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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʧʨʦʙʣʝʤʳ ʧʦʩʪʨʦʝʥʠʷ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʚʦʧʨʦʩʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʦʙʨʝʪʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠ 

ʜʦʤʠʥʠʨʫʶʱʝʝ ʟʥʘʯʝʥʠʝ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʦʙʲʝʢʪʘ ʢʦʤʧʣʝʢʩʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦ ʤʘʩʰʪʘʙʫ, ʛʣʫʙʠʥʥʦʩʪʠ ʠ ʬʠʟʠʯʝʩʢʠʤ 

ʦʩʥʦʚʘʤ ʚʠʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʦʪ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʟʤʝʨʝʥʠʡ ʥʘ ʢʝʨʥʝ, ʦʧʠʩʘʥʠʡ 

ʰʣʠʬʦʚ ʠ ʰʣʘʤʘ ʜʦ ʧʣʦʱʘʜʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʆʜʥʠʤ ʠʟ ʧʝʨʝʜʦʚʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʫʪʝʤ ʧʦʜʦʙʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʥʚʝʨʩʠʷ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʚʦʣʥʦʚʦʛʦ ʧʦʣʷ. ʉ ʮʝʣʴʶ ʦʮʝʥʢʠ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʠʜʘ ʠʥʚʝʨʩʠʦʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʢʦʥʢʨʝʪʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚʳʧʦʣʥʷʝʪʩʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʦ ʜʘʥʥʳʤ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ (ɻʀʉ), ʦʩʥʦʚʦʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ɻʀʉ. ʇʨʠʯʝʤ ʠʟʫʯʝʥʠʝ ʦʜʥʦʨʦʜʥʳʭ, ʤʦʱʥʳʭ, 

ʚʳʜʝʨʞʘʥʥʳʭ ʧʦ ʧʣʦʱʘʜʠ ʪʝʨʨʠʛʝʥʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʩ ʤʘʩʩʠʚʥʦʡ ʪʝʢʩʪʫʨʦʡ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʨʫʜʥʦʩʪʝʡ. ʆʜʥʘʢʦ 

ʢʦʣʠʯʝʩʪʚʦ ʟʘʣʝʞʝʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʢʦʣʣʝʢʪʦʨʘʤ ʪʘʢʦʛʦ ʪʠʧʘ, 

ʥʝʠʟʤʝʥʥʦ ʩʦʢʨʘʱʘʝʪʩʷ, ʘ ʩʨʝʜʠ ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʚʦʟʨʘʩʪʘʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ʩʣʫʯʘʝʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʢʦʣʣʝʢʪʦʨʘʤʠ ʩʣʦʞʥʦʛʦ ʪʠʧʘ. ʉʨʝʜʠ ʧʦʩʣʝʜʥʠʭ ʦʩʦʙʦʝ 

ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʪʦʥʢʦʩʣʦʠʩʪʳʝ ʘʥʠʟʦʪʨʦʧʥʳʝ ʢʦʣʣʝʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʘʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʟʘ ʨʫʙʝʞʦʤ ʠ ʢ 

ʢʦʪʦʨʳʤ ʧʨʠʫʨʦʯʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʧʘʩʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ɺʳʜʝʣʝʥʠʝ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʠ ʦʮʝʥʢʘ ʩʚʦʡʩʪʚ ʘʥʠʟʦʪʨʦʧʥʳʭ ʪʦʥʢʦʩʣʦʠʩʪʳʭ 

ʢʦʣʣʝʢʪʦʨʦʚ ʧʦ ʜʘʥʥʳʤ ɻʀʉ ʩʦʧʨʷʞʝʥ rʩ ʨʷʜʦʤ ʪʨʫʜʥʦʩʪʝʡ, ʧʦʩʢʦʣʴʢʫ ʪʦʣʱʠʥʳ 

ʦʪʜʝʣʴʥʳʭ ʧʨʦʩʣʦʝʚ ʚ ʥʠʭ ʥʘʭʦʜʷʪʩʷ ʥʠʞʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʨʘʟʨʝʰʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʤʝʪʦʜʦʚ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɻʀʉ, ʠ ʩʘʤ ʢʦʣʣʝʢʪʦʨ ʠʤʝʝʪ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʩʭʦʞʫʶ ʩ ʛʣʠʥʠʩʪʦʡ ʧʦʨʦʜʦʡ. 
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ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʨʘʟʨʝʟʦʚ, ʠʭ 

ʤʦʜʝʣʝʡ ʠ ʦʙʦʩʥʦʚʘʥʠʶ ʤʝʪʦʜʠʢʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ɻʀʉ,  ʤʦʜʝʣʠʨʦʚʘʥʠʶ 

ʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜ ʚ ʫʩʣʦʚʠʷʭ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʪʝʨʨʠʛʝʥʥʳʭ ʨʘʟʨʝʟʦʚ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʝʡ ʪʦʥʢʦʩʣʦʠʩʪʦʛʦ ʨʘʟʨʝʟʘ 

ʠ ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʛʥʦʟʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʧʦ 

ʩʝʡʩʤʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʚ ʪʝʨʨʠʛʝʥʥʦʤ ʨʘʟʨʝʟʝ ʥʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ 

ʠʟʤʝʥʝʥʠʷ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʨʦʜ, ʘ ʪʘʢʞʝ ʩʪʝʧʝʥʠ ʠ ʭʘʨʘʢʪʝʨʘ 

ʥʘʩʳʱʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ ʥʘ ʫʧʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ 

1. ʀʟʫʯʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ; 

2. ʉʦʟʜʘʥʠʝ ʧʝʪʨʦʬʠʟʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ɻʀʉ ʚ 

ʫʩʣʦʚʠʷʭ ʪʦʥʢʦʩʣʦʠʩʪʦʛʦ ʨʘʟʨʝʟʘ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʢʝʨʥʘ ʠ ɻʀʉ; 

3. ʇʦʩʪʨʦʝʥʠʝ ʦʙʲʝʤʥʦʡ ʤʦʜʝʣʠ ʧʦʨʦʜ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ 

ɻʀʉ; 

4. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʧʦ ʜʘʥʥʳʤ ɻʀʉ, ʦʮʝʥʢʘ ʧʨʠʤʝʥʠʤʦʩʪʠ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʚʝʨʩʠʠ ʚ ʫʩʣʦʚʠʷʭ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʧʦʨʦʜ ʩ 

ʮʝʣʴʶ ʧʨʦʛʥʦʟʘ ʢʦʣʣʝʢʪʦʨʦʚ; 

5. ʆʙʦʩʥʦʚʘʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ 

ʨʘʟʥʦʩʪʝʡ ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʠ ʩʪʝʧʝʥʠ ʠʭ ʥʘʩʳʱʝʥʠʷ ʚ 

ʧʦʣʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʫʧʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʄʝʪʦʜʳ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ 

ʇʨʠ ʨʝʰʝʥʠʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʟʘʜʘʯ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: ʘʥʘʣʠʟ ʠ ʦʙʦʙʱʝʥʠʝ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ, 

ʢʘʩʘʶʱʠʭʩʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʪʝʨʨʠʛʝʥʥʳʭ 

ʢʦʣʣʝʢʪʦʨʦʚ, ʩʚʦʡʩʪʚ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ɻʀʉ ʚ 

ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʘʥʠʟʦʪʨʦʧʥʳʭ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʘ ʪʘʢʞʝ ʚʦʧʨʦʩʦʚ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʦ ʜʘʥʥʳʤ ɻʀʉ; 

ʘʥʘʣʠʟ ʠʤʝʶʱʠʭʩʷ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʙʦʣʝʝ ʯʝʤ ʥʘ 

600 ʦʙʨʘʟʮʘʭ ʢʝʨʥʘ; ʫʪʦʯʥʝʥʠʝ ʠʤʝʶʱʠʭʩʷ ʤʝʪʦʜʠʢ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ɻʀʉ 
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ʜʣʷ ʫʩʣʦʚʠʡ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʪʠʧʦʚ ʦʪʣʦʞʝʥʠʡ; ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʦʙʦʙʱʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʛʝʦʣʦʛʦ-

ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ 26 ʩʢʚʘʞʠʥʘʤ ʠʟʫʯʘʝʤʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ: 

Microsoft Excel, PowerLog (ʚ ʪʦʤ ʯʠʩʣʝ ʤʦʜʫʣʴ RPM) ʠ Techlog. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʳʭ ʘʚʪʦʨʦʤ ʚʳʚʦʜʦʚ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʧʨʦʚʝʨʷʣʘʩʴ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʤʘʪʝʨʠʘʣʦʚ ɻʀʉ, ʩ ʜʘʥʥʳʤʠ ʦʧʨʝʜʝʣʝʥʠʡ ʥʘ ʢʝʨʥʝ ʠ ʦʧʨʦʙʦʚʘʥʠʡ 

ʧʣʘʩʪʦʚ. ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʥʘ 

ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ï ʧʫʪʝʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʤʦʜʝʣʴʥʳʭ ʢʨʠʚʳʭ ʩ ʠʟʤʝʨʝʥʥʳʤʠ 

ʜʘʥʥʳʤʠ (ʥʘ ʧʣʘʥʰʝʪʘʭ ʠ ʢʨʦʩʩ-ʧʣʦʪʘʭ) ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ï ʚʝʣʠʯʠʥʝ 

ʥʝʚʷʟʢʠ ʤʝʞʜʫ ʠʟʤʝʨʝʥʥʳʤʠ ʠ ʤʦʜʝʣʴʥʳʤʠ ʜʘʥʥʳʤʠ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʡ 20%. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ  

1. ʈʘʟʨʘʙʦʪʘʥʳ ʘʣʛʦʨʠʪʤʳ ʚʳʜʝʣʝʥʠʷ ʠ ʦʮʝʥʢʠ ʩʚʦʡʩʪʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʤʝʶʱʝʤʩʷ ʢʦʤʧʣʝʢʩʝ ʜʘʥʥʳʭ 

ʢʝʨʥʘ ʠ ɻʀʉ ʩ ʫʯʝʪʦʤ ʣʠʪʦʣʦʛʦ-ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʟʫʯʘʝʤʳʭ 

ʦʪʣʦʞʝʥʠʡ.  

2. ɺʧʝʨʚʳʝ ʚʳʧʦʣʥʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʦ 

ʜʘʥʥʳʤ ɻʀʉ ʚ ʪʦʥʢʦʩʣʦʠʩʪʦʤ ʨʘʟʨʝʟʝ ʚʠʢʫʣʦʚʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʤʦʜʝʣʝʡ, ʫʯʠʪʳʚʘʶʱʠʭ ʬʦʨʤr ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʣʠʥʠʩʪʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. 

3. ɼʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʨʘʟʨʝʟʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʪʦʥʢʦʩʣʦʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ,  

ʚʧʝʨʚʳʝ ʚʳʧʦʣʥʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʤʠ ʚʠʜʘʤʠ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʜʘʥʥʳʝ 

ʢʝʨʥʘ, ɻʀʉ ʠ ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ).  

4. ɺʧʝʨʚʳʝ ʦʧʨʝʜʝʣʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʫʩʪʘʥʦʚʣʝʥʳ ʢʨʠʪʝʨʠʠ ʚʳʜʝʣʝʥʠʷ 

ʢʦʣʣʝʢʪʦʨʦʚ ʧʦ ʫʧʨʫʛʠʤ ʩʚʦʡʩʪʚʘʤ ʩ ʫʯʝʪʦʤ ʬʘʮʠʘʣʴʥʳʭ ʦʙʩʪʘʥʦʚʦʢ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ. 
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ʆʩʥʦʚʥʳʝ ʟʘʱʠʱʘʝʤʳʝ ʧʦʣʦʞʝʥʠʷ 

1. ɸʥʘʣʠʟ ʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʷʪʴ ʩ ʫʯʝʪʦʤ 

ʬʘʮʠʘʣʴʥʳʭ ʦʙʩʪʘʥʦʚʦʢ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʜʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʛʥʦʟʘ ʢʦʣʣʝʢʪʦʨʦʚ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʚʝʨʩʠʠ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʳʨʘʙʦʪʘʥʥʳʭ ʢʨʠʪʝʨʠʝʚ. 

2. ʆʮʝʥʢʘ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʠ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ ʨʘʟʥʦʪʠʧʥʳʭ 

ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦʨʦʜ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ ʂʨʘʩʥʦʣʝʥʠʥʩʢʦʛʦ 

ʩʚʦʜʘ, ʘʯʠʤʦʚʩʢʠʭ ʦʪʣʦʞʝʥʠʡ (ɸʯ-1) ʉʫʨʛʫʪʩʢʦʛʦ ʩʚʦʜʘ ʠ ʦʪʣʦʞʝʥʠʡ 

ʪʫʨʦʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʘʢʚʘʪʦʨʠʠ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ ʜʦʣʞʥʘ 

ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʩ ʫʯʝʪʦʤ ʦʙʦʩʥʦʚʘʥʥʳʭ ʚ ʨʘʙʦʪʝ ʠʥʪʝʨʧʨʝʪʘʮʠʦʥʥʳʭ ʠ 

ʧʝʪʨʦʫʧʨʫʛʠʭ ʤʦʜʝʣʝʡ.  

3. ɺʳʜʝʣʝʥʠʝ ʢʦʣʣʝʢʪʦʨʦʚ ʧʦ ʫʧʨʫʛʠʤ ʧʘʨʘʤʝʪʨʘʤ (Vp/VS, AI) ʩʣʝʜʫʝʪ 

ʧʨʦʠʟʚʦʜʠʪʴ ʥʘ ʦʩʥʦʚʘʥʠʠ  ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ  ʩʚʦʡʩʪʚ 

ʧʦʨʦʜ ï ʧʦʨʠʩʪʦʩʪʠ, ʛʣʠʥʠʩʪʦʩʪʠ ʠ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ, ʦʙʦʩʥʦʚʘʥʥʳʭ ʚ 

ʨʘʙʦʪʝ ʜʣʷ ʦʪʣʦʞʝʥʠʡ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ ʂʨʘʩʥʦʣʝʥʠʥʩʢʦʛʦ ʩʚʦʜʘ ʠ 

ʘʯʠʤʦʚʩʢʠʭ ʦʪʣʦʞʝʥʠʡ (ɸʯ-1) ʉʫʨʛʫʪʩʢʦʛʦ ʩʚʦʜʘ. 

ʇʫʙʣʠʢʘʮʠʠ 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʨʘʙʦʪʳ ʙʳʣʠ ʜʦʣʦʞʝʥʳ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ ʰʢʦʣʳ-

ʩʝʤʠʥʘʨʘ çʇʝʪʨʦʬʠʟʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ. ʇʝʪʨʦʤʦʜʝʣʴè 

(2013 ʛ.); ʥʘ ʩʦʚʤʝʩʪʥʦʤ ʩʝʤʠʥʘʨʝ EAGE/SPE çɻʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʡ 

ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠè (2013 ʛ.); ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʭ çɻʫʙʢʠʥʩʢʠʝ 

ʯʪʝʥʠʷè (2014, 2016 ʛʛ.); ʥʘ ʩʝʤʠʥʘʨʝ çɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʛʝʦʣʦʛʠʠ ʚ ʧʦʜʩʯʝʪʝ 

ʟʘʧʘʩʦʚ ʠ ʦʮʝʥʢʝ ʨʝʩʫʨʩʦʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚè (2014 ʛ.); ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʦʤ 

ʄʦʣʦʜʝʞʥʦʤ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʤ ʂʦʥʛʨʝʩʩʝ çʅʝʬʪʝʛʘʟʦʚʳʝ ɻʦʨʠʟʦʥʪʳè 

(2014 ʛ.); ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʏʝʨʝʟ 

ʠʥʪʝʛʨʘʮʠʶ ʛʝʦʥʘʫʢ ð ʢ ʧʦʩʪʠʞʝʥʠʶ ʛʘʨʤʦʥʠʠ ʥʝʜʨè, EAGE (2016 ʛ.). 

ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ ʯʝʪʳʨʝ ʩʪʘʪʴʠ, ʪʨʠ ʠʟ ʢʦʪʦʨʳʭ ï ʚ 

ʠʟʜʘʥʠʷʭ, ʚʭʦʜʷʱʠʭ ʚ ʧʝʨʝʯʝʥʴ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʡ ɺɸʂ. 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʠ ʣʠʯʥʳʡ ʚʢʣʘʜ 

ʈʘʟʨʘʙʦʪʘʥʥʝr ʘʣʛʦʨʠʪʤʳ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ɻʀʉ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɻʀʉ ʚ ʪʝʨʨʠʛʝʥʥʳʭ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʦʪʣʦʞʝʥʠʷʭ 

ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʦʮʝʥʢʫ ʧʘʨʘʤʝʪʨʦʚ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʢʘʢ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʪʘʢ ʠ ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʠʤ ʧʦʨʦʜʘʭ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ.  

ɸʚʪʦʨʦʤ ʚʳʧʦʣʥʷʣʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʝʨʥʘ, ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʜʘʥʥʳʭ ɻʀʉ,  ʘ ʪʘʢʞʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʝʥʥʦʛʦ 

ʧʝʪʨʦʫʧʨʫʛʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣ ʦʙʦʩʥʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʢʨʠʪʝʨʠʠ 

ʚʳʜʝʣʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʫʧʨʫʛʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʚ ʠʟʫʯʘʝʤʳʭ ʦʪʣʦʞʝʥʠʷʭ ʩ ʫʯʝʪʦʤ ʬʘʮʠʘʣʴʥʳʭ ʦʙʩʪʘʥʦʚʦʢ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ ʪʠʧʘ ʢʦʣʣʝʢʪʦʨʘ. 

ʆʙʲʝʤ ʠ ʩʪʨʫʢʪʫʨʘ ʨʘʙʦʪʳ 

ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʯʝʪʳʨʝʭ ʛʣʘʚ ʠ ʟʘʢʣʶʯʝʥʠʷ, ʠʟʣʦʞʝʥʥʳʭ 

ʥʘ 152 ʩʪʨʘʥʠʮʝ, ʚʢʣʶʯʘʷ 104 ʨʠʩʫʥʢʘ, 9 ʪʘʙʣʠʮ ʠ ʩʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ, 

ʚʢʣʶʯʘʶʱʠʡ 78 ʥʘʠʤʝʥʦʚʘʥʠʡ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʛʣʫʙʦʢʫʶ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʠ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʥʘʫʯʥʦʤʫ 

ʨʫʢʦʚʦʜʠʪʝʣʶ, ʢ.ʛ.-ʤ.ʥ., ʜʦʮʝʥʪʫ  ʉʦʢʦʣʦʚʦʡ ʊʘʪʴʷʥʝ ʌʝʜʦʨʦʚʥʝ ʟʘ ʚʩʝʩʪʦʨʦʥʥʶʶ 

ʧʦʜʜʝʨʞʢʫ, ʧʦʤʦʱʴ, ʚʥʠʤʘʥʠʝ ʠ ʪʝʨʧʝʥʠʝ.  

ɸʚʪʦʨ ʧʨʠʟʥʘʪʝʣʝʥ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʤʫ ʩʦʩʪʘʚʫ ʢʘʬʝʜʨʳ 

ɻʀʉ ʈɻʋ ʥʝʬʪʠ ʠ ʛʘʟʘ ʠʤ. ʀ.ʄ. ɻʫʙʢʠʥʘ, ʦʩʦʙʝʥʥʦ ʜ.ʛ.-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨʫ 

ɻ.ʄ. ɿʦʣʦʝʚʦʡ, ʜ.ʪ.ʥ, ʧʨʦʬʝʩʩʦʨʫ ʄ.ʀ. ʂʨʝʤʝʥʝʮʢʦʤʫ, ʢ.ʛ.-ʤ.ʥ., ʜʦʮʝʥʪʫ 

ɸ.ɺ. ɻʦʨʦʜʥʦʚʫ, ʢ.ʛ.-ʤ.ʥ., ʜʦʮʝʥʪʫ ʄ.ʉ. ʍʦʭʣʦʚʦʡ ʠ ʢ.ʛ.-ʤ.ʥ., ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʶ 

ʄ.ɺ. ʂʫʣʘʧʦʚʦʡ ʟʘ ʮʝʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʟʘʤʝʯʘʥʠʷ ʧʨʠ ʦʙʩʫʞʜʝʥʠʠ ʨʘʙʦʪʳ; 

ʪʘʢʞʝ ʘʚʪʦʨ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʢʦʣʣʝʛʘʤ: ʢ.ʛ.-ʤ.ʥ., ʇ.ʉ. ʂʫʣʷʧʠʥʫ, 

ʀ.ɸ. ɹʘʙʝʥʢʦ (ʆʆʆ "ʈʅ-ʕʢʩʧʣʦʨʝʡʰʥ"), ʢ.ʛ.-ʤ.ʥ., ɽ.ʆ. ʄʘʣʳʰʝʚʦʡ, ʢ.ʛ.-ʤ.ʥ., ʆ.ɻ. 

ʅʠʢʠʬʦʨʦʚʦʡ (ʆʆʆ "ʈʅ-ʐʝʣʴʬ-ɸʨʢʪʠʢʘ) ʠ ɸ.ɸ. ʈʘʜʯʝʥʢʦ (CGG Vostok) ʟʘ 

ʧʣʦʜʦʪʚʦʨʥʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʮʝʥʥʳʝ ʩʦʚʝʪʳ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. 
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ɻʃɸɺɸ 1. ʉʆɺʈɽʄɽʅʅʆɽ ʉʆʉʊʆʗʅʀɽ ʇʈʆɹʃɽʄʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʊʆʅʂʆʉʃʆʀʉʊʓʍ ʊɽʈʈʀɻɽʅʅʓʍ ʂʆʃʃɽʂʊʆʈʆɺ ʄɽʊʆɼɸʄʀ 

ʇʈʆʄʓʉʃʆɺʆʁ ɻɽʆʌʀɿʀʂʀ 

1.1. ʆʩʦʙʝʥʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʨʘʟʨʝʟʦʚ 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʜʘʥʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ ʚ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʧʝʪʨʦʬʠʟʠʯʝʩʢʦʡ 

ʦʩʥʦʚʳ ʜʣʷ ʨʝʰʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʤʝʪʦʜʘʤʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʚʝʨʩʠʠ ʠ 

ʠʤʝʣʘ ʨʷʜ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʦʪʣʠʯʘʶʱʠʭ ʝʝ ʘʣʛʦʨʠʪʤ ʦʪ ʘʣʛʦʨʠʪʤʘ ʜʣʷ ʤʘʩʩʠʚʥʳʭ 

ʢʦʣʣʝʢʪʦʨʦʚ. ɺʦ-ʧʝʨʚʳʭ, ʜʣʷ ʮʝʣʝʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʚʝʨʩʠʠ ʥʝʦʙʭʦʜʠʤʘ 

ʥʝʧʨʝʨʳʚʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʚʦʡʩʪʚ ʨʘʟʨʝʟʘ ʚʦ ʚʩʝʤ ʠʥʪʝʨʚʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

(ʢʘʢ ʚ ʢʦʣʣʝʢʪʦʨʘʭ, ʪʘʢ ʠ ʥʝʢʦʣʣʝʢʪʦʨʘʭ). ɺʦ-ʚʪʦʨʳʭ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ɻʀʉ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʧʝʨʩʧʝʢʪʠʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ 

ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʠʟʫʯʘʝʤʳʭ ʧʣʘʩʪʘʭ. 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʠʟʫʯʘʝʤʳʝ ʪʦʥʢʦʩʣʦʠʩʪʳʝ ʪʝʨʨʠʛʝʥʥʳʝ 

ʢʦʣʣʝʢʪʦʨʳ ʦʙʣʘʜʘʶʪ ʦʪʣʠʯʠʪʝʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʥʘ ʢʨʠʚʳʭ ɻʀʉ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ çʪʨʘʜʠʮʠʦʥʥʳʤʠè ʤʘʩʩʠʚʥʳʤʠ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤʠ ʢʦʣʣʝʢʪʦʨʘʤʠ.  

ʈʘʟʨʝʟʳ ʩʢʚʘʞʠʥ ʠʟʫʯʘʝʤʳʭ ʧʣʦʱʘʜʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʥʢʦʩʣʦʠʩʪʳʤʠ 

ʘʥʠʟʦʪʨʦʧʥʳʤʠ ʪʝʨʨʠʛʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʇʦʜʦʙʥʳʡ ʪʠʧ ʦʪʣʦʞʝʥʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʦʥʢʠʤ ʯʝʨʝʜʦʚʘʥʠʝʤ ʧʨʦʩʣʦʝʚ ʢʦʣʣʝʢʪʦʨʘ ʠ ʥʝʢʦʣʣʝʢʪʦʨʦʚ, ʘ 

ʪʦʣʱʠʥʳ ʦʪʜʝʣʴʥʳʭ ʧʨʦʩʣʦʝʚ ʠʟʤʝʥʷʶʪʩʷ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʣʠʤʝʪʨʦʚ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʩʘʥʪʠʤʝʪʨʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʝʪʦʜʳ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ɻʀʉ, ʠʤʝʶʱʠʝ ʥʝʙʦʣʴʰʫʶ ʨʘʟʨʝʰʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦ ʚʝʨʪʠʢʘʣʠ, ʧʦʟʚʦʣʷʶʪ 

ʦʮʝʥʠʪʴ ʪʦʣʴʢʦ ʠʥʪʝʛʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʥʢʦ ʧʝʨʝʩʣʘʠʚʘʶʱʝʡʩʷ ʧʝʩʯʘʥʦ-

ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʦʡ ʧʘʯʢʠ. ʂ ʧʨʠʤʝʨʫ, ʠʟʤʝʨʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ʋʕʉ) ʧʨʠʙʦʨʘʤʠ ʩ ʙʦʣʴʰʠʤ ʨʘʜʠʫʩʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʵʢʚʠʚʘʣʝʥʪʥʦ ʠʟʤʝʨʝʥʠʶ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʠ ʧʘʨʘʣʣʝʣʴʥʦʤ ʩʦʝʜʠʥʝʥʠʠ 

ʨʝʟʠʩʪʦʨʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʩʥʦʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʝʣʠʯʠʥʫ ʋʕʉ ʩʣʦʠʩʪʦʡ ʧʘʯʢʠ 

ʦʢʘʟʳʚʘʶʪ ʧʨʦʩʣʦʠ ʩ ʥʘʠʤʝʥʴʰʠʤ ʋʕʉ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʜʫʢʪʠʚʥʳʡ ʩʣʦʠʩʪʳʡ 
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ʢʦʣʣʝʢʪʦʨ (ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʣʦʪʥʳʭ ʧʨʦʩʣʦʝʚ) ʠʤʝʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʤʘʣʦ 

ʦʪʣʠʯʘʶʱʝʝʩʷ ʦʪ ʚʤʝʱʘʶʱʠʭ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ. 

ʊʦʥʢʦʩʣʦʠʩʪʳʝ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʳʝ ʠʥʪʝʨʚʘʣʳ ʧʦ ʤʝʪʦʜʘʤ ɻʀʉ 

ʠʤʝʶʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʩʭʦʞʫʶ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʛʣʠʥʠʩʪʦʡ ʧʦʨʦʜʳ (ʈʠʩʫʥʦʢ 

1.1): 

- ʧʦʥʠʞʝʥʥʳʝ ʫʜʝʣʴʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʠʥʪʝʨʚʘʣʘʭ; 

- ʟʥʘʯʝʥʠʷ Ŭʩʧ ʚ ʜʠʘʧʘʟʦʥʝ 0,1<Ŭʩʧ<0,4;  

- ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʥʠʷ ʩʪʘʮʠʦʥʘʨʥʳʭ ʥʝʡʪʨʦʥʥʳʭ ʤʝʪʦʜʦʚ; 

- ʩʨʝʜʥʠʝ ʠ ʧʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʦʙʲʝʤʥʦʡ ʧʣʦʪʥʦʩʪʠ ʠ ʠʥʪʝʨʚʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʧʨʦʙʝʛʘ ʧʨʦʜʦʣʴʥʦʡ ʚʦʣʥʳ ʚ ʧʦʨʦʜʝ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʛʣʠʥʠʩʪʳʭ ʥʝʢʦʣʣʝʢʪʦʨʦʚ [23]. 

 

ʈʠʩʫʥʦʢ 1.1 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʦʥʢʦʩʣʦʠʩʪʳʭ (ʘ) ʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʘʩʩʠʚʥʳʭ (ʙ) 

ʢʦʣʣʝʢʪʦʨʦʚ ʧʦ ʜʘʥʥʳʤ ɻʀʉ ʠ ʢʝʨʥʘ ʥʘ ʦʜʥʦʤ ʠʟ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ [31] 

ʅʘ ʨʠʩʫʥʢʝ 1.2 ʧʨʠʚʝʜʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ɟʢ.ʀʂ=f(Ŭʩʧ) ʜʣʷ ʚʠʢʫʣʦʚʩʢʠʭ ʥʝʬʪʝ- 

ʠ ʚʦʜʦʥʘʩʳʱʝʥʥʳʭ ʪʝʨʨʠʛʝʥʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ. ɺ ʨʘʟʨʝʟʝ ʧʣʘʩʪʘ ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʢ 

ʪʦʥʢʦʩʣʦʠʩʪʳʝ, ʪʘʢ ʠ çʪʨʘʜʠʮʠʦʥʥʳʝè ʤʘʩʩʠʚʥʳʝ ʪʝʨʨʠʛʝʥʥʳʝ ʢʦʣʣʝʢʪʦʨʳ ʩ 

ʨʘʩʩʝʷʥʥʦʡ ʬʦʨʤʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʣʠʥʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʧʨʦʜʫʢʪʠʚʥʳʝ 
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ʪʦʥʢʦʩʣʦʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʥʘʯʝʥʠʷʤʠ Ŭʩʧ, ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʚ 

ʜʠʘʧʘʟʦʥʝ 0,15<Ŭʩʧ<0,45 ʠ ʟʥʘʯʝʥʠʷʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʡ, ʙʣʠʟʢʠʤʠ ʢ ʟʥʘʯʝʥʠʷʤ 

ʪʘʢʦʚʳʭ ʚ ʚʦʜʦʥʦʩʥʳʭ ʤʘʩʩʠʚʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ, ʧʝʨʝʭʦʜʥʳʝ ʨʘʟʥʦʩʪʠ ʠʤʝʶʪ 

ʟʥʘʯʝʥʠʷ Ŭʩʧ, ʣʝʞʘʱʠʝ ʚ ʜʠʘʧʘʟʦʥʝ 0,4õ0,55,   ʤʘʩʩʠʚʥʳʝ ï Ŭʩʧ>0,55. 

 

ʈʠʩʫʥʦʢ 1.2 ʉʦʧʦʩʪʘʚʣʝʥʠʝ ɟʢ.ʀʂ=f(Ŭʩʧ) ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ ʦʜʥʦʛʦ ʠʟ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ [33] 

ɺʚʠʜʫ ʵʪʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʥʪʝʨʚʘʣʳ ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʧʦʜʦʙʥʦʤ ʪʠʧʝ ʨʘʟʨʝʟʘ ʩ 

ʪʦʥʢʠʤ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʧʝʩʯʘʥʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʧʨʦʩʣʦʝʚ ʩʣʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʦ 

ʧʦʢʘʟʘʥʠʷʤ ʢʦʤʧʣʝʢʩʘ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʦʚ ɻʀʉ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʦʧʫʩʢʫ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʠ ʥʝʜʦʫʯʝʪʫ ʟʘʧʘʩʦʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʇʦʤʠʤʦ ʵʪʦʛʦ, 

ʜʦʩʪʦʚʝʨʥʦ ʦʮʝʥʠʪʴ ʩʚʦʡʩʪʚʘ ʨʘʟʨʝʟʘ ʪʘʢʦʛʦ ʪʠʧʘ, ʧʦʣʴʟʫʷʩʴ ʩʪʘʥʜʘʨʪʥʦʡ 

ʤʝʪʦʜʠʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʨʘʩʩʯʠʪʘʥʥʦʡ ʥʘ ʢʦʣʣʝʢʪʦʨʳ ʩ ʨʘʩʩʝʷʥʥʳʤ ʪʠʧʦʤ 

ʛʣʠʥʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ, ʚʝʩʴʤʘ ʩʣʦʞʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʚʦʡʩʪʚʘ ʜʘʥʥʦʛʦ ʪʠʧʘ ʩʣʦʞʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʥʝʦʙʭʦʜʠʤʦ 

ʦʮʝʥʠʚʘʪʴ, ʧʨʠʤʝʥʷʷ ʥʝʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ ɻʀʉ ʠ ʦʩʦʙʳʝ ʘʣʛʦʨʠʪʤʳ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʦʪʣʠʯʥʳʝ ʦʪ ʩʧʦʩʦʙʦʚ ʠʟʫʯʝʥʠʷ çʪʨʘʜʠʮʠʦʥʥʳʭè ʤʘʩʩʠʚʥʳʭ 

ʢʦʣʣʝʢʪʦʨʦʚ ʩ ʨʘʩʩʝʷʥʥʳʤ ʪʠʧʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ [33]. 
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1.2. ʂʨʘʪʢʠʡ ʠʩʪʦʨʠʯʝʩʢʠʡ ʦʙʟʦʨ ʠʟʫʯʝʥʠʷ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʪʝʨʨʠʛʝʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʤʝʪʦʜʘʤʠ ʢʝʨʥʘ ʠ ɻʀʉ 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʦʧʨʦʩʘʤ ʠʟʫʯʝʥʠʷ ʥʝʪʨʘʜʠʮʠʦʥʥʳʭ ʪʦʥʢʦʩʣʦʠʩʪʳʭ 

ʢʦʣʣʝʢʪʦʨʦʚ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʚ ʪʦʤ ʯʠʩʣʝ, ʫʜʝʣʷʝʪʩʷ ʚʩʸ ʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ. 

ʇʫʙʣʠʢʫʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʪʘʪʴʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʵʪʦʪ ʪʠʧ ʩʣʦʞʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ [1, 4, 12, 24, 26 

ʠ ʪ.ʜ.]. 

ʀʩʪʦʨʠʷ ʠʟʫʯʝʥʠʷ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʘʥʠʟʦʪʨʦʧʥʳʭ ʪʝʨʨʠʛʝʥʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ 

ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ ʠ ʢʝʨʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ ʧʦʣʫʚʝʢʘ. ɺ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ɻ. ɼʦʣʣʴ, ɺ.ʅ. ɼʘʭʥʦʚ 

[10], ʄ.ɻ. ʃʘʪʳʰʦʚʘ ʚʧʝʨʚʳʝ ʧʨʝʜʣʦʞʠʣʠ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʢʦʣʣʝʢʪʦʨʩʢʠʭ 

ʩʚʦʡʩʪʚ ʚ ʦʪʣʦʞʝʥʠʷʭ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʪʦʥʢʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʧʝʩʯʘʥʳʭ, 

ʘʣʝʚʨʦʣʠʪʦʚʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʨʘʟʥʦʩʪʝʡ. ʄʝʪʦʜʠʢʠ ʦʩʥʦʚʳʚʘʣʠʩʴ ʥʘ ʟʘʚʠʩʠʤʦʩʪʠ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʪʦʥʢʦʩʣʦʠʩʪʦʡ ʧʘʯʢʠ ʧʦʨʦʜ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʘʤʧʣʠʪʫʜʳ ʤʝʪʦʜʘ 

ʧʦʪʝʥʮʠʘʣʦʚ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʡ ʧʦʣʷʨʠʟʘʮʠʠ (ʉʇ) ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʣʦʠʩʪʦʡ 

ʛʣʠʥʠʩʪʦʩʪʠ ʠ ʙʳʣʠ ʧʨʠʤʝʥʠʤʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʧʨʦʜʫʢʪʠʚʥʦʡ ʯʘʩʪʠ ʧʣʘʩʪʘ-

ʢʦʣʣʝʢʪʦʨʘ. 

ɺʧʝʨʚʳʝ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʦʮʝʥʢʠ ʩʚʦʡʩʪʚ 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʥʦʩʪʝʡ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʧʣʘʩʪʦʚ ʫʢʘʟʘʣ ʝʱʝ ʚ 1953 ʛʦʜʫ 

ɺ.ʅ. ɼʘʭʥʦʚ [10], ʧʨʝʜʣʦʞʠʚʰʠʡ ʬʦʨʤʫʣʫ ʜʣʷ ʦʮʝʥʢʠ ʋʕʉ ʘʥʠʟʦʪʨʦʧʥʦʛʦ 

ʧʣʘʩʪʘ: 

ρ

ʍ̐

ʔ̘̐̆̒

ʍ̐ ̘̆̒

ʔ̄̌

ʍ̄ ̌
   (1.1) 

ʔ̐̆̒ ʔ̘̄̌ ρ   (1.2) 

È̐ ̘̆̒(̐ʔ̘̐̆̒   (1.3) 

ʛʜʝ: ɟʧ, ɟʧʝʩ ʠ ɟʛʣ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʘʯʢʠ, ʧʨʦʩʣʦʝʚ ʧʝʩʯʘʥʠʢʘ 

ʠ ʛʣʠʥʳ, ɢʧʝʩ ʠ ɢʛʣ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʦʣʷ ʧʝʩʯʘʥʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʧʨʦʩʣʦʝʚ ʚ ʧʘʯʢʝ, 

ʅʧ ï ʤʦʱʥʦʩʪʴ ʪʦʥʢʦʩʣʦʠʩʪʦʡ ʧʘʯʢʠ, hʧʝʩʯ ï ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʧʝʩʯʘʥʳʭ 

ʧʨʦʩʣʦʝʚ ʚ ʧʘʯʢʝ.  
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ʀʩʩʣʝʜʦʚʘʥʠʷ ɺ.ʅ. ɼʘʭʥʦʚʘ ʙʳʣʠ ʧʨʦʜʦʣʞʝʥʳ ʚ 1958 ʛʦʜʫ ʄ.ɻ. ʃʘʪʳʰʝʚʦʡ 

ʠ ʅ.ɺ. ʄʘʥʯʝʚʦʡ, ʢʦʪʦʨʳʝ ʠʟʫʯʘʣʠ ʧʨʦʜʫʢʪʠʚʥʳʝ ʦʪʣʦʞʝʥʠʷ ʐʝʙʝʣʠʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ ʮʝʣʴʶ ʧʦʜʩʯʝʪʘ ʟʘʧʘʩʦʚ ʛʘʟʘ ʚ ʢʨʘʩʥʦʮʚʝʪʥʦʡ ʪʦʣʱʝ ʦʪʣʦʞʝʥʠʡ 

ʥʠʞʥʝʡ ʧʝʨʤʠ. ʇʨʠ ʠʟʚʝʩʪʥʦʤ ʫʜʝʣʴʥʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʧʘʯʢʠ ʠ ʧʨʦʩʣʦʝʚ ʛʣʠʥʳ, 

ʟʘʜʘʚʘʷ ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʦʩʣʦʝʚ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ, 

ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʜʦʣʷ ʧʝʩʯʘʥʳʭ ʧʨʦʩʣʦʝʚ ʚ ʧʘʯʢʝ, ʧʫʪʝʤ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ (1.1) 

ʦʪʥʦʩʠʪʝʣʴʥʦ ɢʧʝʩʯ. ɺ ʢʘʯʝʩʪʚʝ ɟʛʣ ʧʨʠʥʠʤʘʣʦʩʴ ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʣʠʥ, 

ʚʤʝʱʘʶʱʠʭ ʧʘʯʢʫ. ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʝʩʯʘʥʠʢʦʚ ɟʧʝʩ ʦʮʝʥʠʚʘʣʦʩʴ 

ʣʠʙʦ ʢʘʢ ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦ ʩʨʝʜʥʠʤ ʧʘʨʘʤʝʪʨʘʤ, ʠʟʤʝʨʝʥʥʳʤ ʥʘ ʦʙʨʘʟʮʘʭ 

ʢʝʨʥʘ (ʂʧ.ʩʨ, ʂʥ.ʩʨ, ʥ́ʧ=ʈʧ̃ʈʥ̃ ʚ́), ʣʠʙʦ ʢʘʢ ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʯʠʩʪʳʭ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʤʘʩʩʠʚʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʨʘʟʨʝʟʝ ʩ ʨʘʩʩʝʷʥʥʦʡ ʬʦʨʤʦʡ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʝʩʣʠ ʪʘʢʦʚʳʝ ʧʨʠʩʫʪʩʪʚʫʶʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʠʩʘʥʥʘʷ ʚʳʰʝ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʚʳʯʠʩʣʠʪʴ ʩʫʤʤʘʨʥʫʶ 

ʵʬʬʝʢʪʠʚʥʫʶ ʪʦʣʱʠʥʫ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ңhʧʝʩʯ. 

ʆʜʥʘʢʦ ʜʘʥʥʳʡ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʪʦʣʴʢʦ ʚ ʟʦʥʝ ʧʨʝʜʝʣʴʥʦʛʦ 

ʥʘʩʳʱʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ, ʯʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʘʣʠʯʠʝ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʧʦʣʦʞʝʥʠʠ ʫʨʦʚʥʷ ɺʅʂ (ɻɺʂ). 

ɺ 1957 ɻ. ɼʦʣʣɹ ʧʨʝʜʣʦʞʠʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʉʇ ʜʣʷ ʦʮʝʥʢʠ ʜʦʣʠ 

ʛʣʠʥʠʩʪʳʭ ʧʨʦʩʣʦʝʚ ʚ ʪʦʥʢʦʩʣʦʠʩʪʦʡ ʧʘʯʢʝ. ʆʥ ʧʨʝʜʣʦʞʠʣ ʩʣʝʜʫʶʱʠʝ 

ʫʨʘʚʥʝʥʠʷ: 

ɻ̒ ̐

ÌÇ
" Õ
" ρ
ÌÇÕ

ÌÇ
ʍ̐ȟ̄̌
ʍ̐ ȟ̐̄ ̌

ÌÇ
ʍ̐
ʍ̐ ̐

   (1.4) 

"
ʔ̄̌

ρ ʔ̄̌

ʍ̐

ʍ̄ ̌

ʔ̄̌
ʍ̄ ̌

ρ ʔ̄̌

ʍ̐

В̄ ̌

В̐
   (1.5) 

ʛʜʝ Ŭʩʧ ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʘʤʧʣʠʪʫʜʘ ʉʇ, ʘ ʧʘʨʘʤʝʪʨ B ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʦʪʥʦʰʝʥʠʝ ʧʦʣʥʳʭ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʝʡ ʛʣʠʥʠʩʪʳʭ ×ʛʣ ʠ ʧʝʩʯʘʥʳʭ ×ʧ ʧʨʦʩʣʦʝʚ, 

u=ɟʧ/ɟʧʧ ï ʦʪʥʦʰʝʥʠʝ ʫʜʝʣʴʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʦʡ ʧʦʨʦʜʳ ʚ 

ʥʝʠʟʤʝʥʝʥʥʦʡ ʯʘʩʪʠ ʧʣʘʩʪʘ ʠ ʧʦʣʥʦʩʪʴʶ ʧʨʦʤʳʪʦʡ ʟʦʥʝ [10]. 
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" Õ

" ρ

ʔ̄̌

ʍ̄ ̌

ρ ʔ̄̌

ʍ̐ ̐

ʔ̄̌

ʍ̄ ̌

ρ ʔ̄̌

ʍ̐

ʍ̐ȟ̄̌
ʍ̐ ȟ̐̄ ̌

   (1.6) 

ɺ 1975 ʛ. ʘʤʝʨʠʢʘʥʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ E.C. Thomas, S.J. Stieber [75] 

ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʩʦʜʝʨʞʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ  

ʛʣʠʥʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ (ʨʘʩʩʝʷʥʥʦʛʦ, ʩʣʦʠʩʪʦʛʦ ʠ ʩʪʨʫʢʪʫʨʥʦʛʦ), ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʦ 

ʩʦʦʪʥʦʰʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʙʱʝʡ ʧʦʨʠʩʪʦʩʪʠ ʠ ʦʙʲʝʤʥʦʡ ʛʣʠʥʠʩʪʦʩʪʠ, 

ʦʮʝʥʝʥʥʳʭ ʧʦ ʜʘʥʥʳʤ ʢʘʨʦʪʘʞʘ. ʇʨʠ ʵʪʦʤ ʦʙʲʝʤʥʘʷ ʛʣʠʥʠʩʪʦʩʪʴ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ 

ʛʘʤʤʘ-ʢʘʨʦʪʘʞʫ (ɻʂ), ʘ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʨʠʩʪʦʩʪʠ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʧʦʢʘʟʘʥʠʷʤ 

ʧʣʦʪʥʦʩʪʥʦʛʦ ʢʘʨʦʪʘʞʘ (ɻɻʂ-ʧ). ʅʘ ʨʠʩʫʥʢʝ 1.4 ʧʨʠʚʦʜʷʪʩʷ ʜʚʝ ʪʨʝʫʛʦʣʴʥʳʝ 

ʦʙʣʘʩʪʠ ʜʠʘʛʨʘʤʤʳ E.C. Thomas ʠ S.J. Stieber, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʨʘʙʦʪʘʪʴ ʩ 

ʤʦʜʝʣʷʤʠ, ʦʧʠʩʳʚʘʶʱʠʤʠ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʛʣʠʥʠʩʪʦʝ ʚʝʱʝʩʪʚʦ ʥʘʭʦʜʠʪʩʷ: 1) ʚ 

ʨʘʩʩʝʷʥʥʦʤ ʠ ʩʣʦʠʩʪʦʤ ʚʠʜʝ; 2) ʚ ʨʘʩʩʝʷʥʥʦʤ ʠ ʩʪʨʫʢʪʫʨʥʦʤ ʚʠʜʝ. 

ɺ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʩʪʨʦʝʥʠʷ ʪʝʨʨʠʛʝʥʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʣʠʥʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʨʦʜʝ 

(ʈʠʩʫʥʦʢ 1.3): 

¶ ʩʣʦʠʩʪʘʷ ʛʣʠʥʠʩʪʦʩʪʴ ï ʧʨʦʩʣʦʠ ʛʣʠʥʳ ʚ ʧʝʩʯʘʥʠʢʝ; 

¶ ʨʘʩʩʝʷʥʥʘʷ ʛʣʠʥʠʩʪʦʩʪʴ ï ʛʣʠʥʠʩʪʳʝ ʤʠʥʝʨʘʣʳ, ʟʘʧʦʣʥʷʶʱʠʝ ʧʦʨʦʚʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʝʩʯʘʥʠʢʘ; 

¶ ʩʪʨʫʢʪʫʨʥʘʷ ʛʣʠʥʠʩʪʦʩʪʴ ï ʚʪʦʨʠʯʥʳʡ ʛʣʠʥʠʩʪʳʡ ʤʘʪʝʨʠʘʣ, 

ʟʘʤʝʱʘʶʱʠʡ ʟʝʨʥʘ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ, ʨʦʛʦʚʳʭ ʦʙʤʘʥʦʢ ʠ ʪ.ʜ. ʚ ʧʝʩʯʘʥʠʢʝ [33]. 

 

ʈʠʩʫʥʦʢ 1.3. ʄʦʜʝʣʠ ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʠʧʘʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʣʠʥʠʩʪʦʛʦ 

ʚʝʱʝʩʪʚʘ ʚ ʧʦʨʦʜʝ (ʛʜʝ: ʂʧ.ʵʬʬ ï ʢʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʡ ʧʦʨʠʩʪʦʩʪʠ ʧʦʨʦʜʳ) 
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ʃʠʥʠʠ ʧʘʣʝʪʢʠ E.C. Thomas ʠ S.J. Stieber ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʦʧʠʩʳʚʘʶʪʩʷ 

ʜʚʫʤʷ ʧʘʨʘʤʝʪʨʘʤʠ ï ʧʦʨʠʩʪʦʩʪʴʶ ʩʢʝʣʝʪʘ ʠ ʧʦʨʠʩʪʦʩʪʴʶ ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʮʝʥʠʚʘʶʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ʄʝʪʦʜ E.C. Thomas ʠ S.J. Stieber ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʧʦʢʘʟʘʥʠʷ ʧʣʦʪʥʦʩʪʥʦʛʦ 

ʠ ʛʘʤʤʘ-ʤʝʪʦʜʘ ʟʘʚʠʩʷʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʦʪ ʠʟʤʝʥʝʥʠʷ ʧʦʨʠʩʪʦʩʪʠ ʠʣʠ ʛʣʠʥʠʩʪʦʩʪʠ 

ʚ ʨʘʟʨʝʟʝ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʠʩʢʘʞʘʶʱʝʝ ʚʣʠʷʥʠʝ: 

ʥʘʣʠʯʠʝ ʢʘʣʠʝʚʳʭ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ, ʚʳʩʦʢʦʨʘʜʠʦʘʢʪʠʚʥʳʭ ʘʢʮʝʩʩʦʨʥʳʭ 

ʤʠʥʝʨʘʣʦʚ, ʵʬʬʝʢʪ ʦʩʪʘʪʦʯʥʦʡ ʛʘʟʦʥʘʩʳʱʝʥʥʦʩʪʠ ʥʘ ʧʦʢʘʟʘʥʠʷ ʧʣʦʪʥʦʩʪʥʦʛʦ 

ʤʝʪʦʜʘ. 

 

ʈʠʩʫʥʦʢ 1.4 ɼʠʘʛʨʘʤʤʘ E.C. Thomas ʠ S.J. Stieber 

ʄʝʪʦʜʠʢʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ E.C. Thomas ʠ S.J. Stieber, ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʦʙʲʝʤ ʠ ʪʠʧ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʣʠʥʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʨʦʜʝ, ʢʨʦʤʝ ʪʦʛʦ, ʧʦʟʚʦʣʷʝʪ 

ʫʪʦʯʥʠʪʴ ʧʦʨʠʩʪʦʩʪʴ ʚ ʧʨʦʩʣʦʷʭ ʧʝʩʯʘʥʠʢʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʳʭ ʟʘʜʘʯ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʠʘʛʨʘʤʤʘ, ʧʦʩʪʨʦʝʥʥʘʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʪʦʯʢʘʤ. 

ʊʦʯʢʘ A ï ʪʦʯʢʘ ʛʣʠʥʳ ʩ ʧʦʨʠʩʪʦʩʪʴʶ ʂʧ.ʛʣ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʦʨʦʜʝ, ʩʦ 

100%-ʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ; 
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ʊʦʯʢʘ B ï ʪʦʯʢʘ ʯʠʩʪʦʛʦ ʧʝʩʯʘʥʠʢʘ ʩ ʧʦʨʠʩʪʦʩʪʴʶ ʂʧ.ʧʝʩʯ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʫʣʶ ʰʢʘʣʳ ʦʙʲʝʤʥʦʡ ʛʣʠʥʠʩʪʦʩʪʠ; 

ʊʦʯʢʘ C ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʫʯʘʶ, ʢʦʛʜʘ ʚʩʝ ʧʦʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʝʩʯʘʥʠʢʘ 

ʟʘʧʦʣʥʝʥʦ ʨʘʩʩʝʷʥʥʳʤ ʛʣʠʥʠʩʪʳʤ ʚʝʱʝʩʪʚʦʤ; ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʦʨʠʩʪʦʩʪʴ ʨʘʚʥʘ 

ʂʧ.ʧʝʩʯĀʂʧ.ʛʣ, ʘ ʦʙʲʝʤ ʜʠʩʧʝʨʩʥʦʛʦ ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʨʘʚʝʥ ʦʙʲʝʤʫ ʧʫʩʪʦʪʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʯʠʩʪʦʛʦ ʧʝʩʯʘʥʠʢʘ; 

ʊʦʯʢʘ D ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʫʯʘʶ, ʢʦʛʜʘ ʚʩʝ ʟʝʨʥʘ ʧʝʩʯʘʥʠʢʘ ʟʘʤʝʱʝʥʳ 

ʛʣʠʥʠʩʪʳʤ ʚʝʱʝʩʪʚʦʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʨʠʩʪʦʩʪʴ ʧʦʨʦʜʳ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ 

ʨʘʚʥʘ ʂʧ.ʧʝʩʯ+(1-ʂʧ.ʧʝʩʯ)Āʂʛʣ, ʘ ʦʙʲʝʤ ʩʪʨʫʢʪʫʨʥʦʡ ʛʣʠʥʠʩʪʦʩʪʠ  ʙʫʜʝʪ ʨʘʚʝʥ 

Vʩʪʨʫʢʪ=(1-ʂʧ.ʧʝʩʯ). ʕʪʘ ʤʦʜʝʣʴ ʫʯʠʪʳʚʘʝʪ ʥʘʣʠʯʠʝ ʪʦʣʴʢʦ ʛʣʠʥʠʩʪʦʡ ʠ ʧʝʩʯʘʥʦʡ 

ʬʨʘʢʮʠʡ, ʧʨʠ ʵʪʦʤ ʘʣʝʚʨʠʪʦʚʘʷ ʬʨʘʢʮʠʷ ʦʪʩʫʪʩʪʚʫʝʪ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʝʫʛʦʣʴʥʠʢ ABC ʦʪʨʘʞʘʝʪ ʢʦʤʙʠʥʘʮʠʶ ʩʣʦʠʩʪʘʷ 

ʛʣʠʥʠʩʪʦʩʪʴ+ʨʘʩʩʝʷʥʥʘʷ ʛʣʠʥʠʩʪʦʩʪʴ, ʘ ʪʨʝʫʛʦʣʴʥʠʢ ABD ï ʩʦʯʝʪʘʥʠʝ 

ʩʪʨʫʢʪʫʨʥʘʷ+ʨʘʩʩʝʷʥʥʘʷ ʛʣʠʥʠʩʪʦʩʪʴ [33,75]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʝʣʠ E.C. Thomas ʠ S.J. Stieber ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʪʠʧ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʣʠʥʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʨʦʜʝ, ʫʯʝʩʪʴ ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʩʝʷʥʥʦʛʦ 

ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʧʨʦʩʣʦʷʭ ʢʦʣʣʝʢʪʦʨʘ ʠ ʦʮʝʥʠʪʴ ʧʦʨʠʩʪʦʩʪʴ ʚ ʧʨʦʩʣʦʷʭ 

ʢʦʣʣʝʢʪʦʨʘ. 

E.C. Thomas ʠ S.J. Stieber ʚ ʩʚʦʝʡ ʩʪʘʪʴʝ [75] ʦʪʤʝʯʘʣʠ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ 

ʠʤʠ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʜʝʣʘʪʴ ʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʫʶ ʦʮʝʥʢʫ ʩʚʦʡʩʪʚ 

ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʢʦʣʣʝʢʪʦʨʦʚ, ʦʜʥʘʢʦ ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʦʥʘ ʥʝ ʷʚʣʷʝʪʩʷ 

ʩʧʦʩʦʙʦʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠʥʪʝʨʚʘʣʦʚ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʢʦʣʣʝʢʪʦʨʦʚ. ɼʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʦʡ ʥʝʦʙʭʦʜʠʤʘ ʘʧʨʠʦʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ 

ʠʥʪʝʨʚʘʣʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʢʦʣʣʝʢʪʦʨʦʚ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʢʦʣʦʥʢʠ ʧʦʣʥʦʨʘʟʤʝʨʥʦʛʦ ʢʝʨʥʘ ʧʨʠ 100% 

ʝʛʦ ʚʳʥʦʩʝ, ʘ ʪʘʢʞʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʫʯʝʥʠʷ ʠʤʠʜʞʝʡ ʩʢʚʘʞʠʥʥʳʭ 

ʤʠʢʨʦʩʢʘʥʝʨʦʚ ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʦ ʜʘʥʥʳʤ ʷʜʝʨʥʦ-ʤʘʛʥʠʪʥʦʛʦ 

ʪʦʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ (ʗʄʊʂ) (ʨʠʩʫʥʦʢ 1.5). 
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ʈʠʩʫʥʦʢ 1.5. ʇʨʠʤʝʨ ʚʳʜʝʣʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʠʥʪʝʨʚʘʣʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ 3ɼ-ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʠ ʷʜʝʨʥʦ-ʤʘʛʥʠʪʥʦʛʦ ʤʝʪʦʜʦʚ ʠ 

ʤʠʢʨʦʩʢʘʥʝʨʘ [59] 

ɺ 1983 ʛ. ʤʝʪʦʜʠʢʘ E.C. Thomas ʠ S.J. Stieber ʙʳʣʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʘ ʠ 

ʘʜʘʧʪʠʨʦʚʘʥʘ ʢ ʫʩʣʦʚʠʷʤ ʧʦʣʠʤʠʢʪʦʚʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ 

ʢʦʣʣʝʢʪʠʚʦʤ ʩʦʚʝʪʩʢʠʭ ʘʚʪʦʨʦʚ ʗ.ʅ. ɹʘʩʠʥʳʤ, ɺ.ɸ. ʅʦʚʛʦʨʦʜʦʚʳʤ, 

ɸ.ɸ.ʏʝʨʝʜʥʠʯʝʥʢʦ ʠ ʜʨ. ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʨʠʤʝʥʷʣʘʩʴ ʧʨʠ ʧʦʜʩʯʝʪʝ ʟʘʧʘʩʦʚ ʨʷʜʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. 

 ʂʦʤʧʣʝʢʩʥʘʷ ʤʝʪʦʜʠʢʘ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʢʘʨʦʪʘʞʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʵʪʠʤ ʢʦʣʣʝʢʪʠʚʦʤ ʘʚʪʦʨʦʚ ʜʣʷ 

ʧʦʣʠʤʠʢʪʦʚʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʥʝʬʪʝʥʦʩʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʠʞʥʝʛʦ ʤʝʣʘ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ [7], ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʪ̫ʴ ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʢʨʳʪʦʡ ʧʦʨʠʩʪʦʩʪʠ, 

ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʩʝʷʥʥʦʡ ʠ ʩʣʦʠʩʪʦʡ ʛʣʠʥʠʩʪʦʩʪʠ, ʘ ʪʘʢʞʝ ʢʦʵʬʬʠʮʠʝʥʪ 

ʥʝʬʪʝʛʘʟʦʥʘʩʳʱʝʥʥʦʩʪʠ ʩʣʦʠʩʪʦʛʦ ʢʦʣʣʝʢʪʦʨʘ. 

ʂʦʤʧʦʥʝʥʪʥʘʷ ʤʦʜʝʣʴ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʥʠʞʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, 

ʢʦʪʦʨʘʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʤʥʝʤʦʥʠʢʘʭ ʘʚʪʦʨʦʚ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ, ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.6. 
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ʈʠʩʫʥʦʢ 1.6. ʂʦʤʧʦʥʝʥʪʥʘʷ ʤʦʜʝʣʴ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʥʠʞʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ 

ʂʦʤʧʦʥʝʥʪʘ ʉʛʪ ï ʦʙʲʝʤʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʩʢʦʧʣʝʥʠʡ 

ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʣʠʥʟ, ʚʢʣʶʯʝʥʠʡ, ʩʣʦʝʚ, ʟʘʤʝʱʘʶʱʠʭ 

ʧʦʨʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʤʠʥʝʨʘʣʴʥʳʡ ʩʢʝʣʝʪ ʧʦʨʦʜʳ (ʩʣʦʠʩʪʘʷ ʛʣʠʥʠʩʪʦʩʪʴ). 

ɺ ʦʩʪʘʚʰʝʤʩʷ ʦʙʲʝʤʝ ʧʦʨʦʜʳ ʚʳʜʝʣʷʶʪ ʤʠʥʝʨʘʣʴʥʳʡ ʩʢʝʣʝʪ ʠ ʧʦʨʦʚʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʢʝʣʝʪʘ (ʂʧʩʢ). 

ɺ ʦʙʲʝʤʝ ʂʧʩʢ ʚʳʜʝʣʷʶʪ ʨʘʩʩʝʷʥʥʫʶ ʛʣʠʥʠʩʪʦʩʪʴ ʉʛʨ, ʟʘʧʦʣʥʷʶʱʫʶ ʯʘʩʪʴ 

ʧʦʨʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʨʦʜʳ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʂʧ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʤʝʪʦʜʦʚ ʅʅʂ-ʪ ʠ 

ɻʂ. ɺʣʠʷʥʠʝ ʧʦʣʠʤʠʢʪʦʚʦʩʪʠ ʥʘ ʚʝʣʠʯʠʥʫ ʂʧ ʫʯʠʪʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʢʣʶʯʝʥʠʷ 

ʚ ʘʣʛʦʨʠʪʤ ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʚʝʣʠʯʠʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʛʣʠʥʠʩʪʦʩʪʠ ɖʛʣ, 

ʢʦʪʦʨʘʷ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ Ŭʩʧ=f(ɖʛʣ). ɿʘʚʠʩʠʤʦʩʪʴ Ŭʩʧ=f(ɖʛʣ) ʜʣʷ 

ʦʪʣʦʞʝʥʠʡ ʧʣʘʩʪʦʚ ɸɺ ɺʘʨʪʦʚʩʢʦʛʦ ʩʚʦʜʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

ɻ̒ ̐ ρȟπρυρȟςπυʂ̄  ̌  (1.7) 

ʉʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʣʷ ʅʅʂ-ʪ ʠ ɻʂ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

ừ
Ừ

ứ
ʖВ ˗̐ ̒̋ ˞̄ ρ̑ ʖ̄ ̑ ρ ˞̄ ̓ ˞̄ ʖ̓̄ ȟ̓

Ў*̄̋

Çɿ̐
ρ ˗̐ ̒̋

ρ ˗̐ ̒̋
˞̄ ɿ̑̄ ̑ ρ ˞̄ ̓ ˞̄ ɿ̓̄ ̓ Çɿ̃

ɿ̐ ρ Ç

   (1.8) 

ʛʜʝ ɤ× - ʩʫʤʤʘʨʥʦʝ ʚʦʜʦʨʦʜʦʩʦʜʝʨʞʘʥʠʝ; 

æJʛʢ ï ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʨʘʟʥʦʩʪʥʳʡ ʧʘʨʘʤʝʪʨ ɻʂ; 

g ï ʦʙʨʘʪʥʘʷ ʚʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʦ ɻʂ; 
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ŭʧ
0
 ʠ ʂʧʩʢ

0
 ï ʧʣʦʪʥʦʩʪʴ ʠ ʩʢʝʣʝʪʥʘʷ ʧʦʨʠʩʪʦʩʪʴ ʥʝʛʣʠʥʠʩʪʦʛʦ ʧʣʘʩʪʘ. 

ʇʣʦʪʥʦʩʪʴ ʧʣʘʩʪʘ ŭʧ ʨʘʚʥʘ 

ɿ̐ ɿ̒ ρ̋ ˗̐ ̒̋ ɿ̕ ˗̐ ̒̋ ˞̄ ̑ ɿ̄ ̑˞̄̑ρ ˞̄ ̓ ɿ̄ ̓˞̄  ̓ (1.9) 

ʉʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ (1.8) ʨʝʰʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʨʝʭ ʢʦʤʧʦʥʝʥʪ ʤʦʜʝʣʠ 

(ʂʧʩʢ, ʉʛʨ, ʉʛʪ) ʛʨʘʬʠʯʝʩʢʠʤ ʧʫʪʝʤ ʚ ʚʠʜʝ ʧʘʣʝʪʢʠ (ʈʠʩʫʥʦʢ 1.7), ʢʦʪʦʨʘʷ ʩʪʨʦʠʪʩʷ 

ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ. 

 

ʈʠʩʫʥʦʢ 1.7. ʇʘʣʝʪʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʂʧʩʢ, ʉʛʨ, ʉʛʪ ʧʦ ʘʚʪʦʨʘʤ [7] 

ʇʦʣʦʞʝʥʠʷ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʚʳʯʠʩʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʢʦʦʨʜʠʥʘʪʘ ʪʦʯʢʠ ɸ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʛʣʠʥʠʩʪʦʤʫ ʧʣʘʩʪʫ ʧʨʠ ʫʩʣʦʚʠʠ ʉʛʨ=0, 

ʉʛʪ=0, ʂʧʩʢ=ʂʧʩʢ
0
=ʂʧʩʢ

ʤ
; 

ʢʦʦʨʜʠʥʘʪʘ ʪʦʯʢʠ ɺ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʣʘʩʪʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ ʥʝʛʣʠʥʠʩʪʳʤ 

ʧʝʩʯʘʥʠʢʦʤ ʧʨʠ ʫʩʣʦʚʠʠ ʉʛʨ=0, ʉʛʪ=0, ʂʧʩʢ=0, ʂʧʩʢ
0
=ʂʧʩʢ; 

ʢʦʦʨʜʠʥʘʪʘ ʪʦʯʢʠ ʉ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʣʘʩʪʫ, ʩʢʝʣʝʪʥʘʷ ʧʦʨʠʩʪʦʩʪʴ ʢʦʪʦʨʦʛʦ 

ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʝʥʘ ʛʣʠʥʠʩʪʳʤ ʮʝʤʝʥʪʦʤ ʧʨʠ ʫʩʣʦʚʠʠ ʉʛʪ=0, 



20 
 

ʉʛʨ=ʂʧʩʢ
0
=ʂʧʩʢ

ʤ
=ʂʧʩʢ (ʂʧʩʢ

ʤ
 ï ʤʦʜʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʨʠʩʪʦʩʪʠ ʩʢʝʣʝʪʘ, 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʧʦ ʜʘʥʥʳʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʘʥʘʣʠʟʦʚ ʢʝʨʥʘ); 

ʪʦʯʢʘ ɼ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʣʘʩʪʫ, ʟʘʤʝʱʝʥʥʦʤʫ ʛʣʠʥʠʩʪʳʤ ʤʘʪʝʨʠʘʣʦʤ ʉʛʪ ʧʨʠ 

ʫʩʣʦʚʠʠ ʉʛʪ=1, ʉʛʨ=0, ʂʧʩʢ=1; 

ʚ ʪʨʝʫʛʦʣʴʥʠʢ ɸôɸɼ ʧʦʧʘʜʘʶʪ ʧʣʘʩʪʳ ʩ ʂʧʩʢ> ʂʧʩʢ
ʤ
 ʠ ʉʛʨ=0. 

ʀʩʢʦʤʳʝ ʧʘʨʘʤʝʪʨʳ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʧʦʣʦʞʝʥʠʶ ʬʘʢʪʠʯʝʩʢʠʭ ʪʦʯʝʢ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʘʣʝʪʦʯʥʳʭ ʧʨʷʤʳʭ, ʩʦʛʣʘʩʥʦ ʩʭʝʤʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʪʘʙʣʠʮʝ 1.1. 

ʊʘʙʣʠʮʘ 1.1 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʤʧʦʥʝʥʪ ʧʣʘʩʪʘ 

ʆʙʣʘʩʪʴ ʧʘʣʝʪʢʠ 
ɿʘʜʘʥʥʦʝ 

ʫʩʣʦʚʠʝ 

ʆʧʨʝʜʝʣʷʝʤʳʝ 

ʧʘʨʘʤʝʪʨʳ 

ʚʳʰʝ ɸɼ ʉʛʨ=0 ʂʧʩʢ, ʉʛʪ 

æ ɸʉɼ ʂʧʩʢ=ʂʧʩʢ
ʤ
 ʉʛʨ, ʉʛʪ 

æ ɸɺʉ ʉʛʪ=0 ʉʛʨ, ʂʧʩʢ 

ʣʝʚʝʝ ɸɺ ʉʛʪ=0, ʉʛʨ=0 ʂʧʩʢ=ɤ× 

 

ɺ ʦʙʣʘʩʪʠ ʧʘʣʝʪʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʣʝʚʝʝ ɸɺ, ʛʨʫʧʧʠʨʫʶʪʩʷ ʪʦʯʢʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʨʦʩʣʦʠ ʧʝʩʯʘʥʠʢʘ ʩ ʢʘʨʙʦʥʘʪʥʳʤ ʮʝʤʝʥʪʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʚʳʭʦʜʝ ʧʘʣʝʪʢʠ ʠʤʝʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʧʣʘʩʪʘ ʂʧʩʢ, ʉʛʨ ʠ ʉʛʪ. 

ɺʝʣʠʯʠʥʘ ʉʛʪ, ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʩʚʷʟʘʥʥʘʷ ʩ ɻʂ, ʦʪʨʘʞʘʝʪ ʩʫʤʤʘʨʥʳʡ ʵʬʬʝʢʪ 

ʚʣʠʷʥʠʷ ʧʨʠʩʫʪʩʪʚʠʷ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ ʠ ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʧʦʢʘʟʘʥʠʷ ɻʂ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʤʤʘʨʥʦʡ ʛʣʠʥʠʩʪʦʩʪʠ ʉʛʪ ʠ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʫʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʚʷʟʴ Ŭʩʧ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʛʣʠʥʠʩʪʦʩʪʴʶ (ʬʦʨʤʫʣʘ 1.7): 

ʂ̄ ̌

˗̄ ̌

˗̄ ̌ ˗̐
   (1.10) 

ʂʛʣ ï ʩʦʜʝʨʞʘʥʠʝ çʩʫʭʦʡè ʛʣʠʥʳ ʚ ʦʙʲʝʤʝ ʧʦʨʦʜʳ; ʚ ʤʝʪʦʜʠʢʝ ʅʅʂ-ɻʂ ʧʦʜ 

ʚʝʣʠʯʠʥʘʤʠ ʉʛʨ ʠ ʉʛʪ ʧʦʥʠʤʘʝʪʩʷ ʦʙʲʝʤʥʦʝ ʩʦʜʝʨʞʘʥʠʝ çʚʣʘʞʥʦʛʦè ʛʣʠʥʠʩʪʦʛʦ 

ʤʘʪʝʨʠʘʣʘ: 

˗̄ ̌ ˞̄ ρ̑ ˗̐ ̄̑ ˞̄  ̓ρ ˗̐ ̄ ῤ ˞̄ ρ̑ ˗̐ ̄  ̑  (1.11) 

ʀʩʭʦʜʷ ʠʟ ʤʦʜʝʣʠ ʧʣʘʩʪʘ, ʝʛʦ ʧʦʨʠʩʪʦʩʪʴ ʨʘʚʥʘ 
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˗̐ ˗̐ ̒̋ ˞̄ ρ̑ ˗̐ ̄̑ρ ˞̄ ̓ ˞̄ ̠̓̐̄̓   (1.12) 

ɽʩʣʠ ʚ ʬʦʨʤʫʣʝ ʧʦʜ ʚʝʣʠʯʠʥʦʡ ʉʛʪ ʧʦʥʠʤʘʪʴ ʯʠʩʪʫʶ ʛʣʠʥʠʩʪʦʩʪʴ, ʪʦ, 

ʧʦʜʩʪʘʚʠʚ ʚ ʬʦʨʤʫʣʫ (1.10) ʚʳʨʘʞʝʥʠʷ (1.11) ʠ (1.12), ʧʨʠʥʷʚ ʉʛʪ=ʉʛʪ
ʠ
 ʠ ʨʝʰʠʚ ʵʪʦ 

ʫʨʘʚʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʉʛʪ
ʠ
, ʧʦʣʫʯʠʤ 

˞̄ ̓
̉

˞̄ ̱̑ ʂ̄ ̠̌̐̒̋

ʂ ρˏρ ˞̄ ̱̑ ʂ̄ ̠̌ ̐̒̋ ˗̐ ̄̓ ˞̄ ̱̑

   (1.13) 

ʛʜʝ ɸ=1ïʂʧʛʨ; ɺ=1ïʂʧʛʪ. 

ʈʘʩʧʦʣʘʛʘʷ ʚʩʝʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ (ʂʧʩʢ, ʉʛʨ ʠ ʉʛʪ
ʠ
), ʧʦ ʬʦʨʤʫʣʝ (1.12) ʥʘʭʦʜʷʪ 

ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʢʨʳʪʦʡ ʧʦʨʠʩʪʦʩʪʠ ʧʣʘʩʪʘ [7]. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʂʥ ʚ ʤʝʪʦʜʠʢʝ, ʦʧʠʩʘʥʥʦʡ ʗ.ʅ. ɹʘʩʠʥʳʤ ʠ 

ɺ.ɸ. ʅʦʚʛʦʨʦʜʦʚʳʤ ʫʯʠʪʳʚʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ, 

ʩʦʟʜʘʚʘʝʤʘʷ ʛʣʠʥʠʩʪʳʤʠ ʚʢʣʶʯʝʥʠʷʤʠ, ʝʩʣʠ ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʧʨʝʚʳʰʘʝʪ ʚʝʣʠʯʠʥʫ 

ʉʛʪ ʜʣʷ ʦʧʦʨʥʦʛʦ (ʚʝʨʦʷʪʥʦʛʦ) ʧʣʘʩʪʘ. ʋʕʉ ʧʦʨʦʜʳ ʚ ʧʨʠʥʷʪʦʡ ʤʦʜʝʣʠ 

ʦʧʠʩʳʚʘʝʪʩʷ ʬʦʨʤʫʣʦʡ (1.14). ɻʣʠʥʠʩʪʳʝ ʚʢʣʶʯʝʥʠʷ ï ʵʣʣʠʧʩʦʠʜʳ ʚʨʘʱʝʥʠʷ, 

ʧʦʤʝʱʝʥʥʳʝ ʚʦ ʚʤʝʱʘʶʱʫʶ ʩʨʝʜʫ ʩ ʋʕʉ = ɟʛʪ. ɺʤʝʱʘʶʱʘʷ ʩʨʝʜʘ ï 

çʥʦʨʤʘʣʠʟʦʚʘʥʥʳʡè ʧʣʘʩʪ ʩ ʋʕʉ ɟʧ
N
 ʠ ʨʘʩʩʝʷʥʥʦʡ ʛʣʠʥʠʩʪʦʩʪʴʶ ʉʛʨ. 

ʍ̐ ʍ̐
ρ #̄ ʍ̓̐ Î ρ #̄ ʍ̓̄ ̓

ρ Î ρ#̄ ʍ̓̐ Î ρ ρ #̄ ʍ̓̄ ̓
   (1.14) 

ʛʜʝ n ï ʧʘʨʘʤʝʪʨ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʵʢʩʮʝʥʪʨʠʩʠʪʝʪʘ ʵʣʣʠʧʩʦʠʜʦʚ ʚʨʘʱʝʥʠʷ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʧʣʘʩʪʘ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʈʧ=f(ʂʧ) ʠ ʈʥ=f(ʂʚ) ʜʣʷ ʜʘʥʥʦʡ ʟʘʣʝʞʠ. 

ʅʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʴ ʨʝʘʣʴʥʦʛʦ ʧʣʘʩʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ ʉ.ɻ. ʂʦʤʘʨʦʚʘ: 

˗̎
˗̐ ˗̎

˗̐
ρ Ў˞̄  ̓  (1.15) 

ʛʜʝ ʂʥ ï ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʴ ʨʝʘʣʴʥʦʛʦ ʧʣʘʩʪʘ, ʂʧ
N
 ï ʧʦʨʠʩʪʦʩʪʴ 

ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʧʣʘʩʪʘ, ʂʥ
N
 ï ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʴ ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʧʣʘʩʪʘ, 

ʂʧ ï ʧʦʨʠʩʪʦʩʪʴ ʨʝʘʣʴʥʦʛʦ ʧʣʘʩʪʘ, æʉʛʪ ï ʧʨʝʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʣʠʥʠʩʪʳʭ 

ʚʢʣʶʯʝʥʠʡ ʧʣʘʩʪʘ ʥʘʜ ʠʭ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʦʧʦʨʥʦʤ ʧʣʘʩʪʝ [7]. 

ɺ 2002 ʛ. ʊ.ʌ. ɼʴʷʢʦʥʦʚʘ ʠ ʜʨ. [12] ʧʨʠ ʧʦʜʩʯʝʪʝ ʟʘʧʘʩʦʚ ʥʝʬʪʠ ʚ 

ʦʪʣʦʞʝʥʠʷʭ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ ʂʨʘʩʥʦʣʝʥʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʠʤʝʥʠʣʠ 
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ʤʝʪʦʜʠʢʫ, ʠʩʧʦʣʴʟʫʶʱʫʶ ʜʘʥʥʳʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɻʀʉ (ʉʇ ʠ ɻɻʂ-ʧ), 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʣʘ ʦʧʨʝʜʝʣʠʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠ ʧʦʨʠʩʪʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʧʨʦʩʣʦʝʚ 

ʧʝʩʯʘʥʠʢʘ ʚ ʧʘʯʢʝ. 

ʋʨʘʚʥʝʥʠʝ (1.1) ʨʝʰʘʣʦʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ɟʧʝʩʯ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʦʩʣʦʷ 

ʧʝʩʯʘʥʠʢʘ. ɺ ʢʘʯʝʩʪʚʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʛʣʠʥ ɟʛʣ ʧʨʠʥʠʤʘʣʦʩʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʣʠʥ 

ʭʘʥʪʳ-ʤʘʥʩʠʡʩʢʦʡ ʩʚʠʪʳ, ʟʘʣʝʛʘʶʱʠʭ ʚʳʰʝ ʧʨʦʜʫʢʪʠʚʥʳʭ ʚʠʢʫʣʦʚʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ. ɼʦʣʷ ʛʣʠʥʠʩʪʳʭ ʧʨʦʩʣʦʝʚ ɢʛʣ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ Ŭʩʧ=f(ɢʛʣ), 

ʧʦʣʫʯʝʥʥʦʡ ʧʦ ʜʘʥʥʳʤ ʨʝʟʫʣʴʪʘʪʦʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʘʥʘʣʠʟʦʚ ʢʝʨʥʘ. ʕʪʘ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʫʨʘʚʥʝʥʠʝʤ: 

ʔ̄̌ πȟωσ,Çɻ̒  ̐  (1.16) 

ʇʦʨʠʩʪʦʩʪʴ ʧʨʦʩʣʦʝʚ ʧʝʩʯʘʥʠʢʘ (ʂʧ,ʧʝʩʯ) ʦʧʨʝʜʝʣʷʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʙʱʝʡ ʧʦʨʠʩʪʦʩʪʠ, ʦʮʝʥʝʥʥʦʡ ʧʦ ʜʘʥʥʳʤ ʛʘʤʤʘ-ʛʘʤʤʘ ʧʣʦʪʥʦʩʪʥʦʛʦ ʢʘʨʦʪʘʞʘ ʠ ʩ 

ʫʯʝʪʦʤ ʜʦʣʠ ʛʣʠʥʠʩʪʳʭ ʧʨʦʩʣʦʝʚ, ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʟʘʚʠʩʠʤʦʩʪʠ (1.16). 

ʇʦʨʠʩʪʦʩʪʴ ʛʣʠʥ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʨʝʭ ʦʙʨʘʟʮʦʚ ʢʝʨʥʘ ʠʟ ʚʳʰʝʟʘʣʝʛʘʶʱʠʭ ʭʘʥʪʳ-ʤʘʥʩʠʡʩʢʠʭ ʛʣʠʥ ʠ 

ʧʨʠʥʠʤʘʣʘʩʴ ʨʘʚʥʦʡ 18%. 

˗
Ȣ̐̐ ̘̆̒

˗̐ ˗̐Ȣ̄ Ͻ̌̄ ̌

̄̌

   (1.17) 

ʆʙʱʘʷ ʧʦʨʠʩʪʦʩʪʴ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʧʦ ʜʘʥʥʳʤ ʧʣʦʪʥʦʩʪʥʦʛʦ ʢʘʨʦʪʘʞʘ ʧʦ 

ʤʦʜʝʣʠ ʢʦʣʣʝʢʪʦʨʘ ʩ ʨʘʩʩʝʷʥʥʳʤ ʪʠʧʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʣʠʥʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʥʝʬʪʝʥʘʩʳʱʝʥʠʷ ʦʮʝʥʠʚʘʣʩʷ ʧʦ ʫʨʘʚʥʝʥʠʶ ɼʘʭʥʦʚʘ-ɸʨʯʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ɟʧʝʩʯ, ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʧʦ ʫʨʘʚʥʝʥʠʶ (1.1) [70]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʘʷ ʤʝʪʦʜʠʢʘ, ʧʦʟʚʦʣʠʣʘ ʦʧʨʝʜʝʣʠʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʧʨʦʩʣʦʝʚ ʧʝʩʯʘʥʠʢʘ, ʠʭ ʧʦʨʠʩʪʦʩʪʴ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʬʪʝʥʘʩʳʱʝʥʠʷ. ʆʜʥʘʢʦ 

ʜʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʥʝ ʫʯʠʪʳʚʘʝʪ ʚʣʠʷʥʠʷ ʜʨʫʛʠʭ ʪʠʧʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʣʠʥʠʩʪʦʛʦ 

ʚʝʱʝʩʪʚʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʶ ʩʚʦʡʩʪʚ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʠʢʫʣʦʚʩʢʦʡ 

ʩʚʠʪʳ ʂʨʘʩʥʦʣʝʥʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʪʘʢʞʝ ʧʦʩʚʷʱʝʥʘ ʨʘʙʦʪʘ [1] 

ɸʢʠʥʴʰʠʥʘ ɸ.ɺ. ʠ ɽʬʠʤʦʚʘ ɺ.ɸ.  ɺ ʩʪʘʪʴʝ ʧʦʤʠʤʦ ʦʧʠʩʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʧʦʜʭʦʜʦʚ ʢ ʧʦʩʪʨʦʝʥʠʶ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʪʝʨʨʠʛʝʥʥʳʭ 



23 
 

ʢʦʣʣʝʢʪʦʨʦʚ, ʧʨʝʜʩʪʘʚʣʝʥ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʘʚʪʦʨʘʤʠ ʧʨʠ ʫʯʘʩʪʠʠ ɸ.ʈ. ɸʢʤʘʥʘʝʚʘ 

ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʣʠ ʛʣʠʥʠʩʪʳʭ ʧʨʦʩʣʦʝʚ ʚ ʨʘʟʨʝʟʝ ʧʫʪʝʤ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʬʦʪʦʛʨʘʬʠʡ ʢʝʨʥʘ. ʊʘʢʞʝ ʚ ʨʘʙʦʪʝ ʧʦʜʥʠʤʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʧʦʩʪʨʦʝʥʠʷ 

ʧʝʪʨʦʬʠʟʠʯʝʩʢʦʡ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʝʡ ʪʦʥʢʦʩʣʦʠʩʪʦʛʦ ʢʦʣʣʝʢʪʦʨʘ ʧʨʠ 

ʩʫʱʝʩʪʚʫʶʱʝʤ ʩʧʦʩʦʙʝ ʦʪʙʦʨʘ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ ʢʝʨʥʘ: ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʮʠʣʠʥʜʨʳ ʦʪʙʠʨʘʶʪʩʷ ʪʦʣʴʢʦ ʠʟ ʠʥʪʝʨʚʘʣʦʚ ʯʠʩʪʳʭ ʥʝʛʣʠʥʠʩʪʳʭ 

ʢʦʣʣʝʢʪʦʨʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʩʢʘʞʝʥʠʶ ʧʝʪʨʦʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠ ʥʝʫʯʝʪʫ 

ʦʩʦʙʝʥʥʦʩʪʝʡ  ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʧʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ɻʀʉ. 

ʇʨʦʙʣʝʤʘ çʧʦʜʤʝʥʳ ʤʝʪʦʜʠʢʠ ʠʟʫʯʝʥʠʷ ʘʥʠʟʦʪʨʦʧʥʦʛʦ ʪʠʧʘ ʢʦʣʣʝʢʪʦʨʘ ʥʘ 

ʤʝʪʦʜʠʢʠ ʠʟʦʪʨʦʧʥʦʛʦè, ʪʘʢʞʝ ʦʩʚʝʱʝʥʘ ʚ ʨʘʙʦʪʝ [12] ʊ.ʌ. ɼʴʷʢʦʥʦʚʦʡ, 

ʊ.ɻ. ʀʩaʢʦʚʦʡ ʠ ɺ.ɸ ʉʤʠʨʥʦʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʘ ʚʘʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʠʩʪʠʥʥʳʭ ʤʦʜʝʣʝʡ ʢʦʣʣʝʢʪʦʨʦʚ ʢʘʢ ʥʘ ʵʪʘʧʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ, ʪʘʢ 

ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷè. ɺ ʩʪʘʪʴʝ ʧʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʚʳʜʝʣʝʥʠʷ 

ʧʘʯʝʢ ʘʥʠʟʦʪʨʦʧʥʳʭ ʧʦʨʦʜ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʝʩʯʘʥʳʭ ʧʨʦʩʣʦʝʚ ʚ 

ʧʘʯʢʝ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʝʬʪʝʛʘʟʦʥʘʩʳʱʝʥʥʦʩʪʠ, 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ: ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ ʩ  ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʋʕʉ ʠ ʧʦ ʢʘʧʠʣʣʷʨʥʦʡ ʤʦʜʝʣʠ. 

ʇʦʤʠʤʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ 

ʣʝʪ ʪʘʢʞʝ ʚʝʣʘʩʴ ʨʘʙʦʪʘ ʠ ʚ ʦʙʣʘʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʦʡ ʘʧʧʘʨʘʪʫʨʥʦʡ ʙʘʟʳ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʫʨʦʚʥʶ ʩʣʦʞʥʦʩʪʠ ʦʙʲʝʢʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʪʦʥʢʦʩʣʦʠʩʪʳʝ 

ʪʝʨʨʠʛʝʥʥʳʝ ʢʦʣʣʝʢʪʦʨʳ ʥʝʬʪʠ ʠ ʛʘʟʘ.  

ʊʘʢ, ʚ 1978 ʛ. ɻ.ʍ. ʐʝʨʤʘʥ [49] ʨʘʟʨʘʙʦʪʘʣ ʘʧʧʘʨʘʪʫʨʫ ʠʥʜʫʢʮʠʦʥʥʦʛʦ 

ʢʘʨʦʪʘʞʘ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʧʦʧʝʨʝʯʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ ʘʥʠʟʦʪʨʦʧʠʶ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʚ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʨʘʟʨʝʟʘʭ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʥʘ ɿʘʧʘʜʝ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʟʦʥʜʳ ʪʨʝʭʤʝʨʥʦʛʦ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʢʘʨʦʪʘʞʘ 3DEX ʬʠʨʤʳ Baker 

Hughes ʠ Rt-Scanner ʬʠʨʤʳ Schlumberger [4, 65], ʢʦʪʦʨʳʝ ʚʥʝʜʨʝʥʳ ʚ ʤʘʩʩʦʚʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʢʦʤʧʣʝʢʩʝ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ. 
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ʆʙʨʘʙʦʪʢʘ ʠʟʤʝʨʝʥʠʡ ʪʨʝʭʤʝʨʥʦʛʦ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʢʘʨʦʪʘʞʘ, ʢʦʪʦʨʳʡ 

ʦʧʠʩʳʚʘʝʪ ʪʝʥʟʦʨ ʩʦʧʨʦʪʠʚʣʝʥʠʡ [49], ʨʝʰʘʝʪʩʷ ʧʫʪʝʤ ʦʜʥʦʤʝʨʥʦʡ ʠʥʚʝʨʩʠʦʥʥʦʡ 

ʟʘʜʘʯʠ [4, 65], ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʨʠʚʳʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʨʘʟʣʠʯʥʦʡ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ.  

J.D. Klein, P.R. Martin ʠ D.F. Allen [50] ʨʘʟʨʘʙʦʪʘʣʠ ʤʦʜʝʣʴ, ʧʦʟʚʦʣʷʶʱʫʶ 

ʦʮʝʥʠʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʝʩʯʘʥʳʭ ʧʨʦʩʣʦʝʚ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʧʦʨʦʜ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʡ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦ ʨʘʟʜʝʣʠʪʴ ʧʨʦʜʫʢʪʠʚʥʫʶ 

ʠ ʚʦʜʦʥʘʩʳʱʝʥʥʫʶ ʯʘʩʪʴ ʧʣʘʩʪʘ, ʦʮʝʥʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʛʣʠʥʠʩʪʦʡ ʠ ʧʝʩʯʘʥʦʡ 

ʢʦʤʧʦʥʝʥʪ, ʘ ʪʘʢʞʝ ʨʘʩʩʯʠʪʘʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʣʠʥʠʩʪʳʭ ʠ ʧʝʩʯʘʥʳʭ ʧʨʦʩʣʦʝʚ 

(ʈʠʩʫʥʦʢ 1.8) [4, 33]. 

 

ʈʠʩʫʥʦʢ 1.8. ɼʠʘʛʨʘʤʤʳ ʂʣʝʡʥʘ  

ʘ) çʜʠʘʛʨʘʤʤʘ-ʙʘʙʦʯʢʘè ʜʣʷ ʩʣʫʯʘʷ ʦʪʩʫʪʩʪʚʠʷ ʘʥʠʟʦʪʨʦʧʠʠ ʛʣʠʥ; ʙ) çʜʠʘʛʨʘʤʤʘ-

ʙʘʙʦʯʢʘè ʜʣʷ ʩʣʫʯʘʷ ʥʘʣʠʯʠʷ ʘʥʠʟʦʪʨʦʧʠʠ ʛʣʠʥ  

ʊʦʯʢʠ ʚʦʜʦʥʘʩʳʱʝʥʥʦʛʦ ʥʝʛʣʠʥʠʩʪʦʛʦ ʧʝʩʯʘʥʠʢʘ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʣʠʥʠʠ 

ʠʟʦʪʨʦʧʥʳʭ ʧʦʨʦʜ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ ʧʦʨʠʩʪʦʩʪʴʶ. ʂʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʛʣʠʥ: 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʣʠʥʠʩʪʦʛʦ ʧʣʘʩʪʘ Rh.ʛʣʠʥ ʧʦ ʦʩʠ OX ʠ 

ʚʝʨʪʠʢʘʣʴʥʦʝ Rv.ʛʣʠʥ ï ʧʦ ʦʩʠ OY. ɺ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʘʥʠʟʦʪʨʦʧʠʠ ʧʣʘʩʪʦʚ ʛʣʠʥʳ 

Rv.ʛʣʠʥ=Rh.ʛʣʠʥ (ʈʠʩʫʥʦʢ 1.8ʘ), ʧʨʠ ʥʘʣʠʯʠʠ ʘʥʠʟʦʪʨʦʧʠʠ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʛʣʠʥ 

ʩʤʝʱʘʶʪʩʷ ʠ Rv.ʛʣʠʥ>Rh.ʛʣʠʥ (ʙ). ʌʘʢʪʠʯʝʩʢʠʝ ʪʦʯʢʠ ʚ ʧʦʣʝ ʜʠʘʛʨʘʤʤʳ, ʧʦʧʘʚʰʠʝ ʚ 

ʦʙʣʘʩʪʴ ʥʠʞʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ, ʩʦʝʜʠʥʷʶʱʝʛʦ ʪʦʯʢʫ ʛʣʠʥ ʠ ʣʠʥʠʶ ʯʠʩʪʦʛʦ 

ʧʝʩʯʘʥʠʢʘ, ʙʫʜʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʦʜʦʥʘʩʳʱʝʥʥʦʡ ʟʦʥʝ ʧʣʘʩʪʘ, ʚʳʰʝ 
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ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ ï ʧʨʦʜʫʢʪʠʚʥʦʡ ʝʛʦ ʯʘʩʪʠ. ʂʨʘʩʥʳʝ ʣʠʥʠʠ ʥʘ ʛʨʘʬʠʢʝ 

(ʈʠʩʫʥʦʢ 1.8) ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʧʨʦʩʣʦʝʚ ʧʝʩʯʘʥʠʢʘ, ʩʠʥʠʝ ï ʜʦʣʝ 

ʛʣʠʥʠʩʪʳʭ ʧʨʦʩʣʦʝʚ ʚ ʧʘʯʢʝ. 

ʇʨʷʤʳʤʠ ʤʝʪʦʜʘʤʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʢʦʣʣʝʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ 

ʟʘʯʘʩʪʫʶ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʧʫʱʝʥʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ɻʀʉ, ʷʚʣʷʶʪʩʷ ʚʠʟʫʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʢʦʣʦʥʢʠ ʧʦʣʥʦʨʘʟʤʝʨʥʦʛʦ ʢʝʨʥʘ ʠ ʤʘʪʝʨʠʘʣʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʢʚʘʞʠʥʥʳʤʠ ʤʠʢʨʦʩʢʘʥʝʨʘʤʠ, ʢʦʪʦʨʳʝ ʚʠʟʫʘʣʠʟʠʨʫʶʪ 

ʨʘʟʚʝʨʥʫʪʦʝ ʠʟʦʙʨʘʞʝʥʠʝ (ʠʤʠʜʞ) ʩʪʝʥʢʠ ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ. ʂʦʤʧʣʝʢʩʠʨʦʚʘʥʠʶ 

ʨʝʟʫʣʴʪʘʪʦʚ ʩʢʚʘʞʠʥʥʳʭ ʤʠʢʨʦʩʢʘʥʝʨʦʚ ʠ ʜʘʥʥʳʭ ʷʜʝʨʥʦ-ʤʘʛʥʠʪʥʦʛʦ ʢʘʨʦʪʘʞʘ 

ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ F. Shray, T. Borbas [74], C. Cao Minh, P. Sundararaman [54]; 

C. Cao Minh, I. Joao,  J.B. Clavaud et al. [55], M. Claverie, D.F. Allen, N. Heaton et 

al. [57]. 

ɼʣʷ ʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦʡ ʦʮʝʥʢʠ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ ʚ ʠʥʪʝʨʚʘʣʘʭ 

ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ SHARP, ʢʦʪʦʨʘʷ ʩ 

ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʢʚʘʞʠʥʥʳʭ ʤʠʢʨʦʩʢʘʥʝʨʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʨʦʠʪʴ ʪʦʥʢʦʩʣʦʠʩʪʫʶ 

ʤʦʜʝʣʴ ʩʨʝʜʳ ʠ ʧʨʷʤʳʤ ʨʘʩʯʝʪʦʤ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦʩʩʪʘʥʦʚʠʪʴ 

ʩʚʦʡʩʪʚʘ ʪʦʥʢʠʭ ʧʨʦʩʣʦʝʚ [31]. 

ʄʝʪʦʜʠʢʘ ʦʩʥʦʚʘʥʘ ʥʘ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʠ ʜʘʥʥʳʭ ʤʠʢʨʦʤʝʪʦʜʦʚ ʩ ʚʳʩʦʢʦʡ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʦʚ ɻʀʉ, ʦʙʣʘʜʘʶʱʠʭ 

ʜʦʩʪʘʪʦʯʥʦʡ ʛʣʫʙʠʥʥʦʩʪʴʶ. ʇʦ ʜʘʥʥʳʤ ʤʠʢʨʦʤʝʪʦʜʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ 

ʤʠʢʨʦʩʢʘʥʝʨʦʚ), ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʝʪʘʣʴʥʦʝ ʨʘʩʯʣʝʥʝʥʠʝ ʨʘʟʨʝʟʘ, ʠ ʧʦʩʪʨʦʝʥʠʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʧʦʨʦʜ. ʄʝʪʦʜʳ ɻʀʉ ʜʦʩʪʘʪʦʯʥʦʡ 

ʛʣʫʙʠʥʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ 

ʧʦʩʪʨʦʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʨʘʟʨʝʟʘ. ʈʘʩʯʝʪ ʤʦʜʝʣʴʥʳʭ ʢʨʠʚʳʭ ʤʝʪʦʜʦʚ 

ɻʀʉ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʢʦʥʚʦʣʶʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʨʘʟʨʝʟʘ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʬʠʣʴʪʨʦʚ. ʇʨʠ ʵʪʦʤ ʛʝʦʬʠʟʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʧʣʦʪʥʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʧʨʦʧʣʘʩʪʢʦʚ ʟʘʜʘʶʪʩʷ ʧʦ ʟʥʘʯʝʥʠʷʤ, ʩʥʷʪʳʤ ʩ 

ʢʨʠʚʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ɻʀʉ, ʚ ʩʦʩʝʜʥʠʭ ʤʦʱʥʳʭ ʧʣʘʩʪʘʭ, ʘ ʜʣʷ 

ʢʦʣʣʝʢʪʦʨʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ çʠʥʪʝʨʧʨʝʪʘʮʠʠ ʢʦʤʧʣʝʢʩʘ ɻʀʉ ʧʦ 

ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ ʠ ʧʝʪʨʦʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠè. 



26 
 

ɺ ʩʣʫʯʘʝ ʟʥʘʯʠʪʝʣʴʥʦʡ ʥʝʚʷʟʢʠ ʤʦʜʝʣʴʥʳʭ ʠ ʠʩʭʦʜʥʳʭ ʢʨʠʚʳʭ ʤʝʪʦʜʦʚ 

ɻʀʉ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʪʦʯʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʠ ʧʦʚʪʦʨʥʘʷ ʢʦʥʚʦʣʶʮʠʷ. 

ʇʨʦʮʝʩʩ ʧʦʚʪʦʨʷʝʪʩʷ ʜʦ ʧʦʣʫʯʝʥʠʷ ʧʨʠʝʤʣʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ [31].  

ʈʝʟʫʣʴʪʘʪʘʤ ʨʝʰʝʥʠʷ ʧʨʷʤʦʡ ʟʘʜʘʯʠ ʧʫʪʝʤ ʚʳʧʦʣʥʝʥʠʷ ʦʜʥʦʤʝʨʥʦʛʦ ʠ 

ʜʚʫʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʜʝʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ 

ʪʦʥʢʦʩʣʦʠʩʪʦʡ ʩʨʝʜʝ ʩ ʮʝʣʴʶ ʧʦʩʣʝʜʫʶʱʝʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʢʚʘʞʠʥʥʳʭ ʜʘʥʥʳʭ 

ʪʘʢʞʝ ʧʦʩʚʷʱʝʥʘ ʨʘʙʦʪʘ Q.R. Passey, K.E. Dahlberg, K.B. Sullivan ʠ ʜʨ. [70]. 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʪʝʨʨʠʛʝʥʥʳʭ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘʨʷʜʫ ʩ ʪʘʢʠʤʠ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ɻʀʉ, ʢʘʢ Rt-Scanner ʠ ʤʠʢʨʦʩʢʘʥʝʨ, ʫʩʧʝʰʥʦ ʚ 

ʩʦʚʨʝʤʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ɻʀʉ ʚʢʣʶʯʘʶʪ ʧʨʠʙʦʨ ʷʜʝʨʥʦ-ʤʘʛʥʠʪʥʦʛʦ ʢʘʨʦʪʘʞʘ ʚ 

ʩʠʣʴʥʦʤ ʧʦʣʝ ï MR Scanner. ʇʨʠʙʦʨ ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʨʘʟʥʦʛʣʫʙʠʥʥʳʭ 

ʟʦʥʜʘʭ ʧʨʦʚʦʜʠʪʴ ʠʟʤʝʨʝʥʠʷ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʩʚʦʡʩʪʚ 

ʥʘʩʳʱʘʶʱʠʭ ʠʭ ʬʣʶʠʜʦʚ. MR Scanner ʦʙʣʘʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʝʛʠʩʪʨʘʮʠʠ 

ʜʘʥʥʳʭ ʚ ʨʝʞʠʤʝ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʜʠʬʬʫʟʠʠ ʥʘ ʨʘʟʥʳʭ ʯʘʩʪʦʪʘʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʚʳʧʦʣʥʷʪʴ ʦʮʝʥʢʫ ʭʘʨʘʢʪʝʨʘ ʥʘʩʳʱʝʥʠʷ, ʦʙʲʝʤʘ ʠ ʩʚʦʡʩʪʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʜʘʞʝ ʚ 

ʫʩʣʦʚʠʷʭ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʧʨʠʤʝʥʝʥʠʝ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ ɻʀʉ (ʥʠʟʢʦʦʤʥʳʝ 

ʢʦʣʣʝʢʪʦʨʳ, ʪʦʥʢʦʩʣʦʠʩʪʳʝ ʨʘʟʨʝʟʳ, ʧʨʝʩʥʳʝ ʧʣʘʩʪʦʚʳʝ ʚʦʜʳ). 

ʂʦʤʧʣʝʢʩʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʠ ʘʧʧʘʨʘʪʫʨʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʧʝʰʥʦʤʫ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ ʦʮʝʥʢʠ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ. ɺ 

ʣʠʪʝʨʘʪʫʨʝ ʦʧʠʩʘʥʳ ʧʨʠʤʝʨʳ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʝʭʤʝʨʥʦʛʦ 

ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʢʘʨʦʪʘʞʘ, ʩʢʚʘʞʠʥʥʳʭ ʤʠʢʨʦʩʢʘʥʝʨʦʚ, ʷʜʝʨʥʦ-ʤʘʛʥʠʪʥʦʛʦ 

ʢʘʨʦʪʘʞʘ, ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɻʀʉ (ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʠʢʠ 

E.C. Thomas ʠ S.J. Stieber) ʜʣʷ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʨʘʟʨʝʟʦʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ [60], 

ʰʝʣʴʬʘ ʄʝʢʩʠʢʘʥʩʢʦʛʦ ʟʘʣʠʚʘ [63], ʩʝʚʝʨʥʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʀʪʘʣʠʠ [68]. ʆʜʥʘʢʦ 

ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʧʦʜʭʦʜʦʚ ʩʪʦʠʪ 

ʦʮʝʥʠʚʘʪʴ ʫʩʣʦʚʠʷ ʠʭ ʧʨʠʤʝʥʠʤʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʜʝʪʘʣʴʥʝʝ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ, ʯʝʤʫ ʙʫʜʝʪ 

ʧʦʩʚʷʱʝʥʘ ʩʣʝʜʫʶʱʘʷ ʛʣʘʚʘ. 
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ɻʃɸɺɸ 2. ʃʀʊʆʃʆɻʆ-ʇɽʊʈʆʌʀɿʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ 

ʀɿʋʏɸɽʄʓʍ ʆʊʃʆɾɽʅʀʁ 

2.1. ʋʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʫʯʘʝʤʳʭ ʪʝʨʨʠʛʝʥʥʳʭ ʪʦʥʢʦʩʣʦʠʩʪʳʭ 

ʦʪʣʦʞʝʥʠʡ 

ʇʝʩʯʘʥʳʝ ʪʝʣʘ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʩʪʘʥʦʚʢʘʭ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʦʩʦʙʝʥʥʦ ʢʨʫʧʥʳʝ, ʠʤʝʶʪ ʧʦʣʠʬʘʮʠʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ [28],  ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʧʝʩʯʘʥʳʝ ʪʝʣʘ ʙʫʜʫʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪɹʩ ̫ʨʘʟʣʠʯʥʳʤ ʩʪʨʦʝʥʠʝʤ, ʩʦʩʪʘʚʦʤ, 

ʤʦʨʬʦʣʦʛʠʝʡ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʚ ʧʨʝʜʝʣʘʭ ʧʝʩʯʘʥʳʭ ʪʝʣ 

ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʬʘʮʠʡ.  

ʇʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʧʝʩʯʘʥʳʭ ʪʝʣʘʭ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ʩʝʜʠʤʝʥʪʘʮʠʠ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʬʘʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʥʘʣʠʯʠʝʤ ʪʦʥʢʦʛʦ 

ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʧʨʦʩʣʦʝʚ ʢʦʣʣʝʢʪʦʨʦʚ ʠ ʥʝʢʦʣʣʝʢʪʦʨʦʚ (ʊʘʙʣʠʮʘ 2.1). ʂ ʧʨʠʤʝʨʫ, 

ʧʨʠ ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʪʝʨʨʠʛʝʥʥʦʡ ʩʝʜʠʤʝʥʪʘʮʠʠ ʪʦʥʢʦʩʣʦʠʩʪʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʷʟʘʥʘ ʩ ʦʪʣʦʞʝʥʠʷʤʠ ʪʫʨʙʠʜʠʪʦʚrʭ ʧʦʪʦʢʦʚ. ʉ ʪʦʥʢʦʩʣʦʠʩʪʳʤʠ ʪʝʨʨʠʛʝʥʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʧʘʩʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʦʜʥʘʢʦ, 

ʟʘʯʘʩʪʫʶ, ʦʪʣʦʞʝʥʠʷ ʧʦʜʦʙʥʦʛʦ ʪʠʧʘ ʚ ʩʠʣʫ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʧʨʠʯʠʥ ʦʩʪʘʶʪʩʷ 

ʥʝʜʦʠʟʫʯʝʥʥʳʤʠ ʠʣʠ ʧʨʦʧʫʩʢʘʶʪʩʷ ʚʦʚʩʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʜʦʫʯʝʪʫ ʟʘʧʘʩʦʚ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʉʫʱʝʩʪʚʫʶʱʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʩʚʦʡʩʪʚ ʠʟʫʯʘʝʤʳʭ ʦʙʲʝʢʪʦʚ 

ʜʦʣʞʥʘ ʙʳʪʴ ʠʩʩʣʝʜʦʚʘʥʘ ʠ ʫʯʪʝʥʘ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ, 

ʠʥʪʝʨʧʨʝʪʘʮʠʦʥʥʳʭ ʠ ʧʝʪʨʦʫʧʨʫʛʠʭ ʤʦʜʝʣʝʡ. ʇʨʠ ʵʪʦʤ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʝ ʤʦʜʝʣʠ 

ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʪʘʢʞʝ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʳ (ʈʠʩʫʥʦʢ 2.1): ʧʨʦʩʣʦʠ 

ʥʝʢʦʣʣʝʢʪʦʨʦʚ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ, ʛʣʠʥʘʤʠ, ʛʣʠʥʠʩʪʳʤʠ ʘʣʝʚʨʦʣʠʪʘʤʠ, 

ʧʣʦʪʥʳʤʠ ʛʦʨʥʳʤʠ ʧʦʨʦʜʘʤʠ ʠ ʪ.ʜ.; ʩʦʩʪʘʚ ʧʨʦʩʣʦʝʚ ʢʦʣʣʝʢʪʦʨʘ ʪʘʢʞʝ ʤʦʞʝʪ 

ʙʳʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ï ʧʝʩʯʘʥʠʢʠ ʠ ʘʣʝʚʨʦʣʠʪʳ çʯʠʩʪʳʝè, ʧʝʩʯʘʥʠʢʠ ʠ 

ʘʣʝʚʨʦʣʠʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʨʘʩʩʝʷʥʥʦʝ ʛʣʠʥʠʩʪʦʝ ʚʝʱʝʩʪʚʦ, ʘʣʝʚʨʦʧʝʩʯʘʥʠʢʠ ʠ ʪ.ʜ. 

ʆʙʲʝʢʪʘʤʠ ʠʟʫʯʝʥʠʷ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ 

ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʤʦʨʩʢʦʡ 

ʩʝʜʠʤʝʥʪʘʮʠʠ ʠ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʭ ʫʩʣʦʚʠʷʭ ʜʝʣʴʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʈʠʩʫʥʦʢ 
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2.2). ʇʨʠʤʝʨʘʤʠ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʚ 

ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʤʦʨʩʢʠʭ ʦʙʩʪʘʥʦʚʢʘʭ, ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʚ ʨʘʙʦʪʝ, ʷʚʣʷʶʪʩʷ 

ʪʝʨʨʠʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʝ ʢʣʠʥʦʬʦʨʤʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʥʘ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ ʩʢʣʦʥʝ ʠ ʝʛʦ ʧʦʜʥʦʞʴʝ (ʧʝʨʚʳʡ ʦʙʲʝʢʪ ï ʘʯʠʤʦʚʩʢʠʝ ʦʪʣʦʞʝʥʠʷ 

ʉʫʨʛʫʪʩʢʦʛʦ ʩʚʦʜʘ, ʤʦʜʝʣʴ 5 ʥʘ ʨʠʩʫʥʢʝ 2.2). ʊʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʪʣʦʞʝʥʠʷ, 

ʦʩʘʞʜʝʥʥʳʝ ʠʟ ʤʫʪʴʝʚʳʭ ʧʦʪʦʢʦʚ (ʪʫʨʙʠʜʠʪʦʚ) ʠ ʟʘʧʦʣʥʷʶʱʠʝ ʨʘʥʝʝ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʢʘʥʴʦʥʦʚ ʚ ʧʨʝʜʝʣʘʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʩʢʣʦʥʦʚ (ʚʪʦʨʦʡ 

ʦʙʲʝʢʪ ï ʦʪʣʦʞʝʥʠʷ ʪʫʨʦʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʘʢʚʘʪʦʨʠʠ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ, 

ʤʦʜʝʣʴ 1 ʥʘ ʨʠʩʫʥʢʝ 2.2). ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʩʤʦʪʨʝʥʳ ʪʦʥʢʦʩʣʦʠʩʪʳʝ ʪʝʨʨʠʛʝʥʥʳʝ  

ʦʪʣʦʞʝʥʠʷ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʜʝʣʴʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʪʨʝʪʴʠʤ ʠʟʫʯʘʝʤʳʤ ʦʙʲʝʢʪʦʤ (ʤʦʜʝʣʴ 2 

ʥʘ ʨʠʩʫʥʢʝ 2.2.). 

  

ʈʠʩʫʥʦʢ 2.1 ʉʭʝʤʘʪʠʯʥʳʝ ʤʦʜʝʣʠ ʧʦʨʦʜ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ 

 

ʈʠʩʫʥʦʢ 2.2. ʋʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʫʯʘʝʤʳʭ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 
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ʊʘʙʣʠʮʘ 2.1 

ʇʨʠʤʝʨʳ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ 

 

ʋʩʣʦʚʠʷ 

ʦʩʘʜʢʦʥʘʢ

ʦʧʣʝʥʠʷ

ʌʘʮʠʘʣʴʥʘʷ 

ʘʩʩʦʮʠʘʮʠʷ
ʍʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠʇʨʠʤʝʨʳ

ʊʦʥʢʦʩʣʦʠʩʪʳʝ ʧʦʡʤʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʤʝʘʥʜʨʠʨʫʶʱʝʡ ʨʝʢʠ [6]

ʏʝʨʝʜʦʚʘʥʠʝ ʩʝʨʠʡ ʢʦʩʳʭ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʣʦʝʚ (ʚʨʝʤʝʥʥʳʭ 

ʧʦʪʦʢʦʚ) [13]

ʊʦʥʢʦʩʣʦʠʩʪʳʝ ʦʟʝʨʥʳʝ ʧʝʣʘʛʠʪʳ [6]

ʊʦʥʢʦʟʝʨʥʠʩʪʳʝ ʪʫʨʙʠʜʠʪʳ ʩ 

ʩʦʢʨʘʱʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ 

ʵʣʝʤʝʥʪʦʚ [6]

ʌʨʘʛʤʝʥʪʳ ʢʝʨʥʘ ʠʟ ʦʪʣʦʞʝʥʠʡ 

ʧʦʜʚʦʜʥʦʡ ʜʝʣʴʪʦʚʦʡ ʨʘʚʥʠʥʳ

ʂ
ʦ
ʥ
ʪ
ʠ
ʥ
ʝ
ʪ
ʘ
ʣ
ʴ
ʥ
ʳ
ʝ

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʴʶ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʩʪʴʶ ʩʣʦʝʚ ʠ ʢʦʥʪʘʢʪʦʚ ʤʝʞʜʫ 

ʥʠʤʠ; ʨʘʟʤʝʨʳ ʩʣʦʠʩʪʦʩʪʠ

ʩʦʩʪʘʚʣʷʶʪ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʩʘʥʪʠʤʝʪʨʦʚ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ [13]

ʆʪʣʦʞʝʥʠʷ ʫʜʘʣʝʥʥʦʛʦ 

ʧʨʠʙʨʝʞʴʷ (ʥʘ ʧʨʠʤʝʨʝ 

ʧʝʣʘʛʠʪʦʚ)

*ɺ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʠʰʴ ʥʝʢʦʪʦʨʳʝ ʬʘʮʠʘʣʴʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʡ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʘ 

ʥʘʣʠʯʠʝ ʪʦʥʢʦʛʦ ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʧʨʦʩʣʦʝʚ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʠ ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʳʭ ʥʝʢʦʣʣʝʢʪʦʨʦʚ

ɻ
ʣ
ʫ
ʙ
ʦ
ʢ
ʦ
ʚ
ʦ
ʜ
ʥ
ʦ
-
ʤ
ʦ
ʨ
ʩ
ʢ
ʠ
ʝ

ʇʝʨʝʭʦʜʥʳʝ

ʆʪʣʦʞʝʥʠʷ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ (ʥʘ ʧʨʠʤʝʨʝ 

ʪʫʨʙʠʜʠʪʦʚ)

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʠʣʠ ʦʯʝʥʴ 

ʧʦʣʦʛʦʥʘʢʣʦʥʥʳʤ ʯʝʨʝʜʦʚʘʥʠʝʤ ʩʣʦʝʚ 

ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; ʚ ʢʘʞʜʦʤ ʩʣʦʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ 

ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ ʦʪ ʧʦʜʦʰʚʳ ʢ ʢʨʦʚʣʝ; ʚ 

ʦʩʥʦʚʘʥʠʠ ʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ 

ʨʝʟʢʠʡ ʢʦʥʪʘʢʪ; ʩʣʦʠ ʠʤʝʶʪ ʤʦʱʥʦʩʪʴ ʦʪ 

ʥʝʩʢʦʣʴʢʠʭ ʤʠʣʣʠʤʝʪʨʦʚ ʜʦ ʤʝʪʨʦʚ [13] 

ʆʪʣʦʞʝʥʠʷ ʧʦʜʚʦʜʥʦʡ 

ʜʝʣʴʪʦʚʦʡ ʨʘʚʥʠʥʳ

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʠʣʴʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ ʠ 

ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʘʣʝʚʨʦʣʠʪʘ, 

ʘʨʛʠʣʣʠʪʘ ʠ ʦʪʜʝʣʴʥʳʤʠ ʧʝʩʯʘʥʦ-

ʘʣʝʚʨʠʪʦʚʳʤʠ ʧʨʦʩʣʦʷʤʠ, ʦʙʳʯʥʦ ʚ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʮʠʢʣʦʚ; ʪʦʣʱʠʥʳ ʦʪʜʝʣʴʥʳʭ 

ʧʨʦʩʣʦʝʚ ʥʝ ʧʨʝʚʳʰʘʶʪ 50 ʩʤ.

ʇʦʡʤʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʨʘʚʥʠʥʥʳʭ ʨʝʢ

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʢʨʦʚʳ ʤʝʣʢʠʭ ʧʝʩʢʦʚ ʠ 

ʘʣʝʚʨʠʪʦʚ, ʛʣʠʥʠʩʪʦʛʦ ʧʝʩʢʘ ʠ ʛʣʠʥʳ, 

ʦʪʢʣʘʜʳʚʘʶʱʠʝʩʷ ʥʘ ʟʘʣʠʚʥʳʭ ʫʯʘʩʪʢʘʭ 

ʨʝʯʥʦʡ ʧʦʡʤʳ; ʦʪʣʠʯʘʶʪʩʷ ʪʦʥʢʦʡ 

ʩʣʦʠʩʪʦʩʪʴʶ, ʧʨʠʩʫʪʩʪʚʠʝʤ ʟʥʘʢʦʚ ʨʷʙʠ ʠ 

ʪʨʝʱʠʥ ʫʩʳʭʘʥʠʷ, ʟʘʧʦʣʥʝʥʥʳʭ ʧʝʩʢʦʤ [6]; 

ʨʘʟʤʝʨʳ ʩʣʦʝʚ ʩʦʩʪʘʚʣʷʶʪ ʤʠʣʣʠʤʝʪʨʳ, 

ʨʘʟʤʝʨʳ ʩʝʨʠʡʯʝʨʝʜʫʶʱʠʭʩʷ ʩʣʦʝʚ - 

ʩʘʥʪʠʤʝʪʨʳ [13]

ʆʪʣʦʞʝʥʠʷ ʚʨʝʤʝʥʥʳʭ 

ʧʦʪʦʢʦʚ

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʯʝʨʝʜʦʚʘʥʠʝ ʩʝʨʠʡ ʢʦʩʳʭ 

ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʣʦʝʚ; ʢʦʩʳʝ ʩʝʨʠʠ ʩʦʩʪʦʷʪ 

ʠʟ ʛʨʫʙʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ - 

ʤʝʣʢʦʛʦ ʠ ʩʦʜʝʨʞʘʪ ʧʨʦʩʣʦʠ ʠ ʣʠʥʟʳ 

ʘʣʝʚʨʦʣʠʪʘ, ʛʣʠʥʳ ʠ ʫʛʣʷ; ʤʦʱʥʦʩʪʴ ʩʝʨʠʡ ï 

ʥʝʩʢʦʣʴʢʦ ʤʝʪʨʦʚ, ʩʣʦʝʚ ï ʩʘʥʪʠʤʝʪʨʳ 

[13]



30 
 

2.2. ʋʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʯʠʤʦʚʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʉʫʨʛʫʪʩʢʦʛʦ ʩʚʦʜʘ 

ʆʪʣʦʞʝʥʠʷ ʘʯʠʤʦʚʩʢʦʡ ʩʚʠʪʳ ʉʫʨʛʫʪʩʢʦʛʦ ʩʚʦʜʘ (ɸʯ-1) ʷʚʣʷʶʪʩʷ ʧʝʨʚʳʤ 

ʠʟʫʯʘʝʤʳʤ ʦʙʲʝʢʪʦʤ ʠ ʩʣʫʞʘʪ ʧʨʠʤʝʨʦʤ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʪʝʨʨʠʛʝʥʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʚ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʤʦʨʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʄʦʱʥʦʩʪʴ 

ʦʪʜʝʣʴʥʳʭ ʧʝʩʯʘʥʳʭ ʧʨʦʩʣʦʝʚ ʦʪʣʦʞʝʥʠʡ ʘʯʠʤʦʚʩʢʦʡ ʩʚʠʪʳ ʥʝ ʧʨʝʚʳʰʘʝʪ 1,5 ʤ., 

ʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʝʡʩʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤ ʧʦʜʦʙʥʳʡ ʪʠʧ ʨʘʟʨʝʟʘ ʪʘʢʞʝ ʦʪʥʦʩʠʪʩʷ ʢ 

ʪʦʥʢʦʩʣʦʠʩʪʦʤʫ ʨʘʟʨʝʟʫ. 

ʀʟʫʯʝʥʠʝ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʥʘʯʘʣʦʩʴ ʩ ʵʢʩʧʝʜʠʮʠʠ 

ʘʥʛʣʠʡʩʢʦʛʦ ʩʫʜʥʘ çʏʝʣʝʥʜʞʝʨè (1872-1876 ʛʛ.). ʇʦʩʣʝ ʵʪʦʡ ʵʢʩʧʝʜʠʮʠʠ ʄʝʨʨʝʝʤ 

ʠ ʈʝʥʘʨʦʤ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʤʦʜʝʣʴ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʚ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʦʙʣʘʩʪʷʭ 

ʤʦʨʝʡ ʨʘʟʚʠʪʳ ʪʦʣʴʢʦ ʧʝʣʘʛʠʯʝʩʢʠʝ ʛʣʠʥʳ ʠ ʙʠʦʛʝʥʥʳʝ ʠʣʳ, ʘ ʚʩʝ ʙʦʣʝʝ 

ʛʨʫʙʦʟʝʨʥʠʩʪʳʝ ʦʙʣʦʤʦʯʥʳʝ ʦʩʘʜʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ 

ʤʝʣʢʦʚʦʜʥʳʭ ʠʣʠ ʥʘʟʝʤʥʳʭ ʦʙʩʪʘʥʦʚʢʘʭ. ʊʘʢʘʷ ʤʦʜʝʣʴ ʛʦʩʧʦʜʩʪʚʦʚʘʣʘ ʚ 

ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʤʦʨʩʢʦʡ ʩʝʜʠʤʝʥʪʦʣʦʛʠʠ ʧʦʯʪʠ ʚ ʪʝʯʝʥʠʝ ʩʪʦʣʝʪʠʷ. ʆʜʥʘʢʦ 

ʥʘʢʦʧʣʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʧʨʦʙ ʛʣʫʙʠʥʥʳʭ ʦʩʘʜʢʦʚ), ʠ ʨʘʟʚʠʪʠʝ 

ʵʭʦʣʦʪʥʦʡ ʩʲʝʤʢʠ ʚ ʥʘʯʘʣʝ XX ʚ., ʜʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʠʪʴ ʦʪʩʫʪʩʪʚʠʝ 

ʟʘʢʦʥʦʤʝʨʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʟʝʨʥʠʩʪʦʩʪʠ ʦʩʘʜʢʦʚ ʧʨʠ ʧʨʦʜʚʠʞʝʥʠʠ ʯʝʨʝʟ ʰʝʣʴʬ ʚ 

ʩʪʦʨʦʥʫ ʦʪʢʨʳʪʦʛʦ ʤʦʨʷ ʠ ʧʦʟʚʦʣʠʣʠ ʩʯʠʪʘʪʴ ʢʨʘʝʚʳʝ ʩʢʣʦʥʳ ʦʢʝʘʥʦʚ 

ʚʘʞʥʝʡʰʠʤ ʮʝʥʪʨʦʤ ʪʝʨʨʠʛʝʥʥʦʛʦ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. 

ɺ ʧʨʝʜʝʣʘʭ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʤʦʨʩʢʠʭ ʦʙʣʘʩʪʝʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ 

ʦʩʥʦʚʥʳʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ ʨʘʟʣʠʯʘʶʱʠʝ ʦʙʩʪʘʥʦʚʢʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ: ʰʣʝʡʬ 

ʩʢʣʦʥʘ, ʧʦʜʚʦʜʥʳʝ ʢʦʥʫʩʘ ʚʳʥʦʩʘ ʠ ʜʥʦ ʙʘʩʩʝʡʥʘ. ʀʟʫʯʘʝʤʳʝ ʦʪʣʦʞʝʥʠʷ 

ʘʯʠʤʦʚʩʢʦʡ ʩʚʠʪʳ ʷʚʣʷʶʪʩʷ ʧʨʠʤʝʨʦʤ ʦʪʣʦʞʝʥʠʡ ʥʦʨʤʘʣʴʥʳʭ (ʦʙʣʦʤʦʯʥʳʭ) 

ʰʣʝʡʬʦʚ ʩʢʣʦʥʦʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ ʥʠʟʢʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ. 

ʅʦʨʤʘʣʴʥʳʝ ʰʣʝʡʬʳ ʩʢʣʦʥʦʚ ʠʤʝʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʚʥʳʡ ʚʳʧʫʢʣʦ-ʚʦʛʥʫʪʳʡ 

ʧʨʦʬʠʣʴ, ʥʘʜʩʪʨʘʠʚʘʝʤʳʡ ʚʚʝʨʭ ʠ ʥʘʨʫʞʫ ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʩʢʣʦʥʘ. ɺ 

ʥʠʟʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʢʘʭ ʦʥʠ ʠʤʝʶʪ ʧʦʧʝʨʝʯʥʳʡ ʨʘʟʨʝʟ ʩ ʩʠʛʤʦʠʜʘʣʴʥʦ-

ʧʨʦʛʨʘʜʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ (ʈʠʩʫʥʦʢ 2.3) ʠ ʠʤʝʁʪ ʪʝʥʜʝʥʮʠʶ ʚʳʨʘʚʥʠʚʘʪʴʩʷ ʠ 

ʨʘʟʤʳʚʘʪʴʩʷ ʪʝʯʝʥʠʷʤʠ. 
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ʈʠʩʫʥʦʢ 2.3. ʄʦʜʝʣʴ ʰʣʝʡʬʦʚʦʛʦ ʩʢʣʦʥʘ ʜʣʷ ʥʠʟʢʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ [ɹʫʪʦʨʠʥ ɸ.ʉ. ʩ ʧʨʘʚʢʘʤʠ] 

ʂʦʥʫʩʳ ʚʳʥʦʩʘ ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʢ ʚ ʬʦʨʤʝ ʦʢʨʫʛʣʳʭ ʪʝʣ, ʪʘʢ ʠ ʚʳʪʷʥʫʪʳʭ 

ʩʪʨʫʢʪʫʨ, ʠʤʝʶʱʠʭ ʥʘʢʣʦʥ, ʙʣʠʟʢʠʡ ʢ ʥʘʢʣʦʥʫ ʩʢʣʦʥʦʚ ʠ ʫʤʝʥʴʰʘʶʱʠʡʩʷ ʦʪ 

ʥʠʞʥʝʡ ʢ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʥʫʩʘ. ʆʩʥʦʚʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ ʢʦʥʫʩʦʚ 

ʚʳʥʦʩʘ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʦʜʥʦ ʠʣʠ ʙʦʣʝʝ ʧʠʪʘʶʱʠʭ ʨʫʩʝʣ, ʦʧʦʣʟʥʝʚʳʝ ʫʩʪʫʧʳ ʠ 

ʙʣʦʢʠ, ʩʢʦʧʣʝʥʠʷ ʦʪʣʦʞʝʥʠʡ ʦʙʣʦʤʦʯʥʳʭ ʧʦʪʦʢʦʚ, ʥʘʤʳʚʥʳʝ ʚʘʣʳ ʨʫʩʝʣ, 

ʣʦʧʘʩʪʝʚʠʜʥʳʝ ʚʳʩʪʫʧʳ, ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʥʘ ʦʢʦʥʯʘʥʠʠ ʨʫʩʝʣ ʠ ʧʨʦʪʦʢʦʚ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʦʚʥʳʝ ʠʣʠ ʚʩʭʦʣʤʣʝʥʥʳʝ ʪʝʯʝʥʠʷʤʠ ʤʝʞʨʫʩʣʦʚʳʝ ʦʙʣʘʩʪʠ ʠ 

ʦʙʣʘʩʪʠ ʤʝʞʜʫ ʣʦʧʘʩʪʝʚʠʜʥʳʤʠ ʚʳʥʦʩʘʤʠ. ɺʳʜʝʣʷʶʪʩʷ ʚʝʨʭʥʠʝ, ʩʨʝʜʥʠʝ ʠ 

ʥʠʞʥʠʝ, ʠʣʠ ʚʥʫʪʨʝʥʥʠʝ, ʮʝʥʪʨʘʣʴʥʳʝ ʠ ʚʥʝʰʥʠʝ ʧʦʜʦʙʩʪʘʥʦʚʢʠ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ: ʨʘʜʠʘʣʴʥʳʡ ʠ ʚʳʪʷʥʫʪʳʡ 

ʢʦʥʫʩʘ ʚʳʥʦʩʘ (ʩ ʚʩʝʚʦʟʤʦʞʥʳʤʠ ʧʝʨʝʭʦʜʘʤʠ ʤʝʞʜʫ ʥʠʤʠ), ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʚ 

ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʦʙʩʪʘʥʦʚʢʘʭ, ʠ ʪʨʝʪʠʡ ʤʝʣʢʦʚʦʜʥʳʡ ï ʜʝʣʴʪʦʚʳʡ ʢʦʥʫʩ ʚʳʥʦʩʘ, 

ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʥʠʞʝ. çɻʣʫʙʦʢʦʚʦʜʥʳʝè ʢʦʥʫʩʳ ʚʳʥʦʩʘ ʤʦʛʫʪ 

ʚʩʪʨʝʯʘʪʴʩʷ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʣʢʦʚʦʜʥʳʭ ʙʘʩʩʝʡʥʘʭ, ʨʘʩʧʦʣʘʛʘʷʩʴ ʚ ʦʩʥʦʚʘʥʠʠ 
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ʩʢʣʦʥʘ, ʪʦʛʜʘ ʢʘʢ ʜʝʣʴʪʦʚʳʝ ʢʦʥʫʩʘ ʚʳʥʦʩʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʜʚʦʜʥʳʝ 

ʧʨʦʜʦʣʞʝʥʠʷ ʘʣʣʶʚʠʘʣʴʥʳʭ ʢʦʥʫʩʦʚ [30]. 

ɼʥʦ ʙʘʩʩʝʡʥʘ ʩʣʫʞʠʪ ʢʦʥʝʯʥʦʡ ʣʦʚʫʰʢʦʡ ʜʣʷ ʦʩʘʜʢʦʚ, ʩʥʦʩʠʤʳʭ ʩ 

ʢʦʥʪʠʥʝʥʪʘ ʠ ʩ ʧʦʜʚʦʜʥʳʭ ʧʦʜʥʷʪʠʡ. ʇʠʪʘʥʠʝ ʦʩʘʜʢʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ 

ʥʝʩʢʦʣʴʢʠʭ ʠʩʪʦʯʥʠʢʦʚ: ʛʣʫʙʦʢʦʚʦʜʥʳʝ ʢʘʥʴʦʥʳ, ʧʦʜʚʦʜʥʳʝ ʨʫʩʣʘ, ʢʦʥʫʩʘ 

ʚʳʥʦʩʘ ʠ ʩʢʣʦʥʳ, ʦʢʨʫʞʘʶʱʠʝ ʧʦʜʚʦʜʥʫʶ ʨʘʚʥʠʥʫ [30]. 

ʂ ʭʘʨʘʢʪʝʨʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʠʟʫʯʘʝʤʳʭ ʘʯʠʤʦʚʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʥʝʦʢʦʤʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʜʥʦʛʦ ʠʟ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʉʫʨʛʫʪʩʢʦʛʦ ʩʚʦʜʘ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ ʦʪʥʦʩʠʪʩʷ ʢʣʠʥʦʬʦʨʤʝʥʥʦʝ ʩʪʨʦʝʥʠʝ ʨʘʟʨʝʟʘ (ʈʠʩʫʥʦʢ 2.4), ʧʨʝʦʙʣʘʜʘʥʠʝ 

ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʦʩʘʜʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʢʣʦʥʦʚʳʭ ʠ ʜʦʥʥʳʭ, ʠ ʠʭ ʣʘʪʝʨʘʣʴʥʳʝ 

ʟʘʤʝʱʝʥʠʷ ʰʝʣʴʬʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʪʝʩʥʘʷ ʩʚʷʟʴ ʩ ʧʦʨʦʜʘʤʠ 

ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ [34]. 

 

ʈʠʩʫʥʦʢ 2.4. ʉʝʢʚʝʥʩ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʯʣʝʥʝʥʠʝ ʥʝʦʢʦʤʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ: 1- 

ʢʦʤʧʦʟʠʪʥʳʡ ʩʝʡʩʤʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ, ʚʳʨʦʚʥʝʥʥʳʡ ʧʦ ʦʪʨʘʞʘʶʱʝʤʫ ʛʦʨʠʟʦʥʪʫ ʚ ʢʨʦʚʣʝ 

ʢʣʠʥʦʬʦʨʤʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ; 2 ï ʪʦʪ ʞʝ ʨʘʟʨʝʟ ʩ ʦʙʦʩʦʙʣʝʥʠʝʤ ʩʝʢʚʝʥʮʠʡ ʠ ʧʨʦʛʥʦʟʦʤ 

ʨʘʟʚʠʪʠʷ ʧʝʩʯʘʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ [ʧʦ ʄʘʣʳʰʝʚʦʡ ɽ.ʆ.] [34] 
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ʅʘ ʨʠʩʫʥʢʝ 2.5. ʧʨʠʚʝʜʝʥʘ ʦʙʘɦ ̫ ʩʝʡʩʤʦʬʘʮʠʘʣʴʥʘ ̫ʩʭʝʤʘ ʧʣʘʩʪʘ ɸʯ-1, 

ʢʦʪʦʨʘʷ, ʚ ʪʦʤ ʯʠʩʣʝ,  ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʚʳʧʦʣʥʝʥʳʭ ʚ ʭʦʜʝ ʨʘʙʦʪ ʧʦ 

ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 3ɼ, 2ɼ, ɻʀʉ ʠ ɺʉʇ 

ʩʝʡʩʤʦʬʘʮʠʘʣʴʥʦʛʦ ʠ ʩʝʢʩʚʝʥʩ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʦʚ. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ 

ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 2.5 ʩʭʝʤʳ ʟʘ ʦʩʥʦʚʫ ʙʳʣʠ ʚʟʷʪʳ ʦʙʱʠʝ ʪʦʣʱʠʥʳ, 

ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʠ 

ʩʢʚʘʞʠʥʥʳʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʦʢʘʟʘʥʠʷ ʢʦʤʧʣʝʢʩʘ ʤʝʪʦʜʦʚ 

ɻʀʉ ï ʉʇ, ɻʂ ʠ ʵʣʝʢʪʨʦʤʝʪʨʠʠ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ [34]. 

ʅʘ ʩʭʝʤʝ ʧʦ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʪʦʣʱʠʥ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʪʨʠ 

ʦʩʥʦʚʥʳʭ ʟʦʥʳ: çʙʨʦʚʢʘè ʰʝʣʴʬʘ, ʩʢʣʦʥ, ʨʘʟʜʝʣʝʥʥʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʘ ʜʚʝ 

ʧʦʜʟʦʥʳ (ʥʠʞʥʷʷ ʠ ʩʨʝʜʥʷʷ + ʚʝʨʭʥʷʷ ʯʘʩʪʠ ʩʢʣʦʥʘ) ʠ ʩʦʙʩʪʚʝʥʥʦ ʢʦʥʫʩ ʚʳʥʦʩʘ. 

ʇʦʜʟʦʥʘ ʚʝʨʭʥʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʩʢʣʦʥʘ (1) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤʠ 

ʪʦʣʱʠʥʘʤʠ, ʥʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʘʣʝʚʨʦ-ʛʣʠʥʠʩʪʳʤ ʩʦʩʪʘʚʦʤ ʧʦʨʦʜ. ɺ ʝʝ 

ʧʨʝʜʝʣʘʭ ʚʦʟʤʦʞʥʦ ʦʙʥʘʨʫʞʝʥʠʝ ʦʪʣʦʞʝʥʠʡ ʩʢʣʦʥʦʚʳʭ ʨʫʩʝʣ ʠ ʧʨʠʨʫʩʣʦʚʳʭ 

ʚʘʣʦʚ (ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦʨʦʜ ʵʪʦʡ ʧʦʜʟʦʥʳ 

ʧʦʚʳʰʝʥʥʦʡ ʧʝʩʯʘʥʠʩʪʦʩʪʴʶ) [34]. 

 

ʈʠʩʫʥʦʢ 2.5. ʉʝʡʩʤʦʬʘʮʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʣʘʩʪʘ ɸʯ-1. ʌʘʮʠʘʣʴʥʳʝ ʟʦʥʳ: 1 ï ʛʣʠʥʠʩʪʦ-

ʘʣʝʚʨʠʪʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʚʝʨʭʥʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʩʢʣʦʥʘ, 2 ï ʘʣʝʚʨʦ-ʛʣʠʥʠʩʪʦ-ʧʝʩʯʘʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝʛʦ ʩʢʣʦʥʘ, 3 ï ʧʝʩʯʘʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʢʦʥʫʩʘ ʚʳʥʦʩʘ, 4 ï 

ʘʣʝʚʨʦ-ʛʣʠʥʠʩʪʦ-ʧʝʩʯʘʥʳʝ ʦʪʣʦʞʝʥʠʷ ʜʠʩʪʘʣʴʥʦʛʦ ʢʦʥʫʩʘ ʚʳʥʦʩʘ, 5 ï çʘʥʦʤʘʣʴʥʳʝè 

ʨʘʟʨʝʟʳ ʧʣʘʩʪʘ ɸʯ-1. ʅʘ ʬʨʘʛʤʝʥʪʘʭ ʤʝʪʦʜʦʚ ɻʀʉ ï ʢʨʠʚʳʝ ʉʇ (ʢʨʘʩʥʘʷ) ʠ ɻʂ (ʩʠʥʷʷ) 

[34] 
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ʇʦʜʟʦʥʘ ʥʠʞʥʝʛʦ ʩʢʣʦʥʘ (ʦʙʣʘʩʪʴ 2) ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʟʨʝʟʘʤʠ, ʩʦʩʪʦʷʱʠʤʠ 

ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʧʝʩʯʘʥʳʭ ʩʣʦʝʚ ʢʦʣʣʝʢʪʦʨʘ ʨʘʟʜʝʣʝʥʥʳʭ ʛʣʠʥʠʩʪʦ-ʘʣʝʚʨʠʪʦʚʳʤʠ 

ʧʨʦʩʣʦʷʤʠ. ʈʘʟʨʝʟʳ ʵʪʦʡ ʟʦʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʥʠʞʝʥʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʧʝʩʯʘʥʠʩʪʦʩʪʠ, ʯʝʨʝʜʦʚʘʥʠʝʤ ʧʝʩʯʘʥʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʧʨʦʩʣʦʝʚ ʠ 

ʧʦʚʳʰʝʥʥʳʤʠ ʦʙʱʠʤʠ ʪʦʣʱʠʥʘʤʠ. ʋʞʝ ʥʘ ʜʥʝ ʙʘʩʩʝʡʥʘ ʚʳʜʝʣʝʥʳ ʟʦʥʳ 

ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ (3) ʠ ʜʠʩʪʘʣʴʥʦʛʦ (4) ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ. ʈʘʟʨʝʟ ʟʦʥʳ 

ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʢʦʥʫʩʘ ʚʳʥʦʩʘ ʦʪʣʠʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʪʦʣʱʠʥʘʤʠ ʠ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʨʘʩʯʣʝʥʝʥʥʦʩʪʴʶ, ʧʨʠʩʫʪʩʪʚʠʝʤ ʪʦʥʢʠʭ ʧʨʦʩʣʦʝʚ ʥʝʢʦʣʣʝʢʪʦʨʘ ï 

ʣʠʥʟ ʠ ʫʧʣʦʱʝʥʥʳʭ ʛʘʣʝʢ ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɿʦʥʘ ʜʠʩʪʘʣʴʥʦʛʦ ʢʦʥʫʩʘ 

ʚʳʥʦʩʘ (4) ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʟʨʝʟʘʤʠ ʜʚʫʭ ʪʠʧʦʚ: ʘ) ʨʘʟʨʝʟʘʤʠ, ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʦʪ 

ʦʪʣʦʞʝʥʠʡ ʟʦʥʳ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʢʦʥʫʩʘ ʚʳʥʦʩʘ ʙʦʣʝʝ ʦʜʥʦʨʦʜʥʳʤ ʧʝʩʯʘʥʳʤ 

ʩʦʩʪʘʚʦʤ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʤʠ ʪʦʣʱʠʥʘʤʠ ʢʦʣʣʝʢʪʦʨʘ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʤʠ 10 

ʤ; ʙ) ʨʘʟʨʝʟʘʤʠ, ʠʛʨʘʶʱʠʤʠ ʧʦʜʯʠʥʝʥʥʫʶ ʨʦʣʴ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠʩʷ 

çʧʨʦʛʨʝʩʩʠʚʥʳʤè ʩʪʨʦʝʥʠʝʤ ʩ ʫʪʦʥʝʥʠʝʤ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʥʠʟ ʧʦ 

ʨʘʟʨʝʟʫ, ʨʝʟʢʠʤ ʚʝʨʭʥʠʤ ʢʦʥʪʘʢʪʦʤ ʠ, ʢʦʪʦʨʳʝ, ʚʝʨʦʷʪʥʦ, ʦʪʨʘʞʘʶʪ ʨʫʩʣʦʚʳʝ 

ʦʙʩʪʘʥʦʚʢʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ɺʩʝ ʵʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʛʣʫʙʦʢʦʚʦʜʥʳʤʠ ʜʦʥʥʳʤʠ ʠ ʩʢʣʦʥʦʚʳʤʠ ʢʦʥʫʩʘʤʠ [34]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʩʢʚʘʞʠʥʥʳʭ ʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʪʘʢʞʝ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʟʦʥʘ ʨʘʟʚʠʪʠʷ çʘʥʦʤʘʣʴʥʳʭ ʨʘʟʨʝʟʦʚ ʧʣʘʩʪʘ ɸʯ-1è 

(ʦʙʣʘʩʪʴ 5 ʥʘ ʨʠʩʫʥʢʝ 2.5), ʢʦʪʦʨʘʷ ʦʪʣʠʯʘʝʪʩʷ ʨʝʟʢʦʡ ʣʘʪʝʨʘʣʴʥʦʡ ʠ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ. ʇʨʠʩʫʪʩʪʚʠʝ ʧʨʦʩʣʦʝʚ ʙʘʞʝʥʠʪʦʚ ʠ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ, ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ, ʧʝʩʯʘʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ 

ʷʚʣʷʪʁʩʷ ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʘʟʨʝʟʦʚ ʵʪʦʡ ʦʙʣʘʩʪʠ [34]. 

2.3. ʃʠʪʦʣʦʛʦ-ʧʝʪʨʦʬʠʟʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʪʣʦʞʝʥʠʡ ʘʯʠʤʦʚʩʢʦʡ 

ʩʚʠʪʳ ʉʫʨʛʫʪʩʢʦʛʦ ʩʚʦʜʘ 

ɸʯʠʤʦʚʩʢʘʷ ʪʦʣʱʘ ʧʦʨʦʜ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʢʝʨʥʦʤ, ʦʪʦʙʨʘʥʥʳʤ ʠʟ ʧʷʪʠ 

ʩʢʚʘʞʠʥ ʫʯʘʩʪʢʘ [34]. ʆʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʧʝʩʯʘʥʠʢʦʚ, 

ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ ʩ ʚʢʣʶʯʝʥʠʝʤ ʢʘʨʙʦʥʘʪʥʳʭ ʧʨʦʩʣʦʝʚ. ɼʣʷ ʠʟʫʯʘʝʤʳʭ  

ʘʯʠʤʦʚʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʭʘʨʘʢʪʝʨʥʦ ʠʟʤʝʥʝʥʠʝ ʪʦʣʱʠʥ ʠ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ 
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ʦʪʜʝʣʴʥʳʭ ʧʨʦʩʣʦʝʚ ʧʦ ʚʝʨʪʠʢʘʣʠ ʠ ʣʘʪʝʨʘʣʠ, ʨʝʟʢʦʝ ʚʟʘʠʤʦʟʘʤʝʱʝʥʠʝ ʦʜʥʠʭ  

ʣʠʪʦʪʠʧʦʚ ʜʨʫʛʠʤʠ. ʂʦʣʣʝʢʪʦʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʠ 

ʢʨʫʧʥʦ-ʟʝʨʥʠʩʪʳʤʠ ʘʣʝʚʨʦʣʠʪʘʤʠ, ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʛʣʠʥʠʩʪʳʤʠ, ʩʣʦʠʩʪʳʤʠ ʩ 

ʢʦʩʦʡ, ʧʝʨʝʢʨʝʩʪʥʦ-ʚʦʣʥʠʩʪʦʡ ʩʣʦʠʩʪʦʩʪʴʶ, ʢʦʪʦʨʘʷ ʩʚʷʟʘʥʘ ʩ ʥʘʤʳʚʘʤʠ 

ʛʣʠʥʠʩʪʦʛʦ, ʫʛʣʠʩʪʦ-ʜʝʪʨʠʪʦʚʦʛʦ ʠ ʩʣʶʜʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ [34]. 

ʇʦ ʩʦʩʪʘʚʫ ʦʙʣʦʤʦʯʥʦʡ ʯʘʩʪʠ ʢʦʣʣʝʢʪʦʨʳ ʚ ʠʟʫʯʘʝʤʳʭ ʘʯʠʤʦʚʩʢʠʭ 

ʦʪʣʦʞʝʥʠʷʭ ʧʦʣʠʤʠʢʪʦʚʳʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʣʝʚʳʤʠ ʰʧʘʪʘʤʠ (25õ50%), 

ʢʚʘʨʮʝʤ, ʦʙʣʦʤʢʘʤʠ ʧʦʨʦʜ (15õ25%) ʠ ʧʨʠʤʝʩʷʤʠ ʩʣʶʜ (1õ3%). ʎʝʤʝʥʪ 

ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ, ʛʣʠʥʠʩʪʳʡ, ʧʦ ʩʦʩʪʘʚʫ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʦʩʥʦʚʥʦʤ 

ʢʘʦʣʠʥʠʪʦʤ, ʭʣʦʨʠʪʦʤ ʠ ʛʠʜʨʦʩʣʶʜʘʤʠ, ʚ ʧʦʜʯʠʥʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʘʫʪʠʛʝʥʥʳʡ ʮʝʤʝʥʪʠʨʫʶʱʠʡ ʤʘʪʝʨʠʘʣ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʢʘʣɹʮʠʪʦʤ, ʣʝʡʢʦʢʩʝʥʦʤ, 

ʩʠʜʝʨʠʪʦʤ ʠ ʧʠʨʠʪʦʤ [34]. 

ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʦʪʩʫʪʩʪʚʠʝ ʚʣʠʷʥʠʝ ʪʦʣʱʠʥʳ ʢʦʣʣʝʢʪʦʨʦʚ ʥʘ ʠʭ 

ʝʤʢʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʘ ʩʦʧʦʩʪʘʚʣʝʥʠʷ (ʈʠʩʫʥʦʢ 2.6) 

ʤʦʱʥʦʩʪʠ ʢʦʣʣʝʢʪʦʨʦʚ (ʅʢʦʣ) ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʧʦʨʠʩʪʦʩʪʠ (ʂʧ), ʩʚʷʟʠ ʤʝʞʜʫ 

ʵʪʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 

 

ʈʠʩʫʥʦʢ 2.6 ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʤʦʱʥʦʩʪʠ ʢʦʣʣʝʢʪʦʨʦʚ (ʅʢʦʣ) ʩ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ  ʧʦʨʠʩʪʦʩʪʠ 

(ʂʧ) ʜʣʷ ʘʯʠʤʦʚʩʢʠʭ ʦʪʣʦʞʝʥʠʡ (ʧʦ ʜʘʥʥʳʤ ɻʀʉ) 
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ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʝʨʥʘ 

ɼʣʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ʘʯʠʤʦʚʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʢʦʤʧʣʝʢʩ 

ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʛʨʘʥʠʯʝʥ ʦʧʨʝʜʝʣʝʥʠʷʤʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʧʦʨʠʩʪʦʩʪʠ, ʘʙʩʦʣʶʪʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦ ʛʘʟʫ ʠ ʦʩʪʘʪʦʯʥʦʡ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʩʚʷʟʠ ʤʝʞʜʫ ʵʪʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʦʮʝʥʠʪʴ 

ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʢʦʥʜʠʮʠʦʥʥʳʭ ʚʝʣʠʯʠʥ. ʆʪʩʫʪʩʪʚʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʜʝʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʦʙʨʘʟʮʘʭ ʧʨʠ 

ʯʘʩʪʠʯʥʦʤ ʠ 100% ʚʦʜʦʥʘʩʳʱʝʥʠʠ ʜʣʷ ʵʪʠʭ ʧʣʘʩʪʦʚ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠ ʦʮʝʥʢʝ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʧʨʠʚʣʝʯʝʥʠʝ ʩʚʷʟʝʡ ʈʧ=f(ʂʧ) ʠ ʈʥ=f(ʂʚ) ʩ 

ʩʦʩʝʜʥʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʙʨʘʟʮʘʭ ʠʟ ʘʯʠʤʦʚʩʢʦʡ ʩʚʠʪʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʣʷ ʵʪʠʭ ʧʣʘʩʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʮʝʣʷʭ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʠ ʢʦʨʨʝʢʮʠʠ ʧʦʢʘʟʘʥʠʡ ʧʣʦʪʥʦʩʪʥʦʛʦ 

ʢʘʨʦʪʘʞʘ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʨʠʩʪʦʩʪʠ (ʂʧ) ʧʦ ʜʘʥʥʳʤ ɻʀʉ [34]. 

ʆʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʝʤʢʦʩʪʥʳʭ ʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʮʦʚ, ʦʪʦʙʨʘʥʥʳʭ ʚ ʧʷʪʠ ʩʢʚʘʞʠʥʘʭ ʣʠʮʝʥʟʠʦʥʥʦʛʦ 

ʫʯʘʩʪʢʘ  ʠʟ ʦʪʣʦʞʝʥʠʡ ʘʯʠʤʦʚʩʢʦʡ ʩʚʠʪʳ, ʩʦʩʪʘʚʣʷʝʪ 125 ʦʙʨʘʟʮʦʚ. ʅʘʜʝʞʥʦʝ 

ʦʙʦʩʥʦʚʘʥʠʝ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ ʥʘ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ.  

ʅʘ ʨʠʩʫʥʢʘʭ 2.7, 2.8 ʠ 2.9 ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʧʘʨʥʳʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʨʠʩʪʦʩʪʠ (ʂʧ), ʧʨʦʥʠʮʘʝʤʦʩʪʠ (ʂʧʨ) ʠ ʦʩʪʘʪʦʯʥʦʡ 

ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ (ʂʚʦ), ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʘ ʦʙʨʘʟʮʘʭ ʢʝʨʥʘ ʠʟ ʘʯʠʤʦʚʩʢʦʡ ʪʦʣʱʠ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʦʚ, ʢʦʣʣʝʢʮʠʷ ʦʙʨʘʟʮʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʫʤʷ ʛʨʫʧʧʘʤʠ ʧʦʨʦʜ: 

ʢʦʣʣʝʢʪʦʨʘʤʠ ʩ ʥʠʟʢʠʤʠ ʢʦʣʣʝʢʪʦʨʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ (1 ʛʨʫʧʧʘ) ʠ 

ʥʝʢʦʣʣʝʢʪʦʨʘʤʠ (2 ʛʨʫʧʧʘ). ʆʙʨʘʟʮʳ 1-ʦʡ ʛʨʫʧʧʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʥʘʯʝʥʠʷʤʠ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʨʠʩʪʦʩʪʠ ʂʧ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʜʠʘʧʘʟʦʥʫ 12õ20%, 

ʟʥʘʯʝʥʠʷʤʠ ʂʧʨ, ʣʝʞʘʱʠʤʠ ʚ ʜʠʘʧʘʟʦʥʝ 0,5õ8 ʤɼ ʠ ʟʥʘʯʝʥʠʷʤʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʦʩʪʘʪʦʯʥʦʡ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʂʚʦ, ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʦʪ 42 ʜʦ 70%. ɼʣʷ ʦʙʨʘʟʮʦʚ 

ʵʪʦʡ ʛʨʫʧʧʳ ʦʧʨʝʜʝʣʝʥʳ ʩʚʷʟʠ ʤʝʞʜʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠ 
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ʫʩʪʘʥʦʚʣʝʥʳ ʛʨʘʥʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ: ʂʧ,ʛʨ=14%, 

ʂʚʦ,ʛʨ=70%, ʂʧʨ,ʛʨ=0,5 ʤɼ [34]. 

 

ʈʠʩʫʥʦʢ 2.7. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʂʧʨ ʠ ʧʦʨʠʩʪʦʩʪʠ ʂʧ ʜʣʷ 

ʘʯʠʤʦʚʩʢʠʭ ʦʪʣʦʞʝʥʠʡ [34] 

 

ʈʠʩʫʥʦʢ 2.8. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʨʠʩʪʦʩʪʠ ʂʧ ʠ ʦʩʪʘʪʦʯʥʦʡ 

ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʂʚʦ ʜʣʷ ʘʯʠʤʦʚʩʢʠʭ ʦʪʣʦʞʝʥʠʡ [34] 
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ʈʠʩʫʥʦʢ 2.9. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʂʧʨ ʠ ʦʩʪʘʪʦʯʥʦʡ 

ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʂʚʦ ʜʣʷ ʘʯʠʤʦʚʩʢʠʭ ʦʪʣʦʞʝʥʠʡ [34] 

ʊʘʢʞʝ ʚ ʦʙʨʘʟʮʘʭ ʧʦʨʦʜ ʠʟ ʘʯʠʤʦʚʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʢʘʨʙʦʥʘʪʥʳʡ ʤʘʪʝʨʠʘʣ. ɽʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʦʙʨʘʟʮʘʭ ʢʝʨʥʘ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 2 ʜʦ 8% ʠ 

ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʝʤʢʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʨʦʜ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʢʘʨʙʦʥʘʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʉʢʘʨʙ) ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʨʠʩʪʦʩʪʠ (ʂʧ) 

ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.10 [34]. 

 

ʈʠʩʫʥʦʢ 2.10. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʘʨʙʦʥʘʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʉʢʘʨʙ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʧʦʨʠʩʪʦʩʪʠ ʂʧ ʜʣʷ ʘʯʠʤʦʚʩʢʠʭ ʦʪʣʦʞʝʥʠʡ [34] 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʡ ʢʦʣʣʝʢʮʠʠ ʦʙʨʘʟʮʦʚ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʧʦʨʦʜʳ ʥʝʢʦʣʣʝʢʪʦʨʳ ʠ ʢʦʣʣʝʢʪʦʨʳ ʩ ʥʝʚʳʩʦʢʠʤʠ ʌɽʉ. 

ʆʙʲʝʤʥʘʷ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʘʯʠʤʦʚʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ɺʝʣʠʯʠʥʳ ʩʢʦʨʦʩʪʝʡ ʧʨʦʜʦʣʴʥʦʡ ʠ ʧʦʧʝʨʝʯʥʦʡ ʚʦʣʥ, ʦʙʲʝʤʥʦʡ ʠ 

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʝʡ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ ʩʝʡʩʤʠʢʠ ʠ ɻʀʉ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʧʨʦʝʢʪʘ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʠ ʦʧʨʝʜʝʣʷʶʪ ʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʧʦʨʦʜ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʨʘʟʮʦʚ ʢʝʨʥʘ ʧʦ ʠʟʫʯʝʥʠʶ ʵʪʠʭ ʚʝʣʠʯʠʥ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʚʦ-

ʧʝʨʚʳʭ, ʢʘʢ ʢʨʠʪʝʨʠʠ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʢʨʠʚʳʭ ʚ ʩʪʚʦʣʝ 

ʩʢʚʘʞʠʥʳ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʠʭ ʢʦʨʨʝʢʮʠʠ, ʚʦ-ʚʪʦʨʳʭ, ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʩʚʦʡʩʪʚ 

ʩʢʝʣʝʪʘ ʧʦʨʦʜʳ (ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʠʥʪʝʨʚʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʙʝʛʘ 

ʫʧʨʫʛʠʭ ʚʦʣʥ ʚ ʧʦʨʦʜʝ). 

ʅʘ ʦʙʨʘʟʮʘʭ ʢʝʨʥʘ ʠʟ ʠʟʫʯʘʝʤʳʭ ʘʯʠʤʦʚʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʲʝʤʥʦʡ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʝʡ, ʧʨʝʜʩʪʘʚʣʝʥʥr ʝ 

ʥʝʙʦʣʴʰʦʡ ʢʦʣʣʝʢʮʠʝʡ ʠʟ 121 ʦʙʨʘʟʮʘ; ʩʢʦʨʦʩʪʠ ʚʦʣʥ ʥʝ ʠʟʤʝʨʷʣʠʩʴ. 

ʅʘ ʨʠʩʫʥʢʝ 2.11 ʧʨʠʚʝʜʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʦʙʲʝʤʥʦʡ ʧʣʦʪʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʦʪ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʢʨʳʪʦʡ ʧʦʨʠʩʪʦʩʪʠ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʛʨʘʬʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʟʥʘʯʝʥʠʝ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʩʢʝʣʝʪʘ ʨʘʚʥʦ 2,68 ʛ/ʩʤ
3
. ʇʦʣʫʯʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʨʠʩʪʦʩʪʠ ʧʦ ʜʘʥʥʳʤ ʧʣʦʪʥʦʩʪʥʦʛʦ ʢʘʨʦʪʘʞʘ [34]. 

 

ʈʠʩʫʥʦʢ 2.11. ɿʘʚʠʩʠʤʦʩʪʴ ʦʙʲʝʤʥʦʡ ʧʣʦʪʥʦʩʪʠ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʢʨʳʪʦʡ ʧʦʨʠʩʪʦʩʪʠ 

ʜʣʷ ʘʯʠʤʦʚʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʧʣʦʱʘʜʠ ʣʠʮʝʥʟʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ 

ůʦʙ= 2.68-0.0158ʂʧ
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ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʤʥʦʡ ʧʣʦʪʥʦʩʪʠ, ʚʳʧʦʣʥʝʥʥʳʝ ʥʘ ʦʙʨʘʟʮʘʭ 

ʢʝʨʥʘ, ʩʦʧʦʩʪʘʚʣʷʣʠʩʴ ʩ ʢʨʠʚʳʤʠ ʧʣʦʪʥʦʩʪʥʦʛʦ ʢʘʨʦʪʘʞʘ ʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ 

ʢʦʨʨʝʢʮʠʠ ʢʨʠʚʳʭ ʧʣʦʪʥʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʟʘʧʠʩʠ ɻɻʂ-ʧ. ɼʣʷ ʩʨʘʚʥʝʥʠ ̫

ʢʝʨʥʦʚʳʭ ʠ ʢʘʨʦʪʘʞʥʳʭ ʜʘʥʥʳʭ ʟʥʘʯʝʥʠʷ ʦʙʲʝʤʥʦʡ ʧʣʦʪʥʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʘ 

ʩʫʭʠʭ ʦʙʨʘʟʮʘʭ ʢʝʨʥʘ, ʧʝʨʝʩʯʠʪʳʚʘʣʠʩʴ ʚ ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʚʦʜʦʥʘʩʳʱʝʥʥʳʤ ʦʙʨʘʟʮʘʤ. ʂʦʨʨʝʢʮʠʷ ʢʨʠʚʳʭ ʧʣʦʪʥʦʩʪʥʦʛʦ ʢʘʨʦʪʘʞʘ ʧʦ 

ʢʝʨʥʦʚʳʤ ʜʘʥʥʳʤ ʫʩʧʝʰʥʦ ʨʝʰʘʣʘʩʴ ʚ ʪʝʭ ʩʢʚʘʞʠʥʘʭ, ʚ ʢʦʪʦʨʳʭ ʙʳʣ ʚʳʧʦʣʥʝʥ 

ʧʦʣʥʳʡ ʚʳʥʦʩ ʢʝʨʥʘ ʩ ʝʛʦ ʧʦʩʣʝʜʫʶʱʠʤʠ ʜʝʪʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ (ʙʦʣʝʝ 

ʪʨʝʭ ʦʧʨʝʜʝʣʝʥʠʡ ʧʣʦʪʥʦʩʪʠ ʥʘ 1 ʤʝʪʨ ʨʘʟʨʝʟʘ) [34]. 

ɺʳʚʦʜʳ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʙʨʘʟʮʦʚ ʢʝʨʥʘ ʠʟ 

ʘʯʠʤʦʚʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʦʜʥʦʛʦ ʠʟ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʉʫʨʛʫʪʩʢʦʛʦ ʩʚʦʜʘ ʠ 

ʟʘʚʠʩʠʤʦʩʪʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʵʪʠʤ ʜʘʥʥʳʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1) ʠʟʫʯʝʥ ʚʝʱʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʧʦʨʦʜ, ʩʣʘʛʘʶʱʠʭ ʨʘʟʨʝʟʳ ʩʢʚʘʞʠʥ ʥʘ 

ʧʣʦʱʘʜʠ ʣʠʮʝʥʟʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʜʝʣʠ ʦʙʣʦʤʦʯʥʦʡ ʯʘʩʪʠ 

ʧʦʨʦʜ (ʢʦʣʣʝʢʪʦʨʦʚ ʠ ʥʝʢʦʣʣʝʢʪʦʨʦʚ), ʘ ʪʘʢʞʝ ʠʭ ʛʣʠʥʠʩʪʦʡ ʢʦʤʧʦʥʝʥʪʳ; 

2) ʧʦʣʫʯʝʥʳ ʛʨʘʥʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʨʠʩʪʦʩʪʠ, ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʦʩʪʘʪʦʯʥʦʡ 

ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʠʟʫʯʘʝʤʳʭ ʘʯʠʤʦʚʩʢʠʭ 

ʦʪʣʦʞʝʥʠʷʭ; 

3) ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʤʝʪʦʜʠʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ɻʀʉ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʠ ʢʦʨʨʝʢʮʠʠ (ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ) ʢʨʠʚʳʭ ʧʣʦʪʥʦʩʪʥʦʛʦ ʢʘʨʦʪʘʞʘ. 

ʉ ʮʝʣʴʶ ʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʥʦʩʪʴʶ 

ʠ ʯʘʩʪʠʯʥʦ ʚʦʜʦʥʘʩʳʱʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʨʦʜ ʠʟ ʘʯʠʤʦʚʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʩ ʮʝʣʴʶ 

ʧʦʩʪʨʦʝʥʠʷ ʩʚʷʟʝʡ ʈʧ=f(ʂʧ) ʠ ʈʥ=f(ʂʚ) ʜʣʷ ʵʪʠʭ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ [34]. 
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2.4. ʋʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʫʨʦʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʦʜʥʦʡ ʠʟ ʧʣʦʱʘʜʝʡ 

ʘʢʚʘʪʦʨʠʠ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ 

ɺʪʦʨʳʤ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ ʦʪʣʦʞʝʥʠʷ ʪʫʨʦʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ 

ʘʢʚʘʪʦʨʠʠ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ. ʀʟʫʯʘʝʤʳʝ ʪʦʥʢʦʩʣʦʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ ʪʘʢʞʝ 

ʢʘʢ ʠ ʦʪʣʦʞʝʥʠʷ ʧʝʨʚʦʛʦ ʦʙʲʝʢʪʘ, ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʤʦʨʩʢʠʭ 

ʫʩʣʦʚʠʷʭ. ʆʜʥʘʢʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʦʪʣʦʞʝʥʠʡ ʘʯʠʤʦʚʩʢʦʡ ʩʚʠʪʳ, ʦʙʩʪʘʥʦʚʢʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʫʯʘʝʤʳʭ ʦʪʣʦʞʝʥʠʡ ʪʫʨʦʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʙʳʣʘ 

ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ. ʇʦʧʝʨʝʯʥʳʡ ʨʘʟʨʝʟ ʰʣʝʡʬʦʚ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʦʙʩʪʘʥʦʚʦʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʦʩʦʧʨʦʛʨʘʜʘʮʠʦʥʥʳʤ ʩʪʨʦʝʥʠʝʤ, ʘ ʩʢʣʦʥ ʤʦʞʝʪ 

ʧʨʦʨʝʟʘʪʴʩʷ ʦʚʨʘʛʘʤʠ ʠ ʨʘʩʩʝʢʘʪʴʩʷ ʦʧʦʣʟʥʷʤʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʥʘ ʝʛʦ ʧʦʜʦʰʚʝ 

ʣʦʧʘʩʪʝʚʠʜʥʳʭ ʦʩʘʜʦʯʥʳʭ ʚʳʩʪʫʧʦʚ, ʩʢʦʧʣʝʥʠʡ ʤʘʪʝʨʠʘʣʘ ʦʙʣʦʤʦʯʥʳʭ ʧʦʪʦʢʦʚ ʠ 

ʦʧʦʣʟʥʝʚʳʭ ʙʣʦʢʦʚ. ʇʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ ʢ ʧʨʦʩʪʠʨʘʥʠʶ ʩʢʣʦʥʘ ʯʝʨʝʟ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʢʘʥʴʦʥʳ ʠ 

ʛʣʫʙʦʢʦʚʦʜʥʳʝ ʨʫʩʣʘ (ʈʠʩʫʥʦʢ 2.12) [30]. ʂʘʢ ʧʨʘʚʠʣʦ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ 

ʧʨʝʜʝʣʘʭ ʩʢʣʦʥʘ ʩʠʩʪʝʤʳ ʚʨʝʟʘʥʥʳʭ ʢʘʥʴʦʥʦʚ ʟʘʪʝʤ ʟʘʧʦʣʥʷʶʪʩʷ ʦʪʣʦʞʝʥʠʷʤʠ 

ʪʫʨʙʠʜʠʪʥʳʭ ʧʦʪʦʢʦʚ (ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʩʣʫʯʘʡ). 

  

ʈʠʩʫʥʦʢ 2.12. ʄʦʜʝʣʴ ʰʣʝʡʬʦʚʦʛʦ ʩʢʣʦʥʘ ʜʣʷ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʦʢʠ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ 

ʊʫʨʙʠʜʠʪʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʣʘʩʪʳ ʧʝʩʯʘʥʠʢʦʚ, 

ʘʣʝʚʨʦʣʠʪʦʚ ʠʣʠ ʦʙʣʦʤʦʯʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʯʝʨʝʜʫʶʱʠʝʩʷ c ʘʣʝʚʨʦʘʨʛʠʣʣʠʪʘʤʠ ʠ 
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ʘʨʛʠʣʣʠʪʘʤʠ (ʛʣʠʥʘʤʠ), ʧʨʠʯʝʤ ʢʘʞʜʳʡ ʩʣʦʡ ʧʝʩʯʘʥʠʢʘ ʟʘʣʝʛʘʝʪ ʩ ʨʝʟʢʠʤ 

ʢʦʥʪʘʢʪʦʤ ʥʘ ʧʦʜʩʪʠʣʘʶʱʝʤ ʘʣʝʚʨʦʘʨʛʠʣʣʠʪʝ ʠʣʠ ʘʨʛʠʣʣʠʪʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʧʦʩʦʙʳ ʦʙʨʘʟʦʚʘʥʠʷ ʪʫʨʙʠʜʠʪʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʅʘʢʘʧʣʠʚʘʷʩʴ 

ʥʘ ʩʢʣʦʥʘʭ, ʦʩʘʜʢʠ ʤʦʛʫʪ ʜʦʩʪʠʯʴ ʢʨʠʪʠʯʝʩʢʦʡ ʤʘʩʩʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʜʚʦʜʥʳʤ 

ʦʧʦʣʟʥʷʤ. ʇʦʪʦʢ ʤʝʣʢʠʭ ʠ ʢʨʫʧʥʳʭ ʦʙʣʦʤʢʦʚ ʧʝʩʢʘ, ʛʣʠʥʠʩʪʦʛʦ ʠʣʠ 

ʢʘʨʙʦʥʘʪʥʦʛʦ ʠʣʘ ʥʘʯʠʥʘʝʪ ʩ ʚʩʝ ʚʦʟʨʘʩʪʘʶʱʝʡ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚʥʠʟ ʧʦ 

ʩʢʣʦʥʫ. ɽʛʦ ʩʢʦʨʦʩʪʴ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 70õ90 ʢʤ/ʯ. ʉʤʝʪʘʷ ʥʘ ʩʚʦʝʤ ʧʫʪʠ ʦʩʘʜʢʠ ʠ 

ʜʦʥʥʳʝ ʦʨʛʘʥʠʟʤʳ, ʧʦʪʦʢ ʩʪʨʝʤʠʪʩʷ ʢ ʧʦʜʥʦʞʠʶ, ʛʜʝ ʠ ʦʪʢʣʘʜʳʚʘʝʪ ʚʝʩʴ 

ʧʝʨʝʤʝʱʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʚʠʜʝ ʤʦʱʥʳʭ ʢʦʥʫʩʦʚ, ʠʤʝʶʱʠʭ ʚ ʧʣʘʥʝ ʬʦʨʤʫ ʚʝʝʨʘ. 

ɼʘʣʝʝ ʥʘʩʪʫʧʘʝʪ ʟʘʪʠʰʴʝ ʠ ʧʝʨʠʦʜ ʯʨʝʟʚʳʯʘʡʥʦ ʤʝʜʣʝʥʥʦʛʦ ʦʩʘʞʜʝʥʠʷ 

ʪʦʥʯʘʡʰʝʛʦ ʤʘʪʝʨʠʘʣʘ, ʚʳʧʘʜʘʶʱʝʛʦ ʠʟ ʪʦʣʱʠ ʚʦʜʳ. ʉʣʝʜʫʶʱʠʡ ʦʧʦʣʟʝʥʴ ʠʣʠ 

ʧʦʜʟʝʤʥʳʡ ʪʦʣʯʦʢ ʚʳʟʳʚʘʝʪ ʦʯʝʨʝʜʥʦʡ ʤʫʪʴʝʚʦʡ ʧʦʪʦʢ. ʕʪʦʪ ʧʨʦʮʝʩʩ 

ʧʦʚʪʦʨʷʝʪʩʷ ʤʥʦʛʦʢʨʘʪʥʦ. ʇʦʵʪʦʤʫ ʚʦʟʥʠʢʘʶʪ ʤʦʱʥʳʝ ʮʠʢʣʠʯʥʦ ʧʦʩʪʨʦʝʥʥʳʝ 

ʪʦʣʱʠ, ʪ. ʝ. ʦʙʨʘʟʫʶʪʩʷ ʤʥʦʛʦʢʠʣʦʤʝʪʨʦʚʳʝ ʦʩʘʜʢʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʧʨʘʚʠʣʴʥʦʛʦ 

ʯʝʨʝʜʦʚʘʥʠʷ ʪʳʩʷʯ ʩʨʘʚʥʠʪʝʣʴʥʦ ʪʦʥʢʠʭ (ʜʦ 1,5õ2 ʤ) ʩʣʦʝʚ, ʦʙʨʘʟʦʚʘʥʥʳʭ 

ʦʪʜʝʣʴʥʳʤʠ ʤʫʪʴʝʚʳʤʠ ʧʦʪʦʢʘʤʠ, ʠ ʪʦʥʯʘʡʰʠʭ (ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʤʝʪʨʦʚ) 

ʬʦʥʦʚʳʭ ʦʩʘʜʢʦʚ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʪʫʨʙʠʜʠʪʥʳʝ ʧʦʪʦʢʠ ʠʤʝʶʪ ʭʘʨʘʢʪʝʨʥʦʝ 

ʧʨʦʜʦʣʴʥʦʝ ʩʪʨʦʝʥʠʝ ʠ ʩʦʩʪʦʷʪ ʠʟ ʛʦʣʦʚʥʦʡ ʠ ʭʚʦʩʪʦʚʦʡ ʯʘʩʪʝʡ, ʪʝʣʘ ʠ ʰʝʡʢʠ 

(ʈʠʩʫʥʦʢ 2.13). ɻʦʣʦʚʥʘʷ ʯʘʩʪʴ ʪʫʨʙʠʜʠʪʥʦʛʦ ʧʦʪʦʢʘ ʠʤʝʝʪ ʭʘʨʘʢʪʝʨʥʫʶ ʬʦʨʤʫ ʠ 

ʪʝʢʩʪʫʨʫ ʪʝʯʝʥʠʷ. ɺ ʧʣʘʥʝ ʦʥʘ ʣʦʧʘʩʪʝʚʠʜʥʘʷ ʩ ʣʦʢʘʣʴʥʳʤʠ ʦʪʚʝʪʚʣʝʥʠʷʤʠ ʦʪ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʪʦʢʘ. ɺʥʫʪʨʠ ʛʦʣʦʚʥʦʡ ʯʘʩʪʠ ʩʫʱʝʩʪʚʫʝʪ ʩʠʩʪʝʤʘ ʢʨʫʛʦʚʳʭ 

ʚʠʭʨʝʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʚʧʝʨʝʜ ʠ ʚʚʝʨʭ. ɿʜʝʩʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ 

ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʯʘʩʪʠʮʳ. ʊʝʣʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʟʘ ʛʦʣʦʚʥʦʡ ʯʘʩʪʴʶ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʯʪʠ ʦʜʥʦʨʦʜʥʦʡ ʤʦʱʥʦʩʪʴʶ ʧʦʪʦʢʘ. ɺ ʧʨʝʜʝʣʘʭ ʪʝʣʘ ʤʦʞʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʧʨʝʜʝʣʘʭ ʛʦʣʦʚʥʦʡ ʯʘʩʪʠ ʝʱʝ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʵʨʦʟʠʷ. ɺ ʭʚʦʩʪʦʚʦʡ ʯʘʩʪʠ ʧʦʪʦʢ ʙʳʩʪʨʦ ʫʪʦʥʷʝʪʩʷ ʠ ʩʪʘʥʦʚʠʪʩʷ 

ʦʯʝʥʴ ʨʘʟʞʠʞʝʥʥʳʤ. ɿʘ ʩʯʝʪ ʩʤʝʰʝʥʠʷ ʧʦʪʦʢʘ ʩ ʦʢʨʫʞʘʶʱʝʡ ʞʠʜʢʦʩʪʴʶ 

ʦʙʨʘʟʫʝʪʩʷ ʨʘʟʞʠʞʝʥʥʳʡ ʛʦʨʠʟʦʥʪ. ʊʫʨʙʠʜʠʪʥʳʡ ʧʦʪʦʢ ʙʫʜʝʪ ʦʩʣʘʙʣʷʪʴʩʷ ʠ ʧʦ 
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ʩʫʱʝʩʪʚʫ ʦʩʪʘʥʦʚʠʪʩʷ ʧʨʠ ʧʝʨʝʤʝʰʠʚʘʥʠʠ ʝʛʦ ʩ ʚʦʜʦʡ, ʚʩʣʝʜʩʪʚʠʝ ʦʩʘʞʜʝʥʠʷ ʠ 

ʦʪʜʝʣʝʥʠʷ ʧʦʪʦʢʘ ʚ ʰʝʡʢʝ [30]. 

 

ʈʠʩʫʥʦʢ 2.13 ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʪʫʨʙʠʜʥʦʛʦ ʧʦʪʦʢʘ ʥʘ ʛʦʣʦʚʥʫʶ ʠ ʭʚʦʩʪʦʚʫʶ 

ʯʘʩʪʠ, ʦʩʥʦʚʥʦʝ ʪʝʣʦ ʠ ʰʝʡʢʫ [30] 

ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʘʷ ʧʝʩʯʘʥʘʷ ʬʨʘʢʮʠʷ ʚʳʧʘʜʘʝʪ ʩʨʘʟʫ, ʟʘʪʝʤ ʙʦʣʝʝ ʤʝʣʢʘʷ ʠ 

ʪ.ʜ. ʚʧʣʦʪʴ ʜʦ ʠʣʦʚ (ʈʠʩʫʥʦʢ 2.14). ɺ ʦʙʳʯʥʦʤ ʪʫʨʙʠʜʠʪʥʦʤ ʧʦʪʦʢʝ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʛʨʫʙʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʪʣʘʛʘʝʪʩʷ ʟʘ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʠʟʤʝʨʷʝʤʳʡ ʯʘʩʘʤʠ, ʭʦʪʷ ʜʣʷ 

ʧʦʣʥʦʛʦ ʦʩʘʞʜʝʥʠʷ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʦʪʨʝʙʫʝʪʩʷ ʥʝʜʝʣʷ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʜʣʷ ʪʫʨʙʠʜʠʪʦʚ ʭʘʨʘʢʪʝʨʥʦ ʨʠʪʤʠʯʥʦʝ ʯʝʨʝʜʦʚʘʥʠʝ ʧʨʦʩʣʦʝʚ ʩʥʠʟʫ 

ʚʚʝʨʭ ʧʝʩʢʦʚ, ʘʣʝʚʨʠʪʦʚ ʠ ʠʣʦʚ. ʂʘʞʜʳʡ ʪʘʢʦʡ ʩʣʦʡʥʳʡ ʵʣʝʤʝʥʪ ʨʠʪʤʘ ʠʤʝʥʫʝʪʩʷ 

ʮʠʢʣʦʤ ɹʦʫʤʘ ʠ ʦʙʨʘʟʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʜʥʦʢʨʘʪʥʦʛʦ çʩʭʦʜʘ ʣʘʚʠʥʳè [30]. ɺ 

ʪʝʣʝ ʪʫʨʙʠʜʠʪʘ ʩʦʜʝʨʞʘʪʩʷ ʜʝʩʷʪʢʠ, ʩʦʪʥʠ ʠ ʪʳʩʷʯʠ ʪʘʢʠʭ ʮʠʢʣʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʚʦʟʨʘʩʪʘ ʪʫʨʙʠʜʠʪʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʥʘ ʰʝʣʴʬʝ. 

 

ʈʠʩʫʥʦʢ 2.14. ʍʘʨʘʢʪʝʨʥʘʷ ʮʠʢʣʠʯʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʤʫʪʴʝʚʦʛʦ ʧʦʪʦʢʘ 
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ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʧʣʦʱʘʜʴ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʝʜʘʣʝʢʦ ʦʪ ʮʝʥʪʨʘ ʙʘʩʩʝʡʥʘ ʊʘʥʦ-

ʀʚʦʨʠʘʥ ʤʝʞʜʫ ʙʨʦʚʢʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʰʝʣʴʬʘ ʠ ʤʘʣʳʤ ʩʢʣʦʥʦʤ ʠ ʥʘʭʦʜʠʪʩʷ 

ʚ ʩʠʩʪʝʤʝ ʢʘʥʴʦʥʘ ɸʩʠʥʠ, ʢʦʪʦʨʳʡ ʙʳʣ ʦʙʨʘʟʦʚʘʥ ʚ ʚʝʨʭʥʝʤʝʣʦʚʦʝ ʚʨʝʤʷ. 

ɿʘʧʦʣʥʝʥʠʝ ʵʪʦʡ ʩʠʩʪʝʤʳ ʢʘʥʴʦʥʦʚ ʥʘʢʣʦʥʥʳʤʠ ʪʫʨʙʠʜʠʪʦʚʳʤʠ ʧʦʪʦʢʘʤʠ 

ʦʪʥʦʩʠʪʩʷ ʢ ʪʫʨʦʥʩʢʦʤʫ ʚʨʝʤʝʥʠ. ɼʨʝʥʘʞʥʘʷ ʩʠʩʪʝʤʘ ʨʝʢʠ ɺʦʣʴʪʘ ʦʙʝʩʧʝʯʠʚʘʣʘ 

ʚʥʦʩ ʛʨʫʙʳʭ ʦʙʣʦʤʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʙʳʩʪʨʦ ʧʦʧʘʜʘʣʠ ʚ ʩʠʩʪʝʤʫ 

ʢʘʥʴʦʥʘ ʠʟ-ʟʘ ʫʟʢʦʡ ʰʝʣʴʬʦʚʦʡ ʦʙʣʘʩʪʠ. ʉʝʨʠʷ ʵʧʠʟʦʜʦʚ ʟʘʧʦʣʥʝʥʠʷ ʢʘʥʴʦʥʘ 

ʥʘʯʘʣʘʩʴ ʚ ʥʘʯʘʣʝ ʢʘʤʧʘʥʘ ʠ ʧʨʦʜʦʣʞʘʣʘʩʴ ʚʧʣʦʪʴ ʜʦ ʤʘʘʩʪʨʠʭʪʘ. ʄʠʛʨʘʮʠʷ 

ʜʨʝʥʘʞʥʦʡ ʩʠʩʪʝʤʳ ʨʝʢʠ ɺʦʣʴʪʘ ʥʘ ʚʦʩʪʦʢ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʦʪʨʝʟʘʣʘ ʧʠʪʘʥʠʝ 

ʦʙʣʦʤʦʯʥʳʤʠ ʦʩʘʜʢʘʤʠ ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ʙʘʩʩʝʡʥʘ ʊʘʥʦ-ʀʚʦʨʠʘʥ, ʠ ʧʨʠʚʝʣʘ ʢ 

ʦʩʘʞʜʝʥʠʶ ʘʨʛʠʣʣʠʪʦʚ ʚ ʚʝʨʭʥʝʤ ʤʘʘʩʪʨʠʭʪʝ ʠ ʪʨʝʪʠʯʥʦʝ ʚʨʝʤʷ, ʦʙʝʩʧʝʯʠʚ 

ʨʝʛʠʦʥʘʣʴʥʫʶ ʥʝʬʪʷʥʫʶ ʩʠʩʪʝʤʫ ʧʦʢʨʳʰʢʦʡ. çɹʦʢʦʚʫʶ ʟʘʢʫʧʦʨʢʫè 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʪʝʥʢʠ ʢʘʥʴʦʥʘ, ʚʳʢʣʠʥʠʚʘʥʠʝ ʧʝʩʯʘʥʠʢʦʚ ʚʚʝʨʭ ʧʦ ʚʦʩʩʪʘʥʠʶ 

ʧʣʘʩʪʦʚ ʠ ʙʦʢʦʚʳʝ ʚʳʢʣʠʥʠʚʘʥʠʷ ʚ ʩʚʷʟʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʵʨʦʟʠʝʡ ʠ ʦʩʘʞʜʝʥʠʝʤ 

ʛʝʨʤʝʪʠʟʠʨʫʶʱʠʭ ʩʣʘʥʮʝʚ, ʧʨʦʠʩʭʦʜʠʚʰʝʤ ʥʘ ʩʣʝʜʫʶʱʝʤ ʮʠʢʣʝ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ʈʫʩʣʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʠ ʢʦʤʧʣʝʢʩʳ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ 

ʩʬʦʨʤʠʨʦʚʘʣʠ ʟʜʝʩʴ ʦʙʲʝʜʠʥʝʥʥʫʶ ʟʘʣʝʞʴ. 

ʅʘ ʨʠʩʫʥʢʝ 2.15 ʥʠʞʝ ʧʦʢʘʟʘʥ ʨʘʟʨʝʟ ʧʦʣʥʦʢʨʘʪʥʦʛʦ ʢʫʙʘ ʘʤʧʣʠʪʫʜ ʯʝʨʝʟ 

ʤʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʢʚʘʞʠʥʳ 1. ʕʪʘ ʣʠʥʠʷ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʣʘʪʝʨʘʣʴʥʳʝ 

ʚʳʢʣʠʥʠʚʘʥʠʷ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʠ ʶʛʦ-ʚʦʩʪʦʢʝ. ɺʥʫʪʨʝʥʥʷʷ ʛʝʦʤʝʪʨʠʷ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʦʙʲʝʜʠʥʝʥʥʳʡ ʢʘʥʘʣ (ʙʦʣʝʝ ʦʛʨʘʥʠʯʝʥʥʘʷ ʛʝʦʤʝʪʨʠʷ) ʠ ʢʦʥʫʩ ʚʳʥʦʩʘ (ʤʝʥʝʝ 

ʦʛʨʘʥʠʯʝʥʥʘʷ ʛʝʦʤʝʪʨʠʷ) ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. 
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ʈʠʩʫʥʦʢ 2.15 ʈʘʟʨʝʟ ʧʦʣʥʦʢʨʘʪʥʦʛʦ ʢʫʙʘ ʘʤʧʣʠʪʫʜ ʯʝʨʝʟ ʤʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʢʚʘʞʠʥʳ  

2.5. ʃʠʪʦʣʦʛʦ-ʧʝʪʨʦʬʠʟʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʫʨʦʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʦʜʥʦʡ 

ʠʟ ʧʣʦʱʘʜʝʡ ʘʢʚʘʪʦʨʠʠ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ 

ʆʪʣʦʞʝʥʠʷ ʪʫʨʦʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʢʝʨʥʦʤ ʪʨʝʭ ʩʢʚʘʞʠʥ 

ʠʟʫʯʘʝʤʦʡ ʧʣʦʱʘʜʠ. ʂʦʣʣʝʢʮʠʷ ʢʝʨʥʘ ʥʘʩʯʠʪʳʚʘʝʪ 96 ʦʙʨʘʟʮʦʚ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʝʩʢʦʣʴʢʠʤʠ ʪʠʧʘʤʠ ʧʦʨʦʜ: ʩʣʦʠʩʪʳʤʠ ʛʣʠʥʠʩʪʳʤʠ ʨʘʟʥʦʩʪʷʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ 

ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʦʪʩʦʨʪʠʨʦʚʘʥʥʦʩʪʠ ʠ ʘʣʝʚʨʦʣʠʪʘʤʠ, ʘʣʝʚʨʠʪʠʩʪʳʤʠ ʛʣʠʥʘʤʠ ʠ 

ʢʘʨʙʦʥʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʧʣʦʪʥʳʤʠ ʨʘʟʥʦʩʪʷʤʠ. 

ɺ ʩʦʩʪʘʚʝ ʩʢʝʣʝʪʘ ʧʝʩʯʘʥʠʢʦʚ ʠ ʩʣʦʠʩʪʳʭ ʨʘʟʥʦʩʪʝʡ ʧʨʝʦʙʣʘʜʘʝʪ ʢʚʘʨʮ 

(48,7%); ʚ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʩʦʜʝʨʞʘʪʩʷ ʧʣʘʛʠʦʢʣʘʟʳ (9,5%); ʚ ʥʝʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʘʣʠʝʚʳʝ ʧʦʣʝʚʳʝ ʰʧʘʪʳ (ʈʠʩʫʥʦʢ 2.16). ʊʘʢʞʝ 

ʦʪʤʝʯʘʶʪʩʷ ʢʘʨʙʦʥʘʪʠʟʠʨʦʚʘʥʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʠ ʟʝʨʥʘ ʪʷʞʝʣʳʭ 

ʤʠʥʝʨʘʣʦʚ ï ʧʠʨʠʪʘ ʠ ʩʠʜʝʨʠʪʘ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʠʟʤʝʨʝʥʠʷ 

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʧʦʨʦʜ. 



46 
 

 ʇʨʦʩʣʦʠ ʩʣʦʠʩʪʳʭ ʛʣʠʥʠʩʪʳʭ ʨʘʟʥʦʩʪʝʡ ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ, ʩʤʝʰʘʥʥʳʭ ʩ ʟʝʨʥʘʤʠ ʤʠʥʝʨʘʣʦʚ ʘʣʝʚʨʠʪʦʚʦʡ ʠ ʧʝʩʯʘʥʦʡ 

ʨʘʟʤʝʨʥʦʩʪʠ.  ɺ ʩʦʩʪʘʚʝ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ ʧʨʝʦʙʣʘʜʘʝʪ ʢʘʦʣʠʥʠʪ (47,6%), ʚ 

ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʩʦʜʝʨʞʠʪʩʷ ʭʣʦʨʠʪ (22,6 %) ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʨʘʚʥʳʭ ʜʦʣʷʭ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʉʉʆ (15,9%) ʠ ʛʠʜʨʦʩʣʶʜʘ (13,9%) (ʈʠʩʫʥʦʢ 2.17). 

 

ʈʠʩʫʥʦʢ 2.16. ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʪʚʝʨʜʦʡ ʯʘʩʪʠ ʧʦʨʦʜ ʪʫʨʦʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ 

 

ʈʠʩʫʥʦʢ 2.17. ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ ʮʝʤʝʥʪʘ ʦʪʣʦʞʝʥʠʡ 

ʪʫʨʦʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ 

ʇʫʩʪʦʪʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʙʨʘʟʮʦʚ ʧʝʩʯʘʥʳʭ ʧʦʨʦʜ, ʘ ʪʘʢʞʝ ʧʝʩʯʘʥʳʭ 

ʧʨʦʩʣʦʝʚ ʚ ʩʣʦʠʩʪʳʭ ʨʘʟʥʦʩʪʷʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʝʨʚʠʯʥʦʡ 

ʤʝʞʛʨʘʥʫʣʷʨʥʦʡ ʧʦʨʠʩʪʦʩʪʴʶ, ʚʪʦʨʠʯʥʘʷ ʧʦʨʠʩʪʦʩʪʴ ʨʘʩʪʚʦʨʝʥʠʷ ʠʤʝʝʪ 

ʧʦʜʯʠʥʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. 
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ʅʘ ʨʠʩʫʥʢʘʭ 2.18, 2.19 ʠ 2.20, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʧʦʨʠʩʪʦʩʪʠ, ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʠʟʫʯʘʝʤʦʡ ʢʦʣʣʝʢʮʠʠ ʦʙʨʘʟʮʦʚ. 

 

ʈʠʩʫʥʦʢ 2.18. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʨʠʩʪʦʩʪʠ (ʂʧ) ʦʙʨʘʟʮʦʚ ʧʦʨʦʜ ʪʫʨʦʥʩʢʦʛʦ 

ʚʦʟʨʘʩʪʘ 

 

ʈʠʩʫʥʦʢ 2.19. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʦʥʠʮʘʝʤʦʩʪʠ (ʂʧʨ) ʦʙʨʘʟʮʦʚ ʧʦʨʦʜ 

ʪʫʨʦʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ 
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ʈʠʩʫʥʦʢ 2.20. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ (ʂʚ) ʦʙʨʘʟʮʦʚ ʧʦʨʦʜ 

ʪʫʨʦʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʝʨʥʘ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʨʠʩʪʦʩʪʠ (ʂʧ), 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ (ʂʧʨ) ʠ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ (ʂʚ) ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʧʦʧʘʨʥʳʝ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʨʠʩʪʦʩʪʠ, ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 2.21 ʠ 2.22. 

 

ʈʠʩʫʥʦʢ 2.21. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʂʧʨ ʠ ʧʦʨʠʩʪʦʩʪʠ ʂʧ ʜʣʷ 

ʦʪʣʦʞʝʥʠʡ ʪʫʨʦʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ 
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ʈʠʩʫʥʦʢ 2.22. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʨʠʩʪʦʩʪʠ ʂʧ ʠ ʦʩʪʘʪʦʯʥʦʡ 

ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʂʚʦ ʜʣʷ ʦʪʣʦʞʝʥʠʡ ʪʫʨʦʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʦʚ, ʢʦʣʣʝʢʮʠʷ ʦʙʨʘʟʮʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʫʤʷ ʛʨʫʧʧʘʤʠ 

ʧʦʨʦʜ: ʢʦʣʣʝʢʪʦʨʘʤʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʌɽʉ ʠ ʥʝʢʦʣʣʝʢʦʨʘʤʠ. ɼʣʷ ʦʙʨʘʟʮʦʚ ʧʝʨʚʦʡ 

ʛʨʫʧʧʳ ʚʳʧʦʣʥʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʥʜʠʮʠʦʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʧʦʨʠʩʪʦʩʪʠ ʂʧ,ʛʨ=13% ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʂʚ.ʛʨ=40% ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʨʘʚʥʦʤ ʂʧʨ.ʛʨ=1 ʤɼ. ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʦʙʨʘʟʮʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʳʤʠ ʧʦʨʦʜʘʤʠ-ʥʝʢʦʣʣʝʢʪʦʨʘʤʠ ʩ ʥʠʟʢʠʤʠ ʌɽʉ ʠ ʚʳʩʦʢʠʤʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʦʩʪʘʪʦʯʥʦʡ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ. 

ʅʘ ʨʠʩʫʥʢʝ 2.23 ʧʨʠʚʝʜʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʦʙʲʝʤʥʦʡ ʧʣʦʪʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʦʪ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʢʨʳʪʦʡ ʧʦʨʠʩʪʦʩʪʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʦʮʝʥʝʥʦ ʟʥʘʯʝʥʠʝ 

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʩʢʝʣʝʪʘ, ʨʘʚʥʦʝ 2,73 ʛ/ʩʤ
3
. ʇʦʣʫʯʝʥʥʦʝ ʚʳʩʦʢʦʝ 

ʟʥʘʯʝʥʠʝ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʦʪʨʘʞʘʝʪ ʥʘʣʠʯʠʝ ʪʷʞʝʣʳʭ ʤʠʥʝʨʘʣʦʚ ʚ 

ʩʦʩʪʘʚʝ ʧʦʨʦʜʳ. 
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ʈʠʩʫʥʦʢ 2.23. ɿʘʚʠʩʠʤʦʩʪʴ ʦʙʲʝʤʥʦʡ ʧʣʦʪʥʦʩʪʠ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʢʨʳʪʦʡ ʧʦʨʠʩʪʦʩʪʠ 

ʜʣʷ ʦʪʣʦʞʝʥʠʡ ʪʫʨʦʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ 

ʂʦʤʧʣʝʢʩ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʟʮʦʚ ʢʝʨʥʘ ʠʟ ʦʪʣʦʞʝʥʠʡ 

ʪʫʨʦʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʚʢʣʶʯʘʣ ʪʦʣʴʢʦ ʣʠʰʴ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʨʠʩʪʦʩʪʠ, 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʧʣʦʪʥʦʩʪʠ, ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ. ʆʧʨʝʜʝʣʝʥʠʷ ʫʜʝʣʴʥʦʛʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʦʙʨʘʟʮʘʭ ʧʨʠ ʯʘʩʪʠʯʥʦʤ ʠ 100% 

ʚʦʜʦʥʘʩʳʱʝʥʠʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʩʚʷʟʝʡ ʈʧ=f(ʂʧ) ʠ ʈʥ=f(ʂʚ), 

ʚ ʢʦʤʧʣʝʢʩʝ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʝʨʥʘ ʠʟʫʯʘʝʤʳʭ ʦʪʣʦʞʝʥʠʡ 

ʦʪʩʫʪʩʪʚʦʚʘʣʠ. 

ɺ ʮʝʣʦʤ, ʦʪʣʦʞʝʥʠʷ ʪʫʨʦʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʩʣʦʞʝʥʳ ʤʘʩʩʠʚʥʳʤʠ, ʘ ʪʘʢʞʝ 

ʪʦʥʢʦʩʣʦʠʩʪʳʤʠ ʧʦʣʠʤʠʢʪʦʚʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʘʣʝʚʨʦʣʠʪʘʤʠ ʩ ʧʨʠʤʝʩʴʶ 

ʪʷʞʝʣʳʭ ʤʠʥʝʨʘʣʦʚ, ʛʣʠʥʠʩʪʳʤʠ ʨʘʟʥʦʩʪʷʤʠ ʠ ʧʨʦʩʣʦʷʤʠ ʫʧʣʦʪʥʝʥʥʳʭ 

ʢʘʨʙʦʥʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜ. ʇʦʨʦʜʳ-ʢʦʣʣʝʢʪʦʨʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʚʳʩʦʢʠʤʠ 

ʌɽʉ ï ʧʦʨʠʩʪʦʩʪʴ ʠʟʤʝʥʷʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 13% ʜʦ 32% ʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 

16õ20%, ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʣʠʰʴ ʚ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʧʨʝʚʳʰʘʝʪ 100 ʤɼ. 
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2.6. ʋʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ 

ʂʨʘʩʥʦʣʝʥʠʥʩʢʦʛʦ ʩʚʦʜʘ  

ʊʨʝʪʴʠʤ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʶʪʩʷ 

ʪʦʥʢʦʩʣʦʠʩʪʳʝ ʪʝʨʨʠʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ɺʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ 

ʧʝʨʝʭʦʜʥʳʭ (ʜʝʣʴʪʦʚʳʭ) ʫʩʣʦʚʠʷʭ. 

ɼʝʣʴʪʘ ʬʘʢʪʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʥʫʩ ʚʳʥʦʩʘ ʦʙʣʦʤʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʧʨʠʥʦʩʠʤʦʛʦ ʨʝʢʦʡ. ʂʦʛʜʘ ʨʝʢʘ ʜʦʩʪʠʛʘʝʪ ʤʦʨʷ, ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ 

ʧʘʜʘʝʪ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʘ, ʢʘʢ ʚʣʝʢʦʤʦʛʦ ʧʦ ʜʥʫ, 

ʪʘʢ ʠ ʥʘʭʦʜʷʱʝʛʦʩʷ ʚʦ ʚʟʚʝʰʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʦʩʝʜʘʝʪ. ʊʘʢʠʤ ʧʫʪʝʤ ʦʙʨʘʟʫʝʪʩʷ 

ʰʠʨʦʢʠʡ ʥʘʟʝʤʥʳʡ ʢʦʥʫʩ ʚʳʥʦʩʘ ʩ ʚʝʨʰʠʥʦʡ, ʦʙʨʘʱʝʥʥʦʡ ʢ ʨʝʢʝ, ʠ ʥʘʢʣʦʥʥʳʤ ʚ 

ʩʪʦʨʦʥʫ ʤʦʨʷ ʦʩʥʦʚʘʥʠʝʤ. ʏʘʩʪʴ ʧʨʠʥʝʩʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʳʧʘʜʘʝʪ ʚ ʤʦʨʝ, 

ʦʙʨʘʟʫʷ ʧʦʜʚʦʜʥʫʶ ʜʝʣʴʪʫ, ʠʣʠ ʘʚʘʥʜʝʣʴʪʫ. ʇʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ 

ʛʣʫʙʠʥʝ ʤʦʨʷ ʨʫʩʣʦ ʨʝʢʠ ʙʳʩʪʨʦ ʟʘʛʨʦʤʦʞʜʘʝʪʩʷ ʥʘʥʦʩʘʤʠ ʠ ʫʞʝ ʥʝ ʤʦʞʝʪ 

ʧʨʦʧʫʩʪʠʪʴ ʯʝʨʝʟ ʩʝʙʷ ʚʩʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʪʫʧʘʶʱʝʡ ʨʝʯʥʦʡ ʚʦʜʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʚʦʟʥʠʢʘʶʪ ʧʨʦʨʳʚʳ ʙʝʨʝʛʦʚ, ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʫʩʝʣ, ʥʘʟʳʚʘʝʤʳʭ 

ʨʫʢʘʚʘʤʠ ʠʣʠ ʧʨʦʪʦʢʘʤʠ, ʢʦʪʦʨʳʝ ʨʘʟʙʠʚʘʶʪ ʜʝʣʴʪʫ ʥʘ ʦʪʜʝʣʴʥʳʝ ʦʩʪʨʦʚʘ. 

ʆʪʜʝʣʴʥʳʝ ʧʨʦʪʦʢʠ ʧʦʩʪʝʧʝʥʥʦ ʦʪʯʣʝʥʷʶʪʩʷ, ʤʝʣʝʶʪ, ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʦʟʝʨʘ. ɺ 

ʭʦʜʝ ʨʘʟʚʠʪʠʷ ʯʘʩʪʴ ʠʟ ʥʠʭ ʧʦʩʪʝʧʝʥʥʦ ʟʘʧʦʣʥʷʝʪʩʷ ʦʟʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ, ʯʘʩʪʴ 

ʟʘʨʘʩʪʘʝʪ ʠ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʙʦʣʦʪʘ. 

ʇʨʠ ʢʘʞʜʦʤ ʧʦʣʦʚʦʜʴʝ ʜʝʣʴʪʘ ʨʝʢʠ ʤʝʥʷʝʪ ʬʦʨʤʫ, ʨʘʩʰʠʨʷʝʪʩʷ, 

ʧʦʚʳʰʘʝʪʩʷ ʠ ʫʜʣʠʥʷʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʤʦʨʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʶʪʩʷ ʦʙʰʠʨʥʳʝ 

ʘʣʣʶʚʠʘʣʴʥʦ-ʜʝʣʴʪʦʚʳʝ ʨʘʚʥʠʥʳ ʩʦ ʩʣʦʞʥʳʤ ʨʝʣʴʝʬʦʤ ʠ ʩʪʨʦʝʥʠʝʤ. ʇʨʠʤʝʨʦʤ 

ʪʘʢʦʡ ʜʝʣʴʪʳ ʷʚʣʷʝʪʩʷ ʜʝʣʴʪʘ ʨʝʢʠ ʃʝʥʘ (ʈʠʩʫʥʦʢ 2.24). 
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ʈʠʩʫʥʦʢ 2.24 ʉʦʚʨʝʤʝʥʥʳʡ ʘʥʘʣʦʛ ï ʜʝʣʴʪʘ ʨʝʢʠ ʃʝʥʘ. ɺʠʜ ʩʚʝʨʭʫ (2012 ʛ.) 

ʊʘʢʞʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʙʦʣʴʰʫʶ ʨʦʣʴ 

ʠʛʨʘʶʪ ʧʨʠʣʠʚʥʦ-ʦʪʣʠʚʥʳʝ ʠ ʚʜʦʣʴʙʝʨʝʛʦʚʳʝ ʪʝʯʝʥʠʷ ʠ ʚʦʣʥʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʤʦʨʷ, ʢʦʪʦʨʳʝ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪ ʧʨʠʥʝʩʝʥʥʳʡ ʨʝʢʦʡ ʦʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʣʦʞʝʥʠʷ ʘʣʣʶʚʠʘʣʴʥʦ-ʜʝʣʴʪʦʚʳʭ ʨʘʚʥʠʥ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʠ ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʩʣʦʞʥʦ ʯʝʨʝʜʫʶʱʠʭʩʷ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʙʳʩʪʨʦʡ ʩʤʝʥʦʡ ʬʘʮʠʡ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʠ ʚʝʨʪʠʢʘʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʷʭ, ʯʘʩʪʳʤ ʚʳʢʣʠʥʠʚʘʥʠʝʤ, ʠʥʦʛʜʘ ʣʠʥʟʦʚʠʜʥʦʡ ʬʦʨʤʦʡ. 

ʀʟʫʯʘʝʤʳʝ ʦʪʣʦʞʝʥʠʷ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ ʂʨʘʩʥʦʣʝʥʠʥʩʢʦʛʦ ʩʚʦʜʘ 

ʷʚʣʷʶʪʩʷ ʧʨʠʤʝʨʦʤ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ 

ʫʩʣʦʚʠʷʭ ʧʦʜʚʦʜʥʦʡ ʜʝʣʴʪʦʚʦʡ ʨʘʚʥʠʥʳ (ɺʂ2 ʠ ɺʂ3) ʠ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦʛʦ ʰʝʣʴʬʘ 

ʤʦʨʷ ʩ ʧʣʦʩʢʠʤ ʜʥʦʤ (ɺʂ1) ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʠʣʴʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʧʦ 

ʚʝʨʪʠʢʘʣʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥ rʯʘʩʪʦ ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʤʠ ʠ 

ʛʣʠʥʠʩʪʳʤʠ ʧʦʨʦʜʘʤʠ. ʊʦʣʱʠʥʳ ʧʨʦʩʣʦʝʚ ʢʦʣʣʝʢʪʨʦʚ ʥʝ ʧʨʝʚʳʰʘʶʪ 50 

ʩʘʥʪʠʤʝʪʨʦʚ. 

ʆʪʣʦʞʝʥʠʷ ʥʠʞʥʝʡ ʯʘʩʪʠ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʣʝʚʨʠʪʘʤʠ, 

ʘʣʝʚʨʦʣʠʪʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʛʣʠʥ ʠ ʛʣʠʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ï ʘʣʝʚʨʦʣʠʪʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʛʣʠʥ, ʧʝʩʢʘʤʠ, ʛʣʠʥʠʩʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ.  
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ɺ ʩʦʩʪʘʚʝ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ ʚʳʜʝʣʷʶʪ ʪʨʠ ʧʨʦʜʫʢʪʠʚʥʳʭ 

ʧʣʘʩʪʘ ï ɺʂ1, ɺʂ2, ɺʂ3. ʆʙʱʘʷ ʪʦʣʱʠʥʘ ʚʠʢʫʣʦʚʩʢʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʠʥʪʝʨʚʘʣʘ, ʘ 

ʪʘʢʞʝ ʪʦʣʱʠʥʳ ʦʪʜʝʣʴʥʳʭ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʶʪʩʷ ʧʦ 

ʧʣʦʱʘʜʠ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʫʯʘʝʤʦʡ ʧʣʦʱʘʜʠ ʢʦʣʣʝʢʪʠʚʦʤ ʘʚʪʦʨʦʚ 

(ʄʘʨʢʝʣʦʚʘ ʃ.ʅ., ʉʝʨʞʘʥʦʚʠʯ ʀ. ʠ ʜʨ.) ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʤʝʭʘʥʠʟʤʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʠʞʥʝʡ ʯʘʩʪʠ ʠʟʫʯʘʝʤʦʛʦ ʧʣʘʩʪʘ (ʧʣʘʩʪ rɺʂ3, ɺʂ2) ʠ ʚʝʨʭʥʝʡ 

(ɺʂ1) ʨʘʟʣʠʯʥʳ. ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩʫʥʢʝ 2.25. 

 

ʈʠʩʫʥʦʢ 2.25. ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ 

ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʣʘʩʪʦʚ ɺʂ3 ʠ ɺʂ2 

ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ ʚ ʫʩʣʦʚʠʷʭ ʧʦʜʚʦʜʥʦʡ ʜʝʣʴʪʦʚʦʡ ʨʘʚʥʠʥʳ. ʆʩʦʙʝʥʥʦʩʪʴʶ 

ʦʪʣʦʞʝʥʠʡ ʵʪʦʡ ʯʘʩʪʠ ʠʟʫʯʘʝʤʦʛʦ ʨʘʟʨʝʟʘ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʭ 

ʨʝʛʨʝʩʩʠʚʥʳʭ ʮʠʢʣʦʚ. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʧʨʦʠʟʦʰʣʦ ʦʧʫʩʢʘʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʤʦʨʷ, 

ʢʦʪʦʨʦʝ ʧʨʠʚʝʣʦ ʢ ʧʝʨʝʨʳʚʫ ʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ ʠ ʨʘʟʤʳʪʠʶ ʫʞʝ ʦʪʣʦʞʠʚʰʠʭʩʷ 

ʦʩʘʜʢʦʚ, ʦʙʨʘʟʦʚʘʥʠʶ ʚʨʝʟʘʥʥʳʭ ʜʦʣʠʥ. 
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ʅʘ ʟʘʚʝʨʰʘʶʱʝʤ ʵʪʘʧʝ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ 

ʧʨʦʠʩʭʦʜʠʣʦ ʟʘʧʦʣʥʝʥʠʝ ʚʨʝʟʘ ʠ ʥʘʢʦʧʣʝʥʠʝ ʧʣʘʩʪʘ ɺʂ1, ʧʝʨʝʢʨʳʚʘʶʱʝʛʦ 

ʦʪʣʦʞʝʥʠʷ ɺʂ2 ʠ ɺʂ3, ʘ ʪʘʢʞʝ ʚʨʝʟ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʝʨʝʢʨʳʚʘʶʱʝʛʦ ʧʣʘʩʪʘ 

ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʫʩʣʦʚʠʷʭ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦʛʦ ʰʝʣʴʬʘ ʤʦʨʷ ʩ ʧʣʦʩʢʠʤ ʜʥʦʤ. 

ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʚʠʢʫʣʦʚʩʢʦʛʦ ʠʥʪʝʨʚʘʣʘ ʨʘʟʨʝʟʘ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ 

ʢʨʫʧʥʦʛʦ ʚʨʝʟʘ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʧʣʦʱʘʜʠ, ʧʨʠʩʫʪʩʪʚʠʝ ʢʦʪʦʨʦʛʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʢʘʢ ʩʢʚʘʞʠʥʥʳʤʠ (ʈʠʩʫʥʦʢ 2.26), ʪʘʢ ʠ ʩʝʡʩʤʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ (ʈʠʩʫʥʦʢ 2.27). 

 

ʈʠʩʫʥʦʢ 2.26. ʇʨʠʤʝʨ ʚʳʜʝʣʝʥʠʷ ʚʨʝʟʘ ʧʦ ʩʢʚʘʞʠʥʥʳʤ ʜʘʥʥʳʤ  

ʅʘ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʩʣʘʡʩʘʭ ʚ ʟʦʥʝ ʚʨʝʟʘ ʚʠʜʥʳ ʪʝʣʘ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʨʫʩʣʦʚʳʭ ʫʩʣʦʚʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʩʫʙʘʵʨʘʣʴʥʦʤ ʭʘʨʘʢʪʝʨʝ ʝʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʟʘʧʦʣʥʝʥʠʷ. ʀʟ ʘʥʘʣʠʟʘ ʢʘʨʦʪʘʞʥʳʭ ʜʠʘʛʨʘʤʤ ʚʠʜʥʦ, ʯʪʦ ʨʘʟʨʝʟ 

ʩʢʚʘʞʠʥ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʟʦʥʝ ʚʨʝʟʘ, ʠʤʝʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʡ 

ʭʘʨʘʢʪʝʨ. ɺ ʧʨʝʜʝʣʘʭ ʚʨʝʟʘ ʠʤʝʝʪ ʤʝʩʪʦ ʫʤʝʥʴʰʝʥʠʝ ʟʝʨʥʠʩʪʦʩʪʠ ʚʚʝʨʭ ʧʦ 

ʨʘʟʨʝʟʫ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʵʨʦʟʠʠ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʨʫʩʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʧʨʝʜʝʣʘʭ 

ʚʨʝʟʘ ʧʦʤʠʤʦ ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʭ ʟʦʥ ʚʳʜʝʣʷʶʪʩʷ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʛʣʠʥʠʟʘʮʠʠ, 

ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʠʨʫʩʣʦʚʳʤ ʚʘʣʘʤ. ʈʘʩʧʦʣʦʞʝʥʳ ʦʥʠ ʧʦ ʧʝʨʠʬʝʨʠʠ 

ʚʨʝʟʘ.  
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ʈʠʩʫʥʦʢ 2.27. ʇʨʠʤʝʨ ʚʳʜʝʣʝʥʠʷ ʚʨʝʟʘ ʧʦ ʩʝʡʩʤʠʯʝʩʢʠʤ ʜʘʥʥʳʤ 

ʂʦʥʪʨʘʩʪʥʦʝ ʪʝʣʦ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʧʣʦʱʘʜʠ, ʧʨʦʷʚʣʷʶʱʝʝʩʷ ʥʘ ʧʦʟʜʥʠʭ 

ʵʪʘʧʘʭ, ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ ʚʜʦʣʴʙʝʨʝʛʦʚʦʡ ʢʘʥʘʣ, ʢʦʪʦʨʳʡ ʥʘʯʘʣ 

ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʩʪʘʜʠʠ ʟʘʧʦʣʥʝʥʠʷ ʚʨʝʟʘ ʚ ʤʦʨʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ʇʦ ʥʝʤʫ, ʚ ʪʦʤ ʯʠʩʣʝ, ʰʣʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʦʩʘʜʢʦʚ, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʦʚʘʣʠ ʪʦʣʱʫ 

ʟʘʧʦʣʥʝʥʠʷ ʚʨʝʟʘ ʥʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʩʫʙʘʢʚʘʣʴʥʦʡ ʩʪʘʜʠʠ. ɽʛʦ ʭʘʨʘʢʪʝʨʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʣʫʯʰʘʷ ʩʦʨʪʠʨʦʚʢʘ ʦʩʘʜʢʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʠʭ ʙʦʣʴʰʘʷ 

ʦʜʥʦʨʦʜʥʦʩʪʴ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʣʘʩʪʘ ɺʂ1. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʘʝʤʘʷ ʧʣʦʱʘʜʴ ʚ ʠʥʪʝʨʚʘʣʝ ʚʠʢʫʣʦʚʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʘ ʥʘ ʥʝʩʢʦʣʴʢʦ ʟʦʥ (ʈʠʩʫʥʦʢ 2.28): çʦʩʥʦʚʥʫʶè, ʟʦʥʫ ʚʨʝʟʘ ʠ 

ʟʦʥʫ ʦʪʣʦʞʝʥʠʡ ʚʜʦʣʴʙʝʨʝʛʦʚʦʛʦ ʢʘʥʘʣʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʘʥʠʟʦʪʨʦʧʠʷ 

ʠʟʫʯʘʝʤʦʛʦ ʨʘʟʨʝʟʘ. ʀʩʭʦʜʷ ʠʟ ʢʝʨʥʦʚʳʭ ʜʘʥʥʳʭ, ʪʦʣʱʠʥʘ ʧʨʦʥʠʮʘʝʤʳʭ ʧʨʦʩʣʦʝʚ 

ʥʝ ʧʨʝʚʳʰʘʝʪ 50 ʩʤ, ʘ ʩʨʝʜʥʷʷ ʪʦʣʱʠʥʘ ʧʨʦʩʣʦʝʚ ʧʦʨʦʜ ʢʦʣʣʝʢʪʦʨʦʚ ï 15 ʩʤ. 

ɿʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʚ ʚʠʢʫʣʦʚʩʢʠʭ 

ʦʪʣʦʞʝʥʠʷʭ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʟʦʥʳ ʚʨʝʟʘ ʠ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ï 

ʜʣʷ ʟʦʥʳ ʚʜʦʣʴʙʝʨʝʛʦʚʦʛʦ ʢʘʥʘʣʘ [35]. 
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ʈʠʩʫʥʦʢ 2.28. ɺʳʜʝʣʝʥʠʝ ʟʦʥ ʥʘ ʠʟʫʯʘʝʤʦʡ ʧʣʦʱʘʜʠ ʧʦ ʩʨʝʟʫ ʢʫʙʘ ʘʢʫʩʪʠʯʝʩʢʦʛʦ 

ʠʤʧʝʜʘʥʩʘ (ʘ). ʂʨʠʚʳʝ ɻʀʉ ʚ ʦʪʣʦʞʝʥʠʷʭ ʚʜʦʣʴʙʝʨʝʛʦʚʦʛʦ ʢʘʥʘʣʘ (ʙ), çʦʩʥʦʚʥʦʡè ʟʦʥʳ 

(ʚ) ʠ ʟʦʥʳ ʚʨʝʟʘ (ʛ) 



57 
 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʦʪʣʦʞʝʥʠʷ ʚʜʦʣʴʙʝʨʝʛʦʚʦʛʦ ʢʘʥʘʣʘ (ʙ) 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʴʰʝ ʦʜʥʦʨʦʜʥʦʩʪʴʶ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʪʣʦʞʝʥʠʷʤʠ çʦʩʥʦʚʥʦʡ 

ʟʦʥʳè (ʚ), ʠ ʠʤʝʶʪ ʫʣʫʯʰʝʥʥʳʝ ʢʦʣʣʝʢʪʦʨʩʢʠʝ ʩʚʦʡʩʪʚʘ. ɺ ʦʪʣʦʞʝʥʠʷʭ ʟʦʥʳ 

ʚʨʝʟʘ (ʛ) ʪʘʢʞʝ ʧʨʝʦʙʣʘʜʘʶʪ ʦʜʥʦʨʦʜʥʳʝ ʤʘʩʩʠʚʥʳʝ ʢʦʣʣʝʢʪʦʨʳ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ 

ʧʣʘʩʪʘ, ʘ ʪʦʥʢʦʩʣʦʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʠʫʨʦʯʝʥʳ ʢ ʢʨʦʚʣʝ ʧʨʦʜʫʢʪʠʚʥʦʡ ʩʚʠʪʳ. 

2.7. ʃʠʪʦʣʦʛʦ-ʧʝʪʨʦʬʠʟʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʪʣʦʞʝʥʠʡ ʚʠʢʫʣʦʚʩʢʦʡ 

ʩʚʠʪʳ ʂʨʘʩʥʦʣʝʥʠʥʩʢʦʛʦ ʩʚʦʜʘ 

ʀʟʫʯʘʝʤʳʝ ʦʪʣʦʞʝʥʠʷ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʦʥʢʦʩʣʦʠʩʪʳʝ ʧʘʯʢʠ 

ʯʘʩʪʦ ʧʝʨʝʩʣʘʠʚʘʶʱʠʭʩʷ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʳʭ ʧʨʦʩʣʦʝʚ, ʪʦʣʱʠʥʳ 

ʢʦʪʦʨʳʭ  ʥʝ ʧʨʝʚʳʰʘʶʪ 50 ʩʘʥʪʠʤʝʪʨʦʚ. 

ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚʳ ʧʦʨʦʜ 

ʇʦʨʦʜʳ-ʢʦʣʣʝʢʪʦʨʳ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ ʠʟʫʯʘʝʤʦʡ ʧʣʦʱʘʜʠ ʧʨʝʜʩʪʘʚʣʝʥʳ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʘʣʝʚʨʠʪʠʩʪʳʤʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ 

ʧʝʩʯʘʥʠʢʘʤʠ. ʂ ʢʣʘʩʩʫ ʥʝʢʦʣʣʝʢʪʦʨʦʚ ʦʪʥʝʩʝʥʳ ʛʣʠʥʠʩʪʳʝ ʘʣʝʚʨʦʣʠʪʳ ʠ 

ʘʣʝʚʨʠʪʠʩʪʳʝ ʛʣʠʥʳ, ʠʥʦʛʜʘ ʩʠʣʴʥʦ ʢʘʨʙʦʥʘʪʠʟʠʨʦʚʘʥʥʳʝ. ʇʦʨʦʜʳ ʜʘʥʥʦʛʦ 

ʢʣʘʩʩʘ ʠʤʝʶʪ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʫʶ ʧʦʨʠʩʪʦʩʪʴ, ʦʜʥʘʢʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʧʨʦʥʠʮʘʝʤʳ 

ʚʚʠʜʫ ʥʘʣʠʯʠʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʦʨʦʚʦʛʦ ʛʣʠʥʠʩʪʦʛʦ ʠʣʠ ʢʘʨʙʦʥʘʪʥʦʛʦ 

ʮʝʤʝʥʪʘ. 

ʇʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʚʠʢʫʣʦʚʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʩʣʘʙʦ 

ʠ ʩʨʝʜʥʝ ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʤ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʤ, ʯʘʱʝ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤ ʘʣʝʚʨʦʣʠʪʘʤ. 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʨʦʜ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.29. 
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ʈʠʩʫʥʦʢ 2.29 ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʨʦʜ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʢʝʨʥʘ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʪ çʯʠʩʪʳʭè ʘʣʝʚʨʦʣʠʪʦʚ, ʧʝʩʯʘʥʠʢʦʚ ʠʣʠ ʛʣʠʥ: ʚʩʝ ʦʙʨʘʟʮʳ ʧʦʨʦʜ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʛʣʠʥʠʩʪʦʛʦ, ʘʣʝʚʨʠʪʠʩʪʦʛʦ ʠ ʧʝʩʯʘʥʦʛʦ ʤʘʪʝʨʠʘʣʦʚ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ. ʇʦ ʜʘʥʥʳʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʦʙʨʘʟʮʦʚ ʚ ʧʦʨʦʜʘʭ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ ʠʟʫʯʘʝʤʦʡ ʧʣʦʱʘʜʠ ʧʨʝʦʙʣʘʜʘʝʪ 

ʘʣʝʚʨʠʪʦʚʘʷ ʬʨʘʢʮʠʷ: ʝʝ ʦʙʲʝʤ, ʚ ʩʨʝʜʥʝʤ, ʩʦʩʪʘʚʣʷʝʪ 76,4%, ʦʙʲʝʤ ʧʝʣʠʪʦʚʦʡ 

ʬʨʘʢʮʠʠ - ~21%, ʦʙʲʝʤ ʧʩʘʤʤʠʪʦʚʦʡ ʬʨʘʢʮʠʠ - ~2,6% (ʈʠʩʫʥʦʢ 2.30). ʂʨʦʤʝ ʪʦʛʦ, 

ʚ ʦʙʨʘʟʮʘʭ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʘʣʝʚʨʠʪʠʩʪʳʭ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʘʨʙʦʥʘʪʳ (ʚ ʚʠʜʝ ʢʘʣʴʮʠʪʦʚʦʛʦ ʮʝʤʝʥʪʘ ʧʦʨʦʚʦʛʦ, ʨʝʞʝ 

ʙʘʟʘʣʴʥʦʛʦ ʪʠʧʦʚ). 

 

ʈʠʩʫʥʦʢ 2.30. ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʨʦʜ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ 
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ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʧʦʨʦʜ-ʢʦʣʣʝʢʪʦʨʦʚ ʦʪʣʦʞʝʥʠʡ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʦʙʣʦʤʢʘʤʠ ʢʚʘʨʮʘ (~39,6%) ʠ ʥʘʪʨʠʝʚʳʭ ʧʦʣʝʚʳʭ 

ʰʧʘʪʦʚ (~27,56%). ʉʦʜʝʨʞʘʥʠʝ ʢʘʣʠʝʚʳʭ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 

7,56% (ʨʠʩ. 3). ʉʦʜʝʨʞʘʥʠʝ ʢʘʨʙʦʥʘʪʦʚ ʚ ʵʪʠʭ ʦʪʣʦʞʝʥʠʷʭ ʚʘʨʴʠʨʫʝʪ ʚ ʰʠʨʦʢʠʭ 

ʧʨʝʜʝʣʘʭ ï ʦʪ 3õ6% ʜʦ 18%. ʆʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʨʦʚʳʤ ʢʘʣʴʮʠʪʦʤ (1õ4%), 

ʜʦʣʦʤʠʪʦʤ (1-4%) ʠ ʤʠʢʨʦʩʪʷʞʝʥʠʷʤʠ ʩʠʜʝʨʠʪʘ (1õ16%), ʢʦʪʦʨʳʝ ʟʘʤʝʪʥʦ 

ʫʭʫʜʰʘʶʪ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ 

ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ (ʈʠʩʫʥʦʢ 2.31). 

ʇʦʤʠʤʦ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʤʠʥʝʨʘʣʦʚ, ʩʧʦʨʘʜʠʯʝʩʢʠ ʚ ʩʣʝʜʦʚʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʚʩʪʨʝʯʘʝʪʩʷ ʘʫʪʠʛʝʥʥʳʡ ʧʠʨʠʪ, ʢʦʪʦʨʳʡ ʧʨʠʩʫʪʩʪʚʫʝʪ ʯʘʱʝ ʚʩʝʛʦ 

ʚ ʚʠʜʝ ʤʝʣʢʠʭ ʘʛʨʝʛʘʪʦʚ, ʯʘʩʪʦ ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʦʨʛʘʥʠʯʝʩʢʠʤ ʦʩʪʘʪʢʘʤ 

ʫʛʣʝʬʠʮʠʨʦʚʘʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʜʝʪʨʠʪʘ. 

 

ʈʠʩʫʥʦʢ 2.31. ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʨʦʜ ʦʪʣʦʞʝʥʠʡ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ 

ɻʣʠʥʠʩʪʳʡ ʮʝʤʝʥʪ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʡ ʚ ʧʨʦʜʫʢʪʠʚʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, 

ʧʨʝʜʩʪʘʚʣʝʥ ʜʚʫʤʷ ʦʩʥʦʚʥʳʤʠ ʪʠʧʘʤʠ: ʧʦʨʦʚʳʤ (ʢʘʦʣʠʥʠʪ, ʨʝʞʝ ʠʣʣʠʪ) ʠ 

ʧʣʝʥʦʯʥʳʤ (ʭʣʦʨʠʪ). 

ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ (ɺʂ1) ʮʝʤʝʥʪ ʧʦʨʦʜʳ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʡ 

(20õ30%), ʧʨʠʯʝʤ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʘʨʙʦʥʘʪʥʳʡ, ʦʙʳʯʥʦ ʩʣʦʞʝʥ ʩʠʜʝʨʠʪʦʚʳʤ, 

ʨʝʞʝ ï ʢʘʣʴʮʠʪʦʚʳʤ. ɻʣʠʥʠʩʪʦʛʦ ʮʝʤʝʥʪʘ ʦʢʦʣʦ 5%. ʅʠʞʝ ʧʦ ʨʘʟʨʝʟʫ ï ʮʝʤʝʥʪ 

ʛʣʠʥʠʩʪʳʡ, ʯʘʱʝ ʢʘʦʣʠʥʠʪʦʚʳʡ, ʠʥʦʛʜʘ ʢʘʦʣʠʥʠʪʦʚʦ-ʛʠʜʨʦʩʣʶʜʠʩʪʳʡ. ʆʙʲʝʤ 

39.6 

6.6 

27.56 

7.56 
18.41 

0.27 

ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʨʦʜ -

ʢʦʣʣʝʢʪʦʨʦʚ 

ʂʚʘʨʮ ʂ-ʇ  h

Na-ʇ  h ʂʘʨʙʦʥʘʪʳ 

ɻʣʠʥʠʩʪʳʝ ʤʠʥʝʨʘʣʳ ʇʠʨʠʪ 
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ʮʝʤʝʥʪʘ ï 5·10%; ʪʠʧ ʮʝʤʝʥʪʘ ï ʢʦʥʪʘʢʪʦʚʳʡ ʠ ʧʦʨʦʚʳʡ ʜʣʷ ʛʣʠʥʠʩʪʦʛʦ ʮʝʤʝʥʪʘ, 

ʙʘʟʘʣʴʥʳʡ, ʧʦʡʢʠʣʠʪʦʚʳʡ ï ʜʣʷ ʢʘʨʙʦʥʘʪʥʦʛʦ. 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʦʧʠʩʳʚʘʝʤʳʭ ʦʪʣʦʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʜʚʫʭ 

ʦʩʥʦʚʥʳʭ ʬʦʨʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʣʠʥʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ. ɺʦ-ʧʝʨʚʳʭ, ʛʣʠʥʠʩʪʦʝ 

ʚʝʱʝʩʪʚʦ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʨʦʜʝ ʚ ʨʘʩʩʝʷʥʥʦʡ ʬʦʨʤʝ ʚ ʚʠʜʝ ʧʦʨʦʚʦʛʦ ʮʝʤʝʥʪʘ, ʯʪʦ 

ʙʳʣʦ ʦʧʠʩʘʥʦ ʚʳʰʝ. ɺʦ-ʚʪʦʨʳʭ, ʚ ʬʦʨʤʝ ʦʪʜʝʣʴʥʳʭ ʧʨʦʩʣʦʝʚ ʠ ʣʠʥʟʦʯʝʢ ï 

ʩʣʦʠʩʪʳʡ ʪʠʧ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʣʠʥʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʚʷʟʠ ʩ 

ʥʘʣʠʯʠʝʤ ʜʚʫʭ ʬʦʨʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʣʠʥʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʦʨʦʜʝ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʚʳʩʦʢʦʝ ʦʙʱʝʝ ʚʝʩʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ 

ʦʪʣʦʞʝʥʠʷ ʩʦʭʨʘʥʷʶʪ ʩʚʦʠ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ. 

ʌʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʝʨʥʘ ʚ ʦʪʣʦʞʝʥʠʷʭ 

ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ ʧʦ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʤ ʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʚʳʜʝʣʝʥʦ ʪʨʠ ʢʣʘʩʩʘ ʧʦʨʦʜ (ʈʠʩʫʥʦʢ 2.32):  

ʇʝʨʚʳʡ ʢʣʘʩʩ (ʩʠʥʠʡ) ï ʥʝʢʦʣʣʝʢʪʦʨʳ ï ʛʣʠʥʠʩʪʳʝ ʠ/ʠʣʠ ʩʠʣʴʥʦ 

ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ ʘʣʝʚʨʦʣʠʪʳ, ʘ ʪʘʢʞʝ ʘʣʝʚʨʠʪʠʩʪʳʝ ʠʟʚʝʩʪʥʷʢʠ, ʠʤʝʶʱʠʝ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʤʝʥʝʝ 1õ1,5 ʤɼ, ʧʦʨʠʩʪʦʩʪʴ ï ʦʪ 1,1õ4,7% (ʘʣʝʚʨʠʪʠʩʪʳʝ 

ʠʟʚʝʩʪʥʷʢʠ ʠ ʩʠʣʴʥʦ ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ ʘʣʝʚʨʦʣʠʪʳ) ʜʦ 19,6õ21,2% (ʛʣʠʥʠʩʪʳʝ 

ʘʣʝʚʨʦʣʠʪʳ), ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʦʪ 51,7õ78.4% (ʛʣʠʥʠʩʪʳʝ 

ʘʣʝʚʨʦʣʠʪʳ) ʠ ʦʪ 82,6 ʜʦ 98,9% (ʘʣʝʚʨʠʪʠʩʪʳʝ ʠʟʚʝʩʪʥʷʢʠ ʠ ʩʠʣʴʥʦ 

ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ ʘʣʝʚʨʦʣʠʪʳ).  

ɺʪʦʨʦʡ ʢʣʘʩʩ (ʟʝʣʝʥʳʡ) ï ʛʣʠʥʠʩʪʳʝ ʩʣʘʙʦ ʢʘʨʙʦʥʘʪʥʳʝ ʘʣʝʚʨʦʣʠʪʳ, 

ʠʤʝʶʱʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʴ 1,0õ10,0 ʤɼ, ʧʦʨʠʩʪʦʩʪʴ ï ʦʪ 22,0 ʜʦ 26,7%, 

ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ï ʦʪ 34,8 ʜʦ 71,6%. 

ʊʨʝʪʠʡ ʢʣʘʩʩ (ʢʨʘʩʥʳʡ) ï ʩʣʘʙʦ ʢʘʨʙʦʥʘʪʥʳʝ, ʩʨʝʜʥʝ ʧʨʦʥʠʮʘʝʤʳʝ 

ʘʣʝʚʨʦʣʠʪʳ, ʠʤʝʶʱʠʝ ʧʨʦʥʠʮʘʝʤʦʩʪʴ 10õ50 ʤɼ, ʧʦʨʠʩʪʦʩʪʴ ï 25,3õ28,4%, 

ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ï ʦʪ 26,4õ41,6%. ɺʥʫʪʨʠ ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʪʘʢʞʝ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʦʜʢʣʘʩʩ ʫʣʫʯʰʝʥʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ. ʇʨʠ ʵʪʦʤ ʫʣʫʯʰʝʥʠʝ 

ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʥʘʙʣʶʜʘʝʪʩʷ  ʩ ʨʦʩʪʦʤ ʩʦʜʝʨʞʘʥʠʷ ʚ ʩʦʩʪʘʚʝ 

ʧʦʨʦʜ ʟʝʨʝʥ ʧʝʩʯʘʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ. 
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ʈʠʩʫʥʦʢ 2.32. ɺʳʜʝʣʝʥʠʝ ʢʣʘʩʩʦʚ ʧʦʨʦʜ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ  

ʆʧʨʝʜʝʣʝʥʠʝ ʩʣʦʠʩʪʦʡ ʛʣʠʥʠʩʪʦʩʪʠ (ɢʛʣʠʥ) ʠ ʘʥʘʣʠʟ ʝʝ ʩʚʷʟʝʡ ʩ ʦʩʥʦʚʥʳʤʠ 

ʣʠʪʦʣʦʛʦ-ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʅʘ ʦʙʨʘʟʮʘʭ ʢʝʨʥʘ, ʦʪʦʙʨʘʥʥʳʭ ʚ ʦʜʥʦʡ ʠʟ ʩʢʚʘʞʠʥ ʠʟʫʯʘʝʤʦʡ ʧʣʦʱʘʜʠ, 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʜʦʣʠ ʛʣʠʥʠʩʪʳʭ 

ʧʨʦʩʣʦʝʚ ʚ ʩʣʦʠʩʪʦʡ ʧʘʯʢʝ ɢʛʣʠʥ ʠ ʝʝ ʚʣʠʷʥʠʶ ʥʘ ʣʠʪʦʣʦʛʦ-ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʧʦʨʦʜ. 

ʉʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʦʩʣʦʡʢʠ ʠʣʠ ʩʣʦʡʢʠ, 

ʚʳʜʝʣʷʚʰʠʝʩʷ ʢʘʢ ʛʣʠʥʠʩʪʳʝ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʥʝ ʷʚʣʷʶʪʩʷ ʯʠʩʪʳʤʠ ʛʣʠʥʘʤʠ, ʢʘʢ 

ʪʘʢʦʚʳʤʠ. ʇʨʦʚʝʜʝʥʥʳʝ ʩʧʝʮʠʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʥʪʛʝʥʦ-

ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʦʧʪʠʯʝʩʢʦʡ ʤʠʢʨʦʩʢʦʧʠʠ çʘʣʝʚʨʦʣʠʪʦʚʳʭè ʠ 

çʛʣʠʥʠʩʪʳʭè ʩʣʦʡʢʦʚ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 

çʘʣʝʚʨʠʪʦʚʳʭè ʧʨʦʩʣʦʡʢʘʭ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 10õ19%, ʘ ʚ çʛʣʠʥʠʩʪʳʭè ï 

32õ42%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʜʝʨʞʘʥʠʝ ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʧʦʩʣʝʜʥʠʭ ʚ 2-3 ʨʘʟʘ 

ʙʦʣʴʰʝ, ʯʝʤ ʚ ʧʝʨʚʳʭ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʛʣʠʥʠʩʪʳʝè ʧʨʦʩʣʦʡʢʠ 

ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʣʠ ʩʠʣʴʥʦ ʛʣʠʥʠʩʪʳʝ ʘʣʝʚʨʦʣʠʪʳ ʠʣʠ 

ʘʣʝʚʨʠʪʠʩʪʳʝ ʛʣʠʥʳ. ʂʨʦʤʝ ʪʦʛʦ, ʟʘ ʛʣʠʥʠʩʪʳʝ ʧʨʦʩʣʦʡʢʠ ʯʘʩʪʦ ʧʨʠʥʠʤʘʶʪʩʷ 

ʫʛʣʠʩʪʦ-ʩʣʶʜʠʩʪʳʝ ʥʘʤʳʚʳ, ʢʦʪʦʨʳʝ ʢ ʪʦʤʫ ʞʝ ʯʘʩʪʦ ʙʳʚʘʶʪ ʦʙʦʛʘʱʝʥʥʳʤʠ 

ʤʠʢʨʦʩʪʷʞʝʥʠʷʤʠ ʩʠʜʝʨʠʪʘ (ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʥʠ ʚʳʜʝʣʷʶʪʩʷ ʢʘʢ ʫʧʣʦʪʥʝʥʥr ʝ 

ʧʨʦʩʣʦʠ). ʇʦʵʪʦʤʫ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥʳ ɢʛʣʠʥ ʩʦʧʨʷʞʝʥʦ ʩ ʨʷʜʦʤ ʪʨʫʜʥʦʩʪʝʡ.  
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ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʚʝʣʠʯʠʥʳ ɢʛʣʠʥ ʩ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʠ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʨʘʟʮʦʚ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʟʥʘʯʠʤʳʝ ʩʚʷʟʠ (ʈʠʩʫʥʦʢ 2.33 ʘ ʠ ʙ), ʘ 

ʩ ʧʦʨʠʩʪʦʩʪʴʶ ʥʘʤʝʯʘʝʪʩʷ ʣʠʰʴ ʩʣʘʙʘʷ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

(ʈʠʩʫʥʦʢ 2.33ʚ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʜʥʦʨʦʜʥʳʝ (ʩʣʦʠʩʪʳʝ) ʦʙʨʘʟʮʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʝʩʴʤʘ 

ʩʚʦʝʦʙʨʘʟʥʳʤʠ ʣʠʪʦʣʦʛʦ-ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʘʣʛʦʨʠʪʤʦʚ ʨʝʰʝʥʠʷ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ ɻʀʉ. 

ʅʝʩʦʤʥʝʥʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʚʝʩʦʚʦʡ ʛʣʠʥʠʩʪʦʩʪʴʶ, 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦ ʜʘʥʥʳʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʠ ʜʦʣʠ ʩʣʦʠʩʪʦʡ 

ʛʣʠʥʠʩʪʦʩʪʠ ɢʛʣʠʥ. ʄʝʞʜʫ ʵʪʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʫʱʝʩʪʚʫʝʪ ʟʥʘʯʠʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʩ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʜʝʪʝʨʤʠʥʘʮʠʠ, ʨʘʚʥʳʤ 0,71 (ʈʠʩʫʥʦʢ 2.34). ʀʟ ʧʦʣʫʯʝʥʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʩʣʝʜʫʶʪ ʜʚʘ ʚʳʚʦʜʘ. ɺʦ-ʧʝʨʚʳʭ, ʧʨʠ ɢʛʣʠʥ=0 ʩʫʤʤʘʨʥʘʷ ʛʣʠʥʠʩʪʦʩʪʴ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 9%, ʪʦ ʝʩʪʴ ʩʘʤʳʝ ʣʫʯʰʠʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ 

ʦʜʥʦʨʦʜʥʳʝ (ʥʝʩʣʦʠʩʪʳʝ) ʘʣʝʚʨʦʣʠʪʳ ʠʤʝʶʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʥʝ ʤʝʥʝʝ 9% 

ʨʘʩʩʝʷʥʥʦʡ ʛʣʠʥʠʩʪʦʡ ʬʨʘʢʮʠʠ ʚ ʦʙʲʝʤʝ ʧʦʨʦʜʳ. ɺʦ-ʚʪʦʨʳʭ, ʧʨʠ ɢʛʣʠʥ=100% 

ʚʝʣʠʯʠʥʘ ʩʫʤʤʘʨʥʦʡ ʛʣʠʥʠʩʪʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 53,2%. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ ʛʣʠʥʠʩʪʳʝ ʧʨʦʩʣʦʠ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʦʷʪ ʠʟ ʛʣʠʥʠʩʪʦʡ 

ʬʨʘʢʮʠʠ ʥʘ 53% ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ 47% ï ʠʟ ʘʣʝʚʨʠʪʠʩʪʦʡ, ʪʦ ʝʩʪʴ ʷʚʣʷʶʪʩʷ 

ʩʠʣʴʥʦ ʘʣʝʚʨʠʪʠʩʪʳʤʠ ʛʣʠʥʘʤʠ. 
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ʈʠʩʫʥʦʢ 2.33. ɿʘʚʠʩʠʤʦʩʪʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ (ʘ), ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ (ʙ) ʠ 

ʧʦʨʠʩʪʦʩʪʠ (ʚ) ʦʙʨʘʟʮʦʚ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ ʦʪ ʚʝʣʠʯʠʥʳ ɢʛʣʠʥ 

y = 234.68x -1.254 
RĮ = 0.6953 
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ʈʠʩʫʥʦʢ 2.34. ɿʘʚʠʩʠʤʦʩʪʠ ʚʝʣʠʯʠʥʳ ɢʛʣʠʥ ʠ ʚʝʩʦʚʦʡ ʛʣʠʥʠʩʪʦʩʪʠ 

ʆʙʦʩʥʦʚʘʥʠʝ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʝʤʢʦʩʪʥʳʭ ʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ 

ʈʝʟʫʣʴʪʘʪʳ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʝʨʥʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ɻʀʉ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ.  

ɸʥʘʣʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʝʨʥʘ, ʧʦʣʫʯʝʥʥʳʭ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ 

ʚʠʢʫʣʦʚʩʢʦʛʦ (ɺʂ1, ɺʂ2 ʠ ɺʂ3) ʢʦʤʧʣʝʢʩʘ, ʧʦʢʘʟʘʣ, ʯʪʦ ʩʚʦʡʩʪʚʘ ʧʦʨʦʜ, 

ʩʣʘʛʘʶʱʠʭ ʢʘʞʜʳʡ ʠʟ ʥʠʭ, ʙʣʠʟʢʠ, ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ 

ʟʘʚʠʩʠʤʦʩʪʠ ʙʫʜʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʚ ʮʝʣʦʤ. 

ʆʙʳʯʥʦ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʦʙʦʩʥʦʚʘʥʠʷ ʛʨʘʥʠʯʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦʨʠʩʪʦʩʪʠ, 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʩʦʜʝʨʞʘʥʠʷ ʦʩʪʘʪʦʯʥʦʡ ʚʦʜʳ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʠʪʝʨʠʝʚ 

ʚʳʜʝʣʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʳ ʵʬʬʝʢʪʠʚʥʦʡ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦ ʛʘʟʫ ʠʣʠ ʧʦ ʥʝʬʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʥʘʩʳʱʝʥʠʷ 

ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʜʫʢʪʠʚʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʂ ʩʦʞʘʣʝʥʠʶ, ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦ ʥʝʬʪʠ ʙʳʣʠ ʚʳʧʦʣʥʝʥ r ʚʩʝʛʦ ʣʠʰʴ ʥʘ 3-ʭ 

ʦʙʨʘʟʮʘʭ ʢʝʨʥʘ, ʦʪʦʙʨʘʥʥʳʭ ʚ ʩʢʚʘʞʠʥʘʭ ʠʟʫʯʘʝʤʦʡ ʧʣʦʱʘʜʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

y = 0.4434x + 8.8979 
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ʦʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʧʘʨʘʤʝʪʨʦʚ ʦʩʥʦʚʳʚʘʣʦʩʴ 

ʥʘ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʦʨʠʩʪʦʩʪʝʡ: 

˗̐Ȣ̞̕ ˗̐ ᶻρ ˗̃  ̏  (2.1) 

˗̐Ȣ̅̉̎ ˗̐ ᶻρ ˗̃ ̏ ˗̎  ̏     (2.2) 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʩʧʦʩʦʙʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʦʧʨʝʜʝʣʝʥʠʡ 

ʦʩʪʘʪʦʯʥʳʭ ʚʦʜʦ- ʠ ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʝʡ (ʂʥʦ) ʥʘ ʦʙʨʘʟʮʘʭ ʢʝʨʥʘ. ʕʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʥʘ 13 ʦʙʨʘʟʮʘʭ ʢʝʨʥʘ. ʂʦʵʬʬʠʮʠʝʥʪ ʦʩʪʘʪʦʯʥʦʡ 

ʥʝʬʪʝʥʘʩʳʱʝʥʥʦʩʪʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 24,1% ʜʦ 32,9%. ʈʝʟʫʣʴʪʘʪʳ 

ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.35. ʇʨʠ ʟʥʘʯʝʥʠʠ ʂʧ.ʜʠʥ=0 

ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʛʨʘʥʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʂʧ.ʵʬ=5%, ʢʦʪʦʨʦʝ ʟʘʪʝʤ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʯʥʦʛʦ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʥʠʮʘʝʤʦʩʪʠ. 

 

ʈʠʩʫʥʦʢ 2.35. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʦʨʠʩʪʦʩʪʝʡ 

ʜʣʷ ʦʙʨʘʟʮʦʚ ʧʦʨʦʜ ʚʠʢʫʣʦʚʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʠʟʫʯʘʝʤʦʡ ʧʣʦʱʘʜʠ 

ʅʘ ʨʠʩʫʥʢʝ 2.36 ʧʨʠʚʦʜʠʪʩʷ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʂʧʨ ʠ ʂʧ.ʵʬ ʜʣʷ ʦʪʣʦʞʝʥʠʡ 

ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ ʠʟʫʯʘʝʤʦʡ ʧʣʦʱʘʜʠ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʵʪʠʭ ʛʨʘʬʠʢʦʚ, ʤʝʞʜʫ 

ʠʟʫʯʘʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠʤʝʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʪʝʩʥʘʷ ʩʚʷʟʴ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʨʘʥʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʂʧ.ʵʬ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʜʠʮʠʦʥʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʙʩʦʣʶʪʥʦʡ ʛʘʟʦʚʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ (ʂʧʨ). ɼʣʷ ʠʟʫʯʘʝʤʳʭ 

ʦʪʣʦʞʝʥʠʡ ʟʥʘʯʝʥʠʶ ʂʧ.ʵʬ=5% ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʝ ʘʙʩʦʣʶʪʥʦʡ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʨʘʚʥʦʝ 1 ʤɼ. 



66 
 

 

ʈʠʩʫʥʦʢ 2.36. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʙʩʦʣʶʪʥʦʡ ʛʘʟʦʚʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʬʬʝʢʪʠʚʥʦʡ ʧʦʨʠʩʪʦʩʪʠ ʜʣʷ ʦʪʣʦʞʝʥʠʡ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ 

ʌʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʝ ʠ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʠʝ ʩʚʦʡʩʪʚʘ ʧʦʨʦʜ 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʚʳʜʝʣʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ ʙʳʣʠ 

ʧʦʩʪʨʦʝʥʳ ʪʨʘʜʠʮʠʦʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʧʦʨʠʩʪʦʩʪʴʶ, ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʠ 

ʩʦʜʝʨʞʘʥʠʝʤ ʦʩʪʘʪʦʯʥʦʡ ʚʦʜʳ. ʅʘ ʨʠʩʫʥʢʝ 2.37 ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʨʠʩʪʦʩʪʠ ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʫʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʵʪʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ. ɿʘʚʠʩʠʤʦʩʪʴ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʧʦ ʜʘʥʥʳʤ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 420 ʦʙʨʘʟʮʘʭ ʠʟ 8 ʩʢʚʘʞʠʥ, ʨʘʚʥʦʤʝʨʥʦ ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʚʩʝʛʦ 

ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚʠʢʫʣʦʚʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʠ ʢʦʣʣʝʢʮʠʠ ʦʙʨʘʟʮʦʚ ʢʝʨʥʘ. ʉʦʧʦʩʪʘʚʣʝʥʠ ̫ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʦʩʪʘʪʦʯʥʦʡ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʜʣʷ ʚʠʢʫʣʦʚʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.38, ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʨʠʩʪʦʩʪʠ ʠ ʦʩʪʘʪʦʯʥʦʡ 

ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.39, ʩʦʜʝʨʞʘʥʠʷ ʢʘʨʙʦʥʘʪʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʨʠʩʪʦʩʪʠ ï ʥʘ ʨʠʩʫʥʢʘʭ 2.40ʘ ʠ 2.40ʙ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɸʥʘʣʠʟ ʨʠʩʫʥʢʘ 2.40 ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʣʠʷʥʠʝ ʢʘʨʙʦʥʘʪʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜʳ. 

ʉʦʜʝʨʞʘʥʠʝ ʢʘʨʙʦʥʘʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʢʦʣʣʝʢʪʦʨʘʭ ʠʟʤʝʥʷʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 2 

ʜʦ 18%. ɺ ʮʝʣʦʤ ʦʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʦʙʲʝʤʘ ʝʤʢʦʩʪʥʦʛʦ 
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ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦʨʦʜʳ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʢʘʨʙʦʥʘʪʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. 

 

ʈʠʩʫʥʦʢ 2.37. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʨʠʩʪʦʩʪʠ ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ 

 

ʈʠʩʫʥʦʢ 2.38. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʦʩʪʘʪʦʯʥʦʡ 

ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ 
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ʈʠʩʫʥʦʢ 2.39. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʨʠʩʪʦʩʪʠ ʠ ʦʩʪʘʪʦʯʥʦʡ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ 

 

ʈʠʩʫʥʦʢ 2.40. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʘʨʙʦʥʘʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʧʦʨʠʩʪʦʩʪʠ (ʘ) ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʠ (ʙ) 

ɺʟʘʠʤʦʩʚʷʟʴ ʩʦʜʝʨʞʘʥʠʷ ʛʣʠʥʠʩʪʦ-ʘʣʝʚʨʠʪʦʚʦʡ ʢʦʤʧʦʥʝʥʪʳ ʩ 

ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʤʠ ʠ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʛʦʨʥʳʭ ʧʦʨʦʜ ʩʠʪʦʚʳʤ ʤʝʪʦʜʦʤ, ʙʳʣ ʧʦʩʪʨʦʝʥ ʨʷʜ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ 

ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʤʠ ʠ ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʦʨʦʜ 

ʚʠʢʫʣʦʚʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. 

ʅʘ ʨʠʩʫʥʢʝ 2.41 ʧʨʠʚʝʜʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʨʠʩʪʦʩʪʠ ʠ 

ʦʙʲʝʤʥʦʡ ʛʣʠʥʠʩʪʦʩʪʠ ʂʛʣ. ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʛʨʘʬʠʢʘ, ʚ ʦʙʣʘʩʪʠ I ʤʝʞʜʫ ʵʪʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʩʫʱʝʩʪʚʫʝʪ ʦʙʨʘʪʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ. ʆʙʣʘʩʪʴ I ʚ ʧʦʣʝ ʛʨʘʬʠʢʘ, ʢʦʪʦʨʘʷ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʂʧ ʠ ʂʛʣ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʦʨʦʜʥʳʤ 
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ʤʘʩʩʠʚʥʳʤ ʢʦʣʣʝʢʪʦʨʘʤ. ɺ ʦʙʣʘʩʪʠ II ʨʘʩʧʦʣʦʞʝʥʳ ʦʙʨʘʟʮʳ, ʢʦʪʦʨʳʝ ʜʘʞʝ ʧʨʠ 

ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʯʘʩʪʠʮ ʧʝʣʠʪʦʚʦʡ ʨʘʟʤʝʨʥʦʩʪʠ, ʦʙʣʘʜʘʶʪ 

ʭʦʨʦʰʠʤʠ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʕʪʘ ʦʙʣʘʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʢʦʣʣʝʢʪʦʨʘʤ ʩʦ ʩʣʦʠʩʪʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʛʣʠʥʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ. ʆʙʣʘʩʪʴ III 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʛʣʠʥʠʩʪʳʝ ʥʝʢʦʣʣʝʢʪʦʨʳ, ʚ ʦʙʣʘʩʪʴ IV ʧʦʧʘʜʘʶʪ ʧʦʨʦʜʳ-

ʥʝʢʦʣʣʝʢʪʦʨʳ ʩ ʢʘʨʙʦʥʘʪʥʳʤ ʮʝʤʝʥʪʦʤ. 

 

ʈʠʩʫʥʦʢ 2.41. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʨʠʩʪʦʩʪʠ ʠ ʦʙʲʝʤʥʦʡ ʛʣʠʥʠʩʪʦʩʪʠ ʚ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ (ʨʘʩʢʨʘʩʢʘ ʪʦʯʝʢ ʧʦ ʚʝʣʠʯʠʥʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʥʠʮʘʝʤʦʩʪʠ) 

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ ʚ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦ-

ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜʘʭ ʧʨʠʤʝʥʝʥʠʝ ʛʨʘʥʠʯʥʦʛʦ ʟʥʘʯʝʥʠʝ ʧʦʨʠʩʪʦʩʪʠ ʥʝ ʜʦʩʪʘʪʦʯʥʦ, 

ʧʦʩʢʦʣʴʢʫ ʢʦʣʣʝʢʪʦʨʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʘʢʠʭ ʧʦʨʦʜ ʠʟʤʝʥʷʶʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. 

ʇʦʵʪʦʤʫ ʦʜʥʦʟʥʘʯʥʦ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʚʳʜʝʣʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ 

ʫʨʦʚʥʝ ʧʦ ʦʜʥʦʤʫ ʛʨʘʥʠʯʥʦʤʫ ʟʥʘʯʝʥʠʶ ʧʦʨʠʩʪʦʩʪʠ ʥʝʚʦʟʤʦʞʥʦ. ɼʣʷ ʨʝʰʝʥʠʷ 

ʵʪʦʡ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢ ʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʛʣʠʥʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʦʙʲʝʤʝ ʧʦʨʦʜʳ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʛʦ ʦʛʨʘʥʠʯʠʚʘʶʱʝʛʦ 

ʧʘʨʘʤʝʪʨʘ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪ ʧʘʨʘʤʝʪʨ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʛʣʠʥʠʩʪʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʳʡ 

ʬʦʨʤʫʣʦʡ: 
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ʂ̄ ̌

˗̄ ̌

˗̄ ̌ ˗̐
   (2.3) 

ɼʦʩʪʘʪʦʯʥʦ ʪʝʩʥʦʡ ʷʚʣʷʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʨʠʩʪʦʩʪʠ ʦʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʛʣʠʥʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ (ʈʠʩʫʥʦʢ 2.42). ʋʨʘʚʥʝʥʠʝ ʩʚʷʟʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʨʠʩʪʦʩʪʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʛʣʠʥʠʩʪʦʩʪʠ ʠʤʝʝʪ ʚʠʜ: 

˗̐ πȟσσυπȟςςϽʂ̄  ̌  (2.4) 

 ˏ ʧʦʣʝ ʛʨʘʬʠʢʘ ʙ) ʧʦʢʘʟʘʥʳ ʦʙʣʘʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ ʠ 

ʥʝʢʦʣʣʝʢʪʦʨʦʚ ʩ ʫʯʝʪʦʤ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦʨʦʜ. 

 

ʈʠʩʫʥʦʢ 2.42. ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʨʠʩʪʦʩʪʠ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʛʣʠʥʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ ʜʣʷ ʦʪʣʦʞʝʥʠʡ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ 

ɼʦʚʦʣʴʥʦ ʚʳʩʦʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ (0,82 ʠ 0,79) ʠʤʝʶʪ ʩʚʷʟʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʛʣʠʥʠʩʪʦʩʪʠ ʩ ʘʙʩʦʣʶʪʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʧʦ ʛʘʟʫ, ʘ ʪʘʢʞʝ ʩ 

ʦʩʪʘʪʦʯʥʳʤ ʚʦʜʦʥʘʩʳʱʝʥʠʝʤ. ɻʨʘʬʠʢʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʘ ʪʘʢ ʞʝ ʫʨʘʚʥʝʥʠʷ ʩʚʷʟʠ ʤʝʞʜʫ ʵʪʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʧʨʠʚʝʜʝʥʳ ʥʘ 

ʨʠʩʫʥʢʘʭ 2.43 ʠ 2.44 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ʈʠʩʫʥʦʢ 2.43. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʛʣʠʥʠʩʪʦʩʪʠ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʜʣʷ ʦʪʣʦʞʝʥʠʡ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ 

 

ʈʠʩʫʥʦʢ 2.44. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʩʪʘʪʦʯʥʦʛʦ ʚʦʜʦʥʘʩʱʝʥʠʷ ʩ ʦʪʥʦʩʠʪʝʣʴʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝ ʛʣʠʥʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ 

ʇʨʠʚʝʜʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʘʭ 2.41-2.44 ʟʘʚʠʩʠʤʦʩʪʠ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʛʣʠʥʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ, ʝʤʢʦʩʪʥʳʝ ʠ 

ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʠʝ ʩʚʦʡʩʪʚʘ ʧʦʨʦʜ. ɻʣʠʥʠʩʪʘʷ ʢʦʤʧʦʥʝʥʪʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 
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ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʫʭʫʜʰʘʶʱʠʭ ʢʦʣʣʝʢʪʦʨʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʨʦʜ. ʇʦʣʫʯʝʥʥʳʝ 

ʜʦʩʪʘʪʦʯʥʦ ʪʝʩʥʳʝ ʩʚʷʟʠ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ 

ʦʮʝʥʢʠ ʫʢʘʟʘʥʥʳʭ ʩʚʦʡʩʪʚ ʧʦ ʚʝʣʠʯʠʥʘʤ ʦʙʲʝʤʥʦʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʛʣʠʥʠʩʪʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʮʝʥʝʥʳ ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʤʝʪʦʜʦʚ ɻʂ ʠ ʉʇ. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʚʳʜʝʣʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʦʪʣʦʞʝʥʠʷʭ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʧʦʨʠʩʪʦʩʪʠ ʠ ʦʩʪʘʪʦʯʥʦʡ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʢʨʠʪʝʨʠʡ ʧʦ ʦʪʥʦʩʠʪʝʣʴʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʛʣʠʥʠʩʪʦʡ 

ʢʦʤʧʦʥʝʥʪʳ, ʢʦʪʦʨʳʡ ʜʣʷ ʠʟʫʯʘʝʤʳʭ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ ʨʘʚʝʥ 0,58ҏ0,6. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʘʩʩʠʚʥʳʝ ʢʦʣʣʝʢʪʦʨʳ ʦʪʜʝʣʷʶʪʩʷ ʦʪ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʧʦ 

ʚʝʣʠʯʠʥʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʛʣʠʥʠʩʪʦʩʪʠ ʨʘʚʥʦʡ 0,45 (ʨʠʩʫʥʦʢ 2.41). 

ʆʙʲʝʤʥʘʷ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ 

ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ 

ʅʘ ʨʠʩʫʥʢʝ 2.45 ʧʨʠʚʝʜʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʦʙʲʝʤʥʦʡ ʧʣʦʪʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʦʪ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʢʨʳʪʦʡ ʧʦʨʠʩʪʦʩʪʠ. ʕʪʠ ʟʘʚʠʩʠʤʦʩʪʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʩʢʝʣʝʪʘ ʧʦʨʦʜ-ʢʦʣʣʝʢʪʦʨʦʚ 

ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ. ʀʟ ʛʨʘʬʠʢʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʨʘʚʥʦ 

2,68 ʛ/ʩʤ
3
. ʇʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʩʢʝʣʝʪʘ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʨʠʩʪʦʩʪʠ ʧʣʘʩʪʦʚ-ʢʦʣʣʝʢʪʦʨʦʚ ʧʦ ʜʘʥʥʳʤ 

ʧʣʦʪʥʦʩʪʥʦʛʦ ʢʘʨʦʪʘʞʘ, ʠ ʙʳʣʦ ʟʘʣʦʞʝʥʦ ʚ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʧʦ ʜʘʥʥʳʤ ɻʀʉ.  
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ʈʠʩʫʥʦʢ 2.45. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʦʙʲʝʤʥʳʭ ʧʣʦʪʥʦʩʪʝʡ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʨʠʩʪʦʩʪʠ  

ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʦʙʲʝʤʥʦʡ ʧʣʦʪʥʦʩʪʠ, ʚʳʧʦʣʥʝʥʥʳʝ ʥʘ ʦʙʨʘʟʮʘʭ 

ʢʝʨʥʘ, ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʢʨʠʚʳʭ ɻɻʂ-ʧ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʩʨʘʚʥʝʥʠʷ 

ʩ ʢʘʨʦʪʘʞʥʳʤʠ ʜʘʥʥʳʤʠ ʟʥʘʯʝʥʠʷ ʦʙʲʝʤʥʦʡ ʧʣʦʪʥʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʘ ʩʫʭʠʭ 

ʦʙʨʘʟʮʘʭ ʢʝʨʥʘ, ʧʝʨʝʩʯʠʪʳʚʘʣʠʩʴ ʚ ʟʥʘʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʚʦʜʦʥʘʩʳʱʝʥʥʳʤ ʦʙʨʘʟʮʘʤ.  

ɿʘʚʠʩʠʤʦʩʪʠ ʈʧ=f(ʂʧ) ʠ ʈʥ=f(ʂʚ) ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʠʢʫʣʦʚʩʢʦʡ 

ʩʚʠʪʳ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʝʬʪʝʥʘʩʳʱʝʥʠʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʝʨʥʘ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʈʧ=f(ʂʧ) ʠ 

ʈʥ=f(ʂʚ). 

ɺʝʣʠʯʠʥʘ ʧʘʨʘʤʝʪʨʘ ʧʦʨʠʩʪʦʩʪʠ ʈʧ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

˝̐
ʍ̃ ̐
ʍ̃   (2.5) 

ʛʜʝ: ɟʚʧ ï ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʣʥʦʩʪʴʶ ʚʦʜʦʥʘʩʳʱʝʥʥʦʡ ʧʦʨʦʜʳ, ɟʚ ï 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʜʳ, ʥʘʩʳʱʘʶʱʠʡ ʦʙʨʘʟʝʮ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʛʣʠʥʠʩʪʳʭ 

ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʩʚʷʟʠ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʦʪʩʪʨʘʠʚʘʪʴ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʨʘʟʮʦʚ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʫʩʣʦʚʠʷʭ, ʠʤʠʪʠʨʫʶʱʠʭ 
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ʧʣʘʩʪʦʚʳʝ. ʅʘ ʠʟʫʯʘʝʤʦʡ ʧʣʦʱʘʜʠ ʚ ʧʣʘʩʪʦʚʳʭ ʫʩʣʦʚʠʷʭ ʙʳʣʠ ʠʟʫʯʝʥʳ ʦʙʨʘʟʮʳ 

ʠʟ 2-ʭ ʩʢʚʘʞʠʥ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʩʪʨʦʝʥʠʷ ʩʚʷʟʠ ʈʧ=f(ʂʧ) ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2.46.  

 

ʈʠʩʫʥʦʢ 2.46. ɿʘʚʠʩʠʤʦʩʪʴ ʧʘʨʘʤʝʪʨʘ ʧʦʨʠʩʪʦʩʪʠ ʈʧ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʨʠʩʪʦʩʪʠ ʂʧ ʜʣʷ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ ʠʟʫʯʘʝʤʦʡ ʧʣʦʱʘʜʠ 

ɿʘʚʠʩʠʤʦʩʪʴ ʧʘʨʘʤʝʪʨʘ ʥʘʩʳʱʝʥʠʷ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ 

ʧʦʣʫʯʘʶʪ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʫʜʝʣʴʥʦʛʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʯʘʩʪʠʯʥʦ ʚʦʜʦʥʘʩʳʱʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʧʦʨʦʜ. 

ɺʝʣʠʯʠʥʘ ʧʘʨʘʤʝʪʨʘ ʥʘʩʳʱʝʥʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʳ: 

˝̎
ʍ̎ ̐
ʍ̃  ̐  (2.6) 

ʛʜʝ: ɟʥʧ ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʯʘʩʪʠʯʥʦ ʚʦʜʦʥʘʩʳʱʝʥʥʦʛʦ ʦʙʨʘʟʮʘ ʧʦʨʦʜʳ, ɟʚʧ ï 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʪʦʛʦ ʞʝ ʦʙʨʘʟʮʘ ʧʨʠ ʝʛʦ ʧʦʣʥʦʤ ʥʘʩʳʱʝʥʠʠ ʚʦʜʦʡ. 

ʉʚʷʟʴ ʧʘʨʘʤʝʪʨʘ ʥʘʩʳʱʝʥʠʷ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʦʜʦʥʘʩʳʱʝʥʠʷ ʧʨʠʚʝʜʝʥʘ 

ʥʘ ʨʠʩʫʥʢʝ 2.47. 
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ʈʠʩʫʥʦʢ 2.47. ɿʘʚʠʩʠʤʦʩʪʴ ʧʘʨʘʤʝʪʨʘ ʥʘʩʳʱʝʥʠʷ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ 

ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ ʠʟʫʯʘʝʤʦʡ ʧʣʦʱʘʜʠ 

ʈʝʟʫʣʴʪʘʪʳ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʦʚ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʙʨʘʟʮʦʚ ʢʝʨʥʘ ʠʟ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ, ʘ ʪʘʢʞʝ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʧʦʣʫʯʝʥʥʳʭ 

ʧʦ ʵʪʠʤ ʜʘʥʥʳʤ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪ:r 

1) ʧʦʣʫʯʝʥʳ ʛʨʘʥʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʨʠʩʪʦʩʪʠ, ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʦʩʪʘʪʦʯʥʦʡ 

ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʛʣʠʥʠʩʪʦʩʪʠ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ; 

2) ʚʳʧʦʣʥʝʥʦ ʨʘʟʜʝʣʝʥʠʝ ʧʦʨʦʜ-ʢʦʣʣʝʢʪʦʨʦʚ ʥʘ ʛʨʫʧʧʳ ʧʦ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-

ʝʤʢʦʩʪʥʳʤ ʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ; 

3) ʧʦʩʪʨʦʝʥʳ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʝ ʩʚʷʟʠ ʈʧ=f(ʂʧ) ʠ ʈʥ=f(ʂʚ); 

4) ʨʝʟʫʣʴʪʘʪʳ ʢʝʨʥʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ 

ʤʝʪʦʜʠʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ɻʀʉ; 

5) ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʦʙʲʝʤʥʦʡ ʧʣʦʪʥʦʩʪʠ, ʚʳʧʦʣʥʝʥʥʳʝ ʥʘ ʦʙʨʘʟʮʘʭ 

ʢʝʨʥʘ, ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʢʨʠʚʳʭ ɻɻʂ-ʧ. 
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ɻʃɸɺɸ 3. ʀʅʊɽʈʇʈɽʊɸʎʀʗ ɼɸʅʅʓʍ ɻʀʉ  

3.1. ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʜʘʥʥʳʭ ɻʀʉ ʚ ʦʪʣʦʞʝʥʠʷʭ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ 

ʆʮʝʥʢʘ ʩʚʦʡʩʪʚ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʨʘʟʨʝʟʘ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ ʧʦ 

ʜʘʥʥʳʤ ɻʀʉ ʩʚʦʜʠʣʘʩʴ ʢ ʨʝʰʝʥʠʶ ʥʝʩʢʦʣʴʢʠʭ ʟʘʜʘʯ: 

1) ʦʧʨʝʜʝʣʝʥʠʶ ʣʠʪʦʪʠʧʦʚ; 

2) ʦʮʝʥʢʝ ʧʦʨʠʩʪʦʩʪʠ ʧʨʦʩʣʦʝʚ ʢʦʣʣʝʢʪʦʨʘ ʠ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʝʤ ʛʣʠʥʠʩʪʦʛʦ 

ʤʘʪʝʨʠʘʣʘ (ʩʣʦʠʩʪʦʛʦ, ʨʘʩʩʝʷʥʥʦʛʦ, ʩʪʨʫʢʪʫʨʥʦʛʦ); 

3) ʚʳʜʝʣʝʥʠʶ ʢʦʣʣʝʢʪʦʨʦʚ; 

4) ʦʧʨʝʜʝʣʝʥʠʶ ʫʜʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʦʩʣʦʝʚ ʢʦʣʣʝʢʪʦʨʦʚ ʠ ʩʪʝʧʝʥʠ 

ʥʘʩʳʱʝʥʠʷ ʠʭ ʫʛʣʝʚʦʜʦʨʦʜʘʤʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʣʠʪʦʪʠʧʦʚ ʠ ʚʳʜʝʣʝʥʠʝ ʢʦʣʣʝʢʪʦʨʦʚ 

ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʚʳʜʝʣʝʥʠʝ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʨʘʟʨʝʟʝ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɻʀʉ ʤʦʞʝʪ ʙʳʪʴ ʩʦʧʨʷʞʝʥʦ ʩ ʨʷʜʦʤ 

ʪʨʫʜʥʦʩʪʝʡ. ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ ʨʘʟʨʝʟʘ 

ʦʪʣʦʞʝʥʠʡ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ 

ʪʨʝʭʤʝʨʥʦʛʦ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʢʘʨʦʪʘʞʘ ʩ ʚʳʩʦʢʦʡ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. 

ʕʪʦʪ ʤʝʪʦʜ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʠʥʪʝʨʚʘʣʦʚ ʪʦʥʢʦʩʣʦʠʩʪʳʭ 

ʘʥʠʟʦʪʨʦʧʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʧʦ ʨʘʩʭʦʞʜʝʥʠʶ ʟʥʘʯʝʥʠʡ ʢʨʠʚʳʭ Rv ʠ Rh. ʅʘ 

ʨʠʩʫʥʢʝ 3.1 ʧʨʠʚʝʜʝʥ ʧʣʘʥʰʝʪ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ 

ʠʟʫʯʘʝʤʦʛʦ ʨʘʟʨʝʟʘ ʠ ʚʳʜʝʣʝʥʠʷ ʠʥʪʝʨʚʘʣʦʚ ʤʘʩʩʠʚʥʳʭ ʦʜʥʦʨʦʜʥʳʭ (ʞʝʣʪʳʡ) ʠ 

ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʢʦʣʣʝʢʪʦʨʦʚ (ʟʝʣʝʥʳʡ) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʪʨʝʭʤʝʨʥʦʛʦ 

ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʢʘʨʦʪʘʞʘ ʥʘ ʧʨʠʤʝʨʝ ʦʜʥʦʡ ʠʟ ʩʢʚʘʞʠʥ ʠʟʫʯʘʝʤʦʡ ʧʣʦʱʘʜʠ. 

ʇʦ ʧʦʢʘʟʘʥʠʷʤ ʢʦʤʧʣʝʢʩʘ ʤʝʪʦʜʦʚ ɻʀʉ ʠʟʫʯʘʝʤʳʝ ʦʪʣʦʞʝʥʠʷ ʙʳʣʠ 

ʨʘʟʜʝʣʝʥʳ ʥʘ ʥʝʩʢʦʣʴʢʦ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ: 

ʇʦʨʦʜʳ-ʢʦʣʣʝʢʪʦʨʳ: 

- ʪʦʥʢʦʩʣʦʠʩʪʳʝ (ʟʝʣʝʥʳʡ); 

- ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʘʩʩʠʚʥʳʝ (ʞʝʣʪʳʡ). 
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ʇʦʨʦʜʳ-ʥʝʢʦʣʣʝʢʪʦʨʳ: 

- ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʣʠʥʠʩʪʳʝ ʨʘʟʥʦʩʪʠ (ʩʝʨʳʡ); 

- ʫʧʣʦʪʥʝʥʥʳʝ ʨʘʟʥʦʩʪʠ (ʛʦʣʫʙʦʡ). 

 

ʈʠʩʫʥʦʢ 3.1. ɺʳʜʝʣʝʥʠʝ ʤʘʩʩʠʚʥʳʭ (ʞʝʣʪʳʡ) ʠ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʢʦʣʣʝʢʪʦʨʦʚ (ʟʝʣʝʥʳʡ) ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʪʨʝʭʤʝʨʥʦʛʦ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʢʘʨʦʪʘʞʘ ʥʘ ʧʨʠʤʝʨʝ ʠʟʫʯʘʝʤʳʭ 

ʦʪʣʦʞʝʥʠʡ 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠ ʬʦʨʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʛʣʠʥʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʬʦʨʤʳ ʝʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ 

ʧʦʨʦʜʝ ʠʤʝʝʪ ʚʘʞʥʝʡʰʝʝ ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʩʚʦʡʩʪʚʘ ʛʣʠʥʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ 

ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʝ ʠ ʫʧʨʫʛʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ï ʥʘ ʩʢʦʨʦʩʪʠ ʧʨʦʜʦʣʴʥʳʭ ʠ ʧʦʧʝʨʝʯʥʳʭ ʚʦʣʥ. ɺ 

ʦʪʣʦʞʝʥʠʷʭ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ ʦʪʤʝʯʝʥʦ ʥʘʣʠʯʠʝ ʜʚʫʭ ʪʠʧʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʛʣʠʥʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ ï ʨʘʩʩʝʷʥʥʦʛʦ ʠ ʩʣʦʠʩʪʦʛʦ. ʉ ʮʝʣʴʶ ʦʮʝʥʢʠ ʨʘʟʜʝʣʴʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʙʳʣʘ ʦʧʨʦʙʦʚʘʥʘ ʤʝʪʦʜʠʢʘ E.C. Thomas ʠ S.J. Stieber. 

ɺ ʢʘʞʜʦʡ ʠʟ ʠʟʫʯʘʝʤʳʭ ʩʢʚʘʞʠʥ ʧʘʣʝʪʢʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʤʝʪʦʜʠʢʠ 

ʥʘʩʪʨʘʠʚʘʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʠʟʦʚ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʝʨʥʘ ʠ ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ɻʀʉ. ʅʘ ʨʠʩʫʥʢʝ 3.3 

ʧʨʠʚʝʜʝʥʘ ʜʠʘʛʨʘʤʤʘ E.C. Thomas ʠ S.J. Stieber, ʧʦʩʪʨʦʝʥʥʘʷ ʜʣʷ ʦʮʝʥʢʠ 
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ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʦʨʦʜʝ ʢʦʣʠʯʝʩʪʚʘ ʩʪʨʫʢʪʫʨʥʦʛʦ, ʨʘʩʩʝʷʥʥʦʛʦ ʠ ʩʣʦʠʩʪʦʛʦ 

ʛʣʠʥʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʨʠʩʪʦʩʪʠ ʧʨʦʩʣʦʝʚ ʧʝʩʯʘʥʠʢʘ ʥʘ 

ʧʨʠʤʝʨʝ ʦʜʥʦʡ ʠʟ ʩʢʚʘʞʠʥ ʠʟʫʯʘʝʤʦʡ ʧʣʦʱʘʜʠ. ʂʨʘʩʥʳʤ ʮʚʝʪʦʤ ʥʘ ʨʠʩʫʥʢʝ 

ʦʪʤʝʯʝʥʳ ʦʧʦʨʥʳʝ ʪʦʯʢʠ ʧʘʣʝʪʢʠ, ʢʦʦʨʜʠʥʘʪʳ ʢʦʪʦʨʳʭ ʙʳʣʠ ʦʙʦʩʥʦʚʘʥʳ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʨʘʟʨʝʟʘ. ʇʦʣʦʞʝʥʠʝ ʪʦʯʢʠ ɺ ʠ ɸ ʦʧʨʝʜʝʣʷʣʦʩʴ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʝʨʥʘ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ɻʀʉ. ʅʘ 

ʨʠʩʫʥʢʝ 3.2. ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʨʠʩʪʦʩʪʠ, 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʘ ʦʙʨʘʟʮʘʭ ʢʝʨʥʘ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʧʦʨʠʩʪʦʩʪʴ ʦʙʨʘʟʮʦʚ ʢʦʣʣʝʢʪʦʨʘ ʣʝʞʠʪ ʚ ʜʠʘʧʘʟʦʥʝ 30-32%. ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʧʦʨʠʩʪʦʩʪʴ ʧʨʦʩʣʦʷ ʯʠʩʪʦʛʦ ʧʝʩʯʘʥʠʢʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ 

ɻʀʉ ʩʦʩʪʘʚʠʣʘ 31,5%. ʕʪʠ ʜʘʥʥʳʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 

ʢʦʦʨʜʠʥʘʪ ʪʦʯʢʠ ɸ. 

 

ʈʠʩʫʥʦʢ 3.2. ɻʠʩʪʦʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʨʠʩʪʦʩʪʠ ʦʪʣʦʞʝʥʠʡ 

ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ (ʧʦ ʜʘʥʥʳʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʝʨʥʘ) 

ʂʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʉ ʠ D ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦ ʧʨʠʚʝʜʝʥʥʳʤ 

ʥʘ ʨʠʩʫʥʢʝ 3.3 ʬʦʨʤʫʣʘʤ. ʇʦ ʧʦʣʦʞʝʥʠʶ ʦʧʦʨʥʳʭ ʪʦʯʝʢ A, B, C ʠ D ʙʳʣʘ 

ʧʦʩʪʨʦʝʥʘ ʧʘʣʝʪʢʘ, ʥʘ ʢʦʪʦʨʦʡ ʩʠʥʠʤ ʮʚʝʪʦʤ ʫʢʘʟʘʥʳ ʣʠʥʠʠ ʨʘʚʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʩʣʦʠʩʪʦʛʦ ʛʣʠʥʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ, ʟʝʣʝʥʳʤ ï ʣʠʥʠʠ ʨʘʚʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʧʦʨʠʩʪʦʩʪʠ ʧʨʦʩʣʦʝʚ ʧʝʩʯʘʥʠʢʘ, ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʦʙʦʟʥʘʯʝʥʳ ʣʠʥʠʠ ʨʘʚʥʦʛʦ 
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ʩʦʜʝʨʞʘʥʠʷ ʚ ʧʦʨʦʜʝ ʨʘʩʩʝʷʥʥʦʡ ʠ ʩʪʨʫʢʪʫʨʥʦʡ ʛʣʠʥʠʩʪʦʩʪʠ ï ʥʠʞʥʠʡ ʠ ʚʝʨʭʥʠʡ 

ʪʨʝʫʛʦʣʴʥʠʢʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ʈʠʩʫʥʦʢ 3.3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʘʛʨʘʤʤʳ E.C. Thomas ʠ S.J. Stieber ʜʣʷ ʨʘʩʯʝʪʘ ʩʦʜʝʨʞʘʥʠʷ 

ʚ ʧʦʨʦʜʝ ʦʙʲʝʤʦʚ ʩʪʨʫʢʪʫʨʥʦʛʦ, ʨʘʩʩʝʷʥʥʦʛʦ ʠ ʩʣʦʠʩʪʦʛʦ ʛʣʠʥʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ, ʘ ʪʘʢ ʞʝ 

ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʨʠʩʪʦʩʪʠ ʧʨʦʩʣʦʝʚ ʧʝʩʯʘʥʠʢʘ ʥʘ ʧʨʠʤʝʨʝ ʦʪʣʦʞʝʥʠʡ ʚʠʢʫʣʦʚʩʢʦʡ ʩʚʠʪʳ ʚ 

ʦʜʥʦʡ ʠʟ ʩʢʚʘʞʠʥ ʧʣʦʱʘʜʠ 

ʇʦʩʪʨʦʝʥʥʘʷ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ɻʀʉ: ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʘʤ ʦʙʱʝʡ ʧʦʨʠʩʪʦʩʪʠ ʂʧ 

ʠ ʦʙʲʝʤʥʦʡ ʛʣʠʥʠʩʪʦʩʪʠ ʂʛʣ ʧʘʣʝʪʢʘ E.C. Thomas ʠ S.J. Stieber ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʟʘʪʝʤ ʜʣʷ ʨʝʰʝʥʠʷ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʪʣʦʞʝʥʠʷʭ. ʇʨʠ ʵʪʦʤ 

ʦʮʝʥʠʚʘʣʦʩʴ ʦʙʲʝʤʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʛʣʠʥʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ ʚ 

ʧʦʨʦʜʝ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʨʠʩʪʦʩʪʠ ʧʨʦʩʣʦʝʚ ʢʦʣʣʝʢʪʦʨʘ. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʦʜʥʦʡ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʩʢʚʘʞʠʥ ʧʨʠʚʝʜʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 3.5 ʚ ʚʠʜʝ ʧʣʘʥʰʝʪʘ. 

ʆʮʝʥʢʘ ʭʘʨʘʢʪʝʨʘ ʥʘʩʳʱʝʥʠʷ ʠ ʩʪʝʧʝʥʠ ʥʘʩʳʱʝʥʠʷ ʪʦʥʢʦʩʣʦʠʩʪʳʭ 

ʢʦʣʣʝʢʪʦʨʦʚ 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʮʝʥʢʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʩʳʱʝʥʥʦʩʪʠ ʢʦʣʣʝʢʪʦʨʦʚ 

ʫʛʣʝʚʦʜʦʨʘʜʘʤʠ ʚ ʪʦʥʢʦʩʣʦʠʩʪʦʡ ʧʘʯʢʝ ʪʨʝʙʫʝʪ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʦʣʝ ʛʣʠʥʠʩʪʳʭ 

ʧʨʦʩʣʦʝʚ ʚ ʧʘʯʢʝ, ʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʝ (ɟʛʣ), ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʦʩʣʦʝʚ ʢʦʣʣʝʢʪʦʨʦʚ 
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(ɟʧ) ʠ ʠʭ ʧʦʨʠʩʪʦʩʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʨʘʚʥʝʥʠʝ (1.1). ʀʟ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʝʠʟʚʝʩʪʥʳʭ, ʧʦ ʜʘʥʥʳʤ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɻʀʉ ʝʩʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʪʦʣʴʢʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʦʩʣʦʝʚ ʛʣʠʥ ʧʦ ʧʦʢʘʟʘʥʠʷʤ 

ʤʝʪʦʜʦʚ ʵʣʝʢʪʨʦʤʝʪʨʠʠ ʚ ʤʦʱʥʳʭ ʠʥʪʝʨʚʘʣʘʭ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ. ʇʘʨʘʤʝʪʨ ɟʧ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʙʣʠʞʝʥʥʦ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 1) ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʦʚ ʤʘʩʩʠʚʥʦʛʦ ʪʠʧʘ; 2) ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʫʯʝʥʠʷ ʦʙʨʘʟʮʦʚ ʢʝʨʥʘ ï ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʨʠʩʪʦʩʪʠ ʂʧ ʠ ʦʩʪʘʪʦʯʥʦʡ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʠ ʂʚʦ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʚʦʜʠʪʩʷ ʣʠʰʴ ʢ ʚʝʩʴʤʘ 

ʧʨʠʙʣʠʞʝʥʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ  ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʝʩʯʘʥʳʭ ʧʨʦʩʣʦʝʚ-ʢʦʣʣʝʢʪʦʨʦʚ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠʙʣʠʞʝʥʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʵʬʬʝʢʪʠʚʥʳʭ ʪʦʣʱʠʥ ʧʨʦʩʣʦʝʚ 

ʢʦʣʣʝʢʪʦʨʘ ʧʨʠ ʫʩʣʦʚʠʠ ʘʧʨʠʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʣʦʞʝʥʠʠ ʫʨʦʚʥʷ ɺʅʂ ʠʣʠ 

ɻɺʂ. 

ʅʘʣʠʯʠʝ ʚ ʢʦʤʧʣʝʢʩʝ ɻʀʉ ʜʘʥʥʳʭ ʪʨʝʭʤʝʨʥʦʛʦ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʢʘʨʦʪʘʞʘ ʚ 

ʦʜʥʦʡ ʠʟ ʩʢʚʘʞʠʥ ʠʟʫʯʘʝʤʦʡ ʧʣʦʱʘʜʠ ʧʦʟʚʦʣʠʣʦ ʚ ʪʦʥʢʦʩʣʦʠʩʪʦʤ ʨʘʟʨʝʟʝ 

ʦʮʝʥʠʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʝʩʯʘʥʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʧʨʦʩʣʦʝʚ, ʘ ʪʘʢʞʝ ʩʦʜʝʨʞʘʥʠʝ 

ʛʣʠʥʠʩʪʦʡ ʠ ʧʝʩʯʘʥʦʡ ʢʦʤʧʦʥʝʥʪ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʨʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

çʜʠʘʛʨʘʤʤʳ-ʙʘʙʦʯʢʠè J.D. Klein. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʡ ʤʦʜʝʣʠ ʪʘʢʞʝ 

ʧʦʟʚʦʣʠʣʠ ʦʧʨʝʜʝʣʠʪʴ ʧʦʣʦʞʝʥʠʝ ʬʣʶʠʜʘʣʴʥʦʛʦ ʢʦʥʪʘʢʪʘ ʚ ʠʥʪʝʨʚʘʣʝ 

ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʠ ʚʳʜʝʣʠʪʴ ʠʥʪʝʨʚʘʣʳ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ. 

çɼʠʘʛʨʘʤʤʘ-ʙʘʙʦʯʢʘè J.D. Klein ʧʨʠ ʵʪʦʤ ʥʘʩʪʨʘʠʚʘʣʘʩʴ ʥʘ ʩʚʦʡʩʪʚʘ ʢʦʥʢʨʝʪʥʦʛʦ 

ʨʘʟʨʝʟʘ. ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʧʘʣʝʪʢʠ ʧʦ ʟʥʘʯʝʥʠʷʤ, ʩʥʷʪʳʤ ʩ ʢʨʠʚʳʭ Rh ʠ Rv ʚ ʧʨʦʩʣʦʝ 

ʛʣʠʥʠʩʪʦ-ʘʣʝʚʨʠʪʦʚʳʭ ʥʝʢʦʣʣʝʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʣʠʩʴ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʛʣʠʥ. 

ʇʦʣʦʞʝʥʠʝ ʪʦʯʢʠ ʚʦʜʦʥʘʩʳʱʝʥʥʦʛʦ ʧʝʩʯʘʥʠʢʘ ʦʧʨʝʜʝʣʷʣʦʩʴ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ 

ʠ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʷʤ ʚ ʠʥʪʝʨʚʘʣʝ ʠʟʦʪʨʦʧʥʦʛʦ ʧʦʣʥʦʩʪʴʶ 

ʚʦʜʦʥʦʩʳʱʝʥʥʦʛʦ ʢʦʣʣʝʢʪʦʨʘ.  

ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  ʜʠʘʛʨʘʤʤʳ J.D. Klein ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ  ʦʮʝʥʢʠ 

ʭʘʨʘʢʪʝʨʘ ʠ ʩʪʝʧʝʥʠ ʥʘʩʳʱʝʥʥʦʩʪʠ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʦʜʥʦʡ ʠʟ 

ʩʢʚʘʞʠʥ ʠʟʫʯʘʝʤʦʡ ʧʣʦʱʘʜʠ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 3.4. ʇʘʣʝʪʢʘ ʧʦʩʪʨʦʝʥʘ ʩ 
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ʫʯʝʪʦʤ ʩʚʦʡʩʪʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʘʟʨʝʟʘ. ʅʘ ʥʝʡ ʠʥʪʝʨʚʘʣʳ ʤʘʩʩʠʚʥʳʭ 

ʥʝʩʣʦʠʩʪʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʣʝʞʘʪ ʥʘ ʣʠʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠ ʠʟʦʪʨʦʧʥʳʭ ʧʦʨʦʜ ʠ 

ʦʙʦʟʥʘʯʝʥʳ ʥʘ ʛʨʘʬʠʢʝ ʞʝʣʪʳʤʠ ʪʦʯʢʘʤʠ. ʆʙʣʘʩʪʠ ʩʣʦʠʩʪʳʭ ʧʘʯʝʢ, ʚʳʜʝʣʝʥʥʳʭ 

ʧʦ ʨʘʩʭʦʞʜʝʥʠʶ ʥʘ ʢʨʠʚʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ 

ʜʨʫʛʠʤ ʭʘʨʘʢʪʝʨʥʳʤ ʩʚʦʡʩʪʚʘʤ ʤʝʪʦʜʦʚ ɻʀʉ, ʦʙʦʟʥʘʯʝʥʳ ʥʘ ʛʨʘʬʠʢʝ ʟʝʣʝʥʳʤ 

ʮʚʝʪʦʤ, ʩʠʥʠʤ ʮʚʝʪʦʤ ʧʦʢʘʟʘʥʳ ʥʝʢʦʣʣʝʢʪʦʨʳ. ʎʚʝʪʦʚʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʤʘʩʩʠʚʥʳʭ 

ʠ ʩʣʦʠʩʪʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʥʪʝʨʚʘʣʘʤ, ʚʳʜʝʣʝʥʥʳʤ ʥʘ ʨʠʩʫʥʢʝ 3.1 

ʟʝʣʝʥʳʤ ʠ ʞʝʣʪʳʤ ʮʚʝʪʦʤ. ʌʘʢʪʠʯʝʩʢʠʝ ʪʦʯʢʠ, ʧʦʧʘʚʰʠʝ ʚ ʦʙʣʘʩʪʴ ʥʠʞʝ ʣʠʥʠʠ 

ʯʠʩʪʳʭ ʛʣʠʥ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʦʜʦʥʘʩʳʱʝʥʥʦʡ ʟʦʥʝ ʧʣʘʩʪʘ, ʪʦʯʢʠ, ʣʝʞʘʱʠʝ ʚʳʰʝ 

ï ʧʨʦʜʫʢʪʠʚʥʦʡ ʝʛʦ ʯʘʩʪʠ. 

 

ʈʠʩʫʥʦʢ 3.4. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʘʛʨʘʤʤʳ J.D. Klein ʥʘ ʧʨʠʤʝʨʝ ʦʪʣʦʞʝʥʠʡ ʚʠʢʫʣʦʚʩʢʦʡ 

ʩʚʠʪʳ 

ʈʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ɻʀʉ, ʚʳʧʦʣʥʝʥʥʦʡ ʚ ʦʜʥʦʡ 

ʠʟ ʩʢʚʘʞʠʥ ʠʟʫʯʘʝʤʦʡ ʧʣʦʱʘʜʠ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʣʝʪʢʠ E.C. Thomas ʠ 

S.J. Stieber ʠ ʜʠʘʛʨʘʤʤʳ J.D. Klein, ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.5. ɺ ʪʨʝʭ ʧʦʩʣʝʜʥʠʭ 

ʪʨʝʢʘʭ ʥʘ ʧʣʘʥʰʝʪʝ ʩʦʜʝʨʞʘʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʢʦʤʧʣʝʢʩʘ ʤʝʪʦʜʦʚ ɻʂ, 

ɻɻʂ-ʧ ʠ ʪʨʝʭʤʝʨʥʦʛʦ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʢʘʨʦʪʘʞʘ. ʂʨʘʩʥʳʝ ʢʨʠʚʳʝ R_ʧʝʩʯ ʚ ʪʨʝʢʝ 8 

ʠ Xʛʣ_ʂʣʝʡʥ ʚ ʪʨʝʢʝ 9 ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʦʩʣʦʝʚ ʧʝʩʯʘʥʠʢʘ ʠ ʦʙʲʝʤ ʧʨʦʩʣʦʝʚ 
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ʥʝʢʦʣʣʝʢʪʦʨʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ ʜʠʘʛʨʘʤʤʝ J.D. Klein ʥʘ ʦʩʥʦʚʝ 

ʩʦʦʪʥʦʰʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ (Rh) ʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ (Rv) ʩʦʧʨʦʪʠʚʣʝʥʠʡ. ʉʠʥʷʷ 

ʢʨʠʚʘʷ ʚ ʪʨʝʢʝ 10 (ʂʧ.ʦʙʱ) ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʱʝʡ ʧʦʨʠʩʪʦʩʪʠ, ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦ 

ʜʘʥʥʳʤ ʧʣʦʪʥʦʩʪʥʦʛʦ ʤʝʪʦʜʘ, ʢʨʘʩʥʘʷ ʣʠʥʠʷ ʚ ʪʦʤ ʞʝ ʪʨʝʢʝ (ʂʧ_ʊʐ) ï 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʨʠʩʪʦʩʪʠ ʧʨʦʩʣʦʝʚ ʧʝʩʯʘʥʠʢʘ, ʫʪʦʯʥʝʥʥʳʝ ʧʦ ʧʘʣʝʪʢʝ E.C. 

Thomas ʠ S.J. Stieber, ʘ ʚʳʯʠʩʣʝʥʥʳʝ ʧʦ ʵʪʦʡ ʞʝ ʧʘʣʝʪʢʝ ʦʙʲʝʤʳ ʩʣʦʠʩʪʦʛʦ ʠ 

ʨʘʩʩʝʷʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʨʝʢʝ 9 ʠ ʦʙʦʟʥʘʯʝʥʳ ʩʝʨʳʤ ʠ ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [35]. 

 

ʈʠʩʫʥʦʢ 3.5. ʈʝʟʫʣʴʪʘʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʣʝʪʢʠ E.C. Thomas ʠ S.J. Stieber ʠ ʜʠʘʛʨʘʤʤʳ 

J.D. Klein ʥʘ ʧʨʠʤʝʨʝ ʠʩʩʣʝʜʫʝʤʳʭ ʦʪʣʦʞʝʥʠʡ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʜʦʣʠ ʛʣʠʥʠʩʪʳʭ ʧʨʦʩʣʦʝʚ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʘʟʣʠʯʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ ʠʤʝʶʪ ʭʦʨʦʰʫʶ ʩʭʦʜʠʤʦʩʪʴ ʚ ʠʥʪʝʨʚʘʣʘʭ ʪʦʥʢʦʩʣʦʠʩʪʦʛʦ ʢʦʣʣʝʢʪʦʨʘ, 

ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʣʝʪʢʠ E.C. Thomas ʠ S.J. Stieber ʧʦʟʚʦʣʠʣʦ ʫʪʦʯʥʠʪʴ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʨʠʩʪʦʩʪʠ ʧʨʦʩʣʦʝʚ ʧʝʩʯʘʥʠʢʘ ʚ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʠʥʪʝʨʚʘʣʘʭ. 

3.2. ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʜʘʥʥʳʭ ɻʀʉ ʚ ʦʪʣʦʞʝʥʠʷʭ ʪʫʨʦʥʘ ʦʜʥʦʡ ʠʟ 

ʧʣʦʱʘʜʝʡ ʘʢʚʘʪʦʨʠʠ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ 

ʂʦʤʧʣʝʢʩ ɻʀʉ ʚ ʠʟʫʯʘʝʤʳʭ ʩʢʚʘʞʠʥʘʭ ʘʢʚʘʪʦʨʠʠ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ  

ʧʦʤʠʤʦ ʦʩʥʦʚʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʧʨʝʜʩʪʘʚʣʝʥ ʠ ʥʦʚʳʤʠ ʤʝʪʦʜʘʤʠ, 
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ʪʘʢʠʤʠ ʢʘʢ Rt-Scanner, MR Scanner, FMI, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʠ ʦʮʝʥʢʝ 

ʩʚʦʡʩʪʚ ʠʥʪʝʨʚʘʣʦʚ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʢʦʣʣʝʢʪʦʨʦʚ. 

ɺr ʜʝʣʝʥʠʝ ʠʥʪʝʨʚʘʣʦʚ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʢʦʣʣʝʢʪʦʨʦʚ 

ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠʥʪʝʨʚʘʣʦʚ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʠʟʫʯʘʝʤʦʤ 

ʨʘʟʨʝʟʝ ʧʦʤʠʤʦ ʜʘʥʥʳʭ ʪʨʝʭʤʝʨʥʦʛʦ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʢʘʨʦʪʘʞʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʢʚʘʞʠʥʥʳʤʠ ʤʠʢʨʦʩʢʘʥʝʨʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ 

ʨʘʟʚʝʨʥʫʪʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʩʪʝʥʢʠ ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʨʘʟʨʝʰʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʴʶ ʜʦ 5 ʤʤ. ʇʨʠʤʝʨ ʚʳʜʝʣʝʥʠʷ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʘʥʠʟʦʪʨʦʧʥʳʭ 

ʠʥʪʝʨʚʘʣʦʚ ʚ ʦʜʥʦʡ ʠʟ ʩʢʚʘʞʠʥ ʠʟʫʯʘʝʤʦʡ ʧʣʦʱʘʜʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʫʯʝʥʠʷ 

ʩʢʚʘʞʠʥʥʳʭ ʠʤʠʜʞʝʡ ʠ ʜʘʥʥʳʭ ʪʨʝʭʤʝʨʥʦʛʦ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʢʘʨʦʪʘʞʘ ʧʨʠʚʝʜʝʥ 

ʥʘ ʨʠʩʫʥʢʝ 3.6. 

 

ʈʠʩʫʥʦʢ 3.6. ɺʳʜʝʣʝʥʠʝ ʠʥʪʝʨʚʘʣʦʚ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʚ ʦʪʣʦʞʝʥʠʷʭ ʪʫʨʦʥʘ 

ʆʮʝʥʢʘ ʩʦʜʝʨʞʘʥʠʷ ʛʣʠʥʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ (ʚ ʨʘʩʩʝʷʥʥʦʡ, ʩʣʦʠʩʪʦʡ ʠ 

ʩʪʨʫʢʪʫʨʥʦʡ ʬʦʨʤʘʭ) ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʨʠʩʪʦʩʪʠ ʚ ʧʨʦʩʣʦʷʭ ʢʦʣʣʝʢʪʦʨʦʚ  ʚ 

ʦʪʣʦʞʝʥʠʷʭ ʠʟʫʯʘʝʤʦʡ ʧʣʦʱʘʜʠ, ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʘʤʤʘ-ʢʘʨʦʪʘʞʘ ʠ ʧʣʦʪʥʦʩʪʥʦʛʦ ʤʝʪʦʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʣʝʪʢʠ 

E.C. Thomas ʠ S.J. Stieber, ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʢ ʫʩʣʦʚʠʷʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʘʟʨʝʟʘ. 

ʅʘ ʨʠʩʫʥʢʘʭ 3.7 ʠ 3.8 ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʣʝʪʢʠ 

E.C. Thomas ʠ S.J. Stieber ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʚʦʡʩʪʚ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʚ 

ʦʜʥʦʡ ʠʟ ʩʢʚʘʞʠʥ ʨʘʡʦʥʘ. 
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ʈʠʩʫʥʦʢ 3.7. ʇʨʠʤʝʥʝʥʠʝ ʧʘʣʝʪʢʠ ʊʦʤʘʩʘ-ʐʪʠʙʝʨʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʚʦʡʩʪʚ 

ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʪʫʨʦʥʘ 

 

ʈʠʩʫʥʦʢ 3.8. ʈʝʟʫʣʴʪʘʪʳ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ 

ʪʫʨʦʥʘ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ E.C. Thomas ʠ S.J. Stieber 

ʧʦʟʚʦʣʠʣʦ ʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦ ʦʮʝʥʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʨʠʩʪʦʩʪʠ ʧʨʦʩʣʦʝʚ-
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ʢʦʣʣʝʢʪʦʨʦʚ ʠ ʚʳʜʝʣʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ʢʦʣʣʝʢʪʦʨʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʥʘʩʳʱʝʥʠʷ ʢʦʣʣʝʢʪʦʨʦʚ 

ʈʝʰʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʟʘʜʘʯ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʫʜʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʧʨʦʩʣʦʝʚ ʢʦʣʣʝʢʪʦʨʦʚ ʠ ʩʪʝʧʝʥʠ ʥʘʩʳʱʝʥʠʷ ʠʭ ʫʛʣʝʚʦʜʦʨʦʜʘʤʠ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ 

ʧʨʠ ʥʘʣʠʯʠʠ ʚ ʢʦʤʧʣʝʢʩʝ ɻʀʉ ʜʘʥʥʳʭ ʪʨʝʭʤʝʨʥʦʛʦ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʢʘʨʦʪʘʞʘ.  

ʇʦ ʜʘʥʥʳʤ ʟʘʤʝʨʦʚ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʡ 

ʤʝʪʦʜʦʤ Rt-Scanner ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ çʜʠʘʛʨʘʤʤʳ-ʙʘʙʦʯʢʠè J.D. Klein ʠʥʪʝʨʚʘʣ 

ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʪʫʨʦʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʙʳʣ ʨʘʟʜʝʣʝʥ ʥʘ ʚʦʜʦʥʦʩʥʫʶ ʠ 

ʧʨʦʜʫʢʪʠʚʥʫʶ ʟʦʥʳ (ʈʠʩʫʥʦʢ 3.9). 

ʅʘ ʨʠʩʫʥʢʝ 3.10 ʜʣʷ ʵʪʦʡ ʩʢʚʘʞʠʥʳ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɻʀʉ 1) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʣʝʪʢʠ 

E.C. Thomas ʠ S.J. Stieber) ʠ 2) Rt-Scanner (ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ çʜʠʘʛʨʘʤʤʳ-

ʙʘʙʦʯʢʠè J.D. Klein) ʚ ʠʥʪʝʨʚʘʣʝ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʘʥʠʟʦʪʨʦʧʥʳʭ ʦʪʣʦʞʝʥʠʡ, 

ʚʩʢʨʳʪʳʭ ʩ ʧʦʤʦʱʴʶ ʨʘʩʪʚʦʨʘ ʥʘ ʥʝʬʪʷʥʦʡ ʦʩʥʦʚʝ. 
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ʈʠʩʫʥʦʢ 3.9. ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʜʘʥʥʳʭ 3ɼ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʢʘʨʦʪʘʞʘ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ 

ʠʥʪʝʨʚʘʣʝ ʨʘʟʨʝʟʘ (ʈʠʩʫʥʦʢ 3.10) 
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ʈʠʩʫʥʦʢ 3.10. ʈʝʟʫʣʴʪʘʪʳ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʥʝʬʪʝʥʘʩʳʱʝʥʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ 

ʘʢʚʘʪʦʨʠʠ ɸʪʣʘʥʪʠʯʝʩʢʠʦʛʦ ʦʢʝʘʥʘ 

ʅʘʣʠʯʠʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʠʥʪʝʨʚʘʣʘ ʪʦʥʢʦʩʣʦʠʩʪʳʭ 

ʦʪʣʦʞʝʥʠʡ ʠ ʚʦʜʳ ʚ ʥʠʞʥʝʤ ʠʥʪʝʨʚʘʣʝ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ MR Scanner. ʅʘ ʨʠʩʫʥʢʝ 3.11ʘ (ʧʨʦʜʫʢʪʠʚʥʘʷ ʦʙʣʘʩʪʴ) ʠ 

ʨʠʩʫʥʢʝ 3.11ʙ (ʚʦʜʦʥʘʩʳʱʝʥʥʘʷ ʦʙʣʘʩʪʴ) ʧʨʠʚʝʜʝʥʳ ʢʘʨʪʳ ʪʠʧʘ ʬʣʶʠʜʘ, 

ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʜʘʥʥʳʤ ʗʄʂ ʜʣʷ ʪʨʝʭ ʟʦʥʜʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʛʣʫʙʠʥʥʦʩʪʴʶ 

ʠʩʩʣʝʜʦʚʘʥʠʷ (3,81; 6,86 ʠ 10 ʩʤ). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʘʣʠʯʠʝ ʨʘʜʠʘʣʴʥʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʬʣʶʠʜʦʚ ʥʘ ʨʠʩʫʥʢʝ 3.11ʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʘʣʠʯʠʝ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʧʣʘʩʪ ʥʝʬʪʠ ʠʟ ʨʘʩʪʚʦʨʘ ʥʘ ʥʝʬʪʷʥʦʡ ʦʩʥʦʚʝ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʚʩʢʨʳʪʘ ʩʢʚʘʞʠʥʘ. ʅʘʠʙʦʣʝʝ ʛʣʫʙʠʥʥʦʝ ʠʟʤʝʨʝʥʠʝ 

ʩʚʦʙʦʜʥʦ ʦʪ ʚʣʠʷʥʠʷ ʩʢʚʘʞʠʥʥʳʭ ʫʩʣʦʚʠʡ ʠ ʦʪʨʘʞʘʝʪ ʠʩʪʠʥʥʦʝ ʥʘʩʳʱʝʥʠʝ 

ʧʣʘʩʪʘ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ï ʥʝʬʪʴ (ʈʠʩʫʥʦʢ 3.11ʘ) ʠ ʧʣʘʩʪʦʚʘʷ ʚʦʜʘ (ʈʠʩʫʥʦʢ 3.11ʙ). 












































































































