩʠʷ ʥʘ ʛʝʥʠ ʩʚʲʨʟʘʥʠ ʩ 

ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʢʦʤʧʘʢʪʠʟʘʮʠʷ ʥʘ ɼʅʂ ʚ ʩʧʝʨʤʘʪʦʟʦʠʜʠ. ɿʘ ʪʦʚʘ ʩʘ ʪʝʩʪʚʘʥʠ 

ʨʘʟʣʠʯʥʠ ʧʨʦʪʦʢʦʣʠ ʟʘ ʠʟʦʣʠʨʘʥʝ ʥʘ ʥʫʢʣʝʠʥʦʚʠ ʢʠʩʝʣʠʥʠ ʦʪ ʩʧʝʨʤʘʪʦʟʦʠʜʠ. 

ʉʲʙʨʘʥʠ ʩʘ  ʧʨʦʙʠ  ʈʅʂ, ʦʙʲʨʥʘʪʠ ʩʘ ʚ ʢʦʧʠ ɼʅʂ. 

 ʇʨʝʜʩʪʦʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʇʉʈ ʘʥʘʣʠʟ ʥʘ ʝʢʩʧʨʝʩʠʷ ʥʘ ʤʈʅʂ 

ʪʨʘʩʢʨʠʧʪʠ ʥʘ ʧʦʜʙʨʘʥʠʪʝ ʛʝʥʠ.  

 

2. ʊʝʭʥʦʣʦʛʠʯʥʠ ʘʩʧʝʢʪʠ ʟʘ ʨʝʧʨʦʜʫʢʮʠʷ 

2.1 ʀʟʧʠʪʚʘʥʝ ʥʘ ʧʨʦʪʦʢʦʣʠ ʟʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘ ʝʩʪʨʫʩʘ ʩ ʬʠʢʩʠʨʘʥʦ 

ʚʨʝʤʝ ʟʘ ʠʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ ʩ ʦʭʣʘʜʝʥʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ ʚ ʘʥʝʩʪʨʘʣʝʥ 

ʠ ʝʩʪʨʘʣʝʥ ʧʝʨʠʦʜ. 

ɹʝʰʝ ʠʟʚʲʨʰʝʥʦ ʫʣʪʨʘʟʚʫʢʦʚʦ ʠʟʩʣʝʜʚʘʥʝ ʟʘ ʝʚʝʥʪʫʘʣʥʘ ʙʨʝʤʝʥʥʦʩʪ ʥʘ 

280 ʙʨ. ʦʚʮʝ. ʅʝʙʨʝʤʝʥʥʠʪʝ (200 ʙʨ.) ʩʘ ʧʨʝʛʣʝʜʘʥʠ ʢʣʠʥʠʯʥʦ ʠ ʠʤ ʩʝ ʧʦʩʪʘʚʝʥʠ 

ʧʦʜʢʦʞʥʠ ʤʝʣʘʪʦʥʠʥʦʚʠ ʠʤʧʣʘʥʪʠ, ʢʘʪʦ ʥʘʯʘʣʦ ʥʘ ʧʦʜʛʦʪʦʚʢʘʪʘ ʟʘ ʠʟʢʫʩʪʚʝʥʦ 
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ʦʩʝʤʝʥʷʚʘʥʝ ʩʲʩ ʩʲʭʨʘʥʝʥʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ ʧʦʣʫʯʝʥʘ ʦʪ ʧʨʝʮʝʥʝʥʠʪʝ ʢʦʯʦʚʝ, 

ʊʋ. 

ʉʪʘʨʪʠʨʘʥ ʠ ʪʝʢʫʱ ʦʧʠʪ, ʬʠʥʘʥʩʠʨʘʥ ʦʪ ʀɹʀʈ, ʩʲʛʣʘʩʥʦ ʩʢʣʶʯʝʥ 

ʜʦʛʦʚʦʨ ʠ ʨʘʙʦʪʝʥ ʩʲʚʤʝʩʪʥʦ ʩ ʇ3. ʆʧʠʪʲʪ ʝ ʧʨʦʚʝʜʝʥ ʩ 34 ʜʟʚʠʩʢʠ ʥʘ 18 

ʤʝʩʝʯʥʘ ʚʲʟʨʘʩʪ, ʦʪʛʣʝʞʜʘʥʠ ʥʘ ʧʘʰʘ, ʙʝʟ ʜʦʧʲʣʥʠʪʝʣʥʦ ʧʦʜʭʨʘʥʚʘʥʝ, ʩ ʞʠʚʘ 

ʤʘʩʘ 40-45 kg ʠ ʩʨʝʜʥʦ ʆʊʉ 2-2,5, ʩʦʙʩʪʚʝʥʦʩʪ ʥʘ ʌʘʨʤʧʝʨʝʩʧʝʢʪʠʚ ʆʆɼ, ʩ. 

ʄʘʣʢʦ ɼʨʷʥʦʚʦ. ʇʨʠʣʦʞʝʥʘ ʝ ʩʭʝʤʘ ʥʘ ʠʥʜʫʮʠʨʘʥʝ ʥʘ ʝʩʪʨʫʩʘ ʧʨʠ ʜʚʝ ʛʨʫʧʠ 

ʜʟʚʠʩʢʠ ʯʨʝʟ ʧʨʠʣʦʞʝʥʠ ʚʘʛʠʥʘʣʥʠ ʪʘʤʧʦʥʠ (30mg FGA SynchropartÈ, Ceva 

Sante Animale,France). ʇʨʠ ɻʨʫʧʘ 1 ʝʢʩʧʦʟʠʷʪʘ ʥʘ ʤʝʣʘʪʦʥʠʥʦʚʠʪʝ ʪʘʤʧʦʥʠ 

ʧʨʦʜʲʣʞʠ 40 ʜʥʠ (ʧʦʩʪʘʚʷʥʝ ʥʘ ʧʨʦʛʝʩʪʘʛʝʥʦʚʠ ʚʘʛʠʥʘʣʥʠ ʪʘʤʧʦʥʠ ʥʘ 

01.05.2019), ʘ ʧʨʠ ɻʨʫʧʘ 2  - 60 ʜʥʠ (ʧʦʩʪʘʚʷʥʝʪʦ ʥʘ ʧʨʦʛʝʩʪʘʛʝʥʦʚʠ ʚʘʛʠʥʘʣʥʠ 

ʪʘʤʧʦʥʠ ʝ ʩʣʝʜ 20 ʜʥʠ ʥʘ 21.05.2019). ʀ ʧʨʠ ʜʚʝʪʝ ʛʨʫʧʠ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ 

ʧʨʝʩʪʦʡ ʥʘ ʪʘʤʧʦʥʠʪʝ ʙʝ 5 ʜʥʠ. ɺ ʤʦʤʝʥʪʘ ʥʘ ʤʘʭʘʥʝ ʥʘ  ʪʘʤʧʦʥʠʪʝ, ʥʘ ʦʚʮʝʪʝ 

ʩʝ ʠʥʞʝʢʪʠʨʘ ʩʠʥʪʝʪʠʯʝʥ ʘʥʘʣʦʛ ʥʘ PGF 2Ŭ (0,5 ml AlfabedylÈ, Ceva Sante 

Animale, France 

 

ʈʝʟʫʣʪʘʪʠ 

ʇʨʦʚʝʜʝʥ ʦʧʠʪ ʟʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘ ʝʩʪʨʫʩ ʧʦ ʦʧʨʝʜʝʣʝʥʘ ʩʭʝʤʘ ʧʨʠ 

ʩʬʦʨʤʠʨʘʥʘ ʛʨʫʧʘ ʦʚʮʝ - ʜʟʚʠʩʢʠ, ʩ ʦʛʣʝʜ ʠʟʩʣʝʜʚʘʥʝ ʝʬʝʢʪʘ ʥʘ ʪʨʝʪʠʨʘʥʝ 

ʚʲʨʭʫ ʧʣʦʜʦʚʠʪʦʩʪʪʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʥʘ ʦʚʮʝ. ʇʨʠʣʘʛʘʥʝ ʥʘ ʢʦʤʙʠʥʠʨʘʥʠ 

ʙʠʦʪʝʭʥʦʣʦʛʠʯʥʠ ʤʝʪʦʜʠ ʩ ʠʢʦʥʦʤʠʯʝʩʢʘ ʝʬʝʢʪʠʚʥʦʩʪ ʠ ʦʧʠʪ ʟʘ ʮʝʣʦʛʦʜʠʰʥʦ 

ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʤʣʷʢʦ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʦʧʠʪʘ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʟʘ ʜʦʢʣʘʜʚʘʥʝ ʥʘ 

ʅʘʫʯʥʘ ʢʦʥʬʝʨʝʥʮʠʷ ʚ ʉʪ. ɿʘʛʦʨʘ. ʇʦʜʛʦʪʚʝʥʘ ʝ ʥʘʫʯʥʘ ʩʪʘʪʠʷ, ʥʘ ʪʝʤʘ: 

ʀʥʜʫʮʠʨʘʥʝ ʥʘ ʩʠʥʭʨʦʥʝʥ ʝʩʪʨʫʩ ʚ ʠʟʚʲʥʩʣʫʯʝʥ ʩʝʟʦʥ ʧʨʠ ʜʟʚʠʩʢʠ ʦʪ 

ʉʠʥʪʝʪʠʯʥʘ ʧʦʧʫʣʘʮʠʷ ʙʲʣʛʘʨʩʢʘ ʤʣʝʯʥʘ ʯʨʝʟ ʤʝʣʘʪʦʥʠʥ - ʧʨʦʛʝʩʪʘʛʝʥʦʚʦ 

ʪʨʝʪʠʨʘʥʝ ʠ ʩʠʥʪʝʪʠʯʝʥ ʘʥʘʣʦʛ ʥʘ PGF 2Ŭ, ʩ ʘʚʪʦʨʠ ʅʠʢʦʣʘ  ʄʝʪʦʜʠʝʚ, ʄʘʨʠʷ  

ʀʚʘʥʦʚʘ ʠ ɻʝʦʨʛʠ ɼʠʤʦʚ ï ʇʨʠʣʦʞʝʥʠʝ ʜʦʢʘʟʘʪʝʣʩʪʚʝʥ ʤʘʪʝʨʠʘʣ. 
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ʀʟʚʲʨʰʝʥ ʝ ʘʥʘʣʠʟ ʥʘ ʩʪʘʜʘʪʘ ʦʪ ʧʦʨʦʜʠʪʝ ʀʣ ʜʴʦ ʬʨʘʥʩ, ʊʨʘʢʠʡʩʢʘ ʪʲʢʦʨʫʥʥʘ 

ʠ ʄʫʪʦʥ ʰʘʨʦʣʝ ï ʧʣʦʜʦʚʠʪʦʩʪ ʦʪ ʢʘʤʧʘʥʠʷ 2018 ʠ ʞʠʚʘ ʤʘʩʘ. ʀʟʧʠʪʚʘʥʝ ʥʘ 

ʧʨʦʪʦʢʦʣʠ ʟʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘ ʝʩʪʨʫʩʘ ʠ ʬʠʢʩʠʨʘʥʦ ʚʨʝʤʝ ʟʘ ʠʟʢʫʩʪʚʝʥʦ 

ʦʩʝʤʝʥʷʚʘʥʝ ʩʲʩ ʩʚʝʞʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ ʚ ʘʥʝʩʪʨʘʣʝʥ ʧʝʨʠʦʜ  ʧʨʠ  ʦʚʮʝ ʥʘ 

ʨʘʟʣʠʯʥʘ ʚʲʟʨʘʩʪ ʦʪ   ʧʦʨʦʜʠʪʝ ʚʢʣʶʯʝʥʠ ʚ ʧʨʦʫʯʚʘʥʝʪʦ. ʆʧʨʝʜʝʣʝʥʠ ʩʘ   

ʞʠʚʦʪʥʠʪʝ ʟʘ ʦʧʠʪʥʠʪʝ ʛʨʫʧʠ ï ʩ ʠʤʧʣʘʥʪʠ, ʩ ʪʘʤʧʦʥʠ. ʂʦʤʙʠʥʠʨʘʥʘ ʩʭʝʤʘ ʠ 

ʨʘʩʪʠʪʝʣʥʠ ʜʦʙʘʚʢʠ, ʉʉɸ-ɿʀ ʉʪʘʨʘ ɿʘʛʦʨʘ.     

ʀʟʧʠʪʘʥʠ ʩʘ ʧʨʦʪʦʢʦʣʠ ʟʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘ ʝʩʪʨʫʩʘ ʩ ʬʠʢʩʠʨʘʥʦ ʚʨʝʤʝ ʟʘ 

ʠʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ ʩ ʦʭʣʘʜʝʥʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ ʚ ʘʥʝʩʪʨʘʣʝʥ ʧʝʨʠʦʜ- ʥʘ 

ʬʘʟʘ ʩʪʘʨʪʠʨʘʥʝ ʥʘ ʧʨʦʮʝʜʫʨʠ ʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪ ï ʩʪʘʨʪʠʨʘʥ oʧʠʪ. 

ʇʨʦʚʝʜʝʥʠ ʩʘ ʦʧʠʪʠ ʟʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘ ʝʩʪʨʫʩ ʧʦ ʦʧʨʝʜʝʣʝʥʘ ʩʭʝʤʘ ʧʨʠ  ʦʚʮʝ 

ʥʘ ʨʘʟʣʠʯʥʘ ʚʲʟʨʘʩʪ, ʩ ʦʛʣʝʜ ʠʟʩʣʝʜʚʘʥʝ ʝʬʝʢʪʘ ʥʘ ʪʨʝʪʠʨʘʥʝ ʚʲʨʭʫ 

ʧʣʦʜʦʚʠʪʦʩʪʪʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʠʤ. ʇʨʠʣʘʛʘʥ  ʝ ʢʦʤʙʠʥʠʨʘʥ   ʤʝʪʦʜ ï 

ʠʤʧʣʘʥʪʠ ʠ ʪʘʤʧʦʥʠ.   

ʉʬʦʨʤʠʨʘʥʠ ʩʘ ʛʨʫʧʠ ʦʚʮʝ ʦʪ ʧʦʨʦʜʠʪʝ ʀʣ ʜʴʦ ʌʨʘʥʩ, ʄʫʪʦʥ ʰʘʨʦʣʝ, 

ʊʨʘʢʠʡʩʢʘ ʪʲʥʢʦʨʫʥʥʘ ʠ ʉʠʥʪʝʪʠʯʥʘ ʧʦʧʫʣʘʮʠʷ ʙʲʣʛʘʨʩʢʘ ʤʣʝʯʥʘ ʚ ɿʀ ï ʉʪʘʨʘ 

ɿʘʛʦʨʘ,  ʢʘʢʪʦ ʠ ʃʘʢʦʥ ʚʲʚ ʬʝʨʤʘʪʘ ʥʘ ʜ-ʨ ʄʠʪʝʚ, ʩ.  ɺʦʜʝʥʠʯʝʥʝ, ʦʙʣ. ʗʤʙʦʣ.     

ʇʨʝʜʠ ʩʪʘʨʪʠʨʘʥʝ ʥʘ ʦʧʠʪʠʪʝ ʙʝ ʠʟʚʲʨʰʝʥ ʧʨʝʛʣʝʜ ʥʘ ʞʠʚʦʪʥʠʪʝ. ʊʝ ʙʷʭʘ 

ʨʘʟʜʝʣʝʥʠ ʚ ʛʨʫʧʠʪʝ ʥʘ ʙʘʟʘ ʞʠʚʦ ʪʝʛʣʦ, ʚʲʟʨʘʩʪ ʠ ʙʨʦʡ ʨʦʜʝʥʠ ʘʛʥʝʪʘ ʟʘ ʛʦʜʠʥʘ 

/ ʪʦʚʘ ʩʝ ʦʪʥʘʩʷ ʟʘ ʚʲʟʨʘʩʪʥʠʪʝ ʦʚʮʝ/.   

ɺʢʣʶʯʝʥʠʪʝ ʞʠʚʦʪʥʠ ʚ ʝʢʩʧʝʨʠʤʝʥʪʠʪʝ ʩʘ, ʢʘʢʪʦ ʩʣʝʜʚʘ: 

 ʀʣ ʜʴʦ ʬʨʘʥʩ ï 100 ʙʨ 

 ʄʫʪʦʥ ʰʘʨʦʣʝ ï 250 ʙʨ 

 ʊʨʘʢʠʡʩʢʘ ʪʲʥʢʦʨʫʥʥʘ  - 100 ʙʨ  

 ʉʠʥʪʝʪʠʯʥʘ ʧʦʧʫʣʘʮʠʷ ʙʲʣʛʘʨʩʢʘ ʤʣʝʯʥʘ ï 140 ʙʨ 

ɺ ʥʘʯʘʣʦʪʦ ʥʘ ʤʝʩʝʮ ʬʝʚʨʫʘʨʠ ʙʷʭʘ ʩʣʦʞʝʥʠ ʠʤʧʣʘʥʪʠ ʤʝʣʦʚʠʥ. ʅʘ ʯʘʩʪ ʦʪ  

ʞʠʚʦʪʥʠʪʝ ʥʘ 35-ʷ ʜʝʥ   ʩʝ  ʧʦʩʪʘʚʠʭʘ ʪʘʤʧʦʥʠ ʉʠʥʭʨʦ-ʧʘʨʪ.  

ʆʚʮʝʪʝ, ʪʨʝʪʠʨʘʥʠ ʩʘʤʦ ʩ ʠʤʧʣʘʥʪʠ ʤʝʣʦʚʠʥ ʩʝ ʦʩʝʤʝʥʷʚʘʭʘ ʠʟʢʫʩʪʚʝʥʦ ʩʲʩ 

ʩʚʝʞʘ ʩʧʝʨʤʘ. ʈʘʟʛʦʥʝʥʠʪʝ ʞʠʚʦʪʥʠ ʙʷʭʘ ʦʪʢʨʠʚʘʥʠ ʩ ʢʦʯʦʚʝ ʧʨʦʙʥʠʮʠ. 
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ʊʘʤʧʦʥʠʪʝ ʉʠʥʭʨʦ-ʧʘʨʪ ʙʷʭʘ ʠʟʚʘʞʜʘʥʠ ʧʦ ʩʭʝʤʘ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʚʲʟʨʘʩʪʪʘ, 

ʩʣʝʜ ʢʦʝʪʦ ʨʘʟʜʝʣʠʭʤʝ ʞʠʚʦʪʥʠʪʝ ʥʘ ʧʦʜʛʨʫʧʠ ʠ ʠʥʞʝʢʪʠʨʘʭʤʝ ʦʪ 400 ʜʦ 700  

UI PMSG. ʀʟʢʫʩʪʚʝʥʦ ʛʠ ʦʩʝʤʝʥʷʚʘʭʤʝ ʥʘ 45 ʠ 48-ʷ ʯʘʩ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʚʲʟʨʘʩʪʪʘ ʠ 8 ʯ ʩʣʝʜ ʧʲʨʚʦʪʦ ʦʩʝʤʝʥʷʚʘʥʝ. 

ʅʘ ʦʚʮʝʪʝ ʦʪ ʉʇɹʄ ʙʷʭʘ ʧʦʩʪʘʚʝʥʠ ʪʘʤʧʦʥʠ ʚ ʧʝʨʠʦʜʘ 1-20 ʘʚʛʫʩʪ. 

ʆʚʮʝʪʝ ʩʝ ʧʦʜʭʨʘʥʚʘʪ ʟʘ ʧʝʨʠʦʜ ʦʪ ʜʚʝ ʩʝʜʤʠʮʠ ʧʨʝʜʠ ʟʘʧʦʯʚʘʥʝ ʥʘ ʦʧʠʪʠʪʝ. 

ɼʘʞʙʘʪʘ ʚʢʣʶʯʚʘ ʢʦʥʮʝʥʪʨʘʪʥʘ ʩʤʝʩʢʘ ʠ ʩʝʥʦ ʥʘ ʚʦʣʷ. ʅʠʚʦʪʦ ʥʘ ʢʦʥʮʝʥʪʨʠʨʘʥ 

ʬʫʨʘʞ ʝ ʧʦ ʩʭʝʤʘ, ʢʦʷʪʦ ʛʘʨʘʥʪʠʨʘ 40% ʟʘʚʠʰʝʥʠʝ  ʧʨʠ ʦʩʝʤʝʥʷʚʘʥʝ. 

ʆʧʨʝʜʝʣʷʥ ʙʝ ʧʨʦʮʝʥʪʘ ʟʘʧʣʦʜʝʥʠ ʦʪ ʧʲʨʚʦ ʦʩʝʤʝʥʷʚʘʥʝ, ʘʙʦʨʪʠ ʠ ʙʨʦʡ ʨʦʜʝʥʠ 

ʘʛʥʝʪʘ. ʉʣʝʜ ʨʘʞʜʘʥʝ ʱʝ ʩʝ ʦʪʯʠʪʘ ʞʠʚʦ ʪʝʛʣʦ,  ʞʠʚʦ ʪʝʛʣʦ 10 ʠ 30-ʯ ʜʝʥ, ʙʨʦʡ 

ʤʲʨʪʚʦʨʦʜʝʥʠ ʠ ʦʪʧʘʜʥʘʣʠ ʜʦ 30-ʷ ʜʝʥ. ʑʝ ʩʝ ʥʘʧʨʘʚʠ ʠʢʦʥʦʤʠʯʝʩʢʘ ʦʮʝʥʢʘ ʥʘ 

ʜʚʘʪʘ ʤʝʪʦʜʘ. 

ʇʨʝʟ ʤʝʩʝʮ ʩʝʧʪʝʤʚʨʠ ʟʘʧʦʯʥʘ ʘʛʥʠʣʥʘʪʘ ʢʘʤʧʘʥʠʷ ʠ ʥʘ ʩʣʝʜʚʘʱʠʪʝ ʛʨʘʬʠʢʠ ʠ 

ʪʘʙʣʠʮʠ ʜʘʚʘʤʝ ʥʷʢʦʠ ʧʨʝʜʚʘʨʠʪʝʣʥʠ ʨʝʟʫʣʪʘʪʠ ʟʘ ʦʚʮʝʪʝ ʦʪ ʧʦʨʦʜʘʪʘ ʀʣ ʜʴʦ 

ʬʨʘʥʩ. 

ɺ ʝʢʩʧʝʨʠʤʝʥʪʘ ʩʘ ʚʢʣʶʯʝʥʠ ʦʚʮʝ ʥʘ ʨʘʟʣʠʯʥʘ ʚʲʟʨʘʩʪ /ʬʠʛʫʨʘ /.  ʅʘʡ-ʛʦʣʷʤ 

ʦʪʥʦʩʠʪʝʣʝʥ ʜʷʣ  ʠ ʧʨʠ ʜʚʝʪʝ ʛʨʫʧʠ ʠʤʘʪ ʞʠʚʦʪʥʠʪʝ ʥʘ ʚʲʟʨʘʩʪ ʦʪ 18 ʤʝʩʝʮʘ ʜʦ 

3,5 ʛʦʜʠʥʠ. 

 

 
 

ʅʘ ʬʠʛʫʨʘ 2 ʝ ʦʪʨʘʟʝʥʘ ʟʘʧʣʦʜʷʝʤʦʩʪʪʘ ʠ ʧʣʦʜʦʚʠʪʦʩʪʪʘ ʦʙʱʦ ʟʘ ʦʧʠʪʥʘʪʘ ʠ 

ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ. ɿʘʧʣʦʜʷʝʤʦʩʪʪʘ ʝ ʧʦ-ʚʠʩʦʢʘ ʧʨʠ ʦʚʮʝʪʝ ʦʪ ʢʦʥʪʨʦʣʥʘʪʘ 

1,5 ʛ.2,5 ʛ.3,5 ʛ.4,5 ʛ.5,5 ʛ.6,5 ʛ.7,5 ʛ. 

ʢʦʥʪʨʦʣʥʘ ʛʨ.34,92 25,4 20,63 4,76 4,76 4,76 4,76

ʦʧʠʪʥʘ ʛʨ.25,45 14,55 20,91 4,54 7,27 13,64 13,64
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ʛʨʫʧʘ /ʢʦʝʪʦ ʝ ʣʦʛʠʯʥʦ/, ʢʘʪʦ ʨʘʟʣʠʢʘʪʘ ʝ ʥʝʩʲʱʝʩʪʚʝʥʘ ï ʦʢʦʣʦ 1 %, ʜʦʢʘʪʦ 

ʧʣʦʜʦʚʠʪʦʩʪʪʘ ʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʚʠʩʦʢʘ ʧʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʩ ʭʦʨʤʦʥʘʣʥʠ 

ʧʨʝʧʘʨʘʪʠ ʞʠʚʦʪʥʠ ï 47,72 %. ʉʣʝʜʚʘ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʭʦʨʤʦʥʘʣʥʘʪʘ 

ʩʪʠʤʫʣʘʮʠʷ ʥʝ ʦʢʘʟʚʘ ʩʲʱʝʩʪʚʝʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʟʘʧʣʦʜʷʝʤʦʩʪʪʘ ʥʘ ʦʚʮʝʪʝ, ʥʦ 

ʜʘʚʘ ʛʦʣʷʤ ʝʬʝʢʪ ʚʲʨʭʫ ʧʣʦʜʦʚʠʪʦʩʪʪʘ ʠʤ. 

 

 
 

ʆʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʥʘʫʢʘʪʘ ʠ ʧʨʘʢʪʠʢʘʪʘ ʝ ʫʩʪʘʥʦʚʷʚʘʥʝʪʦ ʥʘ ʚʣʠʷʥʠʝʪʦ 

ʥʘ ʧʨʠʣʘʛʘʥʠʪʝ ʭʦʨʤʦʥʘʣʥʠ ʩʭʝʤʠ ʚʲʨʭʫ ʨʘʩʪʝʞʘ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʧʨʠʧʣʦʜʠʪʝ. 

ɺ ʪʘʟʠ ʚʨʲʜʢʘ ʝ ʧʨʦʩʣʝʜʝʥʦ ʠ ʘʥʘʣʠʟʠʨʘʥʦ ʠ ʠʥʜʠʚʠʜʫʘʣʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ 

ʨʦʜʝʥʠʪʝ ʘʛʥʝʪʘ /ʪʘʙʣʠʮʘ 1/. ʋʩʪʘʥʦʚʝʥʠʪʝ ʞʠʚʠ ʪʝʛʣʘ ʥʘ ʞʠʚʦʪʥʠʪʝ-ʝʜʠʥʘʮʠ ʩʘ 

ʧʦ-ʚʠʩʦʢʠ ʦʪ ʝʜʠʥʘʮʠʪʝ ʠ ʪʨʠʟʥʘʮʠʪʝ   ʦʪ ʨʘʞʜʘʥʝ ʜʦ 10-ʜʥʝʚʥʘ ʚʲʟʨʘʩʪ. 

ʇʨʠʧʣʦʜʠʪʝ ʥʘ ʦʚʮʝʪʝ ʦʪ ʢʦʥʪʨʦʣʥʘʪʘ ʛʨʫʧʘ ʧʨʝʚʠʰʘʚʘʪ ʚ ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ ʪʝʟʠ 

ʦʪ ʦʧʠʪʥʘʪʘ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʚʲʟʨʘʩʪʠ. ʄʲʞʢʠʪʝ ʘʛʥʝʪʘ ʠʤʘʪ ʧʦ-ʠʥʪʝʥʟʠʚʝʥ 

ʨʘʩʪʝʞ ʦʪ ʞʝʥʩʢʠʪʝ,  

ʇʣʘʥʠʨʘʥʠ ʩʘ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘ ʝʩʪʨʫʩʘ ʧʨʠ ʦʚʮʝ ʦʪ ʨʘʟʣʠʯʥʠ 

ʧʨʦʜʫʢʪʠʚʥʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʩʪʘʜʘʪʘ ʥʘ ʀɾʅ-ʂʦʩʪʠʥʙʨʦʜ ï ʩʪʘʜʦ ʀʣ ʜʴʦ ʌʨʘʥʩ 

(ʀɼʌ) ʠ ʩʪʘʜʦ ʉʠʥʪʝʪʠʯʥʘ ʇʦʧʫʣʘʮʠʷ ɹʲʣʛʘʨʩʢʘ ʄʣʝʯʥʘ (ʉʇɹʄ).  
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ʟʘʧʣʦʜʷʝʤʦʩʪʧʣʦʜʦʚʠʪʦʩʪ 

ʢʦʥʪʨʦʣʥʘ ʛʨ.74,60 134,78

ʦʧʠʪʥʘ ʛʨ.73,64 182,50

ʌʠʛʫʨʘ 2. ɿʘʧʣʦʜʷʝʤʦʩʪ ʠ ʧʣʦʜʦʚʠʪʦʩʪ ʦʙʱʦ ʟʘ 

ʛʨʫʧʠʪʝ, %
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ʊʘʙʣʠʮʘ 1. ʀʥʜʠʚʠʜʫʘʣʥʦ ʨʘʟʚʠʪʠʝ ʥʘ ʨʦʜʝʥʠʪʝ ʘʛʥʝʪʘ 

ʇʦʢʘʟʘʪʝʣ ʊʠʧ ʥʘ ʨʘʞʜʘʥʝ 

ɽʜʠʥʘʮʠ ɹʣʠʟʥʘʮʠ ʊʨʠʟʥʘʮʠ 

  n      ʭ  Ñ  Sx   n      ʭ  Ñ  Sx   n     ʭ  Ñ  Sx 

ɾʠʚʦ ʪʝʛʣʦ ʧʨʠ ʨʘʞʜʘʥʝ 

ʄʲʞʢʠ ʢʦʥʪʨʦʣʥʘ ʛʨ. 17 4,724Ñ0,125 11 3,955Ñ0,193   

ɾʝʥʩʢʠ ʢʦʥʪʨʦʣʥʘ ʛʨ. 13 4,454Ñ0,146 18 4,128Ñ0,156   

ʦʙʱʦ ʢʦʥʪʨʦʣʥʘ ʛʨ. 30 4,607Ñ0,093 29 4,062Ñ0,118   

ʄʲʞʢʠ ʦʧʠʪʥʘ ʛʨ. 8 5,025Ñ0,352 36 3,586Ñ0,102 17 3,312Ñ0,080 

ɾʝʥʩʢʠ ʦʧʠʪʥʘ ʛʨ. 20 4,350Ñ0,217 36 3,494Ñ0,097 21 3,029Ñ0,142 

ʦʙʱʦ ʦʧʠʪʥʘ ʛʨ. 28 4,543Ñ0,188 72 3,540Ñ0,070 38 3,155Ñ0,226 

ɾʠʚʦ ʪʝʛʣʦ ʥʘ 10 ʜʥʠ 

ʄʲʞʢʠ ʢʦʥʪʨʦʣʥʘ ʛʨ. 17 7,447Ñ0,128 10 6,580Ñ0,184   

ɾʝʥʩʢʠ ʢʦʥʪʨʦʣʥʘ ʛʨ. 12 7,350Ñ0,136 18 6,756Ñ0,146   

ʦʙʱʦ ʢʦʥʪʨʦʣʥʘ ʛʨ. 29 7,407Ñ0,091 28 6,693Ñ0,112   

ʄʲʞʢʠ ʦʧʠʪʥʘ ʛʨ. 7 7,700Ñ0,572 29 6,172Ñ0,157 17 5,335Ñ0,241 

ɾʝʥʩʢʠ ʦʧʠʪʥʘ ʛʨ. 17 7,141Ñ0,303 30 5,980Ñ0,145 17 5,241Ñ0,204 

ʦʙʱʦ ʦʧʠʪʥʘ ʛʨ. 24 7,304Ñ0,263 59 6,074Ñ0,106 34 5,288Ñ0,442 

ʉʉɸ,ɿʀ-ʉʪʘʨʘ ɿʘʛʦʨʘ  

 

-ʇʨʦʚʝʜʝʥ ʝ ʝʢʩʧʝʨʠʤʝʥʪ  ʩ 27 ʦʚʮʝ ʦʪ ʧʦʨʦʜʘʪʘ ʀʣ ʜʴʦ ʌʨʘʥʩ, ʚ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʘʪʘ ʙʘʟʘ ʥʘ ʀʥʩʪʠʪʫʪ ʧʦ ʞʠʚʦʪʥʦʚʲʜʥʠ ʥʘʫʢʠ ï ʂʦʩʪʠʥʙʨʦʜ,  ʟʘ 

ʧʨʝʜʠʟʚʠʢʚʘʥʝ ʥʘ ʩʠʥʭʨʦʥʝʥ ʝʩʪʨʫʩ ʯʨʝʟ 5-ʜʥʝʚʥʠ ʧʨʦʛʝʩʪʘʛʝʥʦʚʠ ʪʨʝʪʠʨʘʥʠʷ ʚ 

ʩʨʝʜʘʪʘ ʥʘ ʩʣʫʯʥʘʪʘ ʢʘʤʧʘʥʠʷ (ʚʪʦʨʘʪʘ ʧʦʣʦʚʠʥʘ ʥʘ ʤʝʩʝʮ ʤʘʡ). ʉʬʦʨʤʠʨʘʥʠ 

ʙʷʭʘ ʪʨʠ ʦʧʠʪʥʠ ʛʨʫʧʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʦʚʘ ʜʘʣʠ ʝ ʠʟʧʦʣʟʚʘʥ ʧʨʝʧʘʨʘʪ, 

ʩʲʜʲʨʞʘʱ ʉɾʂ ʠʣʠ ʥʝ, ʢʘʢʪʦ ʠ ʦʪ ʚʨʝʤʝʪʦ ʥʘ ʪʨʝʪʠʨʘʥʝ ʩʲʩ ʩʠʥʪʝʪʠʯʝʥ ʘʥʘʣʦʛ 

ʥʘ PGF 2Ŭ (ʧʨʝʜʠ ʠʣʠ ʩʣʝʜ ʤʘʭʘʥʝ ʥʘ ʪʘʤʧʦʥʠʪʝ, ʠʤʧʨʝʛʥʠʨʘʥʠ ʩʲʩ ʩʠʥʪʝʪʠʯʝʥ 

ʧʨʦʛʝʩʪʘʛʝʥ). ɹʝʰʝ ʠʟʚʲʨʰʝʥʦ ʝʭʦʤʦʨʬʦʣʦʛʠʯʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʷʡʯʥʠʮʠʪʝ ʚ 

ʜʝʥʷ ʥʘ ʧʦʩʪʘʚʷʥʝ ʠ ʚ ʜʝʥʷ ʥʘ ʤʘʭʘʥʝ ʥʘ ʪʘʤʦʥʠʪʝ, ʢʘʢʪʦ ʠ 48 ʯʘʩʘ ʩʣʝʜ ʤʘʭʘʥʝ 

ʥʘ ʪʘʤʧʦʥʠʪʝ. ʅʘ 48-ʠʷ ʯʘʩ ʩʣʝʜ ʤʘʭʘʥʝ ʥʘ ʪʘʤʧʦʥʠʪʝ ʦʚʮʝʪʝ ʙʷʭʘ ʠʟʩʣʝʜʚʘʥʠ ʟʘ 

ʥʘʣʠʯʠʝ ʥʘ ʝʩʪʨʫʩ ʯʨʝʟ ʝʩʪʨʫʩ -ʜʝʪʝʢʪʦʨ ((Draminski Ltd). ʆʚʮʝ ʩ ʝʣʝʢʪʨʠʯʝʩʢʦ 

ʩʲʧʨʦʪʠʚʣʝʥʠʝ Ò 350 ʝʜʠʥʠʮʠ (ʩʲʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠʪʝ ʥʘ ʬʠʨʤʘʪʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣ ʠ ʧʨʝʜʭʦʜʥʠ ʥʘʰʠ ʦʧʠʪʠ) ʩʝ ʧʨʠʝʭʘ, ʯʝ ʩʘ ʚ ʝʩʪʨʫʩ. ʆʪʯʝʪʝʥʠ 

ʙʷʭʘ ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʧʨʠ ʦʚʮʝʪʝ ʩ ʛʨʘʥʠʯʥʠ ʩʪʦʡʥʦʩʪʠ ʟʘ ʝʩʪʨʫʩ (360-440 

ʝʜʠʥʠʮʠ). ʄʝʞʜʫ 49-ʠʷ ʠ 50-ʠʷ ʯʘʩ ʩʣʝʜ ʤʘʭʘʥʝ ʥʘ ʪʘʤʧʦʥʠʪʝ ʦʚʮʝʪʝ ʚ ʝʩʪʨʫʩ 

ʙʷʭʘ ʦʩʝʤʝʥʝʥʠ ʝʜʥʦʢʨʘʪʥʦ, ʝʩʪʝʩʪʚʝʥʦ ʩ ʢʦʯ, ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʠʟʛʦʪʚʝʥ 
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ʩʣʫʯʝʥ ʧʣʘʥ. ɺʲʚ ʚʨʝʤʝʪʦ ʥʘ ʦʩʝʤʝʥʷʚʘʥʝ ʚʩʠʯʢʠ ʦʧʠʪʥʠ ʦʚʮʝ ʙʷʭʘ ʪʝʩʪʚʘʥʠ ʩ 

ʢʦʯ ʟʘ ʥʘʣʠʯʠʝ ʥʘ ʝʩʪʨʫʩ. ʆʚʮʝʪʝ, ʢʦʠʪʦ ʥʝ ʙʷʭʘ ʦʩʝʤʝʥʝʥʠ (ʪ.ʝ. ʥʝ ʧʨʦʷʚʠʭʘ 

ʨʝʬʣʝʢʩʘ ʥʘ ʥʝʧʦʜʚʠʞʥʦʩʪ), ʩʝ ʠʟʩʣʝʜʚʘʭʘ ʦʪʥʦʚʦ ʟʘ ʥʘʣʠʯʠʝ ʥʘ ʝʩʪʨʫʩ ʩʣʝʜ 8 

ʯʘʩʘ, ʘ ʪʝʟʠ ʩ ʝʩʪʨʫʩ ʙʷʭʘ ʦʩʝʤʝʥʝʥʠ. ɹʝʰʝ ʦʪʯʝʪʝʥʘ ʟʘʧʦʜʷʝʤʦʩʪʪʘ ʧʦ NR- 

ʤʝʪʦʜʘ. ʆʢʦʥʯʘʪʝʣʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʧʦ ʟʘʧʣʦʜʷʝʤʦʩʪʪʘ ʱʝ ʙʲʜʘʪ ʦʪʯʝʪʝʥʠ ʩʣʝʜ 

ʘʛʥʠʣʥʘʪʘ ʢʘʤʧʘʥʠʷ.   

- ʇʨʦʚʝʜʝʥ ʝ ʝʢʩʧʝʨʠʤʝʥʪ ʟʘ  ʠʥʜʫʮʠʨʘʥʝ ʥʘ  ʩʠʥʭʨʦʥʝʥ ʝʩʪʨʫʩ ʚ ʠʟʚʲʥʩʣʫʯʝʥ 

ʩʝʟʦʥ ʧʨʠ ʜʟʚʠʩʢʠ ʦʪ ʉʠʥʪʝʪʠʯʥʘ ʧʦʧʫʣʘʮʠʷ ʙʲʣʛʘʨʩʢʘ ʤʣʝʯʥʘ, ʯʨʝʟ 

ʤʝʣʘʪʦʥʠʥʦʚʠ ʠʤʣʘʥʪʠ, ʢʨʘʪʢʦ ʧʨʦʛʝʩʪʘʛʝʥʦʚʦ ʪʨʝʪʠʨʘʥʝ ʠ ʩʠʥʪʝʪʠʯʝʥ ʘʥʘʣʦʛ 

PGF 2Ŭ.  ɽʢʩʧʝʨʠʤʝʥʪʲʪ ʝ ʧʨʦʚʝʜʝʥ ʩʲʚʤʝʩʪʥʦ ʩ ʧʘʨʪʥʴʦʨʠ ʦʪ  ʀɹʀʈ-ɹɸʅ, ʢʘʪʦ 

ʚʝʪʝʨʠʥʘʨʥʦ-ʤʝʜʠʮʠʥʩʢʠʪʝ ʧʨʝʧʘʨʘʪʠ  ʠ ʮʷʣʦʩʪʥʦʪʦ ʠʟʧʲʣʥʝʥʠʝ ʝ ʬʠʥʘʥʩʠʨʘʥʦ 

ʩʲʩ ʩʨʝʜʩʪʚʘ ʦʪ ʪʝʭʥʠʷ ʨʘʙʦʪʝʥ ʧʘʢʝʪ. ʆʧʠʪʲʪ ʝ ʧʨʦʚʝʜʝʥ ʩ 34 ʜʟʚʠʩʢʠ ʥʘ 18 

ʤʝʩʝʯʥʘ ʚʲʟʨʘʩʪ, ʦʪʛʣʝʞʜʘʥʠ ʥʘ ʧʘʰʘ, ʙʝʟ ʜʦʧʲʣʥʠʪʝʣʥʦ ʧʦʜʭʨʘʥʚʘʥʝ, ʩ ʞʠʚʘ 

ʤʘʩʘ 40-45 kg ʠ ʩʨʝʜʥʦ ʆʊʉ 2-2,5, ʩʦʙʩʪʚʝʥʦʩʪ ʥʘ ʌʘʨʤʧʝʨʝʩʧʝʢʪʠʚ ʆʆɼ, ʩ. 

ʄʘʣʢʦ ɼʨʷʥʦʚʦ. ʅʘ 23.03.2019 ʥʘ ʚʩʠʯʢʠ ʦʧʠʪʥʠ ʞʠʚʦʪʥʠ ʙʷʭʘ ʧʦʩʪʘʚʝʥʠ 

ʤʝʣʘʪʦʥʠʥʦʚʠ ʠʤʧʣʘʥʪʠ (MʝlovineÈ, Ceva Sante Animale,France). ɹʷʭʘ 

ʩʬʦʨʤʠʨʘʥʠ ʜʚʝ ʦʧʠʪʥʠ ʛʨʫʧʠ, ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ 

ʝʢʩʧʦʟʠʮʠʷ ʥʘ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʤʝʣʘʪʦʥʠʥʘ ʧʨʝʜʠ ʧʦʩʪʘʚʷʥʝʪʦ ʥʘ 

ʧʨʦʛʝʩʪʘʛʝʥʦʚʠʪʝ ʚʘʛʠʥʘʣʥʠ ʪʘʤʧʦʥʠ. ʇʨʠ ʚʩʠʯʢʠ ʞʠʚʦʪʥʠ ʦʪ ʜʚʝʪʝ ʛʨʫʧʠ ʙʷʭʘ 

ʧʨʠʣʦʞʝʥʠ ʚʘʛʠʥʘʣʥʠ ʪʘʤʧʦʥʠ (30mg FGA SynchropartÈ, Ceva Sante 

Animale,France). ʇʨʠ ɻʨʫʧʘ 1 ʝʢʩʧʦʟʠʷʪʘ ʥʘ ʤʝʣʘʪʦʥʠʥʦʚʠʪʝ ʪʘʤʧʦʥʠ ʧʨʦʜʲʣʞʠ 

40 ʜʥʠ (ʧʦʩʪʘʚʷʥʝ ʥʘ ʧʨʦʛʝʩʪʘʛʝʥʦʚʠ ʚʘʛʠʥʘʣʥʠ ʪʘʤʧʦʥʠ ʥʘ 01.05.2019), ʘ ʧʨʠ 

ɻʨʫʧʘ 2  - 60 ʜʥʠ (ʧʦʩʪʘʚʷʥʝʪʦ ʥʘ ʧʨʦʛʝʩʪʘʛʝʥʦʚʠ ʚʘʛʠʥʘʣʥʠ ʪʘʤʧʦʥʠ ʝ ʩʣʝʜ 20 

ʜʥʠ ʥʘ 21.05.2019). ʀ ʧʨʠ ʜʚʝʪʝ ʛʨʫʧʠ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʧʨʝʩʪʦʡ ʥʘ 

ʪʘʤʧʦʥʠʪʝ ʙʝʰʝ 5 ʜʥʠ. ɺ ʤʦʤʝʥʪʘ ʥʘ ʤʘʭʘʥʝ ʥʘ  ʪʘʤʧʦʥʠʪʝ, ʥʘ ʦʚʮʝʪʝ ʩʝ 

ʠʥʞʝʢʪʠʨʘ ʩʠʥʪʝʪʠʯʝʥ ʘʥʘʣʦʛ ʥʘ PGF 2Ŭ (0,5 ml AlfabedylÈ, Ceva Sante 

Animale, France). Meʞʜʫ 48-ʠʷ ʠ 50-ʠʷ ʯʘʩ ʩʣʝʜ ʤʘʭʘʥʝ ʥʘ ʚʘʛʠʥʘʣʥʠʪʝ ʪʘʤʧʦʥʠ 

ʦʚʮʝʪʝ ʙʷʭʘ ʠʟʩʣʝʜʚʘʥʠ ʟʘ ʥʘʣʠʯʠʝ ʥʘ ʝʩʪʨʫʩ ʯʨʝʟ ʝʩʪʨʫʩ-ʜʝʪʝʢʪʦʨ (Draminski 

Ltd). ʉʣʝʜ ʪʦʚʘ ʟʘ ʧʝʨʠʦʜ ʦʪ 24 ʯʘʩʘ ʙʷʭʘ ʧʫʩʥʘʪʠ ʧʨʠ ʚʩʠʯʢʠ ʦʚʮʝ ʪʨʠ ʢʦʯʘ ʟʘ 
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ʝʩʪʝʩʪʚʝʥʦ ʧʦʢʨʠʚʘʥʝ. ɼʦ ʪʦʟʠ ʤʦʤʝʥʪ ʢʦʯʦʚʝʪʝ ʥʷʤʘʭʘ ʢʦʥʪʘʢʪ ʩ ʦʚʮʝʪʝ. ʆʚʮʝ 

ʩ ʝʣʝʢʪʠʯʝʩʢʦ ʩʲʧʨʦʪʠʚʣʝʥʠʝ Ò 350 ʝʜʠʥʠʮʠ (ʩʲʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠʪʝ ʥʘ 

ʬʠʨʤʘʪʘ ʧʨʦʠʟʚʦʜʠʪʝʣ ʠ ʧʨʝʜʭʦʜʥʠ ʥʘʰʠ ʦʧʠʪʠ) ʩʝ ʧʨʠʝʭʘ, ʯʝ ʩʘ ʚ ʝʩʪʨʫʩ. 

ʆʪʯʝʪʝʥʠ ʙʷʭʘ ʠ ʦʚʮʝʪʝ ʩ ʛʨʘʥʠʯʥʠ ʩʪʦʡʥʦʩʪʠ ʟʘ ʝʩʪʨʫʩ (360-440 ʝʜʠʥʠʮʠ), 

ʢʘʢʪʦ ʠ ʪʝʟʠ ʠʟʚʲʥ ʝʩʪʨʫʩ (ʥʘʜ 450 ʝʜʠʥʠʮʠ). ʈʝʟʫʣʪʘʪʠ ʱʝ ʙʲʜʘʪ ʧʨʝʜʩʪʘʚʝʥʠ 

ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʪʘ ʥʘ ɺʄʌ ʥʘ ʊʨʘʢʠʡʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʝʟ ʝʩʝʥʪʘ ʥʘ 2019.  

-ʇʨʦʚʝʜʝʥ ʝ ʝʢʩʧʝʨʠʤʝʥʪ ʟʘ  ʠʥʜʫʮʠʨʘʥʝ ʥʘ  ʩʠʥʭʨʦʥʝʥ ʝʩʪʨʫʩ ʚ  ʩʣʫʯʝʥ ʩʝʟʦʥ 

ʧʨʠ ʦʚʮʝ ʦʪ ʉʠʥʪʝʪʠʯʥʘ ʧʦʧʫʣʘʮʠʷ ʙʲʣʛʘʨʩʢʘ ʤʣʝʯʥʘ, ʯʨʝʟ ʨʘʟʣʠʯʥʠ ʧʦ 

ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʢʨʘʪʢʠ ʧʨʦʛʝʩʪʘʛʝʥʦʚʠ ʪʨʝʪʠʨʘʥʝ ʠ ʨʘʟʣʠʯʥʠ ʜʦʟʠ ʉɾʂ.  

ʆʧʠʪʲʪ ʝ ʧʨʦʚʝʜʝʥ ʤʝʩʝʮʠʪʝ ʶʣʠ-ʘʚʛʫʩʪ ʩ 48 ʣʘʢʪʠʨʘʱʠ ʦʚʮʝ ʤʘʡʢʠ ʚ ʇɽɹ ʥʘ 

ʀɾʅ ï ʂʦʩʪʠʥʙʨʦʜ. ʉʬʦʨʤʠʨʘʥʠ ʙʷʭʘ ʯʝʪʠʨʠ ʦʧʠʪʥʠ ʛʨʫʧʠ (n= 12) ʚ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʧʨʦʛʝʩʪʘʛʝʥʦʚʦʪʦ ʪʨʝʪʠʨʘʥʝ (5 ʠʣʠ 6 ʜʥʠ) 

ʠ ʜʦʟʘʪʘ ʉɾʂ, ʧʦʩʪʘʚʝʥ ʩʣʝʜ ʤʘʭʘʥʝ ʥʘ ʪʘʤʧʦʥʠʪʝ (400 UI ʠʣʠ 500UI). ʇʦ 

ʚʨʝʤʝ ʥʘ ʧʦʩʪʘʚʷʥʝ ʥʘ ʪʘʤʧʦʥʠʪʝ ʥʘ ʦʚʮʝʪʝ ʩʝ ʠʥʞʝʢʪʠʨʘ ʩʠʥʪʝʪʠʯʝʥ ʘʥʘʣʦʛ ʥʘ 

PGF 2Ŭ.  ʅʘ 51- ʠʷ ʯʘʩ ʩʣʝʜ ʤʘʭʘʥʝ ʥʘ ʪʘʤʧʦʥʠʪʝ ʦʚʮʝʪʝ ʙʷʭʘ ʠʟʩʣʝʜʚʘʥʠ ʟʘ 

ʥʘʣʠʯʠʝ ʥʘ ʝʩʪʨʫʩ ʯʨʝʟ ʝʩʪʨʫʩ-ʜʝʪʝʢʪʦʨ (Draminski Ltd). ʆʚʮʝʪʝ ʚ ʝʩʪʨʫʩ ʙʷʭʘ 

ʦʩʝʤʝʥʝʥʠ ʠʟʢʫʩʪʚʝʥʦ 52-ʠʷ ʯʘʩ ʩ ʨʘʟʨʝʜʝʥʘ (1:3), ʩʚʝʞʘ ʩʧʝʨʤʘ ʚ ʜʦʟʘ 0,25 ml, 

ʧʣʠʪʢʦ ʮʝʨʚʠʢʘʣʥʦ, ʮʝʨʚʠʢʘʣʥʦ ʠʣʠ  ʪʨʘʩʮʝʨʚʠʢʘʣʥʦ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʧʨʦʭʦʜʠʤʦʩʪʪʘ ʥʘ ʮʝʨʚʠʢʩʘ. 

-ʇʨʦʚʝʜʘʥ ʝ ʦʪʢʨʠʪ ʜʝʥ ʩ ʜʝʤʦʥʩʪʨʘʮʠʷ ʧʦ ʣʘʧʘʨʦʩʢʦʧʩʢʦ ʠ ʮʝʨʚʠʢʘʣʥʦ 

ʦʩʝʤʝʥʷʚʘʥʝ ʚ ʦʚʮʝʬʝʨʤʘʪʘ ʥʘ ʅʘʫʯʝʥ ʮʝʥʪʲʨ ʧʦ ʟʝʤʝʜʝʣʠʝ ï ʊʲʨʛʦʚʠʱʝ, ʉʉɸ.   

ʈʝʟʫʣʪʘʪʠʪʝ ʱʝ ʩʝ ʘʥʘʣʠʟʠʨʘʪ ʩʣʝʜ ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ ʘʛʥʠʣʥʠʪʝ ʢʘʤʧʘʥʠʠ  - 

ʦʢʪʦʤʚʨʠ-ʥʦʝʤʚʨʠ 2019 (ʟʘ ʀɼʌ) ʠ ʷʥʫʘʨʠ ï ʬʝʚʨʫʘʨʠ 2020 (ʟʘ ʉʇɹʄ). 

ʉʉɸ ï ʀʅɾ ʂʦʩʪʠʥʙʨʦʜ. 

Å ʇʦʩʝʱʝʥʠʷ ʠ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠʷ ʧʨʦʮʝʩ ʚʲʚ ʬʝʨʤʠ ʩ 

ʦʚʮʝ ʦʪ ʧʦʨʦʜʘʪʘ ʀʣ ʜʴʦ ʌʨʘʥʩ, ʦʪʛʣʝʞʜʘʥʠ ʚ ɹʲʣʛʘʨʠʷ. 

Å ʀʟʚʣʠʯʘʥʝ ʥʘ ʧʲʨʚʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʦʪʯʠʪʘʥʝʪʦ ʥʘ 

ʩʝʣʝʢʮʠʦʥʥʠʪʝ ʧʨʠʟʥʘʮʠ ʠ ʧʦʣʫʯʝʥʘʪʘ ʧʨʦʜʫʢʮʠʷ. 
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Å ʉʠʩʪʝʤʘʪʠʟʠʨʘʥʝ ʥʘ ʧʲʨʚʠʯʥʠ ʜʘʥʥʠ ʟʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʪʘ ʠ ʥʠʚʘʪʘ 

ʥʘ ʦʩʥʦʚʥʠʪʝ, ʠʢʦʥʦʤʠʯʝʩʢʠ ʟʥʘʯʠʤʠ ʧʨʠʟʥʘʮʠ ʥʘ ʦʚʮʝ ʦʪ ʧʦʨʦʜʘʪʘ ʀʣ ʜʴʦ 

ʌʨʘʥʩ. 

Å ʉʪʘʪʠʩʪʠʯʝʩʢʘ ʦʙʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ. 

Å ʇʦʜʛʦʪʦʚʢʘ ʥʘ ʥʘʫʯʥʠ ʤʘʪʝʨʠʘʣʠ. 

Å ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʧʦʜʛʦʪʚʝʥʠʪʝ ʤʘʪʝʨʠʘʣʠ ʥʘ ʥʘʫʯʥʘ ʢʦʥʬʝʨʝʥʮʠʷ. 

Å ʇʫʙʣʠʢʫʚʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣʠʪʝ ʚ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʠʪʝ ʟʘ 

ʠʟʤʝʨʚʘʥʝ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʝʢʩʧʣʦʘʪʘʮʠʷ ʥʘ ʇʨʦʛʨʘʤʘʪʘ. 

ʇʨʦʩʣʝʜʝʥʦ ʝ:  

1. ʊʝʛʣʦʚʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ 1115 ʯʠʩʪʦʧʦʨʦʜʥʠ ʦʚʮʝ ʦʪ ʧʦʨʦʜʘʪʘ ʀʣ ʜʴʦ 

ʌʨʘʥʩ ʦʪ ʨʘʞʜʘʥʝʪʦ ʜʦ 2 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ, ʩ ʦʪʯʠʪʘʥʝ ʥʘ ʩʨʝʜʥʦʜʥʝʚʥʠʷ 

ʧʨʠʨʘʩʪ ʧʦ ʧʝʨʠʦʜʠ. 

2. ʈʝʧʨʦʜʫʢʪʠʚʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʧʦʨʦʜʘʪʘ, ʢʘʪʦ ʩʘ ʨʝʛʠʩʪʨʠʨʘʥʠ 2413 

ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʧʨʠʟʥʘʢʘ ʙʠʦʣʦʛʠʯʥʘ ʧʣʦʜʦʚʠʪʦʩʪ ʦʪ ʧʲʨʚʦ ʜʦ ʧʝʪʦ ʘʛʥʝʥʝ ʥʘ 

ʦʚʮʝʪʝ ʤʘʡʢʠ. 

Å ʌʦʨʤʠʨʘʥʘ ʝ ʙʘʟʘ ʜʘʥʥʠ ʟʘ 1115 ʠʥʜʠʚʠʜʘ, ʩ ʥʠʚʘʪʘ ʥʘ ʪʷʭʥʘʪʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʧʦ ʦʩʥʦʚʥʠʪʝ ʩʝʣʝʢʮʠʦʥʥʠ ʧʨʠʟʥʘʮʠ ʩ ʠʢʦʥʦʤʠʯʝʩʢʘ ʟʥʘʯʠʤʦʩʪ 

ï ʞʠʚʦ ʪʝʛʣʦ, ʧʨʠʨʘʩʪ ʠ ʙʠʦʣʦʛʠʯʥʘ ʧʣʦʜʦʚʠʪʦʩʪ. 

Å ʅʘʧʨʘʚʝʥ ʝ ʘʥʘʣʠʟ ʥʘ ʚʘʨʠʘʥʩʘ ʥʘ ʙʘʟʘʪʘ ʥʘ ʤʥʦʛʦʬʘʢʪʦʨʝʥ 

ʣʠʥʝʡʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʦʜʝʣ ʟʘ ʚʩʷʢʘ ʧʨʦʫʯʚʘʥʘ ʚʲʟʨʘʩʪ; 

Å ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ:  

Å ʬʝʨʤʘʪʘ ʝ ʜʦʩʪʦʚʝʨʝʥ ʠʟʪʦʯʥʠʢ ʥʘ ʩʧʝʮʠʬʠʯʝʥ ʚʘʨʠʘʥʩ ʧʨʠ ʞʠʚʦʪʦ 

ʪʝʛʣʦ ʥʘ ʦʚʮʝ ʦʪ ʧʦʨʦʜʘʪʘ ʀʣ ʜʴʦ ʌʨʘʥʩ ʥʘ ʚʩʠʯʢʠ ʧʨʦʫʯʚʘʥʠ ʚʲʟʨʘʩʪʠ ;  

ʛʦʜʠʥʘʪʘ ʥʘ ʨʘʞʜʘʥʝ ʦʢʘʟʚʘ ʜʦʩʪʦʚʝʨʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʧʨʠʟʥʘʢʘ ʜʦ ʦʪʙʠʚʘʥʝʪʦ; 

ʬʝʨʤʘʪʘ ʠ ʛʦʜʠʥʘʪʘ ʥʘ ʨʘʞʜʘʥʝ ʦʢʘʟʚʘʪ ʜʦʩʪʦʚʝʨʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ 

ʨʝʘʣʠʟʠʨʘʥʠʷ ʧʨʠʨʘʩʪ ʧʦ ʧʝʨʠʦʜʠ; ʉʨʝʜʥʦʪʦ ʞʠʚʦ ʪʝʛʣʦ ʧʨʠ ʨʘʞʜʘʥʝ ʝ 4.457 

kg, ʥʘ 30 ʜʥʠ ï 15.164 kg, ʥʘ 70 ʜʥʠ ï 23.736 kg, ʥʘ 9 ʤʝʩʝʮʘ ï 54.761 kg ʠ ʥʘ 24 

ʤʝʩʝʮʘ ï 70.939 kg. ʉʨʝʜʥʠʷʪ ʜʥʝʚʝʥ ʧʨʠʨʘʩʪ ʥʘ ʘʛʥʝʪʘʪʘ ʀʣ ʜʴʦ ʌʨʘʥʩ ʧʨʝʟ 



ʅʘʮʠʦʥʘʣʥʘ ʥʘʫʯʥʘ ʧʨʦʛʨʘʤʘ : Ăʈʝʧʨʦʜʫʢʪʠʚʥʠʪʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʚ ʞʠʚʦʪʥʦʚʲʜʩʪʚʦʪʦ 

ʚ ɹʲʣʛʘʨʠʷ - ʅʅʇ ʈɽʇʈʆɹʀʆʊɽʍñ 

 

64 
 

ʧʲʨʚʠʷ ʤʝʩʝʮ ʩʣʝʜ ʨʘʞʜʘʥʝʪʦ ʝ 0.357 kg, ʩʣʝʜ ʢʦʝʪʦ  ʥʘʤʘʣʷʚʘ ʥʘ 0.215 kg ʜʦ 70 

ʜʥʠ ʠ 0.155 kg ʚ ʧʝʨʠʦʜʘ ʦʪ 70 ʜʥʠ ʜʦ 9 ʤʝʩʝʮʘ. 

Å ʚʲʟʨʘʩʪʪʘ ʥʘ ʞʠʚʦʪʥʠʪʝ ʠ ʬʝʨʤʘʪʘ, ʢʘʪʦ ʠʟʪʦʯʥʠʮʠ ʥʘ ʩʧʝʮʠʬʠʯʝʥ 

ʚʘʨʠʘʥʩ ʦʢʘʟʚʘʪ ʚʠʩʦʢʦ ʜʦʩʪʦʚʝʨʥʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʙʠʦʣʦʛʠʯʥʘʪʘ ʧʣʦʜʦʚʠʪʦʩʪ 

ʥʘ ʦʚʮʝ ʦʪ ʧʦʨʦʜʘʪʘ ʀʣ ʜʴʦ ʌʨʘʥʩ, ʦʪʛʣʝʞʜʘʥʠ ʚ ɹʲʣʛʘʨʠʷ , ʘ ʛʦʜʠʥʘʪʘ ʥʘ 

ʨʘʞʜʘʥʝ ʥʝ ʦʢʘʟʚʘ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʧʨʦʫʯʚʘʥʠʷ ʧʨʠʟʥʘʢ. ʆʚʮʝʪʝ ʥʘ 4 ʛʦʜʠʥʠ ʩʘ 

ʜʝʤʦʥʩʪʨʠʨʘʣʠ ʥʘʡ-ʚʠʩʦʢʘ ʧʣʦʜʦʚʠʪʦʩʪ (1.771 ʙʨ. ʘʛʥʝʪʘ ʦʪ ʦʚʮʘ), ʩʣʝʜʚʘʥʠ ʦʪ 

5-ʛʦʜʠʰʥʠʪʝ ʞʠʚʦʪʥʠ (1.760 ʙʨ. ʘʛʥʝʪʘ ʦʪ ʦʚʮʘ). ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ ʚʠʩʦʢ 

ʧʦʪʝʥʮʠʘʣ ʟʘ ʩʝʣʝʢʮʠʷ ʧʦ ʪʦʟʠ ʧʨʠʟʥʘʢ.  ʉʉɸ. 

 

ʆʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʨʘʥʥʘʪʘ ʨʝʧʨʦʜʫʢʮʠʷ ʧʨʠ ʢʦʟʠ ʦʪ ʧʦʨʦʜʠʪʝ ɹɹʄ, 

ɸʥʛʣʦʥʫʙʠʡʩʢʘ ʠ ʊʦʛʝʥʙʫʨʛʩʢʘ. ʇʨʦʩʣʝʜʷʚʘʥʝ ʠʥʪʝʥʟʠʪʝʪʘ ʥʘ ʨʘʩʪʝʞ ʠ ʧʦʣʦʚʦ 

ʨʘʟʚʠʪʠʝ ʥʘ ʤʲʞʢʠ ʷʨʝʪʘ ʦʪ ʪʨʠʪʝ ʧʦʨʦʜʥʠ ʛʨʫʧʠ ʦʪ ʨʘʞʜʘʥʝʪʦ ʜʦ 18 ʤʝʩʝʯʥʘ 

ʚʲʟʨʘʩʪ. ʀʟʩʣʝʜʚʘʥʝʪʦ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʦʧʨʝʜʝʣʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʧʫʙʝʨʪʝʪʘ 

ʥʘ ʤʲʞʢʠ ʷʨʝʪʘ ʦʪ ʪʨʠ ʧʦʨʦʜʠ /ɹʲʣʛʘʨʩʢʘ ʙʷʣʘ ʤʣʝʯʥʘ, ʊʦʛʝʥʙʫʨʛʩʢʘ ʠ 

ɸʥʛʣʦʥʫʙʠʡʩʢʘ./. ʆʮʝʥʷʚʘʪ ʩʝ ʩʣʝʜʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʫʙʝʨʪʝʪʘ: ʪʝʛʣʦ ʧʨʠ 

ʦʪʙʠʚʘʥʝ, ʠʥʪʝʥʟʠʪʝʪ ʥʘ ʨʘʩʪʝʞ, ʚʲʟʨʘʩʪ ʥʘ ʧʲʣʥʦ ʦʪʜʝʣʷʥʝ ʥʘ ʧʝʥʠʩʘ ʦʪ 

ʧʨʝʧʫʮʠʫʤʘ, ʦʙʝʤ ʥʘ ʧʲʨʚʠʷ ʝʷʢʫʣʘʪ ʠ ʧʦʜʚʠʞʥʦʩʪ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ. ʆʩʚʝʥ 

ʪʦʚʘ ʱʝ ʙʲʜʝ ʧʨʦʫʯʝʥʘ ʠ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʪʝʣʝʩʥʦʪʦ ʪʝʛʣʦ ʧʨʠ ʨʘʞʜʘʥʝʪʦ ʠ 

ʪʝʣʝʩʥʦʪʦ ʪʝʛʣʦ ʚ ʧʫʙʝʨʪʝʪʘ, ʦʙʝʤʲʪ ʥʘ ʝʷʢʫʣʘʪʘ ʠ ʦʙʠʢʦʣʢʘʪʘ ʥʘ ʪʝʩʪʠʩʠʪʝ ʠ 

ʚʲʟʨʘʩʪʪʘ ʥʘ ʧʫʙʝʨʪʝʪʘ. 

ʇʨʦʚʝʜʝʥ ʝ ʠʟʙʦʨ ʥʘ ʞʠʚʦʪʥʠ ʠ ʩʘ ʩʬʦʨʤʠʨʘʥʠ ʪʨʠ ʦʧʠʪʥʠ ʛʨʫʧʠ ʦʪ ʧʦ 4 ʤʲʞʢʠ 

ʞʠʚʦʪʥʠ ʦʪ ʧʦʨʦʜʠʪʝ ɹʲʣʛʘʨʩʢʘ ʙʷʣʘ ʤʣʝʯʥʘ, ʊʦʛʝʥʙʫʨʛʩʢʘ ʠ ɸʥʛʣʦʥʫʙʠʡʩʢʘ. 

ʀʟʚʲʨʰʝʥ ʝ ʧʦʜʙʦʨ ʥʘ ʞʠʚʦʪʥʠ ʠ ʩʬʦʨʤʠʨʘʥʝ ʥʘ ʦʧʠʪʥʘ ʛʨʫʧʘ ʦʪ 12 ʞʝʥʩʢʠ 

ʷʨʝʪʘ ʦʪ ʧʦʨʦʜʠʪʝ ɹʲʣʛʘʨʩʢʘ ʙʷʣʘ ʤʣʝʯʥʘ, ʊʦʛʝʥʙʫʨʛʩʢʘ ʠ ɸʥʛʣʦʥʫʙʠʡʩʢʘ. 

ɾʠʚʦʪʥʠʪʝ ʩʘ ʢʣʠʥʠʯʥʦ ʟʜʨʘʚʠ. ʀʟʨʘʚʥʝʥʠ ʧʦ ʚʲʟʨʘʩʪ ʠ ʞʠʚʦ ʪʝʛʣʦ. ʆʪ 

ʨʘʞʜʘʥʝ ʜʦ ʦʪʙʠʚʘʥʝ ʷʨʝʪʘʪʘ ʩʘ ʭʨʘʥʝʥʠ ʧʦ ʩʣʝʜʥʘʪʘ ʩʭʝʤʘ: ʜʦ ʪʨʝʪʠʷ ʜʝʥ ʩʣʝʜ 

ʨʘʞʜʘʥʝʪʦ ʷʨʝʪʘʪʘ ʩʝ ʦʪʛʣʝʞʜʘʪ ʟʘʝʜʥʦ ʩ ʤʘʡʢʘʪʘ ʚ ʠʥʜʠʚʠʜʫʘʣʥʠ ʙʦʢʩʦʚʝ, 

ʢʲʜʝʪʦ ʜʝʥʦʥʦʱʥʦ ʙʦʟʘʷʪ ʩʚʦʙʦʜʥʦ ʢʦʣʘʩʪʨʘ. ʅʘ ʯʝʪʚʲʨʪʠʷ ʜʝʥ ʩʝ ʦʪʜʝʣʷʪ ʦʪ 
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ʤʘʡʢʘʪʘ ʠ ʩʝ ʧʦʩʪʘʚʷʪ ʚ ʛʨʫʧʦʚʠ ʙʦʢʩʦʚʝ ʧʦ 5 ʠʣʠ 10 ʷʨʝʪʘ. ʗʨʝʪʘʪʘ ʩʝ ʧʦʷʪ ʩ 

ʧʲʣʥʦʮʝʥʥʦ ʢʦʟʝ ʤʣʷʢʦ ʩ ʢʦʬʠ ʩ ʧʦ 5 ʙʠʙʝʨʦʥʘ. ʂʦʣʠʯʝʩʪʚʦʪʦ ʤʣʷʢʦ ʩʝ 

ʦʧʨʝʜʝʣʷ ʩʲʦʙʨʘʟʥʦ ʚʲʟʨʘʩʪʪʘ ʠ ʧʦʪʨʝʙʥʦʩʪʠʪʝ ʥʘ ʞʠʚʦʪʥʠʪʝ. ʍʨʘʥʝʥʝʪʦ ʝ 

ʪʨʠʢʨʘʪʥʦ ï ʩʫʪʨʠʥ, ʦʙʝʜ ʠ ʚʝʯʝʨ. ʉʣʝʜ 25 ïʪʠʷ ʜʝʥ ʥʘ ʷʨʝʪʘʪʘ ʩʝ ʜʦʙʘʚʷ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʦ ʣʠʚʘʜʥʦ ʠ ʣʶʮʝʨʥʦʚʦ ʩʝʥʦ. ʇʦ-ʢʲʩʥʦ ʩʝ ʧʨʠʫʯʚʘʪ ʢʲʤ ʭʨʘʥʝʥʝ 

ʩ ʢʦʥʮʝʥʪʨʘʪʥʘ ʩʤʝʩʢʘ. ʉʣʝʜ ʦʪʙʠʚʘʥʝʪʦ ʞʠʚʦʪʥʠʪʝ ʩʘ ʭʨʘʥʝʥʠ ʩ ʤʣʷʥʦ 

ʣʶʮʝʨʥʦʚʦ ʩʝʥʦ ʠ ʢʦʥʮʝʥʪʨʘʪʥʘ ʩʤʝʩʢʘ - ʜʦʧʲʣʚʘʱ ʬʫʨʘʞ ʟʘ ʷʨʝʪʘ. ʗʨʝʪʘʪʘ 

ʠʤʘʪ ʩʚʦʙʦʜʝʥ ʜʦʩʪʲʧ ʜʦ ʧʠʪʝʡʥʘ ʚʦʜʘ ʢʘʢʪʦ ʠ ʤʠʥʝʨʘʣʝʥ ʬʫʨʘʞ Ăʃʠʟʘʣʠʢ 

ʦʚʠʥʘñ. 

ʉʪʘʨʪʠʨʘ ʥʘʙʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʥʘ ʙʘʟʘʪʘ ʥʘ ʢʦʠʪʦ ʱʝ ʙʲʜʝ ʠʟʚʲʨʰʝʥ ʘʥʘʣʠʟʘ: 

ʀʟʚʲʨʰʝʥ ʝ ʢʦʥʪʨʦʣ ʥʘ ʞʠʚʦʪʦ ʪʝʛʣʦ ʥʘ ʷʨʝʪʘʪʘ ʦʪ ʦʧʠʪʥʠʪʝ ʛʨʫʧʠ ʧʨʠ ʨʘʞʜʘʥʝ 

ʠ ʥʘ 30 ʜʥʝʚʥʘ ʚʲʟʨʘʩʪ. ʂʦʥʪʨʦʣ ʥʘ ʞʠʚʦʪʦ ʪʝʛʣʦ ʩʝ ʠʟʚʲʨʰʚʘ ʝʞʝʤʝʩʝʯʥʦ. 

ɼʦ ʤʦʤʝʥʪʘ ʝ ʧʨʦʩʣʝʜʝʥʘ ʧʨʦʤʷʥʘʪʘ ʚ ʞʠʚʦʪʦ ʪʝʛʣʦ ʥʘ ʷʨʝʪʘʪʘ, ʢʘʪʦ ʪʷ ʚʘʨʠʨʘ 

ʢʘʢʪʦ ʩʣʝʜʚʘ ʧʨʠ ʦʪʜʝʣʥʠʪʝ ʦʧʠʪʥʠ ʛʨʫʧʠ ʤʲʞʢʠ ʞʠʚʦʪʥʠ: 

¶ ʋʩʪʘʥʦʚʝʥʦʪʦ ʞʠʚʦ ʪʝʛʣʦ ʧʨʠ ʨʘʞʜʘʥʝ ʟʘ ɹʲʣʛʘʨʩʢʘ ʙʷʣʘ ʤʣʝʯʥʘ ʧʦʨʦʜʘ ʝ 

4,77ʢʛ, ʥʘ ʪʨʝʪʠʷ ʤʝʩʝʮ ʝ 24ʢʛ ʘ ʥʘ ʩʝʜʤʠʷ 40ʢʛ. 

¶ ʇʨʠ ʊʦʛʝʥʙʫʨʛʩʢʘʪʘ ʧʦʨʦʜʘ ʧʨʠ ʨʘʞʜʘʥʝ 4,6ʢʛ, ʥʘ ʪʨʝʪʠʷ ʤʝʩʝʮ 22,7ʢʛ, ʘ 

ʥʘ ʩʝʜʤʠʷ 36ʢʛ. 

¶ ʇʨʠ ɸʥʛʣʦʥʫʙʠʡʩʢʘʪʘ ʧʦʨʦʜʘ ʪʝʛʣʦʪʦ ʧʨʠ ʨʘʞʜʘʥʝ ʝ 4 ʢʛ, ʥʘ ʪʨʝʪʠʷ ʤʝʩʝʮ 

20ʢʛ ʘ ʥʘ ʩʝʜʤʠʷ 38ʢʛ. 

ʀʟʚʲʨʰʚʘʪ ʩʝ ʠʥʜʠʚʠʜʫʘʣʥʠ ʝʢʩʪʝʨʠʦʨʥʠ ʠʟʤʝʨʚʘʥʠʷ ʥʘ ʞʠʚʦʪʥʠʪʝ ʦʪ 

ʦʧʠʪʥʠʪʝ ʛʨʫʧʠ ʩ ʮʝʣ ʧʨʦʩʣʝʜʷʚʘʥʝ ʠʥʪʝʥʟʠʪʝʪʘ ʥʘ ʨʘʩʪʝʞ ʠ ʨʘʟʚʠʪʠʝ. 

ʀʟʚʲʨʰʚʘ ʩʝ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʧʦʣʦʚʦʪʦ ʧʦʚʝʜʝʥʠʝ ʥʘ ʤʲʞʢʠʪʝ ʞʠʚʦʪʥʠ ʢʘʪʦ ʩʝ 

ʠʟʚʲʨʰʚʘ ʧʫʩʢʘʥʝ ʥʘ ʨʘʟʛʦʥʝʥʦ ʞʝʥʩʢʦ ʞʠʚʦʪʥʦ ʧʨʠ ʪʷʭ ʟʘ 20ʤʠʥ ʠ ʩʝ 

ʥʘʙʣʶʜʘʚʘ ʧʦʚʝʜʝʥʠʝʪʦ ʠʤ. ʆʪʯʠʪʘʪ ʩʝ ʧʦʜʭʦʜʠʪʝ ʢʲʤ ʞʝʥʩʢʘʪʘ, ʦʧʠʪʠ ʟʘ 

ʟʘʩʢʘʯʚʘʥʠʷ, ʟʘʩʢʘʯʚʘʥʠʷ, ʘʥʦʛʝʥʠʪʘʣʥʠ ʧʦʤʠʨʠʩʚʘʥʠʷ ʠ ʜʨ. ʅʘʡ-ʷʩʥʦ ʠʟʨʘʟʝʥʠ 

ʨʝʬʣʝʢʩʠ ʧʨʦʷʚʷʚʘʪ ʷʨʝʪʘʪʘ ʦʪ ʧʦʨʦʜʘʪʘ ɹʲʣʛʘʨʩʢʘ ʙʷʣʘ ʤʣʝʯʥʘ ʢʘʪʦ ʧʨʠ ʪʷʭ 

ʪʘʟʠ ʧʨʦʷʚʘ ʟʘʧʦʯʚʘ ʦʪ ʢʨʘʷ ʥʘ ʪʨʝʪʠʷ ʤʝʩʝʮ, ʜʦʢʘʪʦ ʧʨʠ ʊʦʛʝʥʙʫʨʛʩʢʠʪʝ ʪʘʟʠ 
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ʧʨʦʷʚʘ ʥʘʩʪʲʧʚʘ ʚ ʢʨʘʷ ʥʘ ʯʝʪʚʲʨʪʠʷ ʤʝʩʝʮ ʘ ʧʨʠ ɸʥʛʣʦʥʫʙʠʡʩʢʠʪʝ ʚ ʥʘʯʘʣʦʪʦ 

ʥʘ ʧʝʪʠʷ ʤʝʩʝʮ. 

ʀʟʤʝʨʚʘʥʝ ʦʙʠʢʦʣʢʘʪʘ ʥʘ ʩʢʨʦʪʫʤʘ ʥʘ ʦʧʠʪʥʠʪʝ ʞʠʚʦʪʥʠ ʩʝ ʠʟʚʲʨʰʚʘ 

ʝʞʝʩʝʜʤʠʯʥʦ ʦʪ ʦʪʙʠʚʘʥʝʪʦ ʥʘ ʧʨʲʯʣʝʪʘʪʘ ʜʦ ʤʦʤʝʥʪʘ, ʢʘʪʦ ʱʝ ʧʨʦʜʲʣʞʠ ʜʦ 

18ʤ. ʚʲʟʨʘʩʪ. ʉʨʝʜʥʘʪʘ ʦʙʠʢʦʣʢʘ ʫʩʪʘʥʦʚʝʥʘ ʚ ʧʝʨʠʦʜʘ ʥʘ ʦʪʙʠʚʘʥʝ ʝ 15ʩʤ ʠ 

ʧʨʠ ʪʨʠʪʝ ʧʦʨʦʜʠ, ʚ ʢʨʘʷ ʥʘ ʧʝʪʠʷ ʤʝʩʝʮ ʝ 20ʩʤ ʧʨʠ ɹʲʣʛʘʨʩʢʘ ʙʷʣʘ ʤʣʝʯʥʘ, 

22,5ʩʤ ʧʨʠ ʊʦʛʝʥʙʫʨʛʩʢʘʪʘ ʧʦʨʦʜʘ ʠ 21,75ʩʤ ʧʨʠ ɸʥʛʣʦʥʫʙʠʡʩʢʘʪʘ ʧʦʨʦʜʘ. ɺ 

ʢʨʘʷ ʥʘ ʩʝʜʤʠʷ ʤʝʩʝʮ ʪʷ ʝ 26,75ʩʤ ʧʨʠ ɹʲʣʛʘʨʩʢʘ ʙʷʣʘ ʤʣʝʯʥʘ, 25ʩʤ ʧʨʠ 

ʊʦʛʝʥʙʫʨʛʩʢʘʪʘ ʧʦʨʦʜʘ ʠ 24ʩʤ ʧʨʠ ɸʥʛʣʦʥʫʙʠʡʩʢʘʪʘ ʧʦʨʦʜʘ. 

ʇʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʦʩʚʦʙʦʞʜʘʚʘʥʝ ʥʘ ʧʝʥʠʩʘ ʦʪ ʧʨʝʧʫʮʠʫʤʘ ʩʝ ʠʟʚʲʨʰʠ 

ʝʞʝʩʝʜʤʠʯʥʦ ʦʪ ʦʪʙʠʚʘʥʝʪʦ ʥʘ ʧʨʲʯʣʝʪʘʪʘ ʜʦ ʤʦʤʝʥʪʘ ʥʘ ʧʲʣʥʦʪʦ ʤʫ 

ʦʩʚʦʙʦʞʜʘʚʘʥʝ. ʆʩʚʦʙʦʞʜʘʚʘʥʝʪʦ ʙʝʰʝ ʦʮʝʥʷʚʘʥʦ ʧʦ ʩʢʘʣʘʪʘ ʦʪ 1 ʜʦ 5 (Earl et 

al. 1953) ʢʘʪʦ (1) ʝ ʠʥʬʘʥʪʠʣʥʦ ʩʲʩʪʦʷʥʠʝ, (2) ʩʚʦʙʦʜʝʥ ʫʨʝʪʨʘʣʝʥ ʧʨʦʮʝʩ, (3) 

ʩʚʦʙʦʜʝʥ ʚʨʲʭ ʥʘ glans penis, (4) ʩʚʦʙʦʜʝʥ ʜʦ ʜʲʥʦʪʦ ʥʘ glans penis ʠʣʠ ʤʘʣʢʦ 

ʧʦʜ ʠ (5) ʩʲʩʪʦʷʥʠʝ ʟʘ ʚʲʟʨʘʩʪʝʥ. ʅʘʡ-ʨʘʥʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʚʲʟʨʘʩʪʥʠ (5) 

ʜʦʩʪʠʛʥʘʭʘ ʧʨʲʯʣʝʪʘʪʘ ʦʪ ʧʦʨʦʜʘʪʘ ɹʲʣʛʘʨʩʢʘ ʙʷʣʘ ʤʣʝʯʥʘ ï ʥʘʯʘʣʦʪʦ ʥʘ 5 

ʤʝʩʝʯʥʘ ʚʲʟʨʘʩʪ. ʇʦʩʣʝʜʚʘʥʠ ʦʪ ʪʨʠ ʦʪ ʧʨʲʯʣʝʪʘʪʘ ʦʪ ʊʦʛʝʥʙʫʨʛʩʢʘʪʘ ʧʦʨʦʜʘ, 

ʥʘʡ-ʢʲʩʥʦ ʦʩʚʦʙʦʞʜʘʚʘʥʝ ʫʩʪʘʥʦʚʠʭʤʝ ʧʨʠ ʜʚʝ ʦʪ ʧʨʲʯʣʝʪʘʪʘ ɸʥʛʣʦʥʫʙʠʡʩʢʘ 

ʧʦʨʦʜʘ ï ʢʨʘʷ ʥʘ 6 ʤʝʩʝʯʥʘ ʚʲʟʨʘʩʪ. ʆʪ ʤʦʤʝʥʪʘ ʥʘ ʦʪʙʠʚʘʥʝ ʥʘ ʧʨʲʯʣʝʪʘʪʘ ʜʦ 

ʤʦʤʝʥʪʘ ʝʞʝʩʝʜʤʠʯʥʦ ʩʝ ʠʟʚʲʨʰʚʘ ʚʟʝʤʘʥʝ ʥʘ ʢʨʲʚ ʦʪ v.jugularis ʟʘ ʧʦʣʫʯʘʚʘʥʝ 

ʥʘ ʩʝʨʫʤ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʪʝʩʪʦʩʪʝʨʦʥ. ʇʨʦʙʠʪʝ ʩʝʨʫʤ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʟʘʤʨʘʟʝʥʠ 

ʜʦ ʠʟʩʣʝʜʚʘʥʝʪʦ. 

ʉʲʟʜʘʜʝʥ ʝ ʧʫʥʢʪ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ. ʉʪʘʨʪʠʨʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ 

ʤʣʘʜʠʪʝ ʧʨʲʯʣʝʪʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʦʣʦʞʠʪʝʣʥʠ ʫʩʣʦʚʥʠ ʨʝʬʣʝʢʩʠ ʢʲʤ ʤʷʩʪʦʪʦ 

ʥʘ ʧʦʣʫʯʘʚʘʥʝ ʠ ʝʢʠʧʘ. ʆʮʝʥʝʥʦ ʝ ʦʙʱʦʪʦ ʪʝʣʝʩʥʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʤʲʞʢʠʪʝ ʠ 

ʞʝʥʩʢʠʪʝ ʧʦ ʩʢʘʣʘʪʘ ʦʪ 1 ʜʦ 5, ʢʘʪʦ ʪʦ ʚʘʨʠʨʘ ʤʝʞʜʫ 2,5 ʠ 3 ʧʨʠ ʚʩʠʯʢʠ ʦʧʠʪʥʠ 

ʞʠʚʦʪʥʠ. ʇʦʨʘʜʠ ʧʦ-ʢʲʩʥʦʪʦ ʥʘʩʪʲʧʚʘʥʝ ʥʘ ʝʩʪʨʫʩʘ ʧʨʠ ʤʣʘʜʠʪʝ ʞʝʥʩʢʠ 

ʞʠʚʦʪʥʠ ʧʨʝʜʩʪʦʠ ʟʘʧʦʯʚʘʥʝ ʥʘ ʦʩʝʤʝʥʠʪʝʣʥʘʪʘ ʢʘʤʧʘʥʠʷ ʧʨʠ ʪʷʭ, ʉʉɸ ï ɿʀ 

ʊʨʦʷʥ. 
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3. ɹʠʦʪʝʭʥʦʣʦʛʠʠ ʟʘ ʠʥʪʝʥʟʠʬʠʢʘʮʠʷ ʥʘ  ʨʝʧʨʦʜʫʢʮʠʷʪʘ     

3.1.ʆʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʨʘʥʥʘ ʨʝʧʨʦʜʫʢʮʠʷ /ʫʩʢʦʨʷʚʘʥʝ ʥʘ ʧʦʣʦʚʦʪʦ 

ʩʲʟʨʷʚʘʥʝ/-ʯʨʝʟ ʠʥʪʝʥʟʠʚʥʦ ʭʨʘʥʝʥʝ ʠ ʧʨʠʣʘʛʘʥʝ ʥʘ ʙʠʦʜʦʙʘʚʢʠ. 

3.2 ʉʪʠʤʫʣʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʠʪʝ ʥʘ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʠ ʦʚʦʛʝʥʝʟʘ ʧʨʠ 

ʧʦʣʦʚʦʟʨʝʣʠ ʞʠʚʦʪʥʠ. 

ʅʘʧʨʘʚʝʥʦ ʝ ʢʦʤʧʦʟʠʨʘʥʝ ʥʘ ʭʨʘʥʠʪʝʣʥʘ ʜʦʙʘʚʢʘ, ʩʲʜʲʨʞʘʱʘ ʥʘʪʫʨʘʣʥʠ 

ʙʠʦʣʦʛʠʯʥʦ ʘʢʪʠʚʥʠ ʢʦʤʧʦʥʝʥʪʠ ʦʪ ʨʘʩʪʠʪʝʣʝʥ ʧʨʦʠʟʭʦʜ, ʩ ʮʝʣ ʧʨʘʢʪʠʯʝʩʢʦ 

ʧʨʠʣʘʛʘʥʝ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠʷ ʧʦʪʝʥʮʠʘʣ ʧʨʠ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ 

ʞʠʚʦʪʥʠ. ʈʘʟʨʘʙʦʪʘʥʠ ʩʘ ʧʨʝʧʦʨʲʢʠ ʟʘ ʥʝʡʥʘ ʫʧʦʪʨʝʙʘ, ʜʦʟʠʨʦʚʢʘ ʠ ʩʨʦʢʦʚʝ ʟʘ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʡ ʧʨʠ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʩʝʣʩʢʦʩʪʦʧʘʥʩʢʠ ʞʠʚʦʪʥʠ. 

  ɼʦʙʘʚʢʘʪʘ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ ʧʨʠ ʨʘʟʧʣʦʜʥʠʮʠʪʝ ʝ 

ʜʦʩʪʘʚʝʥʘ ʦʪ ʧʦʜʠʟʧʲʣʥʠʪʝʣ ʥʘ ʧʨʦʛʨʘʤʘʪʘ, ʩ ʢʦʡʪʦ ʠʤʘ ʩʢʣʶʯʝʥ ʜʦʛʦʚʦʨ. 

ʇʨʦʚʝʜʝʥʦ ʝ ʠʟʧʠʪʚʘʥʝ ʥʘ ʢʦʤʙʠʥʠʨʘʥʘʪʘ ʜʦʙʘʚʢʘ ʧʨʠ ʢʦʯʦʚʝ, ʫʯʘʩʪʚʘʱʠ 

ʚ ʦʩʝʤʝʥʠʪʝʣʥʘ ʢʦʤʧʘʥʠʷ ʚʲʚ ʬʝʨʤʘ ʩ.ʈʘʚʥʠʱʝ. 

  ʇʨʝʜʩʪʦʠ ʘʥʘʣʠʟ ʥʘ  ʨʝʟʫʣʪʘʪʠʪʝ ʢʘʢʪʦ ʧʦ ʜʘʥʥʠ ʟʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ 

ʧʦʣʫʯʘʚʘʥʘʪʘ ʩʧʝʨʤʘ, ʪʘʢʘ ʠ ʧʦ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʦʩʝʤʝʥʷʚʘʥʝ. 

 

ʂʦʥʪʨʦʣ ʥʘ ʞʠʚʘʪʘ ʤʘʩʘ ʥʘ ʢʦʯʦʚʝ ʦʪ ʩʪʘʜʘʪʘ ʥʘ ʧʦʨʦʜʠʪʝ ʀʣ ʜʴʦ ʬʨʘʥʩ, 

ʊʨʘʢʠʡʩʢʘ ʪʲʢʦʨʫʥʥʘ ʠ ʄʫʪʦʥ ʰʘʨʦʣʝ ʯʨʝʟ ʧʨʝʪʝʛʣʷʥʝ.  ʇʨʝʮʝʥʢʘ ʥʘ ʩʝʤʝʥʝʥ 

ʤʘʪʝʨʠʘʣ ʦʪ ʢʦʯʦʚʝʪʝ. ʇʦʜʛʦʪʦʚʢʘ ʥʘ ʬʫʨʘʞʘ ʩ ʨʘʩʪʠʪʝʣʥʘʪʘ ʜʦʙʘʚʢʘ ʟʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘ ʩ ʧʦʜʭʨʘʥʚʘʥʝ ʥʘ ʢʦʯʦʚʝʪʝ ʯʨʝʟ ʩʤʠʣʘʥʝ ʠ ʨʘʟʤʝʩʚʘʥʝ. ʉʲʟʜʘʚʘ ʩʝ 

ʙʘʟʘ ʜʘʥʥʠ ʩ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʝʢʩʧʝʨʠʤʝʥʪʠʪʝ, ʥʝʦʙʭʦʜʠʤʘ ʟʘ ʧʦʩʣʝʜʚʘʱʘ 

ʦʙʨʘʙʦʪʢʘ, ʉʉɸ ï ɿʀ ʉʪʘʨʘ ɿʘʛʦʨʘ. 

ʇʨʦʚʝʜʝʥʠ ʩʘ ʝʢʩʧʝʨʠʤʝʥʪʠ  ʩ ʧʨʠʣʘʛʘʥʝ ʥʘ ʥʝʭʦʨʤʦʥʘʣʥʠ ʤʝʪʦʜʠ ʟʘ 

ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʧʦʣʦʚʘʪʘ ʘʢʪʠʚʥʦʩʪ ʠ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʩʧʝʨʤʦʛʝʥʝʟʪʘ. ɿʘ ʮʝʣʪʘ ʚ 

ʜʘʞʙʠʪʝ ʙʷʭʘ ʠʟʧʦʣʟʚʘʥʠ ʜʚʝ ʙʠʣʢʠ ï ɻʨʲʤʦʪʨʲʥ (Ononis) ʠ   ɹʘʙʠʥʠ ʟʲʙʠ / 

Tribulus terrestris, ʜʝʤʠʨʙʦʟʘʥ/. ɿʘ ʜʘ ʥʝ ʩʝ ʧʨʦʚʘʣʷʪ ʦʧʠʪʠʪʝ ʩ ʦʚʮʝ, ʪʦʟʠ ʩ 
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ʢʦʯʦʚʝʪʝ ʟʘʧʦʯʥʘ ʚ ʢʨʘʷ ʥʘ ʤʝʩʝʮ ʘʚʛʫʩʪ.  ʂʦʯʦʚʝʪʝ ʩʘ ʨʘʟʜʝʣʝʥʠ ʚ ʜʚʝ ʛʨʫʧʠ - 

ʦʧʠʪʥʘ ʠ ʢʦʥʪʨʦʣʥʘ.  ʀʟʭʨʘʥʚʘʥʘʪʘ ʜʘʞʙʘ  ʝ ʩʣʝʜʥʘʪʘ:  

ʆʧʠʪʥʘ ʛʨʫʧʘ ï ʭʨʘʥʝʥʝ ʩ 1 ʢʛ. ʢʦʥʮʝʥʪʨʘʪʥʘ ʩʤʝʩʢʘ / 18% ʉʇ/ ʢʘʪʦ ʩʝ ʜʦʙʘʚʷʪ 

ʙʠʣʢʠ 80 ʛʨ. /54 ʛʨ. ɻʨʲʤʦʪʨʲʥ (Ononis) ʠ 21 ʛʨ. ɹʘʙʠʥʠ ʟʲʙʠ (Tribulus terrestris, 

ʜʝʤʠʨʙʦʟʘʥ), ʣʶʮʝʨʥʦʚʦ ʩʝʥʦ ʥʘ ʚʦʣʷ  ʠ ʝʜʥʦ ʷʡʮʝ ʥʘ ʜʝʥ. ʎʝʣʪʘ ʥʘ 

ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʙʠʣʢʦʚʠ ʜʦʙʘʚʢʠ ʝ ʜʘ ʩʝ ʫʩʪʘʥʦʚʠ ʚʣʠʷʥʠʝʪʦ ʥʘ ʠʤ ʚʲʨʭʫ 

ʧʨʦʮʝʩʘ ʥʘ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ. 

ʂʦʥʪʨʦʣʥʘ ʛʨʫʧʘ - ʭʨʘʥʝʥʝ ʩ 1 ʢʛ. ʢʦʥʮʝʥʪʨʘʪʥʘ ʩʤʝʩʢʘ, ʣʶʮʝʨʥʦʚʦ ʩʝʥʦ ʥʘ ʚʦʣʷ  

ʠ ʝʜʥʦ ʷʡʮʝ ʥʘ ʜʝʥ. 

ʆʧʨʝʜʝʣʷ ʩʝ ʪʝʛʣʦʚʥʦʪʦ ʨʘʟʚʠʪʠʝ ï ʪʝʛʣʝʥʝ ʥʘ 19 ʜʝʥʘ. ɺ  ʥʘʯʘʣʦʪʦ ʥʘ ʦʧʠʪʘ ʙʝ 

ʚʟʝʪʘ ʢʨʲʚ ʦʪ ʚʩʝʢʠ ʢʦʯ ʟʘ ʘʥʘʣʠʟ. 

ʉʬʦʨʤʠʨʘʥʠ ʙʷʭʘ ʠ ʛʨʫʧʠ ʤʲʞʢʠ ʘʛʥʝʪʘ ʦʪ 4 ʧʦʨʦʜʠ ï ʀʣ ʜʴʦ ʬʨʘʥʩ, ʄʫʪʦʥ 

ʰʘʨʦʣʝ, ʉʇɹʄ  ʠ ʊʨʘʢʠʡʩʢʘ ʪʲʥʢʦʨʫʥʥʘ ʟʘ   ʨʘʥʥʘ ʧʨʝʮʝʥʢʘ ʧʦ 

ʩʧʝʨʤʦʧʨʦʜʫʢʮʠʷ,  ʉʉɸ ï ɿʀ ʉʪʘʨʘ ɿʘʛʦʨʘ. 

 

4. ɽʧʠʛʝʥʝʪʠʢʘʪʘ ʢʘʪʦ ʠʥʦʚʘʮʠʷ ʧʨʠ ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ ʚ 

ʨʝʧʨʦʜʫʢʪʠʚʥʠʷ ʧʨʦʮʝʩ 

4.1.ɽʧʠʛʝʥʝʪʠʯʥʠ ʧʨʦʤʝʥʠ (ɼʅʂ ʤʝʪʠʣʠʨʘʥʝ) ʚ ʩʧʝʨʤʘʪʦʟʦʠʜʠ ʦʪ 

ʨʘʟʣʠʯʥʠ ʞʠʚʦʪʠʥʩʢʠ ʚʠʜʦʚʝ ï ʢʦʯʦʚʝ ʠ ʢʦʥʝ ʥʘ ʬʘʟʘ ʩʪʘʨʪʠʨʘʥʝ ʥʘ 

ʠʟʩʣʝʜʚʘʥʠʷ. 

ʆʙʦʩʥʦʚʢʘ - ʝʧʠʛʝʥʝʪʠʯʥʘʪʘ ʨʝʛʫʣʘʮʠʷ ʩʝ ʦʪʥʘʩʷ ʜʦ ʩʪʨʫʢʪʫʨʥʠ ʛʝʥʦʤʥʠ 

ʤʦʜʠʬʠʢʘʮʠʠ, ʢʦʠʪʦ ʚʦʜʷʪ ʜʦ ʧʨʦʤʝʥʠ ʚ ʛʝʥʥʘʪʘ ʝʢʩʧʨʝʩʠʷ, ʙʝʟ ʦʙʘʯʝ ʩʘ ʟʘʩʷʛʘʪ 

ʛʝʥʝʪʠʯʥʠʷ ʢʦʜ. ɽʧʠʛʝʥʝʪʠʯʥʠʪʝ ʤʝʭʘʥʠʟʤʠ ʫʯʘʩʪʚʘʱʠ ʚ ʨʝʛʫʣʘʮʠʷʪʘ ʥʘ 

ʛʝʥʥʘʪʘ ʝʢʩʧʨʝʩʠʷ ʚʢʣʶʯʚʘʪ ʨʝʛʫʣʘʮʠʷʪʘ ʥʘ ʥʝʢʦʜʠʨʘʱʠʪʝ ʈʅʂ, 

ʭʨʦʤʘʨʠʥʦʚʦʪʦ ʨʝʤʦʜʝʣʠʨʘʥʝ, ɼʅʂ ʤʝʪʠʣʠʨʘʥʝʪʦ ʠ ʭʠʩʪʦʥʦʚʠʪʝ ʤʦʜʠʬʠʢʘʮʠʠ. 

ɼʅʂ ʤʝʪʠʣʠʨʘʥʝʪʦ ʜʦʩʝʛʘ ʝ ʩʚʲʨʟʘʥʦ ʩ ʨʝʜʠʮʘ ʙʠʦʣʦʛʠʯʥʠ ʬʫʥʢʮʠʠ, ʢʘʪʦ 

ʨʯʟʚʠʪʠʝʪʦ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʘ, ʠ ʨʘʥʥʠʪʝ ʝʤʙʨʠʦʥʠ, ʧʦʪʠʩʢʘʥʝʪʦ ʥʘ ʝʥʜʦʛʝʥʥʠʪʝ 

ʨʝʪʨʦʪʨʘʩʧʦʟʦʥʠ, ʢʘʢʪʦ ʠ ʨʝʜʠʮʘ ʝʬʝʢʪʠ ʩʚʲʨʟʘʥʠ ʩ ʛʝʥʥʘ ʨʝʧʨʝʩʠʷ. 

ʄʝʭʘʥʠʟʤʲʪ ʥʘ ʜʝʡʩʪʚʠʝ ʥʘ ɼʅʂ ʤʝʪʠʣʠʨʘʥʝʪʦ ʝ ʩʚʲʨʟʘʥ ʩ ʝʥʟʠʤʥʦʪʦ 
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ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʮʠʪʦʟʠʥʦʚʠʪʝ ʥʫʢʣʝʦʪʠʜʠ ʚ 5-ʤʝʪʠʣ-ʮʠʪʦʟʠʥʦʚʠ. 

ɼʠʩʬʫʥʢʮʠʠʪʝ ʚ ɼʅʂ ʤʝʪʠʣʠʨʘʥʝʪʦ ʧʨʠ ʭʦʨʘ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʬʝʨʪʠʣʠʟʘʮʠʦʥʥʠ 

ʧʨʦʙʣʝʤʠ, ʜʠʩʬʫʥʢʮʠʷ ʥʘ ʝʤʙʨʠʦʛʝʥʝʟʘʪʘ, ʧʝʨʠʥʘʪʘʣʥʘ ʩʤʲʨʪ ʠ ʧʨ. ɼʅʂ 

ʤʝʪʠʣʠʨʘʥʝʪʦ ʚʦʜʠ ʜʦ ʥʘʤʘʣʝʥʘ ʪʨʘʥʩʢʨʠʧʮʠʷ ʥʘ ʛʝʥʠʪʝ ï ʛʝʥʥʦ ʟʘʛʣʫʰʘʚʘʥʝ ʠ 

ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʚ ʭʝʪʝʨʦʭʨʦʤʘʪʠʥʦʚʠ ʠ ʧʨʦʤʦʪʦʨʥʠ ʦʙʣʘʩʪʠ ʥʘ ʛʝʥʦʤʘ. 

ʇʨʦʤʝʥʠʪʝ ʚ ʝʧʠʛʝʥʝʪʠʯʥʘʪʘ ʨʝʛʫʣʘʮʠʷ ʥʘ ʛʝʨʤʠʥʘʪʠʚʥʠʪʝ ʢʣʝʪʢʠ, ʚ ʪʦʚʘ ʯʠʩʣʦ 

ʠ ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ, ʩʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʚʘʞʥʠ ʟʘ ʪʷʭ ʠ ʟʘ ʝʤʙʨʠʦʥʘʣʥʦʪʦ ʨʘʟʚʠʪʠʝ 

ʩʣʝʜ ʦʧʣʦʞʜʘʥʝʪʦ. ʉʧʝʨʤʘʪʦʟʦʠʜʠʪʝ ʧʨʝʜʠ ʦʧʣʦʞʜʘʥʝ ʠʤʘʪ ʚʠʜʦʚʦ ʩʧʝʮʠʬʠʯʝʥ 

ʤʦʜʝʣ ʥʘ ɼʅʂ ʤʝʪʠʣʠʨʘʥʝ, ʢʘʪʦ ʧʨʝʟ ʠʥʜʠʚʠʜʫʘʣʥʦʪʦ ʨʘʟʚʠʪʠʝ ʧʦ ʚʨʝʤʝ ʥʘ 

ʪʷʭʥʦʪʦ ʟʨʝʝʥʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʲʨʚʘ ʚʲʣʥʘ ʥʘ ʜʝʤʝʪʠʣʠʨʘʥʝ, ʜʦʢʘʪʦ ʧʨʠ ʥʘʧʲʣʥʦ 

ʟʨʝʣʠʪʝ ʩʧʝʨʤʘʪʦʟʦʠʜʠ, ʛʦʜʥʠ ʟʘ ʦʧʣʦʞʜʘʥʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʭʠʧʝʨʤʝʪʠʣʠʨʘʥʝ ʥʘ 

ʛʝʥʦʤʥʘʪʘ ʠʤ ɼʅʂ, ʩʚʲʨʟʘʥʦ ʩʲʩ ʩʧʠʨʘʥʝʪʦ ʥʘ ʛʝʥʥʘʪʘ ʝʢʩʧʨʝʩʠʷ ʠ 

ʧʦʜʛʦʪʦʚʢʘʪʘ ʟʘ ʦʧʣʦʞʜʘʥʝ. ʉʣʝʜ ʦʧʣʦʞʜʘʥʝʪʦ ʠ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʟʠʛʦʪʘʪʘ ʩʝ 

ʥʘʙʣʶʜʘʚʘ ʪʦʪʘʣʥʦ ʜʝʤʝʪʠʣʠʨʘʥʝ ʥʘ ʛʝʥʦʤʘ ʠʟʪʨʠʚʘʱʦ ʧʨʝʜʠʰʥʠ 

ʝʧʠʛʝʥʝʪʠʯʥʠ ʧʨʦʤʝʥʠ, ʩʣʝʜ ʢʦʝʪʦ ʧʦʩʪʝʧʝʥʥʦ ʧʨʝʟ ʠʥʜʠʚʠʜʫʘʣʥʦʪʦ ʨʘʟʚʠʪʠʝ 

ʩʣʝʜʚʘ ʥʦʚʘ ʬʘʟʘ ʥʘ ʩʧʝʮʠʬʠʯʥʦ ʛʝʥʥʦ ʟʘʛʣʫʰʘʚʘʥʝ, ʩʚʲʨʟʘʥʘ ʩ ʢʣʝʪʲʯʥʘʪʘ 

ʨʝʛʫʣʘʮʠʷ ʠ ʜʠʬʝʨʝʥʮʠʘʮʠʷ. 

 ʇʦ ʪʘʟʠ ʧʨʠʯʠʥʘ ʥʝʧʨʘʚʠʣʥʦʪʦ ɼʅʂ ʤʝʪʠʣʠʨʘʥʝ, ʚʦʜʝʱʦ ʜʦ ʟʘʛʫʙʘ ʥʘ 

ʦʩʥʦʚʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ - ʭʠʧʦʤʝʨʠʣʠʨʘʥʝ ʧʨʝʜʠ ʩʪʘʜʠʠ ʧʨʦ-ʩʧʝʨʤʘʪʦʛʦʥʠʷ 

ʠ ʭʠʧʝʨʤʝʪʠʣʠʨʘʥʝ ʥʘ ʟʨʷʣʘʪʘ ʩʧʝʨʤʘ ʧʨʝʜʠ ʦʧʣʦʞʜʘʥʝ, ʩʘ ʠʟʩʣʝʜʚʘʥʠ ʢʘʪʦ 

ʢʨʠʪʝʨʠʠ ʟʘ ʢʘʯʝʩʪʚʦ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ ʥʘ ʠʟʙʨʘʥʠ ʠʥʜʠʚʠʜʠ ʦʪ ʨʘʟʣʠʯʥʠ 

ʨʘʟʧʣʦʜʥʠʮʠ ʦʪ ʜʚʘ ʙʠʦʣʦʛʠʯʥʠ ʚʠʜʘ ʩʲʩ ʩʪʦʧʘʥʩʢʦ ʟʥʘʯʝʥʠʝ ï ʢʦʯʦʚʝ ʠ ʢʦʥʝ. 

ʄʝʪʦʜʠʯʥʦ, ʟʘ ʜʘ ʦʧʨʝʜʝʣʠʤ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʩʧʝʨʤʘʪʘ ʠʟʧʦʣʟʚʘʤʝ ʘʥʘʣʠʟ ʥʘ 

ʛʣʦʙʘʣʥʦʪʦ ɼʅʂ ʤʝʪʠʣʠʨʘʥʝ ʥʘ ʩʧʝʨʤʘ. ɿʘ ʮʝʣʪʘ ʠʟʦʣʠʨʘʭʤʝ ʪʦʪʘʣʥʘ ɼʅʂ ʩ 

ʧʦʤʦʱʪʘ ʥʘ ʢʣʝʪʲʯʥʘ ʣʠʟʘ ʩ ʧʦʜʭʦʜʷʱ ʜʝʪʝʨʛʝʥʪʠ, ʨʘʟʛʨʘʜʠʭʤʝ ʈʅʂ ʠ 

ʧʨʦʪʝʠʥʦʚʠʪʝ ʤʦʣʝʢʫʣʠ, ʠ ʧʨʝʯʠʩʪʠʭʤʝ ʩ ʘʬʠʥʠʪʝʪʥʘ ʢʦʣʦʥʘ ʦʩʪʘʥʘʣʠʪʝ ɼʅʂ 

ʬʨʘʛʤʝʥʪʠ. ɿʘ ʜʘ ʦʧʨʝʜʝʣʠʤ ʥʠʚʦʪʦ ʥʘ ɼʅʂ ʤʝʪʠʣʠʨʘʥʝ ʠʟʧʦʣʟʚʘʭʤʝ 

ʤʦʥʦʢʣʦʥʘʣʥʦ ʘʥʪʠʪʷʣʦ ʨʘʟʧʦʟʥʘʚʘʱʦ 5-ʤʝʪʠʣ-ʮʠʪʦʟʠʥ, ʢʘʪʦ ʩʚʲʨʟʚʘʥʝʪʦ ʤʫ ʩ 

5-mC ʙʝ ʨʘʟʧʦʟʥʘʪʦ ʩ ʚʪʦʨʦ ʘʥʪʠʪʷʣʦ, ʨʘʟʧʦʟʥʘʚʘʱʦ ʤʠʰʠ ʠʤʫʥʦʛʣʦʙʫʣʠʥʠ. 
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ʇʨʠʣʦʞʝʥ ʝ ELISA ʬʦʨʤʘʪ, ʢʘʪʦ ʜʝʥʘʪʫʨʠʨʘʥʘ ʝʜʥʦʚʝʨʠʞʥʘ ɼʅʂ ʤʦʣʝʢʫʣʘ ʝ 

ʟʘʣʦʚʝʥʘ ʟʘ ʷʤʢʠʪʝ ʚ ʧʣʘʢʘʪʘ, ʘ ʤʦʥʦʢʣʦʥʘʣʥʦ ʘʥʪʠ-5-mC ʤɸʪ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ 

ʩʧʝʮʠʬʠʯʥʦʪʦ ʨʘʟʧʦʟʥʘʚʘʥʝ ʥʘ ʪʘʟʠ ɼʅʂ ʤʦʜʠʬʠʢʘʮʠʷ. ʂʘʪʦ ʠʟʧʦʣʟʚʘʤʝ 

ʧʦʣʦʞʠʪʝʣʥʘ ʢʦʥʪʨʦʣʘ, ʠ ʩʝʨʠʡʥʦ ʨʘʟʨʝʜʝʥʠʪʝ ʠ ʩʪʘʥʜʘʨʪʠ, ʠʟʧʦʣʟʚʘʡʢʠ 

ʨʝʛʨʝʩʠʦʥʝʥ ʘʥʘʣʠʟ ʤʦʞʝʤ ʜʘ ʢʘʣʢʫʣʠʨʘʤʝ ʢʦʣʠʯʝʩʪʚʝʥʦ ʥʠʚʘʪʘ ʥʘ ɼʅʂ 

ʤʝʪʠʣʠʨʘʥʝ. 

 

ʈʝʟʫʣʪʘʪʠ 

ʇʦʣʫʯʝʥʠ ʩʘ ʩʧʝʩʠʤʝʥʠ ʩʲʩ ʩʧʝʨʤʘ ʦʪ ʢʦʯʦʚʝ ï ʪʨʠ ʧʦʨʦʜʠ ʠ ʢʦʥʝ ï ʜʚʝ 

ʧʦʨʦʜʠ. ʀʟʦʣʠʨʘʥʘ ʝ ʪʦʪʘʣʥʘ ɼʅʂ ʩ ʧʦʤʦʱʪʘ ʥʘ ʢʠʪ ʩ ʘʬʠʥʠʪʝʪʥʠ ɼʅʂ 

ʩʠʣʠʢʘʛʝʣʥʠ ʢʦʣʦʥʠ, ʠʟʤʝʨʝʥʘ ʝ ɼʅʂ, ʢʘʪʦ ʩʘ ʠʟʤʝʨʝʥʠ ʢʦʣʠʯʝʩʪʚʘʪʘ ʩ 

Invitrogen Qubit v1, ʠ ʩʘ ʨʘʟʨʝʜʝʥʠ ʢʲʜʝʪʦ ʙʝ ʥʝʦʙʭʦʜʠʤʦ ʜʦ ʢʦʣʠʯʝʩʪʚʦ ʦʪ 80-

100 ʥʛ/ʷʤʢʘ. ɼʅʂ ʩʝ ʜʝʥʘʪʫʨʠʨʘ ʜʦ ʝʜʥʦ-ʚʝʨʠʞʥʘ ʧʦ ʧʨʦʪʦʢʦʣ ʠ ʩʝ ʧʨʠʢʘʯʚʘ 

ʭʠʤʠʯʝʩʢʠ ʢʲʤ ʷʤʢʠʪʝ ʥʘ ʧʣʘʢʘʪʘ. 

ʇʨʠʛʦʪʚʝʥʠ ʙʷʭʘ ʠ ʨʘʟʪʚʦʨʠ ʩ ʧʘʜʘʱʠ ʨʘʟʨʝʞʜʘʥʠʷ ʥʘ ʧʦʟʠʪʠʚʥʘ ʢʦʥʪʨʦʣʘ ʦʪ 

ʪʦʪʘʣʥʦ ʤʝʪʠʣʠʨʘʥʘ ɼʅʂ, ʩʤʝʩʝʥʘ ʩ ʪʦʪʘʣʥʦ ʜʝʤʝʪʠʣʠʨʘʥʘ ɼʅʂ, ʚ ʨʘʟʣʠʯʥʠ 

ʩʲʦʪʥʦʰʝʥʠʷ, ʠ ʙʝ ʠʟʛʦʪʚʝʥʘ ʢʘʣʠʙʨʦʚʲʯʥʘ ʢʨʠʚʘ. 

ʈʝʟʫʣʪʠʪʝ ʧʨʠ ʢʦʯʦʚʝ ʠʤʘʭʘ ʤʥʦʛʦ ʛʦʣʷʤʘ ʭʝʪʝʨʦʛʝʥʥʦʩʪ, ʢʘʪʦ ʠʤʘʰʝ ʠ 

ʧʨʦʙʠ ʩ ʤʥʦʛʦ ʥʠʩʢʘ ʩʪʝʧʝʥ ʥʘ ʤʝʪʠʣʠʨʘʥʝ ʥʘ ʪʦʪʘʣʥʘ ɼʅʂ, ʧʦʢʘʟʚʘʱʦ ʣʦʰ 

ʝʧʠʛʝʥʝʪʠʯʝʥ ʩʪʘʪʫʩ ʥʘ ʩʧʝʨʤʘʪʘ ʥʘ ʠʥʜʠʚʠʜʘ ʜʦʥʦʨ.  

ʆʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʧʨʦʙʠ ʦʪ ʢʦʥʝ, ʧʦʥʝ 50% ʦʪ ʪʦʪʘʣʥʘʪʘ ɼʅʂ ʙʝ ʤʝʪʠʣʠʨʘʥʘ 

ʧʨʠ ʯʘʩʪ ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ ʧʨʦʙʠ.  

ʆʪ ʥʘʧʨʘʚʝʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʤʦʞʝ ʜʘ ʩʝ ʟʘʢʣʶʯʝʥʠʝ, ʯʝ ʧʨʝʜʣʦʞʝʥʠʷʪ ʤʝʪʦʜ 

ʝ ʫʥʠʚʝʨʩʘʣʝʥ ʠ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʧʨʠʣʘʛʘ ʚ ʧʨʝʜʚʘʨʠʪʝʣʥʠʷ ʩʢʨʠʡʥʠʥʛ ʥʘ ʩʧʝʨʤʘ 

ʥʘ ʜʦʥʦʨʠ ʦʪ ʨʘʟʧʣʦʜʥʠʮʠ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʟʘ ʜʘ ʩʝ ʠʟʛʨʘʜʠ ʨʝʬʝʨʝʥʪʥʘ ʦʩʥʦʚʘ 

ʟʘ ʦʙʭʚʘʪʘ ʥʘ ʤʝʪʠʣʠʨʘʥʝ ʧʨʠ ʨʘʟʣʠʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠ ʚʠʜʦʚʝ, ʩʝ ʠʟʠʩʢʚʘ ʤʥʦʛʦ 

ʧʦ-ʛʦʣʷʤ ʙʨʦʡ ʨʝʬʝʨʝʥʪʥʠ ʧʨʦʙʠ ʦʪ Ăʜʦʙʨʠñ ʨʘʟʧʣʦʜʥʠʮʠ, ʢʘʪʦ ʙʨʦʷʪ ʪʨʷʙʚʘ ʜʘ 

ʩʝ ʫʚʝʣʠʯʠ ʢʘʢʪʦ ʟʘ ʨʘʟʧʣʦʜʥʠʮʠʪʝ, ʪʘʢʘ ʠ ʟʘ ʧʨʦʙʠʪʝ ʦʪ ʚʩʝʢʠ ʝʜʠʥ ʦʪ ʪʷʭ.  
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ʇʨʝʜʩʪʦʠ ʧʨʦʜʲʣʞʘʚʘʥʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷʪʘ. ʀʟʠʩʢʚʘ ʩʝ ʠ ʧʦ-ʛʦʣʷʤ ʙʨʦʡ 

ʧʨʦʙʠ ʦʪ ʥʝʫʩʧʝʰʥʠ ʨʘʟʧʣʦʜʥʠʮʠ, ʟʘ ʜʘ ʩʝ ʚʘʣʠʜʠʨʘ ʭʠʧʦʪʝʟʘʪʘ ʟʘ 

ʭʠʧʦʤʝʪʠʣʘʮʠʷ ʥʘ ʟʨʷʣʘʪʘ ʩʧʝʨʤʘ. ʑʝ ʩʝ ʧʨʦʫʯʠ ʝʬʝʢʪʘ ʥʘ ʨʘʟʣʠʯʥʠʪʝ 

ʧʨʦʪʦʢʦʣʠ ʟʘ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷ, ʢʦʠʪʦ ʩʲʱʦ ʤʦʛʘʪ ʜʘ ʩʝ ʦʮʝʥʷʪ ʟʘ ʝʬʝʢʪ 

ʚʲʨʭʫ ʤʝʪʠʣʠʨʘʥʝʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ. 

 

ʂʦʥʢʨʝʪʥʠ ʨʝʟʫʣʪʘʪʠ ʈʇ 3 

1. ʈʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʟʘ ʢʨʠʦʢʦʥʩʝʨʚʠʨʘʥʝ ʥʘ ʛʝʥʝʪʠʯʝʥ 

ʤʘʪʝʨʠʘʣ 

 ʇʦ ʈʇ3 ʩʘ ʧʦʣʫʯʝʥʠ ʝʷʢʫʣʘʪʠ ʦʪ ʢʦʥʝ, ʥʘʧʨʘʚʝʥ ʝ ʧʲʣʝʥ ʩʧʝʨʤʘʪʦʣʦʛʠʯʝʥ 

ʘʥʘʣʠʟ ʠ ʩʘ ʠʟʧʠʪʘʥʠ ʢʨʠʦʧʨʦʪʝʢʪʠʚʥʠ ʩʨʝʜʠ. ɿʘʤʨʘʟʝʥʠ ʩʘ ʧʨʦʙʠ ʚ ʩʣʘʤʢʠ ʠ 

ʬʠʦʣʢʠ. 

1.1. ʉʝʣʝʢʪʠʨʘʥʝ ʥʘ ʤʲʞʢʠ ʨʘʟʧʣʦʜʥʠʮʠ ï ʬʘʟʘ ʝʢʩʧʝʨʠʤʝʥʪ ʠ ʧʦʣʫʯʝʥʠ 

ʨʝʟʫʣʪʘʪʠ. 

ʇʦʣʫʯʝʥ ʝ ʝʷʢʫʣʘʪ ʦʪ ʞʨʝʙʝʮ ʚ ʙʘʟʘʪʘ ʥʘ ʀɾʅ-ʂʦʩʪʠʥʙʨʦʜ, ʩʲʚʤʝʩʪʥʦ ʩ ʀɹʀʈ. 

ʉʝʤʝʥʥʘʪʘ ʪʝʯʥʦʩʪ ʝ ʧʨʝʜʦʩʪʘʚʝʥʘ ʥʘ ʢʦʣʝʛʠʪʝ ʦʪ ʀɹʀʈ ʟʘ ʠʟʧʠʪʚʘʥʝ ʥʘ 

ʢʨʠʦʧʨʦʪʝʢʪʦʨʠ. ʇʦʣʫʯʝʥʘʪʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ ʚ ʀɾʅ-ʂʦʩʪʠʥʙʨʦʜ ʝ ʧʨʝʮʝʥʝʥʘ 

ʩ CASA ʚ ʀɹʀʈ. ʇʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʚʩʝ ʦʱʝ ʥʝ ʩʘ ʜʦʩʪʘʪʲʯʥʠ ʟʘ 

ʧʫʙʣʠʢʫʚʘʥʝ. 

 

1.2. ʇʨʝʮʝʥʢʘ ʥʘ ʩʝʤʝʥʥʘʪʘ ʪʝʯʥʦʩʪ - CASA  ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠ, HPLC ʥʘ 

ʩʧʝʨʤʘʣʥʦ ʧʣʘʟʤʝʥʠ ʧʨʦʪʝʠʥʠ, SDS PAGE ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ  ʠ 2D ʥʘ ʉʇʇ ï ʬʘʟʘ 

ʝʢʩʧʝʨʠʤʝʥʪ ʠ ʧʦʣʫʯʝʥʠ ʨʝʟʫʣʪʘʪʠ. 

1.3. ʈʘʟʨʝʞʜʘʥʝ ʠ ʟʘʤʨʘʟʷʚʘʥʝ ʥʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ -  ʬʘʟʘ ʝʢʩʧʝʨʠʤʝʥʪ ʠ 

ʧʲʨʚʠʯʥʠ ʨʝʟʫʣʪʘʪʠ, ʦʧʠʪʠʪʝ ʧʨʦʜʲʣʞʘʚʘʪ. 

1.4. ʉʲʭʨʘʥʝʥʠʝ ʠ ʪʨʘʥʩʧʦʨʪ ʥʘ ʦʭʣʘʜʝʥʘ  ʠ ʟʘʤʨʘʟʝʥʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ ï 

ʬʘʟʘ ʝʢʩʧʝʨʠʤʝʥʪ ʠ ʧʲʨʚʠʯʥʠ ʨʝʟʫʣʪʘʪʠ. 
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1.2. ʇʨʝʮʝʥʢʘ ʥʘ ʩʝʤʝʥʥʘʪʘ ʪʝʯʥʦʩʪ - CASA  ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠ, HPLC ʥʘ 

ʩʧʝʨʤʘʣʥʦ ʧʣʘʟʤʝʥʠ ʧʨʦʪʝʠʥʠ, SDS PAGE ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ  ʠ 2D ʥʘ ʉʇʇ 

 

 ʈʝʟʫʣʪʘʪʠ 

 Computer-assisted sperm analysis ï CASA ʝ ʥʘʧʨʘʚʝʥ ʝʷʢʫʣʘʪʠ ʥʘ ʜʚʝ 

ʧʦʨʦʜʠ ʢʦʥʝ  - ʍʦʣʱʘʡʥʝʨ (n=4) ʠ ʀʟʪʦʯʥʦ ɹʲʣʛʘʨʩʢʘ ʧʦʨʦʜʘ (n=4) ʟʘ 

ʫʩʪʘʥʦʚʷʚʘʥʝ  ʥʘ ʚʨʲʟʢʘʪʘ  ʤʝʞʜʫ ʠʥʜʠʚʠʜʫʘʣʥʠ ʠʣʠ ʧʦʨʦʜʥʠ ʦʩʦʙʝʥʦʩʪʠ, 

ʢʠʥʝʤʘʪʠʯʥʠ ʧʘʨʘʤʝʪʨʠ, ʧʣʦʱ ʥʘ ʛʣʘʚʠʯʢʘʪʘ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ ʠ ʚʨʲʟʢʘʪʘ 

ʩʲʩ ʩʧʝʮʠʬʠʯʥʠ ʧʨʦʪʝʠʥʠ ʚ ʉʇ. ɸʥʘʣʠʟʲʪ ʩʝ ʠʟʚʲʨʰʚʘ ʥʘ ʤʠʥʠʤʫʤ 5 ʧʦʣʝʪʘ ʩ 

ʧʦ 1000 ʩʧʝʨʤʘʪʦʟʦʠʜʘ, ʢʘʪʦ ʘʥʘʣʠʟʲʪ ʦʪʥʝʤʘ ʥʷʢʦʣʢʦ ʩʝʢʫʥʜʠ. ʇʘʨʘʤʝʪʨʠʪʝ ʥʘ 

CASA, ʦʮʝʥʝʥʠ ʚ ʪʦʚʘ ʧʨʦʫʯʚʘʥʝ, ʩʘ: ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ (Ĭ 106 / 

ml); ʇʦʜʚʠʞʥʦʩʪ ʠ ʧʨʦʛʨʝʩʠʚʥʦ ʜʚʠʞʝʥʠʝ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ (%) (ʩʪʘʪʠʯʥʠ, 

ʧʨʦʛʨʝʩʠʚʥʠ ʠ ʥʝʧʨʦʛʨʝʩʠʚʥʠ); ʉʢʦʨʦʩʪ ʥʘ ʜʚʠʞʝʥʠʝ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ (%) 

(ʙʲʨʟʘ, ʩʨʝʜʥʘ ʠ ʙʘʚʥʘ ʩʢʦʨʦʩʪ); ʇʣʦʱ ʥʘ ʛʣʘʚʘʪʘ (Õm2) - (ʦʙʱʦ ʠ ʧʨʠ ʦʪʜʝʣʥʠ 

ʧʦʧʫʣʘʮʠʠ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠ - ʩʪʘʪʠʯʥʠ, ʙʘʚʥʠ, ʩʨʝʜʥʠ ʠ ʙʲʨʟʠ); ʂʠʥʝʤʘʪʠʯʥʠ 

ʧʘʨʘʤʝʪʨʠ (ʦʙʱʦ ʠ ʧʨʠ ʦʪʜʝʣʥʠ ʧʦʧʫʣʘʮʠʠ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠ - ʩʪʘʪʠʯʥʠ, ʙʘʚʥʠ, 

ʩʨʝʜʥʠ ʠ ʙʲʨʟʠ): VCL - ʢʨʠʚʦʣʠʥʝʡʥʘ ʩʢʦʨʦʩʪ (Õm / s) - ʩʨʝʜʥʘ ʩʢʦʨʦʩʪ, 

ʦʪʯʝʪʝʥʘ ʧʦ ʛʣʘʚʠʯʘʪʘ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ ʧʦ ʜʝʡʩʪʚʠʪʝʣʥʦ ʠʟʤʠʥʘʪʠʷ ʧʲʪ, 

VSL - ʩʢʦʨʦʩʪ ʥʘ ʧʨʘʚʘ ʣʠʥʠʷ (ɛm / s) - ʩʢʦʨʦʩʪʪʘ ʧʦ ʧʨʘʚʘ ʣʠʥʠʷ, ʩʚʲʨʟʚʘʱʘ 

ʥʘʯʘʣʥʘʪʘ ʪʦʯʢʘ ʠ ʢʨʘʡʥʘʪʘ ʪʦʯʢʘ ʥʘ ʠʟʤʠʥʘʪʠʷ ʧʲʪ; VAP - ʩʨʝʜʥʘ ʩʢʦʨʦʩʪ ʥʘ 

ʜʚʠʞʝʥʠʝ (Õm / s) - ʩʨʝʜʥʘʪʘ ʩʢʦʨʦʩʪ ʥʘ ʛʣʘʚʠʯʢʘʪʘ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʘ ʚ 

ʫʩʨʝʜʥʝʥʘ ʪʨʘʝʢʪʦʨʠʷ; LIN - ʣʠʥʝʡʥʦʩʪ (%), ʢʘʪʦ LIN = (VSL / VCL) Ĭ 100; STR 

- ʧʨʘʚʦʣʠʥʝʡʥʦʩʪ (%), ʢʘʪʦ STR = (VSL / VAP) Ĭ 100; WOB - ʢʦʣʝʙʘʥʠʝ (%) - 

ʪʨʝʧʪʝʥʝ; WOB = (VAP / VCL)) Ĭ 100; ALH (ɛm) - ʘʤʧʣʠʪʫʜʘʪʘ ʥʘ ʩʪʨʘʥʠʯʥʘʪʘ 

ʧʨʦʤʷʥʘ ʥʘ ʛʣʘʚʠʯʢʘʪʘ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʘ (ʦʙʠʢʥʦʚʝʥʦ ʠ ʚ ʧʦʧʫʣʘʮʠʠʪʝ ʥʘ 

ʫʤʝʨʝʥʦ ʧʨʦʛʨʝʩʠʨʘʱʠ ʠ ʙʲʨʟʦ ʧʨʦʛʨʝʩʠʨʘʱʠ ʩʧʝʨʤʘʪʦʟʦʠʜʠ); BCF - ʙʠʪ / 

ʢʨʲʩʪʦʩʘʥʘ ʯʝʩʪʦʪʘ (Hz) - ʯʝʩʪʦʪʘ, ʩ ʢʦʷʪʦ ʛʣʘʚʠʯʢʘʪʘ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʘ ʧʨʝʩʠʯʘ 

ʩʨʝʜʥʘʪʘ ʨʘʚʥʠʥʘ ʥʘ ʠʟʧʨʘʚʝʥʘʪʘ ʪʨʘʝʢʪʦʨʠʷ (ʦʙʠʢʥʦʚʝʥʦ ʚ ʧʦʧʫʣʘʮʠʠʪʝ ʥʘ 

ʫʤʝʨʝʥʦ ʧʨʦʛʨʝʩʠʨʘʱʠ ʠ ʙʲʨʟʦ ʧʨʦʛʨʝʩʠʨʘʱʠ ʩʧʝʨʤʘʪʦʟʦʠʜʠ). 
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ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʦʙʝʤʘ ʥʘ ʝʷʢʫʣʘʪʘ ʥʘ ʜʚʝʪʝ ʧʦʨʦʜʠ ʢʦʥʝ ʚʘʨʠʨʘ ʦʪ 40,00 Ñ 

15,3 ʜʦ 75,0 Ñ 18,77 ml. ʂʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ ʝ ʦʪ 148,9x106 ʜʦ 

324,6x106 ʩʧʝʨʤʘʪʦʟʦʠʜʠ/ml, ʙʝʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʠ ʨʘʟʣʠʢʠ ʤʝʞʜʫ  

ʜʘʥʥʠʪʝ ʥʘ ʜʚʘʪʘ ʢʦʥʷ, ʥʦ ʩʲʩ ʩʧʝʮʠʬʠʯʥʠ ʪʝʥʜʝʥʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʦʨʦʜʘʪʘ 

ʠ ʠʥʜʠʚʠʜʠʪʝ. ɼʘʥʥʠʪʝ ʦʪ CASA ʘʥʘʣʠʟʘ ʨʘʟʢʨʠʚʘʪ ʩʧʝʮʠʬʠʢʠ ʠ ʚʘʞʥʠ 

ʨʘʟʣʠʯʠʷ ʚ ʦʩʥʦʚʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʠ 

ʨʘʟʣʠʢʠ ʠʤʘ ʚ ʧʨʦʮʝʥʪʘ ʥʘ ʙʲʨʟʠʪʝ ʠ ʩʨʝʜʥʦ ʙʲʨʟʠʪʝ ʩʧʝʨʤʘʪʦʟʦʠʜʠ, 

ʧʦʜʚʠʞʥʦʩʪʪʘ ʠ ʧʨʦʛʨʝʩʠʷʪʘ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ (pÒ0.05), ʚ ʧʦʣʟʘ ʥʘ ʀʟʪʦʯʥʦ 

ɹʲʣʛʘʨʩʢʘʪʘ ʧʦʨʦʜʘ ʟʘ ʙʲʨʟʦ ʧʦʜʚʠʞʥʠʪʝ ʠ ʚ ʧʦʣʟʘ ʥʘ Holsteiner ʟʘ ʩʨʝʜʥʦ 

ʧʦʜʚʠʞʥʠʪʝ ʠ  ʙʲʨʟʦ ʧʦʜʚʠʞʥʠʪʝ ʩʧʝʨʤʘʪʦʟʦʠʜʠ (ʌʠʛʫʨʘ 5). ʇʨʝʜʧʦʣʘʛʘʤʝ, ʯʝ 

ʪʘʟʠ ʨʘʟʣʠʢʘ ʩʝ ʜʲʣʞʠ ʥʘ ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʞʨʝʙʮʠʪʝ. 

 

 B 

    

  A      
 

 

ʌʠʛʫʨʘ 5. ʉʨʘʚʥʠʪʝʣʥʠ CASA ʜʘʥʥʠ (Sperm Class Analyzer (MicropticÈ, Spain)  ʦj  

ʧʦʜʚʠʞʥʦʩʪʪʘ - A ʠ ʧʨʦʛʨʝʩʠʷʪʘ - B ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ (%) ʥʘ ʧʦʨʦʜʠʪʝ ʢʦʥʝ 

ʍʦʣʱʘʡʥʝʨ ʠ ʀʟʪʦʯʥʘ ɹʲʣʛʘʨʠʷ (Ñ SEM, ʧʨʠ * pÒ0.05, ** ʨÒ0.001) 
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ɼʘʥʥʠʪʝ ʦʪ ʘʥʘʣʠʟʲʪ ʥʘ ʢʠʥʝʤʘʪʠʯʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʧʦʢʘʟʘ ʩʧʝʮʠʬʠʯʥʠ 

ʪʝʥʜʝʥʮʠʠ ʙʝʟ ʜʦʩʪʦʚʝʨʥʦʩʪ ʥʘ ʨʘʟʣʠʢʠʪʝ ʤʝʞʜʫ ʜʚʝʪʝ ʧʦʨʦʜʠ - ʍʦʣʱʘʡʥʝʨ ʠ 

ʀʟʪʦʯʥʘ ɹʲʣʛʘʨʠʷ (ʌʠʛʫʨʘ 6). 

 

 
  A     B 

ʌʠʛʫʨʘ 6. ʉʨʘʚʥʠʪʝʣʥʠ CASA ʘʥʘʣʠʟʠ (Sperm Class Analyzer (MicropticÈ, Spain)  ʥʘ 

ʢʠʥʝʤʘʪʠʯʥʠ ʧʘʨʘʤʝʪʨʠ - ɸ ʠ ʧʣʦʱ ʥʘ ʛʣʘʚʘʪʘ - B ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ (ʦʙʱʦ ʠ ʚ 

ʦʪʜʝʣʥʠ ʧʦʧʫʣʘʮʠʠ ʦʪ ʩʧʝʨʤʘʪʦʟʦʠʜʠ - ʩʪʘʪʠʯʥʠ, ʙʘʚʥʠ, ʩʨʝʜʥʠ ʠ ʙʲʨʟʠ ʚ ʤʢʤ2) ʥʘ 

ʧʦʨʦʜʠ ʢʦʥʝ ʍʦʣʱʘʡʥʝʨ ʠ ʀʟʪʦʯʥʘ ɹʲʣʛʘʨʠʷ (Ñ SEM, ʧʨʠ * ʨ Ò 0,05, ** pÒ0,001) 

 

ɺʘʞʝʥ ʠ ʥʝ ʜʦʢʣʘʜʚʘʥ ʜʦ ʩʝʛʘ ʝ ʨʝʟʫʣʪʘʪʲʪ ʦʪ Head area ʥʘ 

ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ, ʢʦʡʪʦ ʧʦʢʘʟʘ ʟʥʘʯʠʪʝʣʥʠ ʨʘʟʣʠʢʠ ʤʝʞʜʫ ʀʟʪʦʯʥʦ ɹʲʣʛʘʨʩʢʘʪʘ 

ʧʦʨʦʜʘ ʢʦʥʝ, ʩ ʪʝʟʠ ʜʘʥʥʠ ʟʘ ʧʦʨʦʜʘ ʍʦʣʱʘʡʥʝʨ. ɼʘʥʥʠʪʝ ʟʘ ʛʨʫʧʘʪʘ ʥʘ ʩʨʝʜʥʦ 

ʙʲʨʟʠ ʠ ʙʲʨʟʠ ʩʧʝʨʤʘʪʦʟʦʠʜʠ ʠʤʘʪ ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʜʦʩʪʦʚʝʨʥʦʩʪ ʥʘ ʨʘʟʣʠʢʠʪʝ 

ʤʝʞʜʫ ʜʚʝʪʝ ʧʦʨʦʜʠ - pÒ0.001. ʉʯʠʪʘʤʝ, ʯʝ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʩʘ ʩʚʲʨʟʘʥʠ ʩ 

ʦʩʦʙʝʥʦʩʪʠʪʝ ʥʘ ʠʥʜʠʚʠʜʠʪʝ ʠ ʤʦʞʝ ʜʘ ʩʘ ʩʧʝʮʠʬʠʯʝʥ ʙʝʣʝʛ ʟʘ ʧʦʨʦʜʘʪʘ 

(ʌʠʛʫʨʘ 6 B). 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʥʠʷ ʘʥʘʣʠʟ (Ultrospec 2000 UV / VIS, 

Pharmacia BiotechÈ) ʥʘ ʦʙʱʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʧʨʦʪʝʠʥʠ ʚ ʉʇ ʧʦʢʘʟʚʘʪ 
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ʨʘʟʣʠʯʠʷ ʩʲʩ ʩʧʝʮʠʬʠʯʥʠ ʪʝʥʜʝʥʮʠʠ ʧʨʠ ʢʦʥʝʪʝ  ʦʪ ʜʚʝʪʝ ʧʦʨʦʜʠ. ʇʨʠ 

ʧʦʨʦʜʘʪʘ ʍʦʣʱʘʡʥʝʨ ʧʨʦʪʝʠʥʠʪʝ, ʧʨʠʩʲʩʪʚʘʱʠ ʚ ʉʇ ʩʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷ 25.44 Ñ 

0.76 mg / ml, ʜʦʢʘʪʦ ʧʨʠ ʀʟʪʦʯʥʦ ɹʲʣʛʘʨʩʢʘʪʘ ʧʦʨʦʜʘ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʝ 29.12 Ñ 

0.36 mg / ml. ʇʨʝʜʧʦʣʘʛʘʤʝ, ʯʝ ʨʘʟʣʠʯʥʠʪʝ ʫʩʣʦʚʠʷ ʥʘ ʦʪʛʣʝʞʜʘʥʝ ʠ ʭʨʘʥʝʥʝ ʥʘ 

ʞʠʚʦʪʥʠʪʝ ʚʣʠʷʷʪ ʥʘ ʪʝʟʠ ʜʘʥʥʠ, ʥʦ ʥʝ ʤʦʞʝʤ ʜʘ ʪʚʲʨʜʠʤ, ʯʝ ʪʦʚʘ ʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʠʥʜʠʚʠʜʘ ʠʣʠ ʧʦʨʦʜʘ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʭʨʦʤʘʪʦʛʨʘʬʩʢʠʷ HPLC (Waters CompanyÈ) Binary HPLC 

Pump 1525 ʩ UV/vis ʜʝʢʪʝʢʪʦʨ ʠ AU  (ɚ = 220 nm ʠ ɚ = 280 nm) ʘʥʘʣʠʟ ʥʘ 

ʩʲʜʲʨʞʘʥʠʝʪʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʦʪʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʧʨʦʪʝʠʥʠ ʚ ʉʇ ʧʨʠ ʜʚʝʪʝ 

ʧʦʨʦʜʠ ʢʦʥʝ ʧʦʢʘʟʚʘʪ ʚʠʜʠʤʠ ʨʘʟʣʠʢʠ ʠ ʩʧʝʮʠʬʠʢʠ. ʍʨʦʤʘʪʦʛʨʘʤʠʪʝ 

ʜʝʤʦʥʩʪʨʠʨʘʪ ʨʘʟʣʠʯʝʥ ʙʨʦʡ ʧʨʦʪʝʠʥʦʚʠ ʧʠʢʦʚʝ - 11 ʟʘ ʧʦʨʦʜʘʪʘ ʍʦʣʱʘʡʥʝʨ ʠ 

15 ʟʘ ʀʟʪʦʯʥʦ ɹʲʣʛʘʨʩʢʘʪʘ ʧʦʨʦʜʘ, ʧʨʠ ʝʜʥʘʢʚʠ ʫʩʣʦʚʠʷ ʥʘ ʥʘʧʨʘʚʝʥʠʪʝ 

ʘʥʘʣʠʟʠ. ʄʦʣʝʢʫʣʥʘʪʘ ʤʘʩʘ ʥʘ ʧʨʦʪʝʠʥʠʪʝ ʚ ʦʪʜʝʣʥʠʪʝ ʧʠʢʦʚʝ ʚʘʨʠʨʘ ʦʪ 670 

kDa ʜʦ 137.14 Da, ʩʧʦʨʝʜ ʧʨʦʪʝʠʥʦʚʠʷ ʤʘʨʢʝʨ (Protein Standard Mix 15-600 kDA  

- Sigma-AldrichÈ) ï ʌʠʛʫʨʠ 7, 8 ʠ 9. ɿʘ ʜʚʝʪʝ ʧʦʨʦʜʠ ʢʦʥʝ ʝ ʜʦʢʘʟʘʥʦ ʠʜʝʥʪʠʯʥʦ 

ʧʨʠʩʲʩʪʚʠʝ ʥʘ ʧʨʦʪʝʠʥʠ ʩ ʚʠʩʦʢʦ ʤʦʣʝʢʫʣʥʦ ʪʝʛʣʦ. ʇʨʝʜʧʦʣʘʛʘʤʝ, ʯʝ ʪʘʟʠ ʛʨʫʧʘ 

ʩʧʘʜʘʪ ʧʨʦʠʟʚʦʜʥʠ ʠʣʠ ʛʨʫʧʠʨʘʥʠ ʧʨʦʪʝʠʥʠ, ʢʦʠʪʦ ʧʲʨʚʦʥʘʯʘʣʥʦ ʩʘ ʨʘʟʜʝʣʝʥʠ. 

ʊʦʚʘ ʩʘ ʩʘ ʧʲʨʚʠʪʝ ʬʨʘʢʮʠʠ, ʚ ʢʦʠʪʦ ʠʤʘ ʩʝʧʘʨʠʨʘʥʠ ʧʨʦʪʝʠʥʠ ʠ ʦʪʜʝʣʝʥʠ 

ʤʝʞʜʫ 4 ʠ 6 ʤʠʥʫʪʘ. 

 

 
 Name Retention 

Time 

Area % Area Height Int 

Type 

Amount Units Peak 

Type 

Peak 

Codes 

1  Thyroglobulin 670 kDa 5.101 319646 13.762 25541 BV 1.000 mg/ml Found  

2 gama-globulin 150 kDa 6.859 807338 34.74 16555 VV 1.000 mg/ml Found  

3 Ovalbumin 44.3 kDa 8.321 326100 14.03 10348 VV 1.000 mg/ml Found  

SampleName: Standart Date Acquired: 2/27/2019 12:09:47 PM EET Channel Description: W2489 ChA 280nm 
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4 Ribonuclease A 13.7 kDa 9.817 324384 13.96 03491 VV 1.000 mg/ml Found  

5 p-Aminobenzoic acid 137.14 kDa 12.094 546295 

 

23.51 31813 VB 1.000 mg/ml Found  

ʌʠʛʫʨʘ 7. ʉʪʘʥʜʘʨʪʥʘ ʢʨʠʚʘ ʥʘ ʧʨʦʪʝʠʥʦʚʠʷ ʤʘʨʢʝʨ (Protein Standard Mix 15-600 kDA  

- Sigma-AldrichÈ) ʟʘ ʘʥʘʣʠʟ ʥʘ ʧʨʦʪʝʠʥʠ ʦʪ ʉʇ ʥʘ ʢʦʥʝ. 

 

ʇʨʘʚʠ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʝ ʧʨʠ ʦʮʝʥʢʘ ʥʘ ʦʙʱʠʪʝ ʧʨʦʪʝʠʥʠ, ʧʨʠʩʲʩʪʚʘʱʠ ʚ 

ʉʇ ʥʘ ʜʚʝʪʝ ʧʦʨʦʜʠ ʠʤʘ ʪʘʢʠʚʘ, ʢʦʠʪʦ ʧʨʠʩʲʩʪʚʘʪ ʚ ʛʦʣʷʤʦ ʧʨʦʮʝʥʪʥʦ 

ʦʪʥʦʰʝʥʠʝ ʧʨʠ ʧʦʨʦʜʘʪʘ ʍʦʣʱʘʡʥʝʨ ʠ ʧʦ-ʤʘʣʢʦ ʚ ʉʇ ʥʘ ʢʦʥʝ ʦʪ ʀʟʪʦʯʥʦ 

ɹ̡ ʣʛʘʨʩʢʘ ʧʦʨʦʜʘ ʠ ʦʙʨʘʪʥʦ. ʊʘʢʠʚʘ ʧʨʦʪʝʠʥʠ ʩʝ ʩʲʜʲʨʞʘʪ ʚ ʧʠʢʦʚʝʪʝ, 

ʦʪʜʝʣʝʥʠ ʤʝʞʜʫ 6-ʪʘ ʠ 9-ʪʘ ʤʠʥʫʪʘ, ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ ʤʦʣʝʢʫʣʥʠʪʝ ʤʘʩʠ ʥʘ 

ɻʘʤʘ-ʛʣʦʙʫʣʠʥ ʠ ʆʚʘʣʙʫʤʠʥ. ɺʘʞʝʥ ʨʝʟʫʣʪʘʪ ʝ, ʯʝ ʧʨʠ ʧʦʨʦʜʘʪʘ ʍʦʣʱʘʡʥʝʨ 

ʣʠʧʩʚʘʪ ʧʠʢʦʚʝ ʩ ʤʦʣʝʢʫʣʥʦ ʪʝʛʣʦ ʦʪ 150 kDa ʠ 44,3 kDa, ʜʦʢʘʪʦ ʚ ʀʟʪʦʯʥʦ 

ɹʲʣʛʘʨʩʢʘ ʧʦʨʦʜʘ ʠʤʘ ʧʨʦʪʝʠʥʦʚʠ ʧʠʢʦʚʝ ʩ ʤʦʣʝʢʫʣʥʦ ʤʘʩʘ 44.3.  

 

 
 Name Retention 

Time 

Area % Area Height Int Type A

mo
unt 

Units Peak Type Peak 

Codes 

6 Ribonuclease A 9.817    Missing   Missing  

1  0.700 1417358 1.04 11757 BB   Unknown I08  

2 Thyroglobulin 5.124 101983349 74.49 2643272 BV  mg/ml Found Q20  

3 gama-globulin 6.859    Missing   Missing  

4 Ovalbumin 8.202 1759676 1.29 64796 VV  mg/ml Found Q20  

5  9.086 13736406 10.03 291701 VV   Unknown  

7  10.930 1503453 1.10 70878 VV   Unknown  

8  11.516 7851861 5.73 263674 VV   Unknown  

9 p-Aminobenzoic acid 12.201 4454408 3.25 205111 VV  mg/ml Found Q20  

1

0 

 13.140 3339437 2.44 162313 VB   Unknown  

1

1 

 14.829 868985 0.63 38170 BB   Unknown  

ʌʠʛʫʨʘ 8ʘ. ʍʨʦʤʘʪʦʛʨʘʤʘ ʥʘ ʧʨʦʪʝʠʥʠ ʦʪ ʉʇ ʥʘ ʧʦʨʦʜʘ ʢʦʥʝ ï ʍʦʣʱʘʡʥʝʨ.  

 

SampleName: 17 Karo Aso kon 250219 Date Acquired: 2/27/2019 2:02:16 PM EET Channel Description: W2489 ChA 280nm 

0
.7

0
0

T
h
y
ro

g
lo

b
u
lin

 -
 5

.1
2
4

O
v
a
lb

u
m

in
 -

 8
.2

0
2

9
.0

8
6

1
0
.9

3
0

1
1
.5

1
6

p
-A

m
in

o
b
e
n
z
o
ic

 a
c
id

 -
 1

2
.2

0
1

1
3
.1

4
0

1
4
.8

2
9

A
U

0.00

0.20

0.40

0.60

0.80

1.00

1.20

1.40

1.60

1.80

2.00

2.20

2.40

2.60

Minutes

0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00



ʅʘʮʠʦʥʘʣʥʘ ʥʘʫʯʥʘ ʧʨʦʛʨʘʤʘ : Ăʈʝʧʨʦʜʫʢʪʠʚʥʠʪʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʚ ʞʠʚʦʪʥʦʚʲʜʩʪʚʦʪʦ 

ʚ ɹʲʣʛʘʨʠʷ - ʅʅʇ ʈɽʇʈʆɹʀʆʊɽʍñ 

 

77 
 

 
 
 Name Retention 

Time 
Area % Area Height Int 

Type 
Amount Units Peak Type Peak 

Codes 

7 Ribonuclease A 9.792 1410936 2.90 73881 VV  mg/ml Found Q20  

1 Thyroglobulin 5.137 14782397 30.36 701261 BV  mg/ml Found Q20  

2 gama-globulin 6.859    Missing   Missing  

3  7.622 2187006 4.49 30160 VV   Unknown  

4 Ovalbumin 8.321    Missing   Missing  

5  8.882 1879441 3.86 63794 VV   Unknown  

6  9.342 3719159 7.64 108411 VV   Unknown  

8  10.506 6652733 13.66 270000 VV   Unknown  

9  11.053 2194737 4.51 112113 VV   Unknown  

10  11.595 7062708 14.51 273246 VV   Unknown  

11 p-Aminobenzoic acid 11.978 1694737 3.48 122885 VV  mg/ml Found Q20  

12  12.298 2184066 4.49 108241 VV   Unknown  

13  13.257 3914049 8.04 174651 VV   Unknown  

14  14.794 643290 1.32 15897 VV   Unknown  

15  15.233 364855 0.75 12114 VV   Unknown  

ʌʠʛʫʨʘ 8ʙ. ʍʨʦʤʘʪʦʛʨʘʤʘ ʥʘ ʧʨʦʪʝʠʥʠ ʦʪ ʉʇ ʥʘ ʢʦʥʝ ï ʀʟʪʦʯʥʦ ɹʲʣʛʘʨʩʢʘ ʧʦʨʦʜʘ.  

 

ʆʮʝʥʢʘʪʘ ʥʘ ʧʠʢʦʚʝʪʝ, ʩʲʜʲʨʞʘʱʠ ʧʨʦʪʝʠʥʠ ʩ ʧʦ-ʥʠʩʢʦ ʤʦʣʝʢʫʣʥʦ ʪʝʛʣʦ 

ʧʦʢʘʟʚʘ, ʯʝ ʧʨʠ ʚʩʠʯʢʠ ʠʟʩʣʝʜʚʘʥʠ ʢʦʥʝ ʦʪ ʜʚʝʪʝ ʧʦʨʦʜʠ ʠʤʘ ʧʨʦʪʝʠʥʠ ʩ ʧʦʯʪʠ 

ʝʜʥʘʢʚʦ ʢʦʣʠʯʝʩʪʚʝʥʦ ʠ ʢʘʯʝʩʪʚʝʥʦ ʧʨʠʩʲʩʪʚʠʝ. ɺʘʞʝʥ ʨʝʟʫʣʪʘʪ, ʢʦʡʪʦ ʝ ʥʦʚ ʠ 

ʥʝʜʦʢʣʘʜʚʘʥ ʜʦ ʩʝʛʘ ʝ, ʯʝ ʠ ʚ ʜʚʝʪʝ ʧʦʨʦʜʠ ʢʦʥʝ ʠʤʘ ʧʨʦʪʝʠʥʦʚʠ ʬʨʘʢʮʠʠ, 

ʩʲʜʲʨʞʘʱʠ ʰʠʨʦʢ ʩʧʝʢʪʲʨ ʦʪ ʧʨʦʪʝʠʥʠ, ʢʦʠʪʦ ʩʝ ʦʪʯʠʪʘʪ ʢʘʪʦ 

ʥʝʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʚ ʦʙʭʚʘʪʘ ʥʘ ʨʘʟʜʝʣʷʥʝ ʤʝʞʜʫ 9-ʪʘ ʠ 11-ʪʘ ʤʠʥʫʪʘ. ɿʘ ʥʘʩ 

ʪʝʟʠ ʧʨʦʪʝʠʥʠ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʥʷʢʦʠ ʠʥʜʠʚʠʜʫʘʣʥʠ ʩʧʝʮʠʬʠʢʠ ʠʣʠ ʨʦʜʦʚʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ʠ ʤʦʛʘʪ ʜʘ ʩʣʫʞʘʪ ʢʘʪʦ ʢʨʠʪʝʨʠʠ ʟʘ ʧʦʨʦʜʥʦ ʨʘʟʛʨʘʥʠʯʘʚʘʥʝ. 

ʉʤʷʪʘʤʝ, ʯʝ ʪʘʟʠ ʛʨʫʧʘ ʧʨʦʪʝʠʥʠ ʚʢʣʶʯʚʘ ʥʷʢʦʠ ʦʪ ʦʩʥʦʚʥʠʪʝ ʩʧʝʨʤʘʪʦʟʦʠʜʥʠ 

ʘʜʭʝʟʠʥʠ, ʟʘ ʢʦʠʪʦ ʩʝ ʟʥʘʝ, ʯʝ ʠʤʘʪ ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʧʨʦʮʝʩʘ ʥʘ ʢʘʧʘʮʠʪʘʮʠʷ ʥʘ 

ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ. 

ʆʪ ʧʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʥʘ HPLC ʤʦʞʝ ʜʘ ʩʝ ʟʘʢʣʶʯʠ, ʯʝ ʧʨʠ ʜʚʝʪʝ ʪʝʩʪʚʘʥʠ 

ʧʦʨʦʜʠ ʠʤʘ ʩʭʦʜʩʪʚʦ ʚ ʢʘʯʝʩʪʚʝʥʦʪʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʦ ʧʨʠʩʲʩʪʚʠʝ ʥʘ ʥʷʢʦʠ 

SampleName: 16 kon Ruby 1218 Date Acquired: 2/27/2019 1:36:46 PM EET Channel Description: W2489 ChA 280nm 
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ʦʩʥʦʚʥʠ ʧʨʦʪʝʠʥʠ ʚ ʉʇ. ɺ ʩʲʱʦʪʦ ʚʨʝʤʝ ʩʝ ʜʝʤʦʥʩʪʨʠʨʘ ʧʨʠʩʲʩʪʚʠʝ ʠʣʠ 

ʦʪʩʲʩʪʚʠʝ ʥʘ ʛʨʫʧʠ ʧʨʦʪʝʠʥʠ, ʢʦʝʪʦ ʩʬʦʨʤʠʨʘ ʩʧʝʮʠʬʠʯʝʥ ʭʨʦʤʘʪʦʛʨʘʬʩʢʠ 

ʧʨʦʬʠʣ, ʠʜʝʥʪʠʯʝʥ ʥʘ ʚʩʝʢʠ ʠʥʜʠʚʠʜ  (ʊʘʙʣʠʮʘ 4). 

 

ʊʘʙʣʠʮʘ 4. ʆʪʥʦʩʠʪʝʣʥʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʦʩʥʦʚʥʠʪʝ ʉʇ ʧʨʦʪʝʠʥʠ ʥʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʜʚʝ 

ʨʦʨʦʜʠ ʢʦʥʝ, ʠʟʯʠʩʣʝʥʠ ʥʘ ʙʘʟʘʪʘ ʥʘ ʚʠʩʦʯʠʥʘʪʘ ʥʘ ʚʲʨʭʘ ʥʘ ʭʨʦʤʘʪʦʛʨʘʬʩʢʠʷ ʧʠʢ. 

ʅʘʡ-ʥʠʩʢʘʪʘ ʩʪʦʡʥʦʩʪ ʩʝ ʧʨʠʝʤʘ ʢʘʪʦ Ă+ñ, ʣʠʧʩʚʘʱʠ ʧʨʦʪʝʠʥʠ ʢʘʪʦñ ïĂ. 

 
˜̉̋̏̃̆ l˒ution time  

(min)  
˙̏̌̆̋̔̌̎́ ̍́̒́ 

(kDa)  
ˢ̏̌́̊̎̆̑̚ ˕̘̈̓̏̎̏ ˎ̛̌̄́̑̒̋́ 

̐̏̑̏̅́ 
Thyroglobulin 5.101 670 +++++ +++ 
Gama-globulin 6.859 150 - - 

Ovalbumin 8.321 44.3 ++ - 
Ribonuclease A 9.817 13.7 - + 

p-Aminobenzoic acid 12.094 137.14 Da ++ ++ 
     

 

SDS PDGE  ʘʥʘʣʠʟʲʪ, ʠʟʚʲʨʰʝʥ ʦʪ (ʌʠʛʫʨʘ 9), ʧʦʟʚʦʣʠ ʜʘ ʩʝ ʠʜʝʥʪʠʬʠʮʠʨʘʪ ʧʨʠ 

ʜʚʝʪʝ ʧʦʨʦʜʠ ʢʦʥʝ ʦʢʦʣʦ 29 ʧʨʦʪʝʠʥʘ ʩ ʜʠʘʧʘʟʦʥ ʥʘ ʤʦʣʝʢʫʣʥʦʪʦ ʪʝʛʣʦ ʦʪ 225 ʜʦ 12 kDa.  

    1     2  3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʌʠʛʫʨʘ 9. SDS PDGE ï ʝʣʝʢʪʨʦʬʦʨʝʟʘ ʥʘ ʉʇ ʦʪ ʜʚʝ ʧʦʨʦʜʠ ʢʦʥʝ ʥʘ 15% ʛʝʣ; 1-

ʧʨʦʪʝʠʥʦʚ ʤʘʨʢʝʨ, 2 - ʧʦʨʦʜʘ ʍʦʣʱʘʡʥʝʨ, 3 ï ʀʟʪʦʯʥʦ ɹ̡ ʣʛʘʨʩʢʘ ʧʦʨʦʜʘ 

 

ʊʝʟʠ ʧʨʦʪʝʠʥʠ ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ ʧʨʦʪʝʠʥʠʪʝ, ʦʪʜʝʣʝʥʠ ʚ ʧʨʦʪʝʠʥʦʚʠʪʝ 

ʧʠʢʦʚʝ ʩʝʧʘʨʠʨʘʥʠ ʯʨʝʟ HPLC ʘʥʘʣʠʟ ʤʝʞʜʫ 6-12 ʤʠʥʫʪʠ. ʆʯʝʚʠʜʥʦ ʧʦʚʝʯʝʪʦ 

ʧʨʦʪʝʠʥʠ ʩʘ ʠʜʝʥʪʠʯʥʠ ʠʣʠ ʩʭʦʜʥʠ ʠ ʟʘ ʜʚʝʪʝ ʧʦʨʦʜʠ. ɺ ʩʲʱʦʪʦ ʚʨʝʤʝ ʠʤʘ ʷʩʥʦ 

ʦʙʦʩʦʙʝʥʠ ʛʨʫʧʠ ʧʨʦʪʝʠʥʠ, ʢʦʠʪʦ ʩʘ ʩʧʝʮʠʬʠʯʥʠ ʠ ʧʨʠʩʲʩʪʚʘʪ ʩʘʤʦ ʚ 
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ʝʷʢʫʣʘʪʠʪʝ ʥʘ ʜʘʜʝʥʘ ʧʦʨʦʜʘ. ʇʦʪʚʲʨʞʜʘʚʘʥʝʪʦ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ HPLC 

ʘʥʘʣʠʟʘ ʯʨʝʟ SDS PAGE, ʧʦʟʚʦʣʠ ʜʘ ʩʝ ʨʘʟʢʨʠʝ ʛʦʣʷʤʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ 

ʧʨʠʩʲʩʪʚʠʝʪʦ ʠʣʠ ʦʪʩʲʩʪʚʠʝʪʦ ʥʘ ʥʷʢʦʠ ʧʨʦʪʝʠʥʠ, ʢʦʠʪʦ ʩʘ ʩʧʝʮʠʬʠʯʥʠ ʟʘ 

ʠʟʩʣʝʜʚʘʥʠʪʝ ʜʚʝ ʧʦʨʦʜʠ ʢʦʥʝ. ʉ ʥʘʩʪʦʷʱʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ ʩʝ ʜʦʢʘʟʚʘ 

ʩʧʝʮʠʬʠʢʘʪʘ ʥʘ ʧʨʦʪʝʠʥʦʚʠʷ ʧʨʦʬʠʣ ʧʨʠ ʢʦʣʠʯʝʩʪʚʝʥʦʪʦ ʧʨʝʜʩʪʘʚʷʥʝ, 

ʦʪʩʲʩʪʚʠʝʪʦ ʠʣʠ ʧʨʠʩʲʩʪʚʠʝʪʦ ʥʘ ʦʪʜʝʣʥʠ ʛʨʫʧʠ ʧʨʦʪʝʠʥʠ. 

ɿʘ ʧʦʨʦʜʘʪʘ ʍʦʣʱʘʡʥʝʨ ʠʤʘ 3 ʧʨʦʪʝʠʥʘ, ʟʘ ʢʦʠʪʦ ʤʦʞʝ ʜʘ ʩʝ ʪʚʲʨʜʠ, ʯʝ ʩʘ 

ʩʧʝʮʠʬʠʯʥʠ ʠ ʧʨʠʩʲʩʪʚʘʪ ʚ ʉʇ ʥʘ ʪʘʟʠ ʧʦʨʦʜʘ. ʊʦʚʘ ʩʘ ʧʨʦʪʝʠʥʠ ʩ ʤʦʣʝʢʫʣʥʘ 

ʤʘʩʘ ʦʪ ʦʢʦʣʦ 76 kDa, ʢʦʠʪʦ ʧʨʠʩʲʩʪʚʘʪ ʚʲʚ ʚʠʩʦʢ ʧʨʦʮʝʥʪ, ʠ ʧʨʦʪʝʠʥʠ ʩ MM 

21.6 kDa ʠ 24.2 kDa.  

ʇʨʠ ʀʟʪʦʯʥʦ ɹ̡ ʣʛʘʨʩʢʘʪʘ ʧʦʨʦʜʘ ʢʦʥʝ ʩʘ ʜʦʢʘʟʘʥʠ ʩʧʝʮʠʬʠʯʥʠ ʧʨʦʪʝʠʥʠ 

ʩ ʤʦʣʝʢʫʣʥʘ ʤʘʩʘ 30.1 kDa ʠ 14.2 kDa, ʢʘʢʪʦ ʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʧʨʦʪʝʠʥʠ ʩ ʥʠʩʢʦ 

ʤʦʣʝʢʫʣʥʘ ʤʘʩʘ 12.6 kDa ʠ ʧʦ-ʥʠʩʢʦ. ʊʝʟʠ ʧʨʦʪʝʠʥʠ ʧʦʯʪʠ ʣʠʧʩʚʘʪ ʚ ʧʦʨʦʜʘʪʘ 

ʍʦʣʱʘʡʥʝʨ (ʌʠʪʫʨʘ 9 ʠ ʊʘʙʣʠʮʘ 5). 

 

 

ʊʘʙʣʠʮʘ 5. ʉʨʘʚʥʠʪʝʣʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʧʨʦʪʝʠʥʠ ʦʪ ʉʇ ʥʘ ʜʚʝ ʧʦʨʦʜʠ ʢʦʥʝ ï 

ʍʦʣʱʘʡʥʝʨ ʠ ʀʟʪʦʯʥʦ ɹʲʣʛʘʨʩʢʘ ʧʦʨʦʜʘ 

 
˜̏̑̏̅́ ˙̏̌̆̋̔̌̎́ ̍́̒́ ̎́ 

̗̘̒̐̆̉̉̎̉̕ ̐̑̏̓̆̉̎̉ 
ˏ̉̒̏̋̏ ̗̐̑̏̆̎̓̎̏ 
̛̐̑̉̒̒̓̃̉̆ ̎́ 
̐̑̏̓̆̉̎̉ 

˚̉̒̋̏ ̗̐̑̏̆̎̓̎̏ 
̛̐̑̉̒̒̓̃̉̆ ̉̌̉ 
̌̉̐̒̃́̉̚ ̐̑̏̓̆̉̎̉ 

ˢ̏̌́̊̎̆̑̚ χφ Ë$́ȟ ςτȢς Ë$Áȟ ςρȢφ 
Ë$Á 

φυȢρ Ë$Áȟ ςπȢφ Ë$Á ςχȢπ 
Ë$Áȟ ρτȢς Ë$Á 

ςφ-υς Ë$Áȟ ρυ-ρχ Ë$Áȟ 
̐̏̅ ρς Ë$Á 

˕̘̈̓̏̎̏ ˎ̛̌̄́̑̒̋́ 
 

σπȢρ Ë$Á ȟ ρτȢς Ë$Áȟ ρςȢφ 
Ë$Áȟ χ-ω Ë$Á 

ρυπ Ë$Áȟ φυȢρ Ë$Áȟ ςπȢφ 
Ë$Á ςχȢπ Ë$Áȟ ρτȢς Ë$Áȟ 

σρ- υς Ë$Áȟ ρυ-ρφ Ë$Á ȟ 

 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʷʪ ʩʣʝʜʥʠʪʝ ʠʟʚʦʜʠ: 

1. ɼʘʥʥʠʪʝ ʟʘ ʧʦʜʚʠʞʥʦʩʪʪʘ, ʧʨʦʛʨʝʩʠʷʪʘ ʠ ʢʠʥʝʤʘʪʠʯʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʠ ʧʨʠ 

ʜʚʝʪʝ ʪʝʩʪʚʘʥʠ ʧʦʨʦʜʠ ï ʍʦʣʱʘʡʥʝʨ ʠ ʀʟʪʦʯʚʥʦ ɹʲʣʛʘʨʢʘ ʧʦʨʦʜʘ, ʥʝ ʧʦʢʘʟʚʘʪ 

ʟʥʘʯʠʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʠ ʨʘʟʣʠʯʠʷ. ʊʦʚʘ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʧʨʝʜʧʦʣʦʞʠ, ʯʝ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʨʦʜʘʪʘ ʠ ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʨʘʟʣʠʯʠʷ, ʩʧʝʨʤʘʪʦʣʦʛʠʯʥʠʪʝ 

ʧʘʨʘʤʝʪʨʠ ʩʘ ʩʭʦʜʥʠ ʠ ʙʝʟ ʟʥʘʯʠʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʨʘʟʣʠʯʠʷ ʥʘ ʜʘʥʥʠʪʝ. 

ɽʜʠʥʩʪʚʝʥʘʪʘ ʚʘʞʥʘ ʨʘʟʣʠʢʘ ʝ ʦʪʢʨʠʪʘ ʚ ʩʪʦʡʥʦʩʪʠʪʝ ʥʘ Head area ʥʘ 
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ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ ʠ ʩʯʠʪʘʤʝ, ʯʝ ʪʝʟʠ ʜʘʥʥʠ ʤʦʛʘʪ ʜʘ ʩʣʫʞʘʪ ʢʘʪʦ 

ʤʦʨʬʦʤʝʪʨʠʯʝʥ ʤʘʨʢʝʨ ʟʘ ʧʦʨʦʜʘʪʘ. 

2. ʆʩʥʦʚʥʠʪʝ ʧʨʦʪʝʠʥʠʪʝ ʚ ʉʇ ʧʨʠ ʜʚʝʪʝ ʧʦʨʦʜʠ ʠʤʘʪ ʚʠʩʦʢ ʧʨʦʮʝʥʪ ʥʘ 

ʠʜʝʥʪʠʯʥʦʩʪ ʠ ʩʭʦʜʩʪʚʦ ʚ ʢʦʣʠʯʝʩʪʚʝʥʦʪʦ ʠ ʢʘʯʝʩʪʚʝʥʦ ʧʨʝʜʩʪʘʚʷʥʝ, 

ʦʧʨʝʜʝʣʝʥʠ ʯʨʝʟ ʭʨʦʤʘʪʦʛʨʘʬʩʢʠ ʘʥʘʣʠʟ ʠ ʧʦʪʚʲʨʜʝʥʠ ʦʪ SDS PAGE 

ʧʨʦʫʯʚʘʥʠʷ. 

3. ɼʦʢʘʟʘʥʠ ʩʘ ʩʧʝʮʠʬʠʢʠ ʚ ʠʥʜʠʚʠʜʫʘʣʥʠʷ ʧʨʦʪʝʠʥʦʚ ʧʨʦʬʠʣ ʥʘ ʢʦʥʝʪʝ, 

ʦʧʨʝʜʝʣʝʥ ʯʨʝʟ HPLC ʘʥʘʣʠʟ. ʇʨʠ ʧʦʨʦʜʘʪʘ ʍʦʣʱʘʡʥʝʨ ʩʘ ʨʝʛʠʩʪʨʠʥʘʠ 11 

ʧʨʦʪʝʠʥʦʚʠ ʧʠʢʘ, ʘ ʟʘ ʀʟʪʦʯʥʦ ɹʲʣʛʘʩʢʘ ʧʦʨʦʜʘ ʩʘ ʨʝʛʠʩʪʨʠʨʘʥʠ 15 ʧʨʦʪʝʠʥʦʚʠ 

ʧʠʢʘ. 

4. ʀʜʝʥʪʠʬʠʮʠʨʘʥʠ ʩʘ ʪʨʠ ʩʧʝʮʠʬʠʯʥʠ ʧʨʦʪʝʠʥʘ ʟʘ ʧʦʨʦʜʘ ʢʦʥʝ ʍʦʣʱʘʡʥʝʨ, ʩ 

ʄʄ 76 kDa, 21.6 kDa ʠ 24.3 kDa. 

5. ʀʜʝʥʪʠʬʠʮʠʨʘʥʠ ʩʘ ʩʘ ʧʨʦʪʝʠʥʠ ʩ ʄʄ 30.1 kDa, 14.2 kDa, 12.6 kDa ʠ 

ʧʨʦʪʝʠʥʠ ʩ ʄʄ ʧʦ-ʥʠʩʢʠ ʦʪ 12 kDa, ʢʦʠʪʦ ʩʘ ʩʧʝʮʠʬʠʯʥʠ ʟʘ ʀʟʪʦʯʥʦ 

ɹʲʣʛʘʨʩʢʘʪʘ ʧʦʨʦʜʘ ʢʦʥʝ. 

ʅʘʩʪʦʷʱʠʪʝ ʧʨʦʫʯʚʘʥʠʷ ʩʘ ʫʩʪʘʥʦʚʠʣʠ ʨʘʟʣʠʯʠʷ ʚ ʧʨʦʪʝʠʥʦʚʠʷ ʧʨʦʬʠʣ 

ʥʘ ʩʧʝʨʤʘʣʪʘ ʧʣʘʟʤʘ ʧʨʠ ʜʚʝ ʧʦʨʦʜʠ ʢʦʥʝ - ʍʦʣʱʘʡʥʝʨ ʠ ʀʟʪʦʯʥʘ ɹʲʣʛʘʨʠʷ, 

ʢʦʠʪʦ ʩʘ ʠʥʜʠʚʠʜʫʘʣʥʠ ʠ ʩʧʝʮʠʬʠʯʥʠ ʟʘ ʧʦʨʦʜʘʪʘ. ʊʝʟʠ ʨʘʟʣʠʯʠʷ ʥʝ ʩʝ 

ʦʪʨʘʟʷʚʘʪ ʚʲʨʭʫ ʦʩʥʦʚʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ ʢʘʪʦ ʦʙʝʤ, 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʩʧʝʨʤʘʟʦʠʜʠʪʝ, ʢʦʣʠʯʝʩʪʚʝʥʦʪʦ ʧʨʦʪʝʠʥʦʚʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ 

ʉʇ, ʧʦʜʚʠʞʥʦʩʪ ʠ ʢʠʥʝʤʘʪʠʯʥʠ ʧʘʨʘʤʝʪʨʠ. ʉʧʝʮʠʬʠʯʝʥ ʤʦʨʬʦʤʝʪʨʠʯʝʥ 

ʤʘʨʢʝʨ ʟʘ ʧʦʨʦʜʘʪʘ ʝ ʧʣʦʱʪʘ ʥʘ ʛʣʘʚʘʪʘ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ, ʩʪʦʡʥʦʩʪʠʪʝ ʟʘ 

ʙʲʨʟʠ ʩʧʝʨʤʘʪʦʟʦʠʜʠ ʧʨʠ ʀʟʪʦʯʥʦ ɹʲʣʛʘʨʩʢʘ ʧʦʨʦʜʘ ʢʦʥ ʠ ʧʦʨʦʜʘ ʍʦʣʱʘʡʥʝʨ 

ʩʘ ʩʲʦʪʚʝʪʥʦ 28,1 Ñ 0,2 Õm2 ʠ 19,9 Ñ 0,3 Õm2. 

ʇʦ ʪʘʟʠ ʪʦʯʢʘ ʧʨʝʜʩʪʦʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʧʨʦʪʝʦʤʝʥ ʘʥʘʣʠʟ ʥʘ 

ʧʨʦʪʝʠʥʠʪʝ ʟʘ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ , ʦʩʚʝʥ ʧʦ ʤʦʣʝʢʫʣʥʘ ʤʘʩʘ, ʥʦ ʠ ʧʦ 

ʠʟʦʝʣʝʢʪʨʠʯʥʘ ʪʦʯʢʘ. 
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1.3 ʈʘʟʨʝʞʜʘʥʝ ʠ ʟʘʤʨʘʟʷʚʘʥʝ ʥʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ -  ʬʘʟʘ ʝʢʩʧʝʨʠʤʝʥʪ ʠ 

ʧʲʨʚʠʯʥʠ ʨʝʟʫʣʪʘʪʠ, ʦʧʠʪʠʪʝ ʧʨʦʜʲʣʞʘʚʘʪ. 

 

ʈʝʟʫʣʪʘʪʠ  

ʇʦ ʟʘʜʘʯʘʪʘ ʩʘ ʧʦʣʫʯʝʥʠ ʠ ʦʮʝʥʝʥʠ ʯʨʝʟ CASA ʝʷʢʫʣʘʪʠ ʦʪ ʢʦʥʝ ï ʜʚʝ 

ʧʦʨʦʜʠ. ʆʮʝʥʢʘʪʘ ʝ ʧʨʦʚʝʜʝʥʘ ʧʨʝʜʠ ʠ ʩʣʝʜ ʟʘʤʨʘʟʷʚʘʥʝ ʥʘ ʧʨʦʙʠʪʝ. ʀʟʧʠʪʘʥʠ 

ʩʘ ʩʨʘʚʥʠʪʝʣʥʦ ʯʝʪʠʨʠ ʨʘʟʨʝʜʠʪʝʣʷ ʟʘ ʟʘʤʨʘʟʷʚʘʥʝ, ʩʲʩ ʩʲʦʪʚʝʪʝʥ ʧʨʦʪʦʢʦʣ ʥʘ 

ʨʘʙʦʪʘ. ɺʩʝʢʠ ʝʷʢʫʣʘʪ ʝ ʨʘʟʜʝʣʷʥ ʥʘ 4 ʯʘʩʪʠ, ʢʘʪʦ ʚʩʷʢʘ ʯʘʩʪ ʝ ʧʦʜʣʘʛʘʥʘ ʥʘ 

ʪʝʭʥʦʣʦʛʠʯʥʘ ʦʙʨʘʙʦʪʢʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʧʨʦʪʦʢʦʣʠʪʝ ʥʘ ʨʘʙʦʪʘ ʥʘ ʚʩʝʢʠ ʝʜʠʥ 

ʦʪ 4ʪʝ ʨʘʟʨʝʜʠʪʝʣʷ. 

1. ʂʦʥʪʨʦʣʘ - ʛʦʪʦʚ ʩʧʝʨʤʦʨʘʨʝʜʠʪʝʣ ʥʘ Minitube; 

2. ʈʘʟʨʝʜʠʪʝʣ ɸ -  1. 2.5 ʛʨ. ɻʣʶʢʦʟʘ, 0.1 ʛʨ. ʆʙʝʟʤʘʩʣʝʥʦ ʤʣʷʢʦ, 0.150 ʛʨ. 

ʃʘʢʪʦʟʘ, 0.150 ʛʨ. ʈʘʬʠʥʦʟʘ, 0.030 ʛʨ. ʅʘʪʨʠʝʚʮʠʪʨʘʪ ʜʠʭʠʜʨʘʪ, 0.476 ʛʨ. 

HEPES, 100 ml. ʜ. ʅ2ʆ, 0.500 ʤʛ. ʇʝʥʠʮʠʣʠʥ,0.500 ʤʛ. ɻʝʥʪʘʤʠʮʠʥ, 

ʗʡʯʝʥ ʞʲʣʪʲʢ 24 ʛʨ., 6 ʤʣ.ʛʣʠʮʝʨʠʥ; 

3. ʈʘʟʨʝʜʠʪʝʣ ɹ- 2.42 gr. Tris,1.34 gr. Citric acid, 1.0 gr. Fructosa, 100 ml. ʜ. 

ʅ2ʆ, ʗʡʯʝʥ ʞʲʣʪʲʢ ï 20 ʤʣ., ɻʣʠʮʝʨʠʥ ï 7 ʤʣ., ʉʪʨʧʪʦʤʠʮʠʥ ï 0.08; 

4. ʈʘʟʨʝʜʠʪʝʣ ʉ- 4.9 ʛʨ. ɻʣʶʢʦʟʘ, 2.4 ʛʨ. ʉʫʭʦ ʤʣʷʢʦ, 150 000 ʝʜʠʥʠʮʠ 

ʧʝʥʠʮʠʣʠʥ, 150 ʤʛ. ʩʪʨʝʧʪʦʤʠʮʠʥ, 100 ml. ʜ. ʅ2ʆ - ʨʘʟʪʚʦʨ ɸ, ʦʪ ʢʦʡʪʦ ʩʝ 

ʚʟʝʤʘʪ 65 ʤʣ ʠ ʩʝ ʩʤʝʩʚʘʪ ʩ 35 ʤʣ ʨʘʟʪʚʦʨ ɺ. 

ʇʨʝʜʚʘʨʠʪʝʣʥʠʪʝ ʜʘʥʥʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ (Ĭ 106 / ml); 

ʇʦʜʚʠʞʥʦʩʪ ʠ ʧʨʦʛʨʝʩʠʚʥʦ ʜʚʠʞʝʥʠʝ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ (%) (ʩʪʘʪʠʯʥʠ, 

ʧʨʦʛʨʝʩʠʚʥʠ ʠ ʥʝʧʨʦʛʨʝʩʠʚʥʠ); ʉʢʦʨʦʩʪ ʥʘ ʜʚʠʞʝʥʠʝ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ (%) 

(ʙʲʨʟʘ, ʩʨʝʜʥʘ ʠ ʙʘʚʥʘ ʩʢʦʨʦʩʪ); ʇʣʦʱ ʥʘ ʛʣʘʚʘʪʘ (Õm2) - (ʦʙʱʦ ʠ ʧʨʠ ʦʪʜʝʣʥʠ 

ʧʦʧʫʣʘʮʠʠ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠ - ʩʪʘʪʠʯʥʠ, ʙʘʚʥʠ, ʩʨʝʜʥʠ ʠ ʙʲʨʟʠ);  ʠ 

ʂʠʥʝʤʘʪʠʯʥʠ ʧʘʨʘʤʝʪʨʠ (ʦʙʱʦ ʠ ʧʨʠ ʦʪʜʝʣʥʠ ʧʦʧʫʣʘʮʠʠ ʥʘ ʩʧʝʨʤʘʪʦʟʦʠʜʠ - 

ʩʪʘʪʠʯʥʠ, ʙʘʚʥʠ, ʩʨʝʜʥʠ ʠ ʙʲʨʟʠ) ʧʦʢʘʟʚʘʪ, ʢʘʢʪʦ ʥʘ ʩʚʝʞʘʪʘ, ʪʘʢʘ ʠ ʟʘ 

ʢʨʠʦʢʦʥʩʝʨʚʠʨʘʥʘʪʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ ʙʣʠʟʢʠ ʩʪʦʡʥʦʩʪʠ, ʩ ʪʝʥʜʝʥʮʠʠ ʟʘ 

ʨʘʟʣʠʯʠʷ. ʈʘʟʣʠʢʠʪʝ ʩʘ ʦʪ ʧʦʨʷʜʲʢʘ ʥʘ ʥʷʢʦʣʢʦ ʧʨʦʮʝʥʪʘ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʠʟʚʦʜʘ, 
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ʯʝ  ʩʣʝʜ ʦʢʦʥʯʘʪʝʣʥʦʪʦ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʣʦʞʠ ʩ ʫʩʧʝʭ ʚ 

ʨʟʧʲʜʥʘʪʘ ʧʨʘʢʪʠʢʘ ʨʘʟʨʘʙʦʪʝʥʠ ʦʪ ʥʘʩ  ʠ ʥʘ ʤʷʩʪʦ ʨʘʟʨʝʜʠʪʝʣʠ, ʢʘʪʦ ʪʘʢʘ ʜʘ ʩʝ 

ʠʟʙʝʛʥʘʪ ʩʢʲʧʠʪʝ ʚʥʦʩʥʠ ʨʘʟʨʝʜʠʪʝʣʠ. 

ʇʨʘʚʠ ʚʧʝʯʘʪʣʝʥʠʷ, ʯʝ ʚ ʥʷʢʦʠ ʦʪ ʩʣʫʯʘʠʪʝ ʩʣʝʜ ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷ, ʤʝʩʪʥʠʪʝ 

ʨʘʟʨʝʜʠʪʝʣʠ ʧʦʢʘʟʚʘʭʘ ʧʦ-ʜʦʙʨʠ ʨʝʟʫʣʪʘʪʠ, ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ  ʧʨʦʛʨʝʩʠʚʥʦ 

ʧʦʜʚʠʞʥʠʪʝ ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ,  ʩʢʦʨʦʩʪ ʥʘ ʙʲʨʟʦ, ʩʨʝʜʥʦ ʙʲʨʟʦ ʧʦʜʚʠʞʥʠʪʝ, ʚ 

ʩʨʘʚʥʝʥʠʝ ʩ ʙʘʚʥʦ ʧʦʜʚʠʞʥʠʪʝ, ʜʦʧʲʣʥʝʥʦ ʩ ʥʷʢʦʠ ʪʝʥʜʝʥʮʠʠ ʥʘ 

ʢʠʥʝʤʘʪʠʯʥʠʪʝ ʧʘʨʘʤʝʪʨʠ.  ʀʟʧʠʪʚʘʥʝʪʦ ʥʘ ʧʨʦʪʦʢʦʣ ʥʘ ʨʘʙʦʪʘ ʩ ʜʦʙʘʚʷʥʝ ʢʲʤ 

ʨʘʟʨʝʜʠʪʝʣʠʪʝ ʥʘ ʘʥʪʠʦʢʩʠʜʘʥʪʘ ɺʠʪ. ʉ ʚ ʜʦʟʘ 1.8 ʤʛ/ʤʣ, ʩʲʱʦ ʧʘʢʘʟʚʘ ʧʦ-ʜʦʙʨʠ 

ʨʝʟʫʣʪʘʪʠ, ʧʦʚʣʠʷʚʘʡʢʠ ʧʦʣʦʞʠʪʝʣʝʥ ʝʬʝʢʪ ʢʘʢʪʦ ʚʲʨʭʫ ʧʦʜʚʠʞʥʦʩʪʪʘ ʩʣʝʜ 

ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷ. ʏʨʝʟ ʙʠʦʭʠʤʠʯʥʠ ʠʩʣʝʜʚʘʥʠʷ ʥʘ ʦʩʥʦʚʥʠ ʧʦʢʘʟʘʪʝʣʠ  ʩʝ 

ʜʦʢʘʟʚʘ ʩʝ, ʯʝ ʩʝ ʟʘʧʘʟʚʘ ʚ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʘʢʪʠʚʥʦʩʪʪʘ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʝʥʟʠʤʠ ʚ 

ʩʧʝʨʤʘʣʥʘʪʘ ʧʣʘʟʤʘ, ʢʘʪʦ ʦʧʠʪʠʪʝ ʩʘ ʧʨʦʚʝʜʝʥʠ ʚʲʨʭʫ ʚʦʜʥʦ-ʨʘʟʪʚʦʨʠʤʠʪʝ ʠ 

ʪʨʠʪʦʥ ï ʨʘʟʪʚʦʨʠʤʠʪʝ ʝʢʩʪʨʘʢʪʠ ʦʪ ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ ʥʘ ʞʨʝʙʮʠ.  

ʇʨʝʜʩʪʦʠ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʘʥʘʣʠʟʠ ʠ ʧʦʣʫʯʝʥʠʪʝ ʜʘʥʥʠ ʱʝ ʩʝ 

ʘʥʘʣʠʟʠʨʘʪ  ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʠ ʱʝ ʩʝ ʠʟʛʦʪʚʠ ʧʫʙʣʠʢʘʮʠʷ. 

 

3.ɹʠʦʪʝʭʥʦʣʦʛʠʠ ʟʘ ʠʥʪʝʥʟʠʬʠʢʘʮʠʷ ʥʘ  ʨʝʧʨʦʜʫʢʮʠʷʪʘ 

3.1. ʆʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʨʘʥʥʘ ʨʝʧʨʦʜʫʢʮʠʷ 

3.2. ʋʧʣʲʪʥʷʚʘʥʝ ʥʘ  ʨʝʧʨʦʜʫʢʮʠʷʪʘ/ʨʘʞʜʘʥʠʷʪʘ 

3.3. ʇʨʦʛʨʘʤʠʨʘʥʝ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʘʪʘ ʢʘʤʧʘʥʠʷ ʯʨʝʟ ʠʟʧʦʣʟʚʘ ɹɸɼ  

1. ʈʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʠ ʟʘ ʩʠʥʭʨʦʥʠʟʠʨʘʥʝ ʥʘ ʝʩʪʨʫʩʘ ʯʨʝʟ 

ʧʨʠʣʘʛʘʥʝ ʥʘ ʭʦʨʤʦʥʘʣʥʠ ʩʨʝʜʩʪʚʘ 

2. ʈʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʠ ʟʘ ʩʠʥʭʨʦʥʠʟʠʨʘʥʝ ʥʘ ʝʩʪʨʫʩʘ ʯʨʝʟ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʥʝʭʦʨʤʦʥʘʣʥʠ ʙʠʦʘʢʪʠʚʥʠ ʜʦʙʘʚʢʠ 

 ʈʝʟʫʣʪʘʪʠ   

 ʀʟʚʲʨʰʝʥʠ ʩʘ ʩʲʚʤʝʩʪʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʩ ʫʯʘʩʪʥʠʮʠ ʦʪ ʀɹʀʈ, ɹɸʅ ï ʇ2 ʠ  

ɸʋ, ʇʣʦʚʜʠʚ - ʇ4. ʈʘʙʦʪʝʥʦ ʝ ʩ ʢʦʙʠʣʠ ʦʪ ʧʦʨʦʜʠʪʝ ʏʠʩʪʦʢʨʲʚʥʘ ʘʨʘʙʩʢʘ ï 8 

ʢʦʙʠʣʠ ʠ ʀʟʪʦʯʥʦʙʲʣʛʘʨʩʢʘ ï 12 ʢʦʙʠʣʠ, ʦʪʛʣʝʞʜʘʥʠ ʚ ɼʇ "ʂʘʙʠʶʢ". 



ʅʘʮʠʦʥʘʣʥʘ ʥʘʫʯʥʘ ʧʨʦʛʨʘʤʘ : Ăʈʝʧʨʦʜʫʢʪʠʚʥʠʪʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʚ ʞʠʚʦʪʥʦʚʲʜʩʪʚʦʪʦ 

ʚ ɹʲʣʛʘʨʠʷ - ʅʅʇ ʈɽʇʈʆɹʀʆʊɽʍñ 

 

83 
 

ʇʨʠʣʦʞʝʥʘ ʝ ʭʨʘʥʠʪʝʣʥʘ ʜʦʙʘʚʢʘ Equi Vita Forte, The Netherlands, ʜʘʚʘʥʘ ʧʦ 

ʦʧʨʝʜʝʣʝʥʘ ʩʭʝʤʘ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 6 ʩʝʜʤʠʮʠ. ʇʨʝʜʠ ʥʘʯʘʣʦʪʦ ʥʘ ʦʧʠʪʘ ʦʪ 

ʢʦʙʠʣʠʪʝ ʩʘ ʧʦʣʫʯʝʥʠ ʢʨʲʚʥʠ ʧʨʦʙʠ ʟʘ ʘʥʘʣʠʟ ʥʘ ʭʝʤʘʪʦʣʛʠʯʥʠ ʠ ʙʠʦʭʠʤʠʯʥʠ 

ʧʘʨʘʤʝʪʨʠ. ʊʘʢʠʚʘ ʧʨʦʙʠ ʩʘ ʧʦʣʫʯʝʥʠ ʥʘ ʧʲʨʚʘʪʘ ʩʝʜʤʠʮʘ ʩʣʝʜ ʥʘʯʘʣʦʪʦ ʥʘ 

ʦʧʠʪʘ, ʢʘʢʪʦ ʠ ʚ ʢʨʘʷ ʥʘ ʪʨʝʪʠʨʘʥʝʪʦ. ʋʩʧʦʨʝʜʥʦ ʩ ʪʦʚʘ ʝ  ʯʨʝʟ ʝʭʦʛʨʘʬʠʷ ʝ 

ʧʨʦʩʣʝʜʝʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ ʝʩʪʨʘʣʥʠʷ ʮʠʢʲʣ, ʢʘʢʪʦ ʩʝ ʩʣʝʜʠ ʟʘ ʨʘʟʤʝʨʘ 

ʥʘ ʬʦʣʠʢʫʣʠʪʝ. ʂʦʙʠʣʠʪʝ ʩʘ ʨʘʟʜʝʣʝʥʠ ʥʘ 2 ʛʨʫʧʠ ï ʪʨʝʪʠʨʘʥʠ ʦʧʠʪʥʘ ʛʨʫʧʘ 1 (ʚ 

ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 4 ʤʝʩʝʮʘ ʧʦ 7 ʜʥʠ ʚ ʤʝʩʝʮʘ e ʜʘʚʘʥʘ ʭʨʘʥʠʪʝʣʥʘ ʜʦʙʘʚʢʘ) ʠ 

ʥʝʪʨʝʪʠʨʘʥʠ ʦʧʠʪʥʘ ʛʨʫʧʘ 2 . 

 ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʧʲʨʚʠʪʝ ʙʠʦʭʠʤʠʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ 48 ʧʨʦʙʠ ʧʦʢʘʟʘʭʘ 

ʟʘʚʠʰʝʥʠ ʧʦʢʘʟʘʪʝʣʠ ʥʘ WBC ʠ RBC, ʧʦʚʠʰʝʥʠ ʥʠʚʘ ʥʘ ʃɼʍ, ʢʨʝʘʪʠʥʠʥ, ɸʃʊ, 

ʬʦʩʬʦʨ ʠ ʙʠʣʠʨʫʙʠʥ ʠ ʥʠʩʢʦ ʥʠʚʦ ʥʘ ʉʘ. ʅʘ ʧʲʨʚʘʪʘ ʩʝʜʤʠʮʘ ʦʪ ʥʘʯʘʣʦʪʦ ʥʘ 

ʪʨʝʪʠʨʘʥʝʪʦ ʢʨʲʚʥʘʪʘ ʢʘʨʪʠʥʘ ʩʝ ʥʦʨʤʘʣʠʟʠʨʘ, ɸʃʊ ʠ ʃɼʍ ʦʩʪʘʚʘʪ ʚʠʩʦʢʠ, 

ʢʨʝʘʪʠʥʠʥʘ ʚʣʠʟʘ ʚ ʥʦʨʤʘ, ʉʘ ʠʤʘ ʪʝʥʜʝʥʮʠʷ ʢʲʤ ʧʦʢʘʯʚʘʥʝ, ʈ ʝ ʦʱʝ ʚʠʩʦʢ, 

ʙʠʣʠʨʫʙʠʥʘ ʝ ʚ ʥʦʨʤʘ. ɺ ʢʨʘʷ ʥʘ ʪʨʝʪʠʨʘʥʝʪʦ - ɸʃʊ ʥʘʤʘʣʷʚʘ, ʃɼʍ ʝ ʦʱʝ 

ʚʠʩʦʢ, ʙʠʣʠʨʫʙʠʥ ʠ ʢʨʝʘʪʠʥʠʥ ʚ ʥʦʨʤʘ, ʉʘ ʝ ʦʱʝ ʥʠʩʲʢ, ʈ ʚʠʩʦʢ ʩ ʪʝʥʜʝʥʮʠʷ ʟʘ 

ʥʘʤʘʣʷʚʘʥʝ. ï ʊʘʙʣʠʮʘ 6. 

  

ʊʘʙʣʠʮʘ 6. ʉʨʘʚʥʠʪʝʣʥʠ ʭʝʤʘʪʦʣʦʛʠʯʥʠ ʠ ʙʠʦʭʠʤʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ ʥʘ ʪʨʝʪʠʨʘʥʠ ʠ 

ʥʝʪʨʝʪʠʨʘʥʠ ʢʦʙʠʣʠ. 

˜̏̋́̈́̓̆̌ 

-ÅÁÎϻ3% ˜̏̑̏̅́ 
˜̑̏̂́ ː̑̔̐́ 

ˤˍ̑˜ ˕ˎ ̃ ˜̛̑̃́ ˏ̓̏̑́ ˟̑̆̓́ ̓̑̆̓̉̑́̎̉ ̎̆̓̑̆̓̉̑́̎̉ 

ALT υυȟςψ ϻ 
5,368 υυȟρφ ϻ χȟψυς υυȟτ ϻ χȟςψω 

72,62 ϻ 
8,911 τρȟρυ ϻ ψȟωρρ υςȟπψ ϻ ωȟψψ υσȟρψ ϻ χȟςψω υχȟσω ϻ χȟψυς 

LDH ρςχψȟυ ϻ 
55,66 

ρρτωȟυ ϻ 
81,41 

ρτπχȟυ ϻ 
75,57 

ρτυψ ϻ 
92,38 

ρςρχȟχ ϻ 
92,38 ρρυωȟω ϻ ρπςȟτ 

ρρψυȟχ ϻ 
75,57 

ρσχρȟτ ϻ 
81,41 

Creat ρψυȟψ ϻ 
17,28 ρχπȟψ ϻ ςυȟςχ ςππȟω ϻ ςσȟτφ 

ςωφȟυ ϻ 
28,68 ρστȟυ ϻ 28,68 ρςφȟφ ϻ σρȟψ ρφυȟω ϻ ςσȟτφ ςπυȟψ ϻ ςυȟςχ 

Ca ρȟσσυ ϻ 
0,189 

ρȟπυψ ϻ 
0,2769 ρȟφρρ ϻ πȟςυχ 

ςȟρψω ϻ 
0,314 

πȟψψωτ ϻ 
0,314 

πȟωςυχ ϻ 
0,3483 ρȟρψρ ϻ πȟςυχ 

ρȟτψω ϻ 
0,2769 

TBL τφȟυυ ϻ 
5,08 τςȟψυ ϻ χȟτσ υπȟςτ ϻ φȟψωχ 

χτȟςτ ϻ 
8,431 σσȟτω ϻ ψȟτσρ σρȟως ϻ ωȟστψ υςȟυς ϻ φȟψωχ τπȟυχ ϻ χȟτσ 

P τȟπτω ϻ 
0,244 

τȟπτφ ϻ 
0,3565 τȟπυς ϻ πȟσσρ 

φȟσσυ ϻ 
0,405 ςȟχπχ ϻ πȟτπυ σȟρπτ ϻ πȟττψφ 

σȟψυυ ϻ 
0,3309 

τȟςτς ϻ 
0,3565 

WBC ςςȟχω ϻ 
15,76 ρρȟτ ϻ ςσȟπυ στȟρω ϻ ςρȟτ φȟψσ ϻ ςφȟρφ φȟυχω ϻ ςφȟρφ υτȟωψ ϻ ςωȟπρ σσȟσυ ϻ ςρȟτ ρςȟςτ ϻ 23,05 

Lym τπȟωτ ϻ 
1,699 τρ ϻ ςȟτψυ τπȟψψ ϻ ςȟσπχ σσȟρς ϻ ςȟψς τσȟρς ϻ ςȟψς τφȟυψ ϻ σȟρςχ τρȟχφ ϻ ςȟσπχ τπȟρς ϻ ςȟτψυ 

Mon υȟυρυ ϻ 
1,503 σȟφπυ ϻ ςȟρωψ χȟτςτ ϻ ςȟπτ 

ψȟπωσ ϻ 
2,494 τȟψφσ ϻ ςȟτωτ σȟυψχ ϻ ςȟχφφ τȟρυτ ϻ ςȟπτ φȟψχυ ϻ ςȟρωψ 

Gra υσȟρψ ϻ 
2,068 54,6 ϻ σȟπςυ υρȟχχ ϻ ςȟψπψ 

υψȟφσ ϻ 
3,433 υρȟωω ϻ σȟτσσ τψȟωσ ϻ σȟψπφ υσȟωυ ϻ ςȟψπψ υςȟτς ϻ σȟπςυ 
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RBC ψȟφψς ϻ 
0,853 ψȟπρς ϻ ρȟςτψ ωȟσυς ϻ ρȟρυψ 

ρπȟττ ϻ 
1,416 χȟψπψ ϻ ρȟτρφ χȟψπρ ϻ ρȟυχ χȟωπρ ϻ ρȟρυψ ωȟτφσ ϻ ρȟςτψ 

MCV υυȟυφ ϻ 
9,463 τυȟρχ ϻ ρσȟψτ φυȟωφ ϻ ρςȟψυ 

χρȟρρ ϻ 
15,71 τχȟττ ϻ ρυȟχρ τψȟρυ ϻ ρχȟτς τφ ϻ ρςȟψυ φυȟρσ ϻ ρσȟψτ 

Hct σφȟπυ ϻ 
0,771 σχȟςσ ϻ ρȟρςψ στȟψχ ϻ ρȟπτχ στȟφψ ϻ ρȟςψ σφȟςψ ϻ ρȟςψ σχȟς ϻ ρȟτρω σφȟωσ ϻ ρȟπτχ συȟρψ ϻ ρȟρςψ 

MCH ρςȟςψ ϻ 
0,109 ρςȟρχ ϻ πȟρφ ρςȟσω ϻ πȟρτψ 

ρςȟσς ϻ 
0,182 ρςȟστ ϻ πȟρψς ρςȟρω ϻ πȟςπρσ ρςȟσ ϻ πȟρτψυ ρςȟςφ ϻ πȟρφ 

RDW ρυȟπυ ϻ 
0,468 ρυȟψς ϻ πȟφψτ ρτȟςω ϻ πȟφσυ 

ρχȟσρ ϻ 
0,777 ρτȟςω ϻ πȟχχχ ρσȟυφ ϻ πȟψφρς 

ρυȟχτ ϻ 
0,6354 

ρτȟσχ ϻ 
0,6845 

Hb ρπȟςχ ϻ 
0,247 ρπȟχφ ϻ πȟσφρ ωȟχω ϻ πȟσσυ 

ρρȟςχ ϻ 
0,409 ωȟφψφ ϻ πȟτπω ωȟψχ ϻ πȟτυσψ 

ρπȟφς ϻ 
0,3348 

ωȟωσρ ϻ 
0,3607 

THR σφςȟχ ϻ 
36,46 σψρȟψ ϻ υσȟσσ στσȟφ ϻ τωȟυ 

ςπσȟσ ϻ 
60,51 υτυȟω ϻ φπȟυρ σσω ϻ φχȟπω σπσȟφ ϻ τωȟυ τςρȟω ϻ υσȟσσ 

MPV ρπȟςχ ϻ 
2,578 ρσȟπσ ϻ σȟχχρ χȟυςτ ϻ σȟυ 

ρυȟρχ ϻ 
4,279 χȟωτ ϻ τȟςχω χȟχρφ ϻ τȟχττ ρσȟπσ ϻ σȟυ χȟυς ϻ σȟχχρ 

POW ωȟτωφ ϻ 
0,182 ωȟψψω ϻ πȟςφχ ωȟρπς ϻ πȟςτψ 

ωȟρωυ ϻ 
0,303 ρπȟρρ ϻ πȟσπσ ωȟρχω ϻ πȟσσυφ 

ωȟρπω ϻ 
0,2476 

ωȟψψς ϻ 
0,2667 

MCHC ςφȟφψ ϻ 
0,186 ςφȟψς ϻ πȟςχς ςφȟυσ ϻ πȟςυς 

ςχȟτρ ϻ 
0,308 ςφȟυτ ϻ πȟσπψ ςφȟπω ϻ πȟστςρ 

ςφȟφψ ϻ 
0,2524 

ςφȟφψ ϻ 
0,2719 

 
 

˜̑̉̈̎́̋ 
  

F - ̋ ̑̉̓̆̑̉̊ ̉ 
̒̓̆̐̆̎ ̎́ 
̅̏̒̓̏̃̆̑̎̏̒̓ 

 

 
˙̏̅̆̌ ρ 

ˡ́̋̓̏̑ ˜̏̑̏̅́ ˜̑̏̂́ ː̑̔̐́ ː̑̔̐́ɕ˜̏̑̏̅́ 

ALT 0,0005 3,213* 0,1555 6,438* 
LDH 5,419* 2,778* 2,808 0,0751 
Creat 0,7613 10,81*** 1,342 3,986* 
Ca 2,154 5,406** 0,6664 0,0047 
TBL 0,5339 7,833** 1,395 1,064 
P 0,0001 23,74*** 0,6356 0,0032 
WBC 0,5272 0,9926 0,4524 0,543 
Lym 0,0013 5,774** 0,2332 0,0062 
Mon 1,629 0,8119 0,8271 1,331 
Gra 0,4702 1,948 0,1364 0,4536 
RBC 0,6226 1,119 0,8453 1,371 

 

ɼʘʥʥʠʪʝ ʩʘ ʦʙʨʘʙʦʪʝʥʠ ʚʘʨʠʘʮʠʦʥʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʩ ʧʦʤʦʱʪʘ ʥʘ 

ʩʧʝʮʠʘʣʠʟʠʨʘʥ ʩʦʬʪʫʝʨ (SPSS 21, IBM).  

 

 ʆʪ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ ʝʭʦʛʨʘʬʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ ʨʘʟʤʝʨʘ ʥʘ 

ʬʦʣʠʢʫʣʠʪʝ ʧʨʠ ʪʨʝʪʠʨʘʥʠʪʝ  ʠ ʥʝʪʨʝʪʠʨʘʥʠ ʢʦʙʠʣʠ, , ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪʪʘ ʥʘ 

ʧʦʣʦʚʠʷ ʮʠʢʲʣ ʠ ʧʨʦʷʚʘʪʘ ʥʘ ʧʦʣʦʚ ʮʠʢʲʣ ʝ ʚʠʜʥʦ, ʯʝ ʠʟʧʦʣʟʚʘʪʘ ʭʨʘʥʠʪʝʣʥʘ 

ʜʦʙʘʚʢʘ ʦʢʘʟʚʘ ʧʦʣʦʞʠʪʝʣʥʦ ʚʣʠʷʥʠʝ ʥʝ ʩʘʤʦ ʚʲʨʭʫ ʭʝʤʘʪʦʣʦʛʠʯʥʠʪʝ 

ʧʘʨʘʤʝʪʨʠ, ʥʦ ʠ ʚʲʨʭʫ ʨʝʧʨʦʜʫʢʪʠʚʥʠʷ ʩʪʘʪʫʩ ʥʘ ʢʦʙʠʣʠʪʝ ʠ ʙʠ ʤʦʛʣʘ ʩ ʫʩʧʝʭ 

ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʠʷ ʧʨʦʮʝʩ (ʊʘʙʣʠʮʘ 7). 
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           ʊʘʙʣʠʮʘ 7. ʉʨʘʚʥʠʪʝʣʥʠ ʜʘʥʥʠ ʦʪ ʝʭʦʛʨʘʬʩʢʠ ʠʟʩʣʝʜʚʘʥʠʷ ʥʘ  

           ʨʘʟʤʝʨʘ ʥʘ ʬʦʣʠʢʫʣʠʪʝ ʧʨʠ ʪʨʝʪʠʨʘʥʠʪʝ ʢʦʙʠʣʠ 
 ˤ̛̉̒̓̏̋̑̃̎́ ˍ̑́̂̒̋́ 

̐̏̑̏̅́  

˕̘̈̓̏̎̏ ˎ̛̌̄́̑̒̋́ ̐̏̑̏̅́ 

˝́̈̍̆̑ ̎́ ̏̌̉̋̔̌́̕ 

˟̑̆̓̉̑́̎̉ 

˚̆̓̑̆̓̉̑́̎̉ 

 

συȢσψ ̍̍ 

στȢψω ̍̍                        

 

σψȢςυ ̍̍ 

σφȢωτ ̍̍ 

 

˜̛̑̏̅̌̇̉̓̆̌̎̏̒̓ ̎́ ̆̒̓̑̔̒́ 

˟̑̆̓̉̑́̎̉  

˚̆̓̑̆̓̉̑́̎̉ 

 

 

τȢπχ̅̎̉ 

σȢωτ ̅̎̉                                                          

 

υȢυ ̅̎̉ 

σȢφς ̅̎̉ 

˜̏̌̏̃ ˣ̛̉̋̌ 

˟̑̆̓̉̑́̎̉  

˚̆̓̑̆̓̉̑́̎̉ 

 

ςπȢς ̅̎̉ 

ςρȢπ ̅̎̉ 

 

20 ̅ ̎̉ 

ςς ̅̎̉ 

 

 ʆʪ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʝ ʚʠʜʥʦ, ʯʝ ʠʟʧʦʣʟʚʘʪʘ ʭʨʘʥʠʪʝʣʥʘ ʜʦʙʘʚʢʘ 

ʦʢʘʟʚʘ ʧʦʣʦʞʠʪʝʣʥʦ ʚʣʠʷʥʠʝ ʥʝ ʩʘʤʦ ʚʲʨʭʫ ʭʝʤʘʪʦʣʦʛʠʷʥʠʪʝ ʧʘʨʘʤʝʪʨʠ, ʥʦ ʠ 

ʚʲʨʭʫ ʨʝʧʨʦʜʫʢʪʠʚʥʠʷ ʩʪʘʪʫʩ ʥʘ ʢʦʙʠʣʠʪʝ ʠ ʙʠ ʤʦʛʣʘ ʩ ʫʩʧʝʭ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʚ 

ʨʝʧʨʦʜʫʢʪʠʚʥʠʷ ʧʨʦʮʝʩ. ʇʦʜʛʦʪʚʷ ʩʝ ʧʫʙʣʠʢʘʮʠʷ ʧʦ ʚʲʧʨʦʩʘ.   

 ʇʨʝʜʩʪʦʠ ʦʢʦʥʯʘʪʝʣʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠʪʝ ʠ ʧʦʜʛʦʪʦʚʢʘ ʥʘ 

ʧʫʙʣʠʢʘʮʠʷ ʧʦ ʚʲʧʨʦʩʘ.   

ɺ ʟʘʢʣʶʯʝʥʠʝ ʧʦ ʈʇ 3 ʩʘ ʧʦʩʪʠʛʥʘʪʠ ʩʣʝʜʥʠʪʝ ʦʩʥʦʚʥʠ ʨʝʟʫʣʪʘʪʠ 

- ʀʟʛʦʪʚʷʥʠ ʥʘ ʩʧʝʨʤʦʛʨʘʤʠ; ʩʝʣʝʢʪʠʨʘʥʝ ʥʘ ʧʦʜʭʦʜʷʱʠ  - ʞʨʝʙʮʠ 

ʨʘʟʧʣʦʜʥʠʮʠ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ - CASA; 

- ɿʘʤʨʘʟʷʚʘʥʝ ʥʘ ʝʷʢʫʣʘʪʠ ʠ ʩʨʘʚʥʠʪʝʣʝʥ ʘʥʘʣʠʟ ʥʘ ʢʨʠʦʪʦʣʝʨʘʥʪʥʦʩʪʪʘ ʥʘ 

ʩʧʝʨʤʘʪʦʟʦʠʜʠʪʝ ï ʠʟʚʲʨʰʝʥʦ ʝ ʟʘʤʨʘʟʷʚʘʥʝ ʩ ʜʚʝ ʧʨʦʪʝʢʪʠʚʥʠ ʩʨʝʜʠ; 

- ʀʟʦʣʠʨʘʥʝ ʠ ʘʥʘʣʠʟ ʥʘ ʩʝʤʠʥʘʣʥʦ ʧʣʘʟʤʝʥʠ ʧʨʦʪʝʠʥʠ ï HPLC, SDS 

PAGE; 

-  ʈʘʟʨʘʙʦʪʢʘ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʙʠʦʪʝʭʥʦʣʦʛʠʷʪʘ ʟʘ ʩʲʭʨʘʥʝʥʠʝ ʠ 

ʢʨʠʦʢʦʥʩʝʨʚʘʮʠʷ ʥʘ ʩʧʝʨʤʘ ʦʪ ʢʦʥʝ ʯʨʝʟ ʠʟʧʠʪʚʘʥʝ ʥʘ ʨʘʟʨʝʜʠʪʝʣʠ;  

- ʉʲʙʠʨʘʥʝ ʥʘ ʢʣʝʪʢʠ ʟʘ ʪʲʨʩʝʥʝ ʥʘ ʤʝʞʜʫʚʠʜʦʚʠ ʨʘʟʣʠʢʠ ʧʨʠ ɼʅʂ 

ʤʝʪʠʣʠʨʘʥʝʪʦ ʚ ʩʧʝʨʤʘʪʘ; 

- ʆʙʤʷʥʘ ʥʘ ʦʧʠʪ ʤʝʞʜʫ ʧʘʨʪʥʴʦʨʠʪʝ ʨʘʙʦʪʝʱʠ ʧʦ ʈʇ3; 
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- ʉʲʙʠʨʘʥʝ ʥʘ ʤaʪʝʨʠʘʣʠ ʟʘ ʦʪʧʝʯʘʪʚʘʥʝ ʥʘ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʠ 

ʧʫʙʣʠʢʘʮʠʠ ʚ ʨʝʥʦʤʠʨʘʥʠ ʥʘʫʯʥʠ ʠʟʜʘʥʠʷ. 

- ʇʨʠʝʪʘ ʟʘ ʧʝʯʘʪ ʥʘʫʯʥʘ ʧʫʙʣʠʢʘʮʠʷ  

Comparative characterization of seminal plasma proteins in Holstein and East 

Bulgarian   horse breeds in relation with functional parameters of spermatozoa, M. 

G. Ivanova, B. A. Georgiev, P. S. Taushanova, D. G. Gradinarska, T. S. 

Tsvetkov& Z. A. Shekerov ï ʈʇ 3 

- ʇʦʜʛʦʪʦʚʢʘ ʠ ʦʪʧʝʯʘʪʚʘʥʝ ʥʘ ʣʠʩʪʦʚʢʠ, ʩ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ 

ʩʨʝʜ ʬʝʨʤʝʨʠ ʠ ʯʘʩʪʥʠ ʩʪʦʧʘʥʠ, ʦʪʛʣʝʞʜʘʱʠ ʦʚʮʝ ʠ ʢʦʥʝ: ʈʇ3  - Ăʆʉʅʆɺʅʀ 

ɿʅɸʅʀʗ ɿɸ ʀɿʂʋʉʊɺɽʅʆ ʆʉɽʄɽʅʗɺɸʅɽ, ɿɸʇʃʆɼʗɽʄʆʉʊ ʀ 

ʇʃʆɼʆɺʀʊʆʉʊ ʅɸ ʂʆɹʀʃʀʊɽñ ï 600 ʣʠʩʪʦʚʢʠ;   

 

ɽʭʦʛʨʘʬʩʢʠ ʧʨʝʛʣʝʜʠ ʥʘ ʢʦʙʠʣʠʪʝ ʦʪ ʩʪʘʜʦʪʦ, ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʝʩʪʨʘʣʥʠʷ ʮʠʢʲʣ 

ʥʘ ʯʘʩʪ ʦʪ ʢʦʙʠʣʠʪʝ, ʝʩʪʝʩʪʚʝʥʦ ʧʦʢʨʠʚʘʥʝ ʥʘ ʪʨʠ ʢʦʙʠʣʠ;, ʠʟʢʫʩʪʚʝʥʦ 

ʦʩʝʤʝʥʷʚʘʥʝ ʥʘ ʢʦʙʠʣʘ ʩ ʦʭʣʘʜʝʥ ʩʝʤʝʥʝʥ ʤʘʪʝʨʠʘʣ, ʠʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ ʥʘ 

ʢʦʙʠʣʘ ʩ ʜʲʣʙʦʢʦ ʟʘʤʨʘʟʝʥ ʩʝʤʝʥʝʥ ʤʘʪʝʨʠʘʣ ʉʉɸ, ʀɾʅ-ʂʦʩʪʠʥʙʨʦʜ. 

 

 ʇʨʝʟ ʦʪʯʝʪʥʠʷʪ ʧʝʨʠʠʦʜ ʢʦʣʝʢʪʠʚʘ ʥʘ ɸʛʨʘʨʝʥ ʫʥʠʚʨʝʩʠʪʝʪ, ʇʣʦʚʜʠʚ 

ʨʘʟʨʘʙʦʪʠ ʩʣʝʜʥʠʪʝ ʟʘʜʘʯʠ : 

- ʇʦʩʝʱʝʥʠʷ ʥʘ ʬʝʨʤʠ, ʩ ʮʝʣ ʩʲʙʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʟʘ ʧʨʦʠʟʭʦʜ, ʧʨʦʜʫʢʪʠʚʥʠ 

ʢʘʯʝʩʪʚʘ ʠ ʟʜʨʘʚʝʥ ʩʪʘʪʫʩ ʥʘ ʢʦʙʠʣʠ. 

- ʀʟʙʦʨ ʥʘ ʬʝʨʤʠ, ʢʦʠʪʦ ʜʘ ʫʯʘʩʪʚʘʪ ʚ ʦʧʠʪʘ, ʦʪʛʦʚʘʨʷʱʠ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ 

ʫʩʣʦʚʠʷ ʟʘ ʧʨʦʚʝʞʜʘʥʝʪʦ ʤʫ (ʥʘʣʠʯʠʝ ʥʘ ʦʙʦʨʫʜʚʘʥʝ ʠ ʧʦʤʝʱʝʥʠʷ ʟʘ ʣʝʩʥʦ 

ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʤʘʥʠʧʦʣʘʮʠʠʪʝ, ʙʦʢʩʦʚʝ ʟʘ ʨʘʟʜʝʣʷʥʝ ʥʘ ʛʨʫʧʠʪʝ, ʩʭʦʜʥʠ 

ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʦʪʛʣʝʞʜʘʥʝ ʥʘ ʞʠʚʦʪʥʠʪʝ ʠ ʥʠʚʦ ʥʘ ʭʨʘʥʝʥʝ, ʜʦʩʪʘʪʲʯʝʥ ʙʨʦʡ 

ʞʠʚʦʪʥʠ ʚ ʛʨʫʧʠʪʝ ʠ ʜʨ.). 

- ʆʪʙʦʨ ʥʘ ʞʝʥʩʢʠ ʞʠʚʦʪʥʠ (ʠʟʨʘʚʥʝʥʠ ʛʨʫʧʠ ʧʦ ʚʲʟʨʘʩʪ, ʪʝʣʝʩʥʦ ʩʲʩʪʦʷʥʠʝ, 

ʬʠʟʠʦʣʦʛʠʯʝʥ ʩʪʘʪʫʩ ʠ ʜʨ.). 
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- ʇʨʝʛʣʝʜ ʥʘ ʣʠʪʝʨʘʪʫʨʘʪʘ ʠ ʦʙʦʙʱʝʥʠʝ ʥʘ ʧʫʙʣʠʢʫʚʘʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ, ʢʦʠʪʦ 

ʩʝ ʦʪʥʘʩʷʪ ʜʦ ʨʘʟʣʠʯʥʠ ʤʝʪʦʜʠ ʟʘ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʨʝʧʨʦʜʫʢʮʠʷʪʘ ʚ 

ʢʦʥʝʚʲʜʩʪʚʦʪʦ.  

- ɽʭʦʛʨʘʬʩʢʠ ʘʥʘʣʠʟ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʝʩʪʨʘʣʥʠʷ ʮʠʢʲʣ ʥʘ ʢʦʙʠʣʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ 

ʥʘ ʦʧʪʠʤʘʣʥʠʷ ʤʦʤʝʥʪ ʟʘ ʠʟʢʫʩʪʚʝʥʦ ʦʩʝʤʝʥʷʚʘʥʝ ʩ ʢʨʠʦʢʦʥʩʝʨʚʠʨʘʥʘ ʩʝʤʝʥʥʘ 

ʪʝʯʥʦʩʪ, ʢʘʢʪʦ ʠ ʝʩʪʝʩʪʚʝʥʦ ʧʦʢʨʠʚʘʥʝ. 

- ʀʟʙʦʨ ʠ ʩʥʘʙʜʷʚʘʥʝ ʩ ʥʝʦʙʭʦʜʠʤʠʪʝ ʤʘʪʝʨʠʘʣʠ ʠ ʭʨʘʥʠʪʝʣʥʠ ʜʦʙʘʚʢʠ ʟʘ 

ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʦʧʠʪʘ. 

- ʀʟʛʦʪʚʷʥʝ ʥʘ ʛʨʘʬʠʢ ʟʘ ʧʦʩʝʱʝʥʠʝ ʚʲʚ ʬʝʨʤʠʪʝ ʟʘ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʭʨʘʥʠʪʝʣʥʠ 

ʜʦʙʘʚʢʠ, ʧʦʜʧʦʤʘʛʘʱʠ ʨʝʧʨʦʜʫʢʪʠʚʥʠʷ ʧʦʪʝʥʮʠʘʣ ʧʨʠ ʢʦʙʠʣʠʪʝ. 

- ɻʨʫʧʠʨʘʥʝ ʥʘ ʠʟʙʨʘʥʠʪʝ ʞʠʚʦʪʥʠ, ʧʨʝʮʝʥʢʘ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠʷ ʠʤ ʩʪʘʪʫʩ ʠ 

ʧʦʜʛʦʪʦʚʢʘ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʦʧʠʪʘ.  

- ʇʨʝʮʝʥʢʘ ʥʘ ʬʘʢʪʦʨʠʪʝ, ʢʦʠʪʦ ʚʣʠʷʷʪ ʚʲʨʭʫ ʧʨʦʪʠʯʘʥʝʪʦ ʥʘ ʦʧʠʪʘ, ʠ ʪʷʭʥʦʪʦ 

ʦʪʯʠʪʘʥʝ.  

- ʀʟʚʲʨʰʚʘʥʝ ʥʘ ʝʭʦʛʨʘʬʩʢʠ ʧʨʝʛʣʝʜʠ ʟʘ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʙʨʝʤʝʥʥʦʩʪ, ʥʘʣʠʯʠʝ 

ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠ ʘʥʦʤʘʣʠʠ ʠ ʩʲʩʪʦʷʥʠʝ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʠʪʝ ʦʨʛʘʥʠ. 

ʀʟʚʲʨʰʚʘʥʝ ʥʘ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʧʨʝʮʝʥʷʚʘʥʝ ʥʘ ʧʨʠʟʥʘʮʠʪʝ ʥʘ ʝʩʪʨʫʩ ʠ 

ʬʦʣʠʢʫʣʦʤʝʪʨʠʷ ʧʨʠ ʞʠʚʦʪʥʠʪʝ, ʧʨʦʷʚʠʣʠ ʧʨʠʟʥʘʮʠ ʥʘ ʝʩʪʨʫʩ. 

ʌʦʣʠʢʫʣʦʤʝʪʨʠʷʪʘ ʩʝ ʠʟʚʲʨʰʚʘ ʩ ʧʦʤʦʱʪʘ ʥʘ ʝʭʦʛʨʘʬʩʢʦ ʠʟʩʣʝʜʚʘʥʝ, ʢʘʪʦ 

ʝʞʝʜʥʝʚʥʦ ʩʝ ʧʨʦʩʣʝʜʷʚʘ ʨʘʩʪʝʞʘ ʥʘ ɻʨʘʘʬʦʚʠʷ ʬʦʣʠʢʫʣ ʧʦ ʚʨʝʤʝ ʥʘ ʝʩʪʨʫʩ. 

- ɼʦʙʘʚʷʥʝ ʥʘ ʙʠʦʣʦʛʠʯʥʦ ʘʢʪʠʚʥʠ ʚʝʱʝʩʪʚʘ ʚʲʚ ʬʫʨʘʞʘ ʥʘ ʠʟʙʨʘʥʘ ʦʧʠʪʥʘ 

ʛʨʫʧʘ ʢʦʙʠʣʠ ʠ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʢʦʥʪʨʦʣʥʘ ʛʨʫʧʘ. 

 

ʅʘ ʜʘʜʝʥʠʷ ʝʪʘʧ ʩʘ ʧʦʩʪʠʛʥʘʪʠ ʩʣʝʜʥʠʪʝ ʮʝʣʠ ʧʦ ʈʇ 3: ʈʝʧʨʦʜʫʢʪʠʚʥʠ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʧʨʠ ʝʜʥʦʢʦʧʠʪʥʠ ʞʠʚʦʪʥʠ (ʢʦʙʠʣʠ ʠ ʤʘʛʘʨʠʮʠ): 

1. ʇʨʦʫʯʚʘʥʝʪʦ ʝ ʧʨʦʚʝʜʝʥʠ ʧʨʠ 12 ʢʦʙʠʣʠ ʦʪ ʀʟʪʦʯʥʦʙʲʣʛʘʨʩʢʘ ʧʦʨʦʜʘ (ʀɹʇ) 

ʠ 8 ʦʪ ʧʦʨʦʜʘ ʏʠʩʪʦʢʨʲʚʝʥ ʘʨʘʙʩʢʠ ʢʦʥ (ʏɸʨʇ). ɺʩʠʯʢʠ ʢʦʙʠʣʠ, ʫʯʘʩʪʚʘʱʠ ʚ 

ʧʨʦʫʯʚʘʥʝʪʦ, ʩʝ ʦʪʛʣʝʞʜʘʪ ʚ ɼʇ "ʂʘʙʠʶʢ" ʧʨʠ ʝʜʥʘʢʚʠ ʫʩʣʦʚʠʷ ʥʘ ʭʨʘʥʝʥʝ. ɿʘ 

ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʚʣʠʷʥʠʝʪʦ ʥʘ ʭʨʘʥʠʪʝʣʥʘʪʘ ʜʦʙʘʚʢʘ ʚʲʨʭʫ ʨʝʧʨʦʜʫʢʪʠʚʥʠʪʝ, 
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ʭʝʤʘʪʦʣʦʛʠʯʥʠ ʠ ʙʠʦʭʠʤʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ, ʢʦʙʠʣʠʪʝ ʩʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ 

ʨʘʟʜʝʣʝʥʠ ʥʘ 2 ʛʨʫʧʠ ʧʦ 6 ʢʦʙʠʣʠ ʦʪ ʀɹʇ ʠ ʧʦ 4 ʦʪ ʏɸʨʇ.  

2. ʆʪ ʚʩʠʯʢʠ ʢʦʙʠʣʠ ʩʘ ʚʟʝʪʠ ʦʙʱʦ 54 ʢʨʲʚʥʠ ʧʨʦʙʠ ʚ ʪʨʠ ʝʪʘʧʘ: ʚ ʥʘʯʘʣʦʪʦ, 

ʩʣʝʜ ʧʲʨʚʘʪʘ ʩʝʜʤʠʮʘ ʥʘ ʧʨʠʝʤ ʥʘ ʭʨʘʥʠʪʝʣʥʘʪʘ ʜʦʙʘʚʢʘ ʠ ʚ ʢʨʘʷ ʥʘ ʦʧʠʪʘ. 

3. ɺʟʝʪʠ ʩʘ ʧʨʦʙʠ ʦʪ ʬʫʨʘʞʠʪʝ, ʩ ʢʦʠʪʦ ʩʝ ʭʨʘʥʷʪ ʢʦʥʝʪʝ ʦʪ ʜʚʝʪʝ ʧʦʨʦʜʠ, ʩ ʮʝʣ 

ʘʥʘʣʠʟ ʥʘ ʩʲʩʪʘʚʘ ʠʤ. 

4. ʀʟʧʠʪʚʘʥʝʪʦ ʥʘ ʭʨʘʥʠʪʝʣʥʠʪʝ ʜʦʙʘʚʢʠ ʝ ʠʟʚʲʨʰʚʘʥʦ ʧʦ ʛʨʘʬʠʢ ʚ 

ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ 4 ʤʝʩʝʮʘ, ʢʘʪʦ ʪʨʝʪʠʨʘʥʝʪʦ ʥʘ ʦʧʠʪʘʥʘʪʘ ʛʨʫʧʘ ʝ ʚ 

ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʩʝʜʝʤ ʜʥʠ ʚʩʝʢʠ ʤʝʩʝʮ.  

5. ʀʟʚʲʨʰʝʥʦ ʝ ʧʨʦʩʣʝʜʷʚʘʥʝ ʥʘ ʧʨʦʪʠʯʘʥʝ ʥʘ ʝʩʪʨʫʩʘ, ʬʦʣʠʢʫʣʦʤʝʪʨʠʷ ʩ 

ʧʦʤʦʱʪʘ ʥʘ ʝʭʦʛʨʘʬ, ʟʘʧʣʦʞʜʘʥʝ ʥʘ ʢʦʙʠʣʠʪʝ ʠ ʜʠʘʛʥʦʩʪʠʮʠʨʘʥʝ ʥʘ 

ʙʨʝʤʝʥʥʦʩʪ. 

6. ʉʲʙʨʘʥʠ ʩʘ ʜʘʥʥʠ ʦʪ ʢʨʲʚʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ, ʦʪ ʠʟʚʲʨʰʝʥʘʪʘ ʬʦʣʠʢʫʣʦʤʝʪʨʠʷ, 

ʟʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʝʩʪʨʫʩʘ ʠ ʧʦʣʦʚʠʷ ʮʠʢʲʣ ʥʘ ʚʩʠʯʢʠ ʢʦʙʠʣʠ, ʢʘʢʪʦ ʠ ʟʘ 

ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʬʫʨʘʞʠʪʝ, ʩ ʢʦʠʪʦ ʩʝ ʠʟʭʨʘʥʚʘʪ. 

ʆʩʥʦʚʥʠʪʝ ʥʘʫʯʥʦʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʜʝʡʥʦʩʪʠ  ʟʘ ʦʪʯʝʪʥʠʷ ʧʝʨʠʦʜ ʧʦ ʈʇ 3: 

ʈʝʧʨʦʜʫʢʪʠʚʥʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʧʨʠ ʝʜʥʦʢʦʧʠʪʥʠ ʞʠʚʦʪʥʠ (ʢʦʙʠʣʠ ʠ ʤʘʛʘʨʠʮʠ) 

ʩʘ: 

1. ʉʲʙʠʨʘʥʝ ʥʘ ʜʘʥʥʠ ʟʘ ʧʨʦʠʟʭʦʜ, ʧʨʦʜʫʢʪʠʚʥʠ ʢʘʯʝʩʪʚʘ ʠ ʟʜʨʘʚʝʥ ʩʪʘʪʫʩ ʥʘ 

ʢʦʙʠʣʠ. 

2. ʆʪʙʦʨ ʥʘ ʞʝʥʩʢʠ ʞʠʚʦʪʥʠ. 

3. ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʞʠʚʦʪʥʠʪʝ, ʠʟʙʦʨ ʥʘ ʥʝʭʦʨʤʦʥʘʣʥʠ ʙʠʦʣʦʛʠʯʥʦ ʘʢʪʠʚʥʠ 

ʚʝʱʝʩʪʚʘ (ʅɹɸɺ). 

4. ʋʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʅɹɸɺ ʚʲʨʭʫ ʨʘʟʤʝʨʘ ʥʘ ʬʦʣʠʢʫʣʠʪʝ ʧʦ ʚʨʝʤʝ 

ʥʘ ʝʩʪʨʫʩ, ʟʘʧʣʦʜʷʝʤʦʩʪʪʘ ʧʨʝʟ ʨʘʥʥʠʷ ʩʣʝʜʨʦʜʠʣʝʥ ʧʝʨʠʦʜ, ʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ 

ʩʢʲʩʷʚʘʥʝ ʥʘ ʧʨʝʭʦʜʥʠʷ ʧʝʨʠʦʜ ʦʪ ʩʝʟʦʥʝʥ ʘʥʝʩʪʨʫʩ ʢʲʤ ʨʝʛʫʣʷʨʝʥ ʝʩʪʨʫʩ.   

5. ɼʘʥʥʠʪʝ, ʧʦʣʫʯʝʥʠ ʦʪ ʢʨʲʚʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ; ʦʪ ʠʟʚʲʨʰʝʥʘʪʘ 

ʬʦʣʠʢʫʣʦʤʝʪʨʠʷ; ʟʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʝʩʪʨʫʩʘ ʠ ʧʦʣʦʚʠʷ ʮʠʢʲʣ ʥʘ ʚʩʠʯʢʠ 
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ʢʦʙʠʣʠ; ʢʘʢʪʦ ʠ ʟʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʬʫʨʘʞʠʪʝ, ʩ ʢʦʠʪʦ ʩʝ ʠʟʭʨʘʥʚʘʪ ʢʦʙʠʣʠʪʝ, ʩʘ 

ʩʲʙʨʘʥʠ ʠ ʦʙʨʘʙʦʪʝʥʠ ʚʘʨʠʘʮʠʦʥʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ.  

7. ɺ ʤʦʤʝʥʪʘ ʪʝʯʝ ʧʨʦʮʝʩ ʧʦ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʥʘʫʯʥʘ ʧʫʙʣʠʢʘʮʠʷ ʥʘ ʪʝʤʘ: 

Ăɺʣʠʷʥʠʝ ʥʘ  ʥʝʭʦʨʤʦʥʘʣʥʘ ʭʨʘʥʠʪʝʣʥʘ ʜʦʙʘʚʢʘ, ʚʲʨʭʫ ʭʝʤʝʪʦʣʦʛʠʯʥʠ ʠ 

ʙʠʦʭʠʤʠʯʥʠ ʧʦʢʘʟʘʪʝʣʠ ʠ ʨʝʧʨʦʜʫʢʪʠʚʥʠʷ ʩʪʘʪʫʩ ʥʘ ʢʦʙʠʣʠ ʦʪ ʧʦʨʦʜʠʪʝ ʀɹʇ ʠ 

ʏɸʨʇñ, ʢʦʷʪʦ ʱʝ ʙʲʜʝ ʛʦʪʦʚʘ ʜʦ ʢʨʘʷ ʥʘ ʤʝʩʝʮ ʥʦʝʤʚʨʠ ʠ ʧʨʝʜʘʜʝʥʘ ʟʘ 

ʦʪʧʝʯʘʪʚʘʥʝ ʚ ʥʘʫʯʥʦ ʩʧʠʩʘʥʠʝ. ɸʋ, ʇʣʦʚʜʠʚ. 

 

ʇʨʝʟ ʠʟʤʠʥʘʣʠʷ ʦʪʯʝʪʝʥ ʧʝʨʠʦʜ ʙʷʭʘ ʠʟʚʲʨʰʝʥʠ ʩʣʝʜʥʠʪʝ ʜʝʡʥʦʩʪʠ ʧʦ ʈʇ3 ʦʪ 

ʇʘʨʪʥʴʨ 1, ʊʨʘʢʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ : 

1. ʉʲʙʠʨʘʥʝ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʝ ʥʘ ʥʘʫʯʥʠ ʜʘʥʥʠ ʦʪ ʚʦʜʝʱʠ ʠʟʜʘʥʠʷ ʦʪʥʦʩʥʦ 

ʨʝʧʨʦʜʫʢʪʠʚʥʠʪʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘ ʤʘʛʘʨʝʪʦ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʠ 

ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʩʝʤʝʥʝʥ ʤʘʪʝʨʠʘʣ. 

2. ɿʘʢʫʧʫʚʘʥʝ ʥʘ ʦʧʠʪʥʠ ʞʠʚʦʪʥʠ.  

3. ʇʦʜʘʜʝʥʠ ʩʘ ʟʘʷʚʢʠ ʟʘ ʟʘʢʫʧʫʚʘʥʝ ʥʘ ʜʲʣʛʦʪʨʘʡʥʠ ʤʘʪʝʨʠʘʣʥʠ ʘʢʪʠʚʠ ʚʲʚ 

ʚʨʲʟʢʘ ʩ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʥʘʫʯʥʝʪʫ ʟʘʜʘʯʠ ʧʦ ʅʅʇ ʈʝʧʨʦʙʠʦʪʝʭ ʈʇ3.  

4. ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʤʘʛʘʨʠʮʠ ʦʪʛʣʝʞʜʘʥʠ ʦʪ 

ʯʘʩʪʥʠ ʩʪʦʧʘʥʠ.   

5.ʉʪʘʨʪʠʨʘʥ ʝʢʩʧʝʨʠʤʝʥʪ ʧʨʠ ʤʘʛʘʨʠʮʠ ʧʦ ʥʘʫʯʥʘ ʟʘʜʘʯʘ 2.1 ʀʟʧʠʪʚʘʥʝ ʥʘ 

ʧʨʦʪʦʢʦʣʠ ʟʘ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘ ʝʩʪʨʫʩʘ. ʀʟʚʲʨʰʚʘʪ ʩʝ ʜʝʡʥʦʩʪʠ ʧʦ ʦʧʠʪʥʘ 

ʧʦʩʪʘʥʦʚʢʘ ʚʲʚ ʚʨʲʟʢʘ ʩ ʠʥʜʫʮʠʨʘʥʝ ʥʘ ʝʩʪʨʫʩ ʯʨʝʟ ʧʨʠʣʦʞʝʥʠʝ ʥʘ 

ʧʨʦʩʪʘʛʣʘʥʜʠʥʠ ʧʨʠ ʤʘʛʘʨʠʮʠ ʧʨʝʟ ʨʘʟʤʥʦʞʠʪʝʣʝʥ ʩʝʟʦʥ. 

6. ʉʪʘʨʪʠʨʘʥʝ ʧʨʦʩʣʝʜʷʚʘʥʝʪʦ ʥʘ ʬʦʣʠʢʫʣʥʦʪʦ ʨʘʟʚʠʪʠʝ ʧʨʠ ʤʘʛʘʨʠʮʠ ʧʦ ʚʨʝʤʝ 

ʥʘ ʝʩʪʨʫʩ. 

7. ʇʦʣʫʯʝʥʠ ʩʘ ʢʨʲʚʥʠ ʧʨʦʙʠ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʭʦʨʤʦʥʘʣʥʠ ʥʠʚʘ ʧʦ ʚʨʝʤʝ ʥʘ 

ʝʩʪʨʫʩ ʠ ʩʣʝʜ ʧʨʠʣʘʛʘʥʝ ʥʘ ʧʨʦʩʪʘʛʣʘʥʜʠʥʦʚʠ ʘʥʘʣʦʟʠ. 

8. ɽʭʦʛʨʘʬʩʢʠ ʝ ʧʨʦʩʣʝʜʝʥʦ ʨʘʟʚʠʪʠʝʪʦ ʠ ʚʘʩʢʫʣʘʨʠʟʘʮʠʷʪʘ ʥʘ ʞʲʣʪʦʪʦ ʪʷʣʦ ʚ 

ʧʲʨʚʠʪʝ 7 ʜʥʠ ʩʣʝʜ ʦʚʫʣʘʮʠʷ. 



ʅʘʮʠʦʥʘʣʥʘ ʥʘʫʯʥʘ ʧʨʦʛʨʘʤʘ : Ăʈʝʧʨʦʜʫʢʪʠʚʥʠʪʝ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʚ ʞʠʚʦʪʥʦʚʲʜʩʪʚʦʪʦ 

ʚ ɹʲʣʛʘʨʠʷ - ʅʅʇ ʈɽʇʈʆɹʀʆʊɽʍñ 
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9. ɽʭʦʛʨʘʬʩʢʠ ʝ ʧʨʦʩʣʝʜʝʥ ʝʬʝʢʪʲʪ ʦʪ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʩʠʥʪʝʪʠʯʥʠ ʘʥʘʣʦʟʠ ʥʘ 

ʧʨʦʩʪʘʛʣʘʥʜʠʥ ʧʨʠ ʤʘʛʘʨʠʮʠ. 

 

ï  ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʝʬʝʢʪʠʚʝʥ ʧʨʦʩʪʘʛʣʘʥʜʠʥʦʚ ʘʥʘʣʦʛ ʟʘ ʠʥʜʫʮʠʨʘʥʝ ʥʘ ʝʩʪʨʫʩ 

ʧʨʠ ʤʘʛʘʨʠʮʠ. ʈʘʟʨʘʙʦʪʚʘ ʩʝ ʤʝʪʦʜʦʣʦʛʠʷ ʟʘ ʧʨʝʮʠʟʥʦ ʦʧʨʝʜʝʣʷʥʝ ʬʘʟʘʪʘ ʥʘ 

ʨʘʟʚʠʪʠʝ ʠ ʚʘʩʢʫʣʘʨʠʟʘʮʠʷ ʥʘ ʧʝʨʠʦʜʠʯʥʦ ʞʲʣʪʦ ʪʷʣʦ. ʋʩʪʘʥʦʚʷʚʘʪ ʩʝ ʢʨʠʪʝʨʠʠ 

ʟʘ ʧʨʦʩʣʝʜʷʚʘʥʝ ʝʬʝʢʪʘ ʦʪ ʪʨʝʪʠʨʘʥʝʪʦ ʩʲʩ ʩʠʥʪʝʪʠʯʥʠ ʘʥʘʣʦʟʠ ʥʘ 

ʧʨʦʩʪʘʛʣʘʥʜʠʥ.  

- ʇʨʝʜʩʪʦʠ ʠʟʛʦʪʚʷʥʝ ʥʘ ʦʧʠʪʥʘ ʧʦʩʪʘʥʦʚʢʘ ʦʪʥʦʩʥʦ ʩʲʭʨʘʥʝʥʠʝ ʥʘ ʦʭʣʘʜʝʥʘ 

ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ ʠ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʧʨʦʪʦʢʦʣ ʟʘ ʟʘʤʨʘʟʷʚʘʥʝ ʥʘ ʩʝʤʝʥʥʘ ʪʝʯʥʦʩʪ 

ʦʪ ʤʘʛʘʨʝʰʢʠ ʞʨʝʙʮʠ. 

 


