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ɺɺɽɼɽʅʀɽ 

 

           ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ.  

ɺ ʐʠʨʦʪʥʦʤ ʇʨʠʦʙʴʝ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʘʧʘʩʦʚ ʥʝʬʪʠ. ʕʪʦ ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ  ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʚ ʦʩʥʦʚʥʳʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʢʦʤʧʣʝʢʩʘʭ 

(ʥʠʞʥʝʤʝʣʦʚʳʭ ʠ ʚʝʨʭʥʝʶʨʩʢʠʭ), ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʳʭ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ 

ʤʝʪʦʜʘʤʠ,  ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʥʦʚʳʭ ʢʨʫʧʥʳʭ ʟʘʣʝʞʝʡ ʥʝʚʳʩʦʢʘ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʫʘʣʴʥʦʡ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʧʦʠʩʢʘ ʥʦʚʳʭ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʥʦʚʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʦʙʲʝʢʪʦʚ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ. ʇʨʦʙʣʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʟʘ ʩʯʝʪ 

ʦʩʚʦʝʥʠʷ ʚ ʐʠʨʦʪʥʦʤ   ʇʨʠʦʙʴʝ  ʧʨʠʢʦʥʪʘʢʪʥʦʡ ʟʦʥʳ ʜʦʶʨʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ ʠ 

ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ.  ɿʜʝʩʴ ʚ ʯʘʩʪʥʦʩʪʠ ʙʳʣʠ ʦʪʢʨʳʪʳ ʥʝʬʪʝʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʝ 

ʟʘʣʝʞʠ ʥʘ ʉʝʚʝʨʦ-ɺʘʨʴʝʛʘʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ, ʧʦʣʫʯʝʥʳ ʧʨʠʪʦʢʠ ʥʝʬʪʠ ʥʘ 

ʩʝʚʝʨʥʦʡ ʧʝʨʠʢʣʠʥʘʣʠ ɺʘʥ-ɽʛʘʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʚ ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ. 

ʈʝʰʝʥʠʶ ʵʪʦʡ ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ ʐʠʨʦʪʥʦʛʦ ʇʨʠʦʙʴʷ ʟʘʜʘʯʠ ʧʦʩʚʷʱʝʥʘ 

ʥʘʩʪʦʷʱʘʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʘʷ  ʨʘʙʦʪʘ.  

ʎʝʣʴ ʨʘʙʦʪʳ. 

ʂʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʘ  ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʜʦʶʨʩʢʠʭ ʠ ʥʠʞʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ  ʐʠʨʦʪʥʦʛʦ ʇʨʠʦʙʴʷ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʟʦʥ ʠ ʣʦʢʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʠ ʧʦʩʪʘʥʦʚʢʝ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʧʦʠʩʢʦʚʳʭ ʨʘʙʦʪ. 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

1. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ ʄʆɻʊ,  ʛʨʘʚʠʨʘʟʚʝʜʢʠ ʠ 

ʤʘʛʥʠʪʦʨʘʟʚʝʜʢʠ ʩ ʮʝʣʴʶ ʚʳʜʝʣʝʥʠʷ ʟʦʥ ʨʘʟʫʧʣʦʪʥʝʥʠʷ ʚ ʧʦʨʦʜʘʭ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʜʦʶʨʩʢʠʭ ʠ ʥʠʞʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ.  

2. ʀʟʫʯʝʥʠʝ ʣʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ  ʥʠʞʥʝʶʨʩʢʠʭ  ʠ  

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʜʦʶʨʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. 

3. ʋʩʪʘʥʦʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ, ʣʠʪʦ-ʬʘʮʠʘʣʴʥʳʭ, ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠ  

ʛʠʜʨʦʛʝʦʣʦ-ʛʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʟʦʥʘʣʴʥʦʛʦ ʧʨʦʛʥʦʟʘ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ. 

4. ʈʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʐʠʨʦʪʥʦʛʦ ʇʨʠʦʙʴʷ ʧʦ ʩʪʝʧʝʥʠ 

ʧʝʨʩʧʝʢʪʠʚ    ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ  ʜʦʶʨʩʢʠʭ  ʠ ʥʠʞʥʝʶʨʩʢʠʭ 

ʣʠʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ  ʢʦʤʧʣʝʢʩʦʚ. 

5. ʂʦʤʧʣʝʢʩʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ  ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠ ʛʝʦʭʠʤʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʚʳʙʦʨʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ ʜʣʷ 

ʧʦʩʪʘʥʦʚʢʠ  ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ. 

  ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ:  

           - ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥ rʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ 

ʜʣʷ ʟʦʥʘʣʴʥʦʡ ʦʮʝʥʢʠ ʧʝʨʩʧʝʢʪʠʚ ʥʝʬʪʝʥʦʩʥʦʩʪʠ ʥʠʞʥʝʶʨʩʢʠʭ ʠ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʜʦʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ; 

          - ʚʧʝʨʚʳʝ ʚʳʧʦʣʥʝʥʦ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʧʦ ʩʪʝʧʝʥʠ 

ʧʝʨʩʧʝʢʪʠʚ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ; 

          -  ʚʧʝʨʚʳʝ ʚʳʜʝʣʝʥʳ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʟʦʥʳ ʠ ʧʦʠʩʢʦʚʳʝ ʦʙʲʝʢʪʳ 

ʚ ʥʠʞʥʝʶʨʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʜʦʶʨʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ. 
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ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʨʘʙʦʪʳ ʙʳʣʠ ʚʟʷʪʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 

ʧʦʣʦʞʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʚʝʜʫʱʠʭ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ ʚ ʦʙʣʘʩʪʠ ʪʝʦʨʠʠ ʠ 

ʧʨʘʢʪʠʢʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʛʥʦʟʘ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʠ 

ʦʮʝʥʢʠ ʤʘʩʰʪʘʙʦʚ ʥʝʬʪʝʛʘʟʦʦʙʨʘʟʦʚʘʥʠʷ ɸ.ɸ. ɹʘʢʠʨʦʚʘ, ʄɼ ɹʝʣʦʥʠʥʘ, ʃ.ʄ. 

ɹʫʨʰʪʝʡʥʘ, ʌ.ɻ. ɻʫʨʘʨʠ, ɺ.ʀ.ɼʝʤʠʥʘ, ɻ.ʍ.ɼʠʢʝʥʰʪʝʡʥʘ, ɸ.ɽ.ɽʭʘʥʠʥʘ, 

ɸ.ʕ.ʂʦʥʪʦʨʦʚʠʯʘ, ʉ.ʇ.ʄʘʢʩʠʤʦʚʘ, ʄ.ʉ.ʄʦʜʝʣʝʚʩʢʦʛʦ, ɺ.ɼ.ʅʘʣʠʚʢʠʥʘ, 

ʀ.ʀ.ʅʝʩʪʝʨʦʚʘ, ʉ.ɻ. ʅʝʨʫʯʝʚʘ, ʖ.ɺ.ʇʦʜʦʣʴʩʢʦʛʦ, ʅ.ʅ.ʈʦʩʪʦʚʮʝʚʘ, 

ɺ.ɺ.ʉʝʤʝʥʦʚʠʯʘ, ɹ.ɸ. ʉʦʢʦʣʦʚʘ, ʅ.ɺ. ʉʫʜʘʪʘ, ɺ.ʉ.ʉʫʨʢʦʚʘ, ʃ.ɺ.ʉʤʠʨʥʦʚʘ, 

ɸ.ɸ.ʊʨʦʬʠʤʫʢʘ, ɺ.ɸ.ʋʩʧʝʥʩʢʦʛʦ, ɺ.ʀ. ʐʧʠʣʴʤʘʥʘ ʠ ʜʨ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨ ʧʨʠʤʝʥʷʣ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʩʝʡʩʤʠʯʝʩʢʠʭ, ʛʨʘʚʠ-ʤʘʛʥʠʪʥʳʭ  ʜʘʥʥʳʭ ʠ ʤʘʪʝʨʠʘʣʦʚ ɻʀʉ, ʘ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʦʚʘʣ ʘʧʧʘʨʘʪʳ ʛʝʦʣʦʛʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ, ʪʝʦʨʠʠ 

ʚʝʨʦʷʪʥʦʩʪʝʡ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ.  

ʌʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʨʘʙʦʪʘ ï ʨʝʟʫʣʴʪʘʪ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚʳʧʦʣʥʝʥʥʳʭ ʘʚʪʦʨʦʤ ʚ ʊʇʇ çʂʦʛʘʣʳʤʥʝʬʪʝʛʘʟè. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʝ, ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ, ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʘʥʥʳʝ ʧʦ ʩʝʡʩʤʠʯʝʩʢʠʤ ʧʨʦʬʠʣʷʤ ʆɻʊ (14 ʪʳʩ. ʧʦʛ. 

ʢʤ), ʛʨʘʚʠ-ʤʘʛʥʠʪʥʦʡ ʩʲʝʤʢʠ (25 ʪʳʩ ʧʦʛ ʢʤ),  ɻʀʉ ʧʦ ʩʢʚʘʞʠʥʘʤ, ʚʩʢʨʳʚʰʠʤ 

ʥʠʞʥʝʶʨʩʢʠʝ ʠ ʧʘʣʝʦʟʦʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ(40 ʩʢʚ.), ʘ ʪʘʢʞʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ 

ʜʘʥʥʳʝ ʧʦ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ  ʠ ʦʧʠʩʘʥʠʷʤ ʰʣʠʬʦʚ(800 ʦʙʨ.).  

ɿʘʱʠʱʘʝʤʳʝ ʧʦʣʦʞʝʥʠʷ. 

1. ʂʦʤʧʣʝʢʩ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʟʦʥʳ 

ʨʘʟʫʧʣʦʪʥʝʥʠʷ ʚ ʥʠʞʥʝʶʨʩʢʠʭ  ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʜʦʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ.  

2. ʅʘʫʯʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʝʨʩʧʝʢʪʠʚ ʥʝʬʪʝʥʦʩʥʦʩʪʠ ʧʨʠʢʦʥʪʘʢʪʦʚʦʡ ʟʦʥʳ 

ʜʦʶʨʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ ʠ ʥʠʞʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʦ ʛʝʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʤ 

ʢʨʠʪʝʨʠʷʤ.  

3. ʇʨʦʛʥʦʟʥʘʷ ʦʮʝʥʢʘ ʥʝʬʪʝʧʝʨʩʧʝʢʪʠʚʥʳʭ ʟʦʥ, ʚr ʜʝʣʝʥʠʝ ʚ ʥʠʭ 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʦʠʩʢʦʚʳʭ ʦʙʲʝʢʪʦʚ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʥʘ ʧʦʩʪʘʥʦʚʢʫ 

ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʦʛʦ ʙʫʨʝʥʠʷ.  

ʇʨʘʢʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʠ ʨʝʘʣʠʟʘʮʠʷ ʨʘʙʦʪʳ.  

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʦʩʥʦʚʳʚʘʶʪ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʟʦʥʳ 

ʢʦʥʪʘʢʪʘ ʜʦʶʨʩʢʠʭ ʠ ʥʠʞʥʝʶʨʩʢʠʭ ʧʦʨʦʜ ʐʠʨʦʪʥʦʛʦ ʇʨʠʦʙʴʷ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʧʨʠʨʦʩʪʫ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʘʧʘʩʦʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʥʝʬʪʝʜʦʙʳʯʠ. 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʮʝʥʢʦʡ ʥʝʬʪʝʥʦʩʥʦʩʪʠ 

ʜʦʶʨʩʢʠʭ ʠ ʥʠʞʥʝʶʨʩʢʠʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʐʠʨʦʪʥʦʤ ʇʨʠʦʙʴʝ, 

ʫʩʧʝʰʥʦ ʚʥʝʜʨʝʥʳ ʠʣʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʪʘʜʠʠ ʚʥʝʜʨʝʥʠʷ ʚ ʊʇʇ 

çʂʦʛʘʣʳʤʥʝʬʪʝʛʘʟè. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʘ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʢ ʙʫʨʝʥʠʶ ʥʘʠʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʜʣʷ ʩʢʦʧʣʝʥʠʷ ʥʝʬʪʠ ɿʘʧʘʜʥʦ-ʂʦʪʫʭʪʠʥʩʢʘʷ ʟʦʥʘ, ʛʜʝ ʧʦʣʫʯʝʥʘ 

ʧʝʨʚʘʷ ʥʝʬʪʴ ʠʟ ʙʘʟʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ. 
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ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ ʠ ʧʫʙʣʠʢʘʮʠʠ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʠ ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʠ ʦʙʩʫʞʜʘʣʠʩʴ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ: ʛ. ʉ.-ʇʝʪʝʨʙʫʨʛ 

(1997, 2000), ʛ. ʂʘʟʘʥʴ (1998, 1999, 2000, 2005), ʛ. ʆʢʪʷʙʨʴʩʢʠʡ (1999), ʛ. ʋʬʘ 

(2000), ʛ. ɻʝʣʝʥʜʞʠʢ (2002, 2004, 2005), ʛ. ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢ (2003, 2004, 2006), 

ʛ. ʇʝʨʤʴ (2004 ï 2007). 

ɸʚʪʦʨʦʤ ʦʧʫʙʣʠʢʦʚʘʥʦ 56 ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʧʨʠ ʵʪʦʤ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʜʠʩʩʝʨʪʘʮʠʠ ʩʦʜʝʨʞʘʪʩʷ ʚ 22 ʨʘʙʦʪʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 7 ʩʪʘʪʴʷʭ ʚ ʠʟʜʘʥʠʷʭ, 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ ʈʌ.  

ʆʙʲʝʤ ʨʘʙʦʪʳ. ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʯʝʪʳʨʝʭ 

ʛʣʘʚ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʘ ʠ ʟʘʢʣʶʯʝʥʠʷ. ʆʙʱʠʡ ʦʙʲʸʤ ʨʘʙʦʪʳ ʩʦʩʪʘʚʣʷʝʪ 150  

ʩʪʨʘʥʠʮ, ʚʢʣʶʯʘʷ 55 ʨʠʩʫʥʢʦʚ ʠ 20 ʪʘʙʣʠʮ. ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʚʢʣʶʯʘʝʪ 137 

ʥʘʠʤʝʥʦʚʘʥʠʡ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʢʘʬʝʜʨʝ ʛʝʦʣʦʛʠʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʇʝʨʤʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʚ ʊʇʇ çʂʦʛʘʣʳʤʥʝʬʪʝʛʘʟè.  

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʥʘʫʯʥʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʶ ʧʨʦʬʝʩʩʦʨʫ 

ʌʣʘʘʩʫ ɸ.ʉ., ʚʩʝʤ ʢʦʣʣʝʛʘʤ ʧʦ ʨʘʙʦʪʝ ʠ ʚʩʝʤ, ʢʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʥʘʧʠʩʘʥʠʶ 

ʜʠʩʩʝʨʪʘʮʠʠ. 
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1. ɻɽʆʃʆɻʀʏɽʉʂʆɽ ʉʊʈʆɽʅʀɽ ʀ ʅɽʌʊɽʅʆʉʅʆʉʊʔ  

 

ʀʟʫʯʝʥʠʝʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʥʝʬʪʝʥʦʩʥʦʩʪʠ ʥʠʞʥʝʶʨʩʢʠʭ ʠ 

ʜʦʶʨʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʟʘʥʠʤʘʣʠʩʴ ʤʥʦʛʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʯʝʥʳʝ-ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ɺ.ɸ.ɹʝʣʦʟʝʨʦʚ,  ɺ.ʉ. ɹʦʯʢʘʨʝʚ, ɸ.ʄ. ɹʨʝʭʫʥʮʦʚ, ʌ.ɻ.ɻʫʨʘʨʠ, ɺ.ɽ.ɻʨʘʙʩʢʘʷ, 

ɺ.ʇ.ɼʝʚʷʪʦʚ, ʆ.ɻ. ɾʝʨʦ, ɽ.ɻ.ɾʫʨʘʚʣʝʚ, ʅ.ʇ.ɿʘʧʠʚʘʣʦʚ, ɸ.ʄ.ʂʘʟʘʢʦʚ,  

ʅ.ʇ.ʂʠʨʜʘ, ɸ.ʕ.ʂʦʥʪʦʨʦʚʠʯ, ɸ.ʀ.ʃʘʨʠʯʝʚ, ʀ.ʀ.ʅʝʩʪʝʨʦʚ, ʃ.ɺ.ʉʤʠʨʥʦʚ, 

ɺ.ʉ.ʉʫʨʢʦʚ, ɻ.ʀ.ʊʠʱʝʥʢʦ, ɺ.ɸ.ʊʨʦʬʠʤʦʚ, ɸ.ʉ. ʌʣʘʘʩʘ ʠ ʜʨ. [9,24-

27,29,30,35,37,39,47,49,72-77,84,87,88,91-93,97-100,106,107,110,112,115,116]. 

 

1.1. ʉʪʨʘʪʠʛʨʘʬʠʷ ʜʦʶʨʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ 

 

ɺ ʩʚʷʟʠ ʩ ʦʯʝʥʴ ʥʠʟʢʦʡ ʠʟʫʯʝʥʥʦʩʪʴʶ ʙʫʨʝʥʠʝʤ ʜʦʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, 

ʩʦʩʪʘʚ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦ ʧʣʦʱʘʜʠ ʦʪʜʝʣʴʥʳʭ ʪʠʧʦʚ ʧʦʨʦʜ ʢʘʨʪʠʨʦʚʘʣʠʩʴ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʤʘʛʥʠʪʥʳʭ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʣʝʡ. ɺʩʝ 

ʜʦʤʝʟʦʟʦʡʩʢʠʝ ʧʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʙʣʦʢʦʚ, ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʤʝʞʜʫ 

ʩʦʙʦʡ ʧʦ ʨʘʟʨʳʚʥʳʤ ʥʘʨʫʰʝʥʠʷʤ. ʊʨʠʘʩʦʚʳʝ ʵʬʬʫʟʠʚʥʦ-ʦʩʘʜʦʯʥʳʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʟʘʣʝʛʘʶʪ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʦ ʚʦʟʨʘʩʪʫ ʧʘʣʝʦʟʦʡʩʢʠʭ ʧʦʨʦʜʘʭ. 

ʊʝ ʠ ʜʨʫʛʠʝ ʧʦʨʦʜʳ ʨʘʟʙʠʪʳ ʩʠʩʪʝʤʦʡ ʨʘʟʣʦʤʦʚ ʨʘʟʣʠʯʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ. 

ɼʦʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʥʘ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʫʩʣʦʚʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʦʪʝʨʦʟʦʡʩʢʠʤʠ, ʧʘʣʝʦʟʦʡʩʢʠʤʠ ʠ ʪʨʠʘʩʦʚʳʤʠ ʧʦʨʦʜʘʤʠ. 

ʆʧʠʩʘʥʠʝ ʧʦʨʦʜ ʜʘʝʪʩʷ ʧʦ ɸ. ʀ.ʅʝʜʦʩʧʘʩʦʚʫ, ʃ. ɺ.ʉʤʠʨʥʦʚʫ ʠ ʜʨ. (1955 ʛ.) ʩ 

ʥʝʢʦʪʦʨʳʤʠ ʜʦʧʦʣʥʝʥʠʷʤʠ. 

ʇʨʦʪʝʨʦʟʦʡ-ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚʳʜʝʣʷʶʪʩʷ ʥʘ ʟʘʧʘʜʝ 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʦʨʤʘʮʠʷʤʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʣʘʥʮʝʚ: ʩʣʶʜʠʩʪʦ-

ʢʚʘʨʮʝʚʳʤʠ, ʭʣʦʨʠʪ-ʢʚʘʨʮʝʚʳʤʠ, ʢʚʘʨʮ-ʙʠʦʪʠʪʦʚʳʤʠ ʠ ʩʝʨʠʮʠʪ-ʭʣʦʨʠʪ-

ʢʚʘʨʮʝʚʳʤʠ, ʘ ʪʘʢʞʝ ʙʘʟʘʣʴʪʘʤʠ, ʣʠʧʘʨʠʪʘʤʠ, ʠʭ ʪʫʬʘʤʠ ʠ ʠʥʪʨʫʟʠʷʤʠ 

ʜʠʘʙʘʟʦʚ.  

ʅʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʧʦʨʦʜʳ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ 

ʥʘʙʣʶʜʘʶʪʩʷ ʪʦʣʴʢʦ ʥʘ ʢʨʘʡʥʝʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʪʝʨʨʠʪʦʨʠʠ. ɿʜʝʩʴ ʦʥʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʝʨʠʮʠʪ-ʢʚʘʨʮʝʚʳʤʠ ʠ ʛʣʠʥʠʩʪʦ-ʢʨʝʤʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ, ʘ ʪʘʢʞʝ  

ʧʦʨʬʠʨʦʠʜʘʤʠ. ʇʦʨʦʜʳ ʘʥʘʣʦʛʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʚʩʢʨʳʪʳ ʄʝʛʠʦʥʩʢʠʤʠ (1 ʠ 2) ʠ 

ɺʘʪʠʥʩʢʦʡ (124) ʩʢʚʘʞʠʥʘʤʠ. 

ʅʠʞʥʝ-ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʧʦʨʦʜʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʟʘʧʘʜʝ, ʩʝʚʝʨʝ ʠ ʚ 

ʥʝʙʦʣʴʰʦʤ ʨʘʡʦʥʝ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʪʝʨʨʠʪʦʨʠʠ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʣʠʥʠʩʪʦ-

ʢʨʝʤʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ, ʘʨʛʠʣʣʠʪʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʤʨʘʤʦʨʠʟʦʚʘʥʥʳʭ 

ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʜʦʣʦʤʠʪʦʚ, ʵʬʬʫʟʠʚʘʤʠ ʠ ʪʫʬʘʤʠ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ. ʇʦʨʦʜʳ, 

ʩʭʦʜʥʳʝ ʧʦ ʩʦʩʪʘʚʫ ʚʩʢʨʳʪʳ ʥʘ ʉʝʚʝʨʦ-ɺʘʨʴʝʛʘʥʩʢʦʡ (ʩʢʚ. 8), ʄʘʤʦʥʪʦʚʩʢʦʡ 

(ʩʢʚ. 1) ʠ ʜʨʫʛʠʭ ʧʣʦʱʘʜʷʭ. 

ʉʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚʩʪʨʝʯʝʥʳ ʪʦʣʴʢʦ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ 

ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʦʩʪʘʚ ʠʭ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʡ. ʆʥʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʨʙʦʥʘʪʥʦ-ʢʨʝʤʥʠʩʪʳʤʠ ʠ ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ, ʘʨʛʠʣʣʠʪʘʤʠ, 

ʤʨʘʤʦʨʠʟʦʚʘʥʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʠ ʜʦʣʦʤʠʪʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʦʣʠʪʦʚ, ʘ 
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ʪʘʢʞʝ ʪʫʬʘʤʠ ʠ ʪʫʬʦʧʝʩʯʘʥʠʢʘʤʠ. ʇʦ ʛʣʠʥʠʩʪʳʤ ʩʣʘʥʮʘʤ, ʦʩʦʙʝʥʥʦ ʚʙʣʠʟʠ 

ʢʨʫʧʥʳʭ ʨʘʟʣʦʤʦʚ, ʦʪʤʝʯʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ. ʕʪʠ ʦʪʣʦʞʝʥʠʷ 

ʚʩʢʨʳʪʳ ɹʦʣʴʰʝʢʦʪʫʭʪʠʥʩʢʦʡ ʩʢʚ. 105, ɿʘʧʘʜʥʦ-ʂʦʪʫʭʪʠʥʩʢʦʡ ʩʢʚ. 142, 

ʃʦʢʫʪʠʥʩʢʦʡ ʩʢʚ. 227 ʠ ʇʦʚʭʦʚʩʢʦʡ ʩʢʚ. 16. 

ʅʘ ʈʦʩʣʘʚʣʴʩʢʦʡ (ʩʢʚ. 14) ʧʣʦʱʘʜʠ ʚʩʢʨʳʪʳ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʳʝ 

ʧʦʨʦʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʤʨʘʤʦʨʠʟʦʚʘʥʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʜʦʣʦʤʠʪʘʤʠ, 

ʘʣʝʚʨʦʣʠʪʘʤʠ, ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ ʠ ʵʬʬʫʟʠʚʘʤʠ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ. 

ɺʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʧʦʨʦʜʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʨʨʠʛʝʥʥʦʡ ʬʦʨʤʘʮʠʝʡ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʡ ʚʭʦʜʷʪ ʢʦʥʛʣʦʤʝʨʘʪʳ, 

ʧʝʩʯʘʥʠʢʠ, ʘʣʝʚʨʦʣʠʪʳ ʠ ʫʛʣʠʩʪʳʝ ʘʨʛʠʣʣʠʪʳ. 

ʅʠʞʥʝ-ʩʨʝʜʥʝʪʨʠʘʩʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʚ ʶʞʥʦʤ, ʟʘʧʘʜʥʦʤ ʠ ʯʘʩʪʠʯʥʦ ʚʦʩʪʦʯʥʦʤ ʨʘʡʦʥʘʭ. ʇʦʨʦʜʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʘʟʘʣʴʪʦʚʦʡ ʠ ʣʠʧʘʨʠʪʦʚʦʡ ʬʦʨʤʘʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ 

ʧʝʨʝʩʣʘʠʚʘʶʱʠʡʩʷ ʵʬʬʫʟʠʚʥʳʡ ʢʦʤʧʣʝʢʩ. ʇʦʨʦʜʳ ʩʠʣʴʥʦ ʪʨʝʱʠʥʦʚʘʪʳ. 

ɹʘʟʘʣʴʪʦʚʘʷ ʬʦʨʤʘʮʠʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʤʠʥʜʘʣʝʢʘʤʝʥʥʳʤʠ ʙʘʟʘʣʴʪʘʤʠ, ʧʝʧʣʘʤʠ, ʪʫʬʘʤʠ, ʪʫʬʦʧʝʩʯʘʥʠʢʘʤʠ. ʇʦʨʦʜʘ 

ʩʦʜʝʨʞʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʨʙʦʥʘʪʦʚ, ʜʦʩʪʠʛʘʶʱʠʭ ʤʝʩʪʘʤʠ 30-50 %, 

ʦʥʠ ʚʩʢʨʳʪʳ ʥʘ ɿʘʧʘʜʥʦ-ʂʦʛʘʣʳʤʩʢʦʡ (ʩʢʚ. 153), ʋʩʪʴ-ʂʦʪʫʭʪʠʥʩʢʦʡ (ʩʢʚ. 152) 

ʠ ʜʨʫʛʠʭ ʧʣʦʱʘʜʷʭ. 

ʃʠʧʘʨʠʪʦʚʘʷ ʬʦʨʤʘʮʠʷ ʠʟʚʝʩʪʥʘ ʚ ʚʠʜʝ ʧʨʦʩʣʦʝʚ ʩʨʝʜʠ ʙʘʟʘʣʴʪʦʚʦʡ. ʕʪʠ 

ʧʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʠʧʘʨʠʪʦʚʳʤʠ ʠ ʢʚʘʨʮʝʚʳʤʠ ʧʦʨʬʠʨʘʤʠ, ʢʝʨʘʪʦʬʠʨʘʤʠ 

ʠ ʬʝʣʴʟʠʪʘʤʠ. ʆʥʠ ʚʩʪʨʝʯʝʥʳ ʥʘ ʂʦʛʘʣʳʤʩʢʦʡ (ʩʢʚ. 161), ʖʞʥʦ-ʗʛʫʥʩʢʦʡ (ʩʢʚ. 

158) ʠ ʜʨʫʛʠʭ ʧʣʦʱʘʜʷʭ. 

ʀʥʪʨʫʟʠʚʥʳʝ ʧʦʨʦʜʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʢʚʘʞʠʥʘʤʠ ʥʝ 

ʚʩʢʨʳʪʳ, ʦʥʠ ʚʳʜʝʣʷʶʪʩʷ ʣʠʰʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʧʦʣʝʡ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʥʪʨʫʟʠʷʤʠ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ: ʛʘʙʙʨʦ, ʜʠʦʨʠʪʳ ʠ 

ʙʘʟʘʣʴʪʦʚʳʝ ʧʦʨʬʠʨʠʪʳ ʢʘʢ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ, ʪʘʢ ʠ ʪʨʠʘʩʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. 

 

1.2. ʉʪʨʘʪʠʛʨʘʬʠʷ ʠ ʣʠʪʦʣʦʛʠʷ ʥʠʞʥʝʡ ʶʨʳ 

 

ɺ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤ ʨʘʩʯʣʝʥʝʥʠʠ ʥʠʞʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ, ʥʘʯʠʥʘʷ ʩ 1990 ʛʦʜʘ, ʚʦʟʥʠʢʣʠ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʝʣʝʥʠʝʤ ʨʘʥʝʝ 

ʝʜʠʥʦʡ ʪʶʤʝʥʩʢʦʡ ʩʚʠʪʳ ʥʘ ʜʚʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʩʪʨʘʪʦʥʘ: ʩʦʙʩʪʚʝʥʥʦ 

ʪʶʤʝʥʩʢʫʶ ʩʨʝʜʥʝʶʨʩʢʫʶ ʩʚʠʪʫ ʠ ʧʦʜʩʪʠʣʘʶʱʠʝ ʝʝ ʦʪʣʦʞʝʥʠʷ, ʠʤʝʥʫʝʤʳʝ ʚ 

ʨʘʡʦʥʝ ʨʘʙʦʪ ʛʦʨʝʣʦʡ ʩʚʠʪʦʡ (ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʚʝʨʭʥʝʛʦ ʧʣʠʥʩʙʘʭʘ ï ʥʠʞʥʷʷ ʯʘʩʪʴ 

ʘʘʣʝʥʘ). ʉʦʛʣʘʩʥʦ ʨʘʡʦʥʠʨʦʚʘʥʠʶ, ʨʘʡʦʥ ʨʘʙʦʪ ʦʪʥʦʩʠʪʩʷ ʢ ʇʨʠʦʙʩʢʦʤʫ ʪʠʧʫ 

ʨʘʟʨʝʟʘ. ɻʦʨʝʣʘʷ ʩʚʠʪʘ ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ ʧʦʜʩʚʠʪʳ: ʥʠʞʥʶʶ ʠ ʚʝʨʭʥʶʶ. ʂʘʞʜʘʷ 

ʧʦʜʩʚʠʪʘ ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ ʧʘʯʢʠ. ɺʝʨʭʥʶʶ ʯʘʩʪʴ ʥʠʞʥʝʡ ʧʦʜʩʚʠʪʳ ʬʦʨʤʠʨʫʝʪ 

ʨʘʥʥʝʪʦʘʨʩʢʘʷ ʪʦʛʫʨʩʢʘʷ ʧʘʯʢʘ, ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʚʝʨʭʥʝʡ ʧʦʜʩʚʠʪʳ ï ʘʘʣʝʥʩʢʘʷ 

ʨʘʜʦʤʩʢʘʷ ʧʘʯʢʘ. ɺ ʦʩʥʦʚʘʥʠʠ ʶʨʩʢʦʛʦ ʨʘʟʨʝʟʘ ʥʘʠʙʦʣʝʝ ʧʦʛʨʫʞʝʥʥʳʭ 

ʜʝʧʨʝʩʩʠʡ ʚʳʜʝʣʷʶʪʩʷ (ʩʥʠʟʫ ʚʚʝʨʭ) ʙʝʨʝʛʦʚʘʷ (ʛʝʪʪʘʥ ï ʧʣʠʥʩʙʘʭ) ʠ ʷʛʝʣʴʥʘʷ 

(ʥʠʞʥʷʷ ʯʘʩʪʴ ʚʝʨʭʥʝʛʦ ʧʣʠʥʩʙʘʭʘ) ʩʚʠʪʳ (ʪʘʙʣ. 1.1). 
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ʊʘʙʣʠʮʘ 1.1. 

ʌʨʘʛʤʝʥʪ ʩʭʝʤʳ ʨʘʩʯʣʝʥʝʥʠʷ ʥʠʞʥʝʡ ʶʨʳ ʚ ʨʘʡʦʥʝ ʨʘʙʦʪ /ʈʝʰʝʥʠʷ.., 

1991/ 
ʗʨʫʩ ʇʦʜʲ̫ʨʫʩ ʇʘʯʢʘ ʇʦʜʩʚʠʪʘ ʉʚʠʪʘ ɻʦʨʠʟʦʥʪ 

ɸʘʣʝʥʩʢʠʡ ʅʠʞʥʠʡ ʈʘʜʦʤʩʢʘʷ 

ɺʝʨʭʥʷʷ 

ɻʦʨʝʣʘʷ 

ʃʘʡʜʠʥʩʢʠʡ 

ʊʦʘʨʩʢʠʡ 

ʅʠʞʥ.-

ʚʝʨʭʥʠʡ 
ʅʠʞʥʷʷ 

ɺʝʨʭʥʝʜʞʘʥʛʦ

ʜʩʢʠʡ 

(ʥʘʜʦʷʭʩʢʠʡ) 

ʅʠʞʥʠʡ ʊʦʛʫʨʩʢʘʷ 

ʅʠʞʥʷʷ 

ʉʨʝʜʥʝʜʞʘʥʛʦ

ʜʩʢʠʡ 

(ʪʦʛʫʨʩʢʠʡ) 

ʇʣʠʥʩʙʘʭʩʢʠʡ ɺʝʨʭʥʠʡ 
ʅʠʞʥʷʷ 

ʅʠʞʥʝʜʞʘʥʛʦ

ʜʩʢʠʡ 

(ʰʘʨʘʧʦʚʩʢʠʡ) 

- - ʗʛʝʣʥɹʘʷ ʃʝʚʠʥʩʢʠʡ 

ɻʝʪʪʘʥʛʩʢʠʡ-

ʧʣʠʥʩʙʘʭʩʢʠʡ 
- - - ɹʝʨʝʛʦʚʘʷ ɿʠʤʥʠʡ 

ʇʨʠʤʝʯʘʥʠʝ: ʚ ʩʢʦʙʢʘʭ ʫʢʘʟʘʥʳ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ʉʅʀʀɻɻʠʄʉ 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʪʘʙʣʠʮʘ ʠʣʣʶʩʪʨʠʨʫʝʪ ʩʣʦʞʥʫʶ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʫʶ 

ʠʝʨʘʨʭʠʶ ʠ ʥʦʤʝʥʢʣʘʪʫʨʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʪʣʦʞʝʥʠʡ. ʂ ʵʪʦʤʫ ʩʣʝʜʫʝʪ 

ʜʦʙʘʚʠʪʴ ʥʝʦʜʥʦʟʥʘʯʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʩʚʠʪʘʤ ʨʘʟʥʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʧʨʝʜʣʘʛʘʶʱʠʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʙʩʪʚʝʥʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ. 

ʀʤʝʝʪʩʷ ʙʦʣʴʰʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʥʝʥʠʡ ʧʦ ʥʦʤʝʥʢʣʘʪʫʨʝ ʩʪʨʘʪʦʥʦʚ ʠ ʪ.ʧ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʝʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʪʘʙʣʠʮʳ 1.1. 

ʥʘʭʦʜʷʪʩʷ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ï ʛʦʨʠʟʦʥʪʳ, ʦʙʲʝʤ ʢʦʪʦʨʳʭ, ʜʘ ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ, ʧʦ ʤʥʝʥʠʶ ʙʦʣʴʰʠʥʩʪʚʘ ʛʝʦʣʦʛʦʚ, ʧʨʠʥʠʤʘʶʪʩʷ ʦʜʠʥʘʢʦʚʦ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚʳʷʩʥʷʝʪʩʷ, ʯʪʦ ʨʝʛʠʦʥʘʣʴʥʳʝ ʛʦʨʠʟʦʥʪʳ ʷʚʣʷʶʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤʠ 

ʦʜʥʦʟʥʘʯʥʦ ʧʦʥʠʤʘʝʤʳʤʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʪʝʣʘʤʠ, ʧʦʵʪʦʤʫ ʜʘʣʴʥʝʡʰʝʝ 

ʠʟʣʦʞʝʥʠʝ ʙʫʜʝʪ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʵʪʦʤ ʧʦʣʦʞʝʥʠʠ. 

ʅʘ ʚʩʝʭ ʧʦʩʣʝʜʥʠʭ ʩʭʝʤʘʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʯʣʝʥʝʥʠʝ ʥʠʞʥʝʡ ʶʨʳ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʦʩʥʦʚʘʥʦ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʦ ʮʠʢʣʠʯʥʦʤ ʭʘʨʘʢʪʝʨʝ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʦʪʨʘʞʝʥʥʦʤ ʚ ʯʝʨʝʜʦʚʘʥʠʠ ʪʦʣʱ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʛʣʠʥʠʩʪʦʛʦ ʠ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ. ɿʠʤʥʠʡ, ʰʘʨʘʧʦʚʩʢʠʡ ʠ 

ʥʘʜʦʷʭʩʢʠʡ ʛʦʨʠʟʦʥʪʳ ʚ ʮʝʣʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʝʩʯʘʥʦ-

ʘʣʝʚʨʠʪʦʚʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʤʠʩʷ ʚ ʧʝʨʠʦʜʳ ʨʝʛʨʝʩʩʠʡ ʠ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʧʦʩʪʫʧʣʝʥʠʷ ʢʣʘʩʪʦʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʫʰʠ. ɺ 

ʪʘʙʣʠʮʝ 1.1 ʦʥʠ ʥʘʙʨʘʥʳ ʢʫʨʩʠʚʦʤ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʝʨʝʢʨʳʚʘʶʱʠʝ ʠʭ 

ʣʝʚʠʥʩʢʠʡ, ʪʦʛʫʨʩʢʠʡ ʠ ʣʘʡʜʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪʳ ï ʩʫʱʝʩʪʚʝʥʥʦïʛʣʠʥʠʩʪʳʝ, 

ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʝ. ɺ ʪʘʙʣʠʮʝ 1.1 ʦʥʠ ʚʳʜʝʣʝʥʳ ʞʠʨʥʳʤ ʰʨʠʬʪʦʤ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ, ʧʘʨʳ ʛʦʨʠʟʦʥʪʦʚ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʥʝʬʪʝʛʘʟʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ.  

ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʯʣʝʥʝʥʠʝ ʨʷʜʘ ʨʘʟʨʝʟʦʚ ʩʢʚʘʞʠʥ ʧʨʠʚʝʜʝʥʦ ʚ 

ʪʘʙʣʠʮʝ 1.2. 



 9 

ʊʘʙʣʠʮʘ 1.2 
ˉ 
ʧ\
ʧ 

ʇʣʦʱʘʜʴ 
ʉʢ
ʚ 

ɸʣʴʪ
ʠʪʫʜʘ 

ɿʘ-
ʙʦʡ 

ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʢʨʦʚʣʠ ʛʦʨʠʟʦʥʪʦʚ 

bg gr 
vs 

ml ln vm ld nd tg srp lv zm T1 
PZ 
(ʢ.ʚ.) vs2 vs1 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
¶  ɹʦʣʴʰʝʢʦʪʫʭʪʠʥʩʢʘʷ 105 94 3706 2925 2944 2947 - 3027 3205 3249 3355 3398 3500 3549 3607 3650 - 3724 
¶  ɺʘʪʴʝʛʘʥʩʢʘʷ 182 77,6 3566 2825 2860 2864 2904 2941 3042 3073 3171 3193 3308 3316 - - 3376 3434 
¶  ɺʘʯʠʤʩʢʘʷ 1 72,6 2961 2604 2625 2630 2678 2706 2820 2851 2872 - - - - - 2890  
¶  ɼʨʫʞʥʘʷ 230 86,5 ʅ.ʜ. 2866 - 2886 - 2962 3125 3136 3294 3318 3421 3455 - - 3560  
¶  ɿʘʧʘʜʥʦʢʦʪʫʭʪʠʥʩʢʘʷ 141 90,7 3600 2930 2956 2959 2977 3035 3227 3275 3390 3422 3515 3555     
¶  ɿʘʧʘʜʥʦʢʦʪʫʭʪʠʥʩʢʘʷ 150 104 ʅ.ʜ. 2950 - 2980 - 3052 3232 3265 3402 3422 3531 3569 - - 3620  
¶  ʂʝʯʠʤʦʚʩʢʘʷ 153 71,5 3549 2814 - 2843 2872 2926 3092 3120 3256 3280 3395 3430 - - 3455  
¶  ʂʝʯʠʤʦʚʩʢʘʷ 155 60,6 3560 2759 - 2768 2833 2875 - - 3200 3230 3310 3337 - - 3380  
¶  ʂʣʶʯʝʚʘʷ 172 67,8 ʅ.ʜ. 2650 - 2670 - 2830 2921 2956 3083 3111 ? - - - 3187  
¶  ʂʦʛʦʣʳʤʩʢʘʷ 153 ʅ.ʜ. ʅ.ʜ. 2746 2744 2776 2811 2842 2908 2940 3024 3044 - - - - 3093  
¶  ʂʦʛʦʣʳʤʩʢʘʷ 161 85,3 3770 2756 2787 2794 2824 2864 2936 2976 3078 3109 3179 3201 - - 3248 3544 
¶  ʂʦʥʠʪʣʦʨʩʢʘʷ 151 79,4 3030 2728 - 2744 2772 2815 2920 2955 - - - - - - 2995  
¶  ʂʦʥʠʪʣʦʨʩʢʘʷ 153 81,6 2900 2685 - - 2705 2740 - - - - - - - - - 2818 
¶  ʃʠʚʘʜʠʡʩʢʘʷ 131 72 3350 2721 2744 2749 2780 2824 2936 2958 3053 3079 3184 3212 - - - 3262 
¶  ʃʦʢʦʩʦʚʩʢʘʷ 31 46 3264 2678 2699 2705 2758 2783 2885 2931 3037 3085 3168 - - - 3205  
¶  ʃʦʢʫʪʠʥʩʢʘʷ 227 89,9 3830 3010 3030 3035 3066 3107 3302 3327 3466 3501 3606 3643 - - 3688  
¶  ʄʘʣʦʢʣʶʯʝʚʩʢʘʷ 90 85,9 3100 2650 - 2671 2711 2743 2831 2865 2958 2989 - - - - 3064  
¶  ʄʘʣʦʢʣʶʯʝʚʩʢʘʷ 93 98,9 3189 2644 - 2666 2728 2772 2860 2893 2998 3022 - - - - - 3096 
¶  ʄʘʣʦʢʣʶʯʝʚʩʢʘʷ 95 78,7 3020 2590 2605 - - 2649 2732 2762 2837 2860 - - - - 2985  
¶  ʄʘʣʦʢʣʶʯʝʚʩʢʘʷ 97 87,5 2961 2543 - 2558 2518 2644 2725 2760 2818 2848 - - - - - 2886 
¶  ʄʘʣʦʢʣʶʯʝʚʩʢʘʷ 145 ʅ.ʜ. 3313  - 2780 2812 2855 2961 3017 3110 3144 - - - - 3220  
¶  ʅʦʚʦʪʘʡʣʘʢʩʢʘʷ 208 67,5 3127 2652 2671 2672 2708 2748 2832 2856 2973 3005 - - - - 3030  
¶  ʅʦʥʛʲʝʛʘʥʩʢʘʷ 195 76 3430 2851 - 2861 2892 2939 3070 3112 3227 3260 3367 - - - 3396  
¶  ʇʦʚʭʦʚʩʢʘʷ 16 83 3404 2892 2915 2919 2957 2990 3092 3120 3252 3268 3372      
¶  ʇʦʢʘʯʝʚʩʢʘʷ 41 58 3301 2689 - 2718 - 2802 2943 2963 3078 3102 3165 - - - 3190  
¶  ʈʦʩʣʘʚʣʴʩʢʘʷ 14 72,5 3700 2879 2904 2907 2955 2986 3170 3218 3320 3357 3462 3497 3574 - - 3591 
¶  ʉʘʚʫʡʩʢʘʷ 103 81,0 3307 2732 2757 2760 2794 2820 2926 2970 3074 3110 3181 - - - 3195  
¶  ʉʝʚʝʨʦ-ʇʦʪʦʯʥʘʷ 111 88,0 3248 2722 2746 2750 - 2820 2928 2950 3016 3052 - - - - - 3184 
¶  ʊʝʚʣʠʥʩʢʦ-ʈʫʩʩʢʠʥʩʢʘʷ 50 96,9 4000 2895 - 2921 - 2964 3172 3233 3337 3375 - - - - 3431  
¶  ʊʝʚʣʠʥʩʢʦ-ʈʫʩʩʢʠʥʩʢʘʷ 114 83,5 3555 2756 2782 2791 2814 2852 2930 2972 3051 3082 - - - - 3156  
¶  ʋʨʴʝʚʩʢʘʷ 21 54,3 ʅ.ʜ. 2630 2644 2649 - 2723 2869 2903 - - - - - - 3000  
¶  ʋʨʴʝʚʩʢʘʷ 134 ʅ.ʜ. ʅ.ʜ. 2612 2632 2635 - 2710 2853 2890 - - - - - - 2960  
¶  ʌʝʜʦʨʦʚʩʢʘʷ (ʆʣʝʥʴʷ) 69 81,8 3133 2736 2756 2762 2768 2798 2975 2941 3003 3021 - - - - 3070  
¶  ʌʝʜʦʨʦʚʩʢʘʷ 131 88,0 4190 2692 2702 2703 2739 2764 2879 2892 2940 2955 - - - - 2982  
¶  ʏʫʤʧʘʩʩʢʘʷ 173 47 3240 2640 2660 2664 2713 2741 2844 2878 2955 2995 3082 - - - 3126  
¶  ʏʫʤʧʘʩʩʢʘʷ 198 41,6 3185 2617 2636 2638 2682 2710 2838 2873 2949 2975 3051 - - - - 3090 
¶  ʐʠʨʦʢʦʚʩʢʘʷ 200 38,2 3500 2838 - 2868 2908 2952 3070 3095 3173 3225 3335 - - - 3359  
¶  ʖʞʥʦʷʛʫʥʩʢʘʷ 158 92,8 3540 2791 - 2812 2842 2954 - 3007 3106 3156 3204 3213 - - 3257  

ɻʦʨʠʟʦʥʪʳ ʠ ʧʦʜʛʦʨʠʟʦʥʪʳ: bg- ʙʘʞʝʥʦʚʩʢʠʡ, gr- ʛʝʦʛʨʠʝʚʩʢʠʡ, vs2- ʚʝʨʭʥʝʚʘʩʶʛʘʥʩʢʠʡ, vs1- ʥʠʞʥʝʚʘʩʶʛʘʥʩʢʠʡ, ml- ʤʘʣʳʰʝʚʩʢʠʡ, ln- ʣʝʦʥʪʴʝʚʩʢʠʡ, vm- ʚʳʤʩʢʠʡ, 

ld- ʣʘʡʜʠʥʩʢʠʡ, nd- ʥʘʜʦʷʭʩʢʠʡ (ʚʝʨʭʥʝʜʞʘʥʛʦʜʩʢʠʡ), tg- ʪʦʛʫʨʩʢʠʡ (ʩʨʝʜʥʝʜʞʘʥʛʦʜʩʢʠʡ), srp- ʰʘʨʘʧʦʚʩʢʠʡ (ʥʠʞʥʝʜʞʘʥʛʦʜʩʢʠʡ), lv- ʣʝʚʠʥʩʢʠʡ, zm- ʟʠʤʥʠʡ. T1- ʪʫʨʠʥʩʢʘʷ 

ʩʝʨʠʷ, PZ- ʜʦʤʝʟʦʟʦʡʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ 
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         ɿʠʤʥʠʡ ʛʦʨʠʟʦʥʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʙʦʪ ʧʨʝʜʩʪʘʚʣʝʥ ʙʝʨʝʛʦʚʦʡ ʩʚʠʪʦʡ ï 

ʩʝʨʦʮʚʝʪʥʳʤʠ ʘʣʝʚʨʦʣʠʪʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʯʘʥʠʢʦʚ. ɻʦʨʠʟʦʥʪ ʠʤʝʝʪ 

ʦʛʨʘʥʠʯʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʨʘʡʦʥʘ ʨʘʙʦʪ ʠ ʚʩʢʨʳʪ ʪʦʣʴʢʦ 

ɹʦʣʴʰʝʢʦʪʫʭʪʠʥʩʢʦʡ ʩʢʚ. 105, ʛʜʝ ʝʛʦ ʤʦʥɦʦʩʪʴ ʦʢʦʣʦ 75ʤ. 

ʃʝʚʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪ ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʧʦʜʩʪʠʣʘʶʱʠʭ ʦʙʨʘʟʦʚʘʥʠʷʭ, 

ʧʨʝʜʩʪʘʚʣʝʥ ʷʛʝʣʴʥʦʡ ʩʚʠʪʦʡ ʠ ʨʘʟʚʠʪ ʚ ʪʦʤ ʞʝ ʨʘʡʦʥʝ, ʯʪʦ ʠ ʟʠʤʥʠʡ. ʗʛʝʣʴʥʘʷ 

ʩʚʠʪʘ ʩʣʦʞʝʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʨʛʠʣʣʠʪʘʤʠ ʩʝʨʦʮʚʝʪʥʳʤʠ ʩ ʧʨʦʩʣʦʷʤʠ 

ʘʣʝʚʨʦʣʠʪʦʚ. ɺ ɹʦʣʴʰʝʢʦʪʫʭʪʠʥʩʢʦʡ ʩʢʚ. 105 ʤʦʱʥʦʩʪʴ ʛʦʨʠʟʦʥʪʘ 43 ʤ. 

ʇʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʪʘʪʢʘʤʠ ʟʠʤʥʠʡ ʠ ʣʝʚʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪʳ ʥʝ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʦ ʧʦʣʦʞʝʥʠʶ ʚ ʨʘʟʨʝʟʝ ʠ ʢʦʨʨʝʣʷʮʠʠ 

ʛʝʦʣʦʛʦ-ʩʝʡʩʤʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʩʦʩʝʜʥʠʤʠ ʨʘʡʦʥʘʤʠ. 

ʐʘʨʘʧʦʚʩʢʠʡ (ʥʠʞʥʝʜʞʘʥʛʦʜʩʢʠʡ) ʛʦʨʠʟʦʥʪ ʧʨʝʜʩʪʘʚʣʝʥ ʥʠʞʥʝʡ ʧʘʯʢʦʡ 

ʥʠʞʥʝʛʦʨʝʣʦʡ ʧʦʜʩʚʠʪʳ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʧʨʦʛʥʫʪʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. ʆʥ 

ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʧʦʜʩʪʠʣʘʶʱʠʭ ʦʪʣʦʞʝʥʠʷʭ. ʇʦ ʢʝʨʥʫ ʠʟʫʯʝʥʥʳʭ ʩʢʚʘʞʠʥ 

ʦʥ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʠ ʩʝʨʳʤʠ ʘʣʝʚʨʦʣʠʪʘʤʠ ʩ 

ʧʨʦʩʣʦʷʤʠ ʪʝʤʥʦ-ʩʝʨʳʭ ʘʨʛʠʣʣʠʪʦʚ ʠ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʩʣʘʙʦ ʩʦʨʪʠʨʦʚʘʥʥʳʭ 

ʧʝʩʯʘʥʠʢʦʚ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʙʳʯʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʦʩʣʦʠ ʛʨʘʚʝʣʠʪʦʚ ʠ 

ʢʦʥʛʣʦʤʝʨʘʪʦʚ. ʆʙʣʦʤʢʠ ʨʘʟʣʠʯʥʦʡ ʦʢʘʪʘʥʥʦʩʪʠ (0,5 ï 3ʩʤ) ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʢʨʝʤʥʝʤ, ʢʚʘʨʮʝʤ ʠ ʤʘʛʤʘʪʠʯʝʩʢʠʤʠ ʧʦʨʦʜʘʤʠ. ʆʪʤʝʪʠʤ, ʯʪʦ ʤʦʱʥʦʩʪ ɹ

ʰʘʨʘʧʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚ ʦʩʥʦʚʥʦʤ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʘʣʝʦʨʝʣʴʝʬʦʤ ʠ 

ʨʝʛʠʦʥʘʣʴʥʳʤ ʫʢʣʦʥʦʤ ʜʥʘ ʦʩʘʜʦʯʥʦʛʦ ʙʘʩʩʝʡʥʘ. ɺ ʩʚʟ̫ʠ ʩ ʵʪʠʤ ʦʥʘ 

ʟʘʢʦʥʦʤʝʨʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ. ɺ ʩʢʚ. ɿʘʧʘʜʥʦ-ʂʦʪʫʭʪʠʥʩʢʦʡ 

ˉ 150 (ʠʥʪ. 3590-3601ʤ) ʅ.ʂ. ʄʦʛʫʯʝʚʦʡ ʦʧʨʝʜʝʣʝʥʳ Czekanowskia ex gr. rigida 

Heer, Equisetites asiaticus Pryn., ʧʦʟʚʦʣʷʶʱʠʝ ʩʫʜʠʪʴ ʣʠʰʴ ʦ ʶʨʩʢʦʤ ʚʦʟʨʘʩʪʝ 

ʦʪʣʦʞʝʥʠʡ. ɺ ʰʣʠʬʘʭ ʵʪʦʛʦ ʠʥʪʝʨʚʘʣʘ ɺ.ɺ. ʉʘʧʴʷʥʠʢʦʤ ʦʧʨʝʜʝʣʝʥʳ ʨʘʢʦʚʠʥʳ 

Trochammina sp., ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʤʦʨʩʢʠʭ ʧʨʦʩʣʦʝʚ. 

ʊʦʛʫʨʩʢʠʡ (ʩʨʝʜʥʝʜʞʘʥʛʦʜʩʢʠʡ) ʛʦʨʠʟʦʥʪ ʧʨʝʜʩʪʘʚʣʝʥ ʚʝʨʭʥʝʡ ʧʘʯʢʦʡ 

ʥʠʞʥʝʛʦʨʝʣʦʡ ʧʦʜʩʚʠʪʳ ʠ ʨʘʟʚʠʪ ʥʘ ʪʦʡ ʞʝ, ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝʡ ʧʣʦʱʘʜʠ, ʯʪʦ ʠ 

ʰʘʨʘʧʦʚʩʢʠʡ. ʉʦʛʣʘʩʥʦ ʨʝʜʢʠʤ ʦʧʠʩʘʥʠʷʤ ʢʝʨʥʘ, ʚ ʃʠʚʘʜʠʡʩʢʦʡ ʩʢʚ. 131 ʦʥ 

ʩʣʦʞʝʥ ʣʠʥʟʦʚʠʜʥʳʤ ʠ ʚʦʣʥʠʩʪʳʤ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʘʨʛʠʣʣʠʪʘ 

ʪʦʥʢʦʦʪʤʫʯʝʥʥʦʛʦ ʪʝʤʥʦ-ʩʝʨʦʛʦ ʜʦ ʯʝʨʥʦʛʦ ʠ ʩʝʨʦʛʦ ʘʣʝʚʨʠʪʠʩʪʦʛʦ, ʩ ʨʝʜʢʠʤʠ 

ʣʠʥʟʘʤʠ ʧʣʦʪʥʦʛʦ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ ʘʣʝʚʨʦʣʠʪʘ ʩ ʨʝʜʢʠʤ ʨʘʩʪʠʪʝʣʴʥʳʤ 

ʜʝʪʨʠʪʦʤ. ʆʪʤʝʯʘʶʪʩʷ ʟʝʨʢʘʣʘ ʩʢʦʣʴʞʝʥʠʷ, ʟʦʥʳ ʩʤʷʪʠʷ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ - 

ʢʦʨʠʯʥʝʚʘʪʳʡ ʦʪʪʝʥʦʢ ʧʦʨʦʜ. ʄʦʱʥʦʩʪʴ ʪʦʛʫʨʩʢʦʡ ʧʘʯʢʠ ʚ ʩʨʝʜʥʝʤ 30 ï 40ʤ ʠ 

ʜʦ 50ʤ ʚ ɹʦʣʴʰʝʢʦʪʫʭʪʠʥʩʢʦʡ ʩʢʚ. 105.  ʃʠʚʘʜʠʡʩʢʦʡ ʩʢʚ. 131 ʚ ʠʥʪ. 3195-3203 

ʠ 3203-3213ʤ ʅ.ʂ. ʄʦʛʫʯʝʚʦʡ ʦʧʨʝʜʝʣʝʥʳ Coniopteris sp. cf. kirgisica Brick., 

Pityophyllum nordenskioldii (Heer) Nath., Cladophlebis williamsonii (Brongn.) 

Brongn., Pityospermum cf. magnifica Brick., ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʢ ʚʠʜʘʤ ï ʤʠʛʨʘʥʪʘʤ 

ʠʟ ʶʞʥʳʭ ʧʘʣʝʦʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʥʥʝʁ ʨʩʢʦʤ, 

ʚʝʨʦʷʪʥʦ ʨʘʥʥʝʪʦʘʨʩʢʦʤ ʚʦʟʨʘʩʪʝ ʚʤʝʱʘʶʱʠʭ ʦʪʣʦʞʝʥʠʡ. 

ʅʘʜʦʷʭʩʢʠʡ (ʚʝʨʭʥʝʜʞʘʥʛʦʜʩʢʠʡ) ʛʦʨʠʟʦʥʪ (ʥʠʞʥʷʷ ʧʘʯʢʘ ʚʝʨʭʥʝʛʦʨʝʣʦʡ 

ʧʦʜʩʚʠʪʳ) ʦʪʩʫʪʩʪʚʫʝʪ ʪʦʣʴʢʦ ʥʘ ʧʨʠʧʦʜʥʷʪʳʭ ʫʯʘʩʪʢʘʭ ʉʫʨʛʫʪʩʢʦʛʦ ʠ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʩʚʦʜʦʚ. ɻʦʨʠʟʦʥʪ ʩʣʦʞʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʝʩʯʘʥʠʢʘʤʠ 

ʩʚʝʪʣʦ-ʩʝʨʳʤʠ, ʤʝʣʢʦ- ʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤʠ, ʚ ʧʨʦʩʣʦʷʭ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʤʠ, ʩ 

ʧʨʦʩʣʦʷʤʠ ʛʨʘʚʝʣʠʪʦʚ ʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʯʝʨʥʳʭ ʤʘʣʦʤʦʱʥʳʭ ʫʛʣʠʩʪʳʭ 
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ʘʨʛʠʣʣʠʪʦʚ (ʥʘ ʩʢʣʦʥʘʭ ʢʨʫʧʥʳʭ ʧʦʜʥʷʪʠʡ). ɺ ʚʝʨʭʘʭ ʪʦʣʱʠ ʫʤʝʥʴʰʘʝʪʩʷ 

ʤʦʱʥʦʩʪʴ ʩʣʦʝʚ ʧʝʨʝʩʣʘʠʚʘʥʠʷ, ʧʦʷʚʣʷʶʪʩʷ ʩʠʜʝʨʠʪʦʚʳʝ ʦʢʘʪʳʰʠ, ʪʝʤ ʥʝ 

ʤʝʥʝʝ, ʧʨʦʩʣʦʠ ʧʝʩʯʘʥʠʢʘ ʜʦʩʪʠʛʘʶʪ 5ʤ (ʧʦ ʢʝʨʥʫ ʂʝʯʠʤʦʚʩʢʦʡ, 153, ʚʝʨʭʥʷʷ 

ʯʘʩʪʴ ʛʦʨʠʟʦʥʪʘ). ʉʣʦʠʩʪʦʩʪʴ ʧʦʨʦʜ ʚʦʣʥʠʩʪʘʷ, ʨʝʞʝ ʢʦʩʘʷ ʟʘ ʩʯʝʪ ʛʣʠʥʠʩʪʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠ ʫʛʣʝʬʠʮʠʨʦʚʘʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʜʝʪʨʠʪʘ. ʉʦʩʪʘʚ ʛʘʣʝʢ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʘʟʘʣʴʪʘʤʠ, ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ, ʨʝʞʝ ʢʨʝʤʥʠʩʪʳʤʠ ʧʦʨʦʜʘʤʠ 

(ɿʘʧʘʜʥʦ-ʂʦʪʫʭʪʠʥʩʢʘʷ, 150). ʄʦʱʥʦʩʪʴ ʧʘʯʢʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ, 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʟʘʣʝʛʘʶʱʝʛʦ ʥʘ ʜʦʶʨʩʢʦʤ ʦʩʥʦʚʘʥʠʠ ʠ ʚ ʧʦʣʥʦʤ 

ʦʙʲʝʤʝ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 100ʤ. ɺ ʩʢʚ. 131 ʃʠʚʘʜʠʡʩʢʦʡ (ʠʥʪ. 3086-

3098ʤ) ʦʧʨʝʜʝʣʝʥʳ ʦʩʪʘʪʢʠ ʨʘʩʪʝʥʠʡ: Coniopteris hymenophylloides (Brongn.) 

Sew., C. cf. burejensis (Zal.) Sew., Czekanowskia ex gr. rigida Heer, Pityophyllum 

nordenskioldii (Heer) Nath., ʧʦʟʚʦʣʷʶʱʠʝ ʛʦʚʦʨʠʪʴ ʣʠʰʴ ʦ ʶʨʩʢʦʤ ʚʦʟʨʘʩʪʝ 

ʦʪʣʦʞʝʥʠʡ. ɺ ʩʢʚ. 153 ʂʝʯʠʤʦʚʩʢʦʡ ʠʟ ʠʥʪ. 3279-3287,8ʤ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥ 

Pityophyllum nordenskioldii (Heer) Nath. ɺ ʰʣʠʬʘʭ ɿʘʧʘʜʥʦ-ʂʦʪʫʭʪʠʥʩʢʦʡ ʩʢʚ. 

150 ɺ.ɺ. ʉʘʧʴʷʥʠʢʦʤ ʦʧʨʝʜʝʣʝʥʳ Ataxophragmiida in famil., ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ 

ʥʘʣʠʯʠʝ ʧʨʦʩʣʦʝʚ ʤʦʨʩʢʦʛʦ ʛʝʥʝʟʠʩʘ. 

ʃʘʡʜʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪ (ʚʝʨʭʥʷʷ ʠʣʠ ʨʘʜʦʤʩʢʘʷ ʧʘʯʢʘ ʚʝʨʭʥʝʛʦʨʝʣʦʡ 

ʧʦʜʩʚʠʪʳ) ʦʪʥʦʩʠʪʩʷ ʫʞʝ ʢ ʩʨʝʜʥʝʶʨʩʢʠʤ ʦʪʣʦʞʝʥʠʷʤ, ʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʝʪ 

ʥʘʜʦʷʭʩʢʠʡ ʛʦʨʠʟʦʥʪ ʠ ʨʘʟʚʠʪ ʥʘ ʪʝʭ ʞʝ ʧʣʦʱʘʜʷʭ. ʕʪʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʘʨʛʠʣʣʠʪʳ ʪʝʤʥʦ-ʩʝʨʳʝ ʩ ʢʦʨʠʯʥʝʚʘʪʳʤ ʦʪʪʝʥʢʦʤ ʧʣʦʪʥʳʝ, ʪʦʥʢʦʧʣʠʪʯʘʪʳʝ ʩ 

ʟʝʨʢʘʣʘʤʠ ʩʢʦʣʴʞʝʥʠʷ, ʩ ʧʨʦʩʣʦʷʤʠ ʬʣʠʰʦʠʜʥʦʛʦ ʚʦʣʥʠʩʪʦʛʦ ʧʝʨʝʩʣʘʠʚʘʥʠʷ 

ʘʨʛʠʣʣʠʪʦʚ ʚ ʨʘʟʥʦʡ ʤʝʨʝ ʘʣʝʚʨʠʪʦʚʳʭ ʠ ʘʣʝʚʨʦʣʠʪʦʚ ʩ ʦʙʠʣʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʜʝʪʨʠʪʘ ʧʦ ʥʘʧʣʘʩʪʦʚʘʥʠʶ. ʀʥʦʛʜʘ ʦʪʤʝʯʘʶʪʩʷ ʙʠʪʫʤʠʥʦʟʥʳʝ ʧʨʦʩʣʦʠ 

(ʅʦʚʦʪʘʡʣʘʢʩʢʘʷ, 208), ʟʘʧʘʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʤʘʣʦʤʦʱʥʳʝ ʧʨʦʩʣʦʠ 

ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ ʘʣʝʚʨʦʣʠʪʦʚ. ʄʦʱʥʦʩʪʴ ʨʘʜʦʤʩʢʦʡ ʧʘʯʢʠ ʜʦʩʪʠʛʘʝʪ 50ʤ. ɺ 

ʂʝʯʠʤʦʚʩʢʦʡ ʩʢʚ. ˉ153 (ʠʥʪ. 3259-3269,7ʤ) ʅ.ʂ. ʄʦʛʫʯʝʚʦʡ ʦʧʨʝʜʝʣʝʥ ʙʝʜʥʳʡ 

ʠ ʦʜʥʦʦʙʨʘʟʥʳʡ ʢʦʤʧʣʝʢʩ ʨʘʩʪʝʥʠʡ: Podozamites lanceolatus (L. et H.) Schimp., 

Pityophyllum nordenskioldii (Heer) Nath., Czekanowskia rigida Heer, Cladophlebis 

ex gr. haiburnensis (Brongn.) Sew., Podosamites sp., ʢʦʩʚʝʥʥʦ ʫʢʘʟʳʚʘʶʱʠʡ ʥʘ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʢ ʥʠʟʘʤ ʩʨʝʜʥʝʡ ʶʨʳ (ʘʘʣʝʥ). 

ʀʤʝʥʥʦ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ ʶʨʩʢʘʷ ʬʣʦʨʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʠʤʝʝʪ ʦʙʝʜʥʝʥʥʳʡ 

ʩʦʩʪʘʚ ʩ ʜʦʤʠʥʘʥʪʘʤʠ ʠʟ ʛʦʣʦʩʝʤʝʥʥʳʭ. 

1.3. ʊʝʢʪʦʥʠʢʘ 

ʇʦʚʝʨʭʥʦʩʪʴ ʜʦʶʨʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʩʣʦʞʝʥʘ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʢʦʤʧʣʝʢʩʦʤ 

ʦʙʨʘʟʦʚʘʥʠʡ ï ʦʪ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʳʭ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʜʦ ʥʦʨʤʘʣʴʥʦ 

ʦʩʘʜʦʯʥʳʭ. ɻʝʪʝʨʦʛʝʥʥʦʩʪʴ, ʬʦʨʤʘʮʠʦʥʥʘʷ ʠ ʚʦʟʨʘʩʪʥʘʷ, ʘ ʪʘʢʞʝ ʪʝʢʪʦʥʠʯʝʩʢʘʷ 

ʨʘʟʥʦʨʦʜʥʦʩʪʴ, ʧʨʠʚʝʣʠ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʚʩʝʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʪʨʫʢʪʫʨʥʳʭ 

ʬʦʨʤ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʶʨʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ. ʇʣʘʥʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʦʪʜʝʣʥɹʳʭ 

ʛʨʘʥʠʮ ʙʣʦʢʦʚ ʬʫʥʜʘʤʝʥʪʘ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʤʦʨʬʦʣʦʛʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʶʨʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ. ʉʦʚʨʝʤʝʥʥʳʡ ʨʝʣʴʝʬ ʵʪʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʭʦʜʠʪ ʩʚʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʚʦ ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ 

ʵʣʝʤʝʥʪʘʭ, ʚʳʜʝʣʷʝʤʳʭ ʥʘ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʢʘʨʪʝ ʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʦʛʦ 

ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 

ʫʥʘʩʣʝʜʦʚʘʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʦʧʠʩʳʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʨʠʩ. 1.1). 
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ʈʠʩ. 1.1  ʉʭʝʤʘ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ (ʧʦ ɸ. ɺ. ʇʘʨʰʠʥʫ) 

ʂʦʥʪʫʨʳ ʩʪʨʫʢʪʫʨ: 1 ï ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ (ʩʚʦʜʦʚ, ʩʪʫʧʝʥʝʡ, ʤʝʛʘʧʨʦʛʠʙʦʚ); 2 ï ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ (ʚʘʣʦʚ, 

ʢʫʧʦʣʦʚʠʜʥʳʭ ʧʦʜʥʷʪʠʡ, ʩʪʨʫʢʪʫʨʥʳʭ ʤʳʩʦʚ, ʧʨʦʛʠʙʦʚ). ʉʪʨʫʢʪʫʨʳ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ:  - ʉʫʨʛʫʪʩʢʠʡ ʩʚʦʜ,  -

ʗʨʩʦʤʦʚʩʢʠʡ ʤʝʛʘʧʨʦʛʠʙ,  - ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʩʚʦʜ,  - ʉʝʚʝʨʦ-ɺʘʨʪʦʚʩʢʘʷ ʩʪʫʧʝʥʴ (ʪʝʨʨʘʩʘ),  - ɿʘʧʘʜʥʦ-

ɺʵʥʛʘʧʫʨʩʢʠʡ ʤʝʛʘʧʨʦʛʠʙ, ʉʝʚʝʨʦ-ʉʫʨʛʫʪʩʢʘʷ ʩʪʫʧʝʥʴ. ʉʪʨʫʢʪʫʨʳ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ (ʧʦʣʦʞʠʪʝʣʴʥʳʝ): 1 - 

ɺʝʥʣʠʥʩʢʠʡ ʩʪʨʫʢʪʫʨʥʳʡ ʤʳʩ (ʩ.ʤ.), 2 ï ʊʝʚʣʠʥʩʢʠʡ ʚʘʣ, 3 ï ʗʛʫʥʩʢʦʝ ʢʫʧʦʣʦʚʠʜʥʦʝ ʧʦʜʥʷʪʠʝ (ʢ.ʧ.), 4 ï 

ʌʝʜʦʨʦʚʩʢʦʝ ʢ.ʧ., 5 ï ɺʘʪʴʝʛʘʥʩʢʦʝ ʢ.ʧ., 6 ï ʇʦʢʘʯʝʚʩʢʦʝ ʢ.ʧ., 7 ï ʉʝʚʝʨʦ-ʇʦʢʫʨʩʢʠʡ ʩ.ʤ., 8 ï ʃʦʢʦʩʦʚʩʢʠʡ ʩ.ʤ., 

9 ï ʂʦʪʫʭʪʠʥʩʢʠʡ ʩ.ʤ.,10 ï ʉʝʣʠʚʦʥʠʢʦʚʩʢʠʡ ʩ.ʤ.. ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ: 11 ï ɺʦʩʪʦʯʥʦ-

ɺʝʥʛʣʠʥʩʢʠʡ ʧʨʦʛʠʙ, 12 ï ɿʘʧʘʜʥʦ-ʗʛʫʥʩʢʠʡ ʧʨʦʛʠʙ, 13 ï ʖʞʥʦ-ɻʨʠʙʥʦʡ ʧʨʦʛʠʙ, 14 ï ʖʞʥʦ-ʗʛʫʥʩʢʠʡ 

ʧʨʦʛʠʙ, 15 ï ɽʣʦʚʳʡ ʧʨʦʛʠʙ, 16 ï ʖʞʥʦ-ɺʘʪʴʝʛʘʥʩʢʠʡ ʧʨʦʛʠʙ.  

 

ɺ ʧʨʝʜʝʣʘʭ ʨʘʡʦʥʘ ʨʘʙʦʪ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʝ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ 

ʟʘʥʠʤʘʝʪ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʡ ʩʢʣʦʥ ʉʫʨʛʫʪʩʢʦʛʦ ʩʚʦʜʘ, ʛʜʝ ʧʦʚʝʨʭʥʦʩʪʴ 

ʬʫʥʜʘʤʝʥʪʘ ʚʦʟʜʳʤʘʝʪʩʷ ʦʪ -3300 (ʦʛʨʘʥʠʯʠʚʘʶʱʘʷ ʠʟʦʛʠʧʩʘ) ʜʦ -3000 ʤʝʪʨʦʚ 

(ʂʦʛʘʣʳʤʩʢʠʡ ʢʫʧʦʣ). ɺ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʩʢʣʦʥʘ ʠʟʦʛʠʧʩʦʡ -3200 ʤ 

ʦʢʦʥʪʫʨʠʚʘʝʪʩʷ ʊʝʚʣʠʥʩʢʠʡ ʚʘʣ ʩ ʘʤʧʣʠʪʫʜʦʡ ʙʦʣʝʝ 200 ʤʝʪʨʦʚ. ʕʪʘ ʩʪʨʫʢʪʫʨʘ 

ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʠʤʝʝʪ ʩʫʙʤʝʨʠʜʠʘʥʘʣʴʥʫʶ ʦʨʠʝʥʪʠʨʦʚʢʫ ʠ ʦʩʣʦʞʥʝʥʘ ʨʷʜʦʤ 

ʣʦʢʘʣʴʥʳʭ ʧʦʜʥʷʪʠʡ, ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʂʦʛʘʣʳʤʩʢʦʝ, 

ʊʝʚʣʠʥʩʢʦʝ, ʀʤʠʥʩʢʦʝ ʠ ʉʦʨʳʤʩʢʦʝ. ʂ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ ʊʝʚʣʠʥʩʢʦʛʦ ʚʘʣʘ, 

ʦʪʜʝʣʷʷʩʴ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʦʡ ʚ ʨʝʣʴʝʬʝ ʫʟʢʦʡ ʜʝʧʨʝʩʩʠʦʥʥʦʡ ʟʦʥʦʡ, 

ʢʘʨʪʠʨʫʝʪʩʷ ʗʛʫʥʩʢʦʝ ʢʫʧʦʣʦʚʠʜʥʦʝ ʧʦʜʥʷʪʠʝ (ʢ. ʧ.), ʦʢʦʥʪʫʨʝʥʥʦʝ ʩ ʥʝʢʦʪʦʨʦʡ 

ʜʦʣʝʡ ʫʩʣʦʚʥʦʩʪʠ ʠʟʦʛʠʧʩʦʡ -3200 ʤʝʪʨʦʚ. ʇʦʜʥʷʪʠʝ ʦʩʣʦʞʥʝʥʦ ʗʛʫʥʩʢʦʡ ʠ 
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ʖʞʥʦ-ʗʛʫʥʩʢʦʡ ʣʦʢʘʣʴʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʠ ʠʤʝʝʪ ʘʤʧʣʠʪʫʜʫ ʙʦʣʝʝ 50 ʤʝʪʨʦʚ. 

ɼʘʣʝʝ ʢ ʚʦʩʪʦʢʫ ʨʘʩʧʦʣʦʞʝʥʘ ʩʦʙʩʪʚʝʥʥʦ ʧʝʨʠʢʣʠʥʘʣʴ ʉʫʨʛʫʪʩʢʦʛʦ ʩʚʦʜʘ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʪʝʨʨʘʩʫ ʩʦ ʩʣʦʞʥʳʤ ʨʝʣʴʝʬʦʤ. ʆʩʣʦʞʥʷʶʱʠʝ ʝʝ 

ʣʦʢʘʣʴʥʳʝ ʦʧʫʩʢʘʥʠʷ ʠ ʧʦʜʥʷʪʠʷ ʠʤʝʝʶʪ ʨʘʟʥʳʝ ʨʘʟʤʝʨʳ, ʬʦʨʤʳ, ʘʤʧʣʠʪʫʜʳ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʨʠʝʥʪʠʨʦʚʢʠ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤ ʠʟ ʣʦʢʘʣʴʥʳʭ ʧʦʜʥʷʪʠʡ 

ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ɻʨʠʙʥʦʝ ʩ ʘʤʧʣʠʪʫʜʦʡ ʙʦʣʝʝ 50 ʤʝʪʨʦʚ. ɺ ʮʝʣʦʤ ʞʝ ʨʘʟʥʠʮʘ 

ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʦʢ ʨʝʣʴʝʬʘ ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʘʩʳ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 150 ʤʝʪʨʦʚ. 

ʖʞʥʫʶ ʯʘʩʪʴ ʦʧʠʩʳʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʠʤʘʝʪ ʝʱʝ ʦʜʥʘ ʩʪʨʫʢʪʫʨʘ 

ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ï ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʩʚʦʜ, ʘ ʪʦʯʥʝʝ, ʝʛʦ ʩʝʚʝʨʥʘʷ ʧʝʨʠʢʣʠʥʘʣʴ. 

ɿʜʝʩʴ ʜʦʩʪʘʪʦʯʥʦ ʫʚʝʨʝʥʥʦ ʠʟʦʛʠʧʩʦʡ -3300 ʤ ʦʢʦʥʪʫʨʠʚʘʝʪʩʷ ɺʘʪʴʝʛʘʥʩʢʦʝ 

ʢʫʧʘʣʦʚʠʜʥʦʝ ʧʦʜʥʷʪʠʝ. ʇʦʜʥʷʪʠʝ ʠʤʝʝʪ ʬʦʨʤʫ ʪʨʘʧʝʮʠʠ, ʩʫʞʘʶʱʝʡʩʷ ʩ ʶʛʘ 

ʥʘ ʩʝʚʝʨ, ʠ ʦʩʣʦʞʥʝʥʦ ʎʝʥʪʨʘʣʴʥʦ-ɺʘʪʴʝʛʘʥʩʢʠʤ, ɿʘʧʘʜʥʦ-ɺʘʪʴʝʛʘʥʩʢʠʤ ʠ 

ʖʛʦ-ɿʘʧʘʜʥʦ-ɺʘʪʴʝʛʘʥʩʢʠʤ ʣʦʢʘʣʴʥʳʤʠ ʧʦʜʥʷʪʠʷʤʠ. ʖʞʥʝʝ ʨʘʩʧʦʣʦʞʝʥʦ 

ʇʦʢʘʯʝʚʩʢʦʝ ʢʫʧʘʣʦʚʠʜʥʦʝ ʧʦʜʥʷʪʠʝ, ʦʢʦʥʪʫʨʝʥʥʦʝ ʠʟʦʛʠʧʩʦʡ -3300 ʤʝʪʨʦʚ. 

ɸʤʧʣʠʪʫʜʘ ʩʪʨʫʢʪʫʨʳ ʙʦʣʝʝ 100 ʤ. ʕʪʠ ʢʫʧʦʣʦʚʠʜʥʳʝ ʧʦʜʥʷʪʠʷ ʨʘʟʜʝʣʝʥʳ 

ʧʨʦʩʪʠʨʘʶʱʠʤʩʷ ʚ ʰʠʨʦʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʨʫʢʘʚʦʤ ʗʨʩʦʤʦʚʩʢʦʛʦ ʤʝʛʘʧʨʦʛʠʙʘ 

ï ʖʞʥʦ-ɺʘʪʴʝʛʘʥʩʢʠʤ ʧʨʦʛʠʙʦʤ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ ʢʨʦʚʣʷ ʜʦʶʨʩʢʠʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʧʦʛʨʫʞʝʥʘ ʥʘ ʛʣʫʙʠʥʫ ʙʦʣʝʝ 3450 ʤʝʪʨʦʚ. 

ʎʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʠʤʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ï ʗʨʩʦʤʦʚʩʢʠʡ ʤʝʛʘʧʨʦʛʠʙ, ʨʘʟʜʝʣʷʶʱʠʡ ʉʫʨʛʫʪʩʢʠʡ ʠ 

ʅʠʞʥʝʚʘʨʪʦʚʩʢʠʡ ʩʚʦʜʳ. ʆʥ ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʩ ʶʛʦ-ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ, ʛʜʝ 

ʨʘʩʢʨʳʚʘʝʪʩʷ ʚ ʤʦʥʦʢʣʠʥʘʣʴ. ɺ ʥʘʠʙʦʣʝʝ ʧʨʦʛʥʫʪʳʭ ʝʛʦ ʯʘʩʪʷʭ, ʚʳʜʝʣʷʝʤʳʭ 

ʢʘʢ ʖʞʥʦ-ʗʛʫʥʩʢʠʡ ʠ ʖʞʥʦ-ɻʨʠʙʥʦʡ ʧʨʦʛʠʙʳ, ʢʨʦʚʣʷ ʜʦʶʨʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ 

ʧʦʛʨʫʞʘʝʪʩʷ ʥʘ ʛʣʫʙʠʥʫ ʙʦʣʝʝ 3 500 ʤʝʪʨʦʚ. ʀʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʣʦʢʘʣʴʥʳʭ 

ʧʦʜʥʷʪʠʡ, ʦʩʣʦʞʥʷʶʱʠʭ ʩʪʨʦʝʥʠʝ ʤʝʛʘʧʨʦʛʠʙʘ, ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʷʚʣʷʶʪʩʷ 

ɺʠʜʥʦʝ, ɺʝʨʭʥʝʧʨʠʜʦʨʦʞʥʦʝ, ɺʦʩʪʦʯʥʦ-ʇʨʠʜʦʨʦʞʥʦʝ, ʈʘʚʝʥʩʢʦʝ ʠ ʂʫʩʪʦʚʘʷ 

ʛʨʫʧʧʘ ʩʪʨʫʢʪʫʨ. ɺʩʝ ʵʪʠ ʧʦʜʥʷʪʠʷ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʠʟʦʛʠʧʩʘʤʠ -3 500 ʤ, ʘ ʠʭ 

ʘʤʧʣʠʪʫʜʳ ʧʨʝʚʳʰʘʶʪ 50 ʤʝʪʨʦʚ. 

ɺʦʩʪʦʯʥʫʶ ʦʙʰʠʨʥʫʶ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʠʤʘʝʪ ʦʜʥʦʢʨʳʣʘʷ ʩʪʨʫʢʪʫʨʘ 

ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ï ʉʝʚʝʨʦ-ɺʘʨʪʦʚʩʢʘʷ ʤʦʥʦʢʣʠʥʘʣʴ (ʩʪʫʧʝʥʴ), ʚ ʧʨʝʜʝʣʘʭ 

ʢʦʪʦʨʦʡ ʢʨʦʚʣʷ ʜʦʶʨʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʦʛʨʫʞʘʝʪʩʷ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʛʣʫʙʠʥʳ -3300 ʜʦ -3700 ʤʝʪʨʦʚ. ʂ ʩʝʚʝʨʫ, ʫʞʝ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʦʧʠʩʳʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʵʪʘ ʩʪʨʫʢʪʫʨʘ ʩʤʳʢʘʝʪʩʷ ʩ ʉʝʚʝʨʦ-ʉʫʨʛʫʪʩʢʦʡ 

ʤʦʥʦʢʣʠʥʘʣʴʶ, ʯʘʩʪʴʶ ʢʦʪʦʨʦʡ ʦʥʘ, ʧʦ ʩʫʪʠ, ʠ ʷʚʣʷʝʪʩʷ. ɼʣʷ ʉʝʚʝʨʦ-

ɺʘʨʪʦʚʩʢʦʡ ʤʦʥʦʢʣʠʥʘʣʠ ʭʘʨʘʢʪʝʨʥʦ ʨʘʟʚʠʪʠʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʦ ʥʝʟʘʤʢʥʫʪʳʭ 

ʩʪʨʫʢʪʫʨ ʪʠʧʘ ʟʘʣʠʚʦʚ ʠ ʤʳʩʦʚ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ 

ʂʦʪʫʭʪʠʥʩʢʠʡ ʩʪʨʫʢʪʫʨʥʳʡ ʤʳʩ ʥʘ ʩʝʚʝʨʝ ʠ ʉʘʨʜʘʢʦʚʩʢʠʡ ï ʥʘ ʶʛʝ. ʇʝʨʚʳʡ 

ʦʩʣʦʞʥʝʥ ʨʷʜʦʤ ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʳʭ ʣʦʢʘʣʴʥʳʭ ʧʦʜʥʷʪʠʡ (ɿʘʧʘʜʥʦ-

ʂʦʪʫʭʪʠʥʩʢʦʝ, ʉʝʚʝʨʦ-ʂʦʪʫʭʪʠʥʩʢʦʝ ʠ ɹʦʣʴʰʝ-ʂʦʪʫʭʪʠʥʩʢʦʝ). ɻʣʫʙʠʥʘ ʢʨʦʚʣʠ 

ʬʫʥʜʘʤʝʥʪʘ ʚ ʠʭ ʧʨʝʜʝʣʘʭ ʠʟʤʝʥʷʝʪʩʷ ʦʪ -3650 ʜʦ -3500 ʤʝʪʨʦʚ. ʉʘʨʜʘʢʦʚʩʢʠʡ 

ʩʪʨʫʢʪʫʨʥʳʡ ʤʳʩ ʠʤʝʝʪ ʘʤʧʣʠʪʫʜʫ ʙʦʣʝʝ 50 ʤʝʪʨʦʚ ʠ ʦʩʣʦʞʥʝʥ ɿʘʧʘʜʥʦ-

ʉʘʨʜʘʢʦʚʩʢʠʤ ʣʦʢʘʣʴʥʳʤ ʧʦʜʥʷʪʠʝʤ. 

 ʂʨʘʡʥʠʡ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʠʤʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ï ɿʘʧʘʜʥʦ-ɺʵʥʛʘʧʫʨʩʢʠʡ ʤʝʛʘʧʨʦʛʠʙ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ 

ʢʨʦʚʣʷ ʬʫʥʜʘʤʝʥʪʘ ʧʦʛʨʫʞʘʝʪʩʷ ʥʘ ʛʣʫʙʠʥʫ ʦʪ -3700 ʜʦ -3850 ʤʝʪʨʦʚ. ʖʞʥʳʡ 
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ʙʦʨʪ ʤʝʛʘʧʨʦʛʠʙʘ ʦʩʣʦʞʥʝʥ ʉʝʣʠʚʦʥʠʢʦʚʩʢʠʤ ʩʪʨʫʢʪʫʨʥʳʤ ʤʳʩʦʤ, ʛʜʝ 

ʧʦʚʝʨʭʥʦʩʪʴ ʜʦʶʨʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚʦʟʜʳʤʘʝʪʩʷ ʩ ʛʣʫʙʠʥʳ -3650 ʜʦ -3550 

ʤʝʪʨʦʚ. ɸʤʧʣʠʪʫʜʘ ʝʛʦ ʧʨʝʚʳʰʘʝʪ 100 ʤʝʪʨʦʚ. 

ʇʦ ʜʦʶʨʩʢʦʤʫ ʬʫʥʜʘʤʝʥʪʫ ʚʩʷ ʠʟʫʯʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʧʦʢʨʳʪʘ ʩʝʪʴʶ 

ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʨʘʟʥʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ, ʘʤʧʣʠʪʫʜʳ ʠ ʦʨʠʝʥʪʠʨʦʚʢʠ. 

ɺʳʷʚʣʝʥʳ ʦʥʠ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦ ʢʦʤʧʣʝʢʩʫ ʛʝʦʣʦʛʦ-

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ  ʢʦʣʣʝʢʪʠʚʦʤ ʉʅʀʀɻʠʄʉ (ɺ.ʉ. ʉʫʨʢʦʚ, ʃ.ɺ. ʉʤʠʨʥʦʚ 

ʠ ʜʨ.) ʠ ʧʨʠʥʷʪʳ ʥʘʤʠ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ.  

1.4. ʅʝʬʪʝʥʦʩʥʦʩʪ ɹʥʠʞʥʝʶʨʩʢʠʭ ʠ ʜʦʶʨʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ 

ɺ ʩʝʨʝʜʠʥʝ ʩʝʤʠʜʝʩʷʪʳʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʧʨʦʚʠʥʮʠʠ (ʚ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ) ʙʳʣʠ ʦʪʢʨʳʪʳ 

ʢʨʫʧʥʳʝ ʟʘʣʝʞʠ ʥʝʬʪʠ ʚ ʜʝʟʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜʘʭ, ʚ ʧʨʠʢʦʥʪʘʢʪʥʦʡ ʟʦʥʝ 

ʜʦʶʨʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ ʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʧʦʜʦʙʥʳʝ 

ʟʘʣʝʞʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʚ ʩʦʧʨʝʜʝʣʴʥʳʭ ʨʘʡʦʥʘʭ. ɺ ʧʨʦʮʝʩʩʝ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʥʘʣʦʛʠʯʥʘʷ ʟʘʣʝʞʴ ʦʙʥʘʨʫʞʝʥʘ ʚ ʂʦʛʘʣʳʤʩʢʦʤ ʨʝʛʠʦʥʝ ʥʘ 

ɿʘʧʘʜʥʦ-ʂʦʪʫʭʪʠʥʩʢʦʡ ʧʣʦʱʘʜʠ. 

ʂʘʢ ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ 

ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʅɻʇ (ʊʦʤʩʢʘʷ, ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʠ), ʧʦʚʝʨʭʥʦʩʪʥʳʝ 

ʛʦʨʠʟʦʥʪʳ ʜʦʶʨʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚʳʚʝʪʨʝʣʳʤʠ 

ʢʘʨʙʦʥʘʪʥʳʤʠ ʠ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ 

ʢʦʣʣʝʢʪʦʨʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʧʨʦʤʳʰʣʝʥʥʳʝ ʩʢʦʧʣʝʥʠʷ ʋɺ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʧʦʨʦʜʳ ʜʦʶʨʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʨʘʡʦʥʘ ʉʨʝʜʥʝʛʦ ʇʨʠʦʙʴʷ, ʟʘʣʝʛʘʶʱʠʝ ʥʘ 

ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʙʫʨʝʥʠʷ ʛʣʫʙʠʥʘʭ (3000-3500 ʤ) ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ 

ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ. 

   ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʝʬʪʝʡ ʜʝʟʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʯʘʩʪʠ ʜʦʶʨʩʢʦʛʦ 

ʦʩʥʦʚʘʥʠʷ ʠ ʥʠʞʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʵʪʠ ʥʝʬʪʠ  

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʴʶ ï ɟ = 850-870 ʛ/ʩʤ
3
, ʩʝʨʥʠʩʪʦʩʪʴʶ - S = 

0,5-1,0 %, ʩʤʦʣʠʩʪʦʩʪʴʶ > 7 % ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʙʝʥʟʠʥʦʚʳʭ ʬʨʘʢʮʠʡ (15-20 %) (ʨʠʩ.1.2). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ ʛʣʫʙʠʥʦʡ ʥʝʬʪʠ 

ʦʙʣʝʛʯʘʶʪʩʷ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʩʝʨʳ ʚ ʩʨʝʜʥʝʤ ʦʪ 0.8 ʜʦ 0.3 %. ʇʨʠ 

ʵʪʦʤ ʦʪʤʝʪʠʤ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʧʘʨʘʬʠʥʘ (ʇ) ʠʟʤʝʥʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʘ 

ʩʦʜʝʨʞʘʥʠʝ ʬʨʘʢʮʠʠ ʜʦ 200
ʦ
ʉ (F

200
)ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʯʝʥʴ ʩʠʣʴʥʦ, ʚ ʩʨʝʜʥʝʤ ʦʪ 8 

ʜʦ 45%. 

   ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ɟ ʠ S ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʫʨʘʚʥʝʥʠʝʤ 

ʨʝʛʨʝʩʩʠʠ  ɟ = 827,4 + 53,07S ʧʨʠ r = 0,68, tp >tt. 

   ʉʚʷʟʴ ʤʝʞʜʫ ɟ ʠ ʇ ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʟʥʘʯʠʤʦʡ, ʘ ʢʦʨʨʝʣʷʮʠʷ 

ʤʝʞʜʫ ɟ ʠ F
200

 ʟʥʘʯʠʤʦʡ. 

   ʉ ʧʦʤʦʱʴʶ ʧʦʰʘʛʦʚʦʛʦ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ    

ɟ ʚ ʦʩʥʦʚʥʦʤ ʬʦʨʤʠʨʫʝʪʩʷ ʟʘ ʩʯʸʪ S ʠ F
200

 ʠ ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ 

ʫʨʘʚʥʝʥʠʝʤ ʨʝʛʨʝʩʩʠʠ: ɟ= 843,5 + 41,325S ï 0,4923F
200

 ʧʨʠ R = 0,83, Fɟ /Ft = 

11.8,  ɟ<0,0000. 

ʇʦ ʫʛʣʝʚʦʜʦʨʦʜʥʦʤʫ ʩʦʩʪʘʚʫ ʥʝʬʪʠ ʅʶʨʦʣʴʩʢʦʡ ʚʧʘʜʠʥʳ ʙʣʠʟʢʠ ʢ 

ʥʝʬʪʷʤ,  ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚ  ʂʘʡʤʳʩʦʚʩʢʦʡ ʅɻʈ, ʪ.ʝ. ʢ  ʥʝʬʪʷʤ  ʛʣʘʚʥʦʡ ʟʦʥʳ 



 15 

 
 

ʈʠʩ. 1.2.  ʀʟʤʝʥʝʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʥʝʬʪʷʥʦʡ ʟʦʥʳ ʢʦʥʪʘʢʪʘ 

ʤʝʟʦʟʦʷ ʠ ʧʘʣʝʟʦʷ ʅʶʨʦʣʴʩʢʦʡ ʚʧʘʜʠʥʳ 
1 ï ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ, 2 ï ʨʘʟʤʘʭ ʚʳʙʦʨʢʠ 

 

ʥʝʬʪʝʦʙʨʘʟʦʚʘʥʠʷ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʥʝʬʪʝʡ ʧʨʠʢʦʥʪʘʢʪʥʦʡ ʟʦʥʳ ʦʩʘʜʦʯʥʦʛʦ 

ʯʝʭʣʘ ʠ ʜʦʶʨʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʥʝʬʪʝʡ ʛʣʫʙʦʢʦ ʟʘʣʝʛʘʶʱʠʭ 

ʛʦʨʠʟʦʥʪʦʚ ʧʘʣʝʦʟʦʷ (ʂʘʣʠʥʦʚʘʷ, ʄʘʣʦʠʯʩʢʘʷ, ʊʘʤʙʘʝʚʩʢʘʷ, ɽʣʝʡ-ʀʛʘʡʩʢʘʷ ʧʣ.) 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʤ ʨʷʜʦʤ: Nn > i-ʄʝ > Nn-Ar > n-ʄʝ. 

ʆʥ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʠʭ ʩʦʩʪʘʚʝ ʮʠʢʣʠʯʝʩʢʠʭ (58 %), ʘ ʩʨʝʜʠ 

ʥʘʩʳʱʝʥʥʳʭ - ʥʘʬʪʝʥʦʚʳʭ ʋɺ. ʉʦʜʝʨʞʘʥʠʝ ʥ-ʘʣʢʘʥʦʚ ʠ ʠʟʦʘʣʢʘʥʦʚ ʩʦʩʪʘʚʣʷʝʪ  

15 % ʠ 27 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʉʅʀʀɻɻʠʄʉʘ ʥʝʬʪʠ ʚ ʧʨʠʢʦʥʪʘʢʪʥʦʡ ʯʘʩʪʠ ʦʩʘʜʦʯʥʦʛʦ 

ʯʝʭʣʘ ʠ ʜʦʶʨʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʥʝʬʪʠ ʛʣʫʙʦʢʦʟʘʣʝʛʘʶʱʠʭ ʛʦʨʠʟʦʥʪʦʚ 

ʧʘʣʝʦʟʦʷ, ʚʳʷʚʣʝʥʥʳʝ ʚ ʅʶʨʦʣʴʩʢʦʡ ʚʧʘʜʠʥʝ ʠ ʧʨʠʫʨʦʯʝʥʥʳʝ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʢ ʢʘʨʙʦʥʘʪʥʳʤ ʢʦʣʣʝʢʪʦʨʘʤ, ʚʳʜʝʣʝʥʳ ʚ ʪʠʧ ʉ1. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ 

ʩʚʦʠʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʛʨʫʧʧʦʚʦʤʫ ʫʛʣʝʚʦʜʦʨʦʜʥʦʤʫ 

ʩʦʩʪʘʚʫ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʩʦʩʪʘʚ ʨʝʣʠʢʪʦʚʳʭ ʋɺ 

ʘʮʠʢʣʠʯʝʩʢʦʛʦ ʪʠʧʘ ʩʪʨʦʝʥʠʷ, ʵʪʠ ʥʝʬʪʠ ʠʤʝʶʪ ʤʥʦʛʦ ʦʙʱʝʛʦ ʩ ʥʝʬʪʷʤʠ ʪʠʧʘ 

ʉ, ʪ.ʝ. ʥʝʬʪʷʤʠ ʛʣʘʚʥʦʡ ʟʦʥʳ ʥʝʬʪʝʦʙʨʘʟʦʚʘʥʠʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚ 
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ʤʝʣʦʚʳʭ ʠ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʉʨʝʜʥʝʛʦ ʇʨʠʦʙʴʷ. ʆʜʥʘʢʦ ʩʧʝʮʠʬʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʨʝʣʠʢʪʦʚʳʭ ʋɺ ʮʠʢʣʠʯʝʩʢʦʛʦ ʪʠʧʘ ʩʪʨʦʝʥʠʷ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʥʝʢʦʪʦʨʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ,  ʢʘʢ ʩʘʤʦʛʦ ʭʘʨʘʢʪʝʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʪʠʭ ʋɺ, ʪʘʢ 

ʠ ʟʥʘʯʝʥʠʷ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʧʦʟʚʦʣʷʝʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʦ ʪʦʤ, 

ʯʪʦ ʦʥʠ ʦʙʨʘʟʫʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʛʨʫʧʧʫ, ʚʦʟʤʦʞʥʦ, ʩʦʟʜʘʚʘʷ ʚ ʧʨʝʜʝʣʘʭ 

ʅʶʨʦʣʴʩʢʦʛʦ ʦʩʘʜʦʯʥʦʛʦ ʙʘʩʩʝʡʥʘ ʧʘʣʝʦʟʦʡʩʢʫʶ ʟʦʥʫ ʥʝʬʪʝʛʘʟʦʥʘʢʦʧʣʝʥʠʷ  

/ʉʪʘʩʦʚʘ, 1998/. ɿʘʤʝʪʠʤ, ʯʪʦ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʪʦʤʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ 

ʥʝʬʪʠ ʵʪʦʡ ʟʦʥʳ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ 

ʧʘʣʝʦʟʦʡʩʢʠʡ ʪʠʧ [27]. 

ʇʦ ʛʨʫʧʧʦʚʦʤʫ ʫʛʣʝʚʦʜʦʨʦʜʥʦʤʫ ʩʦʩʪʘʚʫ ʥʝʬʪʴ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʡ 

ʧʣʦʱʘʜʠ, ʪʘʢʞʝ ʢʘʢ ʠ ʥʝʬʪʠ ʅʶʨʦʣʴʩʢʦʡ ʚʧʘʜʠʥʳ, ʠʤʝʶʪ ʥʘʬʪʝʥʦʤʝʪʘʥʦʚʳʡ 

ʩʦʩʪʘʚ. ʂʘʢ ʚ ʥʠʟʢʦ-(ʊʢʠʧ<200 
ʦ
ʉ), ʪʘʢ ʠ ʚ ʚʳʩʦʢʦʢʠʧʷʱʠʭ ʬʨʘʢʮʠʷʭ 

(ʊʢʠʧ>200
ʦ
ʉ) ʥʘʬʪʝʥʦʚʳʝ (Nn) ʠ ʨʘʟʚʝʪʚʣʝʥʥʳʝ (i-Me) ʋɺ ʟʘʥʠʤʘʶʪ 

ʜʦʤʠʥʠʨʫʶʪ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʝʬʪʝʡ ʅʶʨʦʣʴʩʢʦʡ ʚʧʘʜʠʥʳ ʚ ʦʪʙʝʥʟʠʥʝʥʥʦʡ 

ʬʨʘʢʮʠʠ ʵʪʦʡ ʥʝʬʪʠ ʨʝʘʣʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʡ ʨʷʜ: Nn>i-

Me>n-Me>Nn-Ar. 

ʊʘʢ ʢʘʢ ʥʘʬʪʝʥʦʚʳʝ ʋɺ ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʚ ʩʦʩʪʘʚʝ ʭʘʥʪʳ-

ʤʘʥʩʠʡʩʢʦʡ ʥʝʬʪʠ, ʪʦ ʨʝʣʠʢʪʦʚʳʝ ʋɺ ʮʠʢʣʠʯʝʩʢʦʛʦ ʪʠʧʘ ʩʪʨʦʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʥʝʡ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ. ʉʨʝʜʠ ʨʝʛʫʣʷʨʥʳʭ ʩʪʝʨʘʥʦʚ ʩʦʩʪʘʚʘ 

ʉ27-ʉ29 ʤʘʢʩʠʤʫʤ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʵʪʠʣʭʦʣʝʩʪʘʥ (ʉ29). ʊʘʢ 

ʥʘʟʳʚʘʝʤʳʡ ñʧʨʦʚʘʣò ʢʦʥʮʝʥʪʨʘʮʠʡ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʧʘʣʝʦʟʦʡʩʢʠʭ 

ʥʝʬʪʝʡ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʤʝʪʠʣʭʦʣʝʩʪʘʥʳ (ʉ28) /ɹʠʦʤʝʪʢʠ ʥʝʬʪʝʡ ɿʘʧʘʜʥʦʡé, 

1992/.  ʉʦʦʪʥʦʰʝʥʠʝ ʨʝʛʫʣʷʨʥʳʭ ʩʪʝʨʘʥʦʚ ʚ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʥʝʬʪʠ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʉ27:ʉ28:ʉ29=25:20:55. ɹʠʦʤʘʨʢʝʨʥʘʷ ʟʨʝʣʦʩʪʴ ʥʝʬʪʠ ʧʦ 

ʩʦʦʪʥʦʰʝʥʠʶ ʛʦʧʘʥʦʚ ʩʦʩʪʘʚʘ ʉ27 (Ts/Tm = 1.16) ʠ ʢʦʵʬʬʠʮʠʝʥʪʫ ʟʨʝʣʦʩʪʠ ʧʦ 

ʵʪʠʣʭʦʣʝʩʪʘʥʫ, ʨʘʚʥʦʤʫ 4.9, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʘʷ ʥʝʬʪʴ ʷʚʣʷʝʪʩʷ 

ʥʝʬʪʴʶ ʛʣʘʚʥʦʡ ʟʦʥʳ ʥʝʬʪʝʦʙʨʘʟʦʚʘʥʠʷ. ɿʘʤʝʪʠʤ, ʯʪʦ ʧʦ ʟʥʘʯʝʥʠ̫ ʤ ʵʪʠʭ 

ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʭʘʨʘʢʪʝʨʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʛʫʣʷʨʥʳʭ ʩʪʝʨʘʥʦʚ 

ʠ ʛʦʧʘʥʦʚ ʩʦʩʪʘʚʘ ʉ27, ʉ29-ʉ31 ʭʘʥʪʳ-ʤʘʥʩʠʡʩʢʘʷ ʥʝʬʪʴ ʧʨʦʷʚʣʷʝʪ ʟʥʘʯʠʪʝʣʥɹʳʝ 

ʩʭʦʜʩʪʚʘ ʩ ʥʝʬʪʷʤʠ ʅʶʨʦʣʴʩʢʦʡ ʚʧʘʜʠʥʳ, ʢʦʪʦʨʳʝ ʧʨʠʫʨʦʯʝʥʳ ʢ ʢʦʣʣʝʢʪʦʨʘʤ 

ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʘʨʙʦʥʘʪʦʚ. 

ʅʘʨʷʜʫ ʩ ʭʘʥʪʳ-ʤʘʥʩʠʡʩʢʦʡ ʥʝʬʪʴʶ ʚ ʨʘʙʦʪʝ [78] ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʬʪʴ 

ʉʝʚʝʨʦ-ɺʘʨʴʝʛʘʥʩʢʦʡ ʧʣʦʱʘʜʠ, ʢʦʪʦʨʘʷ ʧʨʠʫʨʦʯʝʥʘ ʢ ʪʝʨʨʠʛʝʥʥʳʤ 

ʦʪʣʦʞʝʥʠʷʤ ʤʝʩʪʘʤʠ ʫʛʣʝʥʦʩʥʳʤ ʩ ʢʠʩʣʳʤʠ ʵʬʬʫʟʠʚʘʤʠ ʠ ʠʭ ʪʫʬʘʤʠ ʩ 

ʧʦʜʯʠʥʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʘʨʙʦʥʘʪʦʚ. ɼʝʪʘʣʥɹʦʝ ʠʟʫʯʝʥʠʝ ʛʝʦʭʠʤʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʝʚʝʨʦ-ʚʘʨʴʝʛʘʥʩʢʦʡ ʥʝʬʪʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʥʘ ʨʝʟʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʭʘʥʪʳ-ʤʘʥʩʠʡʩʢʦʡ ʥʝʬʪʠ ʠ ʧʨʦʷʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʭʦʜʩʪʚʘ ʩ ʥʝʬʪʴʶ, 

ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʜʝʟʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʟʦʥʳ ʢʦʥʪʘʢʪʘ ʤʝʟʦʟʦʷ ʠ ʧʘʣʝʦʟʦʷ ʥʘ 

ɿʘʧʘʜʥʦ-ʂʦʪʫʭʪʠʥʩʢʦʡ ʧʣʦʱʘʜʠ (ʩʢʚ. 150) (ʪʘʙʣ. 3.4). ʇʦ ʩʚʦʠʤ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʙʝ ʵʪʠ ʥʝʬʪʠ ʷʚʣʷʶʪʩʷ ʦʯʝʥʴ ʣʝʛʢʠʤʠ (0.791 - 0.805 

ʛ/ʩʤ
3
). ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʝʨʳ (< 0.3 %), ʩʤʦʣ (1.85 - 

4.44 %) ʠ ʘʩʬʘʣʴʪʝʥʦʚ (0.05 - 0.33 %). ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʪʠʭ 

ʥʝʬʪʝʡ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʠʟʢʦ ʢʠʧʷʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ (29.6 - 33.9 

%) ʠ ʧʘʨʘʬʠʥʦʚ (14.65-17.26 %). ʉʪʦʣʴ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʘʨʘʬʠʥʦʚ 

ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʟʘʣʝʞʠ ʥʝʬʪʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʣʘʩʪʘʤ, 
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ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʩʷ ʞʝʩʪʢʠʤʠ ʪʝʨʤʦʙʘʨʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. ʇʨʠ ʥʦʨʤʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʵʪʠ ʥʝʬʪʠ ʥʘʭʦʜʷʪʩʷ ʚ ʪʚʝʨʜʦʤ ʩʦʩʪʦʷʥʠʠ [78]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʦʥʠ ʠʤʝʶʪ ʤʥʦʛʦ ʦʙʱʝʛʦ ʩ ʥʝʬʪʷʤʠ, ʧʨʠʪʦʢʠ ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʘ 

ʂʘʤʳʥʩʢʦʡ ʠ ʄʝʜʚʝʜʝʚʩʢʦʡ ʧʣʦʱʘʜʷʭ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ ʤʝʟʦʟʦʡʩʢʦʛʦ ʯʝʭʣʘ ʠ 

ʜʦʶʨʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ.  

ɺ ʛʨʫʧʧʦʚʦʤ ʫʛʣʝʚʦʜʦʨʦʜʥʦʤ ʩʦʩʪʘʚʝ ʟʘʧʘʜʥʦ-ʢʦʪʫʭʪʠʥʩʢʠʭ ʥʝʬʪʝʡ 

ʦʪʤʝʯʘʝʪʩʷ ʨʝʟʢʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʤʝʪʘʥʦʥʘʬʪʝʥʦʚʳʭ (Me-Nn) ʋɺ ʥʘʜ 

ʥʘʬʪʝʥʦʘʨʦʤʘʪʠʯʝʩʢʠʤʠ (Nn-Ar) ʢʘʢ ʚ ʥʠʟʢʦ-, ʪʘʢ ʠ ʚ ʚʳʩʦʢʦʢʠʧʷʱʠʭ ʝʸ 

ʬʨʘʢʮʠʷʭ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʥʝʬʪʝʡ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʦʦʪʥʦʰʝʥʠʝ 

ʵʪʠʭ ʜʚʫʭ ʛʨʫʧʧ ʋɺ ʢʘʢ ʚ ʪʦʡ, ʪʘʢ ʠ ʚ ʜʨʫʛʦʡ ʬʨʘʢʮʠʷʭ ʦʯʝʥʴ ʙʣʠʟʢʦʝ ʠ ʝʛʦ 

ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ: Me-Nn: Nn-Ar =82:18. ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʢʘʤʳʥʩʢʦʡ 

ʥʝʬʪʴʶ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʫʛʣʝʚʦʜʦʨʦʜʥʦʤ ʩʦʩʪʘʚʝ ʙʝʥʟʠʥʦʚʳʭ 

ʬʨʘʢʮʠʡ ʚ ʥʝʡ ʨʝʘʣʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʭ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʡ ʨʷʜ ʋɺ: Me >Nn > 

Ar. 

ʊʘʢʞʝ ʢʘʢ ʚ ʢʘʤʳʥʩʢʦʡ ʥʝʬʪʠ ʚ ʵʪʦʡ ʥʝʬʪʠ, ʚʝʨʦʷʪʥʦ, ʩʨʝʜʠ ʤʝʪʘʥʦʚʳʭ 

ʋɺ ʙʫʜʫʪ ʧʨʝʦʙʣʘʜʘʪʴ ʘʣʢʘʥʳ ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʨʦʝʥʠʷ. ɺ ʛʨʫʧʧʝ ʞʝ ʥʘʬʪʝʥʦʚʳʭ 

ʋɺ ʷʚʥʦ ʜʦʤʠʥʠʨʫʶʪ ʛʝʢʩʘʮʠʢʣʘʥʳ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʥ-ʘʣʢʘʥʦʚ ʦʪʤʝʯʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ 

ʙʝʥʟʠʥʘʭ. ɺ ʦʪʙʝʥʟʠʥʝʥʥʳʭ ʬʨʘʢʮʠʷʭ ʟʘʧʘʜʥʦ-ʢʦʪʫʭʪʠʥʩʢʦʡ ʥʝʬʪʠ ʘʣʢʘʥʳ 

ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʨʦʝʥʠʷ ʟʘʥʠʤʘʶʪ ʛʣʘʚʝʥʩʪʚʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ. ɼʦʣʷ 

ʥʘʬʪʝʥʦʘʨʦʤʘʪʠʯʝʩʢʠʭ ʋɺ ʚ ʩʦʩʪʘʚʝ ʵʪʦʡ ʥʝʬʪʠ ʥʝʚʝʣʠʢʘ. ʉʦʦʪʥʦʰʝʥʠʝ ʥ- ʠ 

ʠʟʦʘʣʢʘʥʦʚ, ʥʘʬʪʝʥʦʚ ʠ ʥʘʬʪʝʥʦʘʨʦʤʘʪʠʯʝʩʢʠʭ ʋɺ ʚ ʟʘʧʘʜʥʦ-ʢʦʪʫʭʪʠʥʩʢʦʡ 

ʥʝʬʪʠ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ n-Me:i-Me:Nn:Nn-Ar=35:28:19:18. 

ʋʩʨʝʜʥʝʥʥʳʡ ʛʨʫʧʧʦʚʦʡ ʫʛʣʝʚʦʜʦʨʦʜʥʳʡ ʩʦʩʪʘʚ ʵʪʦʡ ʥʝʬʪʠ ʥʘʛʣʷʜʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1.3. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʝʬʪʴ, 

ʧʨʠʪʦʢ ʢʦʪʦʨʦʡ ʙʳʣ ʧʦʣʫʯʝʥ ʠʟ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʥʘ ɿʘʧʘʜʥʦ-ʂʦʪʫʭʪʠʥʩʢʦʡ 

ʧʣʦʱʘʜʠ, ʧʦ ʩʚʦʝʤʫ ʛʨʫʧʧʦʚʦʤʫ ʫʛʣʝʚʦʜʦʨʦʜʥʦʤʫ ʩʦʩʪʘʚʫ ʷʚʣʷʝʪʩʷ ʤʝʪʘʥʦʚʦʡ 

(ʪʠʧ ɸ). ɺʝʨʦʷʪʥʦ, ʯʪʦ ʩʝʚʝʨʦ-ʚʘʨʴʝʛʘʥʩʢʘʷ ʥʝʬʪʴ ʠʤʝʝʪ ʤʥʦʛʦ ʦʙʱʝʛʦ ʩ ʵʪʦʡ 

ʥʝʬʪʴʶ. ʆ ʚʳʩʦʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʘʣʢʘʥʦʚ ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʢʨʘʡʥʝ 

ʥʠʟʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʭ ʥʘʬʪʝʥʦʚ ʦʪʤʝʯʘʝʪʩʷ ʚ ʨʘʙʦʪʝ [78]. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʚʩʝʭ ʥʝʬʪʝʡ ʩʦʜʝʨʞʘʥʠʝ ʥ-ʘʣʢʘʥʦʚ ʦʯʝʥʴ ʭʦʨʦʰʦ 

ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʩʦʜʝʨʞʘʥʠʝ ʧʘʨʘʬʠʥʦʚ. ʀ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʧʘʨʘʬʠʥʠʩʪʳʭ ʠʣʠ 

ʚʳʩʦʢʦʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʷʭ ʩʦʜʝʨʞʘʥʠʝ ʘʣʢʘʥʦʚ ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʨʦʝʥʠʷ 

ʟʥʘʯʠʪʝʣʴʥʦ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘʧʘʜʥʦ-ʢʦʪʫʭʪʠʥʩʢʦʡ ʥʝʬʪʠ ʩ 

ʥʝʬʪʷʤʠ ɹʦʣʴʰʝʢʦʪʫʭʪʠʥʩʢʦʡ ʧʣʦʱʘʜʠ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʙʘʪʩʢʠʤ ʦʪʣʦʞʝʥʠʷʤ 

ʶʨʳ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ ʩʚʦʠʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, 

ʛʨʫʧʧʦʚʦʤʫ ʫʛʣʝʚʦʜʦʨʦʜʥʦʤʫ ʩʦʩʪʘʚʫ, ʦʩʦʙʝʥʥʦ ʚ ʚʳʩʦʢʦ ʢʠʧʷʱʝʡ ʦʙʣʘʩʪʠ, 

ʦʥʘ ʦʪʣʠʯʘʝʪʩʷ. ɽʩʣʠ ʟʘʧʘʜʥʦ-ʢʦʪʫʭʪʠʥʩʢʘʷ ʥʝʬʪʴ ʧʦ ʩʚʦʝʤʫ ʛʨʫʧʧʦʚʦʤʫ 

ʫʛʣʝʚʦʜʦʨʦʜʥʦʤʫ ʩʦʩʪʘʚʫ ʷʚʣʷʝʪʩʷ ʤʝʪʘʥʦʚʦʡ, ʪʦ ʥʝʬʪʠ ɹʦʣʴʰʝʢʦʪʫʭʪʠʥʩʢʦʡ 

ʧʣʦʱʘʜʠ ʠʤʝʶʪ ʘʨʦʤʘʪʠʢʦʥʘʬʪʝʥʦʤʝʪʘʥʦʚʳʡ ʩʦʩʪʘʚ. ɸʣʢʘʥʳ ʥʦʨʤʘʣʴʥʦʛʦ 

ʩʪʨʦʝʥʠʷ ʚ ʥʠʭ ʟʘʥʠʤʘʶʪ ʧʦʜʯʠʥʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ. ɺ ʩʦʩʪʘʚʝ ʵʪʠʭ ʥʝʬʪʝʡ 

ʛʣʘʚʝʥʩʪʚʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʠʤʝʶʪ ʋɺ ʩ ʮʠʢʣʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʦʡ ʢʘʢ 

ʥʘʩʳʱʝʥʥʦʛʦ (Nn), ʪʘʢ ʠ ʥʝʥʘʩʳʱʝʥʥʦʛʦ (Nn-Ar) ʪʠʧʘ ʩʪʨʦʝʥʠʷ (ʨʠʩ. 1.3.).  



 18 

 
1.3.  ɻʨʫʧʧʦʚʦʡ ʫʛʣʝʚʦʜʦʨʦʜʥʳʡ ʩʦʩʪʘʚ ʥʝʬʪʝʡ ʩʨʝʜʥʝʶʨʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ, ʟʦʥʳ ʢʦʥʪʘʢʪʘ ʤʝʟʦʟʦʷ ʠ ʧʘʣʝʦʟʦʷ 
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ɿʘʤʝʪʠʤ, ʯʪʦ ʚ ʭʘʥʪʳ-ʤʘʥʩʠʡʩʢʦʡ ʥʝʬʪʠ ʨʦʣʴ ʥ-ʘʣʢʘʥʦʚ ʥʝʚʝʣʠʢʘ, ʯʪʦ 

ʘʥʘʣʦʛʠʯʥʦ ʙʦʣʴʰʝʢʦʪʫʭʪʠʥʩʢʦʡ ʥʝʬʪʠ. ʆʜʥʘʢʦ ʙʦʴʰʝʢʦʪʫʭʪʠʥʩʢʠʝ ʥʝʬʪʠ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʭʘʥʪ-rʤʘʥʩʠʡʩʢʦʡ ʧʨʝʞʜʝ ʚʩʝʛʦ ʪʝʤ, ʯʪʦ ʩʦʜʝʨʞʘʪ ʚ ʩʚʦʝʤ 

ʩʦʩʪʘʚʝ ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʠʢʣʠʯʝʩʢʠʭ ʋɺ ʩ ʥʝʥʘʩʳʱʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨʦʡ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, 

ʛʨʫʧʧʦʚʦʛʦ ʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ, ʩʦʩʪʘʚʘ ʨʝʣʠʢʪʦʚʳʭ ʋɺ, ʩʪʨʫʢʪʫʨʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʪʜʝʣʴʥʳʭ ʢʣʘʩʩʦʚ ʋɺ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʟʘʧʘʜʥʦ-ʢʦʪʫʭʪʠʥʩʢʦʡ 

ʥʝʬʪʠ (ʩʢʚ. 150), ʧʨʠʪʦʢ ʢʦʪʦʨʦʡ ʙʳʣ ʧʦʣʫʯʝʥ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ 

ʠ ʜʦʶʨʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ, ʤʳ  ʜʝʣʘʝʤ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ. 

ʀʟʫʯʝʥʥʘʷ ʥʝʬʪʴ ʧʦ ʩʚʦʠʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʴʶ. ʆʥʘ ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ ʤʘʣʦʩʝʨʥʠʩʪʳʭ, 

ʤʘʣʦʩʤʦʣʠʩʪʳʭ, ʥʦ ʚʳʩʦʢʦ ʧʘʨʘʬʠʥʠʩʪʳʭ ʥʝʬʪʝʡ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ 

ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʣʝʛʢʦ ʢʠʧʷʱʠʭ ʋɺ. 

ʇʦ ʛʨʫʧʧʦʚʦʤʫ ʫʛʣʝʚʦʜʦʨʦʜʥʦʤʫ ʩʦʩʪʘʚʫ ʦʥʘ ʷʚʣʷʝʪʩʷ ʤʝʪʘʥʦʚʦʡ. 

ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʝʬʪʝʡ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ɸ.ʕ. ʂʦʥʪʦʨʦʚʠʯʝʤ ʠ ʆ.ʌ. 

ʉʪʘʩʦʚʦʡ, ʦʥʘ ʦʪʥʦʩʠʪʩʷ ʢ ʥʝʬʪʷʤ ʪʠʧʘ ɸ. 

 ɺʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʣʢʘʥʦʚ ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʨʦʝʥʠʷ, ʧʨʝʦʙʣʘʜʘʥʠʝ 

ʧʨʠʩʪʘʥʘ ʥʘʜ ʬʠʪʘʥʦʤ, ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʪʘʢʠʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʢʘʢ ʧʨʠʩʪʘʥ/ʥ-ʛʝʧʪʘʜʝʢʘʥ ʠ ʬʠʪʘʥ/ʥ-ʦʢʪʘʜʝʢʘʥ ʚʩʝ ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʩrʦʢʫʶ 

ʩʪʝʧʝʥʴ ʝʸ ʢʘʪʘʛʝʥʝʪʠʯʝʩʢʦʡ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʩʪʠ. 

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʟʘʧʘʜʥʦ-ʢʦʪʫʭʪʠʥʩʢʦʡ ʥʝʬʪʠ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʦʥʘ ʧʨʦʷʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʭʦʜʩʪʚʘ ʩ ʥʝʬʪʴʶ 

ʉʝʚʝʨʦ-ɺʘʨʴʝʛʘʥʩʢʦʡ ʧʣʦʱʘʜʠ ʠ ʨʝʟʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʭʘʥʪʳ-ʤʘʥʩʠʡʩʢʦʡ, 

ʧʨʠʫʨʦʯʝʥʥʦʡ ʢ ʢʘʨʙʦʥʘʪʥʳʤ ʠ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʳʤ ʦʪʣʦʞʝʥʠʷʤ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʩʝʚʝʨʦ-ʚʘʨʴʝʛʘʥʩʢʘʷ ʥʝʬʪʴ ʚʳʷʚʣʝʥʘ ʚ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, 

ʛʜʝ ʜʦʣʷ ʢʘʨʙʦʥʘʪʦʚ ʢʨʘʡʥʝ ʤʘʣʘ. 

          ʅʝʬʪʠ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʪʘʢʠʤ ʦʪʣʦʞʝʥʠʷʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʚʳʩʦʢʦʡ ʢʘʪʘʛʝʥʝʪʠʯʝʩʢʦʡ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʩʪʴʶ, ʪ.ʢ. ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʠʥʪʝʥʩʠʚʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ 

ɿʝʤʣʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʥʠ ʷʚʣʷʶʪʩʷ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ  

ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʥʝʬʪʷʥʳʤ ʠ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʤ ʩʠʩʪʝʤʘʤ. ɺ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʛʘʟ, ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʬʣʶʠʜʦʚ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʠʟʤʝʥʝʥʠʶ ʪʠʧʘ ʥʝʬʪʠ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʥʝʬʪʝʡ ʧʨʠʢʦʥʪʘʢʪʥʦʡ ʟʦʥʳ ʜʦʶʨʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʥʘ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʵʪʦʡ ʯʘʩʪʠ ʧʘʣʝʦʟʦʷ ʠ ʙʘʟʘʣʴʥʳʭ ʛʦʨʠʟʦʥʪʦʚ 

ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʨʦʛʥʦʟʠʨʫʶʪʩʷ ʣʝʛʢʠʝ, ʤʘʣʦʩʝʨʥʠʩʪʳʝ, ʤʘʣʦʩʤʦʣʠʩʪʳʝ, 

ʧʘʨʘʬʠʥʠʩʪʳʝ ʠ ʚʳʩʦʢʦ ʧʘʨʘʬʠʥʠʩʪʳʝ ʥʝʬʪʠ, ʩʦʜʝʨʞʘʱʠʝ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʝʛʢʦ ʢʠʧʷʱʠʭ ʋɺ.  

 ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʣʝʞʝʡ ʋɺ ʠʤʝʶʪ ʥʠʞʥʝʶʨʩʢʠʝ 

ʦʪʣʦʞʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʩʥʠʟʫ ʚʚʝʨʭ: ʟʠʤʥʠʤ, ʣʝʚʠʥʩʢʠʤ, ʰʘʨʘʧʦʚʩʢʠʤ ʠ 

ʪʦʛʫʨʩʢʠʤ ʛʦʨʠʟʦʥʪʘʤʠ. ɿʠʤʥʠʡ ʠ ʰʘʨʘʧʦʚʩʢʠʡ ʛʦʨʠʟʦʥʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʝʩʯʘʥʠʢʘʤʠ. ʃʝʚʠʥʩʢʠʡ ʠ ʪʦʛʫʨʩʢʠʡ ʛʦʨʠʟʦʥʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʛʣʠʥʘʤʠ. ɻʣʠʥʠʩʪʳʝ ʛʦʨʠʟʦʥʪʳ ʠʛʨʘʶʪ ʨʦʣʴ 
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ʵʢʨʘʥʦʚ, ʢʦʪʦʨʳʝ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ ʪʘʤ, ʛʜʝ ʦʥʠ 

ʧʝʨʝʢʨʳʚʘʶʪ ʟʦʥʳ ʜʝʟʠʥʪʝʛʨʘʮʠʠ ʧʦʨʦʜ ʬʫʥʜʘʤʝʥʪʘ ʠʣʠ ʟʦʥʳ ʪʨʝʱʠʥʥʳʭ 

ʢʦʣʣʝʢʪʦʨʦʚ, ʦʙʨʘʟʫʶʪ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʜʣʷ ʧʦʠʩʢʦʚ ʟʘʣʝʞʝʡ ʋɺ ʣʦʚʫʰʢʠ. ʀʟ 

ʚʩʝʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʛʦʨʠʟʦʥʪʦʚ ʪʦʛʫʨʩʢʠʡ ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʆʥ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʵʢʨʘʥʘ ʠ ʦʩʥʦʚʥʦʡ 

ʥʝʬʪʝʛʘʟʦʛʝʥʝʨʠʨʫʶʱʝʡ ʪʦʣʱʠ ʚ ʪʦʛʫʨʩʢʦ-ʧʘʣʝʦʟʦʡʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ 

ʩʠʩʪʝʤʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʝʩʴʤʘ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʧʦʠʩʢʦʚ ʟʘʣʝʞʝʡ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʥʘʠʙʦʣʝʝ ʧʨʠʧʦʜʥʷʪʳʝ ʜʝʟʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ 

ʫʯʘʩʪʢʠ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʢʘʨʙʦʥʘʪʘʤʠ, ʩʦʧʨʷʞʝʥʥʳʤʠ ʩ ʟʦʥʘʤʠ ʨʘʟʣʦʤʦʚ ʠ ʧʝʨʝʢʨʳʪʳʝ ʪʦʛʫʨʩʢʠʤʠ 

ʛʣʠʥʘʤʠ. ɹʦʣʝʝ ʜʨʝʚʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʦʛʫʨʩʢʠʤ ʥʠʞʥʝʶʨʩʢʠʝ ʛʦʨʠʟʦʥʪʳ 

ʠʤʝʶʪ ʤʝʥʴʰʝʝ ʧʦ ʧʣʦʱʘʜʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʣʦʢʘʣʠʟʫʶʪʩʷ ʚ ʥʘʠʙʦʣʝʝ 

ʧʦʛʨʫʞʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʧʦʚʝʨʭʥʦʩʪʠ ʬʫʥʜʘʤʝʥʪʘ. 

ɺ ʧʨʝʜʝʣʘʭ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʉʫʨʛʫʪʩʢʦʛʦ ʠ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʩʚʦʜʦʚ ʠ 

ʧʨʠʣʝʛʘʶʱʠʭ ʩʪʨʫʢʪʫʨ ʜʦʶʨʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʨʙʦʥʘʪʥʦ-

ʛʣʠʥʠʩʪʳʤʠ ʠ ʵʬʬʫʟʠʚʥʳʤʠ ʬʘʮʠʷʤʠ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, 

ʪʝʨʨʠʛʝʥʥʳʤʠ ʫʛʣʠʩʪʳʤʠ ʧʦʨʦʜʘʤʠ ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʟʜʝʩʴ ʞʝ 

ʨʘʟʚʠʪʳ ʵʬʬʫʟʠʚʳ ʪʨʠʘʩʘ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ 

ʉʨʝʜʥʝʛʦ ʇʨʠʦʙʴʷ ʚ ʮʝʣʦʤ ʩʪʨʦʝʥʠʝ ʵʪʠʭ ʪʦʣʱ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʦ ʜʣʷ 

ʚʳʙʦʨʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʮʝʥʠʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʜʦʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʤʦʞʥʦ ʪʦʣʴʢʦ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʣʦʛʦ-

ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʥʘʜʦ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʥʝʬʪʝʥʦʩʥʦʩʪʠ ʠ ʜʘʪʴ 

ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʨʝʩʫʨʩʘʤ ʥʝʬʪʠ ʠ ʛʘʟʘ ʥʠʞʥʝʶʨʩʢʠʭ ʠ ʜʦʶʨʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ, ʦʙʦʩʥʦʚʘʪʴ ʛʝʦʣʦʛʦ-ʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ, ʚʳʜʝʣʠʪʴ 

ʧʝʨʚʦʦʯʝʨʝʜʥʳʝ ʧʦʠʩʢʦʚʳʝ ʦʙʲʝʢʪʳ ʠ ʜʘʪʴ ʢʦʥʢʨʝʪʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʥʘ 

ʧʦʩʪʘʥʦʚʢʫ ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʦʛʦ ʙʫʨʝʥʠʷ. 

ɼʣʷ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʥʝʬʪʝʥʦʩʥʦʩʪʠ ʠ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʝʩʫʨʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʫʶ 

ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʚʳʜʝʣʠʪʴ ʟʦʥʳ ʨʘʟʫʧʣʦʪʥʝʥʠʷ ʧʦʨʦʜ 

ʬʫʥʜʘʤʝʥʪʘ ʠ ʝʛʦ ʧʨʠʧʦʜʥʷʪʳʝ ʙʣʦʢʠ, ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʠʟʫʯʝʥʠʷ ʙʫʨʝʥʠʝʤ. 

ʅʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʳʝ, ʣʠʪʦʣʦʛʦ-

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʘ ʪʘʢ ʞʝ ʥʘ ʦʩʥʦʚʝ 

ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʠʟʚʝʩʪʠ ʨʘʡʦʥʠʨʦʚʘʥʠʝ 

ʪʝʨʨʠʪʦʨʠʠ ʉʨʝʜʥʝʛʦ ʇʨʠʦʙʴʷ ʧʦ ʩʪʝʧʝʥʠ ʧʝʨʩʧʝʢʪʠʚ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ. ɸ ʥʘ 

ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʠ 

ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʢʨʠʪʝʨʠʝʚ ʚʳʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ, 

ʧʝʨʚʦʦʯʝʨʝʜʥʳʝ ʧʦʠʩʢʦʚʳʝ ʦʙʲʝʢʪʳ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʥʘ ʧʦʩʪʘʥʦʚʢʫ ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʦʛʦ ʙʫʨʝʥʠʷ. 

ʀʤʝʥʥʦ ʨʝʰʝʥʠʶ ʚʳʰʝ ʫʢʘʟʘʥʥʳʭ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʠ ʧʦʩʚʷʱʝʥʘ 

ʥʘʩʪʦʷʱʘʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ. 
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2. ɺʓɼɽʃɽʅʀɽ ɿʆʅ ʈɸɿʋʇʃʆʊʅɽʅʀʗ ʇʆʈʆɼ ʇʆ ɻɽʆʃʆɻʆ-

ɻɽʆʌʀɿʀʏɽʉʂʀʄ ɼɸʅʅʓʄ 

 

ɼʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʝʬʪʝʧʝʨʩʧʝʢʪʠʚʥʳʭ ʟʦʥ ʚ ʧʨʠʢʦʥʪʘʢʪʥʦʡ ʟʦʥʝ 

ʜʦʶʨʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʠ ʠʟʫʯʝʥʳ ʟʦʥʳ 

ʨʘʟʫʧʣʦʪʥʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ, ʛʨʘʚʠʨʘʟʚʝʜʢʠ, ʤʘʛʥʠʪʦʨʘʟʚʝʜʢʠ ʠ 

ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ ʄʆɻʊ [38,43,51,89]. 

ʇʦ ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ ʠʟʫʯʝʥʦ ʠʟʤʝʥʝʥʠʝ ʧʦʨʠʩʪʦʩʪʠ (ʂʇ), ʧʨʦʥʠʮʘʝʤʦʩʪʠ 

(ʂʇʈ), ʧʣʦʪʥʦʩʪʠ (ɟ) ʧʦ ʨʘʟʨʝʟʘʤ ʨʷʜʘ ʩʢʚʘʞʠʥ, ʚʩʢʨʳʚʰʠʭ ʧʨʠʢʦʥʪʘʢʪʥʳʝ ʟʦʥʳ 

ʜʦʶʨʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ ʠ ʥʠʞʥʝʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ. ʅʘ ʨʠʩ.2.1 ʧʨʠʚʝʜʝʥʦ  

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʨʘʟʨʝʟʫ ʟʥʘʯʝʥʠʡ ʂʇ, ʂʇʈ ʦʪ ʢʨʦʚʣʠ ʧʣʘʩʪʘ    ʖʉ 1 ʜʦ ʟʘʙʦʷ 

ʩʢʚʘʞʠʥ. 
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ʈʠʩ. 2.1.  ʈʘʩʧʨʝʜʝʣʝʥʝ ʧʦʢʘʟʘʪʝʣʝʡ ʌɽʉ ʧʦʨʦʜ ʬʫʥʜʘʤʝʥʪʘ ʠ 

ʥʠʞʥʝʡ ʶʨʳ ʧʦ ʩʢʚ.50 ʥʘ ʊʝʚʣʠʥʩʢʦ-ʈʫʩʩʢʠʥʩʢʦʡ ʧʣʦʱʘʜʠ 
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ʆʪʩʶʜʘ ʚʠʜʥʦ, ʯʪʦ ʚʥʠʟ ʧʦ ʨʘʟʨʝʟʫ ʦʪ ʢʨʦʚʣʠ ʧʣʘʩʪʘ ʖʉ 1 ʜʦ ʥʠʞʥʝʡ 

ʯʘʩʪʠ ʛʦʨʝʣʦʡ ʩʚʠʪʳ (ʠʥʪʝʨʚʘʣ ʛʣʫʙʠʥ ï 2970 ï 3400 ʤ) ʟʥʘʯʝʥʠʷ ʂʇ, ʂʇʈʆʅ 

ʟʘʢʦʥʦʤʝʨʥʦ ʩʥʠʞʘʶʪʩʷ. ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʨʠʩʪʦʩʪʠ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ:  

ʂʇ = 0,702 ï 0,0002ʅ; r = ï0,61. 

ɸʥʘʣʠʟ ʜʘʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝ ʛʣʫʙʠʥ ʟʘʣʝʛʘʥʠʷ 

ʧʦʨʦʜ ʥʘ 430 ʤ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʂʇ ʥʘ 0,086. ɺ ʪʘʙʣ. 2.1 ʧʨʠʚʝʜʝʥʳ 

ʦʩʥʦʚʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʨʦʜ. ʆʪʩʶʜʘ ʚʠʜʥʦ, ʯʪʦ ʩʨʝʜʥʠʝ 

ʟʥʘʯʝʥʠʷ ʂʇ, ʂʇʈ  ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʛʣʫʙʠʥ ʩʥʠʞʘʶʪʩʷ, ʘ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ɟ ï 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ɼʘʣʝʝ ʚʥʠʟ ʧʦ ʨʘʟʨʝʟʫ ʥʘʙʣʶʜʘʝʪʩʷ ʩʠʣʴʥʘʷ ʚʘʨʠʘʮʠʷ ʟʥʘʯʝʥʠʡ 

ʂʇ, ʂʇʈ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʳʰʝʟʘʣʝʛʘʶʱʠʭ ʧʦʨʦʜ ʚʝʨʭʥʝʡ ʠ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʛʦʨʝʣʦʚʦʡ ʩʚʠʪʳ. ʉʨʝʜʥʠʝ 

ʟʥʘʯʝʥʠʷ ʧʦʨʠʩʪʦʩʪʠ ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʛʦʨʝʣʦʡ ʩʚʠʪʳ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʨʝʜʥʠʭ 

ʟʥʘʯʝʥʠʡ ʜʦʶʨʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ, ʪʦʛʜʘ ʢʘʢ ʧʦ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ ʧʦʨʦʜ 

ʥʘʙʣʶʜʘʝʪʩʷ ʣʠʰʴ ʥʝʢʦʪʦʨʦʝ ʫʤʝʥʴʰʝʥʠʝ ʝʝ ʩ ʛʣʫʙʠʥʦʡ. ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʳʝ 

ʦʪʣʠʯʠʷ ʛʦʨʝʣʦʡ ʩʚʠʪʳ ʠ ʜʦʶʨʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ ʥʘʙʣʶʜʘʶʪʩʷ ʧʦ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʟʥʘʯʝʥʠʷʤ ʢʘʢ ʧʦʨʠʩʪʦʩʪʠ, ʪʘʢ ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ (ʪʘʙʣ.2.1).  

ʊʘʙʣʠʮʘ 2.1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʣʘʩʪʦʚ 
ʉʚʠʪʳ ʇʣʘʩʪʳ ɻʣʫʙʠʥʘ, ʤ ʂʇ, ʦʪʥ. ʝʜ. ʂʇʈ, 10

-3
 

ʤʢʤ
2
 

ɟ, ʛ/ʩʤ
3 

 ʖʉ 1 2977,6 Ñ 2,8 

2973,0 ï 2981,6 

0,135 Ñ 0,031 

0,063 ï 0,159 

0,312 Ñ 1,200 

0,010 ï 3,600 

2,343 Ñ 0,080 

2,239 ï 2,542 

 ʖʉ 2 3042,2 Ñ 2,9 

3037,4 ï 3047,4 

0,114 Ñ 0,058 

0,028 ï 0,197 

0,715 Ñ 3,215 

0,01 ï 12,55 

2,395 Ñ 0,138 

2,190 ï 2,604 

ʊʶʤʝʥʩʢʘʷ  3234,8 Ñ 19,1 

3203,1 ï 3274,1 

0,081 Ñ 0,033 

0,019 ï 0,142 

0,045 Ñ 0,093 

0,010 ï 0,600 

2,464 Ñ 0,093 

2,286 ï 2,669 

ɻʦʨʝʣʘʷ  3373,1 Ñ 46,6 

3294,6 ï 3427,2 

0,082 Ñ 0,036 

0,020 ï 0,158 

0,069 Ñ 0,222 

0,010 ï 1,800 

2,441 Ñ 0,074 

2,323 ï 2,661 

ɼʦʶʨʩʢʦʝ 

ʦʩʥʦʚʘʥʠʝ 

 3713,3 Ñ 174,1 

3444,7 ï 3996,2 

0,112 Ñ 0,059 

0,007 ï 0,362 

0,254 Ñ 0,824 

0,010 ï 7,600 

2,324 Ñ 0,165 

1,795 ï 2,618 

ʇʨʠʤʝʯʘʥʠʝ: ʚ ʯʠʩʣʠʪʝʣʝ ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʠ ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ, ʚ 

ʟʥʘʤʝʥʘʪʝʣʝ ï ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ. 

ɸʥʘʣʦʛʠʯʥʳʝ ʦʪʣʠʯʠʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʂʇ ʠ ʂʇʈ  ʠʤʝʶʪʩʷ ʠ ʧʦ ʜʨʫʛʠʤ 

ʩʢʚʘʞʠʥʘʤ, ʧʨʦʙʫʨʝʥʥʳʤ ʚ ʟʦʥʘʭ ʨʘʟʫʧʣʦʪʥʝʥʠʷ ʧʦʨʦʜ ʥʘ ʛʨʘʥʠʮʝ ʜʦʶʨʩʢʦʛʦ 

ʦʩʥʦʚʘʥʠʷ ʠ ʥʠʞʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ɺʩʝ ʵʪʦ ʦʜʥʦʟʥʘʯʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʪʦʤ, ʯʪʦ ʚ ʠʥʪʝʨʚʘʣʝ ʨʘʟʨʝʟʘ ʦʪ ʥʠʟʦʚ ʛʦʨʝʣʦʡ ʩʚʠʪʳ ʜʦ ʚʝʨʭʦʚ ʜʦʶʨʩʢʦʛʦ 

ʦʩʥʦʚʘʥʠʷ (ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 100 ï 200 ʤ) ʠʤʝʶʪʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʥʘʢʦʧʣʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ɺ ʧʦʣʴʟʫ ʥʘʣʠʯʠʷ ʚʪʦʨʠʯʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʜʘʥʥʦʤ 

ʠʥʪʝʨʚʘʣʝ ʨʘʟʨʝʟʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʜʘʥʥʳʝ ʧʦ ʩʦʦʪʥʦʰʝʥʠʷʤ ʂʇ, ʂʇʈ, ɟ. ɽʩʣʠ 

ʜʣʷ ʚʳʰʝʣʝʞʘʱʠʭ ʧʣʘʩʪʦʚ ʖʉ 1, ʖʉ 2 ʠ ʪʶʤʝʥʩʢʦʡ ʩʚʠʪʳ ʥʘʙʣʶʜʘʶʪʩʷ 

ʚʳʩʦʢʠʝ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʥʠʤʠ, ʪʦ ʜʣʷ ʥʠʟʦʚ ʛʦʨʝʣʦʚʦʡ ʩʚʠʪʳ ʠ ʜʦʶʨʩʢʦʛʦ 

ʦʩʥʦʚʘʥʠʷ ʵʪʠ ʩʚʷʟʠ  ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʣʘʙʣʷʶʪʩʷ, ʠ ʦʩʦʙʝʥʥʦ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ 

ʩʦʦʪʥʦʰʝʥʠʷʤ ʤʝʞʜʫ ʂʇʈ ʠ ɟ  (ʪʘʙʣ.2.2). ʅʘʙʣʶʜʘʝʤʳʝ ʟʦʥʳ ʨʘʟʫʧʣʦʪʥʝʥʠʷ ʥʘ 

ʛʨʘʥʠʮʝ   ʥʠʟʦʚ   ʛʦʨʝʣʦʡ   ʩʚʠʪʳ  ʠ  ʜʦʶʨʩʢʦʛʦ   ʦʩʥʦʚʘʥʠʷ ʧʦ  ʤʥʝʥʠʶ   ʘʚʪʦʨʘ  
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ʊʘʙʣʠʮʘ 2.2 

ɿʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʦʪ ʧʦʨʠʩʪʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ  

ʉʚʠʪʘ ʇʣʘʩʪ ʂʇʈ = f(ʂʇ) ʂʇʈ = f(ɟ)   

 ʖʉ 1 ʂʧʨ=0,0004 ʝ
52,463 ʂʧ

, R
2
=0,74 ʂʧʨ=1,0+21 ʝ

-21,031ɟ
, R

2
=0,85 

 ʖʉ 2 ʂʧʨ=0,0016 ʝ
40,063 ʂʧ

, R
2
=0,92 ʂʧʨ=3,0+17 ʝ

-17,406ɟ
, R

2
=0,91 

ʊʶʤʝʥʩʢʘʷ  ʂʧʨ=0,0056 ʝ
18,149 ʂʧ

, R
2
=0,43 ʂʧʨ=0,195 ï 0,0609ɟ, R2

=0,004 
ɻʦʨʝʣʘʷ  ʂʧʨ=0,0056 ʝ

19,355 ʂʧ
,R

2
=0,43 ʂʧʨ=5141,8 ʝ

-5,0152 ɟ
, R

2
=0,11 

ɼʦʶʨʩʢʦʝ 

ʦʩʥʦʚʘʥʠʝ 
 ʂʧʨ=0,008 ʝ

16,594 ʂʧ
, R

2
=0,40 ʂʧʨ=13280 ʝ

-5,0477ɟ
, R

2
=0,29 

 

ʜʠʩʩʝʨʪʘʮʠʠ ʜʦʣʞʥʳ ʧʨʦʷʚʠʪʴʩʷ ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʠ ʤʘʛʥʠʪʥʳʭ ʧʦʣʷʭ, ʯʪʦ 

ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʦ ʜʘʣʝʝ ʚ ʥʘʩʪʦʷʱʝʤ ʨʘʟʜʝʣʝ. 

 

2.1. ʀʟʫʯʝʥʠʝ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʚʳʜʝʣʝʥʠʝ ʟʦʥ ʨʘʟʫʧʣʦʪʥʝʥʠʷ ʧʦʨʦʜ ʧʦ 

ʜʘʥʥʳʤ ʛʨʘʚʠʠ- ʤʘʛʥʠʪʦʨʘʟʚʝʜʢʠ 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʣʦʢʘʣʴʥʳʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʠ ʤʘʛʥʠʪʥʳʝ ʘʥʦʤʘʣʠʠ 

ʦʙʫʩʣʦʚʣʝʥʳ ʠʟʤʝʥʝʥʠʝʤ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʦʨʥʳʭ ʧʦʨʦʜ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʧʨʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʝʡ  ʦʙʷʟʘʪʝʣʴʥʦ ʠʟʫʯʝʥʠʝ 

ʬʠʟʠʯʝʩʢʠʭ (ʧʣʦʪʥʦʩʪʥʳʭ ʠ ʤʘʛʥʠʪʥʳʭ)  ʩʚʦʡʩʪʚ ʧʦʨʦʜ ʬʫʥʜʘʤʝʥʪʘ. 

ʇʣʦʪʥʦʩʪʥʳʝ ʠ ʤʘʛʥʠʪʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʨʦʜ ʠʟʫʯʘʶʪʩʷ ʢʘʢ ʜʣʷ ʦʙʨʘʟʮʦʚ  ʢʝʨʥʘ 

ʩʢʚʘʞʠʥ, ʪʘʢ ʠ ʜʣʷ ʧʦʨʦʜ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘʣʝʛʘʥʠʷ.  

ɺʳʧʦʣʥʝʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʤʘʛʥʠʪʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʦʙʨʘʟʮʦʚ ʢʝʨʥʘ ʧʦ 

ʪʨʝʤ ʩʢʚʘʞʠʥʘʤ: ʊʝʚʣʠʥʩʢʦ ï ʈʫʩʩʢʠʥʩʢʦʡ ˉ50 (ʠʥʪ. 3419,65 ï 3963,1ʤ), 

ʂʝʯʠʤʦʚʩʢʦʡ ˉ 155 (ʠʥʪ. 3375,0 ï 3548,7 ʤ) ʠ ʖʥʛ ï ɽʛʘʥʩʢʦʡ ˉ 195 (ʠʥʪ. 

3397,0 ï 3426,5 ʤ) ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʞʝ ʦʜʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ 

ʧʘʨʘʤʝʪʨʘ - ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʝʨʝʭʦʜʝ 

ʦʩʘʜʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʢ ʵʬʬʫʟʠʚʥʳʤ (ʪʘʙʣ. 2.3). 

ʊʘʙʣʠʮʘ 2.3 

ʀʟʤʝʥʝʥʠʝ ʤʘʛʥʠʪʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʧʦ ʢʝʨʥʫ ʩʢʚ. ʂʝʯʠʤʦʚʩʢʘʷ-155 

ˉ ʧ/ʧ 
ɸʙʩ. 

ʦʪʤʝʪʢʘ 

ʇʦʨʦʜʳ 
ʃʠʪʦʣʦʛʠʷ  

ʄʘʛʥʠʪʥʘʷ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ, 

10
-5
 ʝʜ.ʉʀ 

1 3485,7 ʆʩʘʜʦʯʥʳ

ʝ 

 

ʘʣʝʚʨʦʣʠʪ 24,7-73 

2 3488,0 ʘʨʛʠʣʣʠʪ 1094,5 

3 3488,1 ʘʨʛʠʣʣʠʪ 37,6-42,32 

4 3491,4 ʕʬʬʫʟʠʚʥ

ʦ-

ʦʩʘʜʦʯʥʳʝ 

ʙʘʟʘʣʴʪʦʠʜ 49,24-51,2 

5 3545,3 ʠʟʤʝʥʝʥʥʳʝ ʘʨʛʠʣʣʠʪ r 2747-9831 

6 3445,65 ʠʟʤʝʥʝʥʥʳʝ ʘʨʛʠʣʣʠʪʳ 1032,5-6242,5 

7 3548,7 ʪʫʬʦ-ʙʘʟʘʣʴʪʦʚʘʷ 187,66 

ʇʨʠ ʢʨʘʡʥʝ ʩʣʘʙʦʡ ʠʟʫʯʝʥʥʦʩʪʠ ʧʣʦʪʥʦʩʪʝʡ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʜʦʶʨʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʂʦʛʘʣʳʤʩʢʦʛʦ ʨʝʛʠʦʥʘ ʩʦʩʪʘʚʣʝʥʘ ʩʚʦʜʥʘʷ ʪʘʙʣʠʮʘ 

ʧʣʦʪʥʦʩʪʠ ʧʦ ʛʣʫʙʦʢʠʤ ʩʢʚʘʞʠʥʘʤ ʥʘ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ (ʪʘʙʣ. 2.4), ʠʟ 

ʢʦʪʦʨʡ ʩʣʝʜʫʝʪ, ʯʪʦ ʵʬʬʫʟʠʚʥʳʝ ʢʦʤʧʣʝʢʩʳ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʳ    ʧʦʨʦʜʘʤʠ      ʨʘʟʣʠʯʥʦʛʦ    ʩʦʩʪʘʚʘ.      ʕʬʬʫʟʠʚʥʳʝ    ʬʦʨʤʘʮʠʠ 
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ʊʘʙʣʠʮʘ 2.4 

ʉʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʟʥʘʯʝʥʠʡ ʧʣʦʪʥʦʩʪʠ  ʜʣʷ ʵʬʬʫʟʠʚʥʳʭ ʧʦʨʦʜ ʬʫʥʜʘʤʝʥʪʘ 

ʃʠʪʦʣʦʛʠʷ 

ʇʣʦʪ- 

ʥʦʩʪʴ, 

ʛ/ʩʤ
3
 

ʄʠʥ.-ʤʘʢʩ. 

ʟʥʘʯ.ʛ/ʩʤ
3
 

ʉʢʚʘʞʠʥʘ, 

ʣʠʪ.ʠʩʪʦʯʥʠʢ 

ʕʬʬʫʟʠʚʥʳʝ ʧʦʨʦʜʳ ʦʩʥʦʚʥʦʛʦ 

ʩʦʩʪʘʚʘ 

   

-ʙʘʟʘʣʴʪ ʤʠʥʜʘʣʝʢʘʤʝʥʥʳʡ 2.65 2.59-2.70 ʂʝʯʠʤʦʚʩʢʘʷ ʩʢʚ. 155 

-ʙʘʟʘʣʴʪ ʤʘʩʩʠʚʥʳʡ 2.75 2.6-2.80 ʉʧʨʘʚʦʯʥʠʢ ʛʝʦʬʠʟʠʢʘ 

ʕʬʬʫʟʠʚʥʳʝ ʧʦʨʦʜʳ ʩʨʝʜʥʝʛʦ 

ʩʦʩʪʘʚʘ 

   

-ʘʥʜʝʟʠʪ ʤʠʥʜʘʣʝʢʘʤʝʥʥʳʡ 2.35 2.15-2.5 ʉʧʨʘʚʦʯʥʠʢ ʛʝʦʬʠʟʠʢʘ 

ʕʬʬʫʟʠʚʥʳʝ ʧʦʨʦʜʳ ʢʠʩʣʦʛʦ 

ʩʦʩʪʘʚʘ 

   

-    ʣʠʧʘʨʠʪʦ-ʜʘʮʠʪ 
2.46 2.33-2.64 

ʊʝʚʣʠʥʩʢʦ-

ʈʫʩʩʢʠʥʩʢʘʷ 50 

- ʪʫʬʦʣʘʚʘ, ʣʘʚʦʙʨʝʢʯʠʷ  

ʧʦʨʬʠʨʦʚʦʛʦ ʨʠʦʣʠʪʘ, ʠʛʥʠʤʙʨʠʪ 

2.55 2.48-2.61 ʅʦʥʛ-ɽʛʘʥʩʢʘʷ ʩʢʚ. 

195 

 

ʧʦʟʜʥʝʡ ʩʪʘʜʠʠ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʮʠʢʣʘ, ʠʤʝʶʱʠʝ ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʩʥʦʚʥʦʡ ʩʦʩʪʘʚ,  ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʣʦʪʥʦʩʪʠ. 

ʕʬʬʫʟʠʚʥʳʝ ʬʦʨʤʘʮʠʠ ʩʨʝʜʥʝʛʦ ʠ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ ʠʤʝʶʪ ʧʦʥʠʞʝʥʥʫʶ 

ʧʣʦʪʥʦʩʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦʥʠʞʝʥʥʫʶ ʧʣʦʪʥʦʩʪʴ ʪʘʢʞʝ ʠʤʝʶʪ ʨʘʟʥʦʩʪʠ ʧʦʨʦʜ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʧʦʚʳh ʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʦʨʠʩʪʦʩʪʠ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʠ ʤʘʛʥʠʪʥʳʭ ʘʥʦʤʘʣʠʡ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʥʦʤʘʣʴʥʳʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʧʦʣʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʧʣʦʪʥʦʩʪʥʳʭ ʠ ʤʘʛʥʠʪʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʨʥʳʭ ʧʦʨʦʜ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʝʡ 

ʧʦʩʪʨʦʝʥʳ ʧʣʘʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʶʨʩʢʦʛʦ ʠ  

ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆʆʆ çʃʫʢʦʡʣ - 

ɿʘʧʘʜʥʘʷ ʉʠʙʠʨʴè ʚ ʐʠʨʦʪʥʦʤ ʇʨʠʦʙʴʝ (20413 ʧʦʛ. ʢʤ ʧʦ ʩʝʪʠ 3Ĭ3. 

ʈʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʵʢʩʧʨʝʩʩ-ʤʝʪʦʜʦʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʤʘʛʥʠʪʥʳʭ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʲʝʤʦʢ ʦʮʝʥʠʚʘʪʴ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʴ 

ʠ ʧʣʦʪʥʦʩʪʴ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʫʪʝʤ ʨʝʰʝʥʠʷ ʧʨʷʤʳʭ ʠ ʦʙʨʘʪʥʳʭ ʟʘʜʘʯ ʤʘʛʥʠʪʦ- ʠ 

ʛʨʘʚʠʨʘʟʚʝʜʢʠ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʳ ʧʦʜʙʦʨʘ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʩʪʝʧʝʥʠ ʩʭʦʜʠʤʦʩʪʠ ʥʘʙʣʶʜʝʥʥʳʭ ʠ ʤʦʜʝʣʴʥʳʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʝʡ. 

ʇʘʨʘʤʝʪʨʳ ʨʝʟʫʣʴʪʘʪʠʚʥʳʭ ʤʦʜʝʣʝʡ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ 

ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: 

¶ ʚ ʤʦʜʝʣʠ ʦʪʦʙʨʘʞʝʥʘ ʚʩʷ ʩʫʱʝʩʪʚʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʤʦʜʝʣʠʨʫʝʤʦʤ ʦʙʲʝʢʪʝ; 

¶ ʤʦʜʝʣʴʥʳʝ ʤʘʛʥʠʪʥʳʝ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʧʦʣʷ ʚ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʥʘʙʣʶʜʝʥʥʳʤ; 

¶ ʩʚʝʜʝʥʘ ʢ ʤʠʥʠʤʫʤʫ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ ʨʝʰʝʥʠʷ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ. 
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          ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ. 

ʈʘʩʩʯʠʪʘʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʧʦʨʦʜ ʜʦʶʨʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ (ʨʠʩ.2.2) ʚʘʨʴʠʨʫʝʪ ʚ 

ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʦʪ 2.40 ʛ/ʩʤ
3
 ʜʦ 2.67 ʛ/ʩʤ

3
, ʦʙʨʘʟʫʷ ʧʨʠ ʵʪʦʤ ʧʣʦʪʥʦʩʪʥʳʝ 

ʦʙʣʘʩʪʠ ʨʘʟʣʠʯʥʦʡ ʦʨʠʝʥʪʘʮʠʠ. ʅʘʠʙʦʣʝʝ ʧʣʦʪʥʳʝ ʧʦʨʦʜʳ (2.6 ï 2.68 ʛ/ʩʤ
3) 
ʚ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʦʙʨʘʟʫʶʪ ʢʦʣʴʮʝʚʫʶ ʩʪʨʫʢʪʫʨʫ ʜʠʘʤʝʪʨʦʤ 

ʦʢʦʣʦ 75 ʢʤ. ʩʦʩʪʦʷʱʝʡ ʠʟ ʰʝʩʪʠ ʣʦʢʘʣʴʥʳʭ ʘʥʦʤʘʣʠʡ. ʉʢʚʘʞʠʥʘ 153, 

ʧʨʦʙʫʨʝʥʥʘʷ ʚ ʘʥʦʤʘʣʥɹʦʡ ʟʦʥʝ ʢʦʣʴʮʝʚʦʡ ʩʪʨʫʢʪʫʨʳ ʚʩʪʨʝʪʠʣʘ ʟʜʝʩʴ ʧʦʨʦʜʳ 

ʙʘʟʘʣʴʪʦʚʦʛʦ ʩʦʩʪʘʚʘ. ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʢʦʣʴʮʝʚʦʡ ʩʪʨʫʢʪʫʨʳ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦʨʦʜʘʤʠ ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʠ (2.44 - 2.50 ʛ/ʩʤ
3
 ). ɿʜʝʩʴ ʠʤʝʝʪʩʷ ʖʞʥʦ-ʗʛʫʥʩʢʘʷ 

(158) ʩʢʚʘʞʠʥʘ. ʉ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʢ ʢʦʣʴʮʝʚʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʠʤʳʢʘʝʪ 

(ʪʦʯʥʝʝ ʟʘʭʚʘʪʳʚʘʝʪ) ʜʨʫʛʘʷ, ʙʦʣʝʝ ʤʝʣʢʘʷ ʢʦʣʴʮʝʚʘʷ ʩʪʨʫʢʪʫʨʘ ʜʠʘʤʝʪʨʦʤ 

ʦʢʦʣʦ 20 ʢʤ, ʚʳʧʦʣʥʝʥʥʘʷ ʧʦʨʦʜʘʤʠ ʧʦʥʠʞʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ (2.44 ï 2.50 ʛ/ʩʤ
3
). 

ʎʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʵʪʦʡ ʩʪʨʫʢʪʫʨʳ ʚʧrʦʣʥʷʝʪ ʩʝʚʝʨʥʘʷ ʣʦʢʘʣʴʥʘʷ ʘʥʦʤʘʣʠʷ 

ʶʞʥʦʡ ʢʦʣʴʮʝʚʦʡ ʩʪʨʫʢʪʫʨʳ ʩ ʧʣʦʪʥʦʩʪʴʶ ʧʦʨʦʜ ʦʪ 2.62 ʜʦ 2.64 ʛ/ʩʤ
3
 .ɺ ʮʝʣʦʤ 

ʦʙʝ ʵʪʠ ʩʪʨʫʢʪʫʨʳ ʩʦʩʪʘʚʣʷʶʪ ʜʦʩʪʘʪʦʯʥʦ ʢʨʫʧʥʫʶ ʦʚʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩ 

ʙʦʣʴʰʦʡ ʦʩʴʶ ʙʦʣʝʝ 140 ʢʤ. ɺʥʝʰʥʷʷ ʛʨʘʥʠʮʘ ʵʪʦʛʦ ʢʦʣʴʮʘ ʚʳʧʦʣʥʝʥʘ ʜʝʚʷʪʴʶ 

ʣʦʢʘʣʴʥʳʤʠ ʘʥʦʤʘʣʠʷʤʠ ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ. ʉ ʟʘʧʘʜʘ ʢʦʣʴʮʝʚʳʝ 

ʩʪʨʫʢʪʫʨʳ ʦʢʘʡʤʣʝʥʳ ʤʝʣʢʠʤʠ, ʙʝʩʧʦʨʷʜʦʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʘʥʦʤʘʣʠʷʤʠ, 

ʢʘʢ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ï ʜʦ 2.68 ʛ/ʩʤ
3 
, ʪʘʢ ʠ ʧʦʥʠʞʝʥʥʳʤʠ 

(ʜʦ 2.42 ʛ/ʩʤ
3
) ʟʥʘʯʝʥʠʷʤʠ ʧʣʦʪʥʦʩʪʠ. ʇʨʦʙʫʨʝʥʥʳʝ ʟʜʝʩʴ ʉʫʢʫʨ-ʗʫʥʩʢʘʷ 

ʩʢʚʘʞʠʥʘ (151) ʠ ʂʦʥʠʪʣʦʨʩʢʘʷ (153) ʚʩʪʨʝʪʠʣʠ ʧʦʨʦʜʳ ʙʘʟʘʣʴʪʦʚʦʛʦ ʩʦʩʪʘʚʘ. 

ɺʦʩʪʦʯʥʝʝ ʅʦʥʛ-ɽʛʘʥʩʢʦʡ ʩʢʚʘʞʠʥʳ 195 ʦʙʨʘʟʦʚʘʥʘ ʜʠʘʛʦʥʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʚʳʧʦʣʥʝʥʥʘʷ ʪʨʝʤʷ ʣʦʢʘʣʴʥʳʤʠ 

ʘʥʦʤʘʣʠʷʤʠ ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ (2.60 ï 2.68 ʛ/ʩʤ
3
). ʇʦʩʣʝʜʥʷʷ ʛʨʘʥʠʯʠʪ ʩ 

ʦʙʣʘʩʪʴ ʁ ʧʦʥʠʞʝʥʥʳʭ ʧʣʦʪʥʦʩʪʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʪʝʨʨʠʛʝʥʥʳʤʠ 

ʢʘʨʙʦʥʘʪʘʤʠ. 

ɽʩʣʠ ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ (ʦʙʣʘʩʪʴ ʦʚʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʚʦʟʤʦʞʥʦ 

ʧʘʣʝʦʚʫʣʢʘʥʠʯʝʩʢʦʡ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʪʜʝʣʴʥʳʤʠ ʣʦʢʘʣʴʥʳʤʠ ʤʦʟʘʠʯʥʳʤʠ 

ʘʥʦʤʘʣʠʷʤʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʣʦʪʥʦʩʪʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʪʦ ʶʞʥʘʷ ʯʘʩʪʴ 

(ʶʞʥʝʝ ʅʦʥʛ-ɽʛʘʥʩʢʦʡ (195) ʩʢʚʘʞʠʥʳ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʦʩʦʚʳʤʠ ʘʥʦʤʘʣʠʷʤʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩ ʨʘʟʙʨʦʩʦʤ ʧʣʦʪʥʦʩʪʝʡ ʦʪ 

2.40 ʛ/ʩʤ
3 
ʜʦ 2.64 ʛ/ʩʤ

3
 . 

ɽʩʣʠ ʧʣʦʪʥʦʩʪʠ ʧʦʨʦʜ ʚʝʨʭʥʝʛʦ ʵʪʘʞʘ ʬʫʥʜʘʤʝʥʪʘ ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ 

ʚʩʪʫʧʘʶʪ ʚ ʧʨʦʪʠʚʦʨʝʯʠʝ ʩ ʥʘʙʣʶʜʝʥʥʳʤ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʧʦʣʝʤ (ʥʠʟʢʠʤ 

ʟʥʘʯʝʥʠʷʤ ʧʦʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʳʩʦʢʠʝ ʧʣʦʪʥʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʠ ʥʘʦʙʦʨʦʪ), ʪʦ 

ʥʠʞʥʠʡ ʵʪʘʞ ʥʘ 80 ï 90 % ʬʦʨʤʠʨʫʝʪ ʥʘʙʣʶʜʝʥʥʦʝ ʧʦʣʝ. ʇʦʨʦʜʳ ʥʠʞʥʝʛʦ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʵʪʘʞʘ ʬʫʥʜʘʤʝʥʪʘ (ʨʠʩ.2.3) ʧʦ ʚʳʯʠʩʣʝʥʥʳʤ ʧʣʦʪʥʦʩʪʥʳʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ  ʤʝʥʷʶʪʩʷ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʝʜʝʣʘʭ - ʦʪ 2.62 ʛ/ʩʤ
3
 ʜʦ 2.71 

ʛ/ʩʤ
3 
. ʉʝʚʝʨʥʘʷ ʯʘʩʪʴ ʧʣʦʱʘʜʠ ʨʘʟʜʝʣʝʥʘ ʫʟʢʦʡ ʧʦʣʦʩʦʡ ʩʫʙʰʠʨʦʪʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ (2.66 ï 2.67 ʛ/ʩʤ
3
), ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʧʦʨʦʜʘʤʠ ʧʦʥʠʞʝʥʥʦʡ 

ʠʟʙʳʪʦʯʥʦʡ ʧʣʦʪʥʦʩʪʠ. ʂʘʢ ʠ ʜʣʷ ʧʦʨʦʜ ʜʦʶʨʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʩʪʨʫʢʪʫʨʘ 

ʧʣʦʪʥʦʩʪʥʦʛʦ ʧʦʣʷ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʙʦʣʝʝ ʧʨʦʩʪʘ. ʅʘʙʣʶʜʘʶʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ. ɺ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ 

ʤʦʟʘʠʯʥʳʡ ʭʘʨʘʢʪʝʨ ʩʪʨʫʢʪʫʨ ʩ ʧʨʦʩʪʠʨʘʥʠʝʤ ʘʥʦʤʘʣʴʥʳʭ ʟʦʥ ʦʪ 

ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ    ʜʦ      ʩʫʙʰʠʨʦʪʥʦʛʦ.     ɺ ʢʘʢʦʡ-ʪʦ     ʤʝʨʝ        ʩʦʭʨʘʥʝʥʘ 
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ʈʠʩ. 2.2 ʂʘʨʪʘ ʠʟʦʣʠʥʠʡ ʧʣʦʪʥʦʩʪʠ ʧʦʨʦʜ ʚʝʨʭʥʝʛʦ ʩʪʨʫʢʪʫʨʦʛʦ ʵʪʘʞʘ 

 

ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ, ʦʜʥʘʢʦ, ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʧʦʨʦʜ ʚʝʨʭʥʝʛʦ ʵʪʘʞʘ ʬʫʥʜʘʤʝʥʪʘ, ʦʥʘ ʚʧrʦʣʥʝʥʘ ʧʦʨʦʜʘʤʠ ʧʦʥʠʞʝʥʥʦʡ 

ʧʣʦʪʥʦʩʪʠ (2.64 ï 2.66 ʛ/ʩʤ
3
). ɹʦʣʝʝ ʦʪʯʝʪʣʠʚʦ ʧʨʦ̫ ʚʣʷʝʪʩʷ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ 

ʜʠʘʛʦʥʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʢʦʪʦʨʫʶ ʚ ʷʚʥʦʤ ʚʠʜʝ ʦʩʣʦʞʥʷʶʪ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, 

ʪʨʠ ʩʪʨʫʢʪʫʨʳ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ (ʚ ʶʞʥʦʡ, ʚ ʩʨʝʜʥʝʡ ʠ ʚ ʩʝʚʝʨʥʦʡ 

ʯʘʩʪʠ ʧʣʦʱʘʜʠ). 
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2.3 ʂʘʨʪʘ ʠʟʦʣʠʥʠʡ ʧʣʦʪʥʦʩʪʠ ʧʦʨʦʜ ʥʠʞʥʝʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʵʪʘʞʘ 

 

          ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 

ʈʘʩʩʯʠʪʘʥʥʘʷ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʴ ʧʦʨʦʜ ʜʦʶʨʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ (ʨʠʩ.2.4) 

ʚʘʨɹʠʨʫʝʪ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʦʪ 0 ɸ/ʤ ʜʦ 1.45 ɸ/ʤ, ʦʙʨʘʟʫʷ ʧʨʠ ʵʪʦʤ ʧʝʩʪʨʫʶ 

ʤʦʟʘʠʯʥʫʶ ʢʘʨʪʠʥʫ, ʢʦʪʦʨʫʶ ʬʦʨʤʠʨʫʶʪ ʥʘʤʘʛʥʠʯʝʥʥʳʝ ʦʙʣʘʩʪʠ ʨʘʟʣʠʯʥʦʡ 

ʦʨʠʝʥʪʘʮʠʠ. ʅʘʠʙʦʣʝʝ ʤʘʛʥʠʪʥʳʝ ʧʦʨʦʜʳ (0.5 ï 1.45 ɸ/ʤ) ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ 

ʥʠʞʥʝʡ ʠ ʮʝʥʪʨʘʣʥɹʦʡ ʯʘʩʪʷʭ ʣʠʩʪʘ, ʦʙʨʘʟʫʷ ʜʫʛʦʦʙʨʘʟʥʳʝ ʩʪʨʫʢʪʫʨʳ ʚ ʶʞʥʦʡ 

ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʣʠʩʪʘ (ʧʨʠʯʝʤ, ʧʦʩʣʝʜʥʷʷ ʩʦʚʧʘʜʘʝʪ ʩ ʧʣʦʪʥʦʩʪʥʦʡ 

ʩʪʨʫʢʪʫʨʦʡ). ɺ ʧʦʣʝ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʜʚʝ ʩʫʙʧʘʨʘʣʣʝʣʴʥʳʝ 

ʟʦʥʳ, ʧʦ ʜʠʘʛʦʥʘʣʠ ʨʘʩʩʝʢʘʶʱʠʝ ʧʣʦʱʘʜʴ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʕʪʠ ʟʦʥʳ ʧʦ ʩʫʱʝʩʪʚʫ ʠ ʦʧʨʝʜʝʣʷʶʪ ʛʨʘʥʠʮʳ ɸʛʘʥʩʢʦʛʦ ʨʠʬʪʘ (ʨʠʩ.2.4). ʂʘʢ 

ʵʪʦ ʚʠʜʥʦ  ʠʟ   ʨʠʩʫʥʢʘ ʟʦʥʘ ʨʠʬʪʘ   ʜʦʩʪʘʪʦʯʥʦ   h ʠʨʦʢʘʷ ʠ   ʜʦʩʪʠʛʘʝʪ ʰʠʨʠʥʳ  
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ʈʠʩ. 2.4. ʂʘʨʪʘ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʚʝʨʭʥʝʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʵʪʘʞʘ 

35 ï 45 ʢʤ. ɺ ʝʝ ʧʨʝʜʝʣʘʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʩʢʚʘʞʠʥ r ʂʝʯʠʤʦʚʩʢʦʡ (155), 

ʂʣʶʯʝʚʦʡ (172) ʠ ʅʦʥʛ-ɽʛʘʥʩʢʦʡ ï ʦʙʣʘʩʪʴ ʨʘʩʧʦʩʪʨʘʥʝʥʠʷ ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ, 

ʘ ʪʘʢʞʝ ɺʘʪʴ-ɽʛʘʥʩʢʦʡ (182) ʠ ɿʘʧʘʜʥʦ-ʂʦʪʫʭʪʠʥʩʢʦʡ (150) ï ʦʙʣʘʩʪʴ 

ʨʘʩʧʦʩʪʨʘʥʝʥʠʷ ʙʘʟʘʣʴʪʦʚʳʭ ʧʦʨʦʜ. ɺ ʨʘʡʦʥʝ ʩʢʚʘʞʠʥʳ ɼʨʫʞʥʘʷ (230) 

ʥʘʙʣʶʜʘʝʪʩʷ ʚʦʩʪʦʯʥʦʝ ʩʤʝʱʝʥʠʝ ʨʠʬʪʘ ʥʘ 10 ʢʤ, ʘ ʶʞʥʝʝ ʩʢʚʘʞʠʥʳ ɿʘʧʘʜʥʦ-

ʂʦʪʫʭʪʠʥʩʢʘʷ (150) ʟʘʧʘʜʥʦʝ ʩʤʝʱʝʥʠʝ ʥʘ 15 ʢʤ.  

ɺ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʣʦʢʘʣʴʥʘʷ ʜʫʛʦʦʙʨʘʟʥʘʷ 

ʩʪʨʫʢʪʫʨʘ, çʥʝʤʘʛʥʠʪʥʳʡè ʮʝʥʪʨ ʢʦʪʦʨʦʡ ʚʳʧʦʣʥʝʥ ʙʦʣʝʝ ʧʣʦʪʥʳʤʠ (ʙʦʣʝʝ 2. 

60 ʛ/ʩʤ
3
 ) ʧʦʨʦʜʘʤʠ.  

ɺ ʮʝʣʦʤ, ʧʨʦʩʤʘʪʨʠʚʘʷ ʧʦʣʷ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ ʧʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʶʨʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʴ 

ʩʠʣʴʥʦ ʜʠʩʣʦʮʠʨʦʚʘʥʘ, ʦʯʝʚʠʜʥʦ, ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʘ 

ʪʘʢʞʝ ʬʠʟʠʢʦïʭʠʤʠʯʝʩʢʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠʷ. 
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ɺʪʦʨʦʡ ʩʪʨʫʢʪʫʨʥʳʡ ʵʪʘʞ ʬʫʥʜʘʤʝʥʪʘ (ʨʠʩ.2.5), ʢʘʢ ʠ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ, ʥʘ 

80 ï 90% ʬʦʨʤʠʨʫʝʪ ʥʘʙʣʶʜʝʥʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ. ʅʘʤʘʛʥʠʯʝʥʥʦʩʪʴ ʧʦʨʦʜ 

ʤʝʥʷʝʪʩʷ   ʚ   ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ:  ʦʪ 0 ʜʦ 2.9 ɸ/ʤ.    ɹʦʣʝʝ   ʤʘʛʥʠʪʥʳʝ ʧʦʨʦʜʳ 

ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ, ʘ ʤʝʥʝʝ ʤʘʛʥʠʪʥʳʝ ï ʚ ʚʦʩʪʦʯʥʦʡ. ʅʘʠʙʦʣʝʝ 

ʤʘʛʥʠʪʥʳʝ ʧʦʨʦʜʳ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʶʞʥʦʡ ï ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ (100 ï 260 ɸ/ʤ) ʚ ʚʠʜʝ ʤʦʥʦʣʠʪʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 

ʇʨʠʯʝʤ, ʦʙʣʘʩʪʠ ʧʦʚʳh ʝʥʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʣʘʩʪʴ 

ʧʦʚʳʰʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ (2.69 ï 2.74 ʛ/ʩʤ
3 
). ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ çʤʦʥʦʣʠʪʫè ʩ 

ʩʝʚʝʨʦ ï ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʧʨʠʤʳʢʘʶʪ ʪʨʠ ʤʘʛʥʠʪʥʳʭ ʧʦʣʦʩʦʚʳʭ ʘʥʦʤʘʣʠʠ, ʦʜʥʘ 

ʠʟ ʢʦʪʦʨʳʭ ʫʭʦʜʠʪ ʥʘ ʟʘʧʘʜ, ʘ ʜʚʝ ʜʨʫʛʠʝ ʩʣʠʚʘʶʪʩʷ ʚ ʨʘʡʦʥʝ ʉʘʚʫʡʩʢʦʡ 

(ʩʢʚ.103) ʩʢʚʘʞʠʥʳ. 

 

 
 

ʈʠʩ. 2.5. ʂʘʨʪʘ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʥʠʞʥʝʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʵʪʘʞʘ 
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ɺ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʙʤʝʨʠʜʠʘʥʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʩʣʘʙʦʤʘʛʥʠʪʥʳʭ ʧʦʨʦʜ, ʢʦʪʦʨʘʷ ʚ ʨʘʡʦʥʝ ɺʘʪʴʝʛʘʥʩʢʦʡ ʩʢʚʘʞʠʥʳ  ʠʟʤʝʥʷʝʪ 

ʩʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ, ʠ ʜʘʣʝʝ ʩ ʧʝʨʝʞʠʤʦʤ ʫʭʦʜʠʪ ʟʘ ʛʨʘʥʠʮʫ 

ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

           ʇʨʦʛʥʦʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʧʦʠʩʢʠ ʟʘʣʝʞʝʡ ʥʝʬʪʠ ʠ ʛʘʟʘ 

ɼʣʷ ʧʨʦʛʥʦʟʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʧʦʠʩʢʠ ʟʘʣʝʞʝʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʬʫʥʜʘʤʝʥʪʘ ʧʦ ʜʘʥʥʳʤ ʛʨʘʚʠʨʘʟʚʝʜʢʠ  ʜʣʷ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʨʘʩʩʯʠʪʘʥʘ ʢʘʨʪʘ ʣʦʢʘʣʴʥʳʭ ʘʥʦʤʘʣʠʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ. ɹʫʜʝʤ ʧʦʣʘʛʘʪʴ, 

ʯʪʦ ʩʢʚʘʞʠʥʳ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤʠ ʜʝʙʠʪʘʤʠ ʞʠʜʢʦʩʪʠ (ʚʦʜʳ, ʥʝʬʪʠ), ʛʘʟʘ 

ʠ ʢʦʥʜʝʥʩʘʪʘ, ʧʦʣʫʯʝʥʥʳʤʠ ʠʟ ʢʨʦʚʝʣʴʥʦʡ ʯʘʩʪʠ ʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʬʫʥʜʘʤʝʥʪʘ, ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʫʨʦʯʝʥʳ ʢ ʫʯʘʩʪʢʘʤ ʨʘʟʫʧʣʦʪʥʝʥʠʷ ʵʪʦʡ ʯʘʩʪʠ 

ʨʘʟʨʝʟʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʯʘʩʪʢʠ ʨʘʟʫʧʣʦʪʥʝʥʠʷ ʨʘʟʨʝʟʘ ʙʫʜʫʪ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʥʠʞʝʥʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʧʦʥʠʞʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʣʦʢʘʣʴʥʳʭ ʘʥʦʤʘʣʠʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ. ʉ ʵʪʦʡ 

ʮʝʣʴʶ ʧʨʦʚʝʜʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʣʦʢʘʣʥɹʳʭ ʘʥʦʤʘʣʠʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ co 

ʩʢʚʘʞʠʥʘʤʠ, ʧʦ ʢʦʪʦʨʳʤ ʠʤʝʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʧʳʪʘʥʠʷʭ ʢʨʦʚʝʣʴʥʦʡ ʯʘʩʪʠ 

ʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʬʫʥʜʘʤʝʥʪʘ. ɼʣʷ ʩʢʚʘʞʠʥ ʩ ʥʘʠʙʦʣʴʰʠʤʠ ʜʝʙʠʪʘʤʠ 

ʥʝʬʪʠ ʠ ʚʦʜʳ ʚʳʯʠʩʣʝʥʳ ʟʥʘʯʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʘʥʦʤʘʣʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 2.5 

ʊʘʙʣʠʮʘ 2.5 

ʊʘʙʣʠʮʘ ʟʥʘʯʝʥʠʡ ʜʝʙʠʪʦʚ ʥʝʬʪʠ ʠ ʚʦʜʳ ʧʦ ʩʢʚʘʞʠʥʘʤ 

ʉʢʚʘʞʠʥʘ 
ʅʦʤʝʨ 

ʩʢʚ.   

ʂʨʦʚʣʷ, 

ʤ  

ʇʦʜʦʰʚʘ, 

ʤ 
Qʥ, ʣ Qʚ, ʣ 

Gʣʦʢ, 

ʤɻʘʣ 

ɿʘʧʘʜʥʦʢʦʪʫʭʪʠʥʩʢʘʷ 150 3601 3635 4.87 0.4 -0.34 

ʋʨʴʝʚʩʢʘʷ 133 3264 3312 145 0.13 -0.43 

ʋʨʴʝʚʩʢʘʷ 134 3064 3214 140  -0.24 

ʂʣʶʯʝʚʘʷ 172 3584 3586  13.6 -0.48 

ʖʞʥʦʷʛʫʥʩʢʘʷ 158 3338 3360  15.27 -0.1 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ      -0.318 

 

ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʩʢʚʘʞʠʥ ʩ ʥʘʠʙʦʣʴʰʠʤʠ ʜʝʙʠʪʘʤʠ ʥʝʬʪʠ ʠ 

ʚʦʜʳ ʟʥʘʯʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʘʥʦʤʘʣʠʡ (Gʣʦʢ) ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʠ ʠʟʤʝʥʷʶʪʩʷ ʦʪ ï0.1 

ʜʦ ï0.43 ʤɻʘʣ ʧʨʠ ʩʨʝʜʥʝʤ ʟʥʘʯʝʥʠʠ -0.318 ʤɻʘʣ. ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʘʥʦʤʘʣʠʡ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʵʪʠ ʫʯʘʩʪʢʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʥʠʞʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʣʦʪʥʦʩʪʠ ʧʘʣʝʦʟʦʡʩʢʦʡ ʯʘʩʪʠ 

ʨʘʟʨʝʟʘ ʠ ʷʚʣʷʶʪʩʷ ʧʦʪʝʥʮʠʘʣʥɹʳʤʠ ʢʦʣʣʝʢʪʦʨʘʤʠ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʟʦʥʳ 

ʣʦʢʘʣʴʥʳʭ ʘʥʦʤʘʣʠʡ ʚ ʠʥʪʝʨʚʘʣʝ ʟʥʘʯʝʥʠʡ ʦʪ 0 ʜʦ ï0.5 ʤɻʘʣ ʦʪʥʝʩʝʥʳ ʢ 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʤ ʫʯʘʩʪʢʘʤ ʨʘʟʫʧʣʦʪʥʝʥʠʷ ʠʣʠ ʟʦʥʘʤ ʜʝʟʠʥʪʝʛʨʘʮʠʠ, ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʧʨʦʯʠʭ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ (ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʝ 

ʧʦʣʦʞʝʥʠʝ ʢʨʦʚʣʠ ʬʫʥʜʘʤʝʥʪʘ, ʥʘʣʠʯʠʝ ʛʣʠʥʠʩʪʦʡ ʧʦʢʨʳʰʢʠ ʠ ʪ.ʜ.) ʷʚʣʷʶʪʩʷ 

ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʜʣʷ ʧʦʠʩʢʦʚ ʟʘʣʝʞʝʡ ʥʝʬʪʠ ʠ ʛʘʟʘ.          

ʅʘ ʨʠʩ. 2.6  ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʧʨʦʛʥʦʟʥʳʭ  ʫʯʘʩʪʢʦʚ, ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 
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ʥʘ ʧʦʠʩʢʠ ʟʘʣʝʞʝʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʬʫʥʜʘʤʝʥʪʘ ʧʦ ʜʘʥʥʳʤ 

ʛʨʘʚʠʨʘʟʚʝʜʢʠ. 

 

2.2. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʥʝʬʪʝʧʝʨʩʧʝʢʪʠʚʥʳʭ ʟʦʥ ʧʦ ʜʘʥʥʳʤ 

ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ 

ʉʝʡʩʤʦʨʘʟʚʝʜʢʦʡ ʄʆɻʊ ʧʦʢʨʳʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʷ ʪʝʨʨʠʪʦʨʠʷ 

ʂʦʛʘʣʳʤʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʆʜʥʘʢʦ ʥʝʩʤʦʪʨʷ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʛʫʩʪʫʶ ʩʝʪʴ  

ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ (ʧʣʦʪʥʦʩʪʴ 0,5-1,0 ʧʛ. ʢʤ ʥʘ ʢʤ
2
) ʥʠʞʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ 

ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ, ʢʦʪʦʨʘʷ ʧʨʠʤʳʢʘʝʪ ʢ ʜʦʶʨʩʢʦʤʫ ʦʩʥʦʚʘʥʠʶ ʠʟʫʯʝʥʘ ʷʚʥʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʪʝʤ,  ʯʪʦ  ʮʝʣʝʚʳʝ  ʆɻ ʠ 

ʦʩʥʦʚʥʳʝ ʧʨʦʜʫʢʪʠʚʥʳʝ  ʛʦʨʠʟʦʥʪʳ  ʥʘʭʦʜʷʪʩʷ ʥʘʤʥʦʛʦ ʚʳʰʝ,  ʚ ʚʝʨʭʥʝʶʨʩʢʠʭ 

 

 
ʈʠʩ.2.6. ʂʘʨʪʘ ʧʨʦʛʥʦʟʥʳʭ  ʫʯʘʩʪʢʦʚ, ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘ ʧʦʠʩʢʠ 

ʟʘʣʝʞʝʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʬʫʥʜʘʤʝʥʪʘ ʧʦ ʜʘʥʥʳʤ ʛʨʘʚʠʨʘʟʚʝʜʢʠ 
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ʠ ʥʠʞʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʜʘʥʥʳʤ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ 

ʧʦʩʪʨʦʝʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʢʘʨʪʘ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʶʨʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ ʙʝʟ 

ʚʳʜʝʣʝʥʠʷ ʥʝʬʪʝʧʝʨʩʧʝʢʪʠʚʥʳʭ ʟʦʥ ʚ ʙʘʟʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʷʭ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʧʝʨʝʠʥʪʝʨʧʨʝʪʘʮʠʶ ʜʘʥʥʳʭ 

ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ ʄʆɻʊ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʜʦʧʦʣʥʠʪʴ 

ʜʠʥʘʤʠʯʝʩʢʦʡ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʟʫʯʠʚ ʩʝʡʩʤʦʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʧʦ 

ʨʝʛʠʦʥʘʣʴʥʳʤ ʧʨʦʬʠʣʷʤ. 

           ʄʝʪʦʜʠʢʘ ʩʝʡʩʤʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠ.̫ 

ʂʦʤʧʣʝʢʩʥʘʷ ʤʝʪʦʜʠʢʘ ʩʦʩʪʘʚʣʝʥʠʷ ʩʝʡʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʨʝʟʦʚ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʦʙ ʘʜʝʢʚʘʪʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʠʥʪʝʨʚʘʣʦʚ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ ʠ ʠʭ ʘʢʫʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪʨʘʞʘʶʱʠʭ ʧʣʦʱʘʜʦʢ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʦʪʨʘʞʝʥʠʷ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʤʠ ʟʘʜʘʯʘʤʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʠ ʩʢʚʘʞʠʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʨʝʛʠʦʥʘʣʴʥʳʤ ʧʨʦʬʠʣʷʤ 

ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. 

¶ ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʨʘʟʨʝʟʦʚ ʄʆɺ ʆɻʊ ʚ ʨʘʟʨʝʟʳ ʵʬʬʝʢʪʠʚʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 
ʦʪʨʘʞʝʥʠʷ ï ʨʘʟʨʝʟʳ ʕʂʆ. 

¶ ʋʚʷʟʢʘ ʛʨʘʥʠʮ ʕʂʆ ʩ ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤʠ ʛʨʘʥʠʮʘʤʠ, ʚʳʜʝʣʝʥʥʳʤʠ ʧʦ 
ʜʘʥʥʳʤ ɻʀʉ ʩʢʚʘʞʠʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʧʨʦʬʠʣʷʭ. 

¶ ʇʦʩʪʨʦʝʥʠʝ ʩʝʡʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʨʝʟʦʚ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʠ ʚʝʨʭʥʝʡ 
ʯʘʩʪʠ ʬʫʥʜʘʤʝʥʪʘ ʩ ʫʯʝʪʦʤ ʢʘʨʪ ʘʥʦʤʘʣʴʥʳʭ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʠ ʤʘʛʥʠʪʥʳʭ 

ʧʦʣʝʡ, ʚʳʜʝʣʝʥʠʝ ʩʝʡʩʤʦʣʠʪʦʬʘʮʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʳʭ ʨʘʙʦʪ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʝʡʩʤʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ ʧʦ ʩʝʪʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʬʠʣʝʡ XIV, XIII, XI, IX, CIV, R-111 ʠ R-22 

ʧʝʨʝʩʝʢʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʶ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʠ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ (ʨʠʩ. 2.7).  

ʆʩʥʦʚʥʳʤʠ ʢʦʨʨʝʣʠʨʫʝʤʳʤʠ ʛʨʘʥʠʮʘʤʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʠʥʪʝʨʚʘʣʝ 

ʨʘʟʨʝʟʘ ʷʚʣʷʶʪʩʷ ʢʨʦʚʣʷ ʠ ʧʦʜʦʰʚʘ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ. ʕʪʦ ʩʪʘʙʠʣʴʥʳʡ ʨʝʧʝʨ, 

ʠʤʝʶʱʠʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʟʥʘʢʠ 

ʵʬʬʝʢʪʠʚʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʪʨʘʞʝʥʠʷ (ʕʂʆ). ʆʥ ʜʦʩʪʘʪʦʯʥʦ ʫʚʝʨʝʥʥʦ 

ʩʦʧʦʩʪʘʚʣʝʥ ʩ ʤʘʪʝʨʠʘʣʘʤʠ ɻʀʉ ʠ ʫʚʷʟʘʥ ʥʘ ʧʝʨʝʩʝʯʝʥʠʷʭ ʚʩʝʭ ʧʨʦʬʠʣʝʡ. 

ɺ ʶʨʩʢʦʤ ʨʘʟʨʝʟʝ ʨʘʩʯʣʝʥʝʥʠʝ ʦʪʣʦʞʝʥʠʡ ʥʘ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ 

ʢʦʤʧʣʝʢʩʳ ʚʳʧʦʣʥʝʥʦ ʧʦ ʢʨʦʚʣʷʤ ʣʝʚʠʥʩʢʦʛʦ, ʪʦʛʫʨʩʢʦʛʦ 

(ʩʨʝʜʥʝʜʞʘʥʛʦʜʩʢʦʛʦ), ʣʘʡʜʠʥʩʢʦʛʦ ʠ ʣʝʦʥʪʴʝʚʩʢʦʛʦ ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʭ 

ʛʣʠʥʠʩʪʳʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʦʚ, ʠʤʝʶʱʠʭ ʚ ʢʨʦʚʣʝ ʜʠʥʘʤʠʯʥʳʡ 

ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʟʥʘʢ ʕʂʆ. 

ʂʨʦʚʣʷ ʬʫʥʜʘʤʝʥʪʘ ʧʨʦʩʣʝʞʝʥʘ ʧʦ ʛʨʘʥʠʮʝ ʚ ʦʩʥʦʚʥʦʤ ʩ ʧʦʣʦʞʠʪʝʣʥɹʳʤ 

ʟʥʘʢʦʤ ʕʂʆ ʠ ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʴʶ ʨʝʟʢʦʡ ʩʤʝʥʳ ʬʦʨʤʳ ʟʘʧʠʩʠ. 

ʈʘʟʣʦʤʳ ʚʳʜʝʣʷʣʠʩʴ ʧʦ ʦʪʯʝʪʣʠʚʦʤʫ ʩʤʝʱʝʥʠʶ ʥʘ ʦʩʠ ʚʨʝʤʝʥ ʛʨʘʥʠʮʳ ʢʨʦʚʣʠ 

ʬʫʥʜʘʤʝʥʪʘ, ʯʝʪʢʦʤʫ ʩʣʘʞʝʥʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʚʜʦʣʴ ʧʨʦʬʠʣʷ ʟʥʘʯʝʥʠʡ ʕʂʆ, 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʭʘʨʘʢʪʝʨʘ çʩʝʡʩʤʠʯʝʩʢʦʡ ʩʣʦʠʩʪʦʩʪʠè ʚ ʦʪʜʝʣʴʥʳʭ ʙʣʦʢʘʭ. ɺʩʝ 

ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠʩʴ ʨʘʟʨʝʟʘʤʠ ʙʣʠʟ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʛʣʫʙʦʢʠʭ 

ʩʢʚʘʞʠʥ. 
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ʈʠʩ. 2.7. ʉʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ 
 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʜʦʶʨʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʧʦʤʠʤʦ 

ʤʘʪʝʨʠʘʣʦʚ ʛʣʫʙʦʢʦʛʦ ʙʫʨʝʥʠʷ, ʙʘʟʠʨʦʚʘʣʦʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʠ 

ʤʘʛʥʠʪʥʳʭ ʩʲʝʤʦʢ, ʘ ʪʘʢʞʝ ʥʘ ʜʘʥʥʳʭ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ. ʇʨʠ 

ʢʘʨʪʠʨʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʠʦʥʥʳʭ ʟʦʥ ʜʦʶʨʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʥʘ 

ʧʣʦʱʘʜʠ ʨʘʙʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦ, ʤʝʪʦʜʦʤ ʚʠʟʫʘʣʴʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, 

ʚʳʜʝʣʷʣʠʩʴ ʢʨʫʧʥʳʝ ʦʜʥʦʨʦʜʥʳʝ ʫʯʘʩʪʢʠ ʧʦʣʝʡ ʠ ʥʘʤʝʯʘʣʠʩʴ ʠʭ ʛʨʘʥʠʮʳ. 

ɺʳʜʝʣʝʥʥʳʝ ʟʦʥʳ ʜʝʪʘʣʠʟʠʨʦʚʘʣʠʩʴ ʩ ʫʯʝʪʦʤ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʘʥʘʣʠʟʠʨʫʝʤʳʭ 

ʧʦʣʝʡ. ɻʨʘʥʠʮʳ ʬʦʨʤʘʮʠʡ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦ ʩʤʝʥʝ ʛʨʘʜʠʝʥʪʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʠʣʠ ʭʘʨʘʢʪʝʨʘ ʧʦʣʝʡ, ʧʨʦʩʪʠʨʘʥʠʷ ʘʥʦʤʘʣʠʡ. ʅʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʤʠ 

ʩʯʠʪʘʣʠʩʴ ʪʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʠʣʠ ʦʪʨʘʞʝʥʠʝ ʢʘʢ ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ, ʪʘʢ 

ʠ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʷʭ. ɼʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʚʳʜʝʣʷʝʤʳʭ ʘʥʦʤʘʣʴʥʳʭ ʟʦʥ ʠ 

ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʣʝʡ ʙʳʣʠ ʧʨʠʚʣʝʯʝʥʳ ʧʦʣʫʯʝʥʥʳʝ ʨʘʥʝʝ ʚ ʧʨʝʜʝʣʘʭ 

ʩʢʣʘʜʯʘʪʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ ʧʨʠʟʥʘʢʠ, ʚʳʨʘʞʝʥʥʳʝ ʚ 

ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʷʭ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʠ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʠʦʥʥʳʭ ʟʦʥ 

ʠ ʬʦʨʤʘʮʠʡ /ʉʫʨʢʦʚ ʠ ʜʨ., 1981/. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʚʷʟʴ ʤʝʞʜʫ ʨʝʘʣʴʥʳʤʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʪʝʣʘʤʠ ʠ ʠʭ ʧʨʠʟʥʘʢʘʤʠ ʥʦʩʠʪ ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʇʨʠʚʣʝʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʫʤʝʥʴʰʘʶʪ ʵʪʫ 
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ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ. ʇʦʵʪʦʤʫ, ʧʦ ʠʟʫʯʝʥʥʳʤ ʤʘʨʰʨʫʪʘʤ ʧʨʦʚʦʜʠʣʩʷ ʘʥʘʣʠʟ 

ʢʘʨʪʠʥʳ ʟʘʧʠʩʠ ʕʂʆ ʠ ʩʪʨʫʢʪʫʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʦʪʨʘʞʘʶʱʝʤʫ ʛʦʨʠʟʦʥʪʫ 

çɸè (ʧʦʚʝʨʭʥʦʩʪʴ ʜʦʶʨʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ). ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ ʜʦʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʷʚʠʣʩʷ 

ʩʦʚʤʝʩʪʥʳʡ ʘʥʘʣʠʟ ʩʝʡʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʨʝʟʦʚ ʕʂʆ ʩ ʧʨʦʪʨʘʩʩʠʨʦʚʘʥʥʦʡ 

ʧʦʜʦʚhʦʡ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʠ ʧʦ ʵʪʠʤ ʞʝ ʤʘʨʰʨʫʪʘʤ - ʟʥʘʯʝʥʠʡ ʧʣʦʪʥʦʩʪʠ ʠ 

ʤʘʛʥʠʪʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ ʧʦʨʦʜ. ʇʦ ʩʝʡʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʤ ʨʘʟʨʝʟʘʤ ʕʂʆ ʚ 

ʬʫʥʜʘʤʝʥʪʝ ʜʦʚʦʣʴʥʦ ʫʚʝʨʝʥʥʦ ʚʳʜʝʣʷʶʪʩʷ ʨʝʟʢʦ ʦʯʝʨʯʝʥʥʳʝ ʫʯʘʩʪʢʠ ʩ 

ʨʘʟʣʠʯʥʦʡ ʩʝʡʩʤʦʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʷʚʥʦ ʚʳʨʘʞʝʥʥʦʝ ʝʛʦ 

ʙʣʦʢʦʚʦʝ ʩʪʨʦʝʥʠʝ. ʉʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠʤʝʝʪ ʘʥʘʣʠʟ 

ʬʦʨʤʳ ʟʘʧʠʩʠ. ʍʘʦʪʠʯʥʳʡ ʝʝ ʨʠʩʫʥʦʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʣʠʙʦ ʦ ʥʝʩʣʦʠʩʪʳʭ ʠʣʠ 

ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʜʨʦʙʣʝʥʥʳʭ ʪʦʣʱʘʭ, ʣʠʙʦ ʦ ʢʨʫʪʳʭ ʫʛʣʘʭ ʧʘʜʝʥʠʷ ʩʣʦʝʚ. 

ʉʣʦʠʩʪʘʷ ʢʘʨʪʠʥʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʧʝʨʚʠʯʥʦ ʦʩʘʜʦʯʥʳʭ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʦʩʘʜʦʯʥʳʭ, ʣʠʙʦ ʜʨʫʛʠʭ ʩʣʘʙʦ ʜʠʩʣʦʮʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ʂʘʢ ʠ ʧʦʣʦʞʝʥʠʝ 

ʩʪʨʫʢʪʫʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʜʦʰʚʳ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʢʣʦʥʘ 

ʧʣʦʩʢʦʩʪʝʡ ʩʤʝʩʪʠʪʝʣʷ, ʵʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʶʪ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʟʘʢʣʶʯʝʥʠʡ ʦ 

ʩʦʦʪʥʦʰʝʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʪʠʧʘ ʩʦʩʝʜʩʪʚʫʶʱʠʭ ʙʣʦʢʦʚ ʬʫʥʜʘʤʝʥʪʘ (ʛʦʨʩʪ, 

ʛʨʘʙʝʥ, ʩʙʨʦʩ ʠ ʪ.ʧ.). 

ʉʝʡʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʥʠʞʥʝʡ ʶʨʳ ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʬʫʥʜʘʤʝʥʪʘ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆʆʆ çʃʫʢʦʡʣ ï ɿʘʧʘʜʥʘʷ ʉʠʙʠʨʴè ʚ 

ʐʠʨʦʪʥʦʤ ʇʨʠʦʙʴʝ ʜʦʶʨʩʢʠʡ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʡ ʩʢʣʘʜʯʘʪʦ-ʛʣʳʙʦʚʳʡ 

ʬʫʥʜʘʤʝʥʪ (ʧʨʦʪʝʨʦʟʦʡ ï ʪʨʠʘʩ) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʝʨʝʢʨʳʚʘʶʪ 

ʥʠʞʥʝʩʨʝʜʥʝʶʨʩʢʠʝ ʪʝʨʨʠʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʫʩʪʘʥʦʚʣʝʥʘ ʦʙʱʘʷ 

ʟʘʢʦʥʦʤʝʨʥʘʷ ʮʠʢʣʠʯʥʦʩʪʴ ʩʪʨʦʝʥʠʷ ʙʘʟʘʣʴʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʤʝʟʦʟʦʡʩʢʦʛʦ ʯʝʭʣʘ, 

ʚʳʨʘʞʝʥʥʘʷ ʚ ʯʝʨʝʜʦʚʘʥʠʠ ʪʦʣʱ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʦʛʦ ʠ 

ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʦʛʦ ʩʦʩʪʘʚʘ. ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ ʦʙʩʪʦʷʪʝʣʴʩʪʚʫ, ʚ ʶʨʩʢʠʭ 

ʦʪʣʦʞʝʥʠʷʭ ʫʩʪʘʥʦʚʣʝʥʳ ʨʝʛʠʦʥʘʣʴʥʳʝ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʛʦʨʠʟʦʥʪʳ ï 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʠʥʭʨʦʥʥʳʭ ʧʦʣʠʬʘʮʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʦʪʣʠʯʘʶʱʘʷʩʷ 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʮʠʢʣʠʯʥʦʡ ʩʤʝʥʦʡ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʩʪʘʚʘ ʦʪʣʦʞʝʥʠʡ ʧʦ ʣʘʪʝʨʘʣʠ. 

ʇʘʨʳ ʧʝʩʯʘʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʠ ʚʳʰʝʣʝʞʘʱʠʭ ʛʣʠʥʠʩʪʳʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʨʘʟʚʠʪʠʝ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʠ ʬʣʶʠʜʦʫʧʦʨʦʚ ʠʤʝʝʪ ʨʝʛʠʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 

ʉʥʠʟʫ ʚʚʝʨʭ ʵʪʦ: ʟʠʤʥʠʡ ʨʝʟʝʨʚʫʘʨ ʠ ʣʝʚʠʥʩʢʠʡ ʬʣʶʠʜʦʫʧʦʨ (ʛʝʪʪʘʥʛ ï 

ʧʣʠʥʩʙʘʭ), ʰʘʨʘʧʦʚʩʢʠʡ ʠ ʪʦʛʫʨʩʢʠʡ (ʧʣʠʥʩʙʘʭ ï ʪʦʘʨ), ʥʘʜʦʷʭʩʢʠʡ ʠ 

ʣʘʡʜʠʥʩʢʠʡ (ʪʦʘʨ ï ʘʘʣʝʥ), ʚʳʤʩʢʠʡ ʠ ʣʝʦʥʪʴʝʚʩʢʠʡ (ʘʘʣʝʥ ï ʙʘʪ), 

ʤʘʣʳʰʝʚʩʢʠʡ ʠ ʚʘʩʶʛʘʥʩʢʠʡ (ʙʘʡʦʩ ï ʢʝʣʣʦʚʝʡ). ɿʘʣʝʞʠ ʋɺ ʟʦʥʳ 

ʜʝʟʠʥʪʝʛʨʘʮʠʠ ʬʫʥʜʘʤʝʥʪʘ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ ʠʤʝʶʪ, ʚ ʦʩʥʦʚʥʦʤ, 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʫʶ ʩʚʷʟʴ ʩ ʥʠʞʥʝʩʨʝʜʥʝʶʨʩʢʠʤʠ ʨʝʟʝʨʚʫʘʨʘʤʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʣʝʛʘʶʱʠʤʠ ʥʘ ʬʫʥʜʘʤʝʥʪʝ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʬʣʶʠʜʦʫʧʦʨʳ 

ʣʠʙʦ ʨʝʛʠʦʥʘʣʴʥʳʝ, ʣʠʙʦ ʣʦʢʘʣʴʥʳʝ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʬʨʘʛʤʝʥʪʳ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʝʡʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʚʦʩʪʦʯʥʳʡ ʩʢʣʦʥ ʉʫʨʛʫʪʩʢʦʛʦ ʩʚʦʜʘ, ʗʨʩʦʤʦʚʩʢʠʡ ʧʨʦʛʠʙ ʠ 

ʩʝʚʝʨʥʫʶ ʯʘʩʪʴ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʩʚʦʜʘ (ʧʨʦʬʠʣʠ IX ï XIV). ʈʝʛʠʦʥʘʣʥɹʳʡ 
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ʧʨʦʬʠʣʴ CIV ʟʘʥʠʤʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʗʨʩʦʤʦʚʩʢʦʛʦ 

ʧʨʦʛʠʙʘ. ʆʙʲʝʤ ʧʝʨʝʦʙʨʘʙʦʪʢʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ ʦʢʦʣʦ 

900 ʧʦʛ. ʢʤ. ʇʨʦʬʠʣʴ R-111 (192 ʧʦʛ. ʢʤ.) ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʦʩʪʦʯʥʦʝ ʢʨʳʣʦ 

ʉʫʨʛʫʪʩʢʦʛʦ ʩʚʦʜʘ, ʘ R-22 (97 ʧʦʛ. ʢʤ.) ï ʟʘʧʘʜʥʳʡ ʩʢʣʦʥ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ 

(ʨʠʩ. 2.7). ʉʝʡʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʨʝʟʳ ʩʦʩʪʘʚʣʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʘʪʝʨʠʘʣʦʚ ʛʣʫʙʦʢʦʛʦ ʙʫʨʝʥʠʷ, ʘ ʪʘʢʞʝ (ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ 

ʬʫʥʜʘʤʝʥʪʘ) ï ʛʨʘʚʠ- ʠ ʤʘʛʥʠʪʦʨʘʟʚʝʜʢʠ. 

ʆʩʥʦʚʥʳʝ ʶʨʩʢʠʝ ʦʪʨʘʞʘʶʱʠʝ ʛʦʨʠʟʦʥʪʳ ʕʂʆ ʧʨʠʫʨʦʯʝʥʳ ʢ ʛʣʠʥʠʩʪʳʤ 

ʫʨʦʚʥʷʤ: ɹ ʬʦʨʤʠʨʫʝʪʩʷ ʙʣʠʟ ʢʨʦʚʣʠ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ, Tvs- ʥʘ ʛʨʘʥʠʮʝ 

ʚʘʩʶʛʘʥʩʢʦʛʦ ʠ ʤʘʣʳʰʝʚʩʢʦʛʦ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʦʚ, 

Tln ï ʚ ʢʨʦʚʣʝ ʣʝʦʥʪʴʝʚʩʢʦʛʦ, Tld ï ʣʘʡʜʠʥʩʢʦʛʦ, Ttg ï ʪʦʛʫʨʩʢʦʛʦ, Tlv ï 

ʣʝʚʠʥʩʢʦʛʦ. ʂ ʦʩʥʦʚʘʥʠʶ ʶʨʳ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʫʨʦʯʝʥ ʦʪʨʘʞʘʶʱʠʡ ʛʦʨʠʟʦʥʪ ɸ. 

ɺʥʫʪʨʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʜʦʶʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʣʠ ʙʦʣʝʝ-ʤʝʥʝʝ 

ʧʨʦʪʷʞʝʥʥʳʭ ʦʪʨʘʞʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. 

ʅʠʞʥʠʝ ʛʦʨʠʟʦʥʪʳ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʥʘ ʩʝʡʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʨʝʟʘʭ 

ʭʘʨʘʢʪʝʨʠʟʫʁ ʪʩʷ ʩʫʙʧʘʨʘʣʣʝʣʴʥʦʡ ʢʘʨʪʠʥʦʡ ʨʘʟʚʠʪʠʷ ʧʣʦʱʘʜʦʢ ʕʂʆ. 

ɿʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʬʫʥʜʘʤʝʥʪʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʙʦʪ ʧʝʨʝʢʨʳʚʘʶʪ ʥʠʞʥʝʶʨʩʢʠʝ 

ʦʪʣʦʞʝʥʠʷ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʰʘʨʘʧʦʚʩʢʠʡ ʢʦʤʧʣʝʢʩ ʩ ʪʦʛʫʨʩʢʠʤ ʵʢʨʘʥʦʤ), 

ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʗʨʩʦʤʦʚʩʢʦʤʫ ʧʨʦʛʠʙʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ɸʛʘʥʩʢʦʤʫ 

ʥʘʜʨʠʬʪʦʚʦʤʫ ʞʝʣʦʙʫ ʟʦʥʳ ʩʦʯʣʝʥʝʥʠʷ ʉʫʨʛʫʪʩʢʦʛʦ ʠ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ 

ʩʚʦʜʦʚ. ʅʘ ʩʝʡʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʬʠʣʷʭ. ʇʨʠʚʝʜʝʥʥʳʭ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ, 

ʠʭ ʨʘʟʚʠʪʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʝʡʩʦʢʦʤʧʣʝʢʩʦʤ ɸ - Ttg (ʨʠʩ. 2.8). ʅʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ 

ʪʝʨʨʠʪʦʨʠʠ ʦʩʥʦʚʘʥʠʝ ʧʦʛʨʫʞʝʥʥʦʡ ʧʣʠʪʳ ʧʝʨʝʢʨʳʪʦ ʙʦʣʝʝ ʜʨʝʚʥʠʤʠ ʟʠʤʥʠʤ 

ʠ ʣʝʚʠʥʩʢʠʤ ʛʦʨʠʟʦʥʪʘʤʠ, ʘ ʥʘ ʚʳʩʪʫʧʘʭ ʉʫʨʛʫʪʩʢʦʛʦ ʠ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ 

(ʄʝʛʠʦʥʩʢʘʷ ʩʢʚ. 1) ʩʚʦʜʦʚ ʚ ʦʩʥʦʚʘʥʠʠ ʯʝʭʣʘ ʟʘʣʝʛʘʶʪ ʩʨʝʜʥʝʶʨʩʢʠʝ 

ʦʪʣʦʞʝʥʠʷ ʚʧʣʦʪʴ ʜʦ ʩʘʤʳʭ ʤʦʣʦʜʳʭ ï ʤʘʣʳʰʝʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚ ʥʝʧʦʣʥʦʤ 

ʦʙʝ̡ʤʝ ʚ ʂʦʥʠʪʣʦʨʩʢʦʡ ʩʢʚ. 153 (ʨʠʩ. 2,9). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʩʝʡʩʤʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʨʝʟʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʦʪ ʜʨʝʚʥʠʭ ʢ ʙʦʣʝʝ 

ʤʦʣʦʜʳʤ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʯʠʥʝʥʦ, ʚ ʦʩʥʦʚʥʦʤ, ʩʦʚʨʝʤʝʥʥʦʤʫ 

ʫʥʘʩʣʝʜʦʚʘʥʥʦʤʫ ʩʪʨʫʢʪʫʨʥʦʤʫ ʧʣʘʥʫ: ʚʦ ʚʧʘʜʠʥʘʭ ʨʘʟʚʠʪʳ ʙʦʣʝʝ ʜʨʝʚʥʠʝ 

ʧʦʨʦʜʳ, ʢʦʪʦʨʳʝ  ʨʘʩʧʨʦʩʪʨʘʥʷʣʠʩʴ ʥʘ ʚʩʶ ʘʢʢʫʤʫʣʷʪʠʚʥʫʶ ʨʘʚʥʠʥʫ, 

ʧʦʩʪʝʧʝʥʥʦ ʚʳʨʘʚʥʠʚʘʷ ʨʝʣʴʝʬ ʦʩʘʜʦʯʥʦʛʦ ʙʘʩʩʝʡʥʘ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʣʘʥʘ ʠ ʧʣʦʱʘʜʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʶʨʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ (ʠ ʠʭ ʦʪʩʫʪʩʪʚʠʷ) ʦʪʤʝʯʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʩʤʝʱʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʟʦʛʠʧʩ ʬʫʥʜʘʤʝʥʪʘ ʥʘ ʩʝʚʝʨ ï ʩʝʚʝʨʦ-ʚʦʩʪʦʢ, 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʦʤ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʦʛʨʫʞʝʥʠʷ ʦʩʥʦʚʘʥʠʷ ʧʣʠʪʳ ʚ ʩʝʚʝʨʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. 

ʅʘʣʠʯʠʝ ʨʘʥʥʝʪʨʠʘʩʦʚʦʛʦ ɸʛʘʥʩʢʦʛʦ ʨʠʬʪʘ ʠ ʤʝʞʨʠʬʪʦʚʳʭ ʉʫʨʛʫʪʩʢʦʛʦ ʠ 

ɺʘʨʪʦʚʩʢʦʛʦ ʙʣʦʢʦʚ ʧʨʝʜʦʧʨʝʜʝʣʠʣʦ ʰʠʨʦʢʦʝ (ʙʦʣʝʝ 60% ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʘ) 

ʨʘʟʚʠʪʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʙʦʪ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʜʦʶʨʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ 

ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ ï ʙʘʟʘʣʴʪʦʚ ʠ ʠʭ ʠʥʪʨʫʟʠʚʥʳʭ 

ʘʥʘʣʦʛʦʚ, ʚʩʢʨʳʪʳʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ (50, 114, 161, 200 ʠ ʜʨ.). ʅʘ 

ʚʨʝʤʝʥʥʳʭ ʨʘʟʨʝʟʘʭ ʵʪʦʪ ʩʝʡʩʤʦʢʦʤʧʣʝʢʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʦʡ 

ʢʘʨʪʠʥʦʡ   ʩʝʡʩʤʠʯʝʩʢʦʡ ʟʘʧʠʩʠ.   ɻʦʨʠʟʦʥʪʳ   ʕʂʆ   ʦʙʳʯʥʦ  ʩʫʙʧʘʨʘʣʣʝʣʴʥʳʝ,  
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ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʜʝʨʞʘʥʥʳʝ, ʦʜʥʘʢʦ ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʯʝʥʴ 

ʨʘʟʥʦʦʙʨʘʟʥʘʷ ï çʩʢʣʘʜʯʘʪʘʷè ʠ ʯʘʩʪʦ ʥʝ ʢʦʥʬʦʨʤʥʘ ʚʳʰʝʣʝʞʘʱʠʤ ʛʦʨʠʟʦʥʪʘʤ 

ʯʝʭʣʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʛʘʤʤʘ-ʢʘʨʦʪʘʞʫ ʢʨʦʚʣʷ ʵʪʦʛʦ ʩʝʡʩʤʦʢʦʤʧʣʝʢʩʘ 

ʥʝʨʝʜʢʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ɻʂ (ʥʘ ʫʨʦʚʥʝ 

ʙʘʞʝʥʦʚʩʢʠʭ ʘʨʛʠʣʣʠʪʦʚ). 

ɹʦʣʝʝ ʜʨʝʚʥʠʝ ʩʢʣʘʜʯʘʪʳʝ ʢʦʤʧʣʝʢʩʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʙʝʩʩʠʩʪʝʤʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʦʪʨʘʞʘʶʱʠʭ ʛʦʨʠʟʦʥʪʦʚ ʕʂʆ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʷ ʦ 

ʩʠʣʴʥʦʡ ʜʠʩʣʦʮʠʨʦʚʘʥʥʦʩʪʠ ʧʦʨʦʜ. ʆʪʜʝʣʴʥʳʝ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʬʫʥʜʘʤʝʥʪʘ ʤʦʛʫʪ 

ʩʦʜʝʨʞʘʪʴ ʫʩʣʦʚʥʦ ʢʦʨʨʝʣʠʨʫʝʤʳʝ ʦʪʨʘʞʝʥʠʷ. ʆʜʥʘʢʦ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠ ʟʘ ʝʝ 

ʧʨʝʜʝʣʘʤʠ ʚʳʜʝʣʷʶʪʩʷ ʨʷʜ ʙʣʦʢʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʢʘʞʫʱʝʡʩʷ 

ʧʘʨʘʣʣʝʣʴʥʦ-ʩʣʦʠʩʪʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʢʘʨʪʠʥʦʡ, ʥʘʧʦʤʠʥʘʶʱʝʡ ʢʨʫʧʥʳʝ 

ʩʠʥʢʣʠʥʦʨʥʳʝ ʟʦʥʳ ʬʫʥʜʘʤʝʥʪʘ (ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʧʨʦʬʠʣʷ  R-111;  (ʨʠʩ2.8) ʧʦ   

ʚʳʰʝʣʝʞʘʱʠʤ   ʛʦʨʠʟʦʥʪʘʤ  ʩʦʦʪʚʝʪʩʪʚʫʶɦ ʠʝ,  ʢʘʢ  ʧʨʘʚʠʣʦ, ʢʨʘʝʚʳʤ ʯʘʩʪʷʤ 

ʢʨʫʧʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʉʫʨʛʫʪʩʢʦʛʦ ʩʚʦʜʘ. ʉʢʚʘʞʠʥʘʤʠ ʵʪʠ 

ʛʦʨʠʟʦʥʪʳ ʚ ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʚʩʢʨʳʪʳ. ɺ ʧʣʘʥʝ ʦʥʠ 

ʬʦʨʤʠʨʫʶʪ ʢʚʘʟʠʠʟʦʤʝʪʨʠʯʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ, ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʝ ʚ 

ʢʘʯʝʩʪʚʝ ʩʣʦʞʥʳʭ ʜʠʩʣʦʮʠʨʦʚʘʥʥʳʭ ʧʦʣʠʬʦʨʤʘʮʠʦʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʨʘʥʥʝʛʦ 

ʧʘʣʝʦʟʦʷ-ʧʨʦʪʝʨʦʟʦʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʧʦʥʠʞʝʥʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʬʦʥʘ ʧʣʦʪʥʦʩʪʴʶ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʨʦʪʠʚʦʬʘʟʝ ʘʥʦʤʘʣʠʡ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʝʡ. 

ʅʘ ʛʨʘʥʠʮʘʭ ʣʘʪʝʨʘʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʦʪʜʝʣʴʥʳʭ ʙʣʦʢʦʚ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʬʫʥʜʘʤʝʥʪʘ ʬʦʨʤʠʨʫʶʪʩʷ ʣʦʢʘʣʴʥʳʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ. ʇʦ ʤʦʨʬʦʣʦʛʠʠ ʵʪʠ ʟʦʥʳ ʥʘʧʦʤʠʥʘʶʪ ʢʨʫʧʥʳʝ 

ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʫʯʠʪʳʚʘʷ ʢʠʩʣʳʡ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ, ʩʣʝʜʫʝʪ 

ʧʨʝʜʧʦʣʘʛʘʪʴ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʣʣʝʢʪʦʨʦʚ ʩ ʧʦʚʳʰʝʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʢʚʘʨʮʘ. 

ʋʩʪʘʥʦʚʠʚ ʦʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʝʡʩʤʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ 

ʥʠʞʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʬʫʥʜʘʤʝʥʪʘ ʧʦ ʨʝʛʠʦʥʘʣʴʥʳʤ 

ʧʨʦʬʠʣʷʤ ʧʝʨʝʡʜʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʘʥʘʣʠʟʫ ʤʘʪʝʨʠʘʣʦʚ ʧʣʦʱʘʜʥʦʡ 

ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ ʩ ʮʝʣʴʶ ʚʳʜʝʣʝʥʠʷ ʟʦʥ ʨʘʟʫʧʣʦʪʥʝʢʥʠʷ. 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʚʦʣʥʦʚʦʛʦ ʧʦʣʷ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ  

 ʈʘʙʦʪʳ ʧʦ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʟʘʢʣʶʯʘʣʠʩʴ ʚ 

ʠʟʫʯʝʥʠʠ ʚʦʣʥʦʚʦʛʦ ʧʦʣʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʜʦʶʨʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ: 

ʧʨʦʩʣʝʞʠʚʘʥʠʝ ʧʦ ʚʨʝʤʝʥʥʳʤ ʨʘʟʨʝʟʘʤ ʦʪʨʘʞʘʶʱʝʛʦ ʛʦʨʠʟʦʥʪʘ ɸ, ʨʘʩʯʸʪ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʦʩʪʨʦʝʥʠʝ ʩʪʨʫʢʪʫʨʥʦʡ ʢʘʨʪʳ.  

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʵʪʘʧʘ ʢʦʨʨʝʣʷʮʠʠ ʦʪʨʘʞʘʶʱʝʛʦ ʛʦʨʠʟʦʥʪʘ ɸ ʙʳʣ 

ʧʨʦʚʝʜʝʥ ʜʝʪʘʣʴʥʳʡ ʚʠʟʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʚʩʝʭ ʚʨʝʤʝʥʥʳʭ ʨʘʟʨʝʟʦʚ ʥʘ ʦʪʯʝʪʥʦʡ 

ʧʣʦʱʘʜʠ ʠ ʚʳʧʦʣʥʝʥʘ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʧʨʠʚʷʟʢʘ ʦʪʨʘʞʝʥʥʳʭ ʚʦʣʥ ʥʘ ʦʩʥʦʚʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʜʥʦʤʝʨʥʦʛʦ ʛʝʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʫʪʝʤ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʨʘʟʨʝʟʦʚ ʩ ʢʨʠʚʳʤʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʘʨʦʪʘʞʘ, 

ʧʝʨʝʚʝʜʝʥʥʳʤʠ ʚʦ ʚʨʝʤʝʥʥʦʡ ʤʘʩʰʪʘʙ. 

ʊʦʯʥʦʩʪʴ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʩʪʨʦʝʥʠʡ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʧʦ ʥʝʚʷʟʢʘʤ ʚʨʝʤʝʥʠ 

ʧʨʦʩʣʝʞʠʚʘʥʠʷ ʥʘ ʧʝʨʝʩʝʯʝʥʠʷʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ. ʊʘʢʘʷ ʥʝʚʷʟʢʘ ʧʦ ʚʩʝʡ 
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ʧʣʦʱʘʜʠ ʨʘʚʥʘ ʚ ʩʨʝʜʥʝʤ 8 ʤʩ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʯʥʦʩʪʠ ʛʣʫʙʠʥʥʳʭ ʧʦʩʪʨʦʝʥʠʡ 

10 ʤ. ʕʪʦ ʦʮʝʥʢʘ ʤʠʥʠʤʘʣʴʥʦʡ ʦʰʠʙʢʠ ʚ ʧʨʝʜʝʣʘʭ ʦʪʜʝʣʴʥʳʭ ʣʦʢʘʣʴʥʳʭ 

ʩʪʨʫʢʪʫʨ.  

ɼʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʦʣʥʦʚʦʛʦ ʧʦʣʷ ʦʪʨʘʞʘʶʱʝʛʦ ʛʦʨʠʟʦʥʪʘ ɸ 

ʧʨʦʚʝʜʸʥ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʢʦʛʝʨʝʥʪʥʦʩʪʴ, ʧʦ ʨʝʟʫʣʴʪʘʪʦʤ 

ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʢʘʨʪ rʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʢʦʛʝʨʝʥʪʥʦʩʪʠ ʦʪʨʘʞʘʶʱʝʛʦ 

ʛʦʨʠʟʦʥʪʘ ɸ (ʢʨʦʚʣʷ ʜʦʶʨʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ). 

           ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʦʥ ʨʘʟʫʧʣʦʪʥʝʥʠʷ 

ʢʨʦʚʝʣʴʥʦʡ ʯʘʩʪʠ ʜʦʶʨʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ɺ ʥʘʩʪʦʷʱʝʤ ʧʦʜʨʘʟʜʝʣʝ ʜʘʝʪʩʷ ʦʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʧʨʦʛʥʦʟʥʳʭ ʟʦʥ ʨʘʟʫʧʣʦʪʥʝʥʠʷ ʚ ʢʨʦʚʝʣʴʥʦʡ ʯʘʩʪʠ ʜʦʶʨʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɸʛʘʥʩʢʦʛʦ ʛʨʘʙʝʥ-ʨʠʬʪʘ. ʇʣʦʱʘʜʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʭʚʘʪʚrʘʝʪ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʡ ʩʢʣʦʥ ʅʠʞʥʝʚʘʨʪʦʚʩʢʦʛʦ ʩʚʦʜʘ, ʩʝʚʝʨʥʦʝ ʦʢʦʥʯʘʥʠʝ 

ʉʫʨʛʫʪʩʢʦʛʦ ʩʚʦʜʘ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʗʨʩʦʤʦʚʩʢʠʡ ʧʨʦʛʠʙ ʠ ʶʛʦ-ʟʘʧʘʜʥʫʶ 

ʦʢʨʘʠʥʫ ʖʛʘʥʦ-ʇʦʢʫʨʩʢʦʡ ʚʧʘʜʠʥʳ. ʈʘʟʤʝʨʳ ʧʣʦʱʘʜʠ ʨʘʙʦʪ ʧʨʠʤʝʨʥʦ 10 ʪʳʩ. 

ʢʤ
2
. ɺʩʷ ʧʣʦʱʘʜʴ ʨʘʙʦʪ ʧʦʢʨʳʪʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʨʘʚʥʦʤʝʨʥʦʡ ʩʝʪʴʶ ʧʨʦʬʠʣʝʡ 

ʄʆɻʊ-2D. ʇʣʦʪʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʨʘʟʥʳʤ ʧʣʦʱʘʜʷʤ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʦʪ 0,8 ʜʦ 1,5 ʢʤ/ʢʤ
2
. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʦʢʦʣʦ 12000 ʢʤ ʩʝʡʩʤʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʄʆɻʊ-2D ʚ 

ʧʨʝʜʝʣʘʭ ʨʘʟʚʝʜʦʯʥʳʭ ʧʣʦʱʘʜʝʡ: ʂʦʥʠʪʣʦʨʩʢʘʷ, ʂʦʛʘʣʳʤʩʢʘʷ, ʉʝʚʝʨʦ-

ʂʦʛʘʣʳʤʩʢʘʷ, ʊʝʚʣʠʥʩʢʦ-ʈʫʩʩʢʠʥʩʢʘʷ, ʗʛʫʥʩʢʘʷ, ʖʞʥʦ-ʗʛʫʥʩʢʘʷ, ɻʨʠʙʥʘʷ, 

ʂʫʩʪʦʚʘʷ, ʅʦʥʛ-ɽʛʘʥʩʢʘʷ, ʂʣʶʯʝʚʘʷ, ʇʦʢʘʯʝʚʩʢʘʷ, ʅʠʚʘʛʘʣʴʩʢʘʷ, 

ʇʦʢʘʤʘʩʦʚʩʢʘʷ, ɼʨʫʞʥʘʷ, ɿʘʧʘʜʥʦ-ʂʦʪʫʭʪʠʥʩʢʘʷ, ʈʘʚʝʥʩʢʘʷ.  

ɺʳʜʝʣʝʥʠʝ ʛʨʘʥʠʮʳ ñɸò ʥʘ ʚʨʝʤʝʥʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʨʘʟʨʝʟʘʭ ʥʝ ʚʦ ʚʩʝʭ 

ʩʣʫʯʘʷʭ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥʦ ʫʚʝʨʝʥʥʦ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʩʪʨʦʝʥʠʷ ʪʨʠʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʡ. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʟʘʣʝʛʘʶʪ ʥʘ 

ʪʨʠʘʩʦʚʳʭ ʩ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ, ʦʪʨʘʞʘʶʱʘʷ ʛʨʘʥʠʮʘ ñɸò ʢʘʨʪʠʨʫʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʫʚʝʨʝʥʥʦ. ʊʘʤ, ʛʜʝ ʦʪʣʦʞʝʥʠʷ ʪʨʠʘʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʨʨʠʛʝʥʥʳʤʠ ʠ 

ʵʬʬʫʟʠʚʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʟʘʣʝʛʘʶʱʠʤʠ ʙʝʟ ʫʛʣʦʚʦʛʦ ʥʝʩʦʛʣʘʩʠʷ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʶʨʩʢʠʤ ʦʪʣʦʞʝʥʠʷʤ, ʪʦʯʥʦʩʪʴ ʢʘʨʪʠʨʦʚʘʥʠʷ ʛʦʨʠʟʦʥʪʘ ñɸò 

ʩʥʠʞʘʝʪʩʷ. 

ʅʘ ʚʩʝʭ ʚʨʝʤʝʥʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʨʘʟʨʝʟʘʭ ʄʆɻʊ-2D ʚ ʧʨʝʜʝʣʘʭ 

ʪʨʠʘʩʦʚʦʛʦ ʩʝʡʩʤʦʢʦʤʧʣʝʢʩʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʜʠʩʣʦʢʘʮʠʡ. ʇʣʦʪʥʦʩʪʴ ʧʦʩʣʝʜʥʠʭ ʧʦ ʧʣʦʱʘʜʠ ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 0,2 ʜʦ 0,5-0,7 ʥʘʨʫʰʝʥʠʡ ʥʘ ʢʤ
2
. ɼʠʟʲʶʥʢʪʠʚʥʳʝ ʜʠʩʣʦʢʘʮʠʠ 

ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʡ ʛʝʥʝʟʠʩ. ʏʘʱʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘʜʚʠʛʠ ʠ ʚʟʙʨʦʩʳ, ʨʝʞʝ ï 

ʩʙʨʦʩʳ. ɼʠʩʣʦʢʘʮʠʠ ʥʘʜʚʠʛʦʚʦʡ ʠ ʚʟʙʨʦʩʦʚʦʡ ʧʨʠʨʦʜʳ, ʚʩʪʨʝʯʝʥʥʳʝ ʚ 

ʪʨʠʘʩʦʚʦʤ ʩʝʡʩʤʦʢʦʤʧʣʝʢʩʝ, ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʚ 

ñʩʤʷʛʯʝʥʥʦʤò ʜʠʟʲʶʥʢʪʠʚʥʦ-ʧʣʠʢʘʪʠʚʥʦʤ ʚʘʨʠʘʥʪʝ ʠ ʚ ʶʨʩʢʦʤ 

ʩʝʡʩʤʦʢʦʤʧʣʝʢʩʝ, ʠʥʦʛʜʘ ʟʘʭʚʘʪʳʚʘʷ ʠ ʦʪʨʘʞʘʶʱʠʡ ʛʦʨʠʟʦʥʪ ɹ. 

ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʩʝʡʩʤʦʬʘʮʠʘʣʴʥʦʤ ʘʥʘʣʠʟʝ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʄʆɻʊ-2D ʦʙʨʘʱʘʣʦʩʴ ʥʘ ʚʳʜʝʣʝʥʠʝ ʨʘʟʫʧʣʦʪʥʝʥʥʳʭ ʟʦʥ ʚ 

ʠʥʪʝʨʚʘʣʝ ʢʦʥʪʘʢʪʘ ʶʨʩʢʦʛʦ ʠ ʪʨʠʘʩʦʚʦʛʦ ʩʝʡʩʤʦʢʦʤʧʣʝʢʩʦʚ, ʘ ʚ ʦʪʩʫʪʩʪʚʠʠ 

ʪʨʠʘʩʦʚʦʛʦ ï ʶʨʩʢʦʛʦ ʠ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʩʝʡʩʤʦʢʦʤʧʣʝʢʩʦʚ. ɿʦʥʘ ʨʘʟʫʧʣʦʪʥʝʥʠʷ 
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ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʦʢʘʣʴʥʫʶ ʩʝʡʩʤʠʯʝʩʢʫʶ ʘʥʦʤʘʣʠʶ ï ʣʦʢʘʣʴʥʦʝ ʟʘʪʫʭʘʥʠʝ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʠʣʠ ʣʦʢʘʣʴʥʦʝ ʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʘ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʟʘʧʠʩʠ ʚ ʦʪʥʦʰʝʥʠʠ ʝʝ ʭʘʦʪʠʯʥʦʩʪʠ ʠ ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʠ. ɻʝʥʝʟʠʩ 

ʪʘʢʦʛʦ ʨʦʜʘ ʣʦʢʘʣʴʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ ʥʝ ʚʩʝʛʜʘ ʤʦʞʝʪ ʙʳʪʴ 

ʦʜʥʦʟʥʘʯʥʳʤ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʯʠʥ, ʚʳʟʳʚʘʶʱʠʭ ʪʘʢʠʝ ʣʦʢʘʣʴʥʳʝ ʩʝʡʩʤʠʯʝʩʢʠʝ 

ʘʥʦʤʘʣʠʠ, ʤʦʛʫʪ ʙʳʪʴ: 

- ʧʦʚʳʰʝʥʥʘʷ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ ʧʦʨʦʜ ʚ ʦʙʣʘʩʪʠ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʜʠʩʣʦʢʘʮʠʡ; 

- ʥʘʣʠʯʠʝ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʦ ʵʬʬʫʟʠʚʥʦ-ʦʩʘʜʦʯʥʳʤ ʧʦʨʦʜʘʤ ʪʨʠʘʩʘ ʠʣʠ 

ʟʦʥʳ ʜʝʟʠʥʪʝʛʨʘʮʠʠ ʧʦ ʢʨʦʚʝʣʴʥʦʡ ʯʘʩʪʠ ʧʦʨʦʜ ʧʘʣʝʦʟʦʷ; 

- ʚʪʦʨʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʨʦʜ ʟʘ ʩʯʝʪ ʤʝʪʘʩʦʤʘʪʦʟʘ; 

- ʥʝʬʪʝʛʘʟʦʥʘʩʳʱʝʥʥʦʩʪʴ ʦʙʲʝʢʪʘ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʚʠʜʠʤʦ, ʤʦʞʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʧʨʠʨʦʜʘ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʥʝ ʦʜʥʠʤ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʘ ʠʭ ʥʝʢʦʪʦʨʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴʶ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʫʯʘʩʪʢʘʭ ʨʘʟʚʠʪʠʷ 

ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦʨʦʜ, ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʜʠʟʲʶʥʢʪʠʚʥʳʤʠ 

ʜʠʩʣʦʢʘʮʠʤ̫ʠ, ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʠ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʘ - ʢʘʢ 

ʨʝʟʫʣʴʪʘʪ ʧʦʚʳʰʝʥʥʦʡ ʬʣʶʠʜʦʤʠʛʨʘʮʠʠ. ʅʝʬʪʝʛʘʟʦʥʘʩʳʱʝʥʥʦʩʪʴ ʦʙʲʝʢʪʘ 

ʜʦʣʞʥʘ ʧʨʠʚʦʜʠʪʴ ʢ ʫʚʝʣʠʯʝʥʠʶ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʢʦʥʪʨʘʩʪʥʦʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʘʥʦʤʘʣʠʡ. 

ʂʘʨʪʠʨʫʝʤʳʝ ʣʦʢʘʣʴʥʳʝ ʩʝʡʩʤʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ: 

- ʨʘʟʚʠʪʳʝ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʪʨʠʘʩʦʚʦʛʦ ʩʝʡʩʤʦʢʦʤʧʣʝʢʩʘ, ʧʨʠ ʝʛʦ 

ʪʦʣʱʠʥʝ ʙʦʣʝʝ 200-300 ʤ, ʠ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʩʦʚʦʢʫʧʥʳʤ ʚʣʠʷʥʠʝʤ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʠ ʤʝʪʘʩʦʤʘʪʦʟʘ; 

- ʨʘʟʚʠʪʳʝ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʪʨʠʘʩʦʚʦʛʦ ʩʝʡʩʤʦʢʦʤʧʣʝʢʩʘ ʠ 

ʦʙʫʩʣʦʚʣʝʥʥʳʝ, ʚ ʦʩʥʦʚʥʦʤ, ʧʦʚʳʰʝʥʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴʶ; 

- ʨʘʟʚʠʪʳʝ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʩʝʡʩʤʦʢʦʤʧʣʝʢʩʘ, 

ʢʦʥʪʘʢʪʠʨʫʶʱʝʛʦ ʟʦʥʫ ʥʝ ʤʝʥʝʝ 100-150 ʤ ʩ ʶʨʩʢʠʤ ʩʝʡʩʤʦʢʦʤʧʣʝʢʩʦʤ 

ʣʠʙʦ ʪʨʠʘʩʦʚʳʤ ʩʝʡʩʤʦʢʦʤʧʣʝʢʩʦʤ; 

- ʨʘʟʚʠʪʳʝ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʩʝʡʩʤʦʢʦʤʧʣʝʢʩʘ, 

ʦʪʦʞʜʝʩʪʚʣʷʝʤʳʝ ʦʨʛʘʥʦʛʝʥʥʳʤʠ ʢʘʨʙʦʥʘʪʘʤʠ. 

ʂʘʢ ʧʦʢʘʟʘʣ ʩʝʡʩʤʦʬʘʮʠʘʣʴʥʳʡ ʘʥʘʣʠʟ, ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧʥʳʭ ʩʝʡʩʤʦʘʥʦʤʘʣʠʡ, ʢʘʨʪʠʨʫʝʤʳʭ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʜʦʶʨʩʢʠʭ ʩʝʡʩʤʦʢʦʤʧʣʝʢʩʦʚ, ʚ ʙʦʣʴʰʝʡ ʠʣʠ ʤʝʥʴʰʝʡ ʤʝʨʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʠ 

ʥʘ ʥʠʞʥʶʶ ʯʘʩʪʴ ʶʨʩʢʦʛʦ ʩʝʡʩʤʦʢʦʤʧʣʝʢʩʘ. ʊ.ʝ. ʤ  r ʠʤʝʝʤ ʜʝʣʦ ʩ ʝʜʠʥʦʡ 

ʘʥʦʤʘʣʠʝʡ, ʦʭʚʘʪʳʚʘʶʱʝʡ ʧʘʣʝʦʟʦʡʩʢʠʡ, ʪʨʠʘʩʦʚʳʡ ʠ ʶʨʩʢʠʡ 

ʩʝʡʩʤʦʢʦʤʧʣʝʢʩʳ. 

           ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʦʥ ʨʘʟʫʧʣʦʪʥʝʥʠʷ 

ʊʝʚʣʠʥʩʢʦ-ʈʫʩʩʢʠʥʩʢʘʷ ʟʦʥʘ ʨʘʟʫʧʣʦʪʥʝʥʠʡ (ˉ 1) (ʨʠʩ.2.10). 

ʇʨʦʪʷʞʝʥʥʦʩʪʴ 25 ʢʤ, ʰʠʨʠʥʘ 1-1,5 ʢʤ. ɿʦʥʘ ʨʘʟʫʧʣʦʪʥʝʥʠʷ ʨʘʟʚʠʪʘ ʧʦ 

ʧʨʦʩʪʠʨʘʥʠʶ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʧʦʜʥʪ̫ʠʷ ʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 

ʇʘʣʝʦʟʦʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʣʠʙʦ ʚʳʭʦʜʷʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ, ʣʠʙʦ ʧʝʨʝʢʨʳʪʳ 

ʦʪʣʦʞʝʥʠʷʤʠ ʪʨʠʘʩʘ ʩ ʪʦʣʱʠʥʘʤʠ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʤʠ 100ï150 ʤ. ɺʦʩʪʦʯʥʳʡ 

ʙʦʨʪ ʧʦʜʥʪ̫ʠʷ ʦʩʣʦʞʥʝʥ ʢʨʫʧʥʳʤ ʥʘʨʫʰʝʥʠʝʤ ʩʙʨʦʩʦʚʦʛʦ ʪʠʧʘ ʩʦ ʩʤʝʱʝʥʠʝʤ  
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ʈʠʩ.2.10. ʋʯʘʩʪʢʠ ʨʘʟʫʧʣʦʪʥʝʥʠʷ ʧʦʨʦʜ ʬʫʥʜʘʤʝʥʪʘ ʧʦ ʤʘʪʝʨʠʘʣʘʤ 

ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ 

 

ʧʘʣʝʦʟʦʡʩʢʠʭ ʛʨʘʥʠʮ ʧʨʠʤʝʨʥʦ ʥʘ 100-150 ʤ. ɿʦʥʘ ʨʘʟʫʧʣʦʪʥʝʥʠʷ ʟʘʭʚʘʪʳʚʘʝʪ 

ʢʨʦʚʝʣʴʥʫʶ ʯʘʩʪʴ ʜʦʶʨʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠ ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝʡ ʶʨʳ. ɻʝʥʝʟʠʩ 

ʟʦʥʳ ʨʘʟʫʧʣʦʪʥʝʥʠʷ ï ʤʝʪʘʩʦʤʘʪʦʟ ʧʦ ʟʦʥʝ ʥʘʨʫʰʝʥʠʷ ʠ ʧʦʚʳʰʝʥʥʘʷ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʧʦʜʥʷʪʠʷ. ʇʦ 

ʭʘʨʘʢʪʝʨʫ ʧʨʦʩʣʝʞʠʚʘʥʠʷ ʩʝʡʩʤʯʝʩʢʠʭ ʛʨʘʥʠʮ ʚʦʟʤʦʞʥʦ ʠʭ ʦʪʦʞʜʝʩʪʚʣʝʥʠʝ ʩ 

ʢʘʨʙʦʥʘʪʥʳʤʠ ʪʦʣʱʘʤʠ, ʚʝʨʦʷʪʥʦ, ʥʠʞʥʝʛʦ ʢʘʨʙʦʥʘ. 

ʉʝʚʝʨʦ-ʂʦʛʘʣʳʤʩʢʘʷ ʟʦʥʘ ʨʘʟʫʧʣʦʪʥʝʥʠʡ (ˉ 2) ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ 

ʨʘʟʚʠʪʘ ʧʦ ʢʨʦʚʣʝ ʜʦʶʨʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʢʘʨʙʦʥʘʪʥʳʤʠ 

ʪʦʣʱʘʤʠ ʧʘʣʝʦʟʦʷ. 

ʂʦʛʘʣʳʤʩʢʘʷ ʟʦʥʘ ʨʘʟʫʧʣʦʪʥʝʥʠʷ (ˉ 3) ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʨʝʜʝʣʘʭ ʦʩʥʦʚʥʦʛʦ 

ʣʦʢʘʣʴʥʦʛʦ ʧʦʜʥʷʪʠʷ ʤʝʨʠʜʠʦʥʘʣʴʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ ʠ ʝʛʦ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʦʚ. 

ɿʦʥʘ ʨʘʟʫʧʣʦʪʥʝʥʠʷ ʦʭʚʘʪʳʚʘʝʪ ʢʨʦʚʝʣʴʥʫʶ ʯʘʩʪʴ ʜʦʶʨʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠ 
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ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝʡ ʶʨʳ. ʅʘʠʙʦʣʝʝ ʷʨʢʦ ʦʥʘ ʚʳʨʘʞʝʥʘ ʚ ʮʝʥʪʨʘʣʥɹʦʡ ʯʘʩʪʠ 

ʣʦʢʘʣʴʥʦʛʦ ʧʦʜʥʷʪʠʷ. ʉʝʡʩʤʦʬʘʮʠʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʚ ʧʨʝʜʝʣʘʭ ʮʝʥʪʨʘʣʥɹʦʛʦ ʧʦʜʥʷʪʠʷ ʥʘ ʜʦʶʨʩʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʚʳʭʦʜʷʪ 

ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʪʦʣʱʠ ʜʝʚʦʥʘ ï ʥʠʞʥʝʛʦ ʢʘʨʙʦʥʘ (ʨʠʩ. 2.11, 2.12). 

ʗʛʫʥʩʢʘʷ ʟʦʥʘ ʨʘʟʫʧʣʦʪʥʝʥʠʡ (ˉ 4). ɿʦʥʘ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʮʝʥʪʨʘʣʴʥʳʤ 

ʗʛʫʥʩʢʠʤ ʧʦʜʥʷʪʠʝʤ ʠ ʝʛʦ ʩʢʣʦʥʘʤʠ ʠ ʦʭʚʘʪʳʚʘʝʪ ʢʨʦʚʣʶ ʜʦʶʨʩʢʠʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʠ ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝʡ ʶʨʳ. ɼʦʶʨʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ ʪʦʣʱʘʤʠ ʚʝʨʭʥʝʛʦ 

ʧʘʣʝʦʟʦʷ. ʅʘʠʙʦʣʝʝ ʫʚʝʨʝʥʥʦ ʦʥʘ ʢʘʨʪʠʨʫʝʪʩʷ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ 

ʗʛʫʥʩʢʦʛʦ ʧʦʜʥʷʪʠʷ (ʨʠʩ. 2.13). 

ɻʨʠʙʥʘʷ ʟʦʥʘ ʨʘʟʫʧʣʦʪʥʝʥʠʷ (ˉ 5). ɿʦʥʘ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʣʦʢʘʣʴʥʳʤ 

ʧʦʜʥʷʪʠʝʤ, ʠʤʝʝʪ ʤʝʨʠʜʠʦʥʘʣʴʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʟʦʥʳ 8 ʢʤ, 

ʰʠʨʠʥʘ 2-3,5 ʢʤ. ʈʘʟʫʧʣʦʪʥʝʥʠʝ ʦʭʚʘʪʳʚʘʝʪ ʢʨʦʚʝʣʴʥʫʶ ʯʘʩʪʴ ʜʦʶʨʩʢʠʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʠ ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝʡ ʶʨʳ. ɼʦʶʨʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʝʨʦʷʪʥʝʝ 

ʚʩʝʛʦ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʬʬʫʟʠʚʥʦ-ʦʩʘʜʦʯʥʳʤ ʪʨʠʘʩʦʤ ʩ ʪʦʣʱʠʥʦʡ ʧʦʨʷʜʢʘ 200-

300 ʤ. ʅʠʞʝ ʟʘʣʝʛʘʶʪ ʩʢʣʘʜʯʘʪʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʘʣʝʦʟʦʷ. ʃʦʢʘʣʴʥʦʝ 

ʨʘʟʫʧʣʦʪʥʝʥʠʝ ʚʦʟʥʠʢʣʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʤʝʪʘʩʦʤʘʪʦʟʘ (ʨʠʩ. 2.14). 

ʖʞʥʦ-ɻʨʠʙʥʘʷ ʟʦʥʘ ʨʘʟʫʧʣʦʪʥʝʥʠʡ (ˉ 6). ʉʫʤʤʘʨʥʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ 

ʟʦʥʳ 15 ʢʤ, ʰʠʨʠʥʘ ï 5 ʢʤ. ʆʪʜʝʣʴʥʳʝ ʚʭʦʜʷʱʠʝ ʚ ʵʪʫ ʟʦʥʫ ʣʦʢʘʣʴʥʳʝ ʫʯʘʩʪʢʠ 

ʨʘʟʫʧʣʦʪʥʝʥʠʡ ʠʤʝʶʪ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʫʶ ʦʨʠʝʥʪʠʨʦʚʢʫ ʠ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ 

ʤʘʣʦʘʤʧʣʠʪʫʜʥʳʤʠ ʣʦʢʘʣʴʥʳʤʠ ʧʦʜʥʷʪʠʷʤʠ. ʈʘʟʫʧʣʦʪʥʝʥʥʳʝ ʧʦʨʦʜʳ ï 

ʢʨʦʚʝʣʴʥʘʷ  ʯʘʩʪʴ ʜʦʶʨʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ (ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳ ʪʨʠʘʩʦʚʳʝ 

ʦʪʣʦʞʝʥʠʷ) ʠ ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝʡ ʶʨʳ. ʈʘʟʫʧʣʦʪʥʝʥʠʝ ʧʦʨʦʜ ʚʦʟʥʠʢʣʦ ʢʘʢ 

ʨʝʟʫʣʪɹʘʪ ʣʦʢʘʣʴʥʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʘ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʖʞʥʦ-ɻʨʠʙʥʘʷ ʟʦʥʘ ʨʘʟʫʧʣʦʪʥʝʥʠʡ ʩʦʚʧʘʜʘʝʪ ʚ ʮʝʣʦʤ ʩ 

ʟʦʥʦʡ ʘʥʦʤʘʣʴʥʦʡ ʟʘʧʠʩʠ ʛʦʨʠʟʦʥʪʘ ɹ. 

ʖʞʥʦ-ʗʛʫʥʩʢʘʷ ʛʨʫʧʧʘ (ˉ 7) ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʤʘʣʦʘʤʧʣʠʪʫʜʥʳʤʠ 

ʣʦʢʘʣʴʥʳʤʠ ʧʦʜʥʷʪʠʷʤʠ. ʀʥʪʝʨʚʘʣ ʨʘʟʫʧʣʦʪʥʝʥʠʷ ï ʢʨʦʚʝʣʴʥʘʷ ʯʘʩʪʴ 

ʜʦʶʨʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠ ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝʡ ʶʨʳ. ɸʥʦʤʘʣʠʠ ʩʣʘʙʦʢʦʥʪʨʘʩʪʥʳʝ. 

ɼʦʶʨʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʘʙʦʜʠʩʣʦʮʠʨʦʚʘʥʥʳʤʠ ʵʬʬʫʟʠʚʥʦ-

ʦʩʘʜʦʯʥʳʤʠ ʦʪʣʦʞʝʥʠʤ̫ʠ ʪʨʠʘʩʘ. 

ʂʫʩʪʦʚʘʷ ʛʨʫʧʧʘ ʨʘʟʫʧʣʦʪʥʝʥʥʳʭ ʟʦʥ (ˉ 8). ʂʫʩʪʦʚʘʷ ʛʨʫʧʧʘ ʦʙʲʝʜʠʥʷʝʪ 

11 ʣʦʢʘʣʴʥʳʭ ʘʥʦʤʘʣʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠ, ʠ ʩ ʩʝʚʝʨʘ ʠ ʟʘʧʘʜʘ 

ʦʭʚʘʪʳʚʘʝʪ ʙʦʨʪʦʚʳʝ ʫʯʘʩʪʢʠ ʂʫʩʪʦʚʦʡ ʧʨʠʧʦʜʥʷʪʦʡ ʟʦʥʳ. ɼʦʶʨʩʢʠʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʬʬʫʟʠʚʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʪʨʠʘʩʘ. 

ʊʦʣʱʠʥʘ ʪʨʠʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦ ʂʫʩʪʦʚʦʡ ʧʣʦʱʘʜʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 150-200 ʜʦ 

400 ʤ. ʋʚʝʣʠʯʝʥʠʝ ʪʦʣʱʠʥʳ ʦʪʣʦʞʝʥʠʡ ʪʨʠʘʩʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʪʦʨʦʥʫ 

ʗʨʩʦʤʦʚʩʢʦʛʦ ʧʨʦʛʠʙʘ. ʅʠʞʝ ʪʨʠʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ 

ʦʪʣʦʞʝʥʠʷ ʚʝʨʭʥʝʛʦ ʧʘʣʝʦʟʦʷ, ʩʦʙʨʘʥʥʳʝ ʚ ʩʢʣʘʜʢʠ. ʇʦʯʪʠ ʥʘ ʚʩʝʭ 

ʟʘʢʘʨʪʠʨʦʚʘʥʥʳʭ ʟʦʥʘʭ ʠʥʪʝʨʚʘʣ ʨʘʟʫʧʣʦʪʥʝʥʠʷ ʦʭʚʘʪʳʚʘʝʪ ʦʪʣʦʞʝʥʠʷ ʪʨʠʘʩʘ, 

ʚʢʣʶʯʘʷ ʝʛʦ ʢʨʦʚʝʣʴʥʫʶ ʯʘʩʪʴ, ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝʡ ʶʨʳ, ʘ ʠʥʦʛʜʘ ï ʠ ʩʨʝʜʥʝʡ. 

ʂ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʤ ʘʥʦʤʘʣʠʷʤ ʦʪʥʦʩʷʪʩʷ ʯʝʪʳʨʝ: 8-1, 8-2, 8-3, 8-4. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʧʨʠʩʢʣʦʥʦʚʘʷ ʘʥʦʤʘʣʠʷ 8-1, ʦʢʘʡʤʣʷʶʱʘʷ ʩ 

ʟʘʧʘʜʘ ʂʫʩʪʦʚʫʶ ʧʨʠʧʦʜʥʷʪʫʶ ʟʦʥʫ (ʨʠʩ. 2.15). 
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ʈʠʩ. 2.11  ɺʨʝʤʝʥʥʦʡ ʩʝʡʩʤʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʄʆɻʊ-2ɼ ʧʦ ʧʨʦʬʠʣʶ 1599002. ʂʦʛʘʣʳʤʩʢʘʷ ʧʣʦʱʘʜʴ                                                                                                                                                                

ʐʪʨʠʭʦʚʢʘ ï ʧʨʦʛʥʦʟʥʘʷ ʟʦʥʘ ʨʘʟʫʧʣʦʪʥʝʥʠʷ 
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ʈʠʩ. 2.12  ɺʨʝʤʝʥʥʦʡ ʩʝʡʩʤʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʄʆɻʊ-2ɼ ʧʦ ʧʨʦʬʠʣʶ 1599012. ʂʦʛʘʣʳʤʩʢʘʷ ʧʣʦʱʘʜʴ 
ʐʪʨʠʭʦʚʢʘ ï ʧʨʦʛʥʦʟʥʘʷ ʟʦʥʘ ʨʘʟʫʧʣʦʪʥʝʥʠʷ 
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ʈʠʩ. 2.13  ɺʨʝʤʝʥʥʦʡ ʩʝʡʩʤʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʄʆɻʊ-2ɼ ʧʦ ʧʨʦʬʠʣʶ 1495015. ʗʛʫʥʩʢʘʷ ʧʣʦʱʘʜʴ 
ʐʪʨʠʭʦʚʢʘ ï ʧʨʦʛʥʦʟʥʘʷ ʟʦʥʘ ʨʘʟʫʧʣʦʪʥʝʥʠʷ 
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ʈʠʩ. 2.14  ɺʨʝʤʝʥʥʦʡ ʩʝʡʩʤʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʄʆɻʊ-2ɼ ʧʦ ʧʨʦʬʠʣʶ 1592028. ɻʨʠʙʥʘʷ ʧʣʦʱʘʜʴ 
ʐʪʨʠʭʦʚʢʘ ï ʧʨʦʛʥʦʟʥʘʷ ʟʦʥʘ ʨʘʟʫʧʣʦʪʥʝʥʠʷ 
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ʈʠʩ. 2.15  ɺʨʝʤʝʥʥʦʡ ʩʝʡʩʤʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʄʆɻʊ-2ɼ ʧʦ ʧʨʦʬʠʣʶ 1589008, ʂʫʩʪʦʚʘʷ ʧʣʦʱʘʜʴ 
 

ʐʪʨʠʭʦʚʢʘ ï ʧʨʦʛʥʦʟʥʘʷ ʟʦʥʘ ʨʘʟʫʧʣʦʪʥʝʥʠʷ 

 

 

 

 

 


