
1 
 

ʋɼʂ 530.1 

 ʉʠʩʪʝʤʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʩ ʚʠʟʫʘʣʠʟʘʮʠʝʡ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʧʨʠ ʫʯʘʩʪʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʝʣʠʯʠʥ 

ɸ.ʉ. ʏʫʝʚ, chuev@mail.ru  

çɺ ʬʠʟʠʢʝé ʥʝʪ ʤʝʩʪʘ ʜʣʷ ʧʫʪʘʥʥʳʭ ʤʳʩʣʝʡ  

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʦʥʠʤʘʶʱʠʝ ʧʨʠʨʦʜʫ ʪʦʛʦ ʠʣʠ  

ʠʥʦʛʦ ʷʚʣʝʥʠʷ ʜʦʣʞʥʳ ʧʦʣʫʯʘʪʴ ʦʩʥʦʚʥʳʝ  

ʟʘʢʦʥʳ ʠʟ ʩʦʦʙʨʘʞʝʥʠʡ ʨʘʟʤʝʨʥʦʩʪʠè.  

ʕʥʨʠʢʦ ʌʝʨʤʠ 

ʀʩʪʠʥʥʦʝ ʧʦʥʠʤʘʥʠʝ ʇʨʠʨʦʜʳ ʩʦʩʪʦʠʪ  

ʚ ʚʦʩʧʨʠʷʪʠʠ ʝʸ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ,  

ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʝʨʚʠʯʥʦʩʪʴʶ ʮʝʣʦʛʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʠʭ ʯʘʩʪʝʡ ʠ ʦʧʨʝʜʝʣʸʥʥʳʤ 

ʚʢʣʶʯʝʥʠʝʤ ʮʝʣʦʛʦ ʚ ʢʘʞʜʫʶ ʵʣʝʤʝʥʪʘʨʥʫʶ 

ʯʘʩʪʴ (ʢʣʝʪʢʫ). 

ɸʚʪʦʨ 

ʉʠʩʪʝʤʘ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ (ʌɺʠɿ) ʧʦʜʨʦʙʥʦ 

ʨʘʩʩʤʦʪʨʝʥʘ ʚ ʨʘʙʦʪʘʭ ʘʚʪʦʨʘ [1 - 6], ʦʜʥʘʢʦ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʚʩʝ ʟʥʘʶʪ ʦʙ ʵʪʦʡ 

ʩʠʩʪʝʤʝ ʠ ʤʘʣʦ ʝʁ  ʧʦʣʴʟʫʶʪʩʷ. ɺ ʬʠʟʠʢʝ ʵʪʘ ʩʠʩʪʝʤʘ ʥʘʠʙʦʣʝʝ ʚʘʞʥʘ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʘ, ʛʜʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʠʟʠʯʝʩʢʠʭ 

ʚʝʣʠʯʠʥ (ʌɺ) ʠ ʜʝʡʩʪʚʫʶʪ ʤʥʦʞʝʩʪʚʦ ʟʘʢʦʥʦʤʝʨʥʳʭ ʩʚʷʟʝʡ. 

ʆʜʥʦʡ ʠʟ ʪʨʫʜʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʌɺʠɿ ʷʚʣʷʝʪʩʷ 

ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ ʝʸ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. ʍʦʪʷ, ʝʩʣʠ ʚʟʷʪʴ ʩʠʩʪʝʤʫ ʭʠʤʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ, ʪʦ ʠ ʜʣʷ ʥʝʸ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʚʘʨʠʘʥʪʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʥʦ ʦʙʦʡʪʠʩʴ ʙʝʟ ʵʪʦʡ ʩʠʩʪʝʤʳ ʚ ʭʠʤʠʠ ʩʝʛʦʜʥʷ ʥʝʚʦʟʤʦʞʥʦ. 

ɽʱʸ ʦʜʥʘ ʩʣʦʞʥʦʩʪʴ ʚ ʩʠʩʪʝʤʥʦʤ ʚʦʩʧʨʠʷʪʠʠ ʦʪʜʝʣʴʥʳʭ ʚʝʣʠʯʠʥ ʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʭʠʤʠʠ ʠʣʠ ʬʠʟʠʢʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʝ ʣʶʜʝʡ 

ʧʨʠʚʳʢʣʠ ʢ ʤʝʭʘʥʠʯʝʩʢʦʤʫ, ʘ ʥʝ ʦʨʛʘʥʠʯʝʩʢʦʤʫ ʚʦʩʧʨʠʷʪʠʶ ʦʢʨʫʞʘʶʱʝʛʦ ʥʘʩ 

ʤʠʨʘ. ɺʦʩʧʨʠʷʪʠʝ ʬʠʟʠʯʝʩʢʦʡ ʇʨʠʨʦʜʳ ʥʝ ʢʘʢ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʘ ʢʘʢ 
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ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʛʜʝ ʮʝʣʦʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʝʨʚʝʝ ʯʘʩʪʝʡ, ʘ ʢʘʞʜʘʷ ʯʘʩʪʴ 

ʚ ʦʧʨʝʜʝʣʸʥʥʦʡ ʤʝʨʝ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʮʝʣʦʝ, ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤʳʤ ʚ 

ʥʘʰʝ ʚʨʝʤʷ. ɼʫʤʘʝʪʩʷ, ʯʪʦ ʩʝʛʦʜʥʷ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʪʦʣʴʢʦ ʚ ʩʠʩʪʝʤʝ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʥʦ ʠ ʚ ʩʠʩʪʝʤʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʱʝʛʦ ʤʠʨʦʧʦʥʠʤʘʥʠʷ.   

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʦʢʘʟʳʚʘʝʪʩʷ ʦʨʛʘʥʠʯʝʩʢʠ ʧʦʜʦʙʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ, ʛʜʝ ʮʝʣʦʝ ʷʚʥʦ ʧʝʨʚʝʝ ʝʛʦ ʯʘʩʪʝʡ, ʘ ʚʩʝ ʯʘʩʪʠ ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ ʟʘʢʦʥʦʤʝʨʥʳʤʠ ʩʚʷʟʷʤʠ. ʕʪʠ ʩʚʷʟʠ ʧʨʠʥʘʜʣʝʞʘʪ ʥʝ ʦʪʜʝʣʴʥʳʤ ʌɺ, ʘ 

ʧʨʠʥʘʜʣʝʞʘʪ ʠʤ ʚ ʩʦʩʪʘʚʝ ʮʝʣʦʛʦ ʠ ʚʥʝ ʮʝʣʦʛʦ ʧʨʦʩʪʦ ʥʝ ʩʫʱʝʩʪʚʫʶʪ.   

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʌɺʠɿ, ʚʳʧʦʣʥʝʥʥʘʷ ʩ 

ʫʯʸʪʦʤ ʨʘʟʤʝʨʥʦʩʪʝʡ ʩʠʩʪʝʤ rʉʀ. ʉʭʝʤʘ ʩʦʜʝʨʞʠʪ ʨʘʟʥʦ-ʫʨʦʚʥʝʚʳʝ ʢʣʘʩʪʝʨʳ, 

ʩʦʜʝʨʞʘʱʠʝ ʌɺ ʙʣʠʟʢʠʝ ʧʦ ʨʘʟʤʝʨʥʦʩʪʷʤ ʠ ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʠʭ ʞʝ LT-

ʨʘʟʤʝʨʥʦʩʪʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪʳ G ʠ k. ɿʥʘʯʝʥʠʷ ʵʪʠʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʠʚʝʜʝʥʳ ʥʘ ʪʦʤ ʞʝ ʨʠʩʫʥʢʝ. ʕʪʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʮʝʣʦʯʠʩʣʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠʣʣʶʩʪʨʠʨʫʶʪ ʩʠʩʪʝʤʥʦʝ ʜʝʣʝʥʠʝ ʚʩʝʭ 

ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʥʘ ʦʪʜʝʣʴʥʳʝ ʢʣʘʩʪʝʨʥʳʝ ʛʨʫʧʧʳ, ʯʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2. 

ʆʪʜʝʣʴʥʳʝ ʣʠʥʠʠ ʠ ʯʝʪʳʨʸʭʫʛʦʣʴʥʳʝ ʬʠʛʫʨʳ ʨʠʩ. 1 ʠ ʨʠʩ. 2 ʠʣʣʶʩʪʨʠʨʫʶʪ 

ʚʦʟʤʦʞʥʳʝ ʩʠʩʪʝʤʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʌɺ, ʫʯʘʩʪʚʫʶʱʠʤʠ ʚ ʬʠʟʠʯʝʩʢʠʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ. ʇʦʜʦʙʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʌɺ ʚʦʟʤʦʞʥʳ ʠ ʚ ʧʨʝʜʝʣʘʭ ʦʪʜʝʣʴʥʳʭ 

ʢʣʘʩʪʝʨʦʚ. 
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ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʠʩʪʝʤʥʳʭ ʢʣʘʩʪʝʨʦʚ ʠ 

ʟʘʢʦʥʦʤʝʨʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʚ ʩʠʩʪʝʤʝ ʌɺʠɿ  

ʅʝʩʤʦʪʨʷ ʥʘ ʤʥʦʛʦʩʣʦʡʥʦʩʪʴ ʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʌɺʠɿ, ʟʘʢʦʥʦʤʝʨʥʳʝ 

ʩʚʷʟʠ ʥʘʠʙʦʣʝʝ ʣʝʛʢʦ ʠ ʧʨʦʩʪʦ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ ʧʦʢʘʟʘʥʥʦʤ ʥʘ ʨʠʩ. 2 ʧʣʦʩʢʦʤ 

ʩʪʨʫʢʪʫʨʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ ʩʠʩʪʝʤʳ. ʕʪʠ ʩʚʷʟʠ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʚ ʚʠʜʝ 

ʚʳʜʝʣʝʥʥʳʭ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʦʚ ʠ ʣʠʥʠʡ, ʠʟʦʙʨʘʞʸʥʥʳʭ ʥʘ ʨʠʩ. 2, ʘ ʥʘ ʨʠʩ. 1 ʵʪʠ 

ʩʚʷʟʠ ʧʦʢʘʟʘʥʳ ʣʠʰʴ ʫʩʣʦʚʥʦ. ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ, ʜʘʥʥʳʝ ʩʚʷʟʠ ʩʦʝʜʠʥʷʶʪ 

ʤʝʞʜʫ ʩʦʙʦʡ ʢʦʥʢʨʝʪʥʳʝ ʌɺ ʦʪʜʝʣʴʥʳʭ ʢʣʘʩʪʝʨʦʚ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩ. 2 ʚʘʨʠʘʥʪ ʧʣʦʩʢʦʛʦ ʢʣʘʩʪʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ʩʠʩʪʝʤʳ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʬʠʟʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ, ʭʦʪʷ ʝʛʦ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠ ʧʦ-ʠʥʦʤʫ. 
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ʈʠʩ. 2. ʉʠʩʪʝʤʘ ʌɺʠɿ ʚ ʧʣʦʩʢʦʤ ʢʣʘʩʪʝʨʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ 

ʉʠʩʪʝʤʥʳʝ ʟʘʢʦʥʦʤʝʨʥʳʝ ʩʚʷʟʠ ʌɺ ʚ ʚʠʜʝ ʚʳʜʝʣʝʥʥʳʭ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʦʚ 

ʠ ʣʠʥʠʡ, ʚʦʦʙʱʝ-ʪʦ, ʧʨʠʩʫʱʠ ʩʠʩʪʝʤʝ ʌɺʠɿ ʚ LT- ʨʘʟʤʝʨʥʦʩʪʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ 

ʌɺ. ʇʦʜʦʙʥʳʝ LT- ʨʘʟʤʝʨʥʦʩʪʥʳʝ ʩʚʷʟʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʣʦʩʢʦʡ ʩʠʩʪʝʤʳ ʌɺ 

ʠʩʧʦʣʴʟʦʚʘʣ ʩʦʚʝʪʩʢʠʡ ʘʚʠʘʢʦʥʩʪʨʫʢʪʦʨ ʈ. ɹʘʨʪʠʥʠ. ʇʨʘʚʜʘ, ʚ ʝʛʦ ʩʠʩʪʝʤʝ ʚʩʝ 

ʌɺ ʙʳʣʠ ʚ LT- ʨʘʟʤʝʨʥʦʩʪʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ LT- ʢʦʦʨʜʠʥʘʪʘʭ. 

ʀʟʦʙʨʘʞʝʥʠʝ ʩʠʩʪʝʤʳ ʌɺ ʧʦ ʚʘʨʠʘʥʪʫ, ʧʨʝʜʣʦʞʝʥʥʦʤʫ ʈ. ɹʘʨʪʠʥʠ, ʧʨʠʚʝʜʝʥʦ 

ʥʘ ʨʠʩ. 3. ʉʠʩʪʝʤʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʌɺ ʟʜʝʩʴ ʥʝ ʟʘʤʝʯʘʣʠʩʴ, ʭʦʪʷ, ʢʘʢ 

ʠ ʚ ʥʘʰʝʡ ʢʣʘʩʪʝʨʥʦʡ ʩʠʩʪʝʤʝ, ʩʚʷʟʠ ʨʷʜʦʤ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʌɺ ʚʠʜʥʳ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʦʥʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʯʝʨʝʟ ʜʣʠʥʫ, ʚʨʝʤʷ ʠ ʩʢʦʨʦʩʪʴ. 

ʀʣʣʶʩʪʨʘʮʠʷ ʚʩʝʭ ʩʠʩʪʝʤʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʌɺ, ʧʦ ʩʫʪʠ, ʯʝʨʝʟ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʙʘʟʦʚʦʛʦ ʫʨʦʚʥʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ 

ʚʝʣʠʯʠʥ ʫʢʘʟʳʚʘʝʪ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʥʘ ʪʦ, ʯʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʚʨʝʤʷ ʟʘʣʦʞʝʥʳ ʚ 

ʦʩʥʦʚʫ ʚʩʝʭ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ, ʥʦ ʤʳ ʵʪʦʛʦ ʜʦ ʢʦʥʮʘ ʝʱʸ ʥʝ ʧʦʥʠʤʘʝʤ. 
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ʈʠʩ.3. ɺʘʨʠʘʥʪ LT- ʨʘʟʤʝʨʥʦʩʪʥʦʡ ʩʠʩʪʝʤʳ ʌɺ ʈ. ɹʘʨʪʠʥʠ 

ʅʘ ʨʠʩ. 4 ʠ ʨʠʩ. 5 ʧʦʢʘʟʘʥʳ ʠʟʦʙʨʘʞʝʥʠʷ ʘʚʪʦʨʩʢʦʛʦ ʚʘʨʠʘʥʪʘ ʩʠʩʪʝʤʳ 

ʌɺʠɿ ʧʦ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʝ ʨʠʩ. 2. ʌɺ ʵʪʠʭ ʚʘʨʠʘʥʪʦʚ ʠʤʝʶʪ ʨʘʟʤʝʨʥʦʩʪʠ ʉʀ. 

ʈʘʩʧʦʣʦʞʝʥʥʳʝ ʪʨʝʫʛʦʣʴʥʠʢʦʤ ʦʧʦʨʥʳʝ ʌɺ ʵʪʠʭ ʨʠʩʫʥʢʦʚ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʜʚʝ 

ʛʣʘʚʥʳʝ ʦʧʦʨʥʳʝ ʚʝʣʠʯʠʥʳ: ʤʦʤʝʥʪ ʠʤʧʫʣʴʩʘ (ʜʝʡʩʪʚʠʝ ʧʦ ʌʝʡʥʤʘʥʫ) ʠ 

ʙʝʟʨʘʟʤʝʨʥʫʶ ʌɺ, ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʧʦʨʥʳʝ ʚʝʣʠʯʠʥʳ: ʵʣʝʢʪʨʠʯʝʩʢʠʡ 

ʟʘʨʷʜ, ʵʣʝʢʪʨʠʯʝʩʢʫ  ʁ ʧʨʦʚʦʜʠʤʦʩʪʴ, ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠ 

ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ.  

ʆʩʥʦʚʥʳʝ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʦʧʦʨʥʳʝ ʚʝʣʠʯʠʥʳ ʠʤʝʶʪ ʤʝʞʜʫ ʩʦʙʦʡ 

ʩʪʨʦʛʦ ʫʧʦʨʷʜʦʯʝʥʥʳʝ ʩʠʩʪʝʤʥʳʝ ʩʚʷʟʠ. ʉʘʤʠ ʌɺ ʜʘʥʥʦʛʦ ʪʠʧʘ ʦʪʥʦʩʷʪʩʷ ʢ 

ʢʚʘʥʪʫʝʤʳʤ ʠ ʢʦʥʩʪʘʥʪʥʳʤ ʚʝʣʠʯʠʥʘʤ (ʂʂɺ), ʘ ʠʭ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ   

ʦʧʨʝʜʝʣʷʝʪ ʚʥʝʰʥʠʡ ʚʠʜ ʩʠʩʪʝʤʳ ʌɺʠɿ. ɺʘʨʠʘʥʪ ʧʣʦʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ʩʠʩʪʝʤʳ ʧʦ ʨʠʩ. 4 ʠ ʨʠʩ. 5 ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʥʦʡ 

ʩʭʝʤʝ ʧʦ ʨʠʩ. 2. ʕʪʦʪ ʚʘʨʠʘʥʪ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʥʘʠʙʦʣʝʝ ʣʝʛʢʦ ʥʘʭʦʜʠʪʴ 

ʩʠʩʪʝʤʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʌɺ, ʜʘʞʝ ʪʝʭ ʠʟ ʥʠʭ, ʢʦʪʦʨʳʝ ʧʦʜʦʙʥʦ ʤʘʩʩʝ ʠ ʩʠʣʝ ʪʦʢʘ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʩʠʩʪʝʤʥʦʡ ʷʯʝʡʢʝ.  
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ʈʠʩ. 4. ʉʠʩʪʝʤʘ ʌɺʠɿ ʩ ʠʣʣʶʩʪʨʘʮʠʝʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

 

ʈʠʩ. 5. ʉʠʩʪʝʤʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʦʧʦʨʥʳʭ ʌɺ, ʦʥʠ ʞʝ ʂʂɺ 
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ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʌɺʠɿ ʜʣʷ ʚʘʨʠʘʥʪʘ, ʠʟʦʙʨʘʞʸʥʥʦʛʦ ʥʘ ʨʠʩ. 4 

ʠ ʨʠʩ. 5 ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 6. 

 

ʈʠʩ. 6. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʌɺʠɿ ʧʨʠ ʩʦʚʤʝʱʝʥʠʠ ʚ ʧʣʘʥʘʨʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ (IT) ʠ ʠʟʤʝʥʝʥʠʷ ʦʙʲʸʤʘ (L3T-1)  

ɼʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤ rʨʠʩ. 6 ʧʦ̫ʩʥʠʤ ʩʣʝʜʫʶʱʝʝ.  

ʌɺ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʩʝʨʝʜʠʥʝ ʩʪʦʨʦʥ ʪʨʝʫʛʦʣʴʥʠʢʘ (ʌ ʠ ne) ʤʦʛʫʪ ʩʚʦʙʦʜʥʦ 

ʧʝʨʝʤʝʱʘʪʴʩʷ ʧʦ ʧʣʦʩʢʦʩʪʠ, ʥʦ ʧʨʠ ʵʪʦʤ ʠʭ ʩʨʝʜʠʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʦʣʞʥʦ 

ʦʩʪʘʚʘʪʴʩʷ ʥʝʠʟʤʝʥʥʳʤ. ʇʨʠ ʵʪʦʤ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʩʥʦʚʥʳʭ ʦʧʦʨʥʳʭ ʌɺ (L0T0 ʠ 

nh) ʥʠʢʘʢ ʥʝ ʤʝʥʷʝʪʩʷ, ʘ ʪʨʝʫʛʦʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʂʂɺ, ʠʟʤʝʥʷʷ ʩʚʦʶ ʬʦʨʤʫ, 

ʦʩʪʘʸʪʩʷ ʪʨʝʫʛʦʣʴʥʳʤ.  

ɼʣʷ ʚʠʟʫʘʣʴʥʦʛʦ ʧʦʷʩʥʝʥʠʷ ʩʢʘʟʘʥʥʦʛʦ, ʥʘ ʨʠʩ. 7 ʧʨʠʚʝʜʝʥʘ ʝʱʸ ʦʜʥʘ 

ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʌɺʠɿ ʩʦ ʩʤʝʱʝʥʠʝʤ ʚ ʨʘʩʧʦʣʦʞʝʥʠʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ. ʂʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ, ʵʪʦ ʩʤʝʱʝʥʠʝ ʩʦ ʩʤʝʥʦʡ 

ʩʠʩʪʝʤʥʦʡ ̫ʯʝʡʢʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ (ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦʙ 

ʠʟʤʝʥʝʥʠʠ ʜʨʫʛʠʭ ʌɺ, ʥʘʧʨʠʤʝʨ, ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ) ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʦʠʟʚʦʣʴʥʳʤ. ɽʱʸ ʦʪʤʝʪʠʤ, ʯʪʦ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʦʧʦʨʥʳʭ ʌɺ, ʚʩʝ ʩʦʩʝʜʥʠʝ ʩ 

ʥʠʤʠ ʧʦ ʢʣʘʩʪʝʨʫ ʚʝʣʠʯʠʥʳ - ʪʦʞʝ ʧʝʨʝʤʝʱʘʶʪʩʷ. 
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ʈʠʩ. 7. ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʌɺʠɿ ʩ ʠʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʟʘʨʷʜʘ (ne) 

ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜ ʚ ʩʠʩʪʝʤʝ ʤʦʞʝʪ 

ʙʳʪʴ ʣʶʙʳʤ, ʧʨʠ ʵʪʦʤ ʚʠʟʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʠʩʪʝʤʳ ʠʟʤʝʥʷʝʪʩʷ ʦʯʝʥʴ 

ʩʠʣʴʥʦ.  ʅʘ ʨʠʩ. 8. ʧʨʠʚʝʜʸʥ ʚʘʨʠʘʥʪ ʩʠʩʪʝʤʳ, ʛʜʝ ʣɻʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ q 

ʧʝʨʝʤʝʱʸʥ ʥʘ ʦʜʥʫ ʩʠʩʪʝʤʥʫʶ ʷʯʝʡʢʫ - ʚʚʝʨʭ ʠ ʚʣʝʚʦ. ʇʨʠ ʪʘʢʦʤ ʩʤʝʱʝʥʠʠ 

ʟʘʨʷʜ ʦʢʘʟʘʣʩʷ ʚ ʪʦʡ ʞʝ ʩʠʩʪʝʤʥʦʡ ʷʯʝʡʢʝ, ʯʪʦ ʠ ʦʙʲʸʤ V.  

ʇʦ ʜʘʥʥʦʤʫ ʠ ʩʣʝʜʫʶʱʠʤ ʨʠʩʫʥʢʘʤ ʚʠʜʥʦ, ʯʪʦ ʩʤʝʱʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʟʘʨʷʜʘ ʜʘʞʝ ʥʘ ʦʜʥʫ ʩʠʩʪʝʤʥʫʶ ʷʯʝʡʢʫ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʝʪ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚ 

ʩʠʩʪʝʤʝ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʌɺ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʧʨʠ ʪʘʢʦʤ 

ʩʤʝʱʝʥʠʠ ʙʘʟʦʚʳʝ ʂʂɺ ʩʦʭʨʘʥʷʶʪ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ, ʘ ʦʩʪʘʣʴʥʳʝ ʌɺ ʠʭ 

ʞʝ ʢʣʘʩʪʝʨʦʚ ʩʦʚʝʨʰʘʶʪ ʢʨʫʛʦʚʳʝ ʧʝʨʝʤʝʱʝʥʠʷ, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʚʥʫʪʨʠ-

ʢʣʘʩʪʝʨʥʳʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʚʷʟʠ ʯʝʨʝʟ ʩʢʦʨʦʩʪʴ. 

ʀʥʪʝʨʝʩʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʨʘʟʤʝʱʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ ʚ 

ʩʠʩʪʝʤʥʦʡ ʷʯʝʡʢʝ ʩ ʤʦʤʝʥʪʦʤ ʠʤʧʫʣʴʩʘ (nh). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʵʪʦʡ ʞʝ ʷʯʝʡʢʝ 

ʦʢʘʟʳʚʘʝʪʩʷ ʧʨʦʚʦʜʠʤʦʩʪʴ (R-1), ʘ ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʷʯʝʡʢʝ ʩ 

ʙʝʟʨʘʟʤʝʨʥʦʡ ʢʦʥʩʪʘʥʪʦʡ (L0T0). 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʠʩʫʥʢʦʚ, ʧʝʨʝʤʝʱʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʙʘʟʦʚʳʭ ʂʂɺ ʠ ʌɺ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʨʷʜʦʤ ʩ ʥʠʤʠ, ʩʚʦʡʩʪʚʝʥʥʦ ʚ ʩʠʩʪʝʤʝ ʌɺʠɿ 

ʪʦʣʴʢʦ ʜʣʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʝʣʠʯʠʥ. 
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ʈʠʩ. 8. ʉʠʩʪʝʤʘ ʌɺʠɿ, ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ ʨʘʩʧʦʣʦʞʝʥ ʚ ʷʯʝʡʢʝ ʩ ʦʙʲʸʤʦʤ 

ʅʘ ʨʠʩ. 9 ʠ ʨʠʩ. 10 ʧʦʢʘʟʘʥʦ ʢʘʢ ʠʟʤʝʥʷʝʪʩʷ ʩʠʩʪʝʤʘ ʌɺʠɿ ʧʨʠ ʜʨʫʛʠʭ 

ʚʦʟʤʦʞʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʧʦʨʥʳʭ ʂʂɺ.  

 

ʈʠʩ. 9. ʉʠʩʪʝʤʘ ʌɺʠɿ ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʟʘʨʷʜʘ ʚ ʦʜʥʦʡ ʷʯʝʡʢʝ c m/t 


