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ʈɽʌɽʈɸʊ 
 

ɹʘʢʘʣʘʚʨʩʢʘʷ ʨʘʙʦʪʘ ʧʦ ʪʝʤʝ çʈʝʢʫʣʴʪʠʚʘʮʠʷ ʰʣʘʤʦʭʨʘʥʠʣʠʱʘ ʥʘ ɸʯʠʥ-

ʩʢʦʤ ʛʣʠʥʦʟʝʤʥʦʤ ʢʦʤʙʠʥʘʪʝè ʩʦʜʝʨʞʠʪ 95 ʩʪʨʘʥʠʮ ʪʝʢʩʪʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ, 

ʚʢʣʶʯʘʝʪ 9 ʪʘʙʣʠʮ, 3 ʧʨʠʣʦʞʝʥʠʷ, 5 ʣʠʩʪʦʚ ʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, 22 ʠʩʪʦʯ-

ʥʠʢʘ ʣʠʪʝʨʘʪʫʨʳ. 

ʆʍʈɸʅɸ ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓ, ʈɽʂʋʃʔʊʀɺɸʎʀʗ ʐʃɸʄʆʍʈɸ-

ʅʀʃʀʑɸ, ʇʈʀʈʆɼʆʆʍʈɸʅʅʓɽ ʄɽʈʆʇʈʀʗʊʀʗ. 

ʎʝʣʴ ʨʘʙʦʪʳ: 

- ʚr ʧʦʣʥʝʥʠʝ ʦʮʝʥʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʦʢʨʫʞʘ-

ʶʱʝʡ ʩʨʝʜʳ ʚ ʨʘʡʦʥʝ ʥʘʤʝʯʘʝʤʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 
- ʚr ʷʚʣʝʥʠʝ ʚʦʟʤʦʞʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʨʠ ʢʦʥ-

ʩʝʨʚʘʮʠʠ ʢʘʨʪʳ ˉ1; 

- ʚʳʧʦʣʥʝʥʠʝ ʦʮʝʥʢʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ; 

- ʧʨʠʚʝʜʝʥʠʝ ʦʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʦʩʥʦʚʥʦʛʦ ʚʘʨʠʘʥʪʘ ʨʝʢʫʣʴʪʠʚʘ-

ʮʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ɹʈ. 

- ʧʨʠʚʝʜʝʥ ʦʙʦʩʥʦʚʘʥʥʳʡ ʚʳʙʦʨ ʦʩʥʦʚʥʦʛʦ ʚʘʨʠʘʥʪʘ ʩ ʧʨʠʚʝʜʝʥʥʳʤ 

ʨʘʩʯʝʪʦʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʘʤʙʳ ʠ ʧʨʝʜʣʦʞʝʥʘ ʚʦʟʤʦʞʥʘʷ ʩʭʝʤʘ ʨʝʢʫʣʴʪʠʚʘʮʠʠ;  

- ʚr ʷʚʣʝʥ  rʚʦʟʤʦʞʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʨʠ ʢʦʥ-

ʩʝʨʚʘʮʠʠ ʢʘʨʪʳ ˉ1; 

- ʚʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. 
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ɸʅʅʆʊɸʎʀʗ 
ʂ ʙʘʢʘʣʘʚʨʩʢʦʡ ʨʘʙʦʪʝ ʥʘ ʪʝʤʫ: çʈʝʢʫʣʴʪʠʚʘʮʠʷ ʰʣʘʤʦʭʨʘʥʠʣʠʱʘ 

ʥʘ ɸʯʠʥʩʢʦʤ ʛʣʠʥʦʟʝʤʥʦʤ ʢʦʤʙʠʥʘʪʝè 

 

ɹʈ ʚʳʧʦʣʥʝʥʘ ʥʘ 95 ʩʪʨʘʥʠʮ ʪʝʢʩʪʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʚʢʣʶʯʘʝʪ 9 ʪʘʙʣʠʮ, 3 

ʧʨʠʣʦʞʝʥʠʷ, 5 ʣʠʩʪʦʚ ʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, 22 ʠʩʪʦʯʥʠʢʘ ʣʠʪʝʨʘʪʫʨʳ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ɸʯʠʥʩʢʠʡ ʛʣʠʥʦʟʝʤʥʳʡ ʢʦʤʙʠʥʘʪ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʰʣʘʤʦʭʨʘʥʠʣʠʱʘ ʢʘʨʪʳ 

ˉ1. 

ɺʦ ʚʚʝʜʝʥʠʠ ʨʘʩʢʨʳʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʙʘʢʘʣʘʚʨʩʢʦʡ ʨʘʙʦʪʳ ʧʦ ʚʳʙʨʘʥ-

ʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ, ʩʪʘʚʠʪʩʷ ʧʨʦʙʣʝʤʘ, ʮʝʣʴ ʠ ʟʘʜʘʯʠ. 
ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʠʩʭʦʜʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ɺʦ ʚʪʦʨʦʡ ʛʣʘʚʝ ʜʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. 

ɺ ʪʨʝʪʴʝʡ ʛʣʘʚʝ ʧʨʠʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ.   

ɺ ʯʝʪʚʝʨʪʦʡ ʛʣʘʚʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. 

ɺ ʧʷʪʦʡ ʛʣʘʚʝ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ. 

ɺ ʰʝʩʪʦʡ ʛʣʘʚʝ ʜʘʥʘ ʵʢʦʣʦʛʦïɻ ʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. 

ɺ ʩʝʜʴʤʦʡ ʛʣʘʚʝ ʦʧʠʩʘʥʘ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʚʳʚʦʜʳ ʧʦ ʙʘʢʘʣʘʚʨʩʢʦʡ ʨʘʙʦ-

ʪʝ. 
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ɺɺɽɼɽʅʀɽ  
 

ʎʝʣʴ ʚʳʧʦʣʥʝʥʠʷ ʙʘʢʘʣʘʚʨʩʢʦʡ ʨʘʙʦʪʳ ï ʚʳʷʚʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʦʪ ʥʘʤʝʯʘʝʤʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʦʛʥʦʟ ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠ 

ʨʠʩʢʦʚ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʨʠʥʷʪʠʠ ʤʝʨ 

ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠ ʩʥʠʞʝʥʠʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ɺ ʙʘʢʘʣʘʚʨʩʢʦʡ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʧʝʮʠʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʨʝʟʫʣʴʪʘʪʳ ʠʥʞʝʥʝʨʥʦïʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʦï

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʚ ʨʘʡʦʥʝ ʰʣʘʤʦʭʨʘʥʠʣʠʱʘ, ʜʘʥʥʳʝ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʳʭ ʜʦʢʣʘʜʦʚ, ʦʬʠʮʠʘʣʴʥʳʭ ʙʘʟ ʜʘʥʥʳʭ, ʬʦʥʜʦʚʳʭ ʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠ-

ʢʦʚ, ʘ ʪʘʢʞʝ ʤʘʪʝʨʠʘʣʦʚ ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʦʪʜʝʣʘ ʵʢʦʣʦʛʠʠ ɸʆ çʈʋʉɸʃ 

ɸʯʠʥʩʢè. 

ɺ ʌʝʜʝʨʘʣʴʥʦʤ ʟʘʢʦʥʝ ʈʌ çʆʙ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè ˉ 7ï

ʌɿ  ʩʪ. 3 ʧʨʝʜʧʠʩʳʚʘʝʪʩ ̫ʦʙʷʟʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ (ʆɺʆʉ)  ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʦʙ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʭʦ-

ʟʷʡʩʪʚʝʥʥʦʡ ʠ ʠʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʦʡ ʤʝʪʦʜʦʣʦʛʠʝʡ ʚʳʧʦʣʥʝʥʠʷ ʆɺʆʉ ʙʦʣʴʰʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʠʟʫʯʝʥʠʶ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʪʫʘʮʠʠ ʠ ʬʦʥʦʚʳʭ ʫʩʣʦʚʠʡ, 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʦïʥʦʨʤʘʪʠʚʥʳʭ, ʧʨʠʨʦʜʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ 

ʬʘʢʪʦʨʦʚ, ʦʮʝʥʢʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʥʘʯʠʤʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʦʪ ʥʘʤʝʯʘʝʤʦʡ ʭʦ-

ʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʮʝʥʢʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ ʠ ʨʝ-

ʢʦʤʝʥʜʘʮʠʷʤ ʧʦ ʠʭ ʫʩʪʨʘʥʝʥʠʶ ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ ʵʪʘʧʘʭ ʧʨʦʝʢʪʥʳʭ ʨʘʟʨʘʙʦ-

ʪʦʢ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʆɺʆʉ ʷʚʣʷʶʪʩʷ ʨʝʰʝʥʠʷ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʣʠ ʥʝʚʦʟʤʦʞʥʦ-

ʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʣʘʥʠʨʫʝʤʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʨʝʢʦ-

ʤʝʥʜʘʮʠʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʝʦʙʭʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠʣʠ 

ʩʥʠʞʝʥʠʷ ʚʳʷʚʣʝʥʥʳʭ ʟʥʘʯʠʤʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʫʩʣʦʚʠʡ ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʘʤʝʯʘʝʤʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 23 ʥʦʷʙʨʷ 1995 

ʛ. ˉ174ïʌɿ çʆʙ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʝè ʧʨʦʝʢʪʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʦʙʲʝʢ-
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ʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʦʪʭʦʜʦʚ IïV ʢʣʘʩʩʦʚ ʦʧʘʩʥʦʩʪʠ, ʩʦʜʝʨ-

ʞʘʱʘʷ ʤʘʪʝʨʠʘʣʳ ʆɺʆʉ ʠ ʤʘʪʝʨʠʘʣʳ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʙʩʫʞʜʝʥʠʡ, ʷʚʣʷʝʪʩʷ 

ʦʙʲʝʢʪʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʟʥʘʯʠʤʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʧʦ ʨʘʟʤʝʱʝʥʠʶ ʦʪʭʦʜʦʚ, ʧʨʦʛʥʦʟ ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʠ ʨʠʩ-

ʢʦʚ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʠʣʠ ʩʥʠʞʝ-

ʥʠʶ ʥʝʛʘʪʠʚʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʦʚ ʨʘʟʤʝʱʝʥʠʷ 

ʦʪʭʦʜʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʫʩʣʦʚʠʡ ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʥʘʤʝʯʘʝʤʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʄʘʪʝʨʠʘʣʳ ʆɺʆʉ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ ʦʙʦʩʥʦʚʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʙʘʟʫ ʦ ʩʦʩʪʦʷʥʠʠ ʪʝʨʨʠʪʦʨʠʠ ʠ ʚʦʟʤʦʞʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ ʧʨʠ ʨʝ-

ʘʣʠʟʘʮʠʠ ʥʘʤʝʯʘʝʤʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʮʝʣʝʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʦʩʪʘʚʣʝʥʳ ʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ɺʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʨʘʡʦʥʝ ʥʘʤʝʯʘʝʤʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʩʦʩʪʦʷʥʠʝ ʚʦʜ-

ʥʳʭ ʨʝʩʫʨʩʦʚ, ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʧʦʯʚʳ, ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʨʘʩʪʠʪʝʣʴ-

ʥʦʩʪʠ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ. ʆʧʠʩʘʥʳ ʢʣʠʤʘʪʠʯʝʩʢʠʝ, ʛʝʦʣʦʛʠʯʝʩʢʠʝ, ʛʠʜʨʦʣʦ-

ʛʠʯʝʩʢʠʝ, ʣʘʥʜʰʘʬʪʥʳʝ, ʩʦʮʠʘʣʴʥʦïɻ ʢʦʥʦʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʟʦʥʳ ʚʣʠʷʥʠʷ ʥʘʤʝʯʘʝʤʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

2. ʆʧʨʝʜʝʣʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʤʝʯʘʝʤʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʧʨʠ ʜʘʣʴʥʝʡʰʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʰʣʘʤʦʭʨʘʥʠʣʠʱʘ. ɺʳʷʚʣʝʥʳ ʚʦʟʤʦʞ-

ʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʨʠ ʢʦʥʩʝʨʚʘʮʠʠ ʢʘʨʪʳ ˉ1. 

3. ʈʘʩʩʤʦʪʨʝʥʳ ʬʘʢʪʦʨʳ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʥʘʤʝʯʘʝʤʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

4. ɺʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢ-

ʪʘ, ʧʨʠʚʝʜʝʥʦ ʦʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʦʩʥʦʚʥʦʛʦ ʚʘʨʠʘʥʪʘ, ʧʨʠʚʝʜʝʥʳ ʨʘʩʯʝʪʳ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʘʤʙʳ ʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʦʟʤʦʞʥʘʷ ʩʭʝʤʘ ʨʝʢʫʣʴʪʠʚʘʮʠʠ. 
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5. ʈʝʢʦʤʝʥʜʦʚʘʥʳ ʤʝʨʦʧʨʠʷʪʠʷ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʝ ʠʣʠ ʩʤʷʛʯʘʶ-

ʱʠʝ ʚʳʷʚʣʝʥʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 
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1 ɸʥʘʣʠʟ ʠʩʭʦʜʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

1.1 ʆʙʱʘʷ ʯʘʩʪʴ 

 

ʐʣʘʤʦʭʨʘʥʠʣʠʱʝ çɸʯʠʥʩʢʦʛʦ ɻʣʠʥʦʟʝʤʥʦʛʦ ʂʦʤʙʠʥʘʪʘè ʟʘʧʨʦʝʢʪʠʨʦ-

ʚʘʥʦ ʧʨʦʝʢʪʥʳʤ ʠʥʩʪʠʪʫʪʦʤ çɺɸʄʀè ʚ 1960ï1967 ʛʛ. ʚ ʩʦʩʪʘʚʝ ʪʨʝʭ ʰʣʘʤʦʚʳʭ 

ʢʘʨʪ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʦʪʭʦʜʦʚ ʛʣʠʥʦʟʝʤʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʰʣʘʤʦʭʨʘʥʠʣʠʱʘ 451 ʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ: ʢʘʨʪʘ ˉ 1 ʧʣʦʱʘʜʴʶ 

191 ʛʘ; ʢʘʨʪʘ ˉ 2 ʧʣʦʱʘʜʴʶ 115 ʛʘ; ʢʘʨʪʘ ˉ 3 ʧʣʦʱʘʜʴʶ 145 ʛʘ. ʂʘʨʪʘ ˉ1 ʧʦ-

ʩʪʨʦʝʥʘ, ʚʚʝʜʝʥʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩ 1970 ʛ. ɺ ʜʘʣʴʥʝʡʰʝʤ, ʚ ʩʚʷʟʠ ʩ ʠʩʯʝʨʧʘʥʠ-

ʝʤ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʸʤʢʦʩʪʠ ʢʘʨʪʳ ʠ ʥʝʛʦʪʦʚʥʦʩʪʴʶ ʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʪʨʦʷʱʝʡʩʷ 

ʢʘʨʪʳ ˉ2 ʰʣʘʤʦʭʨʘʥʠʣʠʱʘ, ʠʥʩʪʠʪʫʪʦʤ çɺɸʄʀè ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʝʢʪ ʥʘʨʘʠɦ-

ʚʘʥʠʷ ʢʘʨʪʳ ˉ1 ʜʦ ʦʪʤʝʪʢʠ ʛʨʝʙʥʷ ʦʛʨʘʞʜʘʶʱʠʭ ʜʘʤʙ 312.00 ʤ. 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʷʥʚʘʨʴ 2017 ʛ. ʢʘʨʪʘ ˉ1 ʰʣʘʤʦʭʨʘʥʠʣʠʱʘ ɸʆ çʈʋʉɸʃ 

ɸʯʠʥʩʢè ʚʳʚʝʜʝʥʘ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ  ʩʚʷʟʠ ʩ ʠʩʯʝʨʧʘʥʠʝʤ ʧʨʦʝʢʪʥʦʡ ʚʤʝʩʪʠ-

ʤʦʩʪʠ. ʇʦʜʘʯʘ ʟʦʣʳ ʠ ʰʣʘʤʘ ʚ ʢʘʨʪʫ ʧʨʝʢʨʘʱʝʥʘ. ʋʨʦʚʝʥʴ ʚʦʜʳ ʚ ʢʘʨʪʝ ˉ1 

ʩʨʘʙʦʪʘʥ ʜʦ ʦʪʤʝʪʢʠ ʧʦʨʦʛʦʚ ʩʙʨʦʩʥʳʭ ʢʦʣʦʜʮʝʚ, ʚʦʜʘ ʦʪʚʝʜʝʥʘ ʚ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʡ ʧʨʦʮʝʩʩ. ʆʙʱʠʡ ʚʠʜ ʢʘʨʪʳ ˉ1 ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʯʝʨʪʝʞʝ ɹʈ ï 18.02.01 

071314548 ï 2017 ɻʏ 01. 

ʂʘʨʪʘ ˉ2 ʥʘʭʦʜʠʪʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʐʣʘʤ ʠ ʟʦʣʘ ʧʦʜʘʶʪʩʷ ʥʘ ʢʘʨʪʫ ˉ2. 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʜʝʢʘʙʨʴ 2016 ʛ. ʦʩʪʘʪʦʯʥʘʷ ʚʤʝʩʪʠʤʦʩʪʴ ʢʘʨʪʳ ˉ2 ʩʦʩʪʘʚʣʷʣʘ 

ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ 6500 ʪʳʩ.ʤ
3
, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʢʣʘʜʠʨʦʚʘʥʠʝ ʟʦʣʳ ʠ ʰʣʘʤʘ ʚ 

ʢʘʨʪʫ ʚ ʪʝʯʝʥʠʝ ʥʝ ʤʝʥʝʝ ʦʜʥʦʛʦ ʛʦʜʘ.  

ɺʝʜʝʪʩʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʢʘʨʪʳ ˉ3 ʰʣʘʤʦʭʨʘʥʠʣʠʱʘ. ʇʦʩʪʨʦʝʥʳ ʦʙʲʝʢʪʳ, 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʚʚʦʜʘ ʢʘʨʪʳ ˉ3 ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ. ɺʳʧʦʣʥʝʥʳ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ 

ʠʩʧʳʪʘʥʠʷ ʢʘʨʪʳ ˉ3 ʧʦ ʧʨʦʚʝʨʢʝ ʮʝʣʦʩʪʥʦʩʪʠ ʧʦʣʠʤʝʨʥʦʛʦ ʧʨʦʪʠʚʦʬʠʣʴʪʨʘ-

ʮʠʦʥʥʦʛʦ ʵʢʨʘʥʘ. ɺ ʭʦʜʝ ʠʩʧʳʪʘʥʠʡ ʢʘʨʪʘ ˉ3 ʟʘʧʦʣʥʝʥʘ ʧʦʜʰʣʘʤʦʚʦʡ ʚʦʜʦʡ, 

ʦʪʦʙʨʘʥʥʦʡ ʠʟ ʢʘʨʪ ˉ1 ʠ ˉ2, ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʜʦ ʦʪʤʝʪʢʠ 199,50. ʇʦʣʫʯʝʥʦ ʟʘ-
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ʢʣʶʯʝʥʠʝ ʦ ʩʦʦʪʚʝʪʩʪʚʠʠ ʧʦʩʪʨʦʝʥʥʦʛʦ ʦʙʲʝʢʪʘ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ɺʝ-

ʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ ʚʚʦʜʫ ʢʘʨʪʳ ˉ3 ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ.  

ɺ ʩʦʩʪʘʚ ɻʊʉ ʢʘʨʪʳ ˉ 1 ʰʣʘʤʦʭʨʘʥʠʣʠʱʘ  ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʩʦʦʨʫʞʝ-

ʥʠʷ ʠ ʩʠʩʪʝʤʳ: 

ï ʧʠʦʥʝʨʥʘʷ ʜʘʤʙʘ ʠʟ ʩʫʛʣʠʥʠʩʪʦʛʦ ʛʨʫʥʪʘ;  

ï ʦʛʨʘʞʜʘʶʱʠʝ ʜʘʤʙʳ ʷʨʫʩʦʚ ʥʘʨʘʱʠʚʘʥʠʷ ʠʟ ʥʝʬʝʣʠʥʦʚʦʛʦ ʰʣʘʤʘ; 

ï ʩʠʩʪʝʤʘ ʛʠʜʨʦʪʨʘʥʩʧʦʨʪʘ;  

ï ʩʠʩʪʝʤʘ ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 

ʇʠʦʥʝʨʥʘʷ ʜʘʤʙʘ  ï  ʥʘʩʳʧʥʘʷ, ʛʨʫʥʪʦʚʘʷ, ʦʜʥʦʨʦʜʥʘʷ ʧʦ ʩʪʨʦʝʥʠʶ. ʆʪ-

ʩʳʧʘʥʘ ʠʟ ʩʫʛʣʠʥʠʩʪʦʛʦ ʛʨʫʥʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʝ ʦʩʥʦʚʘʥʠʝ ʧʦ ʧʝʨʠʤʝʪʨʫ ʢʘʨʪʳ 

ˉ1. ɼʣʠʥʘ ʧʦ ʦʩʠ ʧʠʦʥʝʨʥʦʡ ʜʘʤʙʳ ʢʘʨʪʳ ˉ 1 ʩʦʩʪʘʚʣʷʝʪ  ʦʢʦʣʦ 5,6 ʢʤ. 

ʆʛʨʘʞʜʘʶʱʠʝ ʜʘʤʙʳ ʷʨʫʩʦʚ ʥʘʨʘʱʠʚʘʥʠʷ ʚʦʟʚʦʜʷʪʩʷ ʠʟ ʩʚʝʞʝʥʘʤʳʪʦʛʦ 

ʰʣʘʤʘ ʧʣʷʞʥʦʡ ʟʦʥʳ. ʅʠʞʥʠʡ ʷʨʫʩ (ʧʠʦʥʝʨʥʘʷ ʜʘʤʙʘ) ʦʪʩʳʧʘʥ  ʠʟ ʩʫʛʣʠʥʠʩʪʦ-

ʛʦ ʛʨʫʥʪʘ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʝ ʦʩʥʦʚʘʥʠʝ ʧʦ ʧʝʨʠʤʝʪʨʫ ʢʘʨʪʳ ˉ1. ɼʣʠʥʘ ʧʦ ʦʩʠ ʧʠ-

ʦʥʝʨʥʦʡ ʜʘʤʙʳ ʢʘʨʪʳ ˉ 1 ʩʦʩʪʘʚʣʷʝʪ  ʦʢʦʣʦ 5,6 ʢʤ. 

ʂʘʨʪʘ ˉ1 ʙʳʣʘ ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʘ ʠ ʧʦʩʪʨʦʝʥʘ ʙʝʟ ʧʨʦʪʠʚʦʬʠʣʴʪʨʘʮʠʦʥʥʦ-

ʛʦ ʵʢʨʘʥʘ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘ-

ʥʠʡ ʚ ʧʝʨʠʦʜ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ. ʉ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʧʘʜʘʥʠʷ ʬʠʣʴ-

ʪʨʘʮʠʦʥʥʳʭ ʚʦʜ ʚ ʝʩʪʝʩʪʚʝʥʥʳʝ ʚʦʜʦʝʤʳ, ʧʦ ʪʨʝʤ ʩʪʦʨʦʥʘʤ ʢʘʨʪʳ ˉ1 ʩʦʦʨʫ-

ʞʝʥʳ ʟʘʱʠʪʥʳʝ ʢʘʥʘʣʳ ʚʦʜʦʦʪʚʦʜʥʦʡ ʟʦʥʳ, ʠʟ ʢʦʪʦʨʳʭ ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʚʦʜʳ 

ʦʪʢʘʯʠʚʘʶʪʩʷ ʠ ʧʦʜʘʶʪʩʷ ʚ ʩʠʩʪʝʤʫ ʚʦʜʦʦʙʦʨʦʪʘ ʢʦʤʙʠʥʘʪʘ. ʉ ʯʝʪʚʝʨʪʦʡ ʩʪʦ-

ʨʦʥʳ ʢ ʢʘʨʪʝ ˉ1 ʧʨʠʤʳʢʘʝʪ ʢʘʨʪʘ ˉ2, ʠʤʝʶʱʘʷ ʚ ʦʩʥʦʚʘʥʠʠ ʠ ʧʦ ʦʪʢʦʩʫ ʢʘʨʪʳ 

ˉ1, ʚ ʧʨʠʤʳʢʘʥʠʠ, ʧʦʣʠʤʝʨʥʳʡ ʧʨʦʪʠʚʦʬʠʣʴʪʨʘʮʠʦʥʥʳʡ ʵʢʨʘʥ. ɼʨʝʥʘʞ ʚ ʪʝʣʝ 

ʦʛʨʘʞʜʘʶʱʝʛʦ ʩʦʦʨʫʞʝʥʠʷ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥ. ʈʘʟʛʨʫʟʢʘ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʚʦʜ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʪʝʣʦ ʧʠʦʥʝʨʥʦʡ ʜʘʤʙʳ ʠ ʦʩʥʦʚʘʥʠʝ ʢʘʨʪʳ. 

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʣʝʜʫʶʱʠʝ: 

ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʪʤʝʪʢʘ ʦʛʨʘʞʜʘʶʱʝʡ ʜʘʤʙʳ ʷʨʫʩʦʚ ʥʘʨʘʱʠʚʘʥʠʷ ï 

312,00 ʤ; 



 13      

 

ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʪʤʝʪʢʘ ʰʣʘʤʦʚ ʫ ʚʝʨʭʦʚʦʛʦ ʦʪʢʦʩʘ ʦʛʨʘʞʜʘʶʱʝʡ 

ʜʘʤʙʳ ï 311,50 ʤ; 

ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʧʨʫʜʝïʦʪʩʪʦʡʥʠʢʝ ʅʇʋ= 310,00 ʤ; 

ï ʬʦʨʩʠʨʦʚʘʥʥʳʡ ʧʦʜʧʦʨʥʳʡ ʫʨʦʚʝʥʴ ʌʇʋ=310,50 ʤ; 

ï ʜʣʠʥʘ ʧʦ ʛʨʝʙʥʶ ʩ ʦʪʤʝʪʢʦʡ 312,00 ʤ  ï 3410 ʤ; 

ï ʰʠʨʠʥʘ ʧʦ ʛʨʝʙʥʶ ʩ ʦʪʤʝʪʢʦʡ 312,00 ʤ  ï 10,00 ʤ; 

ï ʢʨʫʪʠʟʥʘ  ʚʝʨʭʦʚʦʛʦ ʠ ʥʠʟʦʚʦʛʦ ʦʪʢʦʩʦʚ ʷʨʫʩʦʚ ʥʘʨʘʱʠʚʘʥʠʷ ʩʦ-

ʩʪʘʚʣʷʝʪ 1,5; 

ï ʛʝʥʝʨʘʣʴʥʘʷ ʢʨʫʪʠʟʥʘ ʥʠʟʦʚʦʛʦ ʦʪʢʦʩʘ ʧʝʨʝʤʝʥʥʘ ï ʦʪ 2,42 ʜʦ 2,78; 

ï ʦʙʱʘʷ ʧʣʦʱʘʜʴ ï 190 ʛʘ; 

ï ʦʙʱʠʡ ʦʙʲʝʤ ð 129,08 ʤʣʥ. ʤ
3
 (ʜʦ ʛʨʝʙʥʷ ʜʘʤʙʳ ʩ ʦʪʤʝʪʢʦʡ 

312,00ʤ); 

ï ʚʤʝʩʪʠʤʦʩʪʴ ð 127,43 ʤʣʥ. ʤ
3
. 

ʉʠʩʪʝʤʘ ʛʠʜʨʦʪʨʘʥʩʧʦʨʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʛʠʜʨʘʚʣʠʯʝʩʢʫ  ʁʫʢʣʘʜʢʫ ʰʣʘ-

ʤʘ ʥʘ ʢʘʨʪʝ ˉ1, ʢʦʪʦʨʘʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʚʥʦʤʝʨʥʳʤ ʥʘʤʳʚʦʤ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʟʘʱʠʪʥʦʛʦ ʧʣʷʞʘ ʧʦ ʚʩʝʤʫ ʧʝʨʠʤʝʪʨʫ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʢʦʣʴʮʝʚʦʡ ʫʢʣʘʜʢʦʡ ʨʘʟʚʦʜʷʱʠʭ ʰʣʘʤʦʧʨʦʚʦʜʦʚ. ʉʠʩʪʝʤʘ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʧʦ-

ʜʘʯʠ ʠ ʫʢʣʘʜʢʠ ʰʣʘʤʘ ʠ ʟʦʣʳ ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʧʦʨʥʦʤʫ ʪʠʧʫ. ɺ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ 

ʛʠʜʨʦʪʨʘʥʩʧʦʨʪʘ ʚʭʦʜʷʪ:  

ï ʮʝʥʪʨʘʣʴʥʘʷ ʰʣʘʤʦʥʘʩʦʩʥʘʷ ʩʪʘʥʮʠʷ ʮʝʭʘ ʛʠʜʨʦʭʠʤʠʠ;  

ï ʙʘʛʝʨʥʳʝ ʥʘʩʦʩʥʳʝ ʩʪʘʥʮʠʠ ʊʕʎ; 

ï ʰʣʘʤʦʥʘʩʦʩʥʘʷ ʩʪʘʥʮʠʷ ʧʦʜʢʘʯʢʠ;  

ï ʰʣʘʤʦʧʨʦʚʦʜʳ: ʤʘʛʠʩʪʨʘʣʴʥʳʝ  ʠ ʨʘʟʚʦʜʷʱʠʝ; 

ï ʟʦʣʦʧʨʦʚʦʜʳ; 

ï ʸʤʢʦʩʪʠ ʘʚʘʨʠʡʥʦʛʦ ʩʙʨʦʩʘ ʰʣʘʤʦʚʦʡ ʧʫʣʴʧʳ ʧʨʠ ʦʧʦʨʦʞʥʝʥʠʠ 

ʰʣʘʤʦʧʨʦʚʦʜʦʚ. 

ʇʨʝʜʫʩʤʦʪʨʝʥʘ ʩʠʩʪʝʤʘ ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʦʜʰʣʘʤʦʚʦʡ ʚʦʜʳ 

ʢʘʨʪʳ ˉ 1 ʰʣʘʤʦʭʨʘʥʠʣʠʱʘ. ʊʠʧ ʩʠʩʪʝʤʳ ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ï ʥʘʧʦʨ-
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ʥʦïʩʘʤʦʪʝʯʥʳʡ. ɺ ʩʦʩʪʘʚ ʩʠʩʪʝʤʳ ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʢʘʨʪʳ ˉ1 ʚʭʦʜʷʪ 

ʩʣʝʜʫʶʱʠʝ ʩʦʦʨʫʞʝʥʠʷ:  

ï ʥʘʩʦʩʥʘʷ ʩʪʘʥʮʠʷ ʧʦʜʰʣʘʤʦʚʦʡ ʚʦʜʳ ˉ2; 

ï ʚʦʜʦʩʙʨʦʩʥʳʝ ʢʦʣʦʜʮʳ ʩ ʦʪʚʦʜʷʱʠʤʠ ʢʦʣʣʝʢʪʦʨʘʤʠ; 

ï ʚʦʜʦʚʦʜʳ ʧʦʜʰʣʘʤʦʚʦʡ ʚʦʜʳ (ʐʆɺʉ); 

ï ʚʦʜʦʚʦʜʳ ʧʦʜʰʣʘʤʦʚʦʡ ʚʦʜʳ (ʐʆɺʅ); 

ï ʧʦʜʚʦʜʷʱʠʡ ʢʘʥʘʣ ʧʦʜʰʣʘʤʦʚʦʡ ʚʦʜʳ;  

ï ʚʦʜʦʧʨʠʝʤʥʳʡ ʢʦʣʦʜʝʮ ʥʘʩʦʩʥʦʡ ʩʪʘʥʮʠʠ ʧʦʜʰʣʘʤʦʚʦʡ ʚʦʜʳ ˉ2; 

ï ʚʦʜʦʦʪʚʦʜʥʘʷ ʟʦʥʘ (ʜʨʝʥʘʞʥʘʷ ʢʘʥʘʚʘ). 

ɺʦʜʦʟʘʙʦʨʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʧʦ ʧʨʦʝʢʪʫ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʫʤʷ ʚʦʜʦʩʙʨʦʩ-

ʥʳʤʠ ʢʦʣʦʜʮʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʝʤʢʦʩʪʠ ʢʘʨʪʳ ˉ 1. ʄʘʢʩʠʤʘʣʴʥʘʷ ʚʦʜʦ-

ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʜʦʩʙʨʦʩʥʦʛʦ ʢʦʣʦʜʮʘ ʂï1 (ʂï14) ʩʦʩʪʘʚʣʷʝʪ 

12000 ʤ
3
/ʯʘʩ,  ʚʦʜʦʩʙʨʦʩʥʦʛʦ ʢʦʣʦʜʮʘ ʂï2 (ʂï15)  ï 8250 ʤ

3
/ʯʘʩ. 

ʆʩʚʝʪʣʝʥʥʘʷ ʧʦʜʰʣʘʤʦʚʘʷ ʚʦʜʘ ʦʪ ʢʦʣʦʜʮʝʚ ʂï1 ʠ ʂï2 ʧʦ ʩʪʘʣʴʥʳʤ ʚʦ-

ʜʦʚʦʜʘʤ ʧʦʩʪʫʧʘʝʪ ʚ ʥʘʩʦʩʥʫʶ ʩʪʘʥʮʠʶ ʧʦʜʰʣʘʤʦʚʦʡ ʚʦʜʳ ˉ2, ʥʘʩʦʩʘʤʠ ʢʦ-

ʪʦʨʦʡ ʧʦʜʘʝʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʥʫʞʜʳ. ʇʦ ʜʣʠʥʝ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʫʩʪʘ-

ʥʦʚʣʝʥʳ ʥʝʧʦʜʚʠʞʥʳʝ ʦʧʦʨʳ ʠ ʇïʦʙʨʘʟʥʳʝ ʢʦʤʧʝʥʩʘʪʦʨʳ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ 

ʣʠʥʝʡʥʳʭ ʜʝʬʦʨʤʘʮʠʡ. ɺʦʜʦʦʪʚʝʜʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʜʥʠʤ ʢʦʣʦʜʮʝʤ, ʜʨʫ-

ʛʦʡ ï ʚ ʨʝʟʝʨʚʝ. 

ɼʣʷ ʩʙʦʨʘ ʠ ʦʪʚʦʜʘ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʚʦʜ ʫ ʧʦʜʦʰʚʳ ʥʘʨʫʞʥʦʛʦ ʦʪʢʦʩʘ 

ʢʘʨʪʳ ˉ1 ʩʫʱʝʩʪʚʫʝʪ ʚʦʜʦʦʪʚʦʜʥʘʷ ʟʦʥʘ. ʌʠʣʴʪʨʘʮʠʦʥʥʳʝ ʚʦʜʳ ʧʦ ʜʨʝʥʘʞʥʦʡ 

ʢʘʥʘʚʝ ʪʨʘʥʩʧʦʨʪʠʨʫʶʪʩʷ ʠ ʩʙʨʘʩʳʚʘʶʪʩʷ ʯʘʩʪʠʯʥʦ ʚ ʩʫʱʝʩʪʚʫʶʱʠʡ ʚʦʜʦʧʦʜ-

ʚʦʜʷʱʠʡ ʢʘʥʘʣ ʧʦʜʰʣʘʤʦʚʦʡ ʚʦʜʳ, ʯʘʩʪʠʯʥʦ ʚ ʚʦʜʦʦʪʚʦʜʥʫʶ ʟʦʥʫ ʢʘʨʪʳ ˉ2. 

ʇʦ ʜʘʥʥʳʤ ʢʦʤʙʠʥʘʪʘ ʩʨʝʜʥʠʡ ʨʘʩʭʦʜ ʜʨʝʥʘʞʥʦʡ ʚʦʜʳ ʩʦʩʪʘʚʣʷʝʪ 30 ʤ
3
/ʯʘʩ. 

ɼʨʝʥʘʞʥʳʝ ʚʦʜʳ ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ ʩʠʩʪʝʤʫ ʚʦʜʦʦʙʦʨʦʪʘ. 

ʉʪʦʢʠ, ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʳʝ ʚ ʧʦʜʚʦʜʷʱʝʤ ʢʘʥʘʣʝ ʧʦʜʰʣʘʤʦʚʦʡ ʚʦʜʳ, ʧʦ-

ʩʪʫʧʘʶʪ ʚ ʚʦʜʦʧʨʠʝʤʥʳʡ ʢʦʣʦʜʝʮ, ʦʙʦʨʫʜʦʚʘʥʥʳʡ ʟʘʪʚʦʨʘʤʠ ʩ ʵʣʝʢʪʨʦʧʨʠʚʦ-

ʜʦʤ. ʆʪ ʚʦʜʦʧʨʠʝʤʥʦʛʦ ʢʦʣʦʜʮʘ ʩʪʦʢʠ ʧʦ ʪʨʝʤ ʚʦʜʦʚʦʜʘʤ ʩʘʤʦʪʝʢʦʤ ʧʦʩʪʫʧʘ-

ʶʪ ʚ ʥʘʩʦʩʥʫʶ ʩʪʘʥʮʠʶ ʧʦʜʰʣʘʤʦʚʦʡ ʚʦʜʳ ˉ2. ʅʘ ʚʭʦʜʝ ʚ ʥʘʩʦʩʥʫʶ ʩʪʘʥʮʠʶ 
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ʩʤʦʥʪʠʨʦʚʘʥ ʫʟʝʣ ʧʝʨʝʢʣʶʯʝʥʠʷ ʋʇï3, ʦʙʦʨʫʜʦʚʘʥʥʳʡ ʩʪʘʣʴʥʦʡ ʪʨʫʙʦʧʨʦʚʦʜ-

ʥʦʡ ʘʨʤʘʪʫʨʦʡ. ʅʘʩʦʩʘʤʠ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ ʦʙʦʨʦʪʥʘʷ ʧʦʜʰʣʘʤʦʚʘʷ ʚʦʜʘ ʯʝʨʝʟ 

ʫʟʝʣ ʧʝʨʝʢʣʶʯʝʥʠʷ ʋʇï4 ʧʝʨʝʢʘʯʠʚʘʝʪʩʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʛʣʠʥʦʟʝʤ-

ʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʚ ʩʠʩʪʝʤʫ ʟʦʣʦʫʜʘʣʝʥʠʷ ʊʕʎ. 

 

1.2 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʪʭʦʜʦʚ, ʩʢʣʘʜʠʨʫʝʤʳʭ ʥʘ ʰʣʘʤʦʭʨʘʥʠʣʠʱʝ 

 

ʈʘʩʯʝʪʥʳʡ ʛʦʜʦʚʦʡ ʦʙʲʝʤ ʥʝʬʝʣʠʥʦʚʦʛʦ ʰʣʘʤʘ, ʨʘʟʤʝʱʘʝʤʦʛʦ ʥʘ ʰʣʘʤʦ-

ʭʨʘʥʠʣʠʱʝ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ 6,5 ʤʣʥ. ʪ/ʛʦʜ, ʟʦʣʳ ʠ ʰʣʘʢʘ ʊʕʎ ï 

0,18 ʤʣʥ. ʪ/ʛʦʜ. 

ʅʝʬʝʣʠʥʦʚʳʡ ʰʣʘʤ ʧʦʩʪʫʧʘʝʪ ʥʘ ʰʣʘʤʦʭʨʘʥʠʣʠʱʝ ʚ ʚʠʜʝ ʧʫʣʴʧʳ ʩʦ 

ʩʨʝʜʥʝʡ ʢʦʥʩʠʩʪʝʥʮʠʝʡ ʊ:ɾ=1:6. ʈʘʩʯʝʪʥʳʡ ʨʘʩʭʦʜ ʧʫʣʴʧʳ ʩʦʩʪʘʚʣʷʝʪ 

4 000 ʤ
3
/ʯʘʩ. 

ɿʦʣʦʰʣʘʢʦʚʘʷ ʧʫʣʴʧʘ ʊʕʎ ʧʦʩʪʫʧʘʝʪ ʩ ʨʘʩʭʦʜʦʤ 1 250 ʤ
3
/ʯʘʩ, ʢʦʥʩʠʩʪʝʥ-

ʮʠʝʡ: ʊ:ɾ = 1:60. 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʪʭʦʜʦʚ, ʩʢʣʘʜʠʨʫʝʤʳʭ ʚ ʰʣʘʤʦʭʨʘʥʠʣʠʱʝ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 ï ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʪʭʦʜʦʚ, ʩʢʣʘʜʠʨʫʝʤʳʭ ʚ ʰʣʘʤʦʭʨʘ-

ʥʠʣʠʱʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʉʦʜʝʨʞʘʥʠʝ, %, ʯʘʩʪʠʮ ʬʨʘʢʮʠʡ, ʤʤ 

<0,01 0,01é0,05 0,05é0,1 0,1é0,25 0,25é0,5 0,5é1,0 1,0é2,0 >2,0 

ʅʝʬʝʣʠʥʦʚʳʡ 

ʰʣʘʤ 

1,2 5,7 8,1 20,0 26,0 26,6 11,1 1,3 

ɿʦʣʦʰʣʘʢʠ 

ʊʕʎ 

7,5 7,0 3,5 8,0 7,0 7,0 12,0 48,0 

 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʢʨʫʧʥʦʩʪʴ ʪʚʝʨʜʦʛʦ ʤʘʪʝʨʠʘʣʘ dʩʨ ʩʦʩʪʘʚʣʷʝʪ: 

ï 0,5 ʤʤ ï ʥʝʬʝʣʠʥʦʚʳʡ ʰʣʘʤ; 



 16      

 

ï 2,0 ʤʤ ï ʟʦʣʘ ʠ ʰʣʘʢ ʊʕʎ. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʰʣʘʤʘ ʛʣʠʥʦʟʝʤʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʟʦʣʦʰʣʘʢʦʚ ʊʕʎ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ: 

ï ʥʝʬʝʣʠʥʦʚʳʡ ʰʣʘʤ: SiO2 ï 29,96%, CaO ï 54,86%, Al2O3 ï 3,4%, 

Fe2O3 ï 3,83%, Na2O ï 1,4%, K2O ï 0,4%, MgO ï 1,4%, SO3 ï 0,18%, Cl ï 0,02%, 

F ï 0,27%, ʧʨʦʯʠʝ ï 0,49%; 

ï ʟʦʣʦʰʣʘʢʠ ʊʕʎ: SiO2 ï 22,5%, CaO ï 44,6%, Al2O3 ï 7,5%, Fe2O3 ï 

11,2%, Na2O ï1,3%, K2O ï 0,3%, MgO ï 4,4%, SO3 ï 6,6%, Cl ï 0,01%, F ï 0,1%, 

ʧʨʦʯʠʝ ï 0,49%. 

ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʰʣʘʤʘ ʩʣʝʜʫʶʱʠʡ: ʜʚʫʢʘʣʴʮʠʝʚʳʡ ʩʠʣʠʢʘʪ ʯʘ-

ʩʪʠʯʥʦ ʛʠʜʨʘʪʠʨʦʚʘʥʥʳʡ ï 80ï85%; ʘʣʶʤʠʥʘʪʳ ï 3,5ï4%; ʦʢʠʩʣʳ ʞʝʣʝʟʘ ï 4%; 

ʱʝʣʦʯʠ ï 2,2ï2,8%; ʤʘʛʥʠʡ ï 1,5%. 

ʐʣʘʤʳ, ʩʢʣʘʜʠʨʫʝʤʳʝ ʚ ʢʘʨʪʝ ˉ 1 ʰʣʘʤʦʭʨʘʥʠʣʠʱʘ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦ-

ʙʦʡ ʧʦʩʣʦʡʥʦ: 

ï ʩʣʘʙʦ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʝ ʧʝʩʢʠ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʤʘʩʩʠʚʘ ʢʘʨʪʳ ï 

ʤʦʱʥʦʩʪʴʶ 2,0ï3,0 ʤ; 

ï ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʝ ʧʝʩʢʠ ʨʘʟʣʠʯʥʦʡ ʤʦʱʥʦʩʪʠ ʦʪ 2,0ï3,0 ʤ ʜʦ ʦʩ-

ʥʦʚʘʥʠʷ ʢʘʨʪ (ʢʘʨʪʘ ˉ 1); 

ï ʚ ʪʦʣʱʝ ʢʘʨʪʳ ˉ 1 ʦʪʤʝʯʘʶʪʩʷ ʧʨʦʩʣʦʠ, ʣʠʥʟʳ ʩʠʣʴʥʦ ʩʮʝʤʝʥʪʠʨʦ-

ʚʘʥʥʳʭ ʧʝʩʢʦʚ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʪʦʨʳʭ ʥʝ ʠʤʝʝʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ. 

ʅʝʬʝʣʠʥʦʚʳʡ ʰʣʘʤ ʛʣʠʥʦʟʝʤʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʟʦʣʦʰʣʘʢʦʚʳʝ ʦʪʭʦʜʳ 

ʊʕʎ ʦʪʥʦʩʷʪʩʷ ʢ 5 ʢʣʘʩʩʫ ʦʧʘʩʥʦʩʪʠ. 

ʌʠʣʴʪʨʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʰʣʘʤʘ ʟʘʚʠʩʷʪ ʦʪ ʢʨʫʧʥʦʩʪʠ ʯʘʩʪʠʮ ʰʣʘʤʘ, 

ʩʪʝʧʝʥʠ ʠʭ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʦʩʪʠ ʠ ʧʦʨʠʩʪʦʩʪʠ. 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʬʠʣʴʪʨʘʮʠʠ ʜʣʷ ʰʣʘʤʘ ʥʝʩʮʝʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʚ ʚʠʜʝ ʧʝʩʢʘ 

ʩʨʝʜʥʝï ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ (ʀɻʕ 1ʘ) ʤʝʥʷʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,75 ï 1,61 ʤ/ʩʫʪ. 

ʂʘʨʪʘ ˉ1 ʩʬʦʨʤʠʨʦʚʘʥʘ ʥʘʤʳʚʥʳʤʠ ʠ ʥʘʩʳʧʥʳʤʠ ʪʝʭʥʦʛʝʥʥʳʤʠ ʛʨʫʥ-

ʪʘʤʠ (tQIV), ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʛʨʫʥʪʘʤ. 
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ʐʣʘʤʳ, ʧʦ ʩʦʩʪʘʚʫ ʠ ʭʘʨʘʢʪʝʨʫ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ ʦʪʭʦ-

ʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʰʣʘʤʳ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʭʠʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʠʨʦʜʥʳʭ ʤʠʥʝʨʘʣʦʚ. 

ʐʣʘʤʳ ʥʠʞʥʠʭ ʙʝʨʤ ʥʘʨʘʱʠʚʘʥʠʷ ʧʦ ʚʨʝʤʝʥʠ ʩʘʤʦʫʧʣʦʪʥʝʥʠʷ ʠ ʫʧʨʦʯ-

ʥʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʩʘʤʦʫʧʣʦʪʥʝʥʥʳʤ ʛʨʫʥʪʘʤ. 

ʊʝʭʥʦʛʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʰʣʘʤʦʭʨʘʥʠʣʠʱʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠʤʝ-

ʶʪ ʟʥʘʯʝʥʠʝ ʧʨʠ ʚʳʙʦʨʝ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ, ʥʦ ʥʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦ-

ʠʟʚʦʜʩʪʚʦ ʠʥʞʝʥʝʨʥʦïʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ. 

 

 

ʈʠʩʫʥʦʢ 1 ï ʉʮʝʤʝʥʪʠʨʦʚʘʥʥʳʡ ʰʣʘʤ 

 

1.3 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʣʴʝʬʘ ʨʘʡʦʥʘ ʰʣʘʤʦʭʨʘʥʠʣʠʱʘ 

 

ʈʘʡʦʥ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ ɸʆ çʈʋʉɸʃ ɸʯʠʥʩʢè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʣʘʙʦʨʘʩʯʣʝʥʝʥʥʫʶ ʨʘʚʥʠʥʫ, ʧʨʠʫʨʦʯʝʥʥʫʶ ʢ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʄʠʥʫʩʠʥʩʢʦʡ 

ʚʧʘʜʠʥʳ. 
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ʆʙʱʘʷ ʚʳʩʦʪʘ ʠ ʨʘʩʯʣʝʥʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʩ ʩʝʚʝʨʦïʟʘʧʘʜʘ ʦʪ 220ï250 ʤ ʥʘ ʶʛʦïʚʦʩʪʦʢ ï ʜʦ 350 ʤ. 

ʈʝʢʘ ʏʫʣʳʤ ï ʦʩʥʦʚʥʘʷ ʚʦʜʥʘʷ ʘʨʪʝʨʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʘʡʦʥʘ. ʈʫʩʣʦ 

ʨʝʢʠ ʘʢʪʠʚʥʦ ʤʝʘʥʜʨʠʨʫʝʪ, ʠʟʦʙʠʣʫʝʪ ʧʨʦʪʦʢʘʤʠ, ʩʪʘʨʠʮʘʤʠ, ʟʘʙʦʣʦʯʝʥʥʳʤʠ 

ʫʯʘʩʪʢʘʤʠ ʧʦʡʤʳ. ʐʠʨʠʥʘ ʨʫʩʣʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 150ï350 ʤ. 

ɺ ʜʦʣʠʥʝ ʨʝʢʠ ʏʫʣʳʤ, ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʚʳʜʝʣʷʶʪʩʷ ʧʝʨʚʘʷ, ʚʪʦʨʘʷ ʠ ʪʨʝ-

ʪʴʷ ʥʘʜʧʦʡʤʝʥʥʳʝ ʪʝʨʨʘʩʳ. 

ʇʦʡʤʘ ʨ. ʏʫʣʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʦʩʢʫʶ ʨʘʚʥʠʥʫ, ʦʩʣʦʞʥʝʥʥʫʶ 

ʥʘʣʠʯʠʝʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʪʘʨʠʮ, ʧʨʦʪʦʢ ʠ ʦʟʝʨ ʩʝʨʧʦʚʠʜʥʦʡ ʬʦʨʤʳ. 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʡʤʳ ʟʘʙʦʣʦʯʝʥʘ. ʇʦʡʤʝʥʥʘʷ ʪʝʨʨʘʩʘ ʦʙʨʘ-

ʟʫʝʪ ʫʩʪʫʧ ʚʳʩʦʪʦʡ 2ï3 ʤ ʥʘʜ ʫʨʝʟʦʤ ʚʦʜʳ ʨ. ʏʫʣʳʤ. ɸʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʩʦ-

ʩʪʘʚʣʷʶʪ 194ï198 ʤ. 

ʇʝʨʚʘʷ ʥʘʜʧʦʡʤʝʥʥʘʷ ʪʝʨʨʘʩʘ ʚʦʟʚʳʰʘʝʪʩʷ ʫʩʪʫʧʦʤ ʚʳʩʦʪʦʡ 4ï11 ʤ ʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʦʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩ ʘʙʩʦʣʶʪʥʳʤʠ ʦʪʤʝʪʢʘʤʠ 196ï210 ʤ. 

ɺʪʦʨʘʷ ʥʘʜʧʦʡʤʝʥʥʘʷ ʪʝʨʨʘʩʘ, ʥʘʠʙʦʣʴʰʘʷ ʧʦ ʪʝʨʨʠʪʦʨʠʠ, ʠʤʝʝʪ ʨʘʚʥʠʥ-

ʥʳʡ ʭʘʨʘʢʪʝʨ, ʦʪʤʝʯʘʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʧʦʥʠʞʝʥʠʷ, ʘʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʩʦʩʪʘʚ-

ʣʷʶʪ 207ï220 ʤ. 

ʊʨʝʪʴʷ ʥʘʜʧʦʡʤʝʥʥʘʷ ʪʝʨʨʘʩʘ ʠʤʝʝʪ ʧʦʣʦʛʦ ʫʚʘʣʠʩʪʳʡ ʵʨʦʟʠʦʥʥʦï

ʘʢʢʫʤʫʣʷʪʠʚʥʳʡ ʨʝʣʴʝʬ, ʧʨʠʤʳʢʘʝʪ ʢʦ ʚʪʦʨʦʡ ʪʝʨʨʘʩʝ ʩ ʶʛʘ, ʨʘʩʯʣʝʥʝʥʘ ʩʝʪʴʶ 

ʙʘʣʦʢ ʠ ʦʚʨʘʛʦʚ. ʅʘʠʙʦʣʝʝ ʚʦʟʚʳʰʝʥʥʳʝ ʫʯʘʩʪʢʠ ʧʨʘʚʦʙʝʨʝʞʴʷ ï ʦʪʨʦʛʠ ʭʨʝʙʪʘ 

ɸʨʛʘ, ʛʦʨʘ ʀʣʝʢ ʠ ʚʦʜʦʨʘʟʜʝʣʴʥʦʝ ʧʣʘʪʦ ʩ ʘʙʩʦʣʶʪʥʳʤʠ ʦʪʤʝʪʢʘʤʠ ʜʦ 320 ʤ. 

ɾʠʣʘʷ ʟʘʩʪʨʦʡʢʘ ʛʦʨʦʜʘ ɸʯʠʥʩʢʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ 

ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩʘʭ ʨ. ʏʫʣʳʤ.  

ʐʣʘʤʦʭʨʘʥʠʣʠʱʝ ɸʆ çʈʋʉɸʃ ɸʯʠʥʩʢè ʟʘʥʠʤʘʝʪ ʯʘʩʪʴ ʧʦʡʤʳ, ʧʝʨʚʦʡ ʠ 

ʚʪʦʨʦʡ ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ ʨ. ʏʫʣʳʤ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʭ ʭʦʣʤʠʩʪʦʡ ʧʦʚʝʨʭʥʦ-

ʩʪʴʶ. ʇʦʡʤʘ ʟʘʥʠʤʘʝʪ ʟʘʧʘʜʥʫʶ ʠ ʩʝʚʝʨʦïʟʘʧʘʜʥʫʶ ʯʘʩʪʴ ʰʣʘʤʦʭʨʘʥʠʣʠʱʘ ï 

ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʢʘʨʪʳ ˉ2 ʠ ʢʘʨʪʘ ˉ 3. ʇʦʡʤʘ ʩʣʦʞʝʥʘ ʨʫʩʣʦʚʳʤ ʘʣʣʶʚʠʝʤ, 

ʧʝʨʝʢʨʳʪʳʤ ʯʝʭʣʦʤ ʩʫʛʣʠʥʢʦʚ ʠ ʩʫʧʝʩʝʡ (ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ). ɺ ʧʨʝʜʝʣʘʭ ʧʦʡʤʳ 

ʠʤʝʶʪʩʷ ʩʪʘʨʠʮʳ, ʛʜʝ ʨʝʯʥʦʡ ʘʣʣʶʚʠʡ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʠʣʘʤʠ, ʛʣʠʥʘʤʠ, ʪʦʨʬʷ-
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ʥʠʢʘʤʠ. ʇʝʨʚʘʷ ʥʘʜʧʦʡʤʝʥʥʘʷ ʪʝʨʨʘʩʘ ʚʳʩʦʪʦʡ 8ï11 ʤ ʩʣʦʞʝʥʘ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʛʘʣʝʯʥʠʢʘʤʠ, ʧʝʩʢʘʤʠ, ʩʫʧʝʩʷʤʠ, ʩʫʛʣʠʥʢʘʤʠ. ɺ ʨʘʡʦʥʝ ʵʪʦʡ ʪʝʨʨʘʩʳ ʥʘʭʦʜʠʪʩʷ 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʘʨʪʳ ˉ1 ʰʣʘʤʦʭʨʘʥʠʣʠʱʘ. 

ʇʨʦʤʳʰʣʝʥʥʘʷ ʧʣʦʱʘʜʢʘ ɸʆ çʈʋʉɸʃ ɸʯʠʥʩʢè ʨʘʩʧʦʣʦʞʝʥʘ ʧʨʝʠʤʫʱʝ-

ʩʪʚʝʥʥʦ ʥʘ ʚʪʦʨʦʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʝ. 

 

 

 

1.4 ʀʥʞʝʥʝʨʥʦïʛʝʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʘʡʦʥʘ 

 

ɺ ʦʙʱʝʤ ʛʝʦʣʦʛʦïʩʪʨʫʢʪʫʨʥʦʤ ʧʣʘʥʝ ʨʘʡʦʥ ʰʣʘʤʦʭʨʘʥʠʣʠʱʘ ʨʘʩʧʦʣʦ-

ʞʝʥ ʫ ʧʦʜʥʦʞʠʷ ʭʨʝʙʪʘ ɸʨʛʘ ʩ ʧʨʠʩʣʦʥʝʥʥʦʡ ʢ ʥʝʤʫ ʜʦʣʠʥʦʡ ʨʝʢʠ ʏʫʣʳʤ. 

ɺ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʘʡʦʥʘ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ 

ʩʣʝʜʫʶʱʠʝ ʦʪʣʦʞʝʥʠʷ: 

- ʚʝʥʜïʥʠʞʥʝʢʝʤʙʨʠʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʛʘʨʴʩʢʦʡ ʪʦʣʱʠ (Vïɭ1gr); 

- ʥʠʞʥʝʢʝʤʙʨʠʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝʤʘʟʫʣʴʩʢʦʡ ʧʦʜʪʦʣʱʠ (ɭ1mz1); 

- ʥʠʞʥʝïʩʨʝʜʥʝʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʦʙʲʝʜʠʥʝʥʥʳʭ ʤʘʢʘʨʦʚʩʢʦʡ ʠ 

ʠʪʘʪʩʢʦʡ ʩʚʠʪ (J1ï2mk+it); 

- ʯʝʪʚʝʨʪʠʯʥʳʝ ʵʣʶʚʠʘʣʴʥʦïʜʝʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ (edQ); 

- ʩʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ III ʥʘʜʧʦʡʤʝʥʥʦʡ 

ʪʝʨʨʘʩʳ (aQ
3
II); 

- ʚʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ II ʥʘʜʧʦʡʤʝʥʥʦʡ 

ʪʝʨʨʘʩʳ (aQ
2
III ); 

- ʚʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ I ʥʘʜʧʦʡʤʝʥʥʦʡ 

ʪʝʨʨʘʩʳ ʨ. ʏʫʣʳʤ (aQ
1
III ); 

- ʩʦʚʨʝʤʝʥʥʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ (aQIV); 

- ʩʦʚʨʝʤʝʥʥʳʝ ʙʠʦʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ (bQIV); 
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- ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ (tQIV). 

ɺʝʥʜïʥʠʞʥʝʢʝʤʙʨʠʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʛʘʨʴʩʢʦʡ ʪʦʣʱʠ (Vïɭ1gr) 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʨʘʡʦʥʝ ʄʘʟʫʣʴʩʢʦʛʦ ʢʘʨʴʝʨʘ ʠʟʚʝʩʪʥʷʢʦʚ. ʅʘʭʦʜʷʪʩʷ ʚ 

ʦʩʥʦʚʘʥʠʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ ʧʣʦʱʘʜʠ. ʇʦʨʦʜʳ ʪʦʣʱʠ ʢʘʨʪʠʨʫʶʪʩʷ ʚ 

ʪʝʢʪʦʥʠʯʝʩʢʠïʧʨʠʧʦʜʥʷʪʳʭ ʙʣʦʢʘʭ ʠ ʷʜʝʨʥʳʭ ʯʘʩʪʷʭ ʘʥʪʠʢʣʠʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ 

ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʄʘʟʫʣʴʢʘ. ɺ ʥʠʟʘʭ ʪʦʣʱʠ ʧʨʝʦʙʣʘʜʘʶʪ ʜʦʣʦʤʠʪʳ, ʩʦʜʝʨʞʘʱʠʝ 

ʥʝʙʦʣʴʰʠʝ ʧʨʦʩʣʦʠ ʠʟʚʝʩʪʥʷʢʦʚ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ï ʠʟʚʝʩʪʥʷʢʠ, ʨʝʜʢʦ ʜʦʣʦʤʠ-

ʪʠʟʠʨʦʚʘʥʥʳʝ, ʩ ʚʢʣʶʯʝʥʠʝʤ ʛʦʨʠʟʦʥʪʦʚ ʫʛʣʝʨʦʜʠʩʪʦïʛʣʠʥʠʩʪʦïʢʨʝʤʥʠʩʪʳʭ, 

ʢʨʝʤʥʠʩʪʳʭ ʩʣʘʥʮʝʚ, ʠʥʦʛʜʘ ʙʨʝʢʯʠʡ, ʧʝʩʯʘʥʠʢʦʚ ʠ ʘʣʝʚʨʦʣʠʪʦʚ ʥʘ ʛʣʠʥʠʩʪʦʤ 

ʮʝʤʝʥʪʝ. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʪʦʣʱʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 1300 ʤ. 

ʅʠʞʥʝʢʝʤʙʨʠʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝʤʘʟʫʣʴʩʢʦʡ ʧʦʜʪʦʣʱʠ (ɭ1mz1) 

ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʄʘʟʫʣʴʢʘ, ʛʜʝ ʦʥʠ ʟʘʣʝʛʘʶʪ ʥʘ 

ʧʦʨʦʜʘʭ ʛʘʨʴʩʢʦʡ ʪʦʣʱʠ. ʇʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʘʥʮʘʤʠ ʢʨʝʤʥʠʩʪʳʤʠ, ʛʣʠ-

ʥʠʩʪʦïʢʨʝʤʥʠʩʪʳʤʠ, ʛʣʠʥʠʩʪʳʤʠ, ʭʣʦʨʠʪïʩʝʨʠʮʠʪʦʚʳʤʠ, ʢʚʘʨʮïʭʣʦʨʠʪʦʚʳʤʠ, 

ʢʚʘʨʮïʭʣʦʨʠʪïʩʝʨʠʮʠʪʦʚʳʤʠ, ʢʚʘʨʮïʧʦʣʝʚʦʰʧʘʪʦʚʳʤʠ, ʙʘʟʘʣʴʪʘʤʠ ʠ ʠʭ ʪʫʬʘ-

ʤʠ, ʠʟʚʝʩʪʥʷʢʘʤʠ, ʨʝʞʝ ʜʘʮʠʪʘʤʠ, ʨʠʦʜʘʮʠʪʘʤʠ ʠ ʠʛʥʠʤʙʨʠʪʘʤʠ. ʆʢʨʘʩʢʘ ʧʦ-

ʨʦʜ ʩʝʨʘʷ, ʟʝʣʝʥʦʚʘʪʦïʩʝʨʘʷ, ʨʝʞʝ ʪʝʤʥʦïʩʝʨʘʷ. ʄʦʱʥʦʩʪʴ ʥʝ ʧʨʝʚʳʰʘʝʪ 700 ʤ. 

ʅʠʞʥʝïʩʨʝʜʥʝʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʦʙʲʝʜʠʥʝʥʥʳʭ ʤʘʢʘʨʦʚʩʢʦʡ ʠ ʠʪʘʪ-

ʩʢʦʡ ʩʚʠʪ (J1ï2mk+it) 

ɿʘʣʝʛʘʶʪ ʥʘ ʛʣʫʙʠʥʝ 4ï8 ʤʝʪʨʦʚ ʧʦʜ ʜʝʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʠ ʜʘ-

ʣʝʝ ʥʘ ʩʝʚʝʨ ʧʦʜ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʖʨʩʢʠʝ ʦʪʣʦ-

ʞʝʥʠʷ ʟʘʣʝʛʘʶʪ ʩ ʨʝʛʠʦʥʘʣʴʥʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʥʘ ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʦʙʨʘʟʦʚʘʥʠʷʭ. 
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ʉʚʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʨʛʠʣʣʠʪʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ, ʫʛʣʠʩʪʳʤʠ ʘʣʝʚʨʦʣʠ-

ʪʘʤ ʠ ʘʨʛʠʣʣʠʪʘʤʠ, ʙʫʨʳʤʠ ʫʛʣʷʤʠ, ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʛʨʘʚʝʣʠʪʘʤʠ, ʨʘʟʥʦʟʝʨʥʠ-

ʩʪʳʤʠ ʧʦʣʠʤʠʢʪʦʚʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ. ʇʨʦʩʣʦʠ ʠ ʧʣʘʩʪʳ ʙʫʨʳʭ ʫʛʣʝʡ ʧʨʠʩʫʪ-

ʩʪʚʫʶʪ ʚ ʩʦʩʪʘʚʝ ʤʘʢʘʨʦʚʩʢʦʡ ʠ ʠʪʘʪʩʢʦʡ ʩʚʠʪ. ʆʢʨʘʩʢʘ ʧʦʨʦʜ ʩʝʨʘʷ, ʨʝʞʝ ʟʝʣʝ-

ʥʦʚʘʪʦï ʠ ʢʦʨʠʯʥʝʚʘʪʦïʩʝʨʘʷ. ʇʦʨʦʜʳ ʠʤʝʶʪ ʧʦʥʠʞʝʥʥʫʶ ʧʨʦʯʥʦʩʪʴ ʟʘ ʩʯʝʪ 

ʛʣʠʥʠʩʪʦʛʦ ʮʝʤʝʥʪʘ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʢʦʨʝʥʥʳʝ ʧʦʨʦʜʳ ʚʳʚʝʪʨʝʣʳ ʜʦ 

ʩʦʩʪʦʷʥʠʷ ʵʣʶʚʠʘʣʴʥʳʭ ʛʣʠʥ ʠ ʩʫʛʣʠʥʢʦʚ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 

ʙʦʣʝʝ 600 ʤ. 

ʏʝʪʚʝʨʪʠʯʥʳʝ ʵʣʶʚʠʘʣʴʥʦïʜʝʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ (edQ) ʧʦʢʨʳʚʘʶʪ 

ʩʧʣʦʰʥʳʤ ʯʝʭʣʦʤ ʚʦʜʦʨʘʟʜʝʣʳ ʠ ʩʢʣʦʥʳ ʛʦʨ. ʆʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʫ-

ʛʣʠʥʢʘʤʠ ʠ ʜʨʝʩʚʷʥʦïɦ ʝʙʥʠʩʪʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʠʟʤʝʥʷʝʪ-

ʩʷ ʦʪ 1 ʜʦ 5 ʤʝʪʨʦʚ. 

ʉ ʧʦʚʝʨʭʥʦʩʪʠ ʥʠʞʥʠʝïʩʨʝʜʥʝʶʨʩʢʠʝ ʧʦʨʦʜʳ ʧʝʨʝʢʨʳʪʳ ʦʪʣʦʞʝʥʠʷʤʠ 

ʘʣʣʶʚʠʘʣʴʥʦʛʦ ʛʝʥʝʟʠʩʘ. ɸʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʜʦʣʠʥʝ 

ʨ. ʏʫʣʳʤ, ʛʜʝ ʩʣʘʛʘʶʪ ʥʘʜʧʦʡʤʝʥʥʳʝ ʪʝʨʨʘʩʳ. 

ʉʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ III ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘ-

ʩʳ (aQ3II) 

ʉʘʤʦʡ ʜʨʝʚʥʝʡ ʪʝʨʨʘʩʦʡ ʨ. ʏʫʣʳʤ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʘʡʦʥʝ ʷʚʣʷʝʪʩʷ 

ʪʨʝʪʴʷ ʥʘʜʧʦʡʤʝʥʥʘʷ ʪʝʨʨʘʩʘ, ʨʘʟʚʠʪʘʷ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʣʦʱʘʜ-

ʢʠ ɸʆ çʈʋʉɸʃ ɸʯʠʥʩʢè. ʆʪʣʦʞʝʥʠʷ ʜʘʥʥʦʡ ʪʝʨʨʘʩʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʨʠʯʥʝ-

ʚʳʤʠ ʠ ʞʝʣʪʦïʙʫʨʳʤʠ ʧʝʩʯʘʥʠʩʪʳʤʠ ʛʣʠʥʘʤʠ ʠ ʧʝʩʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʛʣʠʥ, 

ʛʨʘʚʠʷ, ʛʘʣʝʯʥʠʢʘ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ 10ï20 ʤ. 

ɺʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ II ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘ-

ʩʳ (aQ2III) ʨʘʟʚʠʪʳ ʚ ʨʘʡʦʥʝ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʣʦʱʘʜʢʠ ɸʆ çʈʋʉɸʃ ɸʯʠʥʩʢè. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ ʩ ʣʠʥʟʘʤʠ ʛʘʣʝʯʥʠʢʦʚ, ʩʫʛʣʠʥʢʘʤʠ, 

ʛʘʣʝʯʥʠʢʘʤʠ, ʨʝʞʝ ʛʣʠʥʘʤʠ, ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʴʶ 4,7 ʤ. 
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ɺʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ I ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ 

ʨ. ʏʫʣʳʤ (aQ1III) ʨʘʟʚʠʪʳ ʚ ʨʘʡʦʥʝ ʢʘʨʪʳ ˉ 1 ʰʣʘʤʦʭʨʘʥʠʣʠʱʘ. ʆʪʣʦʞʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʛʣʠʥʠʩʪʳʤʠ ʢʦʩʦʩʣʦʠʩʪʳʤʠ ʧʝʩʢʘʤʠ ʩ ʣʠʥʟʘ-

ʤʠ ʛʘʣʝʯʥʠʢʦʚ, ʩʫʛʣʠʥʢʘʤʠ, ʛʘʣʝʯʥʠʢʘʤʠ, ʨʝʞʝ ʛʣʠʥʘʤʠ. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʦʪ-

ʣʦʞʝʥʠʡ ʧʨʝʚʳʰʘʝʪ 12 ʤʝʪʨʦʚ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ (aQIV) ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʦʡʤʝ 

ʨʝʢ ʏʫʣʳʤ ʠ ʄʘʟʫʣʴʢʘ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʧʝʩʢʘʤʠ, ʠʣʦʚʘʪʳʤʠ ʛʣʠʥʘʤʠ ʠ ʩʫʛʣʠʥ-

ʢʘʤʠ, ʨʝʞʝ ʛʘʣʝʯʥʠʢʘʤʠ. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʭ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦ-

ʞʝʥʠʡ ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 10 ʤʝʪʨʦʚ. ʉʥʠʟʫ ʦʥʠ ʧʦʜʩʪʠʣʘʶʪʩʷ ʶʨʩʢʠʤʠ ʦʪ-

ʣʦʞʝʥʠʷʤʠ ʚ ʧʦʡʤʝ ʨ. ʏʫʣʳʤ ʠ ʥʠʞʥʝʢʝʤʙʨʠʡʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʚ ʧʦʡʤʝ 

ʨ. ʄʘʟʫʣʴʢʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʙʠʦʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ (bQIV) ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʨʬʦʤ ʠ ʩʘ-

ʧʨʦʧʝʣʝʤ. ʉʘʧʨʦʧʝʣʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʧʨʫʜʝ ʬʘʙʨʠʢʠ ʦʙʦʛʘʱʝʥʠʷ ʠʟʚʝʩʪʥʷʢʘ, 

ʧʦʢʨʳʚʘʷ ʚʩʶ ʧʦʚʝʨʭʥʦʩʪʴ ʜʥʘ ʩʣʦʝʤ ʦʪ 0,3 ʜʦ 0,9 ʤ. ʊʦʨʬ ʠʤʝʝʪ ʦʩʪʨʦʚʥʦʝ 

ʨʘʟʚʠʪʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʡʤʳ ʠ ʧʝʨʚʦʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ ʨ. ʏʫʣʳʤ. 

ʇʣʦʱʘʜʴ ʨʘʟʚʠʪʠʷ ʪʦʨʬʦʚ ʟʘʙʦʣʦʯʝʥʘ, ʤʠʢʨʦʨʝʣʴʝʬ ʢʦʯʢʦʚʘʪʳʡ, ʫʨʦʚʝʥʴ ʚʦʜʳ 

ʩʦʚʧʘʜʘʝʪ ʩ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ (tQIV) 
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ɺ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʢʘʨʪ ˉˉ 1, 2 ʠ 3 ʰʣʘʤʦʭʨʘʥʠʣʠʱʘ 

ɸʆ çʈʋʉɸʃ ɸʯʠʥʩʢè ʫʯʘʩʪʚʫʶʪ ʥʘʤʳʚʥʳʝ ʪʝʭʥʦʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʝ ʥʘʢʦʧʣʝʥʠʷʤʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ɸʯʠʥʩʢʦʛʦ ʛʣʠʥʦʟʝʤʥʦʛʦ ʢʦʤ-

ʙʠʥʘʪʘ ʠ ʥʘʩʳʧʥʳʤʠ ʪʝʭʥʦʛʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʦʩʥʦʚʘʥʠʷ ʠ ʪʝʣʘ ʜʘʤʙ. ʆʩ-

ʥʦʚʥʳʤ ʤʠʥʝʨʘʣʦʤ ʰʣʘʤʘ ʷʚʣʷʝʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ï ʜʚʫʭʢʘʣʴʮʠʝ-

ʚʳʡ ʩʠʣʠʢʘʪ Ca2SiO4, ʢʨʦʤʝ ʢʦʪʦʨʦʛʦ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʨʪʣʘʥʜʠʪ ʠ ʢʘʣʴʮʠʪ. 

ʅʘʩʳʧʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʫʥʪʘʤʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ï 

ʩʫʛʣʠʥʢʘʤʠ, ʛʣʠʥʘʤʠ, ʱʝʙʥʝʤ ʠʟʚʝʩʪʥʷʢʦʚ, ï ʠ ʩʪʨʦʠʪʝʣʴʥʳʤ ʤʫʩʦʨʦʤ. ʊʘʢʞʝ 

ʪʝʭʥʦʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘʩʳʧʥʳʤʠ ʛʨʫʥʪʘʤʠ, ʩʣʘʛʘʶʱʠʤʠ ʪʝ-

ʣʦ ʜʘʤʙ ʦʙʦʛʘʱʝʥʠʷ ʠʟʚʝʩʪʥʷʢʘ, ʦʪʚʘʣʘʤʠ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ ʄʘʟʫʣʴʩʢʦʛʦ ʠʟ-

ʚʝʩʪʥʷʢʦʚʦʛʦ ʢʘʨʴʝʨʘ. ʅʘʩʳʧʥʳʝ ʛʨʫʥʪʳ ʜʘʤʙ ʦʙʦʛʘʱʝʥʠʷ ʠʟʚʝʩʪʥʷʢʘ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʱʝʙʝʥʠʩʪʳʤʠ ʠ ʱʝʙʝʥʠʩʪʦʜʨʝʩʚʷʥʠʩʪʳʤʠ ʛʨʫʥʪʘʤʠ ʩ ʣʠʥʟʘʤʠ ʩʫ-

ʛʣʠʥʢʦʚ, ʩ ʚʢʣʶʯʝʥʠʝʤ ʛʨʘʚʠʷ ʜʦ 20%, ʤʦʱʥʦʩʪʴʶ 5ï7 ʤ. 

ʆʪʚʘʣʳ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ ʄʘʟʫʣʴʩʢʦʛʦ ʢʘʨʴʝʨʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʝ-

ʭʘʥʠʯʝʩʢʫʶ ʩʤʝʩʴ ʯʘʩʪʠʮ ʛʦʨʥʳʭ ʧʦʨʦʜ ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʤʝʨʘ ï ʦʪ ʛʣʠʥʠʩʪʳʭ ʜʦ 

ʛʣʳʙ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʘʟʥʳʭ ʪʦʯʢʘʭ ʦʪʚʘʣʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʥʪʥʳʭ ʩʦʦʪʥʦ-

ʰʝʥʠʷʭ. ʄʦʱʥʦʩʪʴ ʦʪʚʘʣʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 1ï2 ʤ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ. 

ɹʠʦʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʨʬʦʤ.  

ʊʦʨʬ ʠʤʝʝʪ ʦʩʪʨʦʚʥʦʝ ʨʘʟʚʠʪʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʡʤʳ ʠ ʧʝʨʚʦʡ ʥʘʜʧʦʡ-

ʤʝʥʥʦʡ ʪʝʨʨʘʩʳ ʨ. ʏʫʣʳʤ. ʇʣʦʱʘʜʴ ʨʘʟʚʠʪʠʷ ʪʦʨʬʦʚ ʟʘʙʦʣʦʯʝʥʘ, ʤʠʢʨʦʨʝʣʴʝʬ 

ʢʦʯʢʦʚʘʪʳʡ, ʫʨʦʚʝʥʴ ʚʦʜʳ ʩʦʚʧʘʜʘʝʪ ʩ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. 

ʊʝʭʥʦʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʰʣʘʤʦʤ ɸɻʂ. 

ɺ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʧʣʦʱʘʜʢʠ ʢʘʨʪʳ ˉ 1 ʰʣʘʤʦʭʨʘʥʠʣʠʱʘ 

ɸʆ çʈʋʉɸʃ ɸʯʠʥʩʢè ʫʯʘʩʪʚʫʶʪ ʥʘʤʳʚʥʳʝ ʪʝʭʥʦʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʝ ʥʘʢʦʧʣʝʥʠʷʤʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ɸʯʠʥʩʢʦʛʦ ʛʣʠʥʦʟʝʤʥʦʛʦ ʢʦʤ-

ʙʠʥʘʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʪʝʭʥʦʛʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʧʠʦʥʝʨʥʦʡ ʜʘʤʙʳ ʠ ʪʝʨʨʠʪʦ-

ʨʠʠ ʧʨʝʪʝʨʧʝʚʰʝʡ ʧʣʘʥʠʨʦʚʢʫ (ʚ ʦʩʥʦʚʘʥʠʠ ʜʘʤʙ). ʕʪʠ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝ-

ʥʳ ʥʘʩʳʧʥʳʤʠ ʛʨʫʥʪʘʤʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ï ʩʫʛʣʠʥʢʘʤʠ, ʛʣʠʥʘʤʠ, 

ʱʝʙʥʝʤ ʠʟʚʝʩʪʥʷʢʦʚ. 
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ɽʩʪʝʩʪʚʝʥʥʳʤʠ ʛʨʫʥʪʘʤʠ ʦʩʥʦʚʘʥʠʷ ʰʣʘʤʦʭʨʘʥʠʣʠʱʘ, ʷʚʣʷʶʪʩʷ ʯʝʪʚʝʨ-

ʪʠʯʥʳʝ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʟʘʣʝʛʘʶʪ ʥʘ ʵʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝ-

ʥʠʷʭ ʤʘʢʘʨʦʚʩʢʦʡ ʠ ʠʪʘʪʩʢʦʡ ʩʚʠʪ ʥʠʞʥʝïʩʨʝʜʥʝʶʨʩʢʠʭ  ʧʦʨʦʜ (J1ï2 mk+it). 

ɸʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʣʘʛʘʶʪ ʧʦʡʤʫ ʠ ʥʘʜʧʦʡʤʝʥʥʳʝ ʪʝʨʨʘʩʳ 

ʨ. ʏʫʣʳʤ. ʃʠʪʦʣʦʛʠʯʝʩʢʠ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʫʛʣʠʥʢʘʤʠ, ʧʝʩʢʘʤʠ ʩ ʣʠʥ-

ʟʘʤʠ ʛʨʘʚʠʷ, ʛʘʣʝʯʥʳʤʠ ʠ ʛʨʘʚʠʡʥʳʤʠ ʛʨʫʥʪʘʤʠ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʘʣ-

ʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 90.0 ʤ. 

ʖʨʩʢʠʝ ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ: ʘʨʛʠʣʣʠʪʳ, ʘʣʝʚʨʦʣʠʪʳ, ʫʛʣʠʩʪʳʝ ʘʣʝʚʨʦʣʠ-

ʪʳ ʠ ʘʨʛʠʣʣʠʪʳ, ʢʦʥʛʣʦʤʝʨʘʪʳ, ʛʨʘʚʝʣʠʪʳ, ʨʘʟʥʦʟʝʨʥʠʩʪʳʝ ʧʦʣʠʤʠʢʪʦʚʳʝ ʧʝʩ-

ʯʘʥʠʢʠ ʚʳʚʝʪʨʝʣʳʝ ʜʦ ʩʦʩʪʦʷʥʠʷ ʩʫʛʣʠʥʢʦʚ ʨʝʞʝ ʩʫʧʝʩʝʡ ʠ ʛʣʠʥ ʛʦʣʫʙʦʚʘʪʦ ï 

ʟʝʣʝʥʳʭ, ʟʝʣʝʥʦʚʘʪʦ ï ʩʝʨʳʭ, ʧʣʦʪʥʳʭ. 
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