
ʄʠʥʠʩʪʝʨʩʪʚʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʗ. ɻʦʨʠʥʘ 
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 ʇʨʦʨʝʢʪʦʨ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ 

 ʌɻɹʆʋ ɺʆ ɹʝʣʛʦʨʦʜʩʢʠʡ ɻɸʋ 

 ____________________ɸ.ɺ. ʂʦʣʝʩʥʠʢʦʚ 

 

 

 

ʆʪʯʝʪ  

ʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ ʧʦ ʪʝʤʝ: 
 

çʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʵʣʝʢʪʠʚʥʳʭ 
ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʠ ʜʝʟʠʥʬʝʢʪʘʥʪʦʚ ʧʨʠ ʪʫʙʝʨʢʫʣʝʟʝ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘè 

 
 

 

 

 

 
 

 

              ʈʫʢʦʚʦʜʠʪʝʣʴ ʅʀʈ  ______________       ɾʘʙʠʥʘ ɺ.ʖ. 
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ʉʇʀʉʆʂ ʆʉʅʆɺʅʓʍ ʀʉʇʆʃʅʀʊɽʃɽʁ 

 

 

 

 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʅʀʈ 

ɼʦʣʞʥʦʩʪʴ, ʟʚʘʥʠʝ 

 ______________________ 

ʧʦʜʧʠʩʴ 

ɾʘʙʠʥʘ ɺ.ʖ. 
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ʈʝʬʝʨʘʪ 

ʆʪʯʝʪ 72 ʩ., 8 ʨʠʩ., 14 ʪʘʙʣ., 54ʠʩʪʦʯʥ. 

ʊʋɹɽʈʂʋʃɪɿ, ʕʃɽʂʊʀɺʅʓɽ ʉʈɽɼʓ, ɼɽɿʀʅʌɽʂʊɸʅʊʓ, 

ʕʇʀɿʆʆʊʀʏɽʉʂɸʗ ʉʀʊʋɸʎʀʗ, ʄʀʂʆɹɸʂʊɽʈʀʀ, ʇʀʊɸʊɽʃʔʅʓɽ 

ʉʈɽɼʓ, ʇʆʃʋɾʀɼʂʀɽ ʇʀʊɸʊɽʃʔʅʓɽ ʉʈɽɼʓ, çɸʂɺɸïʕʍɸè, Lï

ʌʆʈʄʓ ʄʀʂʆɹɸʂʊɽʈʀʁ, ɹʀʆʄɸʊɽʈʀɸʃ, ʉʈɽɼɸ ʃɽɺɽʅʐʊɽʁʅɸï

ʁɽʅʉɽʅɸ, ʄɽʊʆɼ ɸʃʀʂɸɽɺʆʁ ɸ.ʇ., ʃʀʄʌɸʊʀʏɽʉʂʀɽ ʋɿʃʓ, 

ɹɸʂʊɽʈʀʆʃʆɻʀʏɽʉʂʀɽ ʀʉʉʃɽɼʆɺɸʅʀʗ, ʂʈʋʇʅʓʁ ʈʆɻɸʊʓʁ ʉʂʆʊ. 

ɺ ʦʪʯʝʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʨʘʤʢʘʭ 

ʜʦʛʦʚʦʨʘ ˉ ________ ʦʪ ____________________ çʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʵʣʝʢʪʠʚʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʠ ʜʝʟʠʥʬʝʢʪʘʥʪʦʚ ʧʨʠ 

ʪʫʙʝʨʢʫʣʝʟʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘè. 

ʎʝʣʴ ʨʘʙʦʪʳ: 

 ʎʝʣʴ ʁʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ 

ʦʮʝʥʢʘ ʵʣʝʢʪʠʚʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʤʠʢʦʙʘʢʪʝʨʠʡ ʠ ʥʦʚʳʭ 

ʜʝʟʠʥʬʝʢʪʘʥʪʦʚ ʜʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʧʨʠ 

ʪʫʙʝʨʢʫʣʝʟʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʴʶ ʙʳʣʠ ʦʙʦʟʥʘʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1.ʀʟʫʯʠʪʴ ʵʧʠʟʦʦʪʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʧʨʦʙʳ ʧʨʠ ʪʫʙʝʨʢʫʣʝʟʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ. 

2. ʈʘʟʨʘʙʦʪʘʪʴ ʥʦʚʫʶ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʫʶ ʧʣʦʪʥʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ 

ʜʣʷ ʧʝʨʚʠʯʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʤʠʢʦʙʘʢʪʝʨʠʡ ʠʟ ʙʠʦʤʘʪʝʨʠʘʣʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ 

ʞʠʚʦʪʥʳʭ ʫʙʠʪʳʭ ʩ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʣʴʶ. 

3.ʇʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʨʦʩʪʦʚʳʭ ʩʚʦʡʩʪʚ 

ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʧʦʣʫʞʠʜʢʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ɹʝʣʛʦʨʦʜʩʢʦʡ ɻʉʍɸ ʠ 

ʩʨʝʜʳ ɼʦʨʦʞʢʦʚʦʡ ʀ.ʈ. ʜʣʷ ʚʳʜʝʣʝʥʠʷ Lïʬʦʨʤ ʤʠʢʦʙʘʢʪʝʨʠʡ.  

4.ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʧʦʣʝʚʳʭ ʦʧʳʪʘʭ ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ, ʘʥʦʣʠʪʥʳʭ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ 
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ʨʘʩʪʚʦʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʪʝʭʥʦʣʦʛʠʠ çɸʂɺɸïʕʍɸè, ʜʣʷ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ 

ʤʠʢʦʙʘʢʪʝʨʠʡ ʪʫʙʝʨʢʫʣʝʟʘ. 

ʅʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ: 

ʈʘʟʨʘʙʦʪʘʥʘ ʧʣʦʪʥʘʷ ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʜʣʷ ʧʝʨʚʠʯʥʦʛʦ ʚʳʜʝʣʝʥʠʷ 

ʤʠʢʦʙʘʢʪʝʨʠʡ ʪʫʙʝʨʢʫʣʝʟʘ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʠʟʫʯʝʥʳ ʦʙʝʟʟʘʨʘʞʠʚʘʶʱʠʝ 

ʩʚʦʡʩʪʚʘ ʥʦʚʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʘʥʦʣʠʪʥʳʭ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ 

ʩʨʝʜʩʪʚ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʧʦ ʪʝʭʥʦʣʦʛʠʠ çɸʂɺɸïʕʍɸè. ʇʦʢʘʟʘʥʘ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʠʩʪʝʤʝ ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʘʥʦʣʠʪʦʚ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʘ 250ï400 

ʤʛ/ʣ ʠ ʨH 5ï7. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʝʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʥʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʵʣʝʢʪʠʚʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʤʠʢʦʙʘʢʪʝʨʠʡ ʪʫʙʝʨʢʫʣʝʟʘ; 

ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʘʥʦʣʠʪʥʳʭ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ 

ʩʨʝʜʩʪʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʪʝʭʥʦʣʦʛʠʠ çɸʂɺɸïʕʍɸè ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʘʢʪʠʚʥʦʛʦ 

ʭʣʦʨʘ 250ï400 ʤʛ/ʣ  ʠ ʨʅ 5ï7. 

ɹʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ 

ʧʨʦʙʳ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʪʫʙʝʨʢʫʣʝʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʫʩʣʦʚʠʷʭ ʆʆʆ 

"ʉʝʤʭʦʟ ʈʘʢʠʪʷʥʩʢʠʡ" ʄʄʂ ɺʘʩʠʣʴʝʚʢʘ, ʈʘʢʠʪʷʥʩʢʦʛʦ ʨʘʡʦʥʘ, ɹʝʣʛʦʨʦʜʩʢʦʡ 

ʦʙʣʘʩʪʠ. ʇʣʦʪʥʘʷ ʩʠʥʪʝʪʠʯʝʩʢʘʷ ʵʣʝʢʪʠʚʥʘʷ ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʜʣʷ ʧʝʨʚʠʯʥʦʛʦ 

ʚʳʜʝʣʝʥʠʷ ʤʠʢʦʙʘʢʪʝʨʠʡ ʪʫʙʝʨʢʫʣʝʟʘ ʠʟ ʙʠʦʤʘʪʝʨʠʘʣʘ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʳʜʝʣʷʝʤʦʩʪʠ ʤʠʢʦʙʘʢʪʝʨʠʡ ʠʟ ʦʙʲʝʢʪʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʚ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʤ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʭʦʟʷʡʩʪʚʝ. 

ʆʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ 

ʘʥʦʣʠʪʥʳʭ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʨʘʩʪʚʦʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʪʝʭʥʦʣʦʛʠʠ çɸʂɺɸï

ʕʍɸè ʚ ʫʩʣʦʚʠʷʭ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʛʦ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʭʦʟʷʡʩʪʚʝ. 
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ʉʆɼɽʈɾɸʅʀɽ 

 

ˉ 

ʧ/ʧ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʵʪʘʧʘ ʉʪʨ. 

ʆʧʨʝʜʝʣʝʥʠʷ, ʦʙʦʟʥʘʯʝʥʠʷ ʠ ʩʦʢʨʘʱʝʥʠʷ  7 

ɺʚʝʜʝʥʠʝ 8 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 10 

1. ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ 10 

2. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ  14 

2.1. ɺʳʙʦʨ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 14 

2.2. ɺʳʙʦʨ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 15 

3. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 20 

3.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 20 

3.2. ʕʧʠʟʦʦʪʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʆʆʆ "ʉʝʤʭʦʟ ʈʘʢʠʪʷʥʩʢʠʡ" ʄʄʂ 

ʩ.ɺʘʩʠʣʴʝʚʢʘ ʈʘʢʠʪʷʥʩʢʦʛʦ ʨʘʡʦʥʘ, ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 24 

3.3. ɼʠʥʘʤʠʢʘ ʚʳʷʚʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ ʇʇɼï
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ʆʇʈɽɼɽʃɽʅʀʗ, ʆɹʆɿʅɸʏɽʅʀʗ ʀ ʉʆʂʈɸʑɽʅʀʗ 

ɸɼʇ ï ʘʣʣʝʨʛʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʧʨʦʙʘ 

ɸʇʂ ï ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ 

ɼʅʂ ï ʜʝʟʦʢʩʠʨʠʙʦʥʫʢʣʝʠʥʦʚʘʷ ʢʠʩʣʦʪʘ 

ʂɸʄ ï ʢʦʤʧʣʝʢʩʥʳʡ ʘʣʣʝʨʛʝʥ ʠʟ ʘʪʠʧʠʯʥʳʭ ʤʠʢʦʙʘʢʪʝʨʠʡ. 

ʂʈʉ ï ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ 

ʣ/ʫ. ï ʣʠʤʬʘʪʠʯʝʩʢʠʡ ʫʟʝʣ 

ʄɹ ï ʤʠʢʦʙʘʢʪʝʨʠʠ 

ʄɹʊ ï ʤʠʢʦʙʘʢʪʝʨʠʠ ʪʫʙʝʨʢʫʣʝʟʘ 

ʄʄʂ ï ʤʷʩʦʤʦʣʦʯʥʳʡ ʢʦʤʧʣʝʢʩ 

ʇʇɼ  ï ʩʫʭʦʡ ʦʯʠʱʝʥʥʳʡ ʙʝʣʦʢ 

ʇʎʈ ï ʧʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ 

ʇʏɿʊ ï ʧʦʚʳʰʝʥʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʟʘʤʝʜʣʝʥʥʦʛʦ ʪʠʧʘ 

ʈʀɼ ï ʨʝʘʢʮʠʷ ʠʤʤʫʥʥʦʡ ʜʠʬʬʫʟʠʠ 

ʩ ʪʫʙ.  ï ʩ ʪʫʙʝʨʢʫʣʝʟʥʳʤʠ  ʠʟʤʠʥʝʥʠʷʤʠ 

ʕʍɸ ï ʕʣʝʢʪʨʦʭʠʤʠʯʝʩʢʘʷ ʘʢʪʠʚʘʮʠʷ  

ʨH ï ʫʩʣʦʚʥʳʡ ʩʠʤʚʦʣ ʢʠʩʣʦʪʥʦʩʪʠ 

n ï ʢʦʣʠʯʝʩʪʚʦ 

MAIS ïMycobacterium avium, intracellulare, scrofulaceum 
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ɺɺɽɼɽʅʀɽ 

ʊʫʙʝʨʢʫʣʝʟ ʦʪʥʦʩʠʪʩʷ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ, ʧʨʠ ʢʦʪʦʨʳʭ ʘʣʣʝʨʛʠʷ ʫʯʘʩʪʚʫʝʪ 

ʢʘʢ ʦʙʷʟʘʪʝʣʴʥʳʡ ʢʦʤʧʦʥʝʥʪ ʦʩʥʦʚʥʦʛʦ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ (ɸʚʝʨʙʘʭ 

ʄ.ʄ. ʩ ʩʦʘʚʪ., 1976; ʅʘʡʤʘʥʦʚ ɸ.ʍ., 1981, ʩ ʩʦʘʚʪ. 2014; ʆʚʜʠʝʥʢʦ ʅ.ʇ. ʩ 

ʩʦʘʚʪ., 1996; ʋʨʙʘʥ ɺ.ʇ., ɼʘʥʢʦ ʖ.ʖ., 1983; ʋʨʙʘʥ ɺ.ʇ., 1966,1982,1983; 

ʐʘʨʦʚ ɸ.ʅ., 1970 ʠ ʜʨ.). ʇʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʪʫʙʝʨʢʫʣʠʥʦʚʘʷ ʧʨʦʙʘ ʵʪʦ ʚʳʩʦʢʦ 

ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʨʝʘʢʮʠʷ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʢʣʝʪʦʢ ʩ ʘʣʣʝʨʛʝʥʦʤ (ɸʚʝʨʙʘʭ 

ʄ.ʄ. ʩ ʩʦʘʚʪ., 1976). ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʝ ʪʫʙʝʨʢʫʣʝʟʘ, 

ʧʦïʧʨʝʞʥʝʤʫ ʧʨʦʙʣʝʤʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʷʚʣʝʥʠʝ 

ʞʠʚʦʪʥʳʭ ʩ ʣʘʪʝʥʪʥʦʡ ʬʦʨʤʦʡ ʠʣʠ ʚ ʥʘʯʘʣʝ ʨʘʟʚʠʪʠʷ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 

(ʅʘʡʤʘʥʦʚ ɸ.ʍ., 2014). 

ɺ ʨʫʪʠʥʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʨʘʢʪʠʢʝ ʥʠʟʢʠʝ ʨʦʩʪʦʚʳʝ ʩʚʦʡʩʪʚʘ 

ʤʠʢʦʙʘʢʪʝʨʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʪʨʫʜʥʷʶʪ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʜʝʣʝʥʠʝ ʠ 

ʧʦʩʣʝʜʫʶʱʫʶ ʚʠʜʦʚʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʤʠʢʦʙʘʢʪʝʨʠʡ (ɸʣʠʢʘʝʚʘ  ɸ.ʇ., 1979; 

ɹʫʢʦʚʘ ʅ.ʂ. ʩ ʩʦʘʚʪ., 2004; ɼʦʥʯʝʥʢʦ ɸ.ʉ. ʩ ʩʦʘʚʪ., 2000,2006; ɽʚʛʣʝʚʩʢʠʡ ɸ.ɸ. 

2004; ʂʦʨʥʝʚʘ ʀ.ʅ. ʩ ʩʦʘʚʪ., 2002; ʊʘʨʘʩʦʚʘ ɽ.ɺ. ʩ ʩʦʘʚʪ., 2012 ʠ ʜʨ.). 

ʆʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʚ ʩʠʩʪʝʤʝ ʤʝʨ ʙʦʨʴʙʳ ʩ ʪʫʙʝʨʢʫʣʝʟʦʤ ʧʨʠʜʘʝʪʩʷ 

ʜʝʟʠʥʬʝʢʮʠʠ ʧʦʤʝʱʝʥʠʡ ʠ ʩʢʦʪʥʳʭ ʜʚʦʨʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ 

ʜʝʟʠʥʬʝʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʡ, ʥʘʨʷʜʫ ʩ ʠʟʚʝʩʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʮʝʣʳʡ ʨʷʜ ʥʦʚʳʭ, ʢʘʯʝʩʪʚʝʥʥʦ ʫʣʫʯʰʝʥʥʳʭ ʜʝʟʠʥʬʝʢʪʘʥʪʦʚ 

(ɸʨʞʘʢʦʚ ɺ.ʅ., 2002,  ʩ ʩʦʘʚʪ., 2004; ɹʝʨʝʟʥʝʚ ɸ.ʇ. ʩ ʩʦʘʚʪ., 1990, 1994; 

ɹʦʨʦʟʥʦʚ ʉ.ʃ. ʩ ʩʦʘʚʪ., 2006; ɹʫʪʢʦ ʄ.ʇ. ʩ ʩʦʘʚʪ., 2003; ɺʳʩʦʮʢʠʡ ɸ.ʕ. ʩ ʩʦʘʚʪ., 

2006 ʠ ʜʨ.). ɺʳʙʦʨ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʜʝʟʠʥʬʝʢʪʘʥʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʨʝʟʫʣʴʪʘʪʳ 

ʥʝʟʘʚʠʩʠʤʳʭ ʵʢʩʧʝʨʪʠʟ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʫʯʥʦïʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ.  

ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʪʫʙʝʨʢʫʣʝʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʪʦʜʠʢʠ 

ʧʝʨʚʠʯʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʥʘ ʩʨʝʜʝ ʃʝʚʝʥʰʪʝʡʥʘïʁʝʥʩʝʥʘ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʘʤ 
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ʤʠʢʦʙʘʢʪʝʨʠʡ ʚ ʧʦʩʝʚʥʦʤ ʤʘʪʝʨʠʘʣʝ, ʘ ʠʩʧʦʣʴʟʫʝʤʳʝ ʩʨʝʜʩʪʚʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʚʦʟʙʫʜʠʪʝʣʷ ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ ʷʚʣʷʶʪʩʷ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʤʠ, ʚ ʩʚʷʟʠ ʩ 

ʥʘʣʠʯʠʝʤ ʫ ʤʠʢʦʙʘʢʪʝʨʠʡ ʚʦʩʢʦʚʦʡ ʦʙʦʣʦʯʢʠ, ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ 

ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʡ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʧʣʦʪʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʜʣʷ 

ʧʝʨʚʠʯʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʤʠʢʦʙʘʢʪʝʨʠʡ ʠ ʦʮʝʥʢʠ ʧʨʠʤʝʥʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʙʝʟʦʧʘʩʥʳʭ, ʘʥʦʣʠʪʥʳʭ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʨʘʩʪʚʦʨʦʚ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʧʦ 

ʪʝʭʥʦʣʦʛʠʠ çɸʂɺɸïʕʍɸè. 
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ʆʉʅʆɺʅɸʗ ʏɸʉʊʔ 

1. ɸʅɸʃʀʊʀʏɽʉʂʀʁ ʆɹɿʆʈ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʙʠʦʤʘʪʝʨʠʘʣʘ ʦʪ ʞʠʚʦʪʥʳʭ ʠ 

ʣʶʜʝʡ ʚʳʜʝʣʝʥʦ ʠ ʦʧʠʩʘʥʦ ʙʦʣʝʝ 300 ʚʠʜʦʚ ʤʠʢʦʙʘʢʪʝʨʠʡ. ʇʦ ʩʦʚʨʝʤʝʥʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʤʠʢʦʙʘʢʪʝʨʠʠ ʦʪʥʦʩʷʪʩʷ ʢ ʨʦʜʫ 

Mycobacterium, ʩʝʤʝʡʩʪʚʫ Mycobacteriaceae, ʨʷʜʘ Actinomycetes (ɹʝʨʜʞʠ ɼ., 

1997). ɺʩʝ ʦʥʠ ʢʠʩʣʦʪʦ ï ʠ ʩʧʠʨʪʦʫʩʪʦʡʯʠʚʳʝ, ʭʦʨʦʰʦ ʦʢʨʘʰʠʚʘʶʪʩʷ ʧʦ ʎʠʣʴï

ʅʠʣʴʩʝʥʫ, ʥʦ ʫ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʤʠʢʦʙʘʢʪʝʨʠʡ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʪʘʜʠʷʭ ʨʦʩʪʘ 

ʚ ʯʘʩʪʠ ʢʣʝʪʦʢ ʵʪʦ ʩʚʦʡʩʪʚʦ ʥʝ ʥʘʙʣʶʜʘʶʪ (ɸʚʝʨʙʘʭ ʄ.ʄ., 1976; ɸʣʠʢʘʝʚʘ 

ɸ.ʇ., 1963; ɹʦʨʠʩʦʚ ʉ.ɽ., 2001; ɹʦʨʠʩʦʚ ʃ.ɹ.. 2005; ɺʠʰʥʝʚʩʢʠʡ ɹ.ʀ. ʩ ʩʦʘʚʪ., 

2002; ɺʦʨʦʙʴʝʚ ɸ.ɸ., 2001; ɼʦʥʯʝʥʢʦ ɸ.ʉ. ʩ ʩʦʘʚʪ., 2002,2006; ɼʨʘʙʢʠʥʘ ʆ.ʈ., 

1963; ʀʨʪʫʛʘʥʦʚʘ ʆ.ɸ., 2001; ʂʠʩʠʣʝʥʢʦ ɺ.ʅ. ʩ ʩʦʘʚʪ. 2007; ʂʦʟʣʦʚ ɺ.ɽ, 2004; 

ʃʘʟʦʚʩʢʘʷ ɸ.ʃ., 1976; ʄʘʨʪʤʘ ʆ.ɺ. ʩ ʩʦʘʚʪ. 1991; ʄʦʜʝʣʴ ʃ.ʄ., 1958; ʆʣʝʩʢʠʥ 

ɸ.ɺ. ʩ ʩʦʘʚʪ., 2000; Azuma I., Kolbel H. K., 1978). ʇʘʪʦʛʝʥʥʳʤʠ ʜʣʷ ʞʠʚʦʪʥʳʭ ʠ 

ʯʝʣʦʚʝʢʘ  ʷʚʣʷʶʪʩʷ Mycobacterium tuberculosis, Mycobacterium bovis, 

Mycobacterium avium. 

ɸʪʠʧʠʯʥʳʝ ʤʠʢʦʙʘʢʪʝʨʠʠ. 

ʇʝʨʚʫʶ ʧʦʧʳʪʢʫ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʵʪʫ ʙʦʣʴʰʫʶ ʠ ʛʝʪʝʨʦʛʝʥʥʫʶ ʛʨʫʧʧʫ 

ʩʜʝʣʘʣ ɽ. ʈʘʥʴʦʥ ʚ 1959 ʛʦʜʫ. ʀʩʭʦʜʷ ʠʟ ʧʠʛʤʝʥʪʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʩʢʦʨʦʩʪʠ 

ʨʦʩʪʘ, ʦʥ ʨʘʟʜʝʣʠʣ ʤʠʢʦʙʘʢʪʝʨʠʠ ʥʘ ʯʝʪʳʨʝ ʛʨʫʧʧʳ: 

1) ʬʦʪʦʭʨʦʤʦʛʝʥʥʳʝ;  

2) ʩʢʦʪʦʭʨʦʤʦʛʝʥʥʳʝ;  

3) ʥʝʬʦʪʦʭʨʦʤʦʛʝʥʥʳʝ;  

4) ʙʳʩʪʨʦʨʘʩʪʫʱʠʝ. 

ɸʪʠʧʠʯʥʳʝ ʤʠʢʦʙʘʢʪʝʨʠʠ ʠʤʝʶʪ ʬʦʨʤʫ ʧʨʷʤʳʭ ʠʣʠ ʩʣʝʛʢʘ ʠʟʦʛʥʫʪʳʭ 

ʧʘʣʦʯʝʢ ʩ ʟʘʢʨʫʛʣʝʥʥʳʤʠ ʢʨʘʷʤʠ, ʢʦʪʦʨʳʝ ʦʢʨʘʰʠʚʘʶʪʩʷ ʧʦ ʤʝʪʦʜʫ ʎʠʣʴï

ʅʠʣʴʩʝʥʘ ʚ ʢʨʘʩʥʳʡ ʮʚʝʪ. ʅʘ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʦʥʠ 

ʚʳʨʘʩʪʘʶʪ ʙʳʩʪʨʝʝ, ʯʝʤ ʠʩʪʠʥʥʳʝ ʚʦʟʙʫʜʠʪʝʣʠ ʪʫʙʝʨʢʫʣʝʟʘ. ɸʪʠʧʠʯʥʳʝ 

ʤʠʢʦʙʘʢʪʝʨʠʠ ʥʝ ʧʨʠʭʦʪʣʠʚʳ ʢ ʵʣʝʢʪʠʚʥʳʤ ʧʠʪʘʪʝʣʴʥʳʤ ʩʨʝʜʘʤ. ʈʦʩʪ ʢʦʣʦʥʠʡ 
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ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ 7ï30 ʩʫʪʢʠ ʠ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ 

ʤʠʢʦʙʘʢʪʝʨʠʡ. ʆʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʨʦʩʪʘ ï 37Áʉ, ʥʦ ʦʥʠ ʭʦʨʦʰʦ ʨʘʩʪʫʪ 

ʢʘʢ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʪʘʢ ʠ t = 45 ʠ 52Áʉ. 

ʂ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʬʦʪʦʭʨʦʤʦʛʝʥʥʳʭ ʤʠʢʦʙʘʢʪʝʨʠʡ ʦʪʥʦʩʷʪ ʢʫʣʴʪʫʨʳ, 

ʢʦʪʦʨʳʝ ʧʨʦʠʟʨʘʩʪʘʶʪ ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʚ ʪʝʯʝʥʠʝ 20ï30 ʩʫʪʦʢ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ 37Áʉ. ʆʥʠ ʥʝ ʩʦʟʜʘʶʪ ʧʠʛʤʝʥʪ ʚ ʪʝʤʥʦʪʝ, ʥʦ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ 

ʠʭ ʥʘ ʩʚʝʪʝ, ʠʣʠ ʧʦʩʣʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʩʦʟʜʘʶʪ ʧʠʛʤʝʥʪ ʞʝʣʪʦʛʦ ʠʣʠ 

ʦʨʘʥʞʝʚʦʛʦ ʮʚʝʪʘ. ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ M.kansasii ʠ M.marinum (ʆʪʪʝʥ 

ʊ.ʌ., ɺʘʩʠʣʴʝʚ ɸ.ɺ., 2005). 

ɺʪʦʨʘʷ ʛʨʫʧʧʘ ï ʩʢʦʪʦʭʨʦʤʦʛʝʥʥʳʝ ʤʠʢʦʙʘʢʪʝʨʠʠ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ 

ʤʠʢʦʙʘʢʪʝʨʠʠ, ʨʦʩʪ ʢʦʪʦʨʳʭ ʧʨʦʷʚʣʷʝʪʩʷ ʯʝʨʝʟ 10ï20 ʩʫʪʦʢ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

37Áʉ ʚ ʚʠʜʝ ʛʣʘʜʢʠʭ, ʙʣʝʩʪʷʱʠʭ, ʤʘʩʣʷʥʠʩʪʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ ʢʦʣʦʥʠʡ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʵʪʦʡ ʛʨʫʧʧʳ ʤʠʢʦʙʘʢʪʝʨʠʡ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʞʝʣʪʦʛʦ, 

ʦʨʘʥʞʝʚʦʛʦ ʠʣʠ ʪʝʨʨʘʢʦʪʦʚʦʛʦ ʧʠʛʤʝʥʪʘ ʢʘʢ ʥʘ ʩʚʝʪʫ ʪʘʢ ʠ ʚ ʪʝʤʥʦʪʝ. ʂ ʵʪʦʡ 

ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ M.scrofulaceum ʠ M.gordonae (ɹʳʢʦʚʘ ʉ.ʖ., 1994; ʀʣʴʠʥʩʢʘʷ 

ɿ.ɼ., 1973; ʂʘʛʨʘʤʘʥʦʚ ɸ.ʀ., 1963). 

ʊʨʝʪʴʷ ʛʨʫʧʧʘ ï ʥʝʬʦʪʦʭʨʦʤʦʛʝʥʥʳʝ ʤʠʢʦʙʘʢʪʝʨʠʠ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʵʪʦʡ 

ʛʨʫʧʧʳ ʦʯʝʥʴ ʛʝʪʝʨʦʛʝʥʥʳʝ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʧʦʣʠʤʦʨʬʥʳʝ. ʈʦʩʪ ʢʫʣʴʪʫʨ ʥʘ 

ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʧʨʠ 37Áʉ ʥʘʙʣʶʜʘʝʪʩʷ ʯʝʨʝʟ 10ï30 ʩʫʪʦʢ ʧʦʩʣʝ ʠʭ ʧʦʩʝʚʘ ʚ 

ʚʠʜʝ ʛʣʘʜʢʠʭ, ʙʣʝʩʪʷʱʠʭ ʢʦʣʦʥʠʡ (Sïʬʦʨʤʘ), ʘ ʠʥʦʛʜʘ ʠ ʰʝʨʦʭʦʚʘʪʳʭ ʢʦʣʦʥʠʡ 

(Rïʬʦʨʤʘ). ʆʥʠ ʤʦʛʫʪ ʨʘʩʪʠ ʠ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʥʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʤʝʜʣʝʥʥʝʝ. ʄʠʢʦʙʘʢʪʝʨʠʠ ʚʠʜʦʚ M.avium ʠ M.intracellulare ʤʦʛʫʪ ʨʘʩʪʠ ʧʨʠ 40ï

45Áʉ, ʘ M.xenopi ʧʨʠ 52Áʉ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʵʪʦʡ ʛʨʫʧʧʳ ʥʝ ʦʙʨʘʟʫʶʪ ʧʠʛʤʝʥʪʘ, 

ʢʨʦʤʝ M.xenopi, ʢʦʪʦʨʳʝ ʚ ʧʨʦʮʝʩʩʝ ʨʦʩʪʘ ʠʤʝʶʪ ʩʚʝʪʣʦïʞʝʣʪʳʡ ʮʚʝʪ. ʏʪʦ 

ʢʘʩʘʝʪʩʷ ʚʠʜʘ M.intracellulare, ʪʦ ʧʨʠ ʩʪʘʨʝʥʠʠ (40ï60 ʜʝʥʴ) ʦʥʠ ʤʦʛʫʪ 

ʧʨʠʦʙʨʝʪʘʪʴ ʢʨʝʤʦʚʳʡ ʮʚʝʪ. ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʚʠʜʳ: M.avium, 

M.intracellulare, M.terrae, M.gastri, M.triviale, M.nonchromogenicum ʠ M.xenopi 

(ʃʠʪʚʠʥʦʚ ɺ.ʀ. ʩ ʩʦʘʚʪ., 2008; ʆʩʠʧʦʚʘ ɽ.ʇ., 2004; ʋʨʙʘʥ ɺ.ʇ. ʩ ʩʦʘʚʪ., 

1966,1974; ʑʫʨʝʚʩʢʠʡ ɺ.ɽ., 1984; Lefford M.J., 1975,1984). 
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ʏʝʪʚʝʨʪʘʷ ʛʨʫʧʧʘ ï ʙʳʩʪʨʦʨʘʩʪʫʱʠʝ ʤʠʢʦʙʘʢʪʝʨʠʠ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

37Áʉ ʤʠʢʦʙʘʢʪʝʨʠʠ ʵʪʦʡ ʛʨʫʧʧʳ ʚʳʨʘʩʪʘʶʪ ʯʝʨʝʟ 3ï5 ʩʫʪʦʢ ʧʦʩʣʝ ʧʦʩʝʚʘ. 

ʅʝʢʦʪʦʨʳʝ ʚʠʜʳ ʠʟ ʥʠʭ ʤʦʛʫʪ ʨʘʩʪʠ ʧʨʠ t 45Áʉ ʠ 52Áʉ . ʅʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ 

ʚʳʨʘʩʪʘʶʪ ʚ ʚʠʜʝ ʢʘʢ Sïʬʦʨʤ, ʪʘʢ ʠ Rïʬʦʨʤ. ʉʨʝʜʠ ʥʠʭ ʝʩʪʴ ʢʘʢ 

ʧʠʛʤʝʥʪʠʨʦʚʘʥʥʳʝ, ʪʘʢ ʠ ʥʝ ʦʙʨʘʟʫʶʱʠʝ ʧʠʛʤʝʥʪʘ ʚʠʜʳ. ʂ ʵʪʦʡ ʛʨʫʧʧʝ 

ʦʪʥʦʩʷʪʩʷ ʚʠʜʳ: M.fortuitum, M.smegmatis, M.phlei, M.vaccae, M.dienhoferi, 

M.flavescens, M.ulcerans, M.peregrinum ʠ M.chelonei (ɸʣʝʢʩʘʥʜʨʦʚ ɸ.ɸ., 2003; 

ɸʣʴʰʝʥʩʢʠʡ ʄ.ɺ., 2004; Vialler I.G., 1973,1976; Zorawski C., 1974,1983,1987). 

ɺʩʝ ʦʥʠ ʠʤʝʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʩʝʥʩʠʙʠʣʠʟʠʨʦʚʘʪʴ ʦʨʛʘʥʠʟʤ ʞʠʚʦʪʥʳʭ ʠ 

ʧʪʠʮ ʢ ʪʫʙʝʨʢʫʣʠʥʫ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʠʭ ʘʥʪʠʛʝʥʥʳʤ ʨʦʜʩʪʚʦʤ ʩ ʠʩʪʠʥʥʳʤʠ 

ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʪʫʙʝʨʢʫʣʝʟʘ (ɸʚʝʨʙʘʭ ʄ.ʄ., 1976; ɼʞʫʧʠʥʘ ʉ.ʀ., 1991; 

ɻʫʣʶʢʠʥ ʄ.ʀ., 2012; ʅʘʡʤʘʥʦʚ ɸ.ʍ. ʩ ʩʦʘʚʪ., 2014; ʆʚʜʠʝʥʢʦ ʅ.ʇ., 1999; 

Ackermann L.J., 1974; Contrina N., Vera, 1986). 

ʄʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ ʪʫʙʝʨʢʫʣʝʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

ʉʦʛʣʘʩʥʦ çʅʘʩʪʘʚʣʝʥʠʝʤ ʧʦ ʜʠʘʛʥʦʩʪʠʢʝ ʪʫʙʝʨʢʫʣʝʟʘ ʞʠʚʦʪʥʳʭè, 

ʫʪʚʝʨʞʜʸʥʥʦʛʦ ɼʝʧʘʨʪʘʤʝʥʪʦʤ ʚʝʪʝʨʠʥʘʨʠʠ ʄʉʍ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 18 

ʥʦʷʙʨʷ 2002ʛ., ʜʠʘʛʥʦʟ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʛʦ, ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ, ʚʢʣʶʯʘʷ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʙʫ, 

ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʦʚ ʩ ʫʯʝʪʦʤ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʭ. 

ʀʥʬʝʢʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʧʨʠ ʪʫʙʝʨʢʫʣʝʟʝ ʫ ʞʠʚʦʪʥʳʭ ʨʘʟʚʠʚʘʝʪʩʷ ʦʯʝʥʴ 

ʤʝʜʣʝʥʥʦ, ʧʝʨʚʳʝ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʩʜʚʠʛʠ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴʩʷ ʥʝ ʨʘʥʴʰʝ ʯʝʤ 

ʯʝʨʝʟ ʛʦʜ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ. ʉʝʛʦʜʥʷ ʢʣʠʥʠʯʝʩʢʠ ʙʦʣʴʥʳʝ ʞʠʚʦʪʥʳʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʦʯʝʥʴ ʨʝʜʢʦ. ʇʦʷʚʣʝʥʠʝ ʧʝʨʚʳʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʟʘʚʠʩʠʪ ʦʪ 

ʫʩʣʦʚʠʡ ʩʦʜʝʨʞʘʥʠʷ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʞʠʚʦʪʥʳʭ, ʩʪʝʧʝʥʠ ʚʠʨʫʣʝʥʪʥʦʩʪʠ 

ʚʦʟʙʫʜʠʪʝʣʷ ʠ ʤʝʩʪʘ ʝʛʦ ʣʦʢʘʣʠʟʘʮʠʠ. ʅʝʣʴʟʷ ʟʘʙʳʚʘʪʴ ʦ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʩʪʨʝʩʩïʬʘʢʪʦʨʦʚ: ʥʝʧʦʣʥʦʮʝʥʥʦʝ ʢʦʨʤʣʝʥʠʝ, ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʥʫʪʨʠ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʧʦʤʝʱʝʥʠʡ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ, ʩʢʚʦʟʥʷʢʠ, ʚʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ 

(ʂʫʟʠʥ ɸ.ʀ., 1978,1992; Kaufmann S., 1981; Khansari D.N., 1990.). ʅʘ ʭʘʨʘʢʪʝʨ 

ʨʘʟʚʠʪʠʷ ʙʦʣʝʟʥʠ ʚʣʠʷʝʪ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʦʛʦ 
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(ʙʝʨʝʤʝʥʥʦʩʪʴ, ʨʦʜʳ, ʠʥʪʝʥʩʠʚʥʘʷ ʣʘʢʪʘʮʠʷ). ʏʘʱʝ ʚʩʝʛʦ ʟʘʙʦʣʝʚʘʥʠʝ 

ʧʨʦʪʝʢʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʭʨʦʥʠʯʝʩʢʠ (ɺʠʰʥʝʚʩʢʠʡ ɹ.ʀ. ʩ ʩʦʘʚʪ, 2002; 

ʂʘʩʩʠʯ ɺ.ʖ., 2004; ʋʨʙʘʥ ɺ.ʇ., 1982,1996). ʆʩʪʨʦʝ ʪʝʯʝʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʙʳʩʪʨʦʡ ʧʦʪʝʨʝʡ ʫʧʠʪʘʥʥʦʩʪʠ, ʥʘʨʫʰʝʥʠʝʤ ʬʫʥʢʮʠʠ ʜʳʭʘʥʠʷ, ʧʦʨʘʞʝʥʠʝʤ 

ʥʘʨʫʞʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ, ʞʝʣʫʜʦʯʥʦïʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʚʳʤʝʥʠ ʠ 

ʜʨʫʛʠʭ ʩʠʩʪʝʤ ʠ ʦʨʛʘʥʦʚ. 

ʊʘʢʠʝ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʥʷʪʳ ʟʘ ʦʩʥʦʚʫ 

ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʝ ʜʘʥʥʦʡ ʠʥʬʝʢʮʠʠ. ɼʠʘʛʥʦʩʪʠʢʫ ʪʫʙʝʨʢʫʣʝʟʘ ʜʝʣʷʪ ʥʘ 

ʧʨʠʞʠʟʥʝʥʥʫʶ ʠ ʧʦʩʤʝʨʪʥʫʶ. ʉʨʝʜʠ ʧʨʝʜʣʦʞʝʥʥʳʭ ʧʨʠʞʠʟʥʝʥʥʳʭ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ, ʟʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʥʠʝ ʘʣʣʝʨʛʠʯʝʩʢʠʡ 

ʤʝʪʦʜ ʜʠʘʛʥʦʩʪʠʢʠ. 
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2. ʈɽɿʋʃʔʊɸʊʓ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓʍ ʀʉʉʃɽɼʆɺɸʅʀʁ 

2.1 ɺʳʙʦʨ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ ʚ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʤ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ ʭʦʟʷʡʩʪʚʝ. ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʝ ʠ ʧʨʦʩʧʝʢʪʠʚʥʳʝ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʪʫʙʝʨʢʫʣʝʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʆʆʆ "ʉʝʤʭʦʟ 

ʈʘʢʠʪʷʥʩʢʠʡ" ʄʄʂ ʩ. ɺʘʩʠʣʴʝʚʢʘ ʈʘʢʠʪʷʥʩʢʦʛʦ ʨʘʡʦʥʘ, ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʞʠʚʦʪʥʳʝ ʨʝʘʛʠʨʫʶʱʠʝ ʥʘ ʇʇɼ ï ʪʫʙʝʨʢʫʣʠʥ, ʦʪʦʙʨʘʥʥʳʡ ʦʪ ʫʙʠʪʳʭ 

ʞʠʚʦʪʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣ, M.bovis ʠ ʘʪʠʧʠʯʥʳʝ ʤʠʢʦʙʘʢʪʝʨʠʠ, ʧʠʪʘʪʝʣʴʥʳʝ 

ʩʨʝʜʳ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʤʠʢʦʙʘʢʪʝʨʠʡ ʠ Lï ʬʦʨʤ, ʘʥʦʣʠʪʥʳʝ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʝ 

ʨʘʩʪʚʦʨʳ. 
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2.2 ɺʳʙʦʨ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʡ, ʢʣʠʥʠʯʝʩʢʠʡ, 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʡ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ, ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʡ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɼʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

(ʫʨʦʚʥʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ), ʦʧʨʝʜʝʣʷʣʠ ʠʥʜʝʢʩ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ (ʀɿ) ï ʦʪʥʦʰʝʥʠʝ 

ʯʠʩʣʘ ʟʘʙʦʣʝʚʰʠʭ ʞʠʚʦʪʥʳʭ ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʞʠʚʦʪʥʳʭ (ʚ %)ï

ʧʦ ʬʦʨʤʫʣʝ: 

ʇ

ɿ
ʉ

100ɿ
ʀ

³
=    (%) 

ʛʜʝ: ɿïʢʦʣʠʯʝʩʪʚʦ ʟʘʙʦʣʝʚʰʠʭ ʞʠʚʦʪʥʳʭ ʟʘ ʛʦʜ, 

ʉʇïʩʨʝʜʥʝʛʦʜʦʚʦʝ ʧʦʛʦʣʦʚʴʝ ʞʠʚʦʪʥʳʭ. 

ʆʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʣʣʝʨʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʧʨʦʙʳ ʧʨʦʚʦʜʠʣʠ 

ʚ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʤ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʭʦʟʷʡʩʪʚʝ ʆʆʆ 

çʉʝʤʭʦʟ ʈʘʢʠʪʷʥʩʢʠʡè ʄʄʂ ʩ. ɺʘʩʠʣʴʝʚʢʘ, ʈʘʢʠʪʷʥʩʢʦʛʦ ʨʘʡʦʥʘ, 

ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʦʙʱʠʤ ʧʦʛʦʣʦʚʴʝʤ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 3500 

ʛʦʣʦʚ.  

ɼʣʷ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ ʇʇɼ ï ʪʫʙʝʨʢʫʣʠʥ ʜʣʷ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʌɻʋʇ ʂʫʨʩʢʦʡ ʙʠʦʬʘʙʨʠʢʠ ʩʝʨʠʷ 4, ʥʦʤʝʨ ʇɺʈ1ï3,0/00424; 

ʩʝʨʠʷ 9, ʥʦʤʝʨ ʇɺʈ1ï3,0/00424; ʩʝʨʠʷ 24, ʥʦʤʝʨ ʇɺʈ1ï3,0/00424. ɾʠʚʦʪʥʳʭ 

ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ ʇʇɼïʪʫʙʝʨʢʫʣʠʥ ʧʦʜʚʝʨʛʘʣʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʤʫ ʫʙʦʶ. 

ʆʪʦʙʨʘʥʥʳʡ ʦʪ ʫʙʠʪʳʭ ʞʠʚʦʪʥʳʭ ʙʠʦʤʘʪʝʨʠʘʣ (ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ) 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʦʩʝʚʳ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʧʣʦʪʥʳʝ (ʃʝʚʝʥʰʪʝʡʥʘïʁʝʥʩʝʥʘ) ʠ ʞʠʜʢʠʭ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ. ʄʠʢʨʦʩʢʦʧʠʶ 

ʤʘʟʢʦʚïʦʪʧʝʯʘʪʢʦʚ ʧʨʦʚʦʜʠʣʠ ʠʟ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʦʪ ʨʝʘʛʠʨʫʶʱʠʭ 

ʞʠʚʦʪʥʳʭ, ʦʢʨʘʰʠʚʘʷ ʤʘʟʢʠ ʧʦ ʤʝʪʦʜʠʢʝ ʎʠʣʴïʅʠʣʴʩʝʥʘ.  

ɼʣʷ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ 29 ʧʨʦʙ ʙʠʦʤʘʪʝʨʠʘʣʘ ʠ 

çʊʝʩʪïʩʠʩʪʝʤʫ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʚʦʟʙʫʜʠʪʝʣʝʡ ʪʫʙʝʨʢʫʣʸʟʘ 

M.bovis ʠ M.tuberculosisè ʧʨʦʠʟʚʦʜʩʪʚʘ ʅʇʆ ʅɸʈɺɸʂ.  
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ʉʭʝʤʘ ʦʧʳʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʨʦʩʪʦʚʳʭ ʩʚʦʡʩʪʚ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʧʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʀʩʧʦʣʴʟʦʚʘʣʠ 75 ʧʨʦʙ ʙʠʦʤʘʪʝʨʠʘʣʘ ʦʪ ʫʙʠʪʳʭ ʞʠʚʦʪʥʳʭ. ʇʨʝʜʧʦʩʝʚʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʤʝʪʦʜʠʢʘʤ ɸʣʠʢʘʝʚʦʡ ɸ.ʇ. (1940) ʠ ʊʘʨʘʩʦʚʦʡ ɽ.ɺ. 

(2012) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 3% ʨʘʩʪʚʦʨʘ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ. 

ʇʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʤʝʣʴʯʝʥʠʠ ʚ ʬʘʨʬʦʨʦʚʦʡ 

ʩʪʫʧʢʝ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ, ʜʦʙʘʚʣʝʥʠʷï3% ʨʘʩʪʚʦʨʘ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ 

(ʵʢʩʧʦʟʠʮʠʷ 5 ʤʠʥʫʪ) ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʜʚʫʢʨʘʪʥʳʤ ʦʪʤʳʚʘʥʠʝʤ ʚ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ. ʆʙʨʘʙʦʪʢʫ ʙʠʦʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʠ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. ʃʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʠʟʤʝʣʴʯʘʣʠ ʥʦʞʥʠʮʘʤʠ ʥʘ ʢʫʩʦʯʢʠ ʨʘʟʤʝʨʦʤ 

0,5Ĭ0,5 ʩʤį. ʀʟʤʝʣʴʯʝʥʥʳʡ ʙʠʦʤʘʪʝʨʠʘʣ ʧʦʤʝʱʘʣʠ ʚ ʩʪʝʨʠʣʴʥʳʝ ʩʪʫʧʢʠ, 

ʟʘʣʠʚʘʣʠ 3% ʨʘʩʪʚʦʨʦʤ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ, ʚʳʜʝʨʞʠʚʘʣʠ 15 ʤʠʥʫʪ. ɿʘʪʝʤ ʢʠʩʣʦʪʫ 

ʩʣʠʚʘʣʠ. ɹʠʦʤʘʪʝʨʠʘʣ ʪʨʠʞʜʳ ʦʪʤʳʚʘʣʠ ʩʪʝʨʠʣʴʥʳʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ 

ʨʘʩʪʚʦʨʦʤ. ʆʪʤʳʪʳʡ ʙʠʦʤʘʪʝʨʠʘʣ ʪʱʘʪʝʣʴʥʦ ʨʘʩʪʠʨʘʣʠ ʩʦ ʩʪʝʨʠʣʴʥʳʤ ʧʝʩʢʦʤ 

ʜʦ ʦʜʥʦʨʦʜʥʦʡ ʤʘʩʩʳ, ʜʦʙʘʚʣʷʷ 15,0 ʩʤį ʩʪʝʨʠʣʴʥʦʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʩʪʚʦʨʘ. ʇʦʣʫʯʝʥʥʫʶ ʚʟʚʝʩʴ ʬʠʣʴʪʨʦʚʘʣʠ ʯʝʨʝʟ ʩʪʝʨʠʣʴʥʳʝ ʤʝʤʙʨʘʥʥʳʝ 

ʬʠʣʴʪʨʳ ʜʠʘʤʝʪʨʦʤ 0,45 ʤʢʤ. ʇʦʩʝʚ ʚʟʚʝʩʠ (ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʥʘʣʠʯʠʝ Lï

ʬʦʨʤ) ʧʦʩʣʝ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʦʚʦʜʠʣʠ ʧʦ 0,3Ñ0,05 ʩʤį ʚ 10 ʧʨʦʙʠʨʦʢ 

ʥʘ ʧʦʣʫʞʠʜʢʠʝ ʩʨʝʜʳ ɼʦʨʦʞʢʦʚʦʡ ʀ.ʈ., ʠ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʜʣʷ ʚʳʜʝʣʝʥʠʷ Lï

ʬʦʨʤ ɹʝʣʛʦʨʦʜʩʢʦʡ ɻʉʍɸ. ʇʦʩʝʚ ʚʟʚʝʩʝʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʬʦʨʤ 

M.bovis ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʨʝʜʳ ʃʝʚʝʥʰʪʝʡʥʘïʁʝʥʩʝʥʘ ʠ ʠʩʧʳʪʫʝʤʳʝ ʚʘʨʠʘʥʪʳ 

ʧʣʦʪʥʦʡ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʜʣʷ ʧʝʨʚʠʯʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʤʠʢʦʙʘʢʪʝʨʠʡ. ʇʦʩʝʚʳ 

ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37,0Ñ0,5Áʉ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ 

ʧʦʣʦʞʝʥʠʠ.  

ʄʠʢʨʦʩʢʦʧʠʶ Lïʬʦʨʤ ʤʠʢʦʙʘʢʪʝʨʠʡ ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʬʘʟʦʚʦïʢʦʥʪʨʘʩʪʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʚ ʪʝʤʥʦʤ ʧʦʣʝ. ɹʘʢʪʝʨʠʘʣʴʥʳʝ  ʬʦʨʤʳ 

ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʣʠ ʚ ʩʚʝʪʦʚʦʤ ʤʠʢʨʦʩʢʦʧʝ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʫʣʴʪʫʨ ʤʠʢʦʙʘʢʪʝʨʠʡ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʪʝʩʪʳ: ʢʘʪʘʣʘʟʥʫʶ, ʥʠʢʦʪʠʥʘʤʠʜʘʟʥʫʶ, 
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ʧʠʨʘʟʠʥʘʤʠʜʘʟʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, 5% ʭʣʦʨʠʩʪʳʤ ʥʘʪʨʠʝʤ ʠ ʩʘʣʠʮʠʣʘʪʦʤ ʥʘʪʨʠʷ, 

ʪʝʣʣʫʨʠʪʦʤ ʢʘʣʠʷ, ʤʦʯʝʚʠʥʦʡ ʠ ʪʚʠʥï80, ʩʦʛʣʘʩʥʦ ʄʝʪʦʜʠʯʝʩʢʠʤ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʦ ʫʪʦʯʥʝʥʠʶ ʜʠʘʛʥʦʟʘ ʥʘ ʪʫʙʝʨʢʫʣʝʟ ʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ ʠ ʦʧʨʝʜʝʣʝʥʠʶ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢʫʣʴʪʫʨ ʤʠʢʦʙʘʢʪʝʨʠʡ, ʍʘʨʴʢʦʚ 

(1987) . 

ɼʣʷ ʧʦʩʪʘʥʦʚʢʠ ʙʠʦʧʨʦʙʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʟʜʦʨʦʚʳʭ ʥʝ ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ 

ʇʇɼïʪʫʙʝʨʢʫʣʠʥ ʤʦʨʩʢʠʭ ʩʚʠʥʦʢ, ʚʝʩʦʤ 300ï350 ʛ. ʄʦʨʩʢʠʭ ʩʚʠʥʦʢ ʟʘʨʘʞʘʣʠ 

ʛʦʤʦʛʝʥʘʪʦʤ ʠʟ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʚʟʚʝʩʴʶ ʢʫʣʴʪʫʨ 

ʤʠʢʦʙʘʢʪʝʨʠʡ ʚ ʜʦʟʝ 0,00001 ʤʛ/ʩʤ3. 

ʉʭʝʤʘ ʦʧʳʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʙʘʢʪʝʨʠʮʠʜʥʳʭ ʩʚʦʡʩʪʚ ʘʥʦʣʠʪʦʚ 

ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʧʦ ʪʝʭʥʦʣʦʛʠʠ çɸʂɺɸïʕʍɸè ʚ ʢʘʤʝʨʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɻʦʪʦʚʠʣʠ ʦʙʨʘʟʮʳ ʠʩʧʳʪʫʝʤʳʭ ʨʘʩʪʚʦʨʦʚ: ˉ1 ʩ pH= 6ï7 ʠ ʩʦʜʝʨʞʘʥʠʝʤ 

ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʘ 250 ʤʛ/ʣ.; ˉ2 ʩ pH 6Ñ0,5 ʠ ʩʦʜʝʨʞʘʥʠʝ ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʘ 400 

ʤʛ/ʣ.; ˉ3 pH 5 ʠ ʩʦʜʝʨʞʘʥʠʝ ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʘ 300 ʤʛ/ʣ.; ˉ4 pH 9 ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʘ 300 ʤʛ/ʣ. ʈʘʩʪʚʦʨ; ˉ5 pH 4 ʠ ʩʦʜʝʨʞʘʥʠʝ ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʘ 300 

ʤʛ/ʣ.; ˉ6 pH 10 ʠ ʩʦʜʝʨʞʘʥʠʝ ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʘ 300 ʤʛ/ʣ. ʆʮʝʥʢʫ ʠʩʧʳʪʫʝʤʳʭ 

ʦʙʨʘʟʮʦʚ ʨʘʩʪʚʦʨʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ 

(ʂʨʠʩʪʘʣʣï1000) ʠ (ʍʣʦʨʘʥʪʦʠʥ), 3%ïʥʳʡ NaOH (ʝʜʢʠʡ ʥʘʪʨ). 

ʊʝʩʪïʦʙʲʝʢʪʘʤʠ ʜʣʷ ʢʦʥʪʘʤʠʥʘʮʠʠ ʤʠʢʦʙʘʢʪʝʨʠʡ ʩʣʫʞʠʣʠ ʜʝʨʝʚʷʥʥʳʝ, 

ʩʪʝʢʣʷʥʥʳʝ, ʢʝʨʘʤʠʯʝʩʢʠʝ ʧʣʠʪʢʠ ʨʘʟʤʝʨʦʤ 10Ĭ10 ʩʤ. ʅʘ ʧʣʠʪʢʠ ʥʘʥʦʩʠʣʠ ʧʦ 

1,0ʤʛ/ʩʤį ʚʟʚʝʩʠ M.bovis. ʉʨʘʟʫ ʞʝ ʧʦʩʣʝ ʢʦʥʪʘʤʠʥʘʮʠʠ ʧʣʠʪʦʢ ʚʟʚʝʩʴʶ 

ʤʠʢʦʙʘʢʪʝʨʠʡ ʠʭ ʦʨʦʰʘʣʠ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʤʠ ʩʨʝʜʩʪʚʘʤʠ. ʉʧʫʩʪʷ 30 ʤʠʥʫʪ, 

1ï6 ʯʘʩʦʚ ʧʨʦʚʦʜʠʣʠ ʩʤʳʚʳ ʠ ʧʦʩʝʚʳ ʥʘ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʃʝʚʝʥʰʪʝʡʥʘï

ʁʝʥʩʝʥʘ (10 ʧʨʦʙʠʨʦʢ ʥʘ ʢʘʞʜʫʶ ʧʨʦʙʫ). 

ʉʭʝʤʘ ʦʧʳʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʚʳʜʝʣʷʝʤʦʩʪʠ ʢʫʣʴʪʫʨ ʤʠʢʦʙʘʢʪʝʨʠʡ ʠʟ 

ʦʙʲʝʢʪʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

ʇʨʦʚʦʜʠʣʠ ʩʤʳʚʳ ʠ ʩʦʩʢʦʙʳ ʠʟ ʦʙʲʝʢʪʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʥʘ ʧʣʦʱʘʜʠ 

10Ĭ10 ʩʤ. ɹʳʣʦ ʦʪʦʙʨʘʥʦ 180 ʧʨʦʙ ʠʟ ʢʦʨʤʫʰʝʢ, ʩʪʝʥ, ʧʦʠʣʦʢ, ʠ ʧʨʠʣʝʛʘʶʱʝʡ ʢ 

ʥʠʤ ʪʝʨʨʠʪʦʨʠʠ (ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ ʠ ʥʘʚʦʟʘ). ʉʦʩʢʦʙʳ ʠ ʩʤʳʚʳ ʧʦʩʣʝ 
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ʦʙʨʘʙʦʪʢʠ ʧʦ ɸʣʠʢʘʝʚʦʡ ɸ.ʇ. (1940) ʚʳʩʝʚʘʣʠ ʥʘ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ 

ʃʝʚʝʥʰʪʝʡʥʘïʁʝʥʩʝʥʘ (ʧʦ 20 ʧʨʦʙʠʨʦʢ). ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʨʦʩʪʦʤ ʢʫʣʴʪʫʨ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʢʘʞʜʳʝ ʩʫʪʢʠ. ʇʨʠ ʧʦʷʚʣʝʥʠʠ ʧʝʨʚʠʯʥʳʭ, ʟʘʤʝʪʥʳʭ ʢʦʣʦʥʠʡ, 

ʧʨʦʚʦʜʠʣʠ ʤʠʢʨʦʩʢʦʧʠʶ. ʊʠʧʠʨʦʚʘʥʠʝ ʚʳʜʝʣʝʥʥʳʭ ʤʠʢʦʙʘʢʪʝʨʠʡ ʧʨʦʚʦʜʠʣʠ ʩ 

ʫʯʝʪʦʤ ʠʭ ʨʦʩʪʦʚʳʭ ʩʚʦʡʩʪʚ. ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʦʩʪʘʥʦʚʢʠ 

ʙʠʦʧʨʦʙʳ. 

ʉʭʝʤʘ ʦʧʳʪʘ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ 

ʨʘʩʪʚʦʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʪʝʭʥʦʣʦʛʠʠ çɸʂɺɸïʕʍɸè ʚ ʫʩʣʦʚʠʷʭ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʛʦ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ ʭʦʟʷʡʩʪʚʝ. 

ʆʮʝʥʢʫ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ ʠʩʧʳʪʫʝʤʳʭ ʨʘʩʪʚʦʨʦʚ ʧʨʦʚʦʜʠʣʠ ʚ 

ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʛʦ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ ʭʦʟʷʡʩʪʚʘ. ʇʦʩʣʝ ʠʟʫʯʝʥʠʷ 

ʢʦʥʪʘʤʠʥʠʨʦʚʘʥʠʷ ʤʠʢʦʙʘʢʪʝʨʠʷʤʠ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. ɺ 

ʢʘʯʝʩʪʚʝ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʨʤʫʰʢʠ, ʩʪʝʥʳ, ʧʦʠʣʢʠ, 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʩʣʦʠ ʧʦʯʚʳ. ʆʙʨʘʙʘʪʳʚʘʣʠ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʝ ʧʦʤʝʱʝʥʠʷ 

ʠʩʧʳʪʫʝʤʳʤʠ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʤʠ ʨʘʩʪʚʦʨʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʩʪʘʥʦʚʢʠ 

Karcher ʠʟ ʨʘʩʯʝʪʘ 1000 ʩʤį/ʤĮ ʠ 3000 ʩʤį/ʤĮ. ɺ ʧʝʨʚʦʤ ʢʦʨʦʚʥʠʢʝ ʦʙʨʘʙʦʪʢʫ 

ʧʨʦʚʦʜʠʣʠ ʘʥʦʣʠʪʥʳʤ ʨʘʩʪʚʦʨʦʤ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʘ 250 ʤʛ/ʣ, 

(ʨʅ 7). ɺʦ ʚʪʦʨʦʤ ʢʦʨʦʚʥʠʢʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʘʥʦʣʠʪʥʳʡ ʨʘʩʪʚʦʨ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʘ 400 ʤʛ/ʣ, (ʨʅ 6).ɺ ʪʨʝʪʴʝʤ ʢʦʨʦʚʥʠʢʝ ʧʨʠʤʝʥʷʣʠ ʘʥʦʣʠʪʥʳʡ 

ʨʘʩʪʚʦʨʦʤ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʘ 300 ʤʛ/ʣ ʩ (ʨʅ 5). ɺ ʯʝʪʚʝʨʪʦʤ 

ʢʦʨʦʚʥʠʢʝ ʠʩʧʦʣʴʟʦʚʘʣʠ 3% ʨïʨ NaOH. ʇʨʦʪʠʚʦʤʠʢʨʦʙʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʠʩʧʳʪʫʝʤʳʭ ʘʥʪʠʩʝʧʪʠʢʦʚ ʠʟʫʯʘʣʠʩʴ ʯʝʨʝʟ 30 ʤʠʥʫʪ, 1, 3, 5 ʠ 12 ʯʘʩʦʚ, ʧʫʪʝʤ 

ʧʦʩʝʚʦʚ ʥʘ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʃʝʚʝʥʰʪʝʡʥʘïʁʝʥʩʝʥʘ (ʧʦ 10 ʧʨʦʙʠʨʦʢ). 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ Microsoft Excel 

for Windows 7. 
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ʉʍɽʄɸ ʆʇʓʊʆɺ 

 

ʅʝʙʣʘʛʦʧʦʣʫʯʥʦʝ ʭʦʟʷʡʩʪʚʦ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 
ʚʩʝʛʦ ʚ ʭʦʟʷʡʩʪʚʝ (n=3500) ʛʦʣʦʚ 

     

ɸʣʣʝʨʛʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʧʨʦʙʘ 
ʧʦʜʚʝʨʛʘʣʦʩʴ ʠʩʩʣʝʜʦʚʘʥʠʶ (n=21329)  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʚʳʜʝʣʝʥʠʶ 

ʤʠʢʦʙʘʢʪʝʨʠʡ ʠʟ 

ʦʙʲʝʢʪʦʚ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ: ʩʪʝʥ, 

ʢʦʨʤʫʰʝʢ, ʧʦʠʣʦʢ, 

ʧʨʠʣʝʛʘʶʱʠʭ 

ʪʝʨʨʠʪʦʨʠʡ, 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʩʣʦʝʚ ʠ ʪ.ʜ.  

(n=180)  

   

ʈʝʘʛʠʨʫʶʱʠʝ ʥʘ  

ʇʇɼïʪʫʙʝʨʢʫʣʠʥ  
ʜʣʷ ʤʣʝʢʦʧʠʪʘʶʱʠʭ  

(n=775)  

 ʅʝ ʨʝʘʛʠʨʫʶʱʠʝ ʥʘ  

ʇʇɼïʪʫʙʝʨʢʫʣʠʥ  

ʜʣʷ ʤʣʝʢʦʧʠʪʘʶʱʠʭ  

(n=20554)  
   

ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʫʙʦʡ ʠ ʧʨʦʚʝʜʝʥʠʝ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ  

(n=1500)  
     

ɾʠʚʦʪʥʳʝ ʩ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʤ

ʠ ʠʟʤʝʥʝʥʠʷʤʠ  

(n=309)  

 ɾʠʚʦʪʥʳʝ ʙʝʟ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ  

(n=1191)  

ʇʨʠʤʝʥʝʥʠʝ 

ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ 

ʚʝʱʝʩʪʚ 

ï 3%ʨïʨ NaOH, 

ï ʘʥʦʣʠʪʥʳʭ 

ʨʘʩʪʚʦʨʦʚ 

ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ 

ʧʦ ʪʝʭʥʦʣʦʛʠ  

çɸʂɺɸïʕʍɸè; 

ïʂʨʠʩʪʘʣʣï1000; 

ïʍʣʦʨʘʥʪʦʠʥ. 

   

ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

    

ɹʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

    

ʄ
ʠ
ʢ
ʨ
ʦ
ʩ
ʢ
ʦ
ʧ
ʠ
ʷ

 

 ʇʦʩʝʚ ʥʘ ʧʣʦʪʥʳʝ ʠ ʞʠʜʢʠʝ 

ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ (n=3000) 
   

ʇ
ʎ
ʈ
 
(

n
ï
2

9
) 

      

ʩ
ʨ
ʝ
ʜ
ʘ
 
ɼ
ʦ
ʨ
ʦ
ʞ
ʢ
ʦ
ʚ
ʦ
ʡ
 
ʀ
.
ʈ
.

  

ʩ
ʨ
ʝ
ʜ
ʘ
 

 

ʃ
ʝ
ʚ
ʝ
ʥ
ʰ
ʪ
ʝ
ʡ
ʥ
ʘ

ï
ʁ
ʝ
ʥ
ʩ
ʝ
ʥ
ʘ

  

ʩ
ʨ
ʝ
ʜ
ʘ
 

 

ɹ
ʝ
ʣ
ʛ
ʦ
ʨ
ʦ
ʜ
ʩ
ʢ
ʦ
ʡ
 
ɻ
ʉ
ʍ
ɸ

 

 

ʧ
ʣ
ʦ
ʪ
ʥ
ʘ
ʷ
 
ʧ
ʠ
ʪ
ʘ
ʪ
ʝ
ʣ
ʴ
ʥ
ʘ
ʷ
 

ʩ
ʨ
ʝ
ʜ
ʘ

 

 

ɹ
ʠ
ʦ
ʧ
ʨ
ʦ
ʙ
ʘ
 
(

n
ï
2

0
) 
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3. ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 

3.1.ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʪʫʙʝʨʢʫʣʝʟʝ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠʟʫʯʘʣʠ, ʠʩʧʦʣʴʟʫʷ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʝ ʜʘʥʥʳʝ 

ʚʝʪʝʨʠʥʘʨʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʟʘ ʧʝʨʠʦʜ ʩ 2008 ʧʦ 2013 ʛʛ.. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʧʦʢʘʟʘʪʝʣʠ ʯʘʩʪʦʪʳ ʚʳʷʚʣʝʥʠʷ ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ ʪʫʙʝʨʢʫʣʠʥ ʞʠʚʦʪʥʳʭ ʚ 

ʭʦʟʷʡʩʪʚʘʭ ʈʌ, ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʪʫʙʝʨʢʫʣʝʟʦʤ, ʜʠʥʘʤʠʢʫ ʚʳʷʚʣʝʥʠʷ ʠ 

ʦʟʜʦʨʦʚʣʝʥʠʷ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʦʚ, ʤʘʪʝʨʠʘʣʳ ʚʳʷʚʣʝʥʠʷ ʪʫʙʝʨʢʫʣʝʟʥʳʭ 

ʧʦʨʘʞʝʥʠʡ ʧʨʠ ʫʙʦʝ (ʜʘʥʥʳʝ ʌɻɹʋ çɺʅʀʀɿɾè ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦïʚʨʝʤʝʥʥʦʡ 

ʜʠʥʘʤʠʢʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ 

ʪʫʙʝʨʢʫʣʝʟʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ). 

ʕʧʠʟʦʦʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʈʌ, ʙʘʟʠʨʫʷʩʴ ʥʘ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 1 ʥʦʩʠʣʘ 

ʧʝʨʝʤʝʞʘʶʱʠʡ ʭʘʨʘʢʪʝʨ. ɺ ʥʘʯʘʣʝ ʠʤʝʣʘ ʤʝʩʪʦ ʪʝʥʜʝʥʮʠʷ ʩʥʠʞʝʥʠʷ (ʜʦ 2011 

ʛʦʜʘ), ʘ ʟʘʪʝʤ ʧʦʚʳʰʝʥʠʷ (ʜʦ 2013 ʛʦʜʘ) ʚʳʷʚʣʷʝʤʦʩʪʠ ʥʦʚʳʭ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ 

ʧʫʥʢʪʦʚ. ɺ 2008 ʛʦʜʫ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 26 ʥʦʚʳʭ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ: ʚ ɹʝʣʛʦʨʦʜʩʢʦʡ (1), ʂʫʨʩʢʦʡ (2), 

ʃʠʧʝʮʢʦʡ (2), ʊʫʣʴʩʢʦʡ (1), ʆʤʩʢʦʡ (1), ʅʦʚʦʩʠʙʠʨʩʢʦʡ (1), ʏʝʣʷʙʠʥʩʢʦʡ (1), 

ɸʤʫʨʩʢʦʡ (2) ʠ ʈʷʟʘʥʩʢʦʡ (3) ʦʙʣʘʩʪʷʭ, ʉʪʘʚʨʦʧʦʣʴʩʢʦʤ  (4) ʠ  ʂʨʘʩʥʦʜʘʨʩʢʦʤ 

ʢʨʘʝ (1), ʈʝʩʧʫʙʣʠʢʘʭ ʀʥʛʫʰʝʪʠʷ (2), ɼʘʛʝʩʪʘʥ (2), ʊʘʪʘʨʩʪʘʥ (1), ʘ ʚ 2009 ʛʦʜʫ 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʚʩʝʛʦ 10 ʥʦʚʳʭ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ: 

ɹʝʣʛʦʨʦʜʩʢʦʡ (1), ʄʦʩʢʦʚʩʢʦʡ (1), ʊʫʣʴʩʢʦʡ (3), ʏʝʣʷʙʠʥʩʢʦʡ (1) ʠ ʈʦʩʪʦʚʩʢʦʡ 

(1) ʦʙʣʘʩʪʷʭ, ʈʝʩʧʫʙʣʠʢʠ ʀʥʛʫʰʝʪʠʷ (1) ʠ  ʉʪʘʚʨʦʧʦʣʴʩʢʦʤ ʢʨʘʝ (2). 

ɺ 2010 ʛʦʜʫ ʢʦʣʠʯʝʩʪʚʦ ʥʦʚʳʭ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʦʚ ʚ ʈʌ ʩʦʩʪʘʚʠʣʦ 

20. ʇʦ ʨʝʛʠʦʥʘʤ: ʚ ɺʦʣʛʦʛʨʘʜʩʢʦʡï1 (8 ʙʦʣʴʥʳʭ ʪʫʙʝʨʢʫʣʝʟʦʤ), ʀʨʢʫʪʩʢʦʡï

1(50), ʂʫʨʩʢʦʡï1(18), ʅʦʚʦʩʠʙʠʨʩʢʦʡï2 (102), ʆʨʣʦʚʩʢʦʡï2 (426), ʇʝʨʤʩʢʦʡï2 

(322), ʈʷʟʘʥʩʢʦʡï1 (5), ʉʘʨʘʪʦʚʩʢʦʡï2 (151), ʊʘʤʙʦʚʩʢʦʡï1 (1), ʊʶʤʝʥʩʢʦʡï

1(2) ʠ ʋʣʴʷʥʦʚʩʢʦʡï1 (345) ʦʙʣʘʩʪʷʭ, ʈʝʩʧʫʙʣʠʢʘʭ ʂʘʣʤʳʢʠʷï1 (14), 

ʄʦʨʜʦʚʠʷï1 (18), ʉʝʚʝʨʥʘʷ ʆʩʝʪʠʷï1 (58) ʠ ʏʝʯʥʷ (1), ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝï1(4). 
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ʉʘʤʳʡ ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʚʳʷʚʣʷʝʤʦʩʪʠ ʥʦʚʳʭ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʦʚ 

ʙʳʣ ʚ 2011 ʛʦʜʫ (7). ɺ ʠʭ ʯʠʩʣʝ ʚ  ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠï2, ʊʫʣʴʩʢʦʡï1, 

ʆʨʝʥʙʫʨʛʩʢʦʡï1, ʅʠʞʝʛʦʨʦʜʩʢʦʡï1,  ʈʝʩʧʫʙʣʠʢʘʭ ʊʘʪʘʨʩʪʘʥï1 ʠ ʀʥʛʫʰʝʪʠʷï1, 

ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ ʪʫʙʝʨʢʫʣʝʟʦʤ ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʠʣʦ 495 ʛʦʣʦʚ. 

ɺ 2012 ʛʦʜʫ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 17 ʥʦʚʳʭ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʦʚ (ʚ 2,5 

ʨʘʟʘ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʝʤ ʛʦʜʦʤ). ɺ ʠʭ ʯʠʩʣʝ: ɸʣʪʘʡʩʢʠʡï1 ʠ 

ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡï1, ɸʤʫʨʩʢʘʷï1, ɹʝʣʛʦʨʦʜʩʢʘʷï3, ʂʫʨʩʢʘʷï1, 

ʅʦʚʦʩʠʙʠʨʩʢʘʷï1, ʉʘʨʘʪʦʚʩʢʘʷï2 ʠ ʊʫʣʴʩʢʘʷï3 ʦʙʣʘʩʪʠ, ʚ ʈʝʩʧʫʙʣʠʢʘʭ 

ʂʘʙʘʨʜʠʥʦïɹʘʣʢʘʨʠʷï1, ʄʦʨʜʦʚʠʷï1, ʊʘʪʘʨʩʪʘʥï1, ʏʝʯʥʷï1. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʠʣʦ 906 ʛʦʣʦʚ. 

ɺ 2013 ʛʦʜʫ ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʚʳʰʝʥʠʝ ʚʳʷʚʣʷʝʤʦʩʪʠ ʥʦʚʳʭ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʦʚ (20). ʇʦ ʨʝʛʠʦʥʘʤ: ʚ ɸʣʪʘʡʩʢʦʤï1 (3 ʙʦʣʴʥʳʭ 

ʪʫʙʝʨʢʫʣʝʟʦʤ) ʠ ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝï1 (144), ʈʝʩʧʫʙʣʠʢʘʭ ʄʦʨʜʦʚʠʷï1 (144) ʠ 

ʊʘʪʘʨʩʪʘʥï8 (692), ʧʦ ʦʙʣʘʩʪʷʤ ʚ ɹʝʣʛʦʨʦʜʩʢʦʡï1 (218), ʉʘʤʘʨʩʢʦʡï1 (16), 

ʊʫʣʴʩʢʦʡï1 (121), ʊʶʤʝʥʩʢʦʡï2 (49), ʋʣʴʷʥʦʚʩʢʦʡï1 (114), ʂʫʨʩʢʦʡï1 (67), 

ʆʤʩʢʦʡï2 (114). 

ʂʦʣʠʯʝʩʪʚʦ ʚʳʷʚʣʝʥʥʳʭ ʪʫʰ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʪʫʙʝʨʢʫʣʝʟʘ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʤʠ ʧʦʨʘʞʝʥʠʷʤʠ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʯʠʩʣʫ ʨʝʘʛʠʨʫʶʱʠʭ 

ʥʘ ʪʫʙʝʨʢʫʣʠʥ, ʠʤʝʣʦ ʪʝʥʜʝʥʮʠʶ ʢ ʨʦʩʪʫ (ʩ 16,4% ʚ 2008 ʛʦʜʫ, ʜʦ 26,9% ʚ 

2009). ɿʘʪʝʤ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʪʘʙʠʣʠʟʠʨʦʚʘʣʩʷ ʥʘ ʫʨʦʚʥʝ (20,3% ʚ 2010 ʛʦʜʫ, 

21,8% 2011 ʛʦʜʫ). ʊʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʦʙʦʟʥʘʯʠʣʘʩʴ ʢ 2012 ʛʦʜʫ (15,4%), ʚ 

2013 (16,7%). 

ɺ ʮʝʣʦʤ ʩ 2008 ʧʦ 2013 ʛʦʜʳ ʢʦʣʠʯʝʩʪʚʦ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʫʥʢʪʦʚ 

ʫʤʝʥʴʰʠʣʦʩʴ ʦʪ 82 ʜʦ 33. ʂʦʣʠʯʝʩʪʚʦ ʦʟʜʦʨʦʚʣʷʝʤʳʭ ʧʫʥʢʪʦʚ ʩʥʠʟʠʣʦʩʴ ʩ 33 

ʜʦ 6.  

ʂʦʣʠʯʝʩʪʚʦ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʚ 2008 ʛ. cʦʩʪʘʚʠʣʦ ï 5014, ʘ ʚ 2013 ʛʦʜʫ ï

2370, ʯʪʦ ʩʦʧʦʩʪʘʚʠʤʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʧʦʛʦʣʦʚʴʷ ʂʈʉ ʚ ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  
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ʊʘʙʣʠʮʘ 1. ɼʠʥʘʤʠʢʘ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩ 2008 ʧʦ 2013ʛʛ 

ʇʦʢʘʟʘʪʝʣʠ 2008 2009 2010 2011 2012 2013 

ʅʘʣʠʯʠʝ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ 

ʧʫʥʢʪʦʚ ʥʘ 1.01 ʚ ʪ.ʯ. 

82 49 41 33 34 45 

ɺʳʷʚʣʝʥʦ ʥʦʚʳʭ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ 

ʧʫʥʢʪʦʚ 

26 10 20 7 17 20 

ʆʯʘʛʦʚʘʷ ʠʥʮʠʜʝʥʪʥʦʩʪʴ 118 161 154,7 157,1 161 155 

ɺʳʷʚʣʝʥʦ ʞʠʚʦʪʥʳʭ ʩ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʪʳʩ. ʛʦʣ. 

 

826 

 

562 

 

378 

 

356 

 

401 

 

398 

ɺʳʷʚʣʝʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ ʇʇɼï 

ʪʫʙʝʨʢʫʣʠʥ ʪʳʩ. ʛʦʣ. 

 

5014 

 

2085 

 

1860 

 

1631 

 

2594 

 

2370 

ʆʟʜʦʨʦʚʣʝʥʦ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ 

ʧʫʥʢʪʦʚ 

33 18 28 6 6 7 

ʇʨʦʮʝʥʪʥʦʝ ʦʪʥʦʰʝʥʠʝ 

ʯʠʩʣʘ ʞʠʚʦʪʥʳʭ ʩ  

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʢ ʯʠʩʣʫ 

ʫʙʠʪʳʭ (ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ 

ʪʫʙʝʨʢʫʣʠʥ), %. 

16,4 26,9 20,3 21,8 15,4 16,7 

 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʫʯʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, 

ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʨʠʩʫʥʢʝ 1. 

ʅʘʠʚʳʩʰʠʡ ʫʨʦʚʝʥʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʪʫʙʝʨʢʫʣʝʟʦʤ ʙʳʣ ʦʪʤʝʯʝʥ ʚ 2008 

ʛʦʜʫ (0,053%). ʉ 2009 ʧʦ 2011 ʵʪʦʪ ʠʥʜʝʢʩ ʩʥʠʟʠʣʩʷ ʚ 2,5 ʨʘʟʘ (0,017% ʢ 2011 

ʛʦʜʫ). ɺ ʧʦʩʣʝʜʫʶʱʠʝ 2012, 2013 ʛʛ. ʫʨʦʚʝʥʴ ʠʥʜʝʢʩʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚʳʨʦʩ ʜʦ 

0,028% ʠ 0,026 % , ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʮʝʣʦʤ ʧʦ ʈʦʩʩʠʠ ʠʥʜʝʢʩ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʩ 

2008 ʧʦ 2013 ʩʦʩʪʘʚʠʣ 0,027%. 
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ʈʠʩʫʥʦʢ 1.  ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʪʫʙʝʨʢʫʣʝʟʦʤ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩ 2008 ʧʦ 2013 ʛʛ 

 

ʅʘʠʙʦʣʝʝ ʥʘʧʨʷʞʝʥʥʘʷ ʵʧʠʟʦʦʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ 

ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ 

ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ʊʘʢ ʪʦʣʴʢʦ ʟʘ 2009 ʛʦʜ ʚ ʦʜʥʦʤ ʠʟ ʚ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ 

ʭʦʟʷʡʩʪʚ ʙʳʣʦ ʫʙʠʪʦ ʩ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʮʝʣʴʶ ʨʝʘʛʠʨʫʶʱʝʛʦ ʥʘ ʇʇɼ ï 

ʪʫʙʝʨʢʫʣʠʥ ʩʢʦʪʘ 349 ʛʦʣʦʚ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 24% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʫʙʠʪʳʭ ʠ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ 13% ʪʫʰ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʪʫʙʝʨʢʫʣʝʟʘ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʚʳʰʝʠʟʣʦʞʝʥʥʳʝ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʝ ʠ 

ʧʨʦʩʧʝʢʪʠʚʥʳʝ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ, ʦ ʪʦʤ 

ʯʪʦ ʵʧʠʟʦʦʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ ʈʌ ʠʤʝʝʪ ʭʘʨʘʢʪʝʨ ʧʦʩʪʦʷʥʥʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ 

ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ ʚ ʨʷʜʝ ʨʝʛʠʦʥʦʚ.  

ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʜʘʥʥʳʝ ʧʦ ʠʟʫʯʝʥʠʶ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʧʦʩʪʦʷʥʥʦʝ 

ʥʝʙʣʘʛʦʧʦʣʫʯʠʝ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʜʘʥʥʦʡ 

ʠʥʬʝʢʮʠʠ, ʧʦʜʪʦʣʢʥʫʣʠ ʥʘʩ ʥʘ ʠʟʫʯʝʥʠʝ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʦʜʥʦʛʦ ʠʟ 

ʩʪʘʮʠʦʥʘʨʥʦ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʭʦʟʷʡʩʪʚ ï ʆʆʆ "ʉʝʤʭʦʟ ʈʘʢʠʪʷʥʩʢʠʡ" ʄʄʂ ʩ. 

ɺʘʩʠʣʴʝʚʢʘ. 
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3.2.ʕʧʠʟʦʦʪʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʆʆʆ "ʉʝʤʭʦʟ ʈʘʢʠʪʷʥʩʢʠʡ" ʄʄʂ ʩ. 

ɺʘʩʠʣʴʝʚʢʘ, ʈʘʢʠʪʷʥʩʢʦʛʦ ʨʘʡʦʥʘ, ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ʆʆʆ "ʉʝʤʭʦʟ ʈʘʢʠʪʷʥʩʢʠʡ" ʄʄʂ ʩ. ɺʘʩʠʣʴʝʚʢʘ ʥʘʭʦʜʠʪʴʩʷ ʚ 

ʈʘʢʠʪʷʥʩʢʦʤ ʨʘʡʦʥʝ, ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʚʚʝʣʠ ʚ 2010 ʛʦʜʫ. ɾʠʚʦʪʥʦʚʦʜʯʝʩʢʠʝ ʧʦʤʝʱʝʥʠʷ 

ʩ ʙʝʩʧʨʠʚʷʟʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʩʦʩʪʦʷʪ ʠʟ 5 ʢʦʨʧʫʩʦʚ 

ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʠʟ ʤʷʛʢʠʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 5 ʢʠʣʦʤʝʪʨʦʚ ʦʪ ʙʣʠʞʘʡʰʠʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʜʘʥʠʡ. ʉʪʘʜʦ 

ʫʢʦʤʧʣʝʢʪʦʚʘʥʦ ʢʨʫʧʥʳʤ ʨʦʛʘʪʳʤ ʩʢʦʪʦʤ  ʛʦʣʰʪʠʥʦïʬʨʠʟʩʢʦʡ ʠ ʯʝʨʥʦï

ʧʝʩʪʨʦʡ ʧʦʨʦʜʳ. ʋʜʦʠ ʥʘ ʦʜʥʫ ʬʫʨʘʞʥʫʶ ʢʦʨʦʚʫ ʩʦʩʪʘʚʣʷʶʪ  3,2 ʠ 3,8 ʣʠʪʨʘ. 

ʀʤʝʶʪʩʷ ʜʚʘ ʚʳʛʫʣʴʥʳʭ ʜʚʦʨʘ. ʆʢʦʣʦ 60% ʞʠʚʦʪʥʳʭ ʧʦʩʪʦʷʥʥʦ ʨʝʘʛʠʨʫʶʪ ʚ 

ʈʀɼ ʥʘ ʘʥʪʠʛʝʥ ʚʠʨʫʩʘ ʣʝʡʢʦʟʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʪ.ʝ. ʜʘʥʥʦʝ ʭʦʟʷʡʩʪʚʦ 

ʷʚʣʷʝʪʩʷ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʤ ʧʦ ʜʘʥʥʦʡ ʠʥʬʝʢʮʠʠ. ʅʘʙʣʶʜʘʝʪʩʷ ʨʘʥʥʠʡ ʧʝʨʝʭʦʜ 

ʚʳʧʦʡʢʠ ʪʝʣʷʪ ʦʪ ʮʝʣʴʥʦʛʦ ʤʦʣʦʢʘ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʟʘʤʝʥʠʪʝʣʴ ʮʝʣʴʥʦʛʦ 

ʤʦʣʦʢʘ. ɺ ʩʨʝʜʥʝʤ 25ï30% ʧʦʛʦʣʦʚʴʷ ʨʘʩʪʝʣʠʚʰʠʭʩʷ ʢʦʨʦʚ ʠʤʝʶʪ 

ʧʦʩʣʝʨʦʜʦʚʳʝ ʵʥʜʦʤʝʪʨʠʪʳ, ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʧʦʩʣʝʜʩʪʚʠʷ ʠʥʬʝʢʮʠʦʥʥʦʛʦ 

ʨʠʥʦʪʨʘʭʝʠʪʘ ʩ ʧʫʩʪʫʣʝʟʥʳʤ ʚʫʣʴʚʦʚʘʛʠʥʠʪʦʤ, ʧʨʦʷʚʣʷʶʱʠʡʩʷ ʦʙʠʣʴʥʦʡ 

ʩʳʧʴʶ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʚʣʘʛʘʣʠʱʘ ʠ ʠʩʪʝʯʝʥʠʝʤ ʠʟ ʥʦʩʦʚʳʭ ʦʪʚʝʨʩʪʠʡ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʪʝʩʪʦʚ. ʄʦʣʦʜʥʷʢ (35%) ʜʦ 

ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠʤʝʝʪ ʧʦʨʘʞʝʥʠʷ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʞʝʣʫʜʦʯʥʦï

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʜʣʠʪʝʣʴʥʳʤʠ ʢʘʰʣʝʚʳʤʠ ʨʝʘʢʮʠʷʤʠ ʠ 

ʜʠʘʨʝʡʥʳʤʠ ʷʚʣʝʥʠʷʤʠ. ʆʢʦʣʦ 30% ʧʦʛʦʣʦʚʴʷ ʬʫʨʘʞʥʦʛʦ ʩʪʘʜʘ ʠʤʝʶʪ 

ʧʦʨʘʞʝʥʠʝ ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʢʦʥʝʯʥʦʩʪʝʡ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝʩʷ ʭʨʦʤʦʪʦʡ  ʠ 

ʥʘʨʫʰʝʥʠʝʤ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ.  

"ʉʝʤʭʦʟ ʈʘʢʠʪʷʥʩʢʠʡ" ʷʚʣʷʝʪʩʷ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʤ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ ʩ 

ʥʦʷʙʨʷ  2012 ʛʦʜʘ. ɺ ʧʝʨʠʦʜ ʩ 2012 ʧʦ 2013 ʛʛ., ʚ ʵʪʦʤ ʭʦʟʷʡʩʪʚʝ ʙʳʣʦ 

ʧʦʜʚʝʨʛʥʫʪʦ ʝʞʝʤʝʩʷʯʥʳʤ ʘʣʣʝʨʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ 21329 ʛʦʣʦʚ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. ɹʳʣʦ ʚʳʷʚʣʝʥʦ 775 ʛʦʣʦʚ ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ ʇʇɼ ï ʪʫʙʝʨʢʫʣʠʥ 
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ʜʣʷ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. ɺʩʝ 

ʨʝʘʛʠʨʫʶʱʠʝ ʞʠʚʦʪʥʳʝ ʧʦʜʚʝʨʛʣʠʩʴ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʤʫ ʫʙʦʶ ʩ ʧʨʦʚʝʜʝʥʠʝʤ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ ʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʊʘʙʣʠʮʘ 2. ɼʠʥʘʤʠʢʘ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʆʆʆ "ʉʝʤʭʦʟ ʈʘʢʠʪʷʥʩʢʠʡ" ʚ ʧʝʨʠʦʜ 2012 ʧʦ 2013ʛʛ 

ʇʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʇʦʢʘʟʘʪʝʣʠ 

ʇʦʜʚʝʨʛʥʫʪʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚ ɸɼʇ 

ʞʠʚʦʪʥʳʭ, ʛʦʣ. 

ʈʝʘʛʠʨʦʚʘʣʠ  ʥʘ 

ʪʫʙʝʨʢʫʣʠʥ, ʛʦʣ. 

ʊʫʙʝʨʢʫʣʝʟʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʘʭ ʫ 

ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ ʪʫʙʝʨʢʫʣʠʥ, 

% 

2
0
1
2 ʅʦʷʙʨʴ 2741 194 7,08 

ɼʝʢʘʙʨʴ 1818 99 5,45 

2
0
1
3 

ʗʥʚʘʨʴ 1409 94 6,67 

ʌʝʚʨʘʣʴ 3481 166 4,77 

ʄʘʨʪ 2536 117 4,61 

ɸʧʨʝʣʴ 2580 58 2,24 

ʄʘʡ 2612 43 1,65 

ʀʶʥʴ 2107 7 0,33 

ʀʶʣʴ 2045 55 2,69 

ɺʩʝʛʦ 21329 775 ï 

 

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ 2 ʠ ʨʠʩʫʥʢʘ 2 ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ 

ʥʦʷʙʨʷ (2012) ʧʦ ʷʥʚʘʨʴ (2013) ʥʘʙʣʶʜʘʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʧʦʩʪʝʧʝʥʥʦʛʦ 

ʫʤʝʥʴʰʝʥʠʷ ʚ 2 ʨʘʟʘ ʢʦʣʠʯʝʩʪʚʘ ʨʝʘʛʠʨʫʶʱʠʭ ʞʠʚʦʪʥʳʭ. ɺ ʬʝʚʨʘʣʝ (2013) 

ʢʦʣʠʯʝʩʪʚʘ ʨʝʘʛʠʨʫʶʱʠʭ ʞʠʚʦʪʥʳʭ ʫʚʝʣʠʯʠʣʦʩʴ ʚ 1,8 ʨʘʟʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʧʨʦʜʦʣʞʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʫʤʝʥʴʰʝʥʠʷ ʚʳʷʚʣʷʝʤʦʩʪʠ ʢʦʣʠʯʝʩʪʚʘ ʨʝʘʛʠʨʫʶʱʠʭ 

ʞʠʚʦʪʥʳʭ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʷ ʫ ʵʪʠʭ ʦʩʦʙʝʡ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ, ʩʚʦʡʩʪʚʝʥʥʳʭ ʪʫʙʝʨʢʫʣʝʟʥʦʡ ʠʥʬʝʢʮʠʠ, ʪʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʪʦʞʝ ʠʤʝʣ ʪʝʥʜʝʥʮʠʶ ʢ ʧʦʩʪʝʧʝʥʥʦʤʫ 

ʫʤʝʥʴʰʝʥʠʶ ʠ ʚ ʠʶʥʝ (2013) ʧʦʥʠʟʠʣʩʷ ʚ 21 ʨʘʟ ʧʨʦʪʠʚ ʥʦʷʙʨʷ (2012).  
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ʈʠʩʫʥʦʢ 2. ʉʦʦʪʥʦʰʝʥʠʷ ʚʳʷʚʣʷʝʤʦʩʪʠ ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ ʇʇɼï

ʪʫʙʝʨʢʫʣʠʥ ʞʠʚʦʪʥʳʭ ʢ ʢʦʣʠʯʝʩʪʚʫ ʦʙʥʘʨʫʞʝʥʥʳʭ ʪʫʙʝʨʢʫʣʝʟʥʳʭ 

ʧʦʨʘʞʝʥʠʡ 

 

ɼʘʥʥʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʝʨʳʚʘʣʘʩʴ ʚ ʠʶʣʝ (2013) ʠ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ ʇʇɼ ï ʪʫʙʝʨʢʫʣʠʥ 

ʞʠʚʦʪʥʳʭ ʚ 7,8 ʨʘʟʘ ʠ ʚʳʷʚʣʷʝʤʦʩʪʴʶ ʦʩʦʙʝʡ ʩ ʪʫʙʝʨʢʫʣʝʟʥʳʤʠ 

ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ 8,2 ʨʘʟʘ.  ɽʩʣʠ ʚ ʥʘʯʘʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩʨʝʜʠ 194 ʛʦʣʦʚ ʨʝʘʛʠʨʫʶʱʝʛʦ ʩʢʦʪʘ, 

ɸɼʇ ʧʦʟʚʦʣʷʣʘ ʚʳʷʚʠʪʴ 133 ʦʩʦʙʠ ʩ ʪʫʙʝʨʢʫʣʝʟʥʳʤʠ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʪ.ʝ. 68,5%, ʪʦ ʫʞʝ ʯʝʨʝʟ 3 ʤʝʩʷʮʘ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʥʠʟʠʣʩʷ ʜʦ 

34%, ʘ ʝʱʝ ʯʝʨʝʟ 5 ʤʝʩʷʮʝʚ ʫʤʝʥʴʰʠʣʩʷ ʜʦ 10,0%, ʢ ʢʦʥʮʫ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʠʶʥʴ 

2013ʛ.) ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 4,0%.  ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʥʠʞʝʥʠʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ɸɼʇ ʚ ʩʪʘʮʠʦʥʘʨʥʦïʥʝʙʣʘʛʦʧʦʣʫʯʥʦʤ 

ʭʦʟʷʡʩʪʚʝ, ʯʪʦ ʩʚʷʟʘʥʦ ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ 

ʘʥʝʨʛʠʯʥʳʭ ʞʠʚʦʪʥʳʭ. ʅʘʛʣʷʜʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʨʠʩʫʥʢʝ 2. 
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3.3.ɼʠʥʘʤʠʢʘ ʚʳʷʚʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ ʇʇɼï

ʪʫʙʝʨʢʫʣʠʥ ʜʣʷ ʤʣʝʢʦʧʠʪʘʶʱʠʭ  

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ 9 ʩʝʨʠʷʭ ʦʧʳʪʦʚ ʩ ʥʦʷʙʨʷ 2012 ʛʦʜʘ ʧʦ ʠʶʣʴ 

2013 ʛʦʜʘ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʚʝʨʛʥʫʪʳʭ ʠʩʩʣʝʜʦʚʘʥʠʶ ʞʠʚʦʪʥʳʭ ʩʦʩʪʘʚʠʣʦ 

3500 ʛʦʣʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ 3. ɼʠʥʘʤʠʢʘ ʚʳʷʚʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ ʪʫʙʝʨʢʫʣʠʥ ʧʦ 

ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ, ʛʦʣʦʚ 

ʇʦʣʦʚʦʟʨʘʩʪʥʳʝ 

ʛʨʫʧʧʳ 

 

ʇʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

2012 2013 
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ʈʝʘʛʠʨʫʶʱʠʝ 

ʞʠʚʦʪʥʳʝ 
194 99 94 166 177 58 43 7 55 

ʂʦʨʦʚʳ 179 38 94 35 111 35 43 7 55 

ʊʝʣʢʠ  

(ʦʪ 6 ʜʦ 12 ʤʝʩ.) 
3 34 ï 62 ï 11 ï ï ï 

ʊʝʣʢʠ  

(ʦʪ12 ʜʦ 18ʤʝʩ.) 
12 ï ï 11 6 5 ï ï ï 

ɹʳʯʢʠ ï 27 ï 58 ï 17 ï ï ï 

 

ʀʟ ʜʘʥʥʳʭ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 3 ʚʠʜʥʦ, ʯʪʦ ʚ ʥʦʷʙʨʝ 2012 ʛʦʜʘ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ ʇʇɼ ï ʪʫʙʝʨʢʫʣʠʥ ʞʠʚʦʪʥʳʭ 194 ʛʦʣ., ʚ ʪ.ʯ. 179 

ʢʦʨʦʚ, 3 ʪʝʣʢʠ (6ï12 ʤʝʩ. ʚʦʟʨʘʩʪʘ) ʠ 12 ʪʝʣʦʢ (12ï18 ʤʝʩ. ʚʦʟʨʘʩʪʘ). ʀʟ ʥʠʭ ʩ 

ʫʪʦʣʱʝʥʠʝʤ ʢʦʞʥʦʡ ʩʢʣʘʜʢʠ ʦʪ 3 ʜʦ 5 ʤʤ ï 67; ʦʪ 5 ʜʦ 10 ʤʤ ï 58; ʙʦʣʝʝ 10 ʤʤ 

ï69 ʛʦʣʦʚ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 35,0%, 29,0%, 36,0%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʢʦʞʥʳʭ ʨʝʘʢʮʠʡ ʫ ʪʝʣʦʢ ʙʳʣʘ ʩʣʝʜʫʶʱʝʡ: ʠʟ ʯʠʩʣʘ ʨʝʘʛʠʨʫʶʱʠʭ ʫ ʜʚʫʭ 

ʦʩʦʙʝʡ (6ï12 ʤʝʩ. ʚʦʟʨʘʩʪʘ) ʩʦʩʪʘʚʠʣʘ 3ï5 ʤʤ, ʫ ʦʜʥʦʡ ï ʙʦʣʝʝ 5; ʫ 7 (12ï18 ʤʝʩ. 

ʚʦʟʨʘʩʪʘ) ï 3ï5 ʤʤ, ʫ 5 ʦʪ 5 ʜʦ 10 ʤʤ.  
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ɺ ʜʝʢʘʙʨʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʨʝʘʛʠʨʦʚʘʣʦ 99 ʛʦʣ., ʚ ʪ.ʯ. 38 ʢʦʨʦʚ, 34 ʪʝʣʢʠ (6ï

12 ʤʝʩ. ʚʦʟʨʘʩʪʘ) ʠ 27 ʙʳʯʢʦʚ (2ï6 ʤʝʩ. ʚʦʟʨʘʩʪʘ). ʀʟ ʥʠʭ ʩ ʫʪʦʣʱʝʥʠʝʤ ʢʦʞʥʦʡ 

ʩʢʣʘʜʢʠ ʦʪ 3 ʜʦ 5 ʤʤ ï 32; ʦʪ 5 ʜʦ 10 ʤʤ ï 26; ʙʦʣʝʝ 10 ʤʤ ï23 ʛʦʣʦʚʳ, ʯʪʦ 

ʩʦʩʪʘʚʠʣʦ 32,0%, 26,0%, 43,0%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʞʥʦʡ 

ʨʝʘʢʮʠʠ ʫ ʤʦʣʦʜʥʷʢʘ ʙʳʣʘ ʩʣʝʜʫʶʱʝʡ: ʫ ʰʝʩʪʠ ʪʝʣʦʢ (6ï12 ʤʝʩ. ʚʦʟʨʘʩʪʘ) ʦʪ 3 

ʜʦ 5 ʤʤ,  ʫ 11 ʦʪ 5 ʜʦ 10 ʤʤ, 17 ï ʙʦʣʝʝ 10 ʤʤ; ʫ 5 ʙʳʯʢʦʚ (2ï6 ʤʝʩ. ʚʦʟʨʘʩʪʘ) 3 

ʜʦ 5 ʤʤ, 7 ʛʦʣʦʚ ʩ ʫʪʦʣʱʝʥʠʝʤ ʦʪ 5ï10 ʤʤ, ʫ 15 ʛʦʣʦʚ ʙʦʣʝʝ 10 ʤʤ.  

ɺ ʷʥʚʘʨʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 94 ʢʦʨʦʚʳ ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ ʪʫʙʝʨʢʫʣʠʥ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʞʥʦʡ ʨʝʘʢʮʠʠ ʙʳʣʘ ʩʣʝʜʫʶʱʝʡ: ʫ 64 ï ʦʪ 3 ʜʦ 5 ʤʤ; ʫ 20 ʦʪ 5 

ʜʦ 10 ʤʤ; ʫ 10 ʙʦʣʝʝ 10ʤʤ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 68,0%, 21,0%, 11,0%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.   

ɺ ʬʝʚʨʘʣʝ  ʚʳʷʚʣʝʥʦ ʨʝʘʛʠʨʫʶʱʠʭ 166 ʛʦʣʦʚ, ʚ ʪ.ʯ. 35 ʢʦʨʦʚ, 62 ʪʝʣʢʠ (2ï

6 ʤʝʩ. ʚʦʟʨʘʩʪʘ), 11 ʪʝʣʦʢ (12ï18 ʤʝʩ. ʚʦʟʨʘʩʪʘ), ʙʳʯʢʦʚ (2ï6 ʤʝʩ. ʚʦʟʨʘʩʪʘ) ï 58 

ʛʦʣʦʚ. ʀʟ ʥʠʭ ʩ ʫʪʦʣʱʝʥʠʝʤ ʢʦʞʥʦʡ ʩʢʣʘʜʢʠ  ʦʪ 3 ʜʦ 5 ʤʤ ï 47; ʦʪ 5 ʜʦ 10 ʤʤ ï 

38; ʙʦʣʝʝ 10 ʤʤ ï 25 ʛʦʣʦʚ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 47,0%, 38,0%, 15,0%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʞʥʦʡ ʨʝʘʢʮʠʠ ʫ ʤʦʣʦʜʥʷʢʘ ʙʳʣʘ ʩʣʝʜʫʶʱʝʡ: ʫ 28 ʪʝʣʦʢ (2ï6 

ʤʝʩ. ʚʦʟʨʘʩʪʘ) ʩ ʫʪʦʣʱʝʥʠʝʤ ʢʦʞʥʦʡ ʩʢʣʘʜʢʠ ʥʘ 3 ʜʦ 5 ʤʤ; ʫ 24 ʛʦʣʦʚ ʦʪ 5 ʤʤ 

ʜʦ 10 ʤʤ; ʫ 10 ʛʦʣʦʚ ʙʦʣʝʝ 10 ʤʤ. ʋ 11  ʪʝʣʦʢ (2ï18 ʤʝʩ. ʚʦʟʨʘʩʪʘ) ʦʪ 3 ʜʦ 5 ʤʤ; 

ʫ 23 ʙʳʯʢʦʚ (2ï6 ʤʝʩ. ʚʦʟʨʘʩʪʘ) ʦʪ 3 ʜʦ 5 ʤʤ; ʫ 29 ʛʦʣʦʚ ʦʪ 6 ʜʦ 10 ʤʤ; ʫ 6 ʙʦʣʝʝ 

10 ʤʤ.  

ɺ ʤʘʨʪʝ ʧʨʦʨʝʘʛʠʨʦʚʘʣʦ 117 ʛʦʣʦʚ, ʚ ʪ.ʯ. 111 ʢʦʨʦʚ ʠ 6 ʪʝʣʦʢ (12ï18 ʤʝʩ. 

ʚʦʟʨʘʩʪʘ), ʠʟ ʥʠʭ ʩ ʫʪʦʣʱʝʥʠʝʤ ʢʦʞʥʦʡ ʩʢʣʘʜʢʠ  ʦʪ 3 ʜʦ 5 ʤʤ ï 55; ʦʪ 5 ʜʦ 10 

ʤʤ ï 45; ʙʦʣʝʝ 10 ʤʤ ï 17 ʛʦʣʦʚ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 47,0%,  38,0%, 15,0%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʞʥʳʭ ʨʝʘʢʮʠʡ ʫ ʢʦʨʦʚ ʧʨʦʷʚʣʷʣʦʩʴ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 7 ʛʦʣʦʚ ï ʦʪ 3 ʜʦ 5 ʤʤ; ʫ 15  ʦʪ 6 ʜʦ 10 ʤʤ; ʫ 19  ʙʦʣʝʝ 10 

ʤʤ. ʋ 6 ʪʝʣʦʢ (12ï18 ʤʝʩ. ʚʦʟʨʘʩʪʘ) ï ʦʪ 3 ʜʦ 5 ʤʤ.  

ʇʦʢʘʟʘʪʝʣʠ ʧʨʦʷʚʣʝʥʠʷ ʢʦʞʥʦʡ ʨʝʘʢʮʠʠ (ʚ %) ʥʘ ʪʫʙʝʨʢʫʣʠʥ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. 

ʊʘʙʣʠʮʘ 4. ʇʦʢʘʟʘʪʝʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʢʦʞʥʳʭ ʨʝʘʢʮʠʡ ʥʘ 

ʪʫʙʝʨʢʫʣʠʥ, % 
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ʇʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ  

2012 2013 
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ʆʪ 3 ʜʦ 

5 ʤʤ 
35,0 32,0 68,0 47,0 47,0 74,0 84,0 29,0 51,0 

ʆʪ 5 ʜʦ 

10 ʤʤ 
29,0 26,0 21,0 38,0 38,0 22,0 9,0 42,0 31,0 

ɹʦʣʝʝ 

10 ʤʤ 
36,0 43,0 11,0 15,0 15,0 4,0 7,0 29,0 18,0 

 

ɺ ʘʧʨʝʣʝ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ ʜʘʣʠ 58 ʛʦʣʦʚ, ʚ ʪ.ʯ. 35 ʢʦʨʦʚ, 11 ʪʝʣʦʢ 

(2ï6 ʤʝʩ. ʚʦʟʨʘʩʪʘ), 5 ʪʝʣʦʢ (12ï18 ʤʝʩ. ʚʦʟʨʘʩʪʘ), ʙʳʯʢʠ (2ï6 ʤʝʩ. ʚʦʟʨʘʩʪʘ) ï 

17 ʛʦʣʦʚ. ʀʟ ʥʠʭ ʩ ʫʪʦʣʱʝʥʠʝʤ ʢʦʞʥʦʡ ʩʢʣʘʜʢʠ ʦʪ 3 ʜʦ 5 ʤʤ ï 43; ʦʪ 5 ʜʦ 10 ʤʤ 

ï 13; ʙʦʣʝʝ 10 ʤʤ ï 2 ʛʦʣʦʚʳ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 74,0%, 22,0%, 4,0%, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʞʥʦʡ ʨʝʘʢʮʠʠ ʫ ʤʦʣʦʜʥʷʢʘ ʙʳʣʘ ʩʣʝʜʫʶʱʝʡ: 

9 ʪʝʣʦʢ (2ï6 ʤʝʩ. ʚʦʟʨʘʩʪʘ) ï ʦʪ 3 ʜʦ 5 ʤʤ., ʧʦ ʦʜʥʦʡ ʛʦʣʦʚʝ ï ʙʦʣʝʝ 5 ʤʤ ʠ 10 

ʤʤ. ʋ 4 ʪʝʣʦʢ (2ï18 ʤʝʩ. ʚʦʟʨʘʩʪʘ) ʦʪ 3 ʜʦ 5 ʤʤ, ʫ ʦʜʥʦʡ ʛʦʣʦʚʳ ʙʦʣʝʝ 5 ʤʤ. ʋ 

14 ʙʳʯʢʦʚ (2ï6 ʤʝʩ. ʚʦʟʨʘʩʪʘ) ʦʪ 3 ʜʦ 5 ʤʤ,  ʫ 2 ʛʦʣʦʚ ʦʪ 5 ʜʦ 10 ʤʤ, ʫ ʦʜʥʦʡ 

ʦʩʦʙʠ ʙʦʣʝʝ 10 ʤʤ.  

ɺ ʤʘʝ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ ʜʘʣʠ 43 ʛʦʣʦʚʳ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʞʥʦʡ ʨʝʘʢʮʠʠ ʙʳʣʘ ʩʣʝʜʫʶʱʝʡ: ʫ 36 ʢʦʨʦʚ ʫʪʦʣʱʝʥʠʝ 

ʢʦʞʥʦʡ ʩʢʣʘʜʢʠ ʦʪ 3 ʜʦ 5 ʤʤ, ʫ 4 ʦʪ 5ʜʦ 10 ʤʤ, ʫ 3 ʛʦʣʦʚ ʙʦʣʝʝ 10 ʤʤ, ʯʪʦ 

ʩʦʩʪʘʚʠʣʦ 84,0%, 9,0%, 7,0%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɺ ʠʶʥʝ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ ʜʘʣʠ 7 ʛʦʣʦʚ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʞʥʦʡ 

ʨʝʘʢʮʠʠ ʙʳʣʘ ʩʣʝʜʫʶʱʝʡ: ʫ 2 ʢʦʨʦʚ ʦʪ 3 ʜʦ 5 ʤʤ, ʫ 3 ʦʪ 5 ʜʦ 10 ʤʤ, ʫ 2 ʛʦʣʦʚ 

ʙʦʣʝʝ 10 ʤʤ,  ʯʪʦ ʩʦʩʪʘʚʠʣʦ 29,0%, 42,0%, 29,0%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɺ ʠʶʣʝ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ ʜʘʣʠ 55 ʛʦʣʦʚ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʞʥʦʡ ʨʝʘʢʮʠʠ ʙʳʣʘ ʩʣʝʜʫʶʱʝʡ: ʫ 28 ʢʦʨʦʚ ʫʪʦʣʱʝʥʠʝ 
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ʢʦʞʥʦʡ ʩʢʣʘʜʢʠ ʦʪ 3 ʜʦ 5 ʤʤ, ʫ 17 ʦʪ 5 ʜʦ 10 ʤʤ, ʫ 10 ʛʦʣʦʚ ʙʦʣʝʝ 10 ʤʤ, ʯʪʦ 

ʩʦʩʪʘʚʠʣʦ 51,0%, 31,0%, 18,0%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʫʙʦʷ ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ ʪʫʙʝʨʢʫʣʠʥ ʞʠʚʦʪʥʳʭ ʦʙʥʘʨʫʞʠʣʠ 

ʪʫʙʝʨʢʫʣʝʟʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʥʦʷʙʨʝ 2012 ʫ 133 (68,55%); ʚ ʜʝʢʘʙʨʝ ï 32 ʛʦʣʦʚ 

(32,32%). ɺ ʷʥʚʘʨʝ 2013 ʛʦʜʫ ï 32 (34,04%); ʚ ʬʝʚʨʘʣʝ ï 63 (37,95%); ʚ ʤʘʨʪʝ ï 

16 (13,68%); ʚ ʘʧʨʝʣʝ ï 6 (10,34%); ʚ ʤʘʝ ï 15 ʛʦʣʦʚ (34,88%) ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʨʝʘʛʠʨʫʶʱʠʭ ʞʠʚʦʪʥʳʭ. ɺ ʠʶʣʝ 2013 ï 2 ʛʦʣʦʚʳ ʩʦ ʩʣʘʙʳʤʠ ʪʫʙʝʨʢʫʣʝʟʥʳʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʙʨʦʥʭʠʘʣʴʥʳʭ ʠ ʩʨʝʜʦʩʪʝʥʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʘʭ (ʪʘʙʣ.5). 

ʊʘʙʣʠʮʘ 5. ʂʦʣʠʯʝʩʪʚʦ ʞʠʚʦʪʥʳʭ ʩ ʪʫʙʝʨʢʫʣʝʟʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʘʭ 

ʇʦʢʘʟʘʪʝʣʠ 

ʇʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

2012 2013 
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ʈʝʘʛʠʨʫʶʱʠʭ 

ʞʠʚʦʪʥʳʭ, ʛʦʣʦʚ 
194 99 94 166 117 58 43 7 55 

ʉ ʪʫʙʝʨʢʫʣʝʟʥʳʤʠ 

ʧʦʨʘʞʝʥʠʷʤʠ  

ʚ ʪ.ʯ.: ʛʦʣʦʚ / % 

133 32 32 63 16 6 15 ï 2 

68,5 32,3 34,0 37,9 13,7 0,3 34,9 ï 3,6 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʩʣʝʫʙʦʡʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʫ ʨʝʘʛʠʨʫʶʱʝʛʦ ʥʘ 

ʪʫʙʝʨʢʫʣʠʥ ʤʦʣʦʜʥʷʢʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʥʘ ʧʨʦʪʷʞʝʥʠʝ ʚʩʝʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʭʘʨʘʢʪʝʨʥʳʭ ʪʫʙʝʨʢʫʣʝʟʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʫ ʥʝʢʦʪʦʨʳʭ ʦʩʦʙʝʡ ʥʘʙʣʶʜʘʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ (ʙʨʦʥʭʠʘʣʴʥʳʭ, ʩʨʝʜʦʩʪʝʥʥʳʭ) ʩ ʢʨʦʚʦʠʟʣʠʷʥʠʷʤʠ. ʇʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʘʟʢʦʚïʦʪʧʝʯʘʪʢʦʚ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʦʙʥʘʨʫʞʠʚʘʣʠ ʤʠʢʦʙʘʢʪʝʨʠʠ, ʦʢʨʘʰʝʥʥʳʝ ʧʦ ʎʠʣʶï

ʅʠʣʴʩʝʥʫ ʚ ʢʨʘʩʥʳʡ ʮʚʝʪ.   

ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʳʝ 

ʜʣʷ ʪʫʙʝʨʢʫʣʝʟʘ (ʧʦʨʘʞʝʥʠʷ ʩʨʝʜʦʩʪʝʥʥʳʭ, ʙʨʦʥʭʠʘʣʴʥʳʭ ʠ ʟʘʛʣʦʪʦʯʥʳʭ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ) ʚʳʷʚʣʝʥʳ ʚ ʥʦʷʙʨʝ 2012 ʛʦʜʘ (ʨʠʩ. 3). 
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ʈʠʩʫʥʦʢ  3.  ʍʘʨʘʢʪʝʨʥʳʝ  ʧʦʩʣʝʫʙʦʡʥʳʝ  ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ  ʠʟʤʝʥʝʥʠʷ  ʧʨʠ 

ʪʫʙʝʨʢʫʣʝʟʝ (ʣʠʤʬʘʪʠʯʝʩʢʠʡ ʫʟʝʣ) 

 

ɸ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʳʝ ʚ ʤʘʨʪʝ ï ʘʧʨʝʣʝ ʤʝʩʷʮʝ 2013 ʛʦʜʘ ʥʘ ʨʠʩʫʥʢʝ 4.  

ʈʠʩʫʥʦʢ 4. ʊʫʙʝʨʢʫʣʝʟʥʳʝ ʧʦʨʘʞʝʥʠʷ ʚ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʘʭ ʫ ʞʠʚʦʪʥʳʭ  

 

ɺ ʠʶʥʝ 2013 ʛʦʜʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 7 ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ ʪʫʙʝʨʢʫʣʠʥ ʢʦʨʦʚ. 

ʇʨʠ ʫʙʦʝ ʵʪʠʭ ʞʠʚʦʪʥʳʭ ʪʫʙʝʨʢʫʣʝʟʥʳʭ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ ʧʦʨʘʞʝʥʠʡ 

ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. ʉʧʫʩʪʷ ʤʝʩʷʮ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 55 ʨʝʘʛʠʨʫʶʱʠʭ ʢʦʨʦʚ. ʇʨʠ 
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ʫʙʦʝ ʫ ʜʚʫʭ  ʠʟ ʥʠʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʪʫʙʝʨʢʫʣʝʟʘ ʧʦʨʘʞʝʥʠʷ 

ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ. ʉʪʦʣʴ ʚʳʨʘʞʝʥʥʳʡ ʚʠʨʘʞ ʚ ʢʦʣʠʯʝʩʪʚʝ ʨʝʘʛʠʨʫʶʱʠʭ 

ʞʠʚʦʪʥʳʭ ʚʧʦʣʥʝ ʤʦʛ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥ ʘʢʪʠʚʘʮʠʝʡ ʣʘʪʝʥʪʥʦʛʦ ʪʫʙʝʨʢʫʣʝʟʘ ʥʘ 

ʬʦʥʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. ɺ ʵʪʦʪ 

ʧʝʨʠʦʜ ʛʦʜʘ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʥʠʞʘʝʪʩʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ, ʯʪʦ  

ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʘʮʠʠ ʪʫʙʝʨʢʫʣʝʟʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɺ ʮʝʣʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʘʣʣʝʨʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʜʠʘʛʥʦʩʪʠʢʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇʇɼ ï ʪʫʙʝʨʢʫʣʠʥʘ ʜʣʷ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʛʦ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ ʭʦʟʷʡʩʪʚʘ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʣʷʪʴ ʦʪ 3,6% ʜʦ 

68% ʦʩʦʙʝʡ ʩ ʘʢʪʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʪʫʙʝʨʢʫʣʝʟʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʞʠʚʦʪʥʳʭ ʩ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʢʦʞʥʦʡ ʨʝʘʢʮʠʠ ʥʘ 

ʪʫʙʝʨʢʫʣʠʥ, ʦʙʥʘʨʫʞʠʚʘʣʠ ʠʣʠ ʪʫʙʝʨʢʫʣʝʟʥʳʝ ʧʦʨʘʞʝʥʠʷ ʠʣʠ, ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ 

ʫʚʝʣʠʯʝʥʠʷ ʩʨʝʜʦʩʪʝʥʥʳʭ ʠ ʙʨʦʥʭʠʘʣʴʥʳʭ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ (ʨʠʩ. 5), ʥʘ 

ʨʘʟʨʝʟʝ, ʢʦʪʦʨʳʭ ʠʤʝʣʦ ʤʝʩʪʦ ʥʘʣʠʯʠʝ ʪʦʯʝʯʥʳʭ ʢʨʦʚʦʠʟʣʠʷʥʠʡ.  

ʈʠʩʫʥʦʢ 5. ʊʦʯʝʯʥʳʝ ʢʨʦʚʦʠʟʣʠʷʥʠʷ ʚ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʘʭ ʧʨʠ 

ʪʫʙʝʨʢʫʣʝʟʝ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

 

ɼʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ɸɼʇ 

ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʧʨʠʤʝʥʠʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʤʦʣʝʢʫʣʷʨʥʦïʛʝʥʝʪʠʯʝʩʢʠʝ ʪʝʩʪʳ, 

ʩʧʦʩʦʙʥʳʝ ʧʨʦʚʦʜʠʪʴ ʧʨʷʤʫʶ ʜʝʪʝʢʮʠʶ ɼʅʂ M.bovis. 
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3.4.ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦïʛʝʥʝʪʠʯʝʩʢʦʛʦ ʪʝʩʪʘ 

ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʙʠʦʤʘʪʝʨʠʘʣʘ ʥʘ ʪʫʙʝʨʢʫʣʝʟ 

 

ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʪʝʩʪʘ ʧʨʠ ʜʠʘʛʥʦʩʪʠʢʠ ʪʫʙʝʨʢʫʣʝʟʘ ʥʘʤʠ 

ʘʧʨʦʙʠʨʦʚʘʥʘ ʧʦʣʠʤʝʨʘʟʥʘʷ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ (ʇʎʈ). ʄʝʪʦʜʦʤ ʇʎʈ ʙʳʣʦ 

ʠʩʩʣʝʜʦʚʘʥʦ 29 ʧʨʦʙ ʙʠʦʤʘʪʝʨʠʘʣʘ (ʙʨʦʥʭʠʘʣʴʥʳʝ, ʩʨʝʜʦʩʪʝʥʥʳʝ ʠ 

ʟʘʛʣʦʪʦʯʥʳʝ ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ). ʉʨʝʜʠ ʥʠʭ ʠʩʩʣʝʜʦʚʘʣʠ ʙʠʦʤʘʪʝʨʠʘʣ ʦʪ ʥʝ 

ʨʝʘʛʠʨʫʶʱʠʭ ʥʘ ʪʫʙʝʨʢʫʣʠʥ 20 ʠ 9 ʛʦʣʦʚ ʨʝʘʛʠʨʫʶʱʠʭ ʚ ɸɼʇ ʩ ʫʪʦʣʱʝʥʠʝʤ 

ʢʦʞʥʦʡ ʩʢʣʘʜʢʠ ʦʪ 3 ʜʦ 7 ʤʤ.  ʅʘʣʠʯʠʝ ʚ ʘʤʧʣʠʢʦʥʘʭ ɼʅʂ M.bovis ʫʩʪʘʥʦʚʣʝʥʦ 

ʫ 27 ʧʨʦʙ (93%) (ʪʘʙʣ. 6). 

ʊʘʙʣʠʮʘ 6. ʆʮʝʥʢʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʤʦʣʝʢʫʣʷʨʥʦ ï 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʪʝʩʪʘ (ʇʎʈ) 

ʀʥʚ. 

ʥʦʤʝʨ 

ʇʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʩ 

ʪʫʙʝʨʢʫʣʝʟʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ 

ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʋʪʦʣʱʝʥʠʝ 

ʢʦʞʥʦʡ ʩʢʣʘʜʢʠ 

ʥʘ ʇʇɼ ï

ʪʫʙʝʨʢʫʣʠʥ, ʤʤ 

  ʇʎʈ 

4275 
ʂʨʦʚʦʠʟʣʠʷʥʠʷ ʚ ʩʨʝʜʦʩʪʝʥʥʳʭ, ʟʘʛʣʦʪʦʯʥʳʭ  

ʣ/ʫ. 
ï + 

5914 
ʂʨʦʚʦʠʟʣʠʷʥʠʷ ʚ ʩʨʝʜʦʩʪʝʥʥʳʭ, 

ʙʨʦʥʭʠʘʣʴʥʳʭ ʣ/ʫ. 
ï + 

3649 
ʂʨʦʚʦʠʟʣʠʷʥʠʷ ʚ ʩʨʝʜʦʩʪʝʥʥʳʭ, 

ʙʨʦʥʭʠʘʣʴʥʳʭ ʣ/ʫ. 
3 + 

5629 
ɹʨʦʥʭʠʘʣʴʥʳʝ ʠ ʩʨʝʜʦʩʪʝʥʥʳʝ ʣ/ʫ. ʩ ʪʫʙ. 

ʧʦʨʘʞʝʥʠʷʤʠ. 
3 + 

4093 
ɹʨʦʥʭʠʘʣʴʥʳʝ ʠ ʩʨʝʜʦʩʪʝʥʥʳʝ ʣ/ʫ. ʩ ʪʫʙ. 

ʧʦʨʘʞʝʥʠʷʤʠ. 
3 + 

3885 
ʂʨʦʚʦʠʟʣʠʷʥʠʷ ʚ ʩʨʝʜʦʩʪʝʥʥʳʭ, ʟʘʛʣʦʪʦʯʥʳʭ 

ʣ/ʫ. 
ï + 

4245 
ʂʨʦʚʦʠʟʣʠʷʥʠʷ ʚ ʩʨʝʜʦʩʪʝʥʥʳʭ ʟʘʛʣʦʪʦʯʥʳʭ 

ʣ/ʫ. 
ï + 

6033 
ʂʨʦʚʦʠʟʣʠʷʥʠʷ ʚ ʩʨʝʜʦʩʪʝʥʥʳʭ, 

ʙʨʦʥʭʠʘʣʴʥʳʭ ʣ/ʫ. 
4 + 

5547 
ɹʨʦʥʭʠʘʣʴʥʳʝ ʠ ʩʨʝʜʦʩʪʝʥʥʳʝ ʣ/ʫ. ʩ ʪʫʙ. 

ʧʦʨʘʞʝʥʠʷʤʠ. 
7 + 

3900 
ɹʨʦʥʭʠʘʣʴʥʳʝ ʠ ʩʨʝʜʦʩʪʝʥʥʳʝ ʣ/ʫ. ʩ ʪʫʙ. 

ʧʦʨʘʞʝʥʠʷʤʠ. 
3 + 
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ʇʨʦʜʦʣʞʝʥʠʝ  ʪʘʙʣʠʮʳ  6.    ʆʮʝʥʢʘ    ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ    ʠ   ʩʧʝʮʠʬʠʯʥʦʩʪʠ 

ʤʦʣʝʢʫʣʷʨʥʦ ï ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʪʝʩʪʘ (ʇʎʈ) 

ʀʥʚ. 

ʥʦʤʝʨ 

ʇʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʩ 

ʪʫʙʝʨʢʫʣʝʟʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ 

ʈʝʟʫʣʴʪʘʪʳ             

ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʋʪʦʣʱʝʥʠʝ 

ʢʦʞʥʦʡ ʩʢʣʘʜʢʠ 

ʥʘ ʇʇɼï

ʪʫʙʝʨʢʫʣʠʥ, ʤʤ 

  

ʇʎʈ 

31196 
ɹʨʦʥʭʠʘʣʴʥʳʝ ʠ ʩʨʝʜʦʩʪʝʥʥʳʝ ʣ/ʫ. ʩ ʪʫʙ. 

ʧʦʨʘʞʝʥʠʷʤʠ. 
ï + 

5840 
ʂʨʦʚʦʠʟʣʠʷʥʠʷ ʚ ʩʨʝʜʦʩʪʝʥʥʳʭ, ʟʘʛʣʦʪʦʯʥʳʭ 

ʣ/ʫ. 
ï + 

043 
ʂʨʦʚʦʠʟʣʠʷʥʠʷ ʚ ʩʨʝʜʦʩʪʝʥʥʳʭ, 

ʙʨʦʥʭʠʘʣʴʥʳʭ ʣ/ʫ. 
ï + 

3929 
ɹʨʦʥʭʠʘʣʴʥʳʝ ʠ ʩʨʝʜʦʩʪʝʥʥʳʝ ʣ/ʫ. ʩ ʪʫʙ. 

ʧʦʨʘʞʝʥʠʷʤʠ. 
ï + 

5617 
ɹʨʦʥʭʠʘʣʴʥʳʝ ʠ ʩʨʝʜʦʩʪʝʥʥʳʝ ʣ/ʫ. ʩ ʪʫʙ. 

ʧʦʨʘʞʝʥʠʷʤʠ. 
ï + 

4032 
ʂʨʦʚʦʠʟʣʠʷʥʠʷ ʚ ʩʨʝʜʦʩʪʝʥʥʳʭ, ʟʘʛʣʦʪʦʯʥʳʭ 

ʣ/ʫ. 
ï + 

7199 
ʂʨʦʚʦʠʟʣʠʷʥʠʷ ʚ ʩʨʝʜʦʩʪʝʥʥʳʭ, ʟʘʛʣʦʪʦʯʥʳʭ 

ʣ/ʫ. 
ï + 

5227 
ʂʨʦʚʦʠʟʣʠʷʥʠʷ ʚ ʩʨʝʜʦʩʪʝʥʥʳʭ, 

ʙʨʦʥʭʠʘʣʴʥʳʭ ʣ/ʫ. 
ï + 

5894 
ʂʨʦʚʦʠʟʣʠʷʥʠʷ ʚ ʩʨʝʜʦʩʪʝʥʥʳʭ, ʟʘʛʣʦʪʦʯʥʳʭ 

ʣ/ʫ. 
ï + 

5905 
ɹʨʦʥʭʠʘʣʴʥʳʝ ʠ ʩʨʝʜʦʩʪʝʥʥʳʝ ʣ/ʫ. ʩ ʪʫʙ. 

ʧʦʨʘʞʝʥʠʷʤʠ. 
4 + 

5861 
ɹʨʦʥʭʠʘʣʴʥʳʝ ʠ ʩʨʝʜʦʩʪʝʥʥʳʝ ʣ/ʫ. ʩ ʪʫʙ. 

ʧʦʨʘʞʝʥʠʷʤʠ. 
3 + 

5217 
ʂʨʦʚʦʠʟʣʠʷʥʠʷ ʚ ʩʨʝʜʦʩʪʝʥʥʳʭ, 

ʙʨʦʥʭʠʘʣʴʥʳʭ ʣ/ʫ. 
7 + 

30785 ʃ/ʫ. ʙʝʟ ʚʠʜʠʤʳʭ ʧʦʨʘʞʝʥʠʡ ï + 

4068 ʃ/ʫ. ʙʝʟ ʚʠʜʠʤʳʭ ʧʦʨʘʞʝʥʠʡ ï + 

30768 ʃ/ʫ. ʙʝʟ ʚʠʜʠʤʳʭ ʧʦʨʘʞʝʥʠʡ ï + 

3072 ʃ/ʫ. ʙʝʟ ʚʠʜʠʤʳʭ ʧʦʨʘʞʝʥʠʡ ï + 

30741 ʃ/ʫ. ʙʝʟ ʚʠʜʠʤʳʭ ʧʦʨʘʞʝʥʠʡ ï + 

5008 ʃ/ʫ. ʙʝʟ ʚʠʜʠʤʳʭ ʧʦʨʘʞʝʥʠʡ ï ï 

4573     ʃ/ʫ. ʙʝʟ ʚʠʜʠʤʳʭ ʧʦʨʘʞʝʥʠʡ ï ï 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʩʫʪʩʪʚʠʝ, ʢʘʢ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʪʘʢ ʠ ʪʫʙʝʨʢʫʣʝʟʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʫ ʞʠʚʦʪʥʳʭ (n=7) ʚ 5 ʧʨʦʙʘʭ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʳʣʦ 
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ʜʝʪʝʢʪʠʨʦʚʘʥʦ ʥʘʣʠʯʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ɼʅʂ M.bovis ʚ 71% ʩʣʫʯʘʝʚ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ  ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʘʥʥʦʛʦ ʪʝʩʪʘ.  

ʇʨʠʤʝʥʝʥʠʝ ʇʎʈ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʚʦʟʙʫʜʠʪʝʣʷ ʪʫʙʝʨʢʫʣʝʟʘ ʚ 

ʙʠʦʤʘʪʝʨʠʘʣʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ 

ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʤʦʣʝʢʫʣʷʨʥʦïʛʝʥʝʪʠʯʝʩʢʦʛʦ ʪʝʩʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʫʪʠʥʥʦʡ 

ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʦʡ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʳ ʩʦʛʣʘʩʫʶʪʩʷ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ɹʦʨʠʩʦʚʘ ʊ.ɸ. ʠ ʩʦʘʚʪ., 2004; ɼʦʥʯʝʥʢʦ ɸ.ʉ. ʠ 

ʩʦʘʚʪ., 2004; ʂʘʣʤʳʢʦʚʘ ʄ.ʉ. ʠ ʩʦʘʚʪ., 2006,2007,2008; ʂʦʨʥʝʚʘ ʀ.ʅ., 2004; 

ʅʘʡʤʘʥʦʚ ɸ.ʍ. ʠ ʩʦʘʚʪ., 2009; ʆʙʫʭʦʚ ʀ.ʃ. ʠ ʩʦʘʚʪ., 1996; ʆʩʠʧʦʚʘ ɽ.ʇ., 2004; 

ʊʘʣʣʝʨ ʃ.ɸ. ʩʦʘʚʪ., 2011; ʐʘʨʦʚ ɸ.ʅ. 2000,2003. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʷʤʦʡ ʤʝʪʦʜ ʜʝʪʝʢʮʠʠ ɼʅʂ ʚʦʟʙʫʜʠʪʝʣʷ ʪʫʙʝʨʢʫʣʝʟʘ 

(ʇʎʈ) ʧʦʟʚʦʣʷʝʪ ʚ 90% ʠ ʙʦʣʝʝ ʚʳʷʚʣʷʪʴ ʥʠʯʪʦʞʥʦ ʤʘʣʳʝ ʢʦʣʠʯʝʩʪʚʘ ɼʅʂ 

M.bovis ʚ ʠʥʬʠʮʠʨʦʚʘʥʥʦʤ ʤʠʢʦʙʘʢʪʝʨʠʷʤʠ ʙʠʦʤʘʪʝʨʠʘʣʝ ʝʱʝ ʜʦ ʧʨʦʚʝʜʝʥʠʷ 

ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʯʪʦ ʧʦ ʚʨʝʤʝʥʠ ʦʧʝʨʝʞʘʝʪ ʪʦʯʥʦʩʪʴ 

ʧʦʩʪʘʥʦʚʢʠ ʧʝʨʚʠʯʥʦʛʦ ʜʠʘʛʥʦʟʘ ʥʘ ʪʫʙʝʨʢʫʣʝʟ.  
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3.5.ʈʝʟʫʣʴʪʘʪʳ ʧʦʠʩʢʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʧʣʦʪʥʦʡ 

ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʵʣʝʢʪʠʚʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʜʣʷ ʧʝʨʚʠʯʥʦʛʦ ʚʳʜʝʣʝʥʠʷ 

ʤʠʢʦʙʘʢʪʝʨʠʡ  

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʝʩʴʤʘ ʧʨʦʙʣʝʤʥʦʡ 

ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʚʳʜʝʣʷʝʤʦʩʪʴ ʤʠʢʦʙʘʢʪʝʨʠʡ ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ. ɺ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʵʪʦ ʥʘʙʣʶʜʘʶʪ ʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʠʢʦʙʘʢʪʝʨʠʘʣʴʥʳʭ 

ʘʥʪʠʛʝʥʦʚ. ɺ ʨʫʪʠʥʥʦʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʨʘʢʪʠʢʝ ʵʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʪʨʫʜʥʷʝʪ 

ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʜʝʣʝʥʠʝ ʠ ʧʦʩʣʝʜʫʶʱʫʶ ʚʠʜʦʚʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ 

ʤʠʢʦʙʘʢʪʝʨʠʡ. ɺ ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʨʘʢʪʠʢʝ ʠ ʧʨʝʜʧʨʠʷʪʠʷʭ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʠʤʝʥʷʶʪ ʨʘʟʣʠʯʥʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ.  

ʅʝʜʦʩʪʘʪʢʦʤ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʃʝʚʝʥʰʪʝʡʥʘïʁʝʥʩʝʥʘ, ʷʚʣʷʝʪʩʷ ʝʝ ʥʝ 

ʚʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʘʤ ʤʠʢʦʙʘʢʪʝʨʠʡ ʚ 

ʧʦʩʝʚʥʦʤ ʤʘʪʝʨʠʘʣʝ. ʂ ʧʨʠʤʝʨʫ ʜʣʷ ʨʦʩʪʘ ʥʘ ʩʨʝʜʝ ʃʝʚʝʥʰʪʝʡʥʘïʁʝʥʩʝʥʘ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʧʦʩʝʚʥʦʤ ʤʘʪʝʨʠʘʣʝ ʚ ʚʟʚʝʩʠ ʤʠʢʦʙʘʢʪʝʨʠʡ (1,0 ʩʤį) 

ʥʝ ʤʝʥʝʝ 100ï200 ʞʠʚʳʭ ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ.  

ʇʦʜʙʦʨ ʧʠʪʘʪʝʣʴʥʦʡ ʧʣʦʪʥʦʡ ʩʨʝʜʳ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʤʠʢʦʙʘʢʪʝʨʠʡ ʤʳ 

ʧʨʦʚʦʜʠʣʠ ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʘʥʥʳʭ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʤʠʢʦʙʘʢʪʝʨʠʡ.  

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʣʦʪʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʜʣʷ ʧʝʨʚʠʯʥʦʛʦ ʚʳʜʝʣʝʥʠʷ 

ʤʠʢʦʙʘʢʪʝʨʠʡ ʙʨʘʣʠ: ʘʤʤʦʥʠʡ ʣʠʤʦʥʥʦʢʠʩʣʳʡ ʢʘʢ ʠʩʪʦʯʥʠʢ ʘʟʦʪʘ ʠ 

ʦʨʛʘʥʠʯʝʩʢʦʡ ʢʠʩʣʦʪʳ, ʩʧʦʩʦʙʥʳʡ ʠʟʤʝʥʷʪʴ pH ʩʨʝʜʳ ʚ ʱʝʣʦʯʥʫʶ ʩʪʦʨʦʥʫ;  

ʢʘʣʠʡ ʬʦʩʬʦʨʥʦʢʠʩʣʳʡ ʜʚʫʟʘʤʝʱʝʥʥʳʡ, ʤʘʛʥʠʡ ʩʝʨʥʦʢʠʩʣʳʡ ʩʝʤʠʚʦʜʥʳʡ, 

ʞʝʣʝʟʦ ʩʝʨʥʦʢʠʩʣʦʝ, ʩʝʨʥʦʢʠʩʣʳʡ ʮʠʥʢ, ʥʘʪʨʠʡ ʬʦʩʬʦʨʥʦʢʠʩʣʳʡ 

ʜʚʫʟʘʤʝʱʝʥʥʳʡ ï ʢʘʢ ʚʘʞʥʳʝ ʠʩʪʦʯʥʠʢʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʥʝʦʨʛʘʥʠʯʝʩʢʠʝ 

ʢʦʬʘʢʪʦʨʳ ʜʣʷ ʤʥʦʛʠʭ ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʨʝʘʢʮʠʡ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʚʷʟʳʚʘʥʠʠ  

ʬʝʨʤʝʥʪʦʚ ʠ ʩʫʙʩʪʨʘʪʦʚ, ʫʣʫʯʘʶʱʠʝ ʨʦʩʪ ʤʠʢʦʙʘʢʪʝʨʠʡ; ʬʫʤʘʨʦʚʘʷ ʢʠʩʣʦʪʘ ʚ 

ʢʘʯʝʩʪʚʝ ʩʪʝʨʝʦʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʬʝʨʤʝʥʪʘ, ʫʯʘʩʪʚʫʶʱʝʛʦ ʚ ʢʘʪʘʣʠʟʝ ʠ 

ʛʠʜʨʘʪʘʮʠʠ ʚ ʬʫʤʘʨʘʪʝ; ʛʣʠʮʝʨʠʥ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʩʝʨʚʘʥʪʘ; ʘʛʘʨïʘʛʘʨ ʚ ʢʘʯʝʩʪʚʝ 

ʧʦʣʥʦʮʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʥʝ ʠʥʛʠʙʠʨʫʶʱʝʛʦ ʨʦʩʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʥʝ 
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ʠʟʤʝʥʷʶʱʝʛʦ ʧʠʪʘʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʩʨʝʜ. ʆʥʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʘʥʘʣʦʛʦʚ ʪʝʤ, ʯʪʦ 

ʘʩʧʘʨʘʛʠʥ ʟʘʤʝʥʝʥ ʥʘ ʛʣʠʢʦʢʦʣ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʩʦʩʪʘʚ ʚʚʝʜʝʥʘ ʬʫʤʘʨʦʚʘʷ 

ʢʠʩʣʦʪʘ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʛʣʠʢʦʢʦʣ ʦʙʣʘʜʘʝʪ ʪʝʤʠ ʞʝ ʩʚʦʡʩʪʚʘ, ʯʪʦ ʠ 

ʘʩʧʘʨʘʛʠʥ, ʥʦ ʥʘ ʧʦʨʷʜʦʢ ʜʝʰʝʚʣʝ ʠ ʚʳʧʫʩʢʘʝʪʩʷ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ. ɼʘʥʥʫʶ ʩʨʝʜʫ ʤʦʞʥʦ ʩʪʝʨʠʣʠʟʦʚʘʪʴ ʧʨʠ 100Áʉ ʠ ʚʳʰʝ. 

 ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʫʩʢʦʨʝʥʠʷ 

ʚʳʷʚʣʝʥʠʷ ʤʠʢʦʙʘʢʪʝʨʠʡ. ɺ ʝʸ ʩʦʩʪʘʚ ʚʢʣʶʯʝʥʳ ʢʦʤʧʦʥʝʥʪʳ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʨʦʩʪʘ ʤʠʢʦʙʘʢʪʝʨʠʡ. 

ɺ ʭʦʜʝ ʧʦʠʩʢʦʚʳʭ ʦʧʳʪʦʚ ʥʘʤʠ ʙʳʣʦ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʦ ʪʨʠ ʚʘʨʠʘʥʪʘ 

ʩʨʝʜʳ. ʉʯʠʪʘʝʤ ʫʤʝʩʪʥʳʤ ʧʨʠʚʝʩʪʠ  ʠʭ ʩʦʩʪʘʚʳ ʚ ʤʘʩ /%:  

ʉʨʝʜʘ ˉ1.  ɸʤʤʦʥʠʡ ʣʠʤʦʥʥʦʢʠʩʣʳʡï1,5; ʢʘʣʠʡ ʬʦʩʬʦʨʥʦʢʠʩʣʳʡ 

ʜʚʫʟʘʤʝʱʝʥʥʳʡï2,0; ʤʘʛʥʠʡ ʩʝʨʥʦʢʠʩʣʳʡ ʩʝʤʠʚʦʜʥʳʡï0,2; ʞʝʣʝʟʦ 

ʩʝʨʥʦʢʠʩʣʦʝï0,1; ʩʝʨʥʦʢʠʩʣʳʡ ʮʠʥʢï0,1; ʛʣʠʢʦʢʦʣï2,0; ʬʫʤʘʨʦʚʘʷ ʢʠʩʣʦʪʘï2,0; 

ʥʘʪʨʠʡ ʬʦʩʬʦʨʥʦʢʠʩʣʳʡ ʜʚʫʟʘʤʝʱʝʥʥʳʡï0,5; ʭʣʦʨʠʩʪʳʡ ʥʘʪʨʠʡï0,3; 

ʛʣʠʮʝʨʠʥï20,0; ʘʛʘʨïʘʛʘʨï23,0; ʛʣʠʮʠʥï1,5; ʦʩʪʘʣʴʥʦʝ ʚʦʜʘ. 

ʉʨʝʜʘ ˉ2.  ɸʤʤʦʥʠʡ ʣʠʤʦʥʥʦʢʠʩʣʳʡï1,7; ʢʘʣʠʡ ʬʦʩʬʦʨʥʦʢʠʩʣʳʡ 

ʜʚʫʟʘʤʝʱʝʥʥʳʡï2,4; ʤʘʛʥʠʡ ʩʝʨʥʦʢʠʩʣʳʡ ʩʝʤʠʚʦʜʥʳʡï0,3; ʞʝʣʝʟʦ 

ʩʝʨʥʦʢʠʩʣʦʝï0,15; ʩʝʨʥʦʢʠʩʣʳʡ ʮʠʥʢï0,15; ʛʣʠʢʦʢʦʣï2,5; ʬʫʤʘʨʦʚʘʷ ʢʠʩʣʦʪʘï

2,5; ʥʘʪʨʠʡ ʬʦʩʬʦʨʥʦʢʠʩʣʳʡ ʜʚʫʟʘʤʝʱʝʥʥʳʡï1; ʭʣʦʨʠʩʪʳʡ ʥʘʪʨʠʡï0,4; 

ʛʣʠʮʝʨʠʥï22,0; ʘʛʘʨïʘʛʘʨï25,0; ʛʣʠʮʠʥï1,8; ʦʩʪʘʣʴʥʦʝ ʚʦʜʘ. 

ʉʨʝʜʘ ˉ3.  ɸʤʤʦʥʠʡ ʣʠʤʦʥʥʦʢʠʩʣʳʡï1,3; ʢʘʣʠʡ ʬʦʩʬʦʨʥʦʢʠʩʣʳʡ 

ʜʚʫʟʘʤʝʱʝʥʥʳʡï1,8; ʤʘʛʥʠʡ ʩʝʨʥʦʢʠʩʣʳʡ ʩʝʤʠʚʦʜʥʳʡï0,1; ʞʝʣʝʟʦ 

ʩʝʨʥʦʢʠʩʣʦʝï0,05; ʩʝʨʥʦʢʠʩʣʳʡ ʮʠʥʢï0,05; ʛʣʠʢʦʢʦʣï1;  ʬʫʤʘʨʦʚʘʷ ʢʠʩʣʦʪʘï

1,5; ʥʘʪʨʠʡ ʬʦʩʬʦʨʥʦʢʠʩʣʳʡ ʜʚʫʟʘʤʝʱʝʥʥʳʡï0,3; ʭʣʦʨʠʩʪʳʡ ʥʘʪʨʠʡï0,15; 

ʛʣʠʮʝʨʠʥï18,0; ʘʛʘʨïʘʛʘʨï21,0; ʛʣʠʮʠʥï1,0; ʦʩʪʘʣʴʥʦʝ ʚʦʜʘ. ɺʦ ʚʩʝʭ ʪʨʝʭ 

ʚʘʨʠʘʥʪʘʭ ʨH ʙʳʣ 7,2Ñ0,2.  

ɺʩʝ ʪʨʠ ʚʘʨʠʘʥʪʘ ʠʩʧʳʪʫʝʤʳʭ ʧʣʦʪʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʜʣʷ ʧʝʨʚʠʯʥʦʛʦ 

ʚʳʜʝʣʝʥʠʷ ʤʠʢʦʙʘʢʪʝʨʠʡ ʛʦʪʦʚʠʣʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʅʘʚʝʩʢʠ ʘʤʤʦʥʠʷ 

ʣʠʤʦʥʥʦʢʠʩʣʦʛʦ ʨʘʩʪʚʦʨʷʣʠ ʚ ʛʦʨʷʯʝʡ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ. ɼʨʫʛʠʝ ʩʦʣʠ ʠ 
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ʛʣʠʮʝʨʠʥ ʚ ʫʢʘʟʘʥʥʦʡ ʚʳʰʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʦʙʘʚʣʷʣʠ ʚ ʪʝʧʣʫʶ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ. ʇʦʩʣʝ ʧʦʣʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ ʜʦʙʘʚʣʷʣʠ 23,0Ñ2,0 ʛʨ. 

ʘʛʘʨïʘʛʘʨʘ. ʨH ʩʨʝʜʳ ʜʦʚʦʜʠʣʠ ʜʦ ʥʫʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʨʦʙʥʳʤ ʜʦʙʘʚʣʝʥʠʝʤ 

ʛʠʜʨʦʢʩʠʜʘ ʥʘʪʨʠʷ. ʉʪʝʨʠʣʠʟʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʘʚʪʦʢʣʘʚʠʨʦʚʘʥʠʝʤ ʚ ʨʝʞʠʤʝ 

120Áʉ ʚ ʪʝʯʝʥʠʝ 30 ʤʠʥʫʪ.  

ɼʣʷ ʠʟʫʯʝʥʠʷ ʨʦʩʪʦʚʳʭ ʩʚʦʡʩʪʚ ʤʠʢʦʙʘʢʪʝʨʠʡ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʨʝʬʝʨʝʥʪʥʘʷ ʢʫʣʴʪʫʨʘ  M.bovis (ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ  ʜʦ 0,00001 ʤʛ/ʤʣ) ʠ 

ʛʦʤʦʛʝʥʘʪʳ ʙʠʦʤʘʪʝʨʠʘʣʘ (ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ). ʇʦʩʝʚʳ ʧʨʦʚʦʜʠʣʠ ʥʘ ʚʩʝ ʪʨʠ 

ʦʙʨʘʟʮʘ ʠʩʧʳʪʫʝʤʦʡ ʧʣʦʪʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ. ɺ ʢʘʯʝʩʪʚʝ ʘʥʘʣʦʛʘ ʜʣʷ 

ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʨʝʜʫ ʃʝʚʝʥʰʪʝʡʥʘïʁʝʥʩʝʥʘ. ʇʦʣʫʯʝʥʥʳʝ ʚʟʚʝʩʠ 

ʚʳʩʝʚʘʣʠ ʧʦ 0,25 ʩʤį ʥʘ 1 ʧʨʦʙʠʨʢʫ. ʇʨʦʙʠʨʢʠ ʧʦʤʝʱʘʣʠʩʴ ʚ ʪʝʨʤʦʩʪʘʪ ʧʨʠ 

37Áʉ. ʋʯʝʪ ʨʦʩʪʦʚʳʭ ʩʚʦʡʩʪʚ ʤʠʢʦʙʘʢʪʝʨʠʡ ʥʘ ʠʩʧʳʪʫʝʤʳʭ ʦʧʳʪʥʳʭ ʦʙʨʘʟʮʘʭ 

ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʠ ʢʦʥʪʨʦʣʴʥʦʡ ʩʨʝʜʳ (ʃʝʚʝʥʰʪʝʡʥʘïʁʝʥʩʝʥʘ) ʧʨʦʚʝʨʷʣʠ 

ʢʘʞʜʳʝ ʩʫʪʢʠ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 7. 

ʊʘʙʣʠʮʘ 7. ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʨʦʩʪʦʚʳʭ ʩʚʦʡʩʪʚ ʠʩʧʳʪʫʝʤʦʡ 

ʧʣʦʪʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ 
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ʈʦʩʪ ʥʘ ʠʩʧʳʪʫʝʤʳʭ ʧʣʦʪʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʈʦʩʪ ʥʘ ʩʨʝʜʝ 

ʃʝʚʝʥʰʪʝʡʥʘ ï 

ʁʝʥʩʝʥʘ 

(ʢʦʥʪʨʦʣʴ) 
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1. 
ʐʪʘʤʤ  

M.bovis 

ï/0,00001 

ʤʛ/ʤʣ 
15Ñ0,1 ï 17Ñ0,3 ï 19Ñ0,3 ï 18Ñ0,2 ï 

2. 

(n) ʧʨʦʙ ʩ 

ʧʘʪ. 

ʠʟʤʝʥʝʥʠʷʤʠ 

9/ï 

 

17Ñ0,2 

 

9 

 

21Ñ0,4 

 

9 

 

28Ñ0,1 

 

9 30Ñ0,3 9 

3. 

(n) ʧʨʦʙ ʙʝʟ 

ʧʘʪ. 

ʠʟʤʝʥʝʥʠʷʤʠ 

20/ï 

 

17Ñ0,2 

 

18 24Ñ0,2 15 30Ñ0,1 12 34Ñ0,3 12 

 

ʇʝʨʚʠʯʥʳʡ ʨʦʩʪ ʤʠʢʦʙʘʢʪʝʨʠʡ ʪʫʙʝʨʢʫʣʝʟʘ  M.bovis ʚ ʦʙʨʘʟʮʝ ˉ1 

(ʦʧʳʪʥʘʷ ʩʨʝʜʘ) ʦʪʤʝʯʝʥ ʥʘ 15ï16 ʩʫʪʢʠ. ʆʙʥʘʨʫʞʠʚʘʣʘ ʢʦʣʦʥʠʠ ʚ ʚʠʜʝ ʤʝʣʢʠʭ 
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ʩ ʤʘʢʦʚʦʝ ʟʝʨʥʦ, ʙʫʛʦʨʯʘʪʳʭ ʙʝʣʦʛʦ ʮʚʝʪʘ (1ï2) ʦʙʨʘʟʦʚʘʥʠʡ. ʈʦʩʪ 

ʤʠʢʦʙʘʢʪʝʨʠʡ ʥʘ ʦʧʳʪʥʦʡ ʩʨʝʜʝ (ʦʙʨʘʟʝʮ ˉ2) ʦʪʤʝʯʝʥ ʥʘ 17ï18 ʩʫʪʢʠ. ɺ 

ʦʙʨʘʟʮʝ ˉ3 ʨʦʩʪ ʧʦʷʚʠʣʩʷ ʥʘ 19ï20 ʩʫʪʢʠ ʚ ʚʠʜʝ ʩʣʘʙʦʟʘʤʝʪʥʳʭ 1ï2 ʢʦʣʦʥʠʡ 

ʦʙʨʘʟʦʚʘʥʠʡ ʚʝʣʠʯʠʥʦʡ ʤʝʥʴʰʝ ʤʘʢʦʚʦʛʦ ʟʝʨʥʘ. 

ʇʨʠ ʧʦʩʝʚʝ ʥʘʜʦʩʘʜʦʯʥʦʡ ʞʠʜʢʦʩʪʠ ʠʟ ʙʠʦʤʘʪʝʨʠʘʣʘ  ʥʘ ʠʩʧʳʪʫʝʤʫʶ 

ʧʣʦʪʥʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ (ʦʙʨʘʟʝʮ ˉ1) ʧʝʨʚʠʯʥʳʡ ʨʦʩʪ ʢʦʣʦʥʠʡ ʥʘʙʣʶʜʘʣʠ 

ʥʘ 17ï18 ʩʫʪʢʠ. ɹʳʣʦ ʚʳʜʝʣʝʥʦ 27 ʢʫʣʴʪʫʨ M.bovis.  

ʅʘ ʠʩʧʳʪʫʝʤʳʭ ʩʨʝʜʘʭ (ʦʙʨʘʟʮʳ ˉ2 ʠ ˉ3), ʨʦʩʪ ʤʠʢʦʙʘʢʪʝʨʠʡ ʦʪʤʝʯʘʣʠ 

ʥʘ 21ï22 ʠ 30ï31 ʩʫʪʢʠ. ʇʨʠ ʤʠʢʨʦʩʢʦʧʠʠ ʤʘʟʢʦʚ ʦʢʨʘʰʝʥʥʳʭ ʧʦ ʎʠʣʶï

ʅʠʣʴʩʝʥʫ ʦʙʥʘʨʫʞʠʚʘʣʠ ʧʦʣʠʤʦʨʬʥʳʝ ʧʘʣʦʯʢʠ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ ʩ ʦʢʨʫʛʣʳʤʠ 

ʢʨʘʷʤʠ (ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ M.bovis). ʂʦʣʦʥʠʠ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʮʚʝʪʘ 

ʩʣʦʥʦʚʦʡ ʢʦʩʪʠ ʚ Rïʬʦʨʤʝ (ʩ ʙʫʛʨʠʩʪʳʤʠ ʠ ʥʝʨʦʚʥʳʤʠ ʢʨʘʷʤʠ).  

ʅʘ ʩʨʝʜʝ ʃʝʚʝʥʰʪʝʡʥʘïʁʝʥʩʝʥʘ (ʢʦʥʪʨʦʣʴ) ʨʦʩʪ ʤʠʢʦʙʘʢʪʝʨʠʡ ʦʪʤʝʯʘʣʠ 

ʚ ʚʠʜʝ ʝʜʠʥʠʯʥʳʭ ʙʫʛʦʨʯʘʪʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʩ ʧʨʦʩʷʥʦʝ ʟʝʨʥʦ,  ʥʘ 18ï19 ʩʫʪʢʠ. 

ɹʳʣʦ ʚʳʜʝʣʝʥʦ 21 ʢʫʣʴʪʫʨʘ, ʯʪʦ ʥʘ 6 ʤʝʥʴʰʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʙʨʘʟʮʦʤ ˉ1. 

ʀʩʭʦʜʷ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʧʳʪʦʚ, ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʩʦʩʪʘʚ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʠʤʝʝʪ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʩʪʘʥʜʘʨʪʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ 

ʃʝʚʝʥʰʪʝʡʥʘïʁʝʥʩʝʥʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ ʚʘʨʠʘʥʪʘ ʩʨʝʜʳ ʧʦʟʚʦʣʷʝʪ 

ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʧʝʨʚʠʯʥʳʭ ʢʫʣʴʪʫʨ ʤʠʢʦʙʘʢʪʝʨʠʡ ʚ ʩʨʝʜʥʝʤ ʦʪ 3 

ʜʦ 5 ʩʫʪʦʢ.  
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3.6.ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʤʝʪʦʜʦʚ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʙʠʦʤʘʪʝʨʠʘʣʘ ʥʘ ʨʦʩʪ ʤʠʢʦʙʘʢʪʝʨʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ Lïʬʦʨʤ ʧʨʠ ʧʦʩʝʚʘʭ ʥʘ 

ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ  

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʨʦʩʪʦʚʳʭ ʩʚʦʡʩʪʚ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜ ʧʨʦʚʝʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭ ʚʠʜʦʚ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ: ʧʦ ʤʝʪʦʜʫ ɸʣʠʢʘʝʚʦʡ 

ɸ.ʇ. ʠ ʙʦʣʝʝ ʱʘʜʷʱʝʛʦ ʨʝʞʠʤʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʩʪʚʦʨʘ 3% ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠ 75 ʧʨʦʙ ʙʠʦʤʘʪʝʨʠʘʣʘ, 

ʧʦʣʫʯʝʥʥʦʛʦ ʦʪ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ: ʠʟ ʥʠʭ 53 ʙʝʟ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʪʫʙʝʨʢʫʣʝʟʘ 

ʠʟʤʝʥʝʥʠʡ: 13 ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʫʚʝʣʠʯʝʥʠʷʤʠ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʦʚ ʠ 

ʢʨʦʚʦʠʟʣʠʷʥʠʷʤʠ; 9 ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʪʫʙʝʨʢʫʣʝʟʘ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʘʭ.  

ʇʦʩʝʚʳ ʧʨʦʚʦʜʠʣʠ ʥʘ ʠʩʧʳʪʫʝʤʫʶ ʧʣʦʪʥʫʶ ʧʠʪʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʜʣʷ 

ʧʝʨʚʠʯʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʤʠʢʦʙʘʢʪʝʨʠʡ ʠ ʩʨʝʜʫ ʃʝʚʝʥʰʪʝʡʥʘïʁʝʥʩʝʥʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʤʝʪʦʜʦʚ ʧʨʝʜʧʦʩʝʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʥʘ ʨʦʩʪ ʤʠʢʦʙʘʢʪʝʨʠʡ ʥʘ ʧʣʦʪʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚ ʪʘʙʣʠʮʝ 8. 

ʊʘʙʣʠʮʘ 8. ʈʝʟʫʣʴʪʘʪʳ ʚʣʠʷʥʠʷ ʤʝʪʦʜʦʚ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʨʦʩʪ 

ʤʠʢʦʙʘʢʪʝʨʠʡ ʥʘ ʧʣʦʪʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ 

(n
) 
ʧ
ʨ
ʦ
ʙ

 

ʇ
ʨ
ʝ
ʜ
ʧ
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ʝ
ʚ
ʥ
ʘ
ʷ
 

ʦ
ʙ
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ʢ
ʘ

 

ʇʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʃʝʚʝʥʰʪʝʡʥʘï

ʁʝʥʩʝʥʘ 
ʇʣʦʪʥʘʷ ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ 
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ʦ
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ʦ
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7
5 

ɸ.ʇ. ɸʣʠʢʘʝʚʦʡ 21Ñ0,3 18 (24,0) 0,6Ñ0,009% 14Ñ0,2 21 (28,0) 0,5Ñ0,009% 

3% ʨʘʩʪʚʦʨʦʚ 

ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ 
18Ñ0,3 21 (28,0) 1,2Ñ0,009% 16Ñ0,1 22 (29,3) 0,95Ñ0,009% 

ʀʪʦʛʦ ï 39 ï ï 42 ï 

 

ʇʨʠ  ʧʨʠʤʝʥʝʥʠʠ  ʧʨʝʜʧʦʩʝʚʥʦʡ  ʦʙʨʘʙʦʪʢʠ  ʙʠʦʤʘʪʝʨʠʘʣʘ  ʧʦ ɸʣʠʢʘʝʚʦʡ 



 41 

ɸ.ʇ. (1940), ʙʳʣʦ ʚʳʜʝʣʝʥʦ: ʥʘ ʩʨʝʜʝ ʃʝʚʝʥʰʪʝʡʥʘïʁʝʥʩʝʥʘï18 (24,0%) 

ʢʫʣʴʪʫʨ ʤʠʢʦʙʘʢʪʝʨʠʡ, ʘ ʥʘ ʠʩʧʳʪʫʝʤʦʡ  ʩʨʝʜʝï21 (28,0%). ʈʦʩʪ ʤʠʢʦʙʘʢʪʝʨʠʡ 

ʥʘ  ʩʨʝʜʝ ʃʝʚʝʥʰʪʝʡʥʘïʁʝʥʩʝʥʘ ʧʨʦʷʚʠʣʩʷ ʥʘ 20ï21 ʩʫʪʢʠ, ʘ ʥʘ ʠʩʧʳʪʫʝʤʦʡ ʥʘ 

14ï15 ʩʫʪʢʠ. ʅʘ ʩʨʝʜʝ ʃʝʚʝʥʰʪʝʡʥʘïʁʝʥʩʝʥʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 7 ʢʫʣʴʪʫʨ ʚ Rï

ʬʦʨʤʝ, Sïʬʦʨʤʝï11, ʘ ʥʘ ʠʩʧʳʪʫʝʤʦʡ ʚ Rïʬʦʨʤʝï16, Sïʬʦʨʤʝï5. 

ɿʘʛʨʷʟʥʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦ 

ɸʣʠʢʘʝʚʦʡ ɸ.ʇ. ʩʦʩʪʘʚʠʣʘ 0,6Ñ0,009% ʥʘ ʩʨʝʜʝ ʃʝʚʝʥʰʪʝʡʥʘïʁʝʥʩʝʥʘ ʠ  

ʧʣʦʪʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ 0,5Ñ0,009%. 

ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ 3% ʨʘʩʪʚʦʨʘ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʙʳʣʦ ʚʳʜʝʣʝʥʦ: ʥʘ ʩʨʝʜʝ 

ʃʝʚʝʥʰʪʝʡʥʘïʁʝʥʩʝʥʘ 21 (28,0%) ʢʫʣʴʪʫʨʘ ʤʠʢʦʙʘʢʪʝʨʠʡ, ʘ ʥʘ ʠʩʧʳʪʫʝʤʦʡ 

ʩʨʝʜʝï22 (29,3%). ʇʝʨʚʠʯʥʳʡ ʨʦʩʪ ʥʘʙʣʶʜʘʣʩʷ ʥʘ 18ï19 ʩʫʪʢʠ ʠ 16ï17 ʩʫʪʢʠ, , 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʵʪʦʤ ʥʘ ʩʨʝʜʝ ʃʝʚʝʥʰʪʝʡʥʘïʁʝʥʩʝʥʘ ʚ Rïʬʦʨʤʝï8, Sï

ʬʦʨʤʝï12, ʘ ʥʘ ʧʣʦʪʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʚ Rïʬʦʨʤʝï16, Sïʬʦʨʤʝï6. 

ɿʘʛʨʷʟʥʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ 3ï% 

ʨʘʩʪʚʦʨʦʤ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʩʦʩʪʘʚʠʣʘ ʥʘ ʩʨʝʜʝ ʃʝʚʝʥʰʪʝʡʥʘïʁʝʥʩʝʥʘ 

1,2Ñ0,009% ʠ ʥʘ ʧʣʦʪʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʜʣʷ ʧʝʨʚʠʯʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʤʠʢʦʙʘʢʪʝʨʠʡ 

0,95Ñ0,009%. 

ɺʠʟʫʘʣʴʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʥʘ ʠʩʧʳʪʫʝʤʦʡ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʥʘʙʣʶʜʘʣʩʷ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʡ ʨʦʩʪ ʢʦʣʦʥʠʡ M.bovis.  

ʆʪ 9 ʧʨʦʙ (ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʩ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ) 

ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʥʘʙʣʶʜʘʣʠ ʧʝʨʚʠʯʥʳʡ ʨʦʩʪ ʤʠʢʦʙʘʢʪʝʨʠʡ  ʥʘ 12ï19 ʩʫʪʢʠ.  

ʇʨʠ ʧʦʩʝʚʝ 53 ʧʨʦʙ (ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʙʝʟ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ) ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ.   

ʇʨʠ ʧʦʩʝʚʝ 13 ʧʨʦʙ (ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ 

ʠ ʢʨʦʚʦʠʟʣʠʷʥʠʷʤʠ) ʥʘ ʩʨʝʜʝ ʃʝʚʝʥʰʪʝʡʥʘïʁʝʥʩʝʥʘ ʙʳʣʦ ʚʳʜʝʣʝʥʦï28 

ʢʫʣʴʪʫʨ M.bovis. ʀʟ ʥʠʭ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦ ʤʝʪʦʜʫ ɸʣʠʢʘʝʚʦʡ ɸ.ʇ.: 5 ʥʘ ʩʨʝʜʝ 

ʃʝʚʝʥʰʪʝʡʥʘïʁʝʥʩʝʥʘ, ʠ 9 ʥʘ ʧʣʦʪʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʜʣʷ ʧʝʨʚʠʯʥʦʛʦ 

ʚʳʜʝʣʝʥʠʷ ʤʠʢʦʙʘʢʪʝʨʠʡ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ 3% ʨʘʩʪʚʦʨʦʤ: 6 ʠ 8 ʢʫʣʴʪʫʨ , 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  
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ʏʪʦ ʢʘʩʘʝʪʩʷ Lïʬʦʨʤ ʤʠʢʦʙʘʢʪʝʨʠʡ, ʪʦ ʦʥʠ ʧʦʣʫʯʝʥʳ ʪʦʣʴʢʦ ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ 3% ʨʘʩʪʚʦʨʦʤ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ. ʇʨʠ ʵʪʦʤ ʥʘ ʩʨʝʜʝ ɼʦʨʦʞʢʦʚʦʡ ʀ.ʈ.  

ï13, ʘ ʥʘ ʠʩʧʳʪʫʝʤʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ɹʝʣʛʦʨʦʜʩʢʦʡ ɻʉʍɸï18 ʢʫʣʴʪʫʨ Lï

ʬʦʨʤ. ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ  ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 3% ʨʘʩʪʚʦʨʘ 

ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ ʧʦʟʚʦʣʠʣʦ ʚʳʜʝʣʠʪʴ ʥʘ ʩʨʝʜʝ ɼʦʨʦʞʢʦʚʦʡ ʀ.ʈ.ï54 (72,0%) 

ʢʫʣʴʪʫʨʳ Lïʬʦʨʤ ʤʠʢʦʙʘʢʪʝʨʠʡ; ʥʘ ʠʩʧʳʪʫʝʤʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝï57 

(76,0%). ʇʝʨʚʠʯʥʳʡ ʨʦʩʪ ʢʫʣʴʪʫʨ Lïʬʦʨʤ ʥʘʙʣʶʜʘʣʠ ʥʘ 15ï16 ʩʫʪʢʠ ʠ 14ï15 

ʩʫʪʢʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɿʘʛʨʷʟʥʝʥʥʦʩʪʴ ʧʦʩʝʚʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 3ï% ʨʘʩʪʚʦʨʘ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ 

ʩʦʩʪʘʚʠʣʘ 1,3Ñ0,01% ʥʘ ʩʨʝʜʝ ɼʦʨʦʞʢʦʚʦʡ ʀ.ʈ. ʠ 1,1Ñ0,02% ʥʘ ʠʩʧʳʪʫʝʤʦʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 9. 

ʊʘʙʣʠʮʘ 9. ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʨʦʩʪʦʚʳʭ ʩʚʦʡʩʪʚ ʧʠʪʘʪʝʣʴʥʳʭ 

ʩʨʝʜ ʜʣʷ ʚʳʜʝʣʝʥʠʷ Lïʬʦʨʤ ʤʠʢʦʙʘʢʪʝʨʠʡ 

(n
) 
ʧ
ʨ
ʦ
ʙ

 

ʇ
ʨ
ʝ
ʜ
ʧ
ʦ
ʩ
ʝ
ʚ
ʥ
ʘ
ʷ
 
ʦ
ʙ
ʨ
ʘ
ʙ
ʦ
ʪ
ʢ
ʘ

 

ʉʨʝʜʘ ɼʦʨʦʞʢʦʚʦʡ ʀ.ʈ. 
ʇʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʜʣʷ ʚʳʜʝʣʝʥʠʷ 

Lï ʬʦʨʤ ʤʠʢʦʙʘʢʪʝʨʠʡ (ɹʝʣɻʉʍɸ) 

ʇ
ʝ
ʨ
ʚ
ʠ
ʯ
ʥ
ʳ
ʡ
 
ʨ
ʦ
ʩ
ʪ

 

(
ʩ
ʫ
ʪ
ʢ
ʠ
)

 

(n
) 
ʚ
ʳ
ʜ
ʝ
ʣ
ʝ
ʥ
ʥ
ʳ
ʭ
 

ʢ
ʫ
ʣ
ʴ
ʪ
ʫ
ʨ
 
(
%
)

 

ɿ
ʘ
ʛ
ʨ
ʷ
ʟ
ʥ
ʝ
ʥ
ʥ
ʦ
ʩ
ʪ
ʴ
 

ʧ
ʦ
ʩ
ʝ
ʚ
ʦ
ʚ

 

ʇ
ʝ
ʨ
ʚ
ʠ
ʯ
ʥ
ʳ
ʡ
 
ʨ
ʦ
ʩ
ʪ

 

(
ʩ
ʫ
ʪ
ʢ
ʠ
)

 

(n
) 
ʚ
ʳ
ʜ
ʝ
ʣ
ʝ
ʥ
ʥ
ʳ
ʭ
 

ʢ
ʫ
ʣ
ʴ
ʪ
ʫ
ʨ
(
%
)

 

ɿ
ʘ
ʛ
ʨ
ʷ
ʟ
ʥ
ʝ
ʥ
ʥ
ʦ
ʩ
ʪ
ʴ
 

ʧ
ʦ
ʩ
ʝ
ʚ
ʦ
ʚ

 

7
5 3% ʨʘʩʪʚʦʨʦʚ 

ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ 
18Ñ0,2 54(72,0) 1,3Ñ0,01% 14Ñ0,1 57(76,0) 1,1Ñ0,02% 

 

ʇʨʠ ʦʮʝʥʢʝ ʨʦʩʪʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ Lïʬʦʨʤ ʤʠʢʦʙʘʢʪʝʨʠʡ ʥʘ ʩʨʘʚʥʠʚʘʝʤʳʭ 

ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ. ʋ 9 ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙ 

(ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʪʫʙʝʨʢʫʣʝʟʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʣʠʤʬʘʪʠʯʝʩʢʠʭ ʫʟʣʘʭ), ʥʘʤʠ 

ʥʝ ʚʳʜʝʣʝʥʦ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʧʦ ʢʣʝʪʦʯʥʦʡ ʩʪʝʥʢʝ Lïʬʦʨʤ ʤʠʢʦʙʘʢʪʝʨʠʡ, ʯʪʦ 

ʢʘʩʘʝʪʩʷ 13 ʧʨʦʙ (ʣʠʤʬʘʪʠʯʝʩʢʠʝ  ʫʟʣʳ  ʩ ʢʨʦʚʦʠʟʣʠʷʥʠʷʤʠ), ʪʦ  ʚ 11 ʩʣʫʯʘʷʭ 

ʥʘ ʦʙʝʠʭ ʩʨʝʜʘʭ (84,6%) ʙʳʣʠ ʚʳʜʝʣʝʥʳ Lïʬʦʨʤʳ ʤʠʢʦʙʘʢʪʝʨʠʡ. ʈʦʩʪ ʥʘ ʩʨʝʜʝ 

ɼʦʨʦʞʢʦʚʦʡ ʀ.ʈ. ʥʘʙʣʶʜʘʣʠ ʥʘ 17 ʩʫʪʢʠ ʠ 15 ʩʫʪʢʠ ʥʘ ʠʩʧʳʪʫʝʤʦʡ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ.  ʉʨʝʜʠ 53 ʧʨʦʙ (ʣʠʤʬʘʪʠʯʝʩʢʠʝ ʫʟʣʳ ʙʝʟ  ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ 
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ʠʟʤʝʥʝʥʠʡ) ʚ  49 (65,3%) ʙʳʣʠ ʚʳʜʝʣʝʥʳ Lïʬʦʨʤʳ ʤʠʢʦʙʘʢʪʝʨʠʡ. ʈʦʩʪ ʢʫʣʴʪʫʨ 

ʦʙʥʘʨʫʞʠʚʘʣʠ  ʥʘ 12 ʠ 13 ʩʫʪʢʠ. 

ʈʦʩʪ Lïʬʦʨʤ ʤʠʢʦʙʘʢʪʝʨʠʡ ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ɼʦʨʦʞʢʦʚʦʡ ʀ.ʈ. ʠ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ɹʝʣʛʦʨʦʜʩʢʦʡ ɻʉʍɸ, ʧʨʦʷʚʠʣʩʷ ʚ ʬʦʨʤʝ ʦʙʣʘʢʦʚʠʜʥʳʭ 

ʢʦʣʦʥʠʡ. ɺ ʧʦʣʝ ʟʨʝʥʠʷ ʥʘʙʣʶʜʘʣʠ ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʨʘʟʥʦʡ 

ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʚ ʚʠʜʝ ʩʬʝʨʦʙʣʘʩʪʠʯʝʩʢʠʭ ʘʤʦʨʬʥʳʭ ʤʘʩʩ. 

ɺ ʮʝʣʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʥʘʤʠ ʚʘʨʠʘʥʪ ʩʦʣʝʚʦʡ ʧʣʦʪʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ 

ʩʨʝʜʳ ʜʣʷ ʧʝʨʚʠʯʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʤʠʢʦʙʘʢʪʝʨʠʡ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʥʘ 5 (23,8%) 

ʩʫʪʦʢ ʨʘʥʴʰʝ ʧʝʨʚʠʯʥʳʡ ʨʦʩʪ ʤʠʢʦʙʘʢʪʝʨʠʡ. ʇʨʠ ʵʪʦʤ ʚʳʜʝʣʷʝʤʦʩʪʴ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʢʫʣʴʪʫʨʳ M.bovis ʙʳʣʘ ʥʘ 3 (14,2%) ʙʦʣʴʰʝ. ɸ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 3% ʨʘʩʪʚʦʨʘ ʩʝʨʥʦʡ 

ʢʠʩʣʦʪʳ ʨʦʩʪ ʥʘʯʘʣʩʷ ʥʘ 2 ʩʫʪʦʢ ʨʘʥʴʰʝ ʠ ʫʜʘʣʦʩʴ ʚʳʜʝʣʠʪʴ ʥʘ ʦʜʥʫ ʢʫʣʴʪʫʨʫ 

ʙʦʣʴʰʝ. 

ʇʦ ʩʚʦʠʤ ʨʦʩʪʦʚʳʤ ʩʚʦʡʩʪʚʘʤ ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʜʣʷ ʚʳʜʝʣʝʥʠʷ Lïʬʦʨʤ 

ʤʠʢʦʙʘʢʪʝʨʠʡ ʧʦʟʚʦʣʠʣʘ ʚʳʷʚʠʪʴ ʥʘ 4 (22,2%) ʩʫʪʦʢ ʨʘʥʴʰʝ Lïʬʦʨʤʳ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʨʝʜʦʡ ɼʦʨʦʞʢʦʚʦʡ ʀ.ʈ.. 
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3.7.ʀʟʫʯʝʥʠʝ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ 

ʩʨʝʜʩʪʚ 

3.7.1.ʀʟʫʯʝʥʠʝ ʚʳʜʝʣʷʝʤʦʩʪʠ ʢʫʣʴʪʫʨ ʤʠʢʦʙʘʢʪʝʨʠʡ ʠʟ ʦʙʲʝʢʪʦʚ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ 

 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ, ʠʟʫʯʘʝʤʳʭ ʧʨʝʧʘʨʘʪʦʚ 

ʥʘʤʠ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʚ ʫʩʣʦʚʠʷʭ ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʛʦ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ 

ʭʦʟʷʡʩʪʚʘ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʙʠʨʘʣʠ 180 

ʧʨʦʙ ʠʟ ʦʙʲʝʢʪʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ (ʢʦʨʤʫʰʝʢ, ʩʪʝʥ, ʧʦʠʣʦʢ, ʠ ʧʨʠʣʝʛʘʶʱʠʡ ʢ 

ʥʠʤ ʪʝʨʨʠʪʦʨʠʠ, ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʩʣʦʠ ʧʦʯʚʳ, ʥʘʚʦʟʘ). ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 10.  

ʊʘʙʣʠʮʘ 10. ɼʠʥʘʤʠʢʘ ʚʳʜʝʣʝʥʠʷ ʢʫʣʴʪʫʨ ʤʠʢʦʙʘʢʪʝʨʠʡ ʠʟ ʦʙʲʝʢʪʦʚ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ 

ˉ 

ʧ/ʧ 

 

ʀʩʩʣʝʜʫʝʤʳʝ ʧʨʦʙʳ 

 

(n) ʧʨʦʙ (n) ʚʳʜʝʣʝʥʥʳʭ 

ʢʫʣʴʪʫʨ 

ʀʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 

ʚʳʜʝʣʝʥʥʳʝ ʢʫʣʴʪʫʨʳ 

M.bovis ɸʪʠʧʠʯʥʳʝ 

1 ʉʪʝʥʳ 20 5 2 3 

2 ʇʦʣ 20 4 2 2 

3 ʆʢʥʘ 20 3 ï 3 

4 ʂʦʨʤʫʰʢʠ 20 4 2 2 

5 ʇʦʠʣʢʠ 20 5 1 4 

6 ɻʨʫʥʪ 20 3 1 2 

7 ʅʘʚʦʟ  20 3 1 2 

8 ʉʠʣʦʩ  20 2 ï 2 

9 ʉʝʥʦ  20 1 ï 1 

ɺʩʝʛʦ  180 30 9 21 

 

 

ɹʳʣʠ ʚʳʜʝʣʝʥʳ ʤʠʢʦʙʘʢʪʝʨʠʠ, ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʛʨʫʧʧʘʤ ʧʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʈʘʥʴʦʥʘ: ʩʦ ʩʪʝʥï5, ʧʦʣʘï4, ʦʢʦʥï3, ʢʦʨʤʫʰʝʢï4, ʧʦʠʣʦʢï5, 

ʦʙʨʘʟʮʦʚ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʛʨʫʥʪʘï3, ʥʘʚʦʟʘï3, ʩʠʣʦʩʘï2 ʠ ʩʝʥʘï1 ʢʫʣʴʪʫʨʳ, ʯʪʦ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 6.  
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ʈʠʩʫʥʦʢ 6. ʂʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʤʠʢʦʙʘʢʪʝʨʠʡ ʠʟ ʨʘʟʣʠʯʥʳʭ 

ʦʙʲʝʢʪʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ 

 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 30 ʢʫʣʴʪʫʨ ʤʠʢʦʙʘʢʪʝʨʠʡ. 

ʀʩʭʦʜʷ ʠʟ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 21 ʠʟ ʥʠʭ ʦʪʥʝʩʝʥʳ ʢ ʘʪʠʧʠʯʥʳʤ 

ʤʠʢʦʙʘʢʪʝʨʠʷʤ ʠ 9 ʢ M.bovis ( ʨʠʩ. 7). ʀʟ 9 ʢʫʣʴʪʫʨ M.bovis ʚʳʜʝʣʝʥʳ: 2ïʩʦ 

ʩʪʝʥ, 2ïʧʦʣʘ, 2ïʢʦʨʤʫʰʝʢ, 1ïʧʦʠʣʦʢ, 1ïʛʨʫʥʪʘ, ʥʘʚʦʟʘïʦʜʥʘ. 21 ʢʫʣʴʪʫʨʘ 

ʘʪʠʧʠʯʥʳʭ ʤʠʢʦʙʘʢʪʝʨʠʡ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʩʦ ʩʪʝʥï3, ʧʦʣʘï2, ʦʢʦʥï3, ʢʦʨʤʫʰʝʢï

2, ʧʦʠʣʦʢï4, ʧʨʦʙ ʛʨʫʥʪʘï2, ʧʨʦʙ ʥʘʚʦʟʘï2, ʧʨʦʙ ʩʠʣʦʩʘï2, ʧʨʦʙ ʩʝʥʘï1. 

ʈʠʩʫʥʦʢ 7. ʉʦʦʪʥʦʰʝʥʠʝ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʤʠʢʦʙʘʢʪʝʨʠʡ ʠʟ ʦʙʲʝʢʪʦʚ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ (%) 

 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪ 10 ʧʨʦʙ ʠʟ ʢʘʞʜʦʛʦ 

ʦʙʲʝʢʪʘ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʧʝʨʚʠʯʥʳʡ ʨʦʩʪ ʥʘ ʩʨʝʜʝ ʃʝʚʝʥʰʪʝʡʥʘïʁʝʥʩʝʥʘ 
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ʦʪʤʝʯʘʣʠ ʨʦʩʪ ʥʘ 26ï27 ʩʫʪʢʠ (M.bovis) ʠ 9ï10 ʩʫʪʢʠ (ʘʪʠʧʠʯʥʳʝ 

ʤʠʢʦʙʘʢʪʝʨʠʠ), ʚ Rïʬʦʨʤʝ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ ʚ ʪʝʨʤʦʩʪʘʪʝ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 

37,0ÁʉÑ0,5Áʉ.  

ʀʟʫʯʘʝʤʳʝ ʪʠʧʠʯʥʳʝ ʢʫʣʴʪʫʨʳ M.bovis ʥʝ ʨʦʩʣʠ ʧʨʠ 25Áʉ ʠ 45Áʉ ʠ ʥʝ 

ʧʦʜʚʝʨʛʘʣʠʩʴ ʛʠʜʨʦʣʠʟʫ ʪʚʠʥï80, ʠʤʝʣʠ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʢʘʪʘʣʘʟʥʫʶ, 

ʥʠʢʦʪʠʥʘʤʠʜʘʟʥʫʶ, ʧʠʨʘʟʠʥʘʤʠʜʘʟʥʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʥʝ ʦʙʨʘʟʦʚʳʚʘʣʠ ʧʠʛʤʝʥʪʘ,  

ʥʝ ʜʘʚʘʣʠ ʨʦʩʪʘ ʥʘ ʩʨʝʜʝ ʩ 5% ʭʣʦʨʠʩʪʳʤ ʥʘʪʨʠʝʤ ʠ ʩʘʣʠʮʠʣʘʪʦʤ ʥʘʪʨʠʷ, ʠʤʝʣʠ 

ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ ʩ ʪʝʣʣʫʨʠʪʦʤ ʢʘʣʠʷ ʠ ʤʦʯʝʚʠʥʦʡ, ʧʣʦʭʦ 

ʩʫʩʧʝʥʜʠʨʦʚʘʣʠʩʴ ʚ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʨʘʩʪʚʦʨʝ. ʇʦʜʢʦʞʥʦʝ ʚʚʝʜʝʥʠʝ ʚʟʚʝʩʠ 

ʠʟʫʯʘʝʤʳʭ ʢʫʣʴʪʫʨ ʚ ʜʦʟʝ 1,0 ʤʛ/ʩʤ
3
 ʤʦʨʩʢʠʤ ʩʚʠʥʢʘʤ ʦʙʫʩʣʦʚʣʠʚʘʣʦ 

ʩʝʥʩʠʙʠʣʠʟʘʮʠʶ ʦʨʛʘʥʠʟʤʘ ʤʦʨʩʢʠʭ ʩʚʠʥʦʢ ʢ ʇʇɼ ï ʪʫʙʝʨʢʫʣʠʥʫ ʜʣʷ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʕʪʘ ʨʝʘʢʮʠʷ ʚʳʷʚʣʷʣʘʩʴ ʥʘ 21 ʩʫʪʢʠ. ʉʦʩʪʦʷʥʠʝ ʇʏɿʊ 

ʩʦʭʨʘʥʷʣʦʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 3ïʭ ʤʝʩʷʮʝʚ. ʋ ʫʙʠʪʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ 

ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʪʫʙʝʨʢʫʣʝʟʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʭ ʦʨʛʘʥʘʭ. 

ʀʟ ʧʦʣʫʯʝʥʥʳʭ 21 ʢʫʣʴʪʫʨʳ ʤʠʢʦʙʘʢʪʝʨʠʡ: 8 ʙʳʣʠ ʪʠʧʠʨʦʚʘʥʳ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʙʠʦʭʠʤʠʯʝʩʢʠʤ ʪʝʩʪʦʚ, ʢʘʢ ʙʳʩʪʨʦʨʘʩʪʫʱʠʝ M.fortuitum ʧʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʈʘʥʴʦʥʘ, ʧʨʦʷʚʣʷʶʱʠʝ ʩʧʣʦʰʥʦʡ ʨʦʩʪ ʥʘ 5ï6 ʩʫʪʢʠ ʧʨʠ 

ʚʳʜʝʨʞʠʚʘʥʠʝ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ ʧʨʠ 25Áʉ ʠ 37Áʉ.  

ʈʠʩʫʥʦʢ 8. ʉʦʦʪʥʦʰʝʥʠʝ ʚʳʜʝʣʷʝʤʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʘʪʠʧʠʯʥʳʭ 

ʤʠʢʦʙʘʢʪʝʨʠʡ 
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ʇʨʠ 45Áʉ ʨʦʩʪ ʢʦʣʦʥʠʡ ʥʘʤʠ ʥʝ ʥʘʙʣʶʜʘʣʩʷ. ɺʩʝ ʚʳʜʝʣʝʥʥʳʝ ʢʫʣʴʪʫʨʳ 

ʤʠʢʦʙʘʢʪʝʨʠʡ ʨʦʩʣʠ ʚ ʚʠʜʝ ʙʫʛʨʠʩʪʳʭ, ʩʢʣʘʜʯʘʪʳʭ, ʚʣʘʞʥʳʭ ʢʦʣʦʥʠʡ ʙʝʣʦʛʦ 

ʮʚʝʪʘ ʚ Rïʬʦʨʤʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 13 ʢʫʣʴʪʫʨ 

ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ ʚʠʜʫ M.scrofulaceumï4 ʛʨʫʧʧʳ ʧʦ ʈʘʥʴʦʥʫ, ʘ 7 ʢʫʣʴʪʫʨ ʢ ʚʠʜʫ 

M.murinum, 2 ʢ ʛʨʫʧʧʝïʩʢʦʪʦʭʨʦʤʦʛʝʥʳʭ (ʨʠʩ. 8). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʚʳʜʝʣʷʝʤʦʩʪʠ ʢʫʣʴʪʫʨ ʤʠʢʦʙʘʢʪʝʨʠʡ ʠʟ 

ʦʙʲʝʢʪʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟ 30 ʢʫʣʴʪʫʨ, 9 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ M.bovis, 8ïM.fortuitum, 4ïM.scrofulaceum; 7ï

M.murinum, 2ïʩʢʦʪʦʭʨʦʤʦʛʝʥʳʭ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʚʠʪʠʠ ʚ ʜʘʥʥʦʤ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʤ ʧʫʥʢʪʝ, ʩʨʝʜʠ ʧʦʛʦʣʦʚʴʷ, ʢʘʢ ʤʠʢʦʙʘʢʪʝʨʠʦʟʦʚ, ʪʘʢ ʠ 

ʠʩʪʠʥʥʦʛʦ ʪʫʙʝʨʢʫʣʝʟʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʦ ʚʦʟʤʦʞʥʦʩʪʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʪʦʨʦʝ ʟʚʝʥʦ ʵʧʠʟʦʦʪʠʯʝʩʢʦʡ ʮʝʧʠ (ʤʝʭʘʥʠʟʤʳ ʠ ʬʘʢʪʦʨʳ 

ʧʝʨʝʜʘʯʠ) ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ, 

ʠʥʘʢʪʠʚʠʨʫʶʱʠʭ, ʢʘʢ ʚʦʟʙʫʜʠʪʝʣʷ M.bovis, ʪʘʢ ʠ ʘʪʠʧʠʯʥʳʭ ʤʠʢʦʙʘʢʪʝʨʠʡ ʙʝʟ 

ʥʘʥʝʩʝʥʠʷ ʫʱʝʨʙʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʤ ʧʦʤʝʱʝʥʠʷʤ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. 
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3.7.2.ʀʟʫʯʝʥʠʝ ʙʘʢʪʝʨʠʮʠʜʥʳʭ ʩʚʦʡʩʪʚ ʘʥʦʣʠʪʦʚ ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ ʧʦ 

ʪʝʭʥʦʣʦʛʠʠ çɸʂɺɸïʕʍɸè ʚ ʢʘʤʝʨʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

 

ʅʘʨʘʙʦʪʢʫ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʦʚ ʧʨʦʚʦʜʠʣʠ  ʥʘ ʫʩʪʘʥʦʚʢʝ 

çɸʂɺɸïʕʍɸè ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʩʠʣʳ ʪʦʢʘ ʦʪ 9 ʜʦ 12ɸ. ʆʙʨʘʟʮʳ  

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʦʚ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʜʚʝʨʛʘʣʠ ʙʘʢʪʝʨʠʮʠʜʥʦʤʫ 

ʪʝʩʪʠʨʦʚʘʥʠʶ ʚ ʦʪʥʦʰʝʥʠʠ M.bovis ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʪʝʩʪï 

ʦʙʲʝʢʪʦʚ (ʜʝʨʝʚʷʥʥʘʷ, ʩʪʝʢʣʷʥʥʘʷ, ʢʘʬʝʣʴʥʘʷ ʧʣʠʪʢʘ). ʇʦʣʫʯʝʥʥʳʝ ʨʘʩʪʚʦʨʳ 

ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʙʝʩʮʚʝʪʥʫʶ ʧʨʦʟʨʘʯʥʫʶ ʞʠʜʢʦʩʪʴ, ʦʙʣʘʜʘʶʱʫʶ ʩʣʘʙʳʤ 

ʟʘʧʘʭʦʤ ʭʣʦʨʠʨʦʚʘʥʥʦʡ ʚʦʜʳ. ɺ ʜʘʥʥʳʭ ʨʘʩʪʚʦʨʘʭ ʚ ʧʝʨʠʦʜ ʨʝʣʘʢʩʘʮʠʠ, 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʠʩʣʦʨʦʜʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʘʥʦʣʠʪʝ ʩʦʭʨʘʥʷʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 

ʙʣʠʟʢʦʤ ʢ ʥʘʯʘʣʴʥʦʤʫ, ʘ ʙʠʦʮʠʜʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʙʳʣʘ ʩʪʘʙʠʣʴʥʦʡ ʚ ʪʝʯʝʥʠʝ 6 

ʤʝʩʷʮʝʚ. ʀʩʧʦʣʴʟʫʷ ʪʝʭʥʦʣʦʛʠʶ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ (ʕʍɸ) 

ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʫʥʠʧʦʣʷʨʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʧʦʩʪʦʷʥʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ 

ʚʳʩʦʢʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʥʘ ʩʣʘʙʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ (1ï5 ʛ/ʣ) ʨʘʩʪʚʦʨʳ ʚ 

ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʪʘʥʦʚʢʘʭïɻ ʣʝʢʪʨʦʣʠʟʝʨʘʭ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʝ 

ʨʘʩʪʚʦʨʳ (ʘʥʦʣʠʪʳ), ʦʙʣʘʜʘʶʱʠʝ ʙʘʢʪʝʨʠʮʠʜʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʇʦʩʢʦʣʴʢʫ ʟʘʜʘʯʝʡ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʠʟʫʯʝʥʠʝ 

ʘʥʪʠʤʠʢʦʙʘʢʪʝʨʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ 

ʧʦ ʪʝʭʥʦʣʦʛʠʠ çɸʂɺɸïʕʍɸè ʠ ʠʤʝʶʱʠʭ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʩʦʝʜʠʥʝʥʠʷ 

ʧʝʨʛʠʜʨʦʣʷ ʠ ʭʣʦʨʥʦʚʘʪʠʩʪʳʝ ʩʦʝʜʠʥʝʥʠʷ ʩ ʨH ʦʪ 4 ʜʦ 10 ʨʘʩʪʚʦʨʦʚ, ʪʦ ʠʭ 

ʩʨʘʚʥʠʚʘʣʠ ʩ ʜʨʫʛʠʤʠ ʠʟʚʝʩʪʥʳʤʠ ʧʝʨʛʠʜʨʦʣʴï, ʭʣʦʨïʩʦʜʝʨʞʘʱʠʤ 

ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ "ʂʨʠʩʪʘʣʣ 1000" ʠ "ʍʣʦʨʘʥʪʦʠʥ".  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʪʘʙʣ. 11) ʚ 

ʢʦʥʪʨʦʣʴʥʦʤ ʪʝʩʪʝ, ʛʜʝ ʥʝ ʧʨʠʤʝʥʷʣʠ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʝ ʚʝʱʝʩʪʚʘ (ʯʠʩʪʳʡ 

ʢʦʥʪʨʦʣʴ), ʘ ʦʙʨʘʙʘʪʳʚʘʣʠ ʪʝʩʪïʦʙʲʝʢʪʳ ʪʦʣʴʢʦ ʩʪʝʨʠʣʴʥʦʡ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ 

ʚʦʜʦʡ) ʨʦʩʪ ʢʫʣʴʪʫʨ ʤʠʢʦʙʘʢʪʝʨʠʡ ʥʘ ʩʨʝʜʝ ʃʝʚʝʥʰʪʝʡʥʘïʁʝʥʩʝʥʘ  ʧʨʦʷʚʣʷʣʩʷ 

ʥʘ 9ï10 ʩʫʪʢʠ. 



 49 

ɺ ʥʘʯʘʣʝ, ʦʥʠ ʙʳʣʠ ʚ ʚʠʜʝ ʝʜʠʥʠʯʥʳʭ ʢʦʣʦʥʠʡ ʚʝʣʠʯʠʥʦʡ ʩ ʧʨʦʩʷʥʦʝ 

ʟʝʨʥʦ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘ 20ï21 ʩʫʪʢʠ, ʧʨʦʷʚʣʷʣʠʩʴ ʩʧʣʦʰʥʳʤ ʨʦʩʪʦʤ 

ʤʠʢʦʙʘʢʪʝʨʠʡ ʙʝʣʦïʢʨʝʤʦʚʦʛʦ ʮʚʝʪʘ. ɺ ʪʝʩʪʝ, ʛʜʝ ʧʨʠʤʝʥʷʣʠ 3% ʨʘʩʪʚʦʨ 

NaOH, ʚ ʪʝʯʝʥʠʝ 3ïʭ ʤʝʩʷʮʝʚ ʨʦʩʪʘ ʤʠʢʦʙʘʢʪʝʨʠʡ ʥʝ ʥʘʙʣʶʜʘʣʠ. ɺ ʠʟʫʯʘʝʤʳʭ 

ʧʨʦʙʘʭ (ˉ4ï6) ʥʘʙʣʶʜʘʣʠ ʧʝʨʚʠʯʥʳʡ ʨʦʩʪ ʤʠʢʦʙʘʢʪʝʨʠʡ ʥʘ 29ï30 ʩʫʪʢʠ 

(ʧʨʦʙʘ ˉ6) ʚ ʚʠʜʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʝʜʠʥʠʯʥʳʭ ʢʦʣʦʥʠʡ ʙʝʣʦïʢʨʝʤʦʚʦʛʦ ʮʚʝʪʘ. ɺ 

ʧʨʦʙʝ ˉ 5 ʧʝʨʚʠʯʥʳʡ ʨʦʩʪ ʥʘʙʣʶʜʘʣʠ ʥʘ 48ï49 ʩʫʪʢʠ ʚ ʚʠʜʝ ʢʦʣʦʥʠʡ ʙʝʣʦï

ʢʨʝʤʦʚʦʛʦ ʮʚʝʪʘ. ɺ ʦʙʨʘʟʮʝ ˉ 4 ʨʦʩʪ ʤʠʢʦʙʘʢʪʝʨʠʡ ʪʫʙʝʨʢʫʣʝʟʘ ʚ ʚʠʜʝ 

ʝʜʠʥʠʯʥʳʭ ʢʦʣʦʥʠʡ ʥʘʙʣʶʜʘʣʠ ʥʘ 39ï40 ʩʫʪʢʠ.  ʅʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ 

ʃʝʚʝʥʰʪʝʡʥʘïʁʝʥʩʝʥʘ, (ʧʦʩʝʚ ʠʟ ʦʙʨʘʟʮʦʚ, ʦʙʨʘʙʦʪʘʥʥʳʭ ʨʘʩʪʚʦʨʘʤʠ ˉ1, ˉ2 

ʠ ˉ3), ʨʦʩʪʘ ʤʠʢʦʙʘʢʪʝʨʠʡ ʥʝ ʦʪʤʝʯʝʥʦ. ʇʨʠ ʠʩʧʳʪʘʥʠʠ ʘʥʘʣʦʛʘ "ʂʨʠʩʪʘʣʣï

1000" ʧʝʨʚʠʯʥʳʡ ʨʦʩʪ ʫʞʝ ʥʘʙʣʶʜʘʣʠ ʥʘ 29ï30 ʩʫʪʢʠ, ʢʦʪʦʨʳʡ ʧʨʦʷʚʣʷʣʩʷ 

ʝʜʠʥʠʯʥʳʤʠ ʢʦʣʦʥʠʷʤʠ ʩ ʧʨʦʩʷʥʦʝ ʟʝʨʥʦ ʙʝʣʦïʢʨʝʤʦʚʦʛʦ ʮʚʝʪʘ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʤʥʦʞʝʩʪʚʝʥʥʳʤ ʨʘʟʨʘʩʪʘʥʠʝʤ ʚʩʝʭ ʢʦʣʦʥʠʡ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

"ʍʣʦʨʘʥʪʦʠʥʘ" ʨʦʩʪ ʤʠʢʦʙʘʢʪʝʨʠʡ ʙʳʣ ʦʪʤʝʯʝʥ ʥʘ  28ï29 ʩʫʪʢʠ, 

ʧʨʦʷʚʣʷʶʱʝʡʩʷ ʥʘʣʠʯʠʝʤ ʝʜʠʥʠʯʥʳʭ ʢʦʣʦʥʠʡ ʢʨʝʤʦʚʦʛʦ ʮʚʝʪʘ, ʢʦʪʦʨʳʝ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʩʣʠʚʘʣʠʩʴ ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʩʧʣʦʰʥʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ.  
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ʊʘʙʣʠʮʘ 11. ʀʟʫʯʝʥʠʝ ʙʘʢʪʝʨʠʮʠʜʥʳʭ ʩʚʦʡʩʪʚ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʦʚ ʥʘ 

ʢʫʣʴʪʫʨʝ M.bovis. 

ˉ 

ʧ/ʧ 

ʀʩʧʳʪʫʝʤʳʝ 

ʚʝʱʝʩʪʚʘ 

ʈʦʩʪ ʢʦʣʦʥʠʡ 

ʄɹʊ  ʥʘ ___ ʩʫʪʢʠ 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʦʩʪʘ ʢʦʣʦʥʠʡ ʄɹ  ʥʘ 

ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʃʝʚʝʥʰʪʝʡʥʘïʁʝʥʩʝʥʘ 

ʠʟ ʧʨʦʙ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʜʝʨʝʚʷʥʥʳʭ ʪʝʩʪï

ʦʙʲʝʢʪʘʭ 
ʕʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʨʘʩʪʚʦʨʳ ʧʦ 

ʪʝʭʥʦʣʦʛʠʠ çɸʂɺɸïʕʍɸè 

1. ˉ1 ï ʈʦʩʪ ʦʪʩʫʪʩʪʚʫʝʪ 

2. ˉ2 ï ʈʦʩʪ ʦʪʩʫʪʩʪʚʫʝʪ 

3. ˉ3 ï ʈʦʩʪ ʦʪʩʫʪʩʪʚʫʝʪ 

4. ˉ4 39Ñ0,4 
ɽʜʠʥʠʯʥʳʝ ʢʦʣʦʥʠʠ ʩ ʧʨʦʩʷʥʦʝ ʟʝʨʥʦ ʙʝʣʦï

ʢʨʝʤʦʚʦʛʦ ʮʚʝʪʘ 

5. ˉ5 48Ñ0,3 
ɽʜʠʥʠʯʥʳʝ ʢʦʣʦʥʠʠ ʩ ʧʨʦʩʷʥʦʝ ʟʝʨʥʦ ʙʝʣʦï 

ʢʨʝʤʦʚʦʛʦ ʮʚʝʪʘ 

6. ˉ6 29Ñ0,2 
ʂʦʣʦʥʠʠ ʩ ʧʨʦʩʷʥʦʝ ʟʝʨʥʦ ʙʝʣʦïʢʨʝʤʦʚʦʛʦ 

ʮʚʝʪʘ 

ɸʥʘʣʦʛʠ 

7. 
ʂʨʠʩʪʘʣʣ 

1000 
29Ñ0,3 

ʄʥʦʞʝʩʪʚʝʥʥʳʝ ʩʣʠʚʘʶʱʠʝʩʷ ʢʦʣʦʥʠʠ 

ʙʝʣʦʛʦ ʮʚʝʪʘ 

8. ʍʣʦʨʘʥʪʦʠʥ 28Ñ0,6 
ʄʥʦʞʝʩʪʚʝʥʥʳʝ ʢʦʣʦʥʠʠ  ʧʝʨʝʭʦʜʷʱʠʝ ʚ 

ʩʧʣʦʰʥʦʡ ʥʘʣʸʪ ʢʨʝʤʦʚʦʛʦ ʮʚʝʪʘ 

ʂʦʥʪʨʦʣʴ 

9. ʂʦʥʪʨʦʣʴ 9Ñ0,3 
ʉʧʣʦʰʥʦʡ ʨʦʩʪ ʚ ʚʠʜʝ ʥʘʣʸʪʘ ʙʝʣʦï

ʢʨʝʤʦʚʦʛʦ ʮʚʝʪʘ 

10. 
ʂʦʥʪʨʦʣʴ 

ʝʜʢʠʡ ʥʘʪʨʠʡ 

 ʈʦʩʪ ʦʪʩʫʪʩʪʚʫʝʪ  

 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʝʝ 

ʟʘʢʣʶʯʝʥʠʝ. ʕʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʨʘʩʪʚʦʨʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʪʝʭʥʦʣʦʛʠʠ 

çɸʂɺɸïʕʍɸè, ʚ ʦʪʥʦʰʝʥʠʠ ʤʠʢʦʙʘʢʪʝʨʠʡ ʪʫʙʝʨʢʫʣʝʟʘ ʦʙʣʘʜʘʶʪ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʨʘʞʝʥʥʳʤʠ ʙʘʢʪʝʨʠʮʠʜʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʅʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʙʘʢʪʝʨʠʮʠʜʥʦʩʪʠ ʥʘʙʣʶʜʘʣʠʩʴ ʫ ʨʘʩʪʚʦʨʦʚ ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʩʠʣʝ ʪʦʢʘ ï 10ɸ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʘ 250 ʤʛ/ʣ ʠ ʨʅ 6ï7, ï 12ɸ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʘ 400 ʤʛ/ʣ ʠ ʨʅ 6Ñ0,5 ʠ 9ɸ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʘ 300 

ʤʛ/ʣ ʠ ʨʅ 5. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʠʭ ʨʘʩʪʚʦʨʦʚ ʧʨʠ ʧʦʩʝʚʘʭ ʩʤʳʚʦʚ ʥʘ ʩʨʝʜʫ 

ʃʝʚʝʥʰʪʝʡʥʘïʁʝʥʩʝʥʘ (ʨʦʩʪʘ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʪʝʯʝʥʠʝ 3ïʭ ʤʝʩʷʮʝʚ ʧʦʩʣʝ 

ʧʦʩʝʚʘ). ɼʝʟʠʥʬʠʮʠʨʫʶʱʠʝ ʧʨʝʧʘʨʘʪʳ (ʘʥʘʣʦʛʠ), ʠʤʝʶʱʠʝ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ 

ʩʦʝʜʠʥʝʥʠʷ ʧʝʨʛʠʜʨʦʣʷ ʠ ʭʣʦʨʩʦʜʝʨʞʘʱʠʝ ʢʦʤʧʦʥʝʥʪʳ "ʍʣʦʨʘʥʪʦʠʥ" ʠ 

"ʂʨʠʩʪʘʣʣï1000", ʫʩʪʫʧʘʣʠ ʧʦ ʩʚʦʝʤʫ ʙʘʢʪʝʨʠʮʠʜʥʦʤʫ ʜʝʡʩʪʚʠʶ, ʯʪʦ 
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ʧʨʦʷʚʣʷʣʦʩʴ ʨʦʩʪʦʤ ʥʘ 28Ñ0,6 ʠ 29Ñ0,2 ʩʫʪʢʠ ʚ ʚʠʜʝ ʝʜʠʥʠʯʥʳʭ, (ʩ ʧʨʦʩʷʥʦʝ 

ʟʝʨʥʦ ʙʝʣʦïʢʨʝʤʦʚʦʛʦ ʮʚʝʪʘ ʢʦʣʦʥʠʡ). ɼʘʥʥʦʝ ʙʘʢʪʝʨʠʮʠʜʥʦʝ ʜʝʡʩʪʚʠʝ 

ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʭ ʨʘʩʪʚʦʨʦʚ ʦʙʫʩʣʦʚʣʝʥʦ ʥʠʟʢʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʘʥʦʣʠʪʘ 

ɸʅʂ, ʝʛʦ ʧʦʚʳʰʝʥʥʦʡ ʛʠʜʨʘʪʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʚʝʣʠʯʝʥʠʶ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ ʠ ʤʝʤʙʨʘʥ, ʩʦʟʜʘʸʪ ʫʩʣʦʚʠʷ ʜʣʷ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʠ ʵʣʝʢʪʨʦʦʩʤʦʪʠʯʝʩʢʦʛʦ ʧʝʨʝʥʦʩʘ ʦʢʩʠʜʘʥʪʦʚ ʚʦ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʫʶ ʩʨʝʜʫ. ɺ ʢʘʯʝʩʪʚʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʧʦʷʩʥʝʥʠʷ, ʤʦʞʥʦ 

ʛʦʚʦʨʠʪʴ, ʯʪʦ ʦʩʤʦʪʠʯʝʩʢʠʡ ʧʝʨʝʥʦʩ ʦʢʩʠʜʘʥʪʦʚ ʯʝʨʝʟ ʦʙʦʣʦʯʢʠ ʠ ʤʝʤʙʨʘʥʳ 

ʤʠʢʨʦʙʥʳʭ ʢʣʝʪʦʢ ʧʨʦʷʚʣʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʝʝ, ʚʚʠʜʫ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʣʠʯʠʷ 

ʦʩʤʦʪʠʯʝʩʢʦʛʦ ʛʨʘʜʠʝʥʪʘ ʵʪʠʭ ʢʣʝʪʦʢ. ʋʩʢʦʨʝʥʥʦʤʫ ʵʣʝʢʪʨʦʦʩʤʦʪʠʯʝʩʢʦʤʫ 

ʧʝʨʝʥʦʩʫ ʦʢʩʠʜʘʥʪʦʚ ʚʥʫʪʨʴ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʢʣʝʪʦʢ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠ ʟʘʨʷʞʝʥʥʳʝ ʤʠʢʨʦʧʫʟʳʨʴʢʠ ʵʣʝʢʪʨʦʣʠʟʥʳʭ 

ʛʘʟʦʚ, ʩʦʟʜʘʶʱʠʝ ʚ ʟʦʥʘʭ ʢʦʥʪʘʢʪʘ ʩ ʙʠʦʧʦʣʠʤʝʨʘʤʠ ʤʦʱʥʳʝ ʣʦʢʘʣʴʥʳʝ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʦʣʷ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ. ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, 

ʧʦʣʫʯʝʥʥʳʝ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʨʘʩʪʚʦʨʳ, ˉ1ï(ʨʅ 6ï7) ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʘ 250 ʤʛ/ʣ, ʧʦʣʫʯʝʥʥʳʤ ʧʨʠ ʩʠʣʝ ʪʦʢʘ 10ɸ; ˉ2ï(ʨʅ 6Ñ0,5) ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʘ 400 ʤʛ/ʣ, ʧʦʣʫʯʘʣʠ ʧʨʠ ʩʠʣʝ ʪʦʢʘ 12ɸ; ˉ3ï(ʨʅ 

5) ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʘ 300 ʤʛ/ʣ, ʧʦʣʫʯʝʥʥʳʤ ʧʨʠ ʩʠʣʝ ʪʦʢʘ 9ɸ 

ʦʙʣʘʜʘʶʪ ʥʘʠʙʦʣʝʝ ʩʪʦʡʢʠʤʠ ʙʘʢʪʝʨʠʮʠʜʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʩ ʧʦʩʪʦʷʥʥʳʤ ʨʅ 

(ʦʪ 5 ʜʦ 7).  ʇʦʥʠʞʝʥʠʷ ʠʣʠ ʫʚʝʣʠʯʝʥʠʷ ʨʅ ʥʝ ʤʝʥʷʝʪ ʩʪʝʧʝʥʴ ʧʨʦʥʠʢʥʦʚʝʥʠʷ, 

ʢʘʢ ʧʝʨʛʠʜʨʦʣʴʥʳʭ, ʪʘʢ ʠ ʭʣʦʨʥʦʚʘʪʠʩʪʳʭ ʩʦʝʜʠʥʝʥʠʡ. ɼʨʫʛʠʝ ʞʝ ʩʠʣʴʥʦ 

ʢʠʩʣʳʝ ʠʣʠ ʱʝʣʦʯʥʳʝ ʨʘʩʪʚʦʨʳ ʧʨʠ ʥʘʥʝʩʝʥʠʝ ʥʘ ʪʝʩʪïʦʙʲʝʢʪʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʤʝʥʷʶʪ ʩʚʦʡ ʨʅ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ.  

ɺ ʢʦʥʪʨʦʣʝ, ʧʨʠʤʝʥʝʥʠʝ ʝʜʢʦʛʦ ʥʘʪʨʘ ʦʙʝʩʧʝʯʠʣʦ ʧʦʣʥʦʝ ʫʥʠʯʪʦʞʝʥʠʝ 

ʤʠʢʦʙʘʢʪʝʨʠʡ. ɺ ʢʦʥʪʨʦʣʝ (ʛʜʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʫʶ ʚʦʜʫ) ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ ʦʞʠʜʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʪ.ʝ. ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʥʘʙʣʶʜʘʣʠ 

ʩʧʣʦʰʥʦʡ ʨʦʩʪ ʤʠʢʦʙʘʢʪʝʨʠʡ ʥʘ 9ï10 ʩʫʪʢʠ. 
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3.7.3. ʉʨʘʚʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ ʨʘʩʪʚʦʨʦʚ, 

ʧʦʣʫʯʝʥʥʳʭ  ʧʦ  ʪʝʭʥʦʣʦʛʠʠ  çɸʂɺɸïʕʍɸè  ʚ  ʫʩʣʦʚʠʷʭ  ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʛʦ 

ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ ʭʦʟʷʡʩʪʚʘ 

 

ʇʦʩʢʦʣʴʢʫ ʚ ʢʘʤʝʨʘʣʴʥʳʭ ʦʧʳʪʘʭ ʥʘʠʣʫʯʰʠʤʠ ʙʘʢʪʝʨʠʮʠʜʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʚ ʦʪʥʦʰʝʥʠʝ M.bovis ʦʙʣʘʜʘʣʠ ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʝ ʨʘʩʪʚʦʨʳ, ʩ ʨʅ 6ï7 

ʠ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʘ 250,0 ʤʛ/ʣ (ʨʘʩʪʚʦʨ ˉ1), ʩ ʨʅ 6Ñ0,5 ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʘ 400,0 ʤʛ/ʣ (ʨʘʩʪʚʦʨ ˉ2), ʩ ʨʅ 5 ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʘ 300,0 ʤʛ/ʣ (ʨʘʩʪʚʦʨ ˉ3), ʪʦ ʠʭ ʥʘʫʯʥʦï

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʥʘʪʠʚʥʦʤ ʚʠʜʝ ʚ ʫʩʣʦʚʠʷʭ 

ʥʝʙʣʘʛʦʧʦʣʫʯʥʦʛʦ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ ʭʦʟʷʡʩʪʚʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 3% ʨʘʩʪʚʦʨʦʤ 

NaOH. ɺ ʧʝʨʚʦʤ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʦʤ ʧʦʤʝʱʝʥʠʝ (ʢʦʨʦʚʥʠʢʝ) ʦʙʨʘʙʦʪʢʫ 

ʧʨʦʚʦʜʠʣʠ ʥʘʪʠʚʥʳʤ ʨʘʩʪʚʦʨʦʤ ˉ1 çɸʂɺɸïʕʍɸè ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʘʢʪʠʚʥʦʛʦ 

ʭʣʦʨʘ 250,0 ʤʛ/ʣ, ʨʅ 6ï7. ɺʦ ʚʪʦʨʦʤ ʧʦʤʝʱʝʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʩʪʚʦʨ ˉ2 ʩ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʘ 400,0 ʤʛ/ʣ, ʨʅ 6Ñ0,5. ɺ ʪʨʝʪʴʝʤ ʧʦʤʝʱʝʥʠʠ 

ʧʨʠʤʝʥʷʣʠ ʨʘʩʪʚʦʨ ˉ3 ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʘ 300,0 ʤʛ/ʣ ʨʅ 5. 

ʈʘʩʧʳʣʝʥʠʝ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʫʩʪʘʥʦʚʢʠ 

Karcher ʠʟ ʨʘʩʯʝʪʘ 1000,0 ʩʤį/ʤĮ  ʚ ʧʦʤʝʱʝʥʠʠ ʠ 3000,0 ʩʤį/ʤĮ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʧʦʯʚʳ. ʉʤʳʚʳ ʠ ʩʦʩʢʦʙʳ ʩ ʢʦʨʤʫʰʝʢ, ʩʪʝʥ, ʧʦʠʣʦʢ 

ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ 30 ʤʠʥʫʪ, 1 ʯʘʩ, 3, ʯʘʩʘ, 5 ʯʘʩʦʚ, 12 ʯʘʩʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʧʦʩʝʚʦʤ ʥʘ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʃʝʚʝʥʰʪʝʡʥʘïʁʝʥʩʝʥʘ. ɼʣʷ ʢʦʥʪʨʦʣʷ ʙʨʘʣʠ 

ʩʪʘʥʜʘʨʪʥʳʡ 3% ʨʘʩʪʚʦʨ NaOH, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʭʦʟʷʡʩʪʚ, ʢʘʢ ʜʣʷ 

ʚʳʥʫʞʜʝʥʥʦʡ, ʪʘʢ ʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ ʜʝʟʠʥʬʝʢʮʠʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ 

3% ʨʘʩʪʚʦʨʘ NaOH ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʤʳʚʦʚ ʠ ʩʦʩʢʦʙʦʚ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʯʝʨʝʟ 30 

ʤʠʥʫʪ ʨʦʩʪ ʢʫʣʴʪʫʨ ʤʠʢʦʙʘʢʪʝʨʠʡ ʦʙʥʘʨʫʞʠʚʘʣʠ ʚ ʧʨʦʙʘʭ, ʩʦ ʩʪʝʥï1, ʧʦʣʘï2, 

ʢʦʨʤʫʰʝʢï1. ʀʟ ʥʠʭ ʚʳʜʝʣʝʥʦ 4 ʢʫʣʴʪʫʨʳ M.bovis ʠ 1 ʢʫʣʴʪʫʨʘ ʘʪʠʧʠʯʥʳʭ 

ʤʠʢʦʙʘʢʪʝʨʠʡ M.scrofulaceum (ʪʘʙʣ. 12).  
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ʊʘʙʣʠʮʘ 12. ʈʝʟʫʣʴʪʘʪʳ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 

3% ʨʘʩʪʚʦʨʘ NaOH, ʯʝʨʝʟ 30 ʤʠʥʫʪ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 

ˉ 

ʧ/ʧ 

ʀʩʩʣʝʜʫʝʤʳʝ 

ʧʦʚʝʨʭʥʦʩʪʠ 
(n) ʧʨʦʙ 

(n) ʚʳʜʝʣʝʥʥʳʭ 

ʢʫʣʴʪʫʨ 

ʀʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 

ʚʳʜʝʣʝʥʥʳʝ ʢʫʣʴʪʫʨʳ 

M.bovis M.scrofulaceum 

1 ʩʪʝʥʳ 20 1 1 ï 

2 ʧʦʣʳ 20 2 2 ï 

3 ʦʢʥʘ 20 ï ï ï 

4 ʢʦʨʤʫʰʢʠ 20 2 1 1 

ɺʩʝʛʦ 80 5 4 1 

 

ʏʝʨʝʟ ʯʘʩ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʩ ʧʦʣʫʯʝʥʥʳʭ ʩʤʳʚʦʚ ʠ ʩʦʩʢʦʙʦʚ ʚʳʜʝʣʝʥʦ 

ʜʚʝ  ʢʫʣʴʪʫʨʳ ʤʠʢʦʙʘʢʪʝʨʠʡ, ʠʟ ʢʦʪʦʨʳʭ ʦʜʥʘ ʦʪʥʝʩʝʥʘ ʙʳʣʘ ʢ M.bovis, ʘ ʦʜʥʘ ʢ  

M.fortuitum (ʪʘʙʣ. 13). ʀʟ ʩʤʳʚʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʯʝʨʝʟ 3, 5 ʠ 12 ʯʘʩʦʚ ʨʦʩʪʘ 

ʤʠʢʦʙʘʢʪʝʨʠʡ ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

ʊʘʙʣʠʮʘ 13. ʈʝʟʫʣʴʪʘʪʳ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 

3% ʨʘʩʪʚʦʨʘ NaOH, ʯʝʨʝʟ 1 ʯʘʩ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 

ˉ
 
ʧ
/
ʧ

 

ʀʩʩʣʝʜʫʝʤʳʝ 

ʧʦʚʝʨʭʥʦʩʪʠ 
(n) ʧʨʦʙ 

(n) ʚʳʜʝʣʝʥʥʳʭ 

ʢʫʣʴʪʫʨ 

ʀʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 

ʚʳʜʝʣʝʥʥʳʝ ʢʫʣʴʪʫʨʳ 

M.bovis M.fortuitum  

1 ʩʪʝʥʳ 20 ï ï ï 

2 ʧʦʣ 20 1 ï 1 

3 ʦʢʥʘ 20 ï ï ï 

4 ʢʦʨʤʫʰʢʠ 20 1 1 ï 

ɺʩʝʛʦ  80 2 1 1 

 

ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʨʘʩʪʚʦʨʦʤ ˉ3 ʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʫʣʴʪʫʨʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦ ʩʤʳʚʘʤʠ ʠ ʩʦʩʢʦʙʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʯʝʨʝʟ 30 ʤʠʥʫʪ ʧʦʩʣʝ 

ʦʙʨʘʙʦʪʢʠ, ʚʳʜʝʣʝʥʦ 4 ʢʫʣʴʪʫʨʳ ʤʠʢʦʙʘʢʪʝʨʠʡ ʠʟ ʥʠʭ 1 ʙʳʣʘ ʦʪʥʝʩʝʥʘ ʢ 

M.bovis, ʘ ʦʩʪʘʣʴʥʳʝ 3 ʢ M.scrofulaceum (ʪʘʙʣ. 14).   
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ʊʘʙʣʠʮʘ 14. ʈʝʟʫʣʴʪʘʪʳ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 

ʨʘʩʪʚʦʨʘ ˉ3, ʯʝʨʝʟ 30 ʤʠʥʫʪ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 
ˉ
 
ʧ
/
ʧ

 

ʀʩʩʣʝʜʫʝʤʳʝ 

ʧʦʚʝʨʭʥʦʩʪʠ 
(n) ʧʨʦʙ 

(n) ʚʳʜʝʣʝʥʥʳʭ 

ʢʫʣʴʪʫʨ 

ʀʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 

ʚʳʜʝʣʝʥʥʳʝ ʢʫʣʴʪʫʨʳ 

M.bovis ɸʪʠʧʠʯʥʳʝ 

1 ʩʪʝʥʳ 20 1 1 ï 

2 ʧʦʣ 20 1 ï 1 

3 ʦʢʥʘ 20 ï ï ï 

4 ʢʦʨʤʫʰʢʠ 20 2 ï 2 

ɺʩʝʛʦ 80 4 1 3 
 

ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʤ ʢʦʥʪʨʦʣʝ ʯʝʨʝʟ 1, 3, 5 ʠ 12 

ʯʘʩʦʚ ʤʠʢʦʙʘʢʪʝʨʠʠ ʥʘ ʧʠʪʘʪʝʣʴʥʳʭ ʩʨʝʜʘʭ ʥʝ ʚʳʨʘʩʪʘʣʠ. ʇʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ 

ʨʘʩʪʚʦʨʦʚ ˉ1 ʠ ˉ2 ʚ ʧʝʨʠʦʜ ʯʝʨʝʟ 30 ʤʠʥʫʪ, 1, 3, 5 ʠ 12 ʯʘʩʦʚ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʨʦʙʘʭ, ʩʜʝʣʘʥʥʳʭ ʚ ʵʪʦʪ ʧʝʨʠʦʜ 

ʩʦ ʩʤʳʚʦʚ ʠ ʩʦʩʢʦʙʦʚ, ʨʦʩʪʘ ʤʠʢʦʙʘʢʪʝʨʠʡ ʥʝ ʚʳʷʚʣʷʣʠ.  

ʈʦʩʪ ʢʫʣʴʪʫʨ ʤʠʢʦʙʘʢʪʝʨʠʡ, ʦʙʥʘʨʫʞʝʥʥʳʡ ʯʝʨʝʟ 30 ʤʠʥʫʪ ʧʦʩʣʝ 

ʧʨʠʤʝʥʝʥʠʷ ʦʙʨʘʟʮʘ ˉ3, (ʚ ʫʩʣʦʚʠʷʭ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ) ʠ ʝʛʦ 

ʦʪʩʫʪʩʪʚʠʝ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʯʝʨʝʟ 1, 3, 5 ʠ 12 ʯʘʩʦʚ, ʧʦ ʥʘʰʝʤʫ 

ʤʥʝʥʠʶ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʧʦʩʣʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʚ ʧʦʣʘʭ, ʥʘ ʩʪʝʥʘʭ, ʚ 

ʢʦʨʤʫʰʢʘʭ ʦʩʪʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʟʘʙʠʨʘʶʪ ʥʘ ʩʝʙʷ ʯʘʩʪʴ ʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ ʨʘʩʪʚʦʨʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʧʨʠ ʙʦʣʝʝ 

ʜʣʠʪʝʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʢʘʢ ʭʣʦʨʥʦʚʘʪʠʩʪʳʭ, ʪʘʢ ʧʝʨʛʠʜʨʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʥʦʝ ʦʙʝʟʚʨʝʞʠʚʘʥʠʝ ʤʠʢʦʙʘʢʪʝʨʠʡ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʝʥʦ 

ʦʪʩʫʪʩʪʚʠʝʤ ʚʳʩʝʠʚʘʝʤʦʩʪʠ ʠʭ ʯʝʨʝʟ 1, 3, 5 ʠ 12 ʯʘʩʦʚ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʭ 

ʩʚʦʡʩʪʚ ʨʘʩʪʚʦʨʦʚ ˉ1, ˉ2, ˉ3, ʢʘʢ ʚ ʢʘʤʝʨʘʣʴʥʳʭ, ʪʘʢ ʠ ʚ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʤ 

ʦʧʳʪʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʥʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤʠ ʙʘʢʪʝʨʠʮʠʜʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʠʥʘʢʪʠʚʘʮʠʶ, ʢʘʢ ʚʦʟʙʫʜʠʪʝʣʝʡ ʪʫʙʝʨʢʫʣʝʟʘ M.bovis ʪʘʢ ʠ 

ʘʪʠʧʠʯʥʳʭ ʤʠʢʦʙʘʢʪʝʨʠʡ. ʈʦʩʪ ʢʫʣʴʪʫʨ ʤʠʢʦʙʘʢʪʝʨʠʡ, ʩʦ ʩʪʝʥ 1ïM.bovis, ʧʦʣʘ 

2ïM.bovis, ʢʦʨʤʫʰʝʢ: 1ïM.bovis, 1ïM.scrofulaceum ʚ ʦʧʳʪʥʦʡ ʛʨʫʧʧʝ, ʛʜʝ 

ʧʨʠʤʝʥʷʣʠ 3% NʘOH (ʯʝʨʝʟ 30 ʤʠʥʫʪ) ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ ʩʚʷʟʘʥ ʥʝ ʪʦʣʴʢʦ ʩ 
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ʚʳʩʦʢʦʡ ʛʠʛʨʦʩʢʦʧʠʯʥʦʩʪʴʶ ʨʘʩʪʚʦʨʦʚ NʘOH, ʥʦ ʠ ʩʦ ʩʣʘʙʦʡ ʧʨʦʥʠʢʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʚ ʛʣʫʙʦʢʠʝ ʩʣʦʠ ʜʝʨʝʚʷʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦʤʝʱʝʥʠʡ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʯʝʨʝʟ 1, 3, 5 ʠ 12 ʯʘʩʦʚ, ʢʦʛʜʘ ʯʝʨʝʟ 1 

ʯʘʩ ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʝʥʥʳʭ ʢʫʣʴʪʫʨ ʫʞʝ ʫʤʝʥʴʰʠʣʦʩʴ ʚ 2,5 ʨʘʟʘ. ʇʦʣʥʦʝ 

ʦʪʩʫʪʩʪʚʠʝ ʚʳʜʝʣʷʝʤʦʩʪʠ ʤʠʢʦʙʘʢʪʝʨʠʡ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʩʤʳʚʦʚ ʯʝʨʝʟ 3, 5 ʠ 12 

ʯʘʩʦʚ ʩʚʷʟʘʥʦ ʩ ʧʦʣʥʳʤ ʠ ʛʣʫʙʦʢʠʤ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʜʝʟʠʥʬʠʮʠʨʫʶʱʝʛʦ 

ʨʘʩʪʚʦʨʘ ʠ ʠʥʘʢʪʠʚʘʮʠʝʡ ʤʠʢʦʙʘʢʪʝʨʠʡ 3% NaOH, ʢʘʢ ʚ ʜʝʨʝʚʷʥʥʳʭ 

ʧʦʢʨʳʪʠʷʭ, ʪʘʢ ʠ ʚ ʦʰʪʫʢʘʪʫʨʝʥʥʳʭ ʩʪʝʥʘʭ, ʛʜʝ ʦʥʠ ʤʦʛʣʠ ʥʘʭʦʜʠʪʴʩʷ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʝ ʘʥʦʣʠʪʥʳʝ ʙʘʢʪʝʨʠʮʠʜʥʳʝ ʨʘʩʪʚʦʨʳ, ʩ ʨʅ 5ï7 ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʘʢʪʠʚʥʦʛʦ ʭʣʦʨʘ 250ï400 ʤʛ/ʣ ʧʨʝʚʦʩʭʦʜʷʪ ʧʦ ʩʚʦʠʤ 

ʜʝʟʠʥʬʠʮʠʨʫʶʱʠʤ ʩʚʦʡʩʪʚʘʤ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʝʤʳʡ 3% NaOH ʠ ʤʦʛʫʪ 

ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʚʳʥʫʞʜʝʥʥʦʡ ʜʝʟʠʥʬʝʢʮʠʠ 

ʚ ʭʦʟʷʡʩʪʚʘʭ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʧʦ ʪʫʙʝʨʢʫʣʝʟʫ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ.  
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