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ɺʉʊʋʇ 

ʈʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʾ ʪʝʭʥʽʢʠ ʟʤʫʰʫʻ ʽʥʞʝʥʝʨʘ ʧʽʜʚʠʱʫʚʘʪʠ ʪʦʯʥʽʩʪʴ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʧʝʨʝʚʽʨʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʧʽʜʚʠʱʫʶʯʠ ʦʧʪʠʤʘʣʴʥʽʩʪʴ 

ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʟʤʝʥʰʫʶʯʠ ʤʘʪʝʨʽʘʣʦʻʤʥʽʩʪʴ ʟ ʟʘʜʘʥʠʤ ʨʽʚʥʝʤ ʤʽʮʥʦʩʪʽ ʪʘ 

ʥʘʜʽʡʥʦʩʪʽ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʣʘʩʠʯʥʠʭ ʽʥʞʝʥʝʨʥʠʭ ʤʝʪʦʜʽʚ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʝʭʘʥʽʯʥʠʭ ʧʝʨʝʜʘʯ [1-5] ʧʦʚôʷʟʘʥʝ ʟ ʚʝʣʠʢʠʤ 

ʟʘʧʘʩʦʤ ʤʽʮʥʦʩʪʽ, ʛʨʦʤʽʟʜʢʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ ʪʘ ʧʝʚʥʠʤ ʨʽʚʥʝʤ ʧʦʭʠʙʢʠ 

ʦʙʯʠʩʣʝʥʴ [1,3,4]. 

ʇʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ KISSsoft ʻ ʩʫʯʘʩʥʦʶ ʉɸɽ ʩʠʩʪʝʤʦʶ ʜʣʷ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘ ʤʽʮʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʡ. ɺ ʦʩʥʦʚʽ 

ʢʦʤʧʣʝʢʩʫ ʣʝʞʠʪʴ ʤʝʪʦʜ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʠʡ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʤʦʜʝʣʶʚʘʪʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʷʢ ʩʪʘʪʠʯʥʠʭ ʪʘʢ ʽ ʜʠʥʘʤʽʯʥʠʭ ʟʘʜʘʯ. 

ʆʙʦʣʦʥʢʘ KISSsoft ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʝʪʘʧʠ ʩʪʚʦʨʝʥʥʷ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʤʦʜʝʣʝʡ ʦʙôʻʢʪʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʪʘʢʠʭ ʷʢ ʩʪʚʦʨʝʥʥʷ 

ʛʝʦʤʝʪʨʠʯʥʦʾ ʤʦʜʝʣʽ, ʟʘʜʘʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʽʘʣʽʚ, ʟʘʜʘʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʨʦʟʨʘʭʫʥʦʢ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʝʣʝʤʝʥʪʫ, ʦʙʨʦʙʢʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʾʭ ʚʽʟʫʘʣʽʟʘʮʽʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʨʦʙʦʪʠ 

ʩʫʯʘʩʥʦʛʦ ʽʥʞʝʥʝʨʘ. ɺʤʽʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜʠ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʚʽʜʦʙʨʘʞʝʥʽ 

ʚ ʜʘʥʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʤʧʣʝʢʩʽ, ʻ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʥʘʚʯʘʶʪʴʩʷ 

ʥʘ ʧʝʨʰʦʤʫ ʨʽʚʥʽ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ. 

 ʇʨʦʛʨʘʤʥʠʡ ʧʦʩʽʙʥʠʢ ʨʦʟʨʦʙʣʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʽʮʝʥʟʽʡʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ KISSsoft 2020 (license2020_581), ʟʛʽʜʥʦ ʜʦʛʦʚʦʨʫ ʤʽʞ 

ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ ʪʘ KISSsoft AG, ʚʽʜ 21.05.2021ʨ. 

ʇʦʩʽʙʥʠʢ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʩʪʫʜʝʥʪʽʚ, ʱʦ ʥʘʚʯʘʶʪʴʩʷ ʟʘ ʦʩʚʽʪʥʴʦʶ 

ʧʨʦʛʨʘʤʦʶ ʆʂʈ ʙʘʢʘʣʘʚʨ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 131 ʇʨʠʢʣʘʜʥʘ ʤʝʭʘʥʽʢʘ, 

ʜʦʧʦʤʦʞʝ ʩʪʫʜʝʥʪʘʤ ʦʟʥʘʡʦʤʠʪʠʩʴ ʟ ʦʩʥʦʚʥʠʤʠ ʬʫʥʢʮʽʷʤʠ KISSsoft, ʱʦʜʦ 

ʩʪʚʦʨʝʥʥʷ ʧʨʦʝʢʪʽʚ ʪʘ ʦʩʥʦʚʥʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ 

ʦʧʪʠʤʘʣʴʥʦʾ ʤʦʜʝʣʽ ʦʙôʻʢʪʫ. 
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1. ʆʉʅʆɺʅɯ ɽʃɽʄɽʅʊʀ ɯʅʊɽʈʌɽʁʉʋ KISSsoft 

ʆʩʥʦʚʥʝ ʨʦʙʦʯʝ ʚʽʢʥʦ KISSsoft ʟʦʙʨʘʞʝʥʦ ʥʘ ʈʠʩ.1.1. 
 

 
ʈʠʩ. 1.1. ʆʩʥʦʚʥʝ ʨʦʙʦʯʝ ʚʽʢʥʦ 

 

ʆʩʥʦʚʥʝ ʨʦʙʦʯʝ ʚʽʢʥʦ ʤʦʞʥʘ ʨʦʟʙʠʪʠ ʥʘ ʢʽʣʴʢʘ ʯʘʩʪʠʥ: ʟʛʦʨʠ - ʤʝʥʶ ʪʘ 

ʧʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʣʽʚʦʨʫʯ - ʜʝʨʝʚʦ ʤʦʜʫʣʽʚ,  ʧʨʘʚʦʨʫʯ ï ʚʽʢʥʦ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʄʝʥʶ, ʽʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʽʜʤʝʥʶ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʬʫʥʢʮʽʡ 

ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʘ ʧʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʽʩʪʠʪʴ ʢʥʦʧʢʠ  ʢʦʤʘʥʜ, ʥʘ 

ʷʢʠʭ ʥʘʥʝʩʝʥʽ ʩʠʤʚʦʣʽʯʥʠʤʠ ʟʦʙʨʘʞʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ 

ʚʞʠʚʘʥʠʤ ʢʦʤʘʥʜʘʤ ʤʝʥʶ. 

 

1.1 ʄʝʥʶ ʪʘ ʧʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ  

ɿʘʛʘʣʴʥʠʡ ʚʠʜ ʤʝʥʶ ʪʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ.1.2.   

 
 

 

ʈʠʩ. 1.2. ʄʝʥʶ ʪʘ ʧʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ 
 

ʋ ʛʦʣʦʚʥʦʤʫ ʤʝʥʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʢʠ çʌʘʡʣè ʚʠ ʤʦʞʝʪʝ ʚʽʜʢʨʠʚʘʪʠ 

ʪʘ ʟʙʝʨʽʛʘʪʠ ʬʘʡʣʠ ʨʦʟʨʘʭʫʥʢʽʚ, ʥʘʜʩʠʣʘʪʠ ʾʭ ʷʢ ʚʢʣʘʜʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ 

ʧʦʰʪʠ, ʚʽʜʥʦʚʣʶʚʘʪʠ ʧʦʧʝʨʝʜʥʽ ʝʪʘʧʠ ʨʦʟʨʘʭʫʥʢʽʚ, ʧʝʨʝʛʣʷʜʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ 

ʬʘʡʣʽʚ ʽ ʟʘʢʨʠʚʘʪʠ KISSsoft.  
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ʇʽʩʣʷ ʫʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʢʦʤʧôʶʪʝʨ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʧʘʧʮʽ (ʥʘʧʨʠʢʣʘʜ 

ʉ:\Program Files\KISSsoft) ʢʨʽʤ ʚʣʘʩʥʝ ʩʠʩʪʝʤʥʠʭ ʬʘʣʽʚ ʟôʷʚʣʷʶʪʴʩʷ ʧʘʧʢʠ 

KISSsoft ʪʘ KISSsys. ʎʽ ʧʘʧʢʠ ʻ ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʧʦʪʦʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʚʦʨʝʥʽ ʤʦʜʝʣʽ ʪʘ ʨʦʟʚôʷʟʫʚʘʥʽ ʟʘʜʘʯʽ. ʂʦʞʥʦʤʫ ʧʨʦʝʢʪʫ, ʱʦ 

ʩʪʚʦʨʶʻʪʴʩʷ ̔ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ KISSsoft ʧʨʠʩʚʦʶʻʪʴʩʷ ʧʝʚʥʝ ʽʤôʷ (ʥʘʧʨʠʢʣʘʜ 

çproj1è). ʎʝ ʽʤôʷ ʚ ʧʦʜʘʣʴʰʦʤʫ  ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʷʢʦʩʪʽ ʽʤʝʥ ʬʘʡʣʽʚ, ʱʦ 

ʤʽʩʪʷʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʚʦʨʝʥʫ ʨʦʟʨʘʭʫʥʢʦʚʫ ʤʦʜʝʣʴ, ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ. ɿʛʘʜʘʥʽ  ʬʘʡʣʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʧʘʧʮʽ KISSsoft ʘʙʦ 

KISSsys. ʌʘʡʣ ï proj1 .w10 ʤʘʻ ʩʧʝʮʽʘʣʴʥʠʡ ʬʦʨʤʘʪ, ʱʦ ʜʣʷ Windows ʻ 

ʘʩʦʮʽʡʦʚʘʥʠʤ ʽʟ KISSsoft, ʪʦʙʪʦ ʟʘʩʪʦʩʦʚʘʥʘ ʜʦ ʮʴʦʛʦ ʬʘʡʣʘ ʢʦʤʘʥʜʘ 

çʆʪʢʨʳʪʴè ʚ ʤʝʥʶ ʇʨʦʚʦʜʥʠʢʘ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ 

çKISSsoftè ʽ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʥʴʦʤʫ ʚʽʜʧʦʚʽʜʥʦʾ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ 

(ʜʠʩʢʨʝʪʥʦʾ ʤʦʜʝʣʽ). ʇʝʨʝʥʝʩʝʥʥʷ ʮʴʦʛʦ ʬʘʡʣʫ ʟ ʦʜʥʦʛʦ ʢʦʤʧôʶʪʝʨʘ, ʜʝ 

ʚʩʪʘʥʦʚʣʝʥʠʡ KISSsoft  ʘʙʦ KISSsys ʥʘ ʽʥʰʠʡ ʜʦʟʚʦʣʷʻ ʧʦʚʥʽʩʪʶ ʧʝʨʝʥʦʩʠʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʚʦʨʝʥʫ ʜʠʩʢʨʝʪʥʫ ʤʦʜʝʣʴ, ʚʥʦʩʠʪʠ ʥʝʦʙʭʽʜʥʽ ʟʤʽʥʠ ʪʘ 

ʧʨʦʚʦʜʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʨʦʟʨʘʭʫʥʢʠ. 

ɺʠ ʤʦʞʝʪʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ KISSsoft Project 

Management ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʢʠ çʇʨʦʝʢʪè. ɺʠ ʤʦʞʝʪʝ ʚʽʜʢʨʠʚʘʪʠ, 

ʟʘʢʨʠʚʘʪʠ ʪʘ ʘʢʪʠʚʫʚʘʪʠ ʧʨʦʝʢʪʠ, ʚʩʪʘʚʣʷʪʠ ʬʘʡʣʠ ʚ ʧʨʦʝʢʪ ʘʙʦ ʚʠʜʘʣʷʪʠ ʾʭ, ʘ 

ʪʘʢʦʞ ʧʝʨʝʛʣʷʜʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʝʢʪʫ.  

ʂʦʞʥʝ ʦʢʨʝʤʝ ʚʽʢʥʦ, ʱʦ ʧʨʠʢʨʽʧʣʝʥʝ, ʚ ʽʥʪʝʨʬʝʡʩʽ ʢʦʨʠʩʪʫʚʘʯʘ ʤʦʞʥʘ 

ʧʨʠʭʦʚʘʪʠ ʘʙʦ ʚʽʜʦʙʨʘʟʠʪʠ ʚ ʛʦʣʦʚʥʦʤʫ ʤʝʥʶ çɺʠʜè. ʇʨʠʢʨʽʧʣʶʚʘʥʥʽ ʚʽʢʥʘ 

ð ʮʝ ʚʽʢʥʘ, ʷʢʽ ʤʦʞʥʘ ʚʽʣʴʥʦ ʧʝʨʝʤʽʱʫʚʘʪʠ ʥʘ ʨʦʙʦʯʦʤʫ ʩʪʦʣʽ, ʷʢ ʜʽʘʣʦʛʦʚʝ 

ʚʽʢʥʦ, ʘʙʦ ʧʨʠʢʨʽʧʣʶʚʘʪʠ ʜʦ ʩʪʦʨʽʥʦʢ ʧʨʦʛʨʘʤʠ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʟʨʫʯʥʦʤʫ ʜʣʷ 

ʚʘʩ ʧʦʨʷʜʢʫ. ʂʽʣʴʢʘ ʚʽʢʦʥ ʩʪʠʢʫʚʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʤʽʱʝʥʽ ʦʜʥʝ ʥʘ ʦʜʥʦʤʫ 

ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʚʢʣʘʜʦʢ. 

ʋ ʛʦʣʦʚʥʦʤʫ ʤʝʥʶ çʈʦʟʨʘʭʫʥʦʢè ʚʠ ʤʦʞʝʪʝ ʟʘʧʫʩʪʠʪʠ ʧʦʪʦʯʥʠʡ 

ʨʦʟʨʘʭʫʥʦʢ, ʜʦʜʘʪʠ ʙʽʣʴʰʝ ʦʙʯʠʩʣʝʥʴ ʜʦ ʤʦʜʫʣʷ ʦʙʯʠʩʣʝʥʴ ʷʢ ʩʪʘʥʜʘʨʪʥʽ ʘʙʦ 

ʩʧʝʮʽʘʣʴʥʽ ʚʢʣʘʜʢʠ ʪʘ ʚʠʢʣʠʢʘʪʠ ʜʦʜʘʪʢʦʚʽ ʦʙʯʠʩʣʝʥʥʷ ʷʢ ʜʽʘʣʦʛʦʚʽ ʚʽʢʥʘ. 

ɺʠʙʝʨʽʪʴ çʈʦʟʨʘʭʫʥʦʢè > çʇʘʨʘʤʝʪʨʠè, ʱʦʙ ʟʤʽʥʠʪʠ ʧʘʨʘʤʝʪʨʠ ʤʦʜʫʣʷ. 

ʋ ʛʦʣʦʚʥʦʤʫ ʤʝʥʶ çʇʨʦʪʦʢʦʣè ʚʠ ʟʥʘʡʜʝʪʝ ʜʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘ 

ʚʽʜʢʨʠʪʪʷ ʟʚʽʪʫ. ʉʠʩʪʝʤʘ ʟʘʚʞʜʠ ʬʦʨʤʫʻ ʟʚʽʪ ʜʣʷ ʧʦʪʦʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ. 

ʅʘʪʠʩʥʽʪʴ çʇʨʦʪʦʢʦʣè > çʅʘʣʘʰʪʫʚʘʥʥʷè, ʱʦʙ ʟʤʽʥʠʪʠ ʨʦʟʤʽʨ ʰʨʠʬʪʫ 

ʟʚʽʪʫ, ʧʦʣʷ ʩʪʦʨʽʥʢʠ ʪʘ ʦʙʩʷʛ. ɼʽʾ ʱʦʜʦ ʟʙʝʨʝʞʝʥʥʷ, ʚʽʜʧʨʘʚʣʝʥʥʷ ʪʘ ʜʨʫʢʫ 

ʘʢʪʠʚʥʽ, ʣʠʰʝ ʷʢʱʦ ʚʽʜʢʨʠʪʠʡ ʟʚʽʪ. 
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ɺʠ ʤʦʞʝʪʝ ʚʽʜʢʨʠʚʘʪʠ ʪʘ ʟʘʢʨʠʚʘʪʠ ʚʽʢʥʦ ɻʨʘʬʽʢʠ ʤʦʜʫʣʷ ʦʙʯʠʩʣʝʥʴ ʫ 

ʛʦʣʦʚʥʦʤʫ ʤʝʥʶ çɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷè. ɺʠʙʝʨʽʪʴ 3D ʝʢʩʧʦʨʪ, ʱʦʙ 

ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʽʥʪʝʨʬʝʡʩʽʚ CAD KISSsoft. ɺʠʙʝʨʽʪʴ çɻʨʘʬʽʯʥʝ 

ʟʦʙʨʘʞʝʥʥʷè > çʇʘʨʘʤʝʪʨʠè, ʱʦʙ ʚʠʙʨʘʪʠ ʩʠʩʪʝʤʫ ʉɸʇʈ, ʫ ʷʢʫ ʧʦʪʨʽʙʥʦ 

ʝʢʩʧʦʨʪʫʚʘʪʠ ʚʠʙʨʘʥʠʡ ʝʣʝʤʝʥʪ. 

ʋ ʤʝʥʶ çɼʦʧʦʚʥʝʥʥʷè ʚʠ ʟʥʘʡʜʝʪʝ ʽʥʩʪʨʫʤʝʥʪ ʣʽʮʝʥʟʫʚʘʥʥʷ, ʽʥʩʪʨʫʤʝʥʪ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʘ ʽʥʩʪʨʫʤʝʥʪ ʙʘʟʠ ʜʘʥʠʭ. ʋ ʮʴʦʤʫ ʛʦʣʦʚʥʦʤʫ ʤʝʥʶ ʚʠ ʤʦʞʝʪʝ 

ʟʘʧʫʩʪʠʪʠ ʢʘʣʴʢʫʣʷʪʦʨ Windows ʽ ʟʤʽʥʠʪʠ ʤʦʚʫ, ʽ ʩʠʩʪʝʤʫ ʦʜʠʥʠʮʴ. ʋ 

çɼʦʧʦʚʥʝʥʥʷè > çʇʘʨʘʤʝʪʨʠè ʤʦʞʥʘ ʟʤʽʥʠʪʠ ʟʘʛʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʛʨʘʤʠ, 

ʥʘʧʨʠʢʣʘʜ ʬʦʨʤʘʪʠ ʟʥʘʯʝʥʴ ʯʘʩʫ ʪʘ ʜʘʪʠ. 

ʋ ʢʽʥʮʽ ʧʘʥʝʣʽ ʤʝʥʶ ʚʠ ʟʥʘʡʜʝʪʝ ʧʽʢʪʦʛʨʘʤʫ çɼʦʚʽʜʢʘè, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʷʢʦʾ ʚʠ ʤʦʞʝʪʝ ʧʝʨʝʤʽʱʘʪʠʩʷ ʚ ʧʦʩʽʙʥʠʢʫ KISSsoft. 

ʂʨʽʤ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ, KISSsoft ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʦʥʪʝʢʩʪʥʽ ʤʝʥʶ ʚ 

ʙʘʛʘʪʴʦʭ ʤʽʩʮʷʭ. ʂʦʥʪʝʢʩʪʥʽ ʤʝʥʶ ʥʘʜʘʶʪʴ ʚʘʤ ʜʦʩʪʫʧ ʜʦ ʜʽʡ ʜʣʷ ʧʝʚʥʦʾ 

ʦʙʣʘʩʪʽ ʘʙʦ ʝʣʝʤʝʥʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɿʘʟʚʠʯʘʡ ʚʠ ʢʣʘʮʘʻʪʝ ʧʨʘʚʦʶ 

ʢʥʦʧʢʦʶ ʤʠʰʽ, ʱʦʙ ʚʽʜʦʙʨʘʟʠʪʠ ʢʦʥʪʝʢʩʪʥʝ ʤʝʥʶ. 

ʇʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʥʘʜʘʻ ʚʘʤ ʰʚʠʜhʠʡ ʜʦʩʪʫʧ ʜʦ ʜʽʡ ʽʟ ʤʝʥʶ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʦʩʦʙʣʠʚʦ ʯʘʩʪʦ. ɺʠ ʪʘʢʦʞ ʧʦʚʠʥʥʽ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ 

ʧʽʜʢʘʟʢʠ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʜʽʾ ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʘ 

ʪʘʢʦʞ ʽʥʰʽ ʦʧʠʩʠ ʚ ʨʷʜʢʫ ʩʪʘʥʫ. ɻʦʣʦʚʥʽ ʤʝʥʶ çʈʦʟʨʘʭʫʥʦʢè, çʇʨʦʪʦʢʦʣè ʽ 

çɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷè ʘʢʪʠʚʥʽ, ʣʠʰʝ ʷʢʱʦ ʚʽʜʢʨʠʪʠʡ ʤʦʜʫʣʴ ʨʦʟʨʘʭʫʥʢʫ. 

ɼʽʾ, ʜʦʩʪʫʧʥʽ ʚ ʮʠʭ ʤʝʥʶ, ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʪʦʯʥʦʛʦ ʤʦʜʫʣʷ 

ʦʙʯʠʩʣʝʥʥʷ. 

 

1.2 ɼʝʨʝʚʦ ʤʦʜʫʣʽʚ 
 

ɼʝʨʝʚʦ ʤʦʜʫʣʽʚ ʧʦʢʘʟʫʻ ʚʩʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʤʦʜʫʣʽ KISSsoft ʫ ʣʝʛʢʦʤʫ ʜʣʷ 

ʨʦʟʫʤʽʥʥʷ ʪʘ ʣʦʛʽʯʥʦ ʩʪʨʫʢʪʫʨʦʚʘʥʦʤʫ ʩʧʠʩʢʫ. ʑʦʙ ʚʽʜʢʨʠʪʠ ʤʦʜʫʣʴ, ʜʚʽʯʽ 

ʢʣʘʮʥʽʪʴ ʧʦ ʥʴʦʤʫ ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ. ʇʦʪʦʯʥʠʡ ʤʦʜʫʣʴ ʨʦʟʨʘʭʫʥʢʫ ʙʫʜʝ 

ʚʠʜ̔ʣʝʥʦ ʞʠʨʥʠʤ ʰʨʠʬʪʦʤ (ʨʠʩ. 1.3). 
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ʈʠʩ. 1.3. ɼʝʨʝʚʦ ʤʦʜʫʣʽʚ 

 

1.3 ɺʽʢʥʦ ʨʝʟʫʣʴʪʘʪʽʚ 

ʋ ʚʽʢʥʽ ʨʝʟʫʣʴʪʘʪʽʚ KISSsoft ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʧʦʪʦʯʥʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ (ʨʠʩ. 1.4). 

 
ʈʠʩ. 1.4. ɺʽʢʥʦ ʨʝʟʫʣʴʪʘʪʽʚ 
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1.4 ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ 
 

ʋ KISSsoft ʚʠ ʤʦʞʝʪʝ ʚʽʜʢʨʠʪʠ ʩʪʽʣʴʢʠ ʛʨʘʬʽʯʥʠʭ ʚʽʢʦʥ, ʩʢʽʣʴʢʠ ʚʘʤ 

ʧʦʪʨʽʙʥʦ, ʽ ʚʧʦʨʷʜʢʫʚʘʪʠ ʾʭ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʽʥʰʽ ʧʨʠʢʨʽʧʣʶʚʘʥʥʽ ʚʽʢʥʘ. ʎʝ 

ʦʟʥʘʯʘʻ, ʱʦ ʚʠ ʤʦʞʝʪʝ ʚʽʜʨʘʟʫ ʧʦʙʘʯʠʪʠ ʚʩʽ ʛʨʘʬʽʢʠ ʪʘ ʜʽʘʛʨʘʤʠ, ʥʝʦʙʭʽʜʥʽ 

ʜʣʷ ʚʘʰʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʜʦʜʘʪʠ ʛʨʘʬʽʯʥʝ ʚʽʢʥʦ ʜʦ ʚʢʣʘʜʢʠ 

çʉʧʠʩʦʢ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴè, ʥʝʦʙʭʽʜʥʦ ʚ ʙʘʞʘʥʦʤʫ ʚʽʢʥʽ ʥʘʪʠʩʥʫʪʠ 

ʢʥʦʧʢʫ çɼʦʜʘʪʠ ʜʦ ʩʧʠʩʢʫ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴè (ʨʠʩ. 1.5). 

 
 

 

ʈʠʩ. 1.5. ʉʪʚʦʨʝʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ 
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2. ɺʀʂʆʅɸʅʅʗ ʈʆɿʈɸʍʋʅʂɯɺ ʊʀʇʆɺʀʍ 

ʇɽʈɽɼɸʏ 

2.1 ʈʦʟʨʘʭʫʥʦʢ ʢʦʩʦʟʫʙʦʾ ʮʠʣʽʥʜʨʠʯʥʦʾ ʧʝʨʝʜʘʯʽ 

ɼʣʷ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʥʝʦʙʭʽʜʥʦ ʫ ʚʽʢʥʽ çʄʦʜʫʣʽè ʥʝʦʙʭʽʜʥʦ ʦʙʨʘʪʠ ʧʫʥʢʪ 

çʇʘʨʘ ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩè (ʨʠʩ. 2.1). 
 

 

ʈʠʩ. 2.1. ɺʠʙʽʨ ʤʦʜʫʣʷ 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʧʝʨʝʭʦʜʠʤʦ ʜʦ ʦʩʥʦʚʥʦʛʦ ʚʽʢʥʘ, ʢʫʜʠ ʚʥʦʩʷʪʴʩʷ ʚʩʽ 

ʥʝʦʙʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ (ʨʠʩ. 2.2). 
 

 

ʈʠʩ. 2.2. ʆʩʥʦʚʥʝ ʨʦʙʦʯʝ ʚʽʢʥʦ 

 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʟʘʧʦʚʥʝʥʥʷ ʚʢʣʘʜʢʠ çɹʘʟʦʚʽ ʜʘʥʽè, ʘ ʩʘʤʝ ʟ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʴ ʢʥʦʧʢʦʶ 

çʈʦʟʨʘʭʫʥʦʢè  (ʨʠʩ. 2.3). 
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ʈʠʩ. 2.3. ɺʭʽʜʥʘ ʛʝʦʤʝʪʨʽʷ 

 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʦʙʠʨʘʻʤʦ ʤʘʪʝʨʽʘʣʠ ʢʦʣʽʩ ʪʘ ʤʘʪʝʨʽʘʣ ʤʘʩʪʠʣʘ, ʘ 

ʪʘʢʦʞ ʪʠʧ ʟʤʘʱʫʚʘʥʥʷ ʧʝʨʝʜʘʯʽ (ʨʠʩ. 2.4). 
 

 

ʈʠʩ. 2.4. ɺʠʙʽʨ ʤʘʪʝʨʽʘʣʫ ʢʦʣʽʩ ʪʘ ʤʘʩʣʘ 

 

 

ɼʣʷ ʙʽʣʴʰ ʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʥʝʦʙʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʟʨʘʭʦʚʫʻʤʦ ʚʩʽ 

ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ. ʅʘ ʧʘʥʝʣʽ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʦʙʠʨʘʻʤʦ ʢʥʦʧʢʫ çʊʦʯʥʝ 

ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚè (ʨʠʩ. 2.5). 

ʋ ʚʽʜʨʠʪʦʤʫ ʚʽʢʥʽ çʊʦʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚè ʥʘʣʘʰʪʦʚʫʻʤʦ 

ʤʽʥʽʤʘʣʴʥʽ ʪʘ ʤʘʢʩʠʤʘʣʴʥʽ ʤʦʞʣʠʚʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʜʘʯʽ, ʧʽʩʣʷ ʯʦʛʦ 

ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ çʈʦʟʨʘʭʫʥʦʢè (ʨʠʩ. 2.6). 
 

 

ʈʠʩ. 2.6. ɿʘʧʦʚʥʝʥʥʷ ʤʝʞ ʧʽʜʙʦʨʫ ʧʘʨʘʤʝʪʨʽʚ 

 

 

ʈʠʩ. 2.5. ʊʦʯʥʝ ʚʠʟʥʘʯʝʥʥʷ 

ʨʦʟʤʽʨʽʚ 
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ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʪ ʚʠʢʦʥʘʚ ʨʦʟʨʘʭʫʥʦʢ, ʧʝʨʝʭʦʜʠʤʦ ʜʦ 

ʚʢʣʘʜʢʠ çʈʝʟʫʣʴʪʘʪʠè ʪʘ ʩʝʨʝʜ ʥʠʭ ʦʙʠʨʘʻʤʦ ʦʧʪʠʤʘʣʴʥʽ ʜʣʷ ʥʘʰʦʾ ʟʘʜʘʯʽ 

ʧʘʨʘʤʝʪʨʠ ʧʝʨʝʜʘʯʽ, ʧʽʩʣʷ ʯʦʛʦ ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ çɿʘʩʪʦʩʫʚʘʪʠè (ʨʠʩ. 2.7). 
 

 

ʈʠʩ. 2.7. ɺʠʙʽʨ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʜʘʯʽ 
 

ʆʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʬʽʢʫ ʫ ʚʢʣʘʜʮʽ 

çɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷè (ʨʠʩ. 2.8). ʅʘʡʢʨʘʱʠʤ ʜʣʷ ʚʠʙʦʨʫ ʙʫʜʝ ʚʘʨʽʘʥʪ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʦʛʦ ʣʝʞʘʪʴ ʫ ʟʝʣʝʥʽʡ ʟʦʥʽ. 
 

 
ʈʠʩ. 2.8. ɺʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ 
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  ɿʘʢʨʠʚʰʠ ʚʽʢʥʦ çʊʦʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚè ʪʘ ʧʝʨʝʭʦʜʠʤʦ ʜʦ 

ʚʢʣʘʜʢʠ çʅʘʚʘʥʪʘʞʝʥʥʷè ʪʘ ʚʚʦʜʠʤʦ ʩʠʣʠ, ʷʢʠʤʠ ʥʘʚʘʥʪʘʞʝʥʘ ʧʝʨʝʜʘʯʘ 

(ʨʠʩ. 2.9). 
 

 

ʈʠʩ. 2.9. ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʝʨʝʜʘʯʫ 

 

ʋ ʚʢʣʘʜʮʽ çʈʦʟʨʘʭʫʥʦʢè ʩʪʘʚʠʤʦ ʧʦʟʥʘʯʢʫ ʙʽʣʷ ʪʠʭ ʧʫʥʢʪʽʚ, ʨʦʟʨʘʭʫʥʦʢ 

ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ (ʨʠʩ. 2.10). 
 

 

ʈʠʩ. 2.10. ɺʠʙʽʨ ʥʝʦʙʭʽʜʥʠʭ ʤʦʜʫʣʽʚ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

 

ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʙʫʣʦ ʚʚʝʜʝʥʦ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ, ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʦʙʠʨʘʻʤʦ ʢʥʦʧʢʫ çɺʠʢʦʥʘʪʠ ʨʦʟʨʘʭʫʥʦʢè (ʨʠʩ. 2.11). 
 

 

ʈʠʩ.2.11. ɺʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʫ 
 

ʈʦʟʨʘʭʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ ʙʫʜʫʪʴ ʚʠʚʝʜʝʥʽ ʫ ʚʽʢʥʦ çʈʝʟʫʣʴʪʘʪʠè. ɼʣʷ 

ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʨʦʟʨʘʭʫʥʢʽʚ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʡʪʠ ʜʦ ʚʢʣʘʜʢʠ 

çɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷè ʚ ʛʦʣʦʚʥʦʤʫ ʤʝʥʶ (ʨʠʩ. 2.12). 
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ʈʠʩ. 2.12. ʇʝʨʝʭʽʜ ʜʦ ʚʢʣʘʜʢʠ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

 

ʋ ʥʦʚʦʤʫ ʚʽʢʥʽ ʦʙʠʨʘʻʤʦ ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʥʝʦʙʭʽʜʥʽ ʥʘʤ ʨʝʟʫʣʴʪʘʪʠ. 

ʅʘʧʨʠʢʣʘʜ, ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʫ ʚʢʣʘʜʮʽ çʂʦʥʪʘʢʪʥʠʡ ʘʥʘʣʽʟè 

(ʨʠʩ. 2.13) (ʧʦʧʝʨʝʜʥʴʦ ʥʝʦʙʭʽʜʥʦ ʦʙʨʘʪʠ ʧʫʥʢʪ çʂʦʥʪʘʢʪʥʠʡ ʘʥʘʣʽʟè ʫ 

ʚʢʣʘʜʮʽ çʈʦʟʨʘʭʫʥʦʢè). 
 

 

ʈʠʩ. 2.13. ʂʦʥʪʘʢʪʥʠʡ ʘʥʘʣʽʟ 

 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʨʦʟʨʘʭʦʚʘʥʦʾ ʧʝʨʝʜʘʯʽ (ʧʣʦʩʢʦʛʦ ʯʠ 

ʧʨʦʩʪʦʨʦʚʦʛʦ) ʫ ʚʢʣʘʜʮʽ çɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷè ʥʝʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ ʧʫʥʢʪ 

çɻʝʦʤʝʪʨʽʷ 2Dè (ʘʙʦ çɻʝʦʤʝʪʨʽʷ 3Dè) ʽ ʫʞʝ ʚ ʥʴʦʤʫ ʦʙʨʘʪʠ ʥʝʦʙʭʽʜʥʝ 

ʟʦʙʨʘʞʝʥʥʷ (ʨʠʩ. 2.14). 
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ʈʠʩ. 2.14. ʇʨʠʢʣʘʜ ʟʦʙʨʘʞʝʥʥʷ ʧʝʨʝʜʘʯʽ 

ʂʨʽʤ ʪʦʛʦ, ʚʘʨʪʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʚʢʣʘʜʢʫ çʄʦʜʠʬʽʢʘʮʽʾè, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʨʘʜʽʫʩ ʟʘʦʢʨʫʛʣʝʥʥʷ ʛʦʣʦʚʢʠ ʟʫʙʮʽʚ ʘʙʦ 

ʧʘʨʘʤʝʪʨʠ ʟʨʽʟʫ ʢʨʦʤʢʠ. 

ʅʠʞʯʝ ʥʘʚʝʜʝʥʽ ʜʝʷʢʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʜʽʘʛʨʘʤʠ, ʷʢʽ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʜʣʷ 

ʮʠʣʽʥʜʨʠʯʥʦʾ ʧʝʨʝʜʘʯʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʢʣʘʜʢʠ çʂʦʥʪʘʢʪʥʠʡ ʘʥʘʣʽʟè (ʨʠʩ. 

2.15). 
 

 

ʘ 
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ʚ 
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ʜ 
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ʈʠʩ. 2.15. ʇʨʠʢʣʘʜʠ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ: 

ʘ ï ʬʦʨʤʘ ʟʫʙʽʚ ʰʝʩʪʝʨʥʽ ʪʘ ʢʦʣʝʩʘ; ʙ ï ʣʽʥʽʷ ʟʘʯʝʧʣʝʥʥʷ; ʚ ï ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ 

ʨʦʟʧʦʜʽʣʫ ʢʦʥʪʘʢʪʥʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʧʠʪʦʤʦʛʦ ʢʦʚʟʘʥʥʷ ʪʘ ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ; ʛ - ʛʨʘʬʽʯʥʝ 

ʟʦʙʨʘʞʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ, ʚôʷʟʢʦʩʪʽ ʤʘʩʪʠʣʘ ʪʘ ʛʣʠʙʠʥʘ ʟʤʽʮʥʝʥʦʛʦ ʰʘʨʫ; ʜ - ʛʨʘʬʽʯʥʝ 

ʟʦʙʨʘʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠ ʢʦʥʪʘʢʪʽ, ʪʦʚʱʠʥʠ ʤʘʩʪʠʣʴʥʦʛʦ ʰʘʨʫ ʪʘ ʢʦʥʪʘʢʪʥʦʛʦ 

ʟʤʠʥʘʥʥʷ; ʝ - ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʨʘʜʽʫʩʽʚ ʪʘ ʢʫʪʽʚ ʙʽʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʪʘ ʢʨʝʩʣʝʥʥʷ ʩʠʪʝʤʠ 
 

ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʢʣʘʜʢʠ çʉʪʚʦʨʠʪʠ ʧʨʦʪʦʢʦʣè ʤʦʞʥʘ 

ʩʢʣʘʩʪʠ ʟʚʽʪ ʜʣʷ ʨʦʟʨʘʭʦʚʘʥʦʾ ʧʝʨʝʜʘʯʽ (ʨʠʩ. 2.16). 
 

 

ʈʠʩ. 2.16 ʉʪʚʦʨʝʥʥʷ ʟʚʽʪʫ 

 

2.2 ʈʦʟʨʘʭʫʥʦʢ ʜʚʦʟʘʭʽʜʥʦʾ ʯʝʨʚôʷʯʥʦʾ ʧʝʨʝʜʘʯʽ 

ʈʦʟʨʘʭʫʥʦʢ ʯʝʨʚôʷʯʥʦʾ ʧʝʨʝʜʘʯʽ ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʦʛʽʯʥʦ ʜʦ ʨʦʟʨʘʭʫʥʢʫ 

ʮʠʣʽʥʜʨʠʯʥʦʾ ʧʝʨʝʜʘʯʽ. 

ɼʣʷ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʥʝʦʙʭʽʜʥʦ ʫ ʚʽʢʥʽ çʄʦʜʫʣʽè ʥʝʦʙʭʽʜʥʦ ʦʙʨʘʪʠ ʧʫʥʢʪ 

çʏʝʨʚ'ʷʢʠ ʟ ʛʣʦʙʦʾʜʘʣʴʥʠʤ ʟʫʙʯʘʩʪʠʤ ʢʦʣʝʩʦʤè (ʨʠʩ. 2.17). 
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ʈʠʩ. 2.17. ɺʠʙʽʨ ʤʦʜʫʣʷ 

 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʧʝʨʝʭʦʜʠʤʦ ʜʦ ʦʩʥʦʚʥʦʛʦ ʚʽʢʥʘ, ʢʫʜʠ ʚʥʦʩʠʤʦ ʚʩʽ 

ʥʝʦʙʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ (ʨʠʩ. 2.18). 
 

 

ʈʠʩ. 2.18. ʆʩʥʦʚʥʝ ʨʦʙʦʯʝ ʚʽʢʥʦ 

 

ʇʦʯʠʥʘʻʤʦ ʟ ʟʘʧʦʚʥʝʥʥʷ ʚʢʣʘʜʢʠ çɹʘʟʦʚʽ ʜʘʥʽè, ʘ ʩʘʤʝ ʟ ʛʝʦʤʝʪʨʽʾ. ʇʨʠ 

ʨʦʟʨʘʭʫʥʢʫ ʥʝʦʙʭʽʜʥʠʭ ʚʝʣʠʯʠʥ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʴ ʢʥʦʧʢʦʶ çʈʦʟʨʘʭʫʥʦʢè 

 (ʨʠʩ. 2.19). 
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ʈʠʩ. 2.19. ɺʭʽʜʥ ̔ ʧʘʨʘʤʝʪʨʠ 

 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʻ ʚʠʙʽʨ ʤʘʪʝʨʽʘʣʫ ʢʦʣʝʩʘ ʪʘ ʯʝʨʚôʷʢʘ, ʘ ʪʘʢʦʞ ʤʘʪʝʨʽʘʣ 

ʤʘʩʪʠʣʘ, ʪʠʧ ʟʤʘʱʫʚʘʥʥʷ ʧʝʨʝʜʘʯʽ (ʨʠʩ. 2.20). 
 

 

ʈʠʩ. 2.20. ɺʠʙʽʨ ʤʘʪʝʨʽʘʣʫ ʢʦʣʝʩʘ, ʯʝʨʚôʷʢʘ ʪʘ ʤʘʩʣʘ 
 

 

ɼʣʷ ʙʽʣʴʰ ʪʦʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ 

ʨʦʟʨʘʭʫʻʤʦ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʛʝʦʤʝʪʨʠʯʥʽ 

ʧʘʨʘʤʝʪʨʠ. ʅʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʦʙʠʨʘʻʤʦ ʢʥʦʧʢʫ çʊʦʯʥʝ ʚʠʟʥʘʯʝʥʥʷ 

ʨʦʟʤʽʨʽʚè (ʨʠʩ. 2.21). 

ʋ ʚʽʜʢʨʠʪʦʤʫ ʚʽʢʥʽ çʊʦʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚè ʥʘʣʘʰʪʦʚʫʻʤʦ 

ʤʽʥʽʤʘʣʴʥʽ ʪʘ ʤʘʢʩʠʤʘʣʴʥʽ ʤʦʞʣʠʚʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʜʘʯʽ, ʧʽʩʣʷ ʯʦʛʦ 

ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ çʈʦʟʨʘʭʫʥʦʢè (ʨʠʩ. 2.22). 
 

 

ʈʠʩ. 2.22. ɿʘʧʦʚʥʝʥʥʷ ʤʝʞ ʧʽʜʙʦʨʫ ʧʘʨʘʤʝʪʨʽʚ 

 

ʈʠʩ. 2.21. ʊʦʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚ 
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ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʧʨʦʛʨʘʤʘ ʟʨʦʙʠʣʘ ʨʦʟʨʘʭʫʥʦʢ, ʧʝʨʝʭʦʜʠʤʦ ʜʦ ʚʢʣʘʜʢʠ 

çʈʝʟʫʣʴʪʘʪʠè ʪʘ ʩʝʨʝʜ ʥʠʭ ʦʙʠʨʘʻʤʦ ʦʧʪʠʤʘʣʴʥʽ ʜʣʷ ʥʘʰʦʾ ʟʘʜʘʯʽ ʧʘʨʘʤʝʪʨʠ 

ʧʝʨʝʜʘʯʽ, ʧʽʩʣʷ ʯʦʛʦ ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ çɿʘʩʪʦʩʫʚʘʪʠè (ʨʠʩ. 2.23). 
 

 

ʈʠʩ. 2.23. ɺʠʙʽʨ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʜʘʯʽ 

ʆʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʘʛʨʘʤʠ ʫ 

ʚʢʣʘʜʮʽ çɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷè (ʨʠʩ. 2.24). ʅʘʡʢʨʘʱʠʤ ʜʣʷ ʚʠʙʦʨʫ ʙʫʜʝ 

ʚʘʨʽʘʥʪ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʦʛʦ ʣʝʞʘʪʴ ʫ ʟʝʣʝʥʽʡ ʟʦʥʽ. 
 

 
ʈʠʩ. 2.24. ɺʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ 
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ʇʽʩʣʷ ʟʘʢʨʠʪʪʷ ʚʽʢʥʘ çʊʦʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚè ʧʝʨʝʭʦʜʠʤʦ ʜʦ 

ʚʢʣʘʜʢʠ çʅʘʚʘʥʪʘʞʝʥʥʷè ʪʘ ʚʚʦʜʠʤʦ ʩʠʣʠ, ʷʢʠʤʠ ʥʘʚʘʥʪʘʞʝʥʘ ʧʝʨʝʜʘʯʘ 

(ʨʠʩ. 2.25). 
 

 

ʈʠʩ. 2.25. ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʝʨʝʜʘʯʫ 

 

ʋ ʚʢʣʘʜʮʽ çʈʦʟʨʘʭʫʥʦʢè ʩʪʘʚʠʤʦ ʧʦʟʥʘʯʢʫ ʙʽʣʷ ʪʠʭ ʧʫʥʢʪʽʚ, ʨʦʟʨʘʭʫʥʦʢ 

ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ (ʨʠʩ. 2.26). 

 

 
ʈʠʩ. 2.26. ɺʠʙʽʨ ʥʝʦʙʭʽʜʥʠʭ ʤʦʜʫʣʽʚ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

 

ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʙʫʣʦ ʚʚʝʜʝʥʦ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ, ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʦʙʠʨʘʻʤʦ ʢʥʦʧʢʫ çɺʠʢʦʥʘʪʠ ʨʦʟʨʘʭʫʥʦʢè (ʨʠʩ. 2.27). 
 

 

ʈʠʩ.2.27. ɺʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʫ 

 

ʈʦʟʨʘʭʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ ʙʫʜʫʪʴ ʚʠʚʝʜʝʥʽ ʫ ʚʽʢʥʦ çʈʝʟʫʣʴʪʘʪʠè. ɼʣʷ 

ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʨʦʟʨʘʭʫʥʢʽʚ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʡʪʠ ʜʦ ʚʢʣʘʜʢʠ 

çɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷè ʚ ʛʦʣʦʚʥʦʤʫ ʤʝʥʶ (ʨʠʩ. 2.28). 
 

 

ʈʠʩ. 2.28. ʇʝʨʝʭʽʜ ʜʦ ʚʢʣʘʜʢʠ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

 



23 
 

ʋ ʚʽʢʥʽ ʦʙʠʨʘʻʤʦ ʥʝʦʙʭʽʜʥʽ ʥʘʤ ʨʝʟʫʣʴʪʘʪʠ ʜʣʷ ʧʝʨʝʛʣʷʜʫ. ʅʘʧʨʠʢʣʘʜ, 

ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʫ ʚʢʣʘʜʮʽ çɸʥʘʣʽʟè (ʨʠʩ. 2.29) (ʧʦʧʝʨʝʜʥʴʦ 

ʥʝʦʙʭʽʜʥʦ ʦʙʨʘʪʠ ʧʫʥʢʪ çʅʘʚʘʥʪʘʞʝʥʥʷè ʫ ʚʢʣʘʜʮʽ çʈʦʟʨʘʭʫʥʦʢè). 
 

 

 

ʈʠʩ. 2.29. ɸʥʘʣʽʟ 

 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʧʝʨʝʜʘʯʽ (ʧʣʦʩʢʦʛʦ ʯʠ ʧʨʦʩʪʦʨʦʚʦʛʦ) ʫ 

ʚʢʣʘʜʮʽ çɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷè ʥʝʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ ʧʫʥʢʪ çɻʝʦʤʝʪʨʽʷ 2Dè 

(ʘʙʦ çɻʝʦʤʝʪʨʽʷ 3Dè) ʽ ʫʞʝ ʚ ʥʴʦʤʫ ʦʙʨʘʪʠ ʥʝʦʙʭʽʜʥʝ ʟʦʙʨʘʞʝʥʥʷ (ʨʠʩ. 2.30). 
 
 

 

ʈʠʩ. 2.30. ʇʨʠʢʣʘʜ ʟʦʙʨʘʞʝʥʥʷ ʧʝʨʝʜʘʯʽ 
 

ʂʨʽʤ ʪʦʛʦ, ʚʘʨʪʦ ʟʚʝʨʥʫʪʠ ʥʘ ʚʢʣʘʜʢʫ çʄʦʜʠʬʽʢʘʮʽʾè, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ 

ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʨʘʜʽʫʩ ʟʘʦʢʨʫʛʣʝʥʥʷ ʛʦʣʦʚʢʠ ʟʫʙʮʽʚ ʘʙʦ ʧʘʨʘʤʝʪʨʠ ʟʨʽʟʫ 

ʢʨʦʤʢʠ. 

ʅʠʞʯʝ ʥʘʚʝʜʝʥʽ ʜʝʷʢʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʜʽʘʛʨʘʤʠ, ʷʢʽ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʜʣʷ 

ʯʝʨʚôʷʯʥʦʾ ʧʝʨʝʜʘʯʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʢʣʘʜʢʠ çʂʦʥʪʘʢʪʥʠʡ ʘʥʘʣʽʟè (ʨʠʩ. 2.31). 
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ʈʠʩ. 2.31. ʇʨʠʢʣʘʜʠ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ 

 

ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʢʣʘʜʢʠ çʉʪʚʦʨʠʪʠ ʧʨʦʪʦʢʦʣè ʤʦʞʥʘ 

ʩʢʣʘʩʪʠ ʟʚʽʪ ʜʣʷ ʨʦʟʨʘʭʦʚʘʥʦʾ ʧʝʨʝʜʘʯʽ (ʨʠʩ. 2.32). 

 
ʈʠʩ. 2.32. ʉʪʚʦʨʝʥʥʷ ʟʚʽʪʫ 

 

2.3 ʈʦʟʨʘʭʫʥʦʢ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʜʘʯʽ ʛʚʠʥʪ-ʛʘʡʢʠ 

ɼʣʷ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʥʝʦʙʭʽʜʥʦ ʫ ʚʽʢʥʽ çʃʽʥʽʡʥʠʡ ʧʨʠʚʽʜè ʥʝʦʙʭʽʜʥʦ 

ʦʙʨʘʪʠ ʧʫʥʢʪ çʇʘʨʘ ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩè (ʨʠʩ. 2.33). 
 

 

ʈʠʩ. 2.33. ɺʠʙʽʨ ʤʦʜʫʣʷ 
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ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʧʝʨʝʭʦʜʠʤʦ ʜʦ ʦʩʥʦʚʥʦʛʦ ʚʽʢʥʘ, ʢʫʜʠ ʚʥʦʩʷʪʴʩʷ ʚʩʽ 

ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ (ʨʠʩ. 2.34). 
 

 

ʈʠʩ. 2.34. ʆʩʥʦʚʥʝ ʨʦʙʦʯʝ ʚʽʢʥʦ 

 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʟʘʧʦʚʥʝʥʥʷ ʚʢʣʘʜʢʠ çɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʜʘʥʽè 

(ʨʠʩ. 3.35). 
 

 

ʈʠʩ. 2.35. ʇʘʨʘʤʝʪʨʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʝʨʝʜʘʯʽ 

 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʥʝʦʙʭʽʜʥʦ ʚʚʝʩʪʠ ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʝʨʝʜʘʯʽ. ʎʝ 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʙʦʨʫ ʨʦʟʤʽʨʽʚ ʽʟ ʩʪʘʥʜʘʨʪʫ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʣʘʩʥʦʛʦ ʚʚʝʜʝʥʥʷ (ʨʠʩ. 2.36). 
 

 

ʘ 
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ʙ 

ʈʠʩ. 2.36. ʆʙʨʘʥʥʷ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʜʘʯʽ: 

ʘ - ʚʠʙ̔ʨ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʨʦʟʤʽʨʽʚ, ʙ - ʚʣʘʩʥʝ ʚʚʝʜʝʥʥʷ 
 

 

ʇʽʩʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʦʙʨʘʪʠ ʜʦʜʘʪʢʦʚʽ ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʫ ʚʢʣʘʜʮʽ 

çɻʝʦʤʝʪʨʽʷè (ʨʠʩ. 2.37). 
 

 

ʈʠʩ. 2.37. ɻʝʦʤʝʪʨʽʷ 

 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʦʙʠʨʘʻʤʦ ʤʘʪʝʨʽʘʣʠ ʰʧʠʥʜʝʣʷ ʪʘ ʛʘʡʢʠ (ʨʠʩ. 2.38). 
 

 

ʈʠʩ. 2.38. ɺʠʙʽʨ ʤʘʪʝʨʽʘʣʫ ʰʧʠʥʜʝʣʷ ʪʘ ʛʘʡʢʠ 

 

 

ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʙʫʣʦ ʚʚʝʜʝʥʦ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ, ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʦʙʠʨʘʻʤʦ ʢʥʦʧʢʫ çɺʠʢʦʥʘʪʠ ʨʦʟʨʘʭʫʥʦʢè (ʨʠʩ. 2.39). 
 

 

ʈʠʩ. 2.39. ɺʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʫ 

 

 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʙʫʜʫʪʴ ʚʠʚʝʜʝʥʽ ʫ ʚʽʢʥʦ 

çʈʝʟʫʣʴʪʘʪʠè (ʨʠʩ. 2.40). 
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ʈʠʩ. 2.40. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ 

 

 

ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʢʣʘʜʢʠ çʉʪʚʦʨʠʪʠ ʧʨʦʪʦʢʦʣè ʤʦʞʥʘ 

ʩʢʣʘʩʪʠ ʟʚʽʪ ʜʣʷ ʨʦʟʨʘʭʦʚʘʥʦʾ ʧʝʨʝʜʘʯʽ (ʨʠʩ. 2.41). 
 
 

 

ʈʠʩ. 2.41. ʉʪʚʦʨʝʥʥʷ ʟʚʽʪʫ 

 

 

2.4 ʈʦʟʨʘʭʫʥʦʢ ʢʦʥʽʯʥʦʾ ʧʝʨʝʜʘʯʽ 
 

ɼʣʷ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʥʝʦʙʭʽʜʥʦ ʫ ʚʽʢʥʽ çʄʦʜʫʣʽè ʦʙʨʘʪʠ ʧʫʥʢʪ çʂʦʥʽʯʥʽ 

ʪʘ ʛʽʧʦʾʜʥʽ ʟʫʙʯʘʩʪʽ ʢʦʣʝʩʘè (ʨʠʩ. 2.42). 
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ʈʠʩ. 2.42. ɺʠʙʽʨ ʤʦʜʫʣʷ 

 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʧʝʨʝʭʦʜʠʤʦ ʜʦ ʦʩʥʦʚʥʦʛʦ ʚʽʢʥʘ, ʢʫʜʠ ʚʥʦʩʷʪʴʩʷ ʚʩʽ 

ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ (ʨʠʩ. 2.43). 
 

 

ʈʠʩ. 2.43. ʆʩʥʦʚʥʝ ʨʦʙʦʯʝ ʚʽʢʥʦ 

 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʟʘʧʦʚʥʝʥʥʷ ʚʢʣʘʜʢʠ çɹʘʟʦʚʽ ʜʘʥʽè, ʘ ʩʘʤʝ ʟ 

ʚʠʙʦʨʫ ʢʦʥʬʽʛʫʨʘʮʽʾ, ʘ ʪʘʢʦʞ ʟʘʧʦʚʥʝʥʥʷ ʛʝʦʤʝʪʨʽʾ. ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʨʦʟʨʘʭʫʥʢʫ ʜʝʷʢʠʭ ʚʝʣʠʯʠʥ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʴ ʢʥʦʧʢʦʶ çʈʦʟʨʘʭʫʥʦʢè  

(ʨʠʩ. 2.44). 
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ʈʠʩ. 2.44. ɺʭʽʜʥʽ ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ 

 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʦʙʠʨʘʻʤʦ ʤʘʪʝʨʽʘʣʠ ʢʦʣʽʩ ʪʘ ʤʘʪʝʨʽʘʣ ʤʘʩʪʠʣʘ, ʘ 

ʪʘʢʦʞ ʪʠʧ ʟʤʘʱʫʚʘʥʥʷ ʧʝʨʝʜʘʯʽ (ʨʠʩ. 2.45). 
 

 

ʈʠʩ. 2.45. ɺʠʙʽʨ ʤʘʪʝʨʽʘʣʫ ʢʦʣʽʩ ʪʘ ʤʘʩʣʘ 

 

ɼʣʷ ʙʽʣʴʰ ʪʦʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ 

ʨʦʟʨʘʭʦʚʫʻʤʦ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʛʝʦʤʝʪʨʠʯʥʽ 

ʧʘʨʘʤʝʪʨʠ. ʅʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʦʙʠʨʘʻʤʦ ʢʥʦʧʢʫ çʊʦʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚè (ʨʠʩ. 2.46). 

  

 ʋ ʚʽʜʨʠʪʦʤʫ ʚʽʢʥʽ çʊʦʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚè ʥʘʣʘʰʪʦʚʫʻʤʦ 

ʤʽʥʽʤʘʣʴʥʽ ʪʘ ʤʘʢʩʠʤʘʣʴʥʽ ʤʦʞʣʠʚʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʜʘʯʽ, ʧʽʩʣʷ ʯʦʛʦ 

ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ çʈʦʟʨʘʭʫʥʦʢè (ʨʠʩ. 2.47). 
 

 

ʈʠʩ. 2.47. ɿʘʧʦʚʥʝʥʥʷ ʤʝʞ ʧʽʜʙʦʨʫ ʧʘʨʘʤʝʪʨʽʚ 

 

 

ʈʠʩ. 2.46. ʊʦʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚ 
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ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʟʘʚʝʨʰʠʚ ʨʦʟʨʘʭʫʥʦʢ, ʧʝʨʝʭʦʜʠʤʦ ʜʦ 

ʚʢʣʘʜʢʠ çʈʝʟʫʣʴʪʘʪʠè ʪʘ ʩʝʨʝʜ ʥʠʭ ʦʙʠʨʘʻʤʦ ʦʧʪʠʤʘʣʴʥʽ ʜʣʷ ʥʘʰʦʾ ʟʘʜʘʯʽ 

ʧʘʨʘʤʝʪʨʠ ʧʝʨʝʜʘʯʽ, ʧʽʩʣʷ ʯʦʛʦ ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ çɿʘʩʪʦʩʫʚʘʪʠè (ʨʠʩ. 

2.48). 
 

 

ʈʠʩ. 2.48. ɺʠʙʽʨ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʜʘʯʽ 

ʆʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʬʽʢʫ ʫ ʚʢʣʘʜʮʽ 

çɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷè (ʨʠʩ. 2.49). ʅʘʡʢʨʘʱʠʤ ʜʣʷ ʚʠʙʦʨʫ ʙʫʜʝ ʚʘʨʽʘʥʪ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʦʛʦ ʣʝʞʘʪʴ ʫ ʟʝʣʝʥʽʡ ʟʦʥʽ. 
 

 
ʈʠʩ. 2.49. ɺʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʘ 
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ɿʘʢʨʠʚʰʠ ʚʽʢʥʦ çʊʦʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚè ʧʝʨʝʭʦʜʠʤʦ ʜʦ ʚʢʣʘʜʢʠ 

çʅʘʚʘʥʪʘʞʝʥʥʷè ʪʘ ʚʚʦʜʠʤʦ ʟʫʩʠʣʣʷ, ʷʢʠʤʠ ʥʘʚʘʥʪʘʞʝʥʘ ʧʝʨʝʜʘʯʘ (ʨʠʩ. 

2.50). 
 

 

ʈʠʩ. 2.50. ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʝʨʝʜʘʯʫ 

 

ʋ ʚʢʣʘʜʮʽ çʈʦʟʨʘʭʫʥʦʢè ʩʪʘʚʠʤʦ ʧʦʟʥʘʯʢʫ ʙʽʣʷ ʪʠʭ ʧʫʥʢʪʽʚ, ʨʦʟʨʘʭʫʥʦʢ 

ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ (ʨʠʩ. 2.51). 
 

 

ʈʠʩ. 2.51. ɺʠʙʽʨ ʥʝʦʙʭʽʜʥʠʭ ʤʦʜʫʣʽʚ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

 

ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʚʚʝʜʝʥʦ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ, ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʦʙʠʨʘʻʤʦ ʢʥʦʧʢʫ çɺʠʢʦʥʘʪʠ ʨʦʟʨʘʭʫʥʦʢè (ʨʠʩ. 2.52). 
 

 

ʈʠʩ.2.52. ɺʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʫ 

 

ʈʦʟʨʘʭʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ ʙʫʜʫʪʴ ʚʠʚʝʜʝʥʽ ʫ ʚʽʢʥʦ çʈʝʟʫʣʴʪʘʪʠè. ɼʣʷ 

ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʨʦʟʨʘʭʫʥʢʽʚ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʡʪʠ ʜʦ ʚʢʣʘʜʢʠ 

çɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷè ʚ ʛʦʣʦʚʥʦʤʫ ʤʝʥʶ (ʨʠʩ. 2.53). 
 

 

ʈʠʩ. 2.53. ʇʝʨʝʭʽʜ ʜʦ ʚʢʣʘʜʢʠ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

 

ʋ ʚʽʢʥʽ ʦʙʠʨʘʻʤʦ ʥʝʦʙʭʽʜʥʽ ʥʘʤ ʨʝʟʫʣʴʪʘʪʠ. ʅʘʧʨʠʢʣʘʜ, ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ 

ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʫ ʚʢʣʘʜʮʽ çʂʦʥʪʘʢʪʥʠʡ ʘʥʘʣʽʟè (ʨʠʩ. 2.54) (ʧʦʧʝʨʝʜʥʴʦ 

ʥʝʦʙʭʽʜʥʦ ʦʙʨʘʪʠ ʧʫʥʢʪ çʂʦʥʪʘʢʪʥʠʡ ʘʥʘʣʽʟè ʫ ʚʢʣʘʜʮʽ çʈʦʟʨʘʭʫʥʦʢè). 
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ʈʠʩ. 2.54. ʂʦʥʪʘʢʪʥʠʡ ʘʥʘʣʽʟ 

 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʧʝʨʝʜʘʯʽ (ʧʣʦʩʢʦʛʦ ʯʠ ʧʨʦʩʪʦʨʦʚʦʛʦ) ʫ 

ʚʢʣʘʜʮʽ çɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷè ʥʝʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ ʧʫʥʢʪ çɻʝʦʤʝʪʨʽʷ 2Dè 

(ʘʙʦ çɻʝʦʤʝʪʨʽʷ 3Dè) ʽ ʚʞʝ ʫ ʥʴʦʤʫ ʦʙʨʘʪʠ ʥʝʦʙʭʽʜʥʝ ʟʦʙʨʘʞʝʥʥʷ (ʨʠʩ. 2.55). 
 

 

ʈʠʩ. 2.55. ʇʨʠʢʣʘʜ ʟʦʙʨʘʞʝʥʥʷ ʧʝʨʝʜʘʯʽ 

 

ʅʠʞʯʝ ʧʨʠʚʝʜʝʥʽ ʜʝʷʢʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʜʽʘʛʨʘʤʠ, ʱʦ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʜʣʷ 

ʢʦʥʽʯʥʦʾ ʧʝʨʝʜʘʯʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʢʣʘʜʢʠ çʂʦʥʪʘʢʪʥʠʡ ʘʥʘʣʽʟè (ʨʠʩ. 2.56). 
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ʘ 

 

 
ʙ 

ʈʠʩ. 2.56. ʇʨʠʢʣʘʜʠ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ: 

ʘ ï ʣʽʥʽʷ ʟʘʯʝʧʣʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʧʠʪʦʤʛʦ ʢʦʚʟʘʥʥʷ; ʙ ï ʢʨʝʩʣʝʥʥʷ ʧʝʨʝʜʘʯʽ ʪʘ ʟʘʣʝʞʥʽʩʪʴ 

ʥʘʜʽʡʥʦʩʪʽ ʚʽʜ ʩʪʨʦʢʫ ʩʣʫʞʙʠ 

 

ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʢʣʘʜʢʠ çʉʪʚʦʨʠʪʠ ʧʨʦʪʦʢʦʣè ʤʦʞʥʘ 

ʩʢʣʘʩʪʠ ʟʚʽʪ ʜʣʷ ʨʦʟʨʘʭʦʚʘʥʦʾ ʧʝʨʝʜʘʯʽ (ʨʠʩ. 2.57). 
 

 

ʈʠʩ. 2.57. ʉʪʚʦʨʝʥʥʷ ʟʚʽʪʫ 
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3. ʇʈʆɽʂʊʋɺɸʅʅʗ ɺɸʃɯɺ 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʘʣʽʚ, ʧʝʨʰʝ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʟʨʦʙʠʪʠ ï ʮʝ ʫ ʜʝʨʝʚʽ 

ʤʦʜʫʣʽʚ ʦʙʨʘʪʠ ʫ ʨʦʟʜʽʣʽ çɺʘʣʠ ʪʘ ʧʽʜʰʠʧʥʠʢʠè ʧʫʥʢʪ çʈʦʟʨʘʭʫʥʦʢ ʚʘʣʽʚè. 

ɼʚʽʯʽ ʥʘʪʠʩʥʫʚʰʠ ʥʘ ʥʴʦʛʦ ʣʽʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ, ʤʠ ʚʽʜʢʨʠʚʘʻʤʦ ʮʝʡ ʤʦʜʫʣʴ, 

ʡʦʛʦ ʙʫʜʝ ʚʠʜ̔ ʣʝʥʦ ʞʠʨʥʠʤ ʰʨʠʬʪʦʤ (ʨʠʩ. 3.1).   
 

 
 

ʈʠʩ. 3.1. ɺʠʙʽʨ ʤʦʜʫʣʷ 
 

ʇʝʨʝʜ ʥʘʤʠ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʨʦʙʦʯʠʡ ʧʨʦʩʪʽʨ, ʟʣʽʚʘ ʙʘʯʠʤʦ ʨʦʟʜʽʣ 

çɿʘʛʘʣʴʥʠʡ ʦʛʣʷʜè, ʜʝ ʫ ʧʦʜʘʣʴʰʦʤʫ ʙʫʜʫʪʴ ʟôʷʚʣʷʪʠʩʴ ʜʘʥʽ ʧʨʦ ʚʘʣ. ʇʦ 

ʮʝʥʪʨʫ ʟʥʘʭʦʜʠʪʴʩʷ ʧʨʦʩʪʽʨ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʘʣʫ, ʘ ʩʧʨʘʚʘ ï ʨʦʟʜʽʣ çʅʘʙʽʨ 

ʝʣʝʤʝʥʪʽʚè, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʽ ʩʪʚʦʨʶʶʪʴʩʷ ʩʢʣʘʜʦʚʽ ʯʘʩʪʠʥʠ ʚʘʣʫ (ʨʠʩ. 

3.2). 
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ʈʠʩ. 3.2. ʈʦʙʦʯʠʡ ʨʦʟʜʽʣ ʤʦʜʫʣʷ 

 

ɺʢʣʘʜʢʠ çɹʘʟʦʚʽ ʜʘʥʽè (ʨʠʩ. 3.3) ʪʘ çʄʽʮʥʽʩʪʴè (ʨʠʩ.3.4) ʜʘʶʪʴ ʥʘʤ 

ʟʤʦʛʫ ʫʪʦʯʥʶʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ ʧʨʦ ʚʘʣ. 
 

 
ʈʠʩ. 3.3. ɺʢʣʘʜʢʘ çɹʘʟʦʚʽ ʜʘʥʽè 

 

 

ʈʠʩ. 3.4. ɺʢʣʘʜʢʘ çʄʽʮʥʽʩʪʴè 

 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʚʘʣʫ ʧʦʯʠʥʘʻʪʴʩʷ ʟʽ ʩʪʚʦʨʝʥʥʷ ʢʦʥʪʫʨʫ ʚʘʣʫ.  
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3.1 ʉʪʚʦʨʝʥʥʷ ʢʦʥʪʫʨʫ ʚʘʣʘ 

ʉʧʨʘʚʘ, ʫ ʨʦʟʜʽʣʽ çʅʘʙʽʨ ʝʣʝʤʝʥʪʽʚè, ʟʥʘʭʦʜʷʪʴʩʷ ʥʝʦʙʭʽʜʥʽ ʢʥʦʧʢʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʜʝʷʢʽ ʧʽʢʪʦʛʨʘʤʠ, ʷʢʽ ʥʘʜʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʬʫʥʢʮʽʡ. 

1) ʉʠʩʪʝʤʥʽ ʝʣʝʤʝʥʪʠ. 

 ɼʘʻ ʟʤʦʛʫ ʩʪʚʦʨʠʪʠ ʩʧʽʚʚʽʩʥʠʡ ʚʘʣ ˉ2 

  ɿʘʛʘʣʴʥʠʡ ʚʠʧʘʜʦʢ ʟôʻʜʥʘʥʥʷ. 

  ɿôʻʜʥʘʥʥʷ ʚʘʣʽʚ ʧʽʜʰʠʧʥʠʢʦʤ ʢʦʯʝʥʥʷ. 

  ɿôʻʜʥʘʥʥʷ ʚʘʣʽʚ ʧʽʜʰʠʧʥʠʢʦʤ ʢʦʚʟʷʥʥʷ. 

2) ɿʦʚʥʽʰʥʽʡ ʢʦʥʪʫʨ. 

  ʉʪʚʦʨʝʥʥʷ ʮʠʣʽʥʜʨʫ ʷʢ ʩʢʣʘʜʦʚʦʾ ʯʘʩʪʠʥʠ ʚʘʣʫ. 

  ʉʪʚʦʨʝʥʥʷ ʢʦʥʫʩʫ ʷʢ ʩʢʣʘʜʦʚʦʾ ʯʘʩʪʠʥʠ ʚʘʣʫ. 

  ʉʪʚʦʨʝʥʥʷ ʯʦʪʠʨʠʛʨʘʥʥʠʢʘ ʷʢ ʩʢʣʘʜʦʚʦʾ ʯʘʩʪʠʥʠ ʚʘʣʫ. 

  ʉʪʚʦʨʝʥʥʷ ʧʫʩʪʦʛʦ ʯʦʪʠʨʠʛʨʘʥʥʠʢʘ ʷʢ ʩʢʣʘʜʦʚʦʾ ʯʘʩʪʠʥʠ ʚʘʣʫ. 

  ʉʪʚʦʨʝʥʥʷ ʙʘʣʢʠ ɯ - ʧʨʦʬʽʣʶ (ʜʚʫʪʘʚʨ) ʷʢ ʩʢʣʘʜʦʚʦʾ ʯʘʩʪʠʥʠ ʚʘʣʫ. 

  ʉʪʚʦʨʝʥʥʷ ʙʘʣʢʠ ʅ - ʧʨʦʬʽʣʶ ʷʢ ʩʢʣʘʜʦʚʦʾ ʯʘʩʪʠʥʠ ʚʘʣʫ. 

  ʉʪʚʦʨʝʥʥʷ ʙʘʣʢʠ L - ʧʨʦʬʽʣʶ ʷʢ ʩʢʣʘʜʦʚʦʾ ʯʘʩʪʠʥʠ ʚʘʣʫ. 

  ʉʪʚʦʨʝʥʥʷ ʜʦʚʽʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʷʢ ʩʢʣʘʜʦʚʦʾ ʯʘʩʪʠʥʠ ʚʘʣʫ. 

  ʉʪʚʦʨʝʥʥʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʨʦʬʽʣʶ ʷʢ ʩʢʣʘʜʦʚʦʾ ʯʘʩʪʠʥʠ ʚʘʣʫ. 

3) ɺʧʣʠʚ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʧʨʫʛʠ (ʢʥʦʧʢʠ ʩʪʘʶʪʴ ʘʢʪʠʚʥʠʤʠ 

ʧʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʟ ʝʣʝʤʝʥʪʽʚ ʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʫʥʢʪʫ).  

  ʉʪʚʦʨʝʥʥʷ ʬʘʩʢʠ ʟʣʽʚʘ/ʩʧʨʘʚʘ ʥʘ ʩʢʣʘʜʦʚʽʡ ʯʘʩʪʠʥʽ ʚʘʣʘ. 

  ʉʪʚʦʨʝʥʥʷ ʨʘʜʽʫʩʫ ʟʣʽʚʘ/ʩʧʨʘʚʘ ʥʘ ʩʢʣʘʜʦʚʽʡ ʯʘʩʪʠʥʽ ʚʘʣʘ. 

  ʉʪʚʦʨʝʥʥʷ ʢʘʥʘʚʢʠ ʜʣʷ ʚʠʭʦʜʫ ʦʙʨʦʙʣʷʶʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ 

ʟʣʽʚʘ/ʩʧʨʘʚʘ ʥʘ ʩʢʣʘʜʦʚʽʡ ʯʘʩʪʠʥʽ ʚʘʣʘ. 

  ʉʪʚʦʨʝʥʥʷ ʰʧʦʥʦʯʥʦʛʦ ʧʘʟʫ ʥʘ ʩʢʣʘʜʦʚʽʡ ʯʘʩʪʠʥʽ ʚʘʣʘ. 

  ʉʪʚʦʨʝʥʥʷ ʢʘʥʘʚʢʠ ʢʨʫʛʦʚʦʛʦ ʧʨʦʬʽʣʶ ʥʘ ʩʢʣʘʜʦʚʽʡ ʯʘʩʪʠʥʽ ʚʘʣʘ. 

  ʉʪʚʦʨʝʥʥʷ ʢʘʥʘʚʢʠ ʪʨʠʢʫʪʥʦʛʦ ʧʨʦʬʽʣʶ ʥʘ ʩʢʣʘʜʦʚʽʡ ʯʘʩʪʠʥʽ 

ʚʘʣʘ. 
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  ʉʪʚʦʨʝʥʥʷ ʢʘʥʘʚʢʠ ʧʨʷʤʦʢʫʪʥʦʛʦ ʧʨʦʬʽʣʶ ʥʘ ʩʢʣʘʜʦʚʽʡ ʯʘʩʪʠʥʽ 

ʚʘʣʘ.  ʉʪʚʦʨʝʥʥʷ ʧʦʧʝʨʝʯʥʦʛʦ ʚʠʨʽʟʫ ʥʘ ʩʢʣʘʜʦʚʽʡ ʯʘʩʪʠʥʽ ʚʘʣʘ. 

  ʉʪʚʦʨʝʥʥʷ ʰʣʽʮʴʦʚʦʛʦ ʧʨʷʤʦʙʦʯʥʦʛʦ ʚʘʣʫ ʥʘ ʩʢʣʘʜʦʚʽʡ ʯʘʩʪʠʥʽ 

ʚʘʣʘ. 

  ʉʪʚʦʨʝʥʥʷ ʤʽʣʢʦʰʣʽʮʴʦʚʦʛʦ ʟôʻʜʥʘʥʥʷ ʥʘ ʩʢʣʘʜʦʚʽʡ ʯʘʩʪʠʥʽ ʚʘʣʘ. 

  ʉʪʚʦʨʝʥʥʷ ʨʽʟʴʙʠ ʥʘ ʩʢʣʘʜʦʚʽʡ ʯʘʩʪʠʥʽ ʚʘʣʘ. 

  ɿʘʛʘʣʴʥʠʡ ʚʧʣʠʚ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʧʨʫʛ.   

4) ɺʥʫʪʨʽʰʥʽʡ ʢʦʥʪʫʨ. 

  ʉʪʚʦʨʝʥʥʷ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʦʪʚʦʨʫ ʫ ʩʢʣʘʜʦʚʽʡ ʯʘʩʪʠʥʽ ʚʘʣʘ. 

  ʉʪʚʦʨʝʥʥʷ ʢʦʥʽʯʥʦʛʦ ʦʪʚʦʨʫ ʫ ʩʢʣʘʜʦʚʽʡ ʯʘʩʪʠʥʽ ʚʘʣʘ. 

5) ɿʫʩʠʣʣʷ. 

  ʉʪʚʦʨʝʥʥʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʘʣ. 

  ʉʪʚʦʨʝʥʥʷ ʝʢʩʮʝʥʪʨʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʘʣ. 

  ʉʪʚʦʨʝʥʥʷ ʤʘʛʥʽʪʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʘʣ. 

  ɼʦʜʘʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ: ʢʘʥʘʪʥʠʡ ʰʢʽʚ/ʨʝʤʽʥʴ/ʮʝʧ. 

  ɼʦʜʘʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ: ʤʫʬʪʘ/ʜʚʠʛʫʥ. 

  ɼʦʜʘʚʘʥʥʷ ʜʦʜʘʪʢʦʚʦʾ ʤʘʩʠ ʥʘ ʚʘʣ. 

  ɼʦʜʘʚʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʚʪʨʘʪ/ʫʱʽʣʴʥʝʥʥʷ. 

  ɼʦʜʘʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ: ʮʠʣʽʥʜʨʠʯʥʝ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ. 

  ɼʦʜʘʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ: ʯʝʨʚôʷʢ. 

  ɼʦʜʘʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ: ʯʝʨʚôʷʯʥʝ ʢʦʣʝʩʦ. 

  ɼʦʜʘʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ: ʢʦʥʽʯʥʝ/ʛʽʧʦʾʜʥʝ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ . 

  ɼʦʜʘʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ: ʢʦʨʦʥʯʘʪʝ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ. 
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6) ʇʽʜʰʠʧʥʠʢʠ. 

  ʉʪʚʦʨʝʥʥʷ ʦʧʦʨʠ ʜʣʷ ʚʘʣʫ. 

  ɼʦʜʘʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ: ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ. 

  ɼʦʜʘʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ: ʧʽʜʰʠʧʥʠʢ ʢʦʯʝʥʥʷ. 

7) ʇʦʧʝʨʝʯʥʽ ʧʝʨʝʨʽʟʠ. 

  ɼʦʜʘʚʘʥʥʷ ʦʙʫʤʦʚʣʝʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ. 

  ɼʦʜʘʚʘʥʥʷ ʚʽʣʴʥʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ. 

  ɼʦʜʘʚʘʥʥʷ ʪʦʯʢʠ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʦʢ ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʨʦʟʜʽʣʽ çɿʦʚʥʽʰʥʽʡ ʢʦʥʪʫʨè 

ʩʪʚʦʨʶʻʤʦ ʟʘʛʘʣʴʥʠʡ ʢʦʥʪʫʨ ʚʘʣʘ. ʇʦ ʯʝʨʟʽ ʥʘʪʠʩʢʘʻʤʦ ʥʘ ʢʥʦʧʢʫ çʎʠʣʽʥʜʨè 

ʪʘ ʚʥʦʩʠʤʦ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ (ʜʽʘʤʝʪʨ ʪʘ ʜʦʚʞʠʥʫ ʜʽʣʷʥʢʠ ʚʘʣʘ) (ʨʠʩ. 3.5). 

 

 
ʈʠʩ. 3.5. ʇʦʯʘʪʦʢ ʩʪʚʦʨʝʥʥʷ ʚʘʣʘ 

 

ʉʪʚʦʨʠʚʰʠ ʚʩʽ ʜʽʣʷʥʢʠ, ʤʘʻʤʦ ʚʘʣ (ʨʠʩ.3.6). 
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ʈʠʩ. 3.6. ʉʪʚʦʨʝʥʠʡ ʚʘʣ 

 

3.2 ʅʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʘʣ 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʧʝʨʝʭʦʜʠʤʦ ʜʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʘʣʘ. ʅʘʧʨʠʢʣʘʜ ʥʘ 

ʚʘʣʫ ʨʦʟʪʘʰʦʚʘʥʽ ʮʠʣʽʥʜʨʠʯʥʝ ʢʦʣʝʩʦ ʪʘ ʯʝʨʚôʷʢ. ʉʪʚʦʨʶʻʤʦ ʾʭ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʢʦʣʝʩʘ ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ çʎʠʣʽʥʜʨʠʯʥʝ 

ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦè ʫ ʨʦʟʜʽʣʽ çɿʫʩʠʣʣʷè. ʇʝʨʝʜ ʥʘʤʠ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʨʦʟʜʽʣ 

çʈʝʜʘʢʪʦʨ ʝʣʝʤʝʥʪʽʚè ʟ ʩʘʤʦʛʦ ʥʠʟʫ, ʢʫʜʠ ʤʠ ʚʥʦʩʠʤʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʦʣʝʩʘ. ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʥʝʦʙʭʽʜʥʠʭ ʜʘʥʠʭ ʢʦʣʝʩʦ ʩʪʚʦʨʶʻʪʴʩʷ ʥʘ ʩʘʤʦʤʫ 

ʧʦʯʘʪʢʫ ʚʘʣʘ, ʪʦʞ ʥʝʦʙʭʽʜʥʦ ʚʚʝʩʪʠ ʮʽ ʜʘʥʽ (ʨʠʩ. 3.7).  
 

 
ʈʠʩ. 3.7. ʈʝʜʘʢʪʦʨ ʝʣʝʤʝʥʪʽʚ, ʟʫʙʯʘʩʪʦʝ ʢʦʣʝʩʦ 
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ʉʪʚʦʨʝʥʥʷ ʯʝʨʚôʷʢʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʩʭʦʞʠʤ ʧʨʠʥʮʠʧʦʤ: ʫ ʨʦʟʜʽʣʽ 

çɿʫʩʠʣʣʷè ʥʘʪʠʩʢʘʻʤʦ ʥʘ ʢʥʦʧʢʫ çʏʝʨʚôʷʢè, ʫ ʨʦʟʜʽʣʽ çʈʝʜʘʢʪʦʨ ʝʣʝʤʝʥʪʽʚè 

ʚʥʦʩʠʤʦ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ (ʨʠʩ.3.8). 
 

 
ʈʠʩ. 3.8. ʈʝʜʘʢʪʦʨ ʝʣʝʤʝʥʪʽʚ, ʯʝʨʚôʷʢ 

 

ʅʘʚʘʥʪʘʞʝʥʠʡ ʚʘʣ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʜ (ʨʠʩ. 3.9). 
 

 
ʈʠʩ. 3.9. ɺʘʣ 

 

3.3 ʇʽʜʙʽʨ ʧʽʜʰʠʧʥʠʢʽʚ 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʥʝʦʙʭʽʜʥʦ ʧʽʜʽʙʨʘʪʠ ʪʘ ʨʦʟʪʘʰʫʚʘʪʠ ʧʽʜʰʠʧʥʠʢʠ ʥʘ 

ʚʘʣʫ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʧʽʜʰʠʧʥʠʢʽʚ, ʥʝʦʙʭʽʜʥʦ ʥʘʪʠʩʥʫʪʠ ʥʘ ʢʥʦʧʢʫ 

çʇʽʜʰʠʧʥʠʢ ʢʦʯʝʥʥʷè ʫ ʨʦʟʜʽʣʽ çʇʽʜʰʠʧʥʠʢʠè. ʉʪʚʦʨʶʻʪʴʩʷ ʧʽʜʰʠʧʥʠʢ ʥʘ 

ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ, ʜʣʷ ʷʢʦʛʦ ʥʝʦʙʭʽʜʥʦ ʚʚʝʩʪʠ ʧʝʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫ 

ʨʦʟʜʽʣʽ çʈʝʜʘʢʪʦʨ ʝʣʝʤʝʥʪʽʚè, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʩʪʚʦʨʝʥʠʤ ʚʘʣʦʤ. ɼʣʷ 

ʟʨʫʯʥʦʩʪʽ ʥʘʟʚʝʤʦ ʮʝʡ ʧʽʜʰʠʧʥʠʢ çʇʽʜʰʠʧʥʠʢ ʢʦʯʝʥʥʷ 1è (ʨʠʩ. 3.10). 
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ʈʠʩ. 3.10. ɼʘʥʽ ʧʨʦ ʧʽʜʰʠʧʥʠʢ ʢʦʯʝʥʥʷ ˉ1 

 

ɼʨʫʛʠʡ ʧʽʜʰʠʧʥʠʢ ʩʪʚʦʨʶʻʤʦ ʟʘ ʪʘʢʠʤ ʩʘʤʠʤ ʧʨʠʥʮʠʧʦʤ (ʨʠʩ. 3.11). 

 
ʈʠʩ. 3.11. ɼʘʥʽ ʧʨʦ ʧʽʜʰʠʧʥʠʢ ʢʦʯʝʥʥʷ ˉ2 

 

ɿʘʛʘʣʴʥʠʡ ʚʠʜ ʚʘʣʫ ʟ ʧʽʜʰʠʧʥʠʢʘʤʠ (ʨʠʩ. 3.12). 
 

 
ʈʠʩ. 3.12. ʉʧʨʦʝʢʪʦʚʘʥʠʡ ʚʘʣ ʟ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʪʘ ʧʽʜʰʠʧʥʠʢʘʤʠ 
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3.4 ʋʪʦʯʥʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʚʘʣʫ 

ʇʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʚʘʣʫ ʥʝʦʙʭʽʜʥʦ ʜʦʜʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʫʤʦʚʠ, ʧʨʠ ʷʢʠʭ 

ʧʨʘʮʶʻ ʚʘʣ, ʪʝʤʧʝʨʘʪʫʨʫ ʤʘʩʪʠʣʘ ʽ ʪ.ʜ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʚʽʜʢʨʠʪʠ ʨʦʟʜʽʣ 

çɹʘʟʦʚʽ ʜʘʥʽè, ʜʝ ʤʦʞʣʠʚʦ ʧʦʙʘʯʠʪʠ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʟʤʽʥʠ ʧʫʥʢʪʠ. ɺ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʣʘʩʥʠʭ ʜʘʥʠʭ, ʚʚʦʜʠʤʦ (ʨʠʩ. 3.13).  

 
ʈʠʩ. 3.13. ʋʪʦʯʥʶʶʯʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʘʣʫ 

  

 ʋ ʮʴʦʤʫ ʚʘʨʽʘʥʪʽ ʫ ʚʢʣʘʜʮʽ çʄʽʮʥʽʩʪʴè ʥʽʷʢʽ ʜʘʥʽ ʥʝ ʙʫʣʦ ʟʤʽʥʝʥʦ, 

ʧʨʦʪʝ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʪʘʢʦʞ ʤʦʞʥʘ ʚʥʝʩʪʠ ʧʝʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʘʣʫ.  
 

3.5 ɺʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʫ 

ʊʝʧʝʨ, ʢʦʣʠ ʚʩʷ ʥʝʦʙʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʘʣ ʙʫʣʘ ʦʧʨʘʮʴʦʚʘʥʘ, 

ʧʨʦʚʦʜʠʪʴʩʷ  ʨʦʟʨʘʭʫʥʦʢ. ʅʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʦʙʠʨʘʻʤʦ ʢʥʦʧʢʫ 

çɺʠʢʦʥʘʪʠ ʨʦʟʨʘʭʫʥʦʢè, ʨʦʟʨʘʭʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ ʙʫʜʫʪʴ ʚʠʚʝʜʝʥʽ ʫ ʚʽʢʥʦ 

çʈʝʟʫʣʴʪʘʪʠè ʧʽʜ ʟʘʛʘʣʴʥʦʶ ʩʭʝʤʦʶ ʚʘʣʘ (ʨʠʩ. 3.14). 
  

 
ʈʠʩ. 3.14. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ 

  

 ɺʘʞʣʠʚʦ: ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ, ʧʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʥʘ 

ʢʥʦʧʢʫ çɺʠʢʦʥʘʪʠ ʨʦʟʨʘʭʫʥʦʢè, ʻ ʤʦʞʣʠʚʠʤ ʧʦʷʚʣʝʥʥʷ ʧʦʧʝʨʝʜʞʝʥʴ ʧʨʦ 

ʟʥʘʡʜʝʥʽ ʧʦʤʠʣʢʠ ʫ ʟʘʜʘʥʠʭ ʟʥʘʯʝʥʥʷʭ ʚʘʣʫ. ʋ ʪʘʢʦʤʫ ʨʘʟʽ ʮʽ ʧʦʧʝʨʝʜʞʝʥʥʷ 

ʙʝʨʫʪʴʩʷ ʜʦ ʫʚʘʛʠ, ʨʦʟʨʘʭʫʥʦʢ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʟ ʪʠʤʠ ʜʘʥʠʤʠ, ʱʦ ʻ, ʘ ʚʞʝ 

ʧʽʩʣʷ ʨʦʟʨʘʭʫʥʢʫ, ʧʦʤʠʣʢʠ, ʥʘ ʷʢʽ ʚʢʘʟʘʣʘ ʧʨʦʛʨʘʤʘ, ʥʝʦʙʭʽʜʥʦ ʚʠʧʨʘʚʠʪʠ.   
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ɼʣʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʨʦʟʨʘʭʫʥʢʽʚ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʡʪʠ ʜʦ ʨʦʟʜʽʣʫ 

çɺʘʣè (ʨʠʩ. 3.15). 
  

 
ʈʠʩ. 3.15. ʇʝʨʝʭʽʜ ʜʦ ʨʦʟʜʽʣʫ çɺʘʣè 

 ʋ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʤʦʞʣʠʚʦ ʦʙʨʘʪʠ ʦʜʥʫ ʟ ʥʝʦʙʭʽʜʥʠʭ ʥʘʤ ʜʽʘʛʨʘʤ (ʨʠʩ. 

3.16). 
 

 
ʈʠʩ. 3.16. ʇʝʨʝʣʽʢ ʜʦʩʪʫʧʥʠʭ ʜʽʘʛʨʘʤ 

 

ʗʢ ʧʨʠʢʣʘʜ ʥʘʚʝʜʝʥʦ ʜʽʘʛʨʘʤʠ çɿʤʽʱʝʥʥʷ (ʢʨʠʚʘ ʟʛʠʥʫ, ʪʦʱʦ)è ʪʘ 

çʂʨʠʚʘ ʤʦʤʝʥʪʫè (ʨʠʩ. 3.17). 
 

  
ʈʠʩ. 3.17. ɼʽʘʛʨʘʤʠ çɿʤʽʱʝʥʥʷ (ʢʨʠʚʘ ʟʛʠʥʫ)è ʪʘ çʂʨʠʚʘ ʤʦʤʝʥʪʫè 

  

 ɺʘʞʣʠʚʦʶ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʚʘʣʽʚ ʻ ɼʽʘʛʨʘʤʘ ʂʝʤʙʝʣʣʘ, ʱʦ ʜʘʻ ʥʘʤ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʚʣʘʩʪʽ ʯʘʩʪʦʪʠ ʢʦʣʠʚʘʥʴ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʾʾ ʨʦʟʨʘʭʫʚʘʪʠ 

ʩʧʦʯʘʪʢʫ ʥʝʦʙʭʽʜʥʦ ʫ ʨʦʟʜʽʣʽ çʈʦʟʨʘʭʫʥʦʢè ʦʙʨʘʪʠ ʧʫʥʢʪ çɼʽʘʛʨʘʤʘ 
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ʂʝʤʙʝʣʣʘè. ʋ ʚʽʢʥʽ, ʱʦ ʟôʷʚʠʣʦʩʴ, ʚʠʩʪʘʚʣʷʻʤʦ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ 

ʨʝʟʦʥʘʥʩʥʠʭ ʢʨʠʚʠʭ, ʥʘʧʨʠʢʣʘʜ 3, ʘ ʫ ʚʢʣʘʜʮʽ çɹʘʟʦʚʽ ʜʘʥʽè ʟʘʜʘʻʤʦ ʟʥʘʯʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʚʣʘʩʥʠʭ ʯʘʩʪʦʪ, ʥʘʧʨʠʢʣʘʜ 10.  

 ʇʦʚʝʨʪʘʻʤʦʩʴ ʜʦ ʚʢʣʘʜʢʠ çɼʽʘʛʨʘʤʘ ʂʝʤʙʝʣʣʘè ̔ ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ 

çɺʠʢʦʥʘʪʠ ʨʦʟʨʘʭʫʥʦʢè. ʗʢ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʫʻʤʦ ʟʥʘʯʝʥʥʷ ʚʣʘʩʥʠʭ ʯʘʩʪʦʪ 

(ʨʠʩ. 3.18) ʪʘ ʾʭ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ (ʨʠʩ.3.19). 
 

 
ʈʠʩ. 3.18. ɿʥʘʯʝʥʥʷ ʚʣʘʩʥʠʭ ʯʘʩʪʦʪ ʽ ʪʜ. 

 

 
ʈʠʩ. 3.19. ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʚʣʘʩʥʠʭ ʯʘʩʪʦʪ 

 

ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʢʣʘʜʢʠ çʉʪʚʦʨʠʪʠ ʧʨʦʪʦʢʦʣè ʤʦʞʥʘ 

ʩʪʚʦʨʠʪʠ ʜʝʪʘʣʴʥʠʡ ʟʚʽʪ ʜʣʷ ʨʦʟʨʘʭʦʚʘʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʘʣʫ. 
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4. ʇʈʆɽʂʊʋɺɸʅʅʗ ʈɽɼʋʂʊʆʈɯɺ  

ɼʣʷ ʨʦʙʦʪʠ ʟ ʨʝʜʫʢʪʦʨʘʤʠ ʥʝʦʙʭʽʜʥʦ ʩʢʦʨʠʩʪʘʪʠʩʴ ʧʨʦʛʨʘʤʦʶ KISSsys. 

 

4.1 ʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʽʥʪʝʨʬʝʡʩʫ KISSsys 

ʆʩʥʦʚʥʝ ʨʦʙʦʯʝ ʚʽʢʥʦ KISSsys ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 4.1. 
 

 

ʈʠʩ. 4.1. ʆʩʥʦʚʥʝ ʨʦʙʦʯʝ ʚʽʢʥʦ 
 

 

ɻʦʣʦʚʥʝ ʚʽʢʥʦ KISSsys ʧʦʢʘʟʫʻ ʧʘʥʝʣʴ ʤʝʥʶ ʪʘ ʥʘʩʪʫʧʥʽ ʢʦʤʧʦʥʝʥʪʠ (ʚ 

ʯʝʨʚʦʥʽʡ ʨʘʤʮʽ):  

1. ʈʷʜʦʢ ʤʝʥʶ ʤʽʩʪʠʪʴ ʤʝʥʶ ʚʽʢʦʥ ʽ ʚʠʙʽʨ ʧʽʢʪʦʛʨʘʤ.  

2. ɼʝʨʝʚʦʧʦʜʽʙʥʘ ʩʪʨʫʢʪʫʨʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ. ʋ 

ʮʴʦʤʫ ʚʽʢʥʽ ʘʜʤʽʥʽʩʪʨʘʪʦʨ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠ ʪʘ ʙʫʜʫʚʘʪʠ ʤʦʜʝʣʴ. ʊʫʪ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʩʽ ʨʽʟʥʽ ʬʫʥʢʮʽʾ ʪʘ ʝʣʝʤʝʥʪʠ ʤʦʜʝʣʽ. 

3. ʐʘʙʣʦʥʠ ð ʮʝ çʙʽʙʣʽʦʪʝʢʠè ʨʽʟʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʢʦʧʽʶʚʘʥʥʷ ʚ 

ʤʦʜʝʣʽ. 

4. ɺʽʢʥʦ ʩʭʝʤ. ɼ̔ ʘʛʨʘʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʩʪʚʦʨʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʜʝʨʝʚʘ 

ʤʦʜʝʣʽ, ʱʦ ʧʦʢʘʟʫʻ ʢʦʥʩʪʨʫʢʮʽʶ ʪʘ ʧʦʪʽʢ ʧʦʪʫʞʥʦʩʪʽ ʤʦʜʝʣʽ.  

5. ʊʨʠʚʠʤʽʨʥʝ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʽʥʰʽ ʦʙôʻʢʪʠ ʟôʷʚʣʷʶʪʴʩʷ ʥʘ ʦʩʥʦʚʥʽʡ 

ʧʦʚʝʨʭʥʽ. ʊʫʪ ʧʦʢʘʟʘʥʽ ʦʙôʻʢʪʠ (ʪʘʙʣʠʮʽ, ʛʨʘʬʽʢʠé) ʟ ʜʝʨʝʚʘ.  

6. ʊʫʪ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʟ ʧʨʦʛʨʘʤʠ, ʧʽʜ ʯʘʩ ʦʙʯʠʩʣʝʥʴ ʪʘ 

ʽʥʰʠʭ ʦʮʽʥʦʢ. 

7. ʄʝʥʶ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ. ʆʢʨʝʤʽ ʦʙʯʠʩʣʝʥʥʷ ʤʦʞʥʘ ʩʢʠʥʫʪʠ ʚ ʩʪʨʫʢʪʫʨʽ 

ʜʝʨʝʚʘ. 
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8. ʄʝʥʶ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ. ʆʢʨʝʤʽ ʢʦʤʧʦʥʝʥʪʠ ʤʦʞʥʘ ʚʽʜʢʠʥʫʪʠ ʚ 

ʩʪʨʫʢʪʫʨʽ ʜʝʨʝʚʘ.  

9. ʈʷʜʦʢ ʩʪʘʥʫ. ɺ̔ ʜʦʙʨʘʞʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʬʫʥʢʮʽʾ ʪʘ ʟʘʚʜʘʥʥʷ, ʱʦ 

ʚʠʢʦʥʫʶʪʴʩʷ ʫ ʬʦʥʦʚʦʤʫ ʨʝʞʠʤʽ. 

ʈʦʟʛʣʷʥʝʤʦ ʧ̔ ʢʪʦʛʨʘʤʠ, ʷʢʽ ʜʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʬʫʥʢʮʽʡ. ʗʢ 

ʪʽʣʴʢʠ ʢʫʨʩʦʨ ʥʘʚʦʜʠʪʴʩʷ ʥʘ ʟʥʘʯʦʢ, ʧʨʦʛʨʘʤʘ ʧʦʢʘʟʫʻ ʥʘʟʚʫ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʟʥʘʯʢʘ: 

1)  ʇʽʢʪʦʛʨʘʤʠ ʬʘʡʣʽʚ.  

  ɺ̔ ʜʢʨʠʚʘʻ ʥʦʚʦʾ ʤʦʜʝʣʽ. ɹʫʜʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʘʧʢʫ ʧʨʦʝʢʪʫ. 

  ɺʽʜʢʨʠʚʘʻ ʧʘʧʢʫ ʜʣʷ ʚʠʙʦʨʫ ʚʞʝ ʽʩʥʫʶʯʦʾ ʤʦʜʝʣʽ. 

  ɿʙʝʨʽʛʘʻ ʤʦʜʝʣʴ ʧʽʜ ʥʘʟʚʦʶ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚ ʨʷʜʢʫ 

ʟʘʛʦʣʦʚʢʘ. 

  ɺʽʜʢʨʠʡʪʝ ʬʘʡʣ ʰʘʙʣʦʥʫ, ʱʦʙ ʩʢʦʧʽʶʚʘʪʠ ʪʘ ʚʩʪʘʚʠʪʠ 

ʝʣʝʤʝʥʪʠ ʚ ʤʦʜʝʣʴ. 

  ʅʘʜʽʰʣʽʪʴ ʝʣʝʢʪʨʦʥʥʠʡ ʣʠʩʪ ʽʟ ʚʢʣʘʜʝʥʥʷʤ ʚʽʜʢʨʠʪʦʾ ʤʦʜʝʣʽ. 

2)  ɼʦʜʘʪʢʦʚʽ ʧʽʢʪʦʛʨʘʤʠ. 

  ɺʽʜʢʨʠʡʪʝ ʥʦʚʫ ʧʦʨʦʞʥʶ ʤʦʜʝʣʴ. ɹʫʜʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʧʘʧʢʫ ʧʨʦʝʢʪʫ. 

  ɿʘʧʫʩʢʘʻ ʢʘʣʴʢʫʣʷʪʦʨ Windows. 

3)  ʇʽʢʪʦʛʨʘʤʠ ʚʠʛʣʷʜʫ. 

  ɺʽʜʢʨʠʪʠ/ʟʘʢʨʠʪʠ ʧʝʨʝʛʣʷʜ ʜʽʘʛʨʘʤʠ. 

  ʆʮʽʥʽʪʴ ʫʩʽ ʚʠʨʘʟʠ ʪʘ ʦʥʦʚʽʪʴ ʦʩʥʦʚʥʫ ʧʦʚʝʨʭʥʶ. 

4)  ʇʽʢʪʦʛʨʘʤʠ ʩʠʩʪʝʤʥʦʛʦ ʤʝʥʶ. 

  ɺʠʢʦʥʘʡʪʝ ʦʩʥʦʚʥʠʡ ʢʽʥʝʤʘʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʤʦʜʝʣʽ. 

  ɿʘʧʫʩʢ ʫʩʽʭ ʤʦʜʫʣʽʚ KISSsoft, ʚʠʟʥʘʯʝʥʠʭ ʫ ʤʦʜʝʣʽ, ʫ 

ʬʦʥʦʚʦʤʫ ʨʝʞʠʤʽ ʪʘ ʧʦʚʝʨʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ. 

  ʆʥʦʚʣʶʻ ʚʩʽ ʚʘʣʠ. 

  ɺʠʢʦʥʫʡʪʝ ʦʙʯʠʩʣʝʥʥʷ KISSsoft ʽ ʩʪʚʦʨʶʡʪʝ ʚʩʽ ʟʚʽʪʠ. 

  ʆʙʯʠʩʣʶʡʪʝ ʟʤʽʱʝʥʥʷ ʧʽʜʰʠʧʥʠʢʽʚ ʤʝʪʦʜʦʤ ʽʪʝʨʘʮʽʡ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʘʪʨʠʮʽ ʞʦʨʩʪʢʦʩʪʽ. 
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  ʇʨʦʚʝʜʝʥʥʷ ʪʝʧʣʦʚʦʛʦ ʨʦʟʨʘʭʫʥʢʫ (ʧʽʩʣʷ ʟʘʚʘʥʪʘʞʝʥʥ ̫

ʰʘʙʣʦʥʫ ʝʬʝʢʪʠʚʥʦʩʪʽ). 

  ɺʽʜʢʨʠʚʘʻ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʩʧʝʢʪʨʫ, ʱʦʙ 

ʚʠʙʨʘʪʠ ʩʧʝʢʪʨ ʽʟ ʙʘʟʠ ʜʘʥʠʭ ʽ ʟʘʧʫʩʪʠʪʠ ʦʙʯʠʩʣʝʥʥʷ. 

  ʗʢʱʦ ʚʩʪʘʥʦʚʣʝʥʦ ʰʘʙʣʦʥ ʩʧʝʢʪʨʫ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʚʽʜʢʨʠʻʪʴʩʷ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ ʨʦʟʨʘʭʫʥʢʫ ʩʧʝʢʪʨʫ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

  ɺʽʜʢʨʠʚʘʻ ʚʽʢʥʦ/ʧʘʥʝʣʴ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

  ɺʽʜʦʙʨʘʞʘʻ ʚʩʽ ʟʤʽʥʥʽ, ʚʢʣʶʯʝʥʽ ʚ ʧʦʪʦʯʥʫ ʤʦʜʝʣʴ. 

5)  ʇʽʢʪʦʛʨʘʤʠ ʚʩʪʘʚʢʠ.  

  ɿʘʧʫʩʢʘʻ ʧʦʤʽʯʥʠʢʘ. 

  ɺʽʜʢʨʠʚʘʻ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ ʜʣʷ ʰʚʠʜʢʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ (ʚʩʽ 

ʢʦʤʧʦʥʝʥʪʠ). 

  ɼʦʜʘʡʪʝ ʧʽʜʛʦʪʦʚʣʝʥʽ ʝʪʘʧʠ ʧʝʨʝʜʘʯ ʜʦ ʤʦʜʝʣʽ. ʄʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʛʨʫʧʦʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

  ɼʦʜʘʻ ʩʪʘʥʜʘʨʪʥʽ ʰʘʙʣʦʥʠ ʪʘ ʤʦʜʝʣʽ ʜʣʷ: ʛʚʠʥʪʦʚʦʾ, 

ʧʣʘʥʝʪʘʨʥʦʾ, ʪʨʴʦʭ, ʯʦʪʠʨʴʦʭ, ʢʦʥʽʯʥʦʾ, ʪʦʨʮʝʚʦʾ ʪʘ ʯʝʨʚôʷʯʥʦʾ ʧʝʨʝʜʘʯ; 

ʪʘʢʦʞ ʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʜʘʚʘʥʥʷ ʪʠʧʦʚʦʾ ʪʘʙʣʠʮʽ ʚʘʨʽʘʥʪʽʚ, ʟʤʽʱʝʥʥʷ, 

ʝʬʝʢʪʠʚʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʽʩʥʫʶʯʦʛʦ ʰʘʙʣʦʥʫ ʢʦʨʠʩʪʫʚʘʯʘ. 

  ɺʩʪʘʚʪʝ ʧʦʟʥʘʯʝʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʷʢ ʪʝʢʩʪ ʫ ʙʫʜʴ-ʷʢʫ ʪʘʙʣʠʮʶ. 

  ɺʩʪʘʚʪʝ ʧʦʟʥʘʯʝʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʷʢ ʧʦʩʠʣʘʥʥʷ ʚ ʙʫʜʴ-ʷʢʫ 

ʪʘʙʣʠʮʶ. 

  ɺʩʪʘʚʪʝ ʧʦʟʥʘʯʝʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʷʢ ʚʠʨʘʟ ʫ ʙʫʜʴ-ʷʢʫ ʪʘʙʣʠʮʶ. 

6)  ʇʽʢʪʦʛʨʘʤʘ ʜʽʘʣʦʛʦʚʦʛʦ ʚʽʢʥʘ. 

  ɺʽʜʢʨʠʚʘʻ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ ʜʨʫʢʫ ʜʣʷ ʘʢʪʠʚʥʦʛʦ 

ʚʽʢʥʘ/ʧʘʥʝʣʽ. 

7)  ʇʽʢʪʦʛʨʘʤʠ ʬʦʨʤʘʪʫ ʪʝʢʩʪʫ. 

  ɺʽʜʢʨʠʚʘʻ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ ʰʨʠʬʪʫ. 

  ɺʽʜʢʨʠʚʘʻ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ ʢʦʣʴʦʨʫ ʬʦʥʫ. 

  ɺʽʜʢʨʠʚʘʻ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ ʢʦʣʴʦʨʫ ʪʝʢʩʪʫ. 
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  ʅʘʣʘʰʪʦʚʫʻ ʧʦʣʦʞʝʥʥʷ ʪʝʢʩʪʫ ʚ ʣʽʚʽʡ ʯʘʩʪʠʥʽ ʢʣʽʪʠʥʢʠ. 

  ʅʘʣʘʰʪʦʚʫʻ ʧʦʣʦʞʝʥʥʷ ʪʝʢʩʪʫ ʜʦ ʮʝʥʪʨʫ ʢʦʤʽʨʢʠ. 

  ʅʘʣʘʰʪʦʚʫʻ ʧʦʣʦʞʝʥʥʷ ʪʝʢʩʪʫ ʚ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʢʣʽʪʠʥʢʠ. 

8)  ʇʽʢʪʦʛʨʘʤʠ ʨʦʙʦʪʠ ʟ ʪʨʠʚʠʤʽʨʥʠʤ ʚʠʜʦʤ. 

  ɺʽʜʢʨʠʚʘʻ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ ʪʨʠʚʠʤʽʨʥʦʾ ʛʨʘʬʽʢʠ. 

  ɼʦʜʘʻ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʜʦ ʪʨʠʚʠʤʽʨʥʦʛʦ ʚʠʜʫ. 

  ɿʘʧʫʩʢʘʻ ʛʨʘʬʽʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ. 

  ɺʠʜ ʩʧʝʨʝʜʫ. 

  ɺʠʜ ʟʟʘʜʫ. 

  ɺʠʜ ʟʣʽʚʘ. 

  ʇʨʘʚʠʡ ʚʠʜ. 

  ɺʠʜ ʟʚʝʨʭʫ. 

  ɺʠʜ ʟʥʠʟʫ. 

  ɯʟʦʤʝʪʨʠʯʥʠʡ ʚʠʜ ʟ ʣʽʚʦʛʦ ʧʝʨʝʜʥʴʦʛʦ ʢʫʪʘ. 

  ɯʟʦʤʝʪʨʠʯʥʠʡ ʚʠʜ ʟ ʧʨʘʚʦʛʦ ʧʝʨʝʜʥʴʦʛʦ ʢʫʪʘ. 

  ɯʟʦʤʝʪʨʠʯʥʠʡ ʚʠʜ ʽʟ ʣʽʚʦʛʦ ʟʘʜʥʴʦʛʦ ʢʫʪʘ. 

  ɯʟʦʤʝʪʨʠʯʥʠʡ ʚʠʜ ʽʟ ʧʨʘʚʦʛʦ ʟʘʜʥʴʦʛʦ ʢʫʪʘ. 

 

4.2 ʇʨʦʝʢʪʫʚʘʥʥʷ ʨʝʜʫʢʪʦʨʘ 

4.2.1 ʉʪʚʦʨʝʥʥʷ ʚʘʣʽʚ ʪʘ ʾʭ ʝʣʝʤʝʥʪʽʚ  

 ʇʝʨʰ ʟʘ ʚʩʝ, ʜʣʷ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʥʝʦʙʭʽʜʥʦ ʥʘʪʠʩʥʫʪʠ ʥʘ ʢʥʦʧʢʫ 

çɸʜʤʽʥʽʩʪʨʘʪʦʨè ̔  ʧʝʨʝʚʝʩʪʠ ʾʾ ʚ ʫʚʽʤʢʥʝʥʝ ʧʦʣʦʞʝʥʥʷ          . ʎʝ ʨʦʟʙʣʦʢʫʻ 

ʨʝʞʠʤ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ, ʱʦ ʜʘʩʪʴ ʥʘʤ ʜʦʩʪʫʧ ʜʦ ʚʩʽʭ ʬʫʥʢʮʽʡ. 

 ʋ ʚʢʣʘʜʮʽ çɼʦʜʘʪʠè ʚʠʙʝʨʽʪʴ çɸʩʠʩʪʝʥʪ ʜʣʷ ʧʘʨʘʣʝʣʴʥʠʭ ʚʘʣʽʚè 

(ʨʠʩ. 4.2). 
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ʈʠʩ. 4.2. ʇʦʯʘʪʦʢ ʨʦʙʦʪʠ ʟ ʧʘʨʘʣʝʣʴʥʠʤʠ ʚʘʣʘʤʠ 
 

ʋ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʣʦʩʴ, ʚʠʙʝʨʽʪʴ çGroupBoxè ̔  ʥʘʟʚʽʪʴ ʛʨʫʧʫ ʥʘ ʚʣʘʩʥʠʡ 

ʨʦʟʩʫʜ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʠ ʩʪʚʦʨʶʻʤʦ ʙʘʟʦʚʝ ʩʝʨʝʜʦʚʠʱʘ çGroupBoxè 

(ʨʠʩ.4.3). 
 

 

ʈʠʩ. 4.3. ʉʪʚʦʨʝʥʥʷ ʙʘʟʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ çGroupBoxè 
 

ʋ ʱʦʡʥʦ ʩʪʚʦʨʝʥʽʡ ʧʘʧʮʽ, ʧʦʯʠʥʘʻʤʦ ʧʦʙʫʜʦʚʫ ʧʝʨʝʜʘʯʽ. ɺ ʪʦʤʫ ʩʘʤʦʤʫ 

ʚʽʢʥʽ ʦʙʠʨʘʻʤʦ ʮʴʦʛʦ ʨʘʟʫ ʢʥʦʧʢʫ çɺʘʣè. ʇʽʩʣʷ ʥʘʪʠʩʢʘʥʥʷ ʥʘ ʢʥʦʧʢʫ, 

ʚʽʜʢʨʠʚʘ̒ʪʴʩʷ ʥʦʚʝ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ, ʚ ʷʢʦʤʫ ʚʠʙʠʨʘʶʪʴʩʷ ʝʣʝʤʝʥʪʠ, ʷʢʽ 

ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʧʝʚʥʦʤʫ ʚʘʣʫ (ʨʠʩ. 4.4). 
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ʈʠʩ. 4.4. ʇʦʯʘʪʦʢ ʨʦʙʦʪʠ ʟ ʚʘʣʦʤ 
 

ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ ʧʝʨʝʣʽʢ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʤʦʞʥʘ ʨʦʟʤʽʩʪʠʪʠ ʥʘ ʚʘʣʫ: 

¶   ï  ʤʫʬʪʘ; 

¶   ï   ʢʫʣʴʢʦʚʠʡ ʰʘʨʥʽʨ; 

¶   ï  ʦʧʦʨʘ; 

¶   ï  ʧʽʜʰʠʧʥʠʢ ʢʦʚʟʘʥʥʷ; 

¶   ï  ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ; 

¶   ï  ʢʦʥʽʯʥʘ ʧʝʨʝʜʘʯʘ; 

¶   ï  ʮʠʣʽʥʜʨʠʯʥʦ-ʢʦʥʽʯʥʘ ʧʝʨʝʜʘʯʘ; 

¶   ï  ʯʝʨʚôʷʢ; 

¶   ï  ʯʝʨʚôʷʯʥʝ ʢʦʣʝʩʦ; 

¶   ï  ʮʝʥʪʨʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

¶   ï  ʝʢʩʮʝʥʪʨʠʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

¶   ï  ʤʘʩʘ; 
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¶   ï  ʤʘʛʥʽʪʥʘ ʩʠʣʘ; 

¶   ï  ʚʪʨʘʪʘ ʧʦʪʫʞʥʦʩʪʽ; 

¶   ï  ʨʝʤʽʥʥʠʡ h ʢʽʚ; 

¶   ï  ʨʦʟʨʘʭʫʥʦʢ ʚʘʣʫ; 

¶   ï  ʨʦʟʨʘʭʫʥʦʢ ʧʽʜʰʠʧʥʠʢʽʚ. 

ɼʦʜʘʚʘʥʥʷ ʜʦ ʩʭʝʤʠ ʚʘʣʫ ʷʢʦʛʦʩʴ ʝʣʝʤʝʥʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ 

ʥʘʪʠʩʢʘʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʥʫ ʢʥʦʧʢʫ. ɺʩʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʙʫʣʠ ʦʙʨʘʥʽ, ʤʦʞʥʘ 

ʟʥʘʡʪʠ ʚ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʫ çʄʦʜʝʣʴè. ɿʦʙʨʘʞʝʥʥʷ ʫʪʚʦʨʝʥʦʛʦ ʚʘʣʫ ʤʦʞʥʘ 

ʧʦʙʘʯʠʪʠ ʚ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ç3DViewè. ʂʨʽʤ ʪʦʛʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʢʠ 

çɼʽʘʛʨʘʤʘè  ʤʦʞʥʘ ʚʽʜʢʨʠʪʠ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ çɼʽʘʛʨʘʤʘè (ʨʠʩ. 4.5). 
 

 

ʈʠʩ. 4.5. ʇʝʨʰʠʡ ʚʘʣ 
 

ɸʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ ʩʪʚʦʨʶʻʤʦ ʥʘʩʪʫʧʥʽ ʚʘʣʠ. ʇʽʩʣʷ ʚʩʪʘʚʣʝʥʥʷ ʜʨʫʛʦʛʦ 

ʚʘʣʫ ʜʝʨʝʚʦ ʪʘ ʩʭʝʤʘ ʚʠʛʣʷʜʘʶʪʴ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ (ʨʠʩ. 4.6) (ʚʦʥʠ ʥʝ 

ʦʙʦʚôʷʟʢʦʚʦ ʧʦʚʠʥʥʽ ʙʫʪʠ ʽʜʝʥʪʠʯʥʠʤʠ, ʮʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʨʷʜʢʫ, ʚ ʷʢʦʤʫ 

ʙʫʣʠ ʚʩʪʘʚʣʝʥʽ ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ, ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʙʫʜʝ ʩʢʦʨʠʛʦʚʘʥʦ ʧʽʟʥʽʰʝ). 
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ʈʠʩ. 4.6. ɼʝʨʝʚʦ ʪʘ ʩʭʝʤʘ ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʜʚʦʭ ʚʘʣʽʚ 
 

4.2.2 ʉʪʚʦʨʝʥʥʷ ʧʝʨʝʜʘʯ 

ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʘʣʽʚ (ʪʘ ʾʭ ʝʣʝʤʝʥʪʽʚ) ʨʝʜʫʢʪʦʨʘ, 

ʤʦʜʝʣʴ ʛʦʪʦʚʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʟ'ʻʜʥʘʥʴ ʤʽʞ ʦʢʨʝʤʠʤʠ ʚʘʣʘʤʠ. ɺʞʝ ʧʽʩʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʜʨʫʛʦʛʦ ʚʘʣʫ, ʥʘ ʨʽʚʝʥʴ ʚʠʱʝ ʟôʷʚʠʪʴʩʷ ʥʦʚʘ ʛʨʫʧʘ ʥʘʣʘʰʪʫʚʘʥʴ 

çɻʨʘʥʠʯʥʽ ʫʤʦʚʠè (ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ çʇʦʤ̔ʯʥʠʢ ʜʣʷ ʧʘʨʘʣʝʣʴʥʠʭ ʚʘʣʽʚè) 

(ʨʠʩ. 4.7). 
 

 

ʈʠʩ. 4.7. ɻʨʘʥʠʯʥʽ ʫʤʦʚʠ 
 

ɿ'ʻʜʥʘʥʥʷ ʚʘʣʽʚ. ʅʘʪʠʩʥʫʚʰʠ ʥʘ çʆʙʤʝʞʝʥʥʷè, ʚʽʜʢʨʠʻʪʴʩʷ ʥʦʚʝ 

ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ. ɺʠʙʠʨʘʻʪʴʩʷ ʪʠʧ ʧʝʨʝʜʘʯʽ ʜʣʷ ʟôʻʜʥʘʥʥʷ. ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ 

ʦʙʠʨʘʻʤʦ çkSysGearPairConstraintè ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʧʘʨʠ (ʮʠʣʽʥʜʨʠʯʥʦʾ 

ʧʝʨʝʜʘʯʽ). ɺʠʙʠʨʘʻʤʦ ʥʘʟʚʫ ʟ'ʻʜʥʘʥʥʷ ʤʽʞ ʰʝʩʪʝʨʥʷʤʠ: ʚʽʜʢʨʠʻʪʴʩʷ ʚʽʢʥʦ ʜʣʷ 

ʚʠʙʦʨʫ ʰʝʩʪʝʨʝʥʴ, ʷʢʽ ʤʠ ʭʦʯʝʤʦ ʟʚôʷʟʘʪʠ (ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ ʥʘ ʧʝʨʰʦʤʫ ʚʘʣʫ, 
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a ʪʘʢʦʞ ʟʫʙʯʘʩʪʝ ʢʦʣʝʩʦ ʥʘ ʜʨʫʛʦʤʫ ʚʘʣʫ), ʪʫʪ ʪʘʢʦʞ ʟʘʜʘʻʪʴʩʷ ʂʂɼ ʮʽʻʾ 

ʧʝʨʝʜʘʯʽ (ʂʂɼ) (ʨʠʩ. 4.8). 
 

 

ʈʠʩ. 4.8. ʉʪʚʦʨʝʥʥʷ ʮʠʣʽʥʜʨʠʯʥʦʾ ʧʝʨʝʜʘʯʽ 
 

ʂʨʽʤ ʪʦʛʦ, ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ʦʙʤʝʞʝʥʴ ʦʙʝʨʘʻʤʦ ʨʦʟʨʘʭʫʥʦʢ ʧʝʨʝʜʘʯʽ 

(ʨʠʩ. 4.9). 
 

 

ʈʠʩ. 4.9. ɼʦʜʘʚʘʥʥʷ ʨʦʟʨʘʭʫʥʢʫ ʧʝʨʝʜʘʯʽ 
 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʚʭʽʜʥʠʭ ʽ ʚʠʭʽʜʥʠʭ ʚʝʣʠʯʠʥ. ʇʝʨʝʭʦʜʠʤʦ ʥʘ ʚʝʨʭʥʽʡ ʨʽʚʝʥʴ 

çʇʦʤʽʯʥʠʢ ʜʣʷ ʧʘʨʘʣʝʣʴʥʠʭ ʚʘʣʽʚè (ʚ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ʧʦʤʘʨʘʥʯʝʚʘ ʩʪʨʽʣʢʘ 

ʜʣʷ ʧʝʨʝʭʦʜʫ ʥʘ ʨʽʚʝʥʴ ʚʠʱʝ). ɺʠʙʠʨʘʻʤʦ çʂʨʘʡʦʚʽ ʫʤʦʚʠè ʜʣʷ ʥʘʦʯʥʦʩʪʽ 
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ʧʝʨʝʡʤʝʥʦʚʫʻʤʦ ʥʘʟʚʫ (ʥʝʦʙʦʚôʷʟʢʦʚʦ) ʥʘ çInput_shaftè. ʇʽʩʣʷ ʮʴʦʛʦ ʚʚʦʜʠʤʦ 

ʚʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ (ʨʠʩ. 4.10). 
 

 

ʈʠʩ. 4.10. ʂʨʘʡʦʚʽ ʫʤʦʚʠ ʜʣʷ ʚʭʽʜʥʦʛʦ ʚʘʣʫ 
 

ʊʘʢʠʤ ʯʠʥʦʤ ʤʠ ʟʘʜʘʻʤʦ ʧʘʨʘʤʝʪʨʠ ʚʭʽʜʥʦʛʦ ʚʘʣʘ, ʘ ʩʘʤʝ ʝʣʝʤʝʥʪʫ 

ʤʫʬʪʠ. ɸʥʘʣʦʛʽʯʥʦ, ʚ ʷʢʦʩʪʽ ʚʠʭʽʜʥʦʛʦ ʝʣʝʤʝʥʪʫ ʦʙʠʨʘʻʤʦ ʤʫʬʪʫ ʥʘ ʜʨʫʛʦʤʫ 

ʚʘʣʫ. ʆʩʢʽʣʴʢʠ, ʚ ʷʢʦʩʪʽ ʚʽʜʦʤʠʭ ʜʘʥʠʭ ʤʠ ʦʙʨʘʣʠ ʚʭʽʜʥʽ, ʪʦ ʚʠʭʽʜʥʽ ʜʘʥʽ ʤʠ 

ʟʘʣʠʰʘʻʤʦ ʥʫʣʴʦʚʠʤʠ (ʨʠʩ. 4.11). 
 

 

ʈʠʩ. 4.11. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʭʽʜʥʦʛʦ ʢʽʥʮʷ 
 

ʇʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ KISSsys ʨʦʟʨʘʭʫʻ ʨʝʰʪʫ ʟʥʘʯʝʥʴ ʩʘʤʦʩʪʽʡʥʦ, ʧʽʩʣʷ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ. 

ʇʝʨʝʚʽʨʢʘ ʢʽʥʝʤʘʪʠʢʠ. ʗʢʱʦ ʚʩʝ ʥʘʣʘʰʪʦʚʘʥʦ ʧʨʘʚʠʣʴʥʦ, ʧʽʩʣʷ ʟʘʧʫʩʢʫ 

ʧʝʨʝʚʽʨʢʠ ʢʽʥʝʤʘʪʠʢʠ ʧʦʤʠʣʢʠ ʥʝ ʟ'ʷʚʣʷʪʴʩʷ. ɼʣʷ ʟʘʧʫʩʢʫ ʧʝʨʝʚʽʨʢʠ 
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ʥʝʦʙʭʽʜʥʦ ʥʘʪʠʩʥʫʪʠ ʥʘ ʢʥʦʧʢʫ çʈʦʟʨʘʭʫʥʦʢ ʢʽʥʝʤʘʪʠʢʠè         . ʇʽʩʣʷ ʮʴʦʛʦ 

KISSsys ʨʦʙʠʪʴ ʢʽʥʝʤʘʪʠʯʥʫ ʧʝʨʝʚʽʨʢʫ. ɿʦʙʨʘʞʝʥʥʷ ʢʽʥʝʤʘʪʠʯʥʦʾ ʩʭʝʤʠ ʜʦ 

ʧʝʨʝʚʽʨʢʠ (ʟʣʽʚʘ) ʪʘ ʧʽʩʣʷ ʧʝʨʝʚʽʨʢʠ (ʩʧʨʘʚʘ) (ʨʠʩ. 4.12). 
 

 

ʈʠʩ. 4.12. ʂʽʥʝʤʘʪʠʯʥʘ ʧʝʨʝʚʽʨʢʘ 
 

4.3 ʂʦʥʽʯʥʽ ʪʘ ʯʝʨʚôʷʯʥʽ ʧʝʨʝʜʘʯʽ 

ɼʝʢʽʣʴʢʘ ʩʣʽʚ ʩʣʽʜ ʩʢʘʟʘʪʠ ʧʨʦ ʧʦʙʫʜʦʚʫ ʨʝʜʫʢʪʦʨʘ ʟ ʢʦʥʽʯʥʦʶ ʪʘ 

ʯʝʨʚôʷʯʥʦʶ ʧʝʨʝʜʘʯʘʤʠ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʜʦʜʘʪʠ ʮʽ ʧʝʨʝʜʘʯʽ ʧʦʯʥʝʤʦ ʟ ʧʦʙʫʜʦʚʠ 

ʚʘʣʽʚ, ʥʘ ʷʢʠʭ ʙʫʜʫʪʴ ʟʥʘʭʦʜʠʪʠʩʴ ʧʝʨʝʜʘʯʽ (ʨʠʩ. 4.13). 

 

 

ʈʠʩ. 4.13. ʇʦʙʫʜʦʚʘ ʚʘʣʽʚ 
 

ʇʽʩʣʷ ʧʦʙʫʜʦʚʠ ʜʦʜʘʻʤʦ ʝʣʝʤʝʥʪʠ ʧʝʨʝʜʘʯʽ ʥʘ ʚʘʣʠ. ɼʣʷ ʮʴʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʤʝʥʶ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ 

ʝʢʨʘʥʫ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʜʦʜʘʪʠ ʧʝʨʝʜʘʯʫ ʥʘ ʚʘʣ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʪʷʛʥʫʪʠ ʾʾ ʥʘ 

ʚʽʜʧʦʚʽʜʥʠʡ ʚʘʣ ʚ ʜʝʨʝʚʽ ʤʦʜʝʣʽ (ʨʠʩ. 4.14). 
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ʈʠʩ. 4.14. ʉʪʚʦʨʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʯʝʨʚôʷʯʥʦʾ ʧʝʨʝʜʘʯʽ 
 

ɼʘʣʽ ʩʪʚʦʨʶʻʤʦ ʟôʻʜʥʘʥʥʷ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʧʝʨʝʜʘʯʽ. ɿʨʦʙʠʪʠ ʮʝ ʤʦʞʥʘ 

ʜʝʢʽʣʴʢʦʤʘ ʰʣʷʭʘʤʠ. ʇʝʨʰʠʡ ʟ ʥʠʭ ʦʧʠʩʘʥʠʡ ʚ ʨʦʟʜʽʣʽ ʚʠʱʝ. ɼʨʫʛʠʡ ʩʧʦʩʽʙ ï 

ʩʪʚʦʨʠʪʠ ʧʝʨʝʜʘʯʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʥʶ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ. ɸʥʘʣʦʛʽʯʥʦ ʪʦʤʫ, 

ʷʢ ʙʫʣʠ ʜʦʜʘʥʽ ʝʣʝʤʝʥʪʠ ʜʦ ʤʦʜʝʣʽ, ʤʠ ʧʝʨʝʪʷʛʫʻʤʦ ʧʽʢʪʦʛʨʘʤʫ çɿôʻʜʥʘʥʥʷ 

ʯʝʨʚôʷʢʘ ʪʘ ʛʚʠʥʪʦʚʦʛʦ ʟʫʙʯʘʩʪʦʛʦ ʢʦʣʝʩʘè ʜʦ ʧʘʧʢʠ ʟ ʥʘʰʠʤʠ ʚʘʣʘʤʠ (ʨʠʩ. 

4.15). 
 

 

ʈʠʩ. 4.15. ʉʪʚʦʨʝʥʥʷ ʧʝʨʝʜʘʯʽ  
 

ʇʨʠ ʜʦʜʘʚʘʥʥʽ ʟôʻʜʥʘʥʥʷ, ʚʽʜʢʨʠʻʪʴʩʷ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ çSelect Gearsè, ʚ 

ʷʢʦʤʫ ʥʝʦʙʭʽʜʥʦ ʦʙʨʘʪʠ ʝʣʝʤʝʥʪʠ ʧʝʨʝʜʘʯʽ (ʨʠʩ. 4.16). 
 

 

ʈʠʩ. 4.16. ɺʠʙʽʨ ʝʣʝʤʝʥʪʽʚ ʧʝʨʝʜʘʯʽ  
 

ɸʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ ʙʫʜʫʻʪʴʩʷ ʽ ʢʦʥʽʯʥʘ ʧʝʨʝʜʘʯʘ (ʨʠʩ. 4.17). 
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ʈʠʩ. 4.17. ɿʦʙʨʘʞʝʥʥʷ ʢʦʥʽʯʥʦʾ ʧʝʨʝʜʘʯʽ 
 

4.4 ʈʦʟʨʘʭʫʥʦʢ ʨʝʜʫʢʪʦʨʘ 

4.4.1 ʎʠʣʽʥʜʨʠʯʥʘ ʧʝʨʝʜʘʯʘ 

ɿʘʜʘʻʤʦ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʧʝʨʝʜʘʯʽ. ʅʘʪʠʩʥʽʪʴ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʥʘ 

ʧʫʥʢʪ ʦʙʯʠʩʣʝʥʥ ̫ʰʝʩʪʝʨʥʽ ʚ ʜʝʨʝʚʽ ʤʦʜʝʣʽ, ʚʠʙʝʨʽʪʴ çGearSizingè ʪʘ ʫ 

ʚʽʜʢʨʠʪʦʤʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ʚʚʝʜʽʪʴ ʢʫʪ ʰʝʩʪʝʨʥʽ ʪʘ ʢʫʪ ʥʘʭʠʣʫ ʟʫʙʘ, ʪʘ 

ʧʽʜʪʚʝʨʜʽʪʴ ʧʘʨʘʤʝʪʨʠ. ʆʙʯʠʩʣʝʥʥʷ ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ ʫ ʬʦʥʦʚʦʤʫ ʨʝʞʠʤʽ (ʨʠʩ. 

4.18). 

 

ʈʠʩ. 4.18. ɺʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʜʘʯʽ 
 

4.4.2 ɺʠʟʥʘʯʝʥʥʷ ʛʝʦʤʝʪʨʽʾ ʚʘʣʫ 

ɼʚʽʯʽ ʢʣʘʮʥʽʪʴ ʨʦʟʨʘʭʫʥʦʢ ʚʘʣʘ (ʩʠʥʽʡ ʟʥʘʯʦʢ ʚʘʣʘ) ʫ ʜʝʨʝʚʽ, ʱʦʙ 

ʚʽʜʢʨʠʪʠ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ KISSsoft. ʊʘʤ, ʜʝ ʚʢʘʟʘʥʦ ʧʦʣʦʞʝʥʥʷ, ʨʦʟʤʽʨʠ ʪʦʱʦ, 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʘʣʘ ʪʘ ʡʦʛʦ ʨʦʟʤʽʱʝʥʥʷ. ʇʝʨʰ ʥʽʞ ʟʘʢʨʠʪʠ 

ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ KISSsoft, ʦʙʯʠʩʣʝʥʥʷ ʧʦʪʨʽʙʥʦ ʟʘʧʫʩʪʠʪʠ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ 

ʥʝʦʙʭʽʜʥʠʭ ʜʘʥʠʭ ʪʘ ʜʦʟʚʦʣʫ ʧʝʨʝʜʘʯ ̔ʜʦ KISSsys. ʇʽʩʣʷ ʮʴʦʛʦ ʚʽʢʥʦ ʤʦʞʥʘ 
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ʟʘʢʨʠʪʠ ʭʨʝʩʪʠʢʦʤ. ɺʩʽ ʚʘʣʠ ʪʘ ʝʣʝʤʝʥʪʠ, ʱʦ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʚ ʩʝʨʝʜʦʚʠʱʽ 

KISSsoft, ʥʘʣʘʰʪʦʚʫʶʪʴʩʷ ʟʘ ʪʽʻʶ ʞ ʧʨʦʮʝʜʫʨʦʶ (ʨʠʩ. 4.19). 
 

 
ʈʠʩ. 4.19. ɺʠʟʥʘʯʝʥʥʷ ʛʝʦʤʝʪʨʽʾ ʚʘʣʫ 

 

4.4.3 ʇʽʜʙʽʨ ʥʝʦʙʭʽʜʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ 

ʅʘʪʠʩʢʘʻʤʦ ʚʢʣʘʜʢʫ çɼʦʜʘʪʠè  Oçʅʘʙʽʨ ʝʣʝʤʝʥʪʽʚè. ʋ ʚʽʜʢʨʠʪʦʤʫ 

ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʫ ʨʦʟʜʽʣʽ çʉʠʩʪʝʤʥʽ ʝʣʝʤʝʥʪʠè ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ 

çTableè (ʨʠʩ. 4.20). 
 

 

ʈʠʩ. 4.20. ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ çʅʘʙʽʨ ʝʣʝʤʝʥʪʽʚè 
 

ɼʘʣʽ, ʫ ʚʽʜʢʨʠʪʦʤʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʦʙʠʨʘʻʤʦ ʟʽ ʩʧʠʩʢʫ ʪʽ ʨʦʟʨʘʭʫʥʢʠ, 

ʷʢʽ ʥʘʤ ʧʦʪʨʽʙʥʦ (ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚʠʙʨʘʥʽ çBearingCalculationsè ï 

ʨʦʟʨʘʭʫʥʦʢ  ʧʽʜʰʠʧʥʠʢʽʚ, çGearPairCalculationsè ï ʨʦʟʨʘʭʫʥʦʢ ʰʝʩʪʝʨʝʥʴ, 

çShaftCalculationsè ï ʨʦʟʨʘʭʫʥʦʢ ʚʘʣʽʚ) (ʨʠʩ.4.21). 
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ʈʠʩ. 4.21. ɺʠʙʽʨ ʨʦʟʨʘʭʫʥʢʽʚ 

  

ʇʨʦʩʪʦʨʦʚʝ ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʥʘ ʜʦʜʘʪʠ (ʫ ʨʘʟʽ ʡʦʛʦ ʚʽʜʩʫʪʥʦʩʪʽ) ʯʝʨʝʟ 

ʚʢʣʘʜʢʫ çɼʦʜʘʪʠè O  çʅʘʙʽʨ ʝʣʝʤʝʥʪʽʚè. ʋ ʚʽʜʢʨʠʪʦʤʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʫ 

ʨʦʟʜʽʣʽ çʉʠʩʪʝʤʥʽ ʝʣʝʤʝʥʪʠè ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ ç3DViewè (ʨʠʩ. 4.22). 

ɿʦʙʨʘʞʝʥʥʷ ʙʫʜʝ ʚʧʦʨʷʜʢʦʚʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʦʛʦ, ʷʢ ʚʘʣʠ, ʧʽʜʰʠʧʥʠʢʠ ʪʘ 

ʢʦʣʝʩʘ ʙʫʣʠ ʥʘʣʘʰʪʦʚʘʥʽ ʚ KISSsoft.  
 

 

ʈʠʩ. 4.22. ɼʦʜʘʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ 
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ɼʣʷ ʟʤʽʥʠ ʚʠʜʫ ʤʦʜʝʣʽ ʥʝʦʙʭʽʜʥʦ ʥʘʪʠʩʥʫʪʠ ʧʽʢʪʦʛʨʘʤʫ çʊʨʠʚʠʤʽʨʥʽ 

ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷè         . ʋ ʚʽʜʢʨʠʪʦʤʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʝʨʝʤʠʢʘʪʠʩʴ ʤʽʞ ʩʭʝʤʘʪʠʯʥʠʤ ʟʦʙʨʘʞʝʥʥʷʤ ʝʣʝʤʝʥʪʽʚ ʨʝʜʫʢʪʦʨʘ, ʘ ʪʘʢʦʞ 

ʜʝʪʘʣʴʥʠʤ ʟʦʙʨʘʞʝʥʥʷʤ (ʨʠʩ. 4.23). ʇʨʠ ʚʠʙʦʨʽ çSolid elementsè ʤʠ 

ʦʪʨʠʤʘʻʤʦ ʜʝʪʘʣʴʥʝ ʟʦʙʨʘʞʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʚʤʠʢʘʥʥʽ ʬʫʥʢʮʽʾ çShow cut 

viewè ʚ ʢʦʞʥʽʡ ʜʝʪʘʣʽ ʙʫʜʝ ʟʨʦʙʣʝʥʠʡ ʨʦʟʨʽʟ ı ʯʘʩʪʠʥʠ ʜʝʪʘʣʽ (ʨʠʩ.4.24). 
 

 

ʈʠʩ. 4.23. ʇʝʨʝʤʠʢʘʥʥʷ ʨʝʞʠʤʽʚ ʟʦʙʨʘʞʝʥʥʷ 
 

 
ʈʠʩ. 4.24. ʈʝʟʫʣʴʪʘʪ ʨʝʜʘʛʫʚʘʥʥʷ ʤʦʜʝʣʽ 
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ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ ʟ ʘʥʽʤʘʮʽʻʶ (ʨʠʩ. 4.25) ʤʦʞʥʘ ʜʦʜʘʪʠ ʯʝʨʝʟ ʚʢʣʘʜʢʫ 

çɼʦʜʘʪʠè  Oçʅʘʙʽʨ ʝʣʝʤʝʥʪʽʚè. ʋ ʚʽʜʢʨʠʪʦʤʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ, ʫ ʨʦʟʜʽʣʽ 

çʉʠʩʪʝʤʥʽ ʝʣʝʤʝʥʪʠè ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ çGL3DViewè (ʨʠʩ. 4.26). 
 

 

ʈʠʩ. 4.25. ɸʥʽʤʦʚʘʥʝ ʟʦʙʨʘʞʝʥʥʷ ʨʝʜʫʢʪʦʨʘ 
 

 

 
ʈʠʩ. 4.26. ɺʽʜʢʨʠʪʪʷ ʜʽʘʣʦʛʦʚʦʛʦ ʚʽʢʥʘ ʘʥʽʤʘʮʽʾ 
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4.4.4 ʊʝʧʣʦʚʠʡ ʨʦʟʨʘʭʫʥʦʢ 

ɼʣʷ ʧʦʯʘʪʢʫ, ʥʝʦʙʭʽʜʥʦ ʥʘʪʠʩʥʫʪʠ ʧʽʢʪʦʛʨʘʤʫ çʉʪʘʥʜʘʨʪʥʽ ʰʘʙʣʦʥʠè 

. ɼʘʣʽ, ʫ ʚʽʜʢʨʠʪʦʤʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ʦʙʨʘʪʠ çʐʘʙʣʦʥʠ ʂʂɼ - ʊʝʧʣʦʚʠʡ 

ʙʘʣʘʥʩè (ʨʠʩ. 4.27). 
 

 

ʈʠʩ. 4.27. ɺʠʙʽʨ ʤʝʪʦʜʫ ʨʦʟʨʘʭʫʥʢʫ ʂʂɼ ʤʦʜʝʣʽ 
 

ɺʽʜʢʨʠʚʘʻʤʦ ʚʢʣʘʜʢʫ çEfficiencyè ʪʘ ʚʽʜʢʨʠʚʘʻʤʦ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʢʦʨʧʫʩʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʢʪʦʛʨʘʤʠ çHousingè (ʨʠʩ. 4.28). 
 

 

ʈʠʩ. 4.28. ɺʽʜʢʨʠʪʪʷ ʚʽʢʥʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʢʦʨʧʫʩʫ 
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ʋ ʚʽʜʢʨʠʪʦʤʫ ʚʽʢʥʽ ʤʦʞʣʠʚʦ ʟʨʦʙʠʪʠ ʦʩʥʦʚʥʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʢʦʨʧʫʩʫ. 

ʇʝʨʰ ʟʘ ʚʩʝ ï ʦʙʨʘʪʠ ʬʦʨʤʫ ʢʦʨʧʫʩʫ (ʢʫʙʽʯʥʫ ʯʠ ʮʠʣʽʥʜʨʠʯʥʫ), ʪʦʚʱʠʥʫ 

ʩʪʽʥʦʢ ʪʘ ʤʘʪʝʨʽʘʣ, ʟ ʷʢʦʛʦ ʙʫʜʝ ʟʨʦʙʣʝʥʦ ʢʦʨʧʫʩ (ʨʠʩ. 4.29). 
 

 

ʈʠʩ. 4.29. ʇʝʨʰʠʡ ʢʨʦʢ ʥʘʣʘʰʪʫʚʘʥʴ ʢʦʨʧʫʩʫ 
 

ʋ ʥʘʩʪʫʧʥʦʤʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ʟʘʜʘʻʤʦ ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʢʦʨʧʫʩʫ. 

ʂʨʽʤ ʪʦʛʦ, ʚ ʮʴʦʤʫ ʚʽʢʥʽ ʦʙʠʨʘʻʪʴʩʷ ʚʠʜ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʽ ʢʦʨʧʫʩʫ ʽ ʷʢ 

ʥʘʩʣʽʜʦʢ ï ʪʝʧʣʦʚʽʜʜʘʯʘ. ʊʘʢʦʞ, ʤʦʞʥʘ ʦʙʨʘʪʠ, ʯʠ ʙʫʜʫʪʴ ʟʦʙʨʘʞʝʥʽ ʥʘ ʤʦʜʝʣʽ 

ʢʦʨʧʫʩ, ʨʽʚʝʥʴ ʤʘʩʪʠʣʘ ʪʘ ʫʱʽʣʴʥʝʥʥʷ ʟ ʧʨʦʢʣʘʜʢʦʶ (ʨʠʩ. 4.30). 

 

 

ʈʠʩ. 4.30. ɼʨʫʛʠʡ ʢʨʦʢ ʥʘʣʘʰʪʫʚʘʥʴ ʢʦʨʧʫʩʫ 
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ɺ ʨʝʟʫʣʴʪʘʪʽ, ʦʪʨʠʤʘʻʤʦ ʥʘʩʪʫʧʥʠʡ ʨʝʟʫʣʴʪʘʪ (ʨʠʩ. 4.31). 
 

 

ʈʠʩ. 4.31. ɿʦʙʨʘʞʝʥʥʷ ʢʦʨʧʫʩʫ ʥʘ ʤʦʜʝʣʽ 

 

ɼʣʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʨʝʜʫʢʪʦʨʘ ʥʘ ʪʝʧʣʦʚʠʡ ʙʘʣʘʥʩ 

ʧʝʨʝʭʦʜʠʤʦ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʜʽʘʣʦʛʦʚʦʛʦ ʚʽʢʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʢʪʦʛʨʘʤʠ 

çSettingsè (ʨʠʩ. 4.32). 
 

 

ʈʠʩ. 4.32. ɺʽʜʢʨʠʪʪʷ ʜʽʘʣʦʛʦʚʦʛʦ ʚʽʢʥʘ ʚʠʙʦʨʫ ʜʦʜʘʪʢʦʚʠʭ ʫʤʦʚ 
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ɺ ʧʝʨʰʦʤʫ ʨʷʜʢʫ ʤʠ ʤʦʞʝʤʦ ʦʙʨʘʪʠ ʷʢ ʙʫʜʝ ʟʘʜʘʥʦ ʢʦʝʬʽʮʽʻʥʪ 

ʪʝʧʣʦʧʝʨʝʜʘʯʽ (ʧʦʨʘʭʦʚʘʥʦ ʘʚʪʦʤʘʪʠʯʥʦ ʯʠ ʚʨʫʯʥʫ). ɺ ʜʨʫʛʦʤʫ ʨʷʜʢʫ ʤʠ 

ʦʙʠʨʘʻʤʦ ʯʠ ʙʫʜʫʪʴ ʥʘ ʨʝʜʫʢʪʦʨʽ ʨʝʙʨʘ ʪʝʧʣʦʚʽʜʜʘʯʽ. ɺ ʪʨʝʪʴʦʤʫ ʨʷʜʢʫ 

ʜʦʜʘʻʪʴʩʷ ʦʩʥʦʚʘ ʜʦ ʢʦʨʧʫʩʫ. ɺ ʦʩʪʘʥʥʴʦʤʫ ʨʷʜʢʫ ʚʤʠʢʘʻʪʴʩʷ ʪʝʧʣʦʧʝʨʝʜʘʯʘ 

ʥʘ ʚʭʽʜʥʦʤʫ ʪʘ ʚʠʭʽʜʥʦʤʫ ʚʘʣʘʭ (ʨʠʩ. 4.33). 
 

 

ʈʠʩ. 4.33. ɺʠʙʽʨ ʜʦʜʘʪʢʦʚʠʭ ʫʤʦʚ 
 

ʋ ʚʽʜʢʨʠʪʦʤʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʫ çProperties of thermal finningsè ʟʘʜʘʻʤʦ 

ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʨʝʙʝʨ ʪʝʧʣʦʚʽʜʜʘʯʽ (ʨʠʩ. 4.34). 
 

 

ʈʠʩ. 4.34. ɻʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʨʝʙʝʨ ʪʝʧʣʦʚʽʜʜʘʯʽ 
 

ʋ ʚʽʜʢʨʠʪʦʤʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʫ çProperties of foundationsè ʟʘʜʘʻʤʦ 

ʧʘʨʘʤʝʪʨʠ ʦʩʥʦʚʠ (ʨʠʩ. 4.35). 
 

 

ʈʠʩ. 4.35. ʇʘʨʘʤʝʪʨʠ ʦʩʥʦʚʠ 
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ɼʘʣʽ ʧʝʨʝʭʦʜʠʤʦ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʜʽʘʣʦʛʦʚʦʛʦ ʚʽʢʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʽʢʪʦʛʨʘʤʠ çVentilationè (ʨʠʩ. 4.36). 
 

 

ʈʠʩ. 4.36. ɺʽʜʢʨʠʪʪʷ ʜʽʘʣʦʛʦʚʦʛʦ ʚʽʢʥʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʚʝʥʪʠʣʷʮʽʾ 
 

ʋ ʚʽʜʢʨʠʪʦʤʫ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟʘʜʘʻʤʦ ʧʣʦʱʠʥʫ 

ʚʝʥʪʠʣʶʚʘʥʥʷ, ʧʽʩʣʷ ʯʦʛʦ ʟʘʜʘʻʤʦ ʡ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ ʚʝʥʪʠʣʶʚʘʥʥʷ (ʨʠʩ. 4.37). 
 

 

ʈʠʩ. 4.37. ɺʠʙʽʨ ʧʘʨʘʤʝʪʨʽʚ ʚʝʥʪʠʣʷʮʽʾ 
 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʽʢʪʦʛʨʘʤʠ çLubricationè ʧʝʨʝʭʦʜʠʤʦ ʜʦ ʜʽʘʣʦʛʦʚʦʛʦ ʚʽʢʥʘ 

çLubrication setupè, ʜʝ ʤʦʞʝʤʦ ʥʘʣʘʰʪʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʟʤʘʱʝʥʥʷ ʨʝʜʫʢʪʦʨʘ 

(ʨʠʩ. 4.38). 
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ʈʠʩ. 4.38. ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʟʤʘʱʝʥʥʷ 

 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʽʢʪʦʛʨʘʤʠ çOil Coolerè ʧʝʨʝʭʦʜʠʤʦ ʜʦ ʜʽʘʣʦʛʦʚʦʛʦ ʚʽʢʥʘ 

çSet power of  the Oil Coolerè, ʜʝ ʤʦʞʝʤʦ ʥʘʣʘʰʪʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ 

ʤʘʩʣʦʨʘʜʽʘʪʦʨʘ (ʨʠʩ. 4.39). 
 

 

ʈʠʩ. 4.39. ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʘʩʣʦʨʘʜʽʘʪʦʨʘ 
 

ʌʽʥʘʣʴʥʠʤ ʢʨʦʢʦʤ ʨʦʙʠʤʦ ʨʦʟʨʘʭʫʥʦʢ ʪʝʧʣʦʦʙʤʽʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʽʢʪʦʛʨʘʤʠ çʈʦʟʨʘʭʫʥʦʢ ʂʂɼè  ʪʘ ʦʪʨʠʤʫʻʤʦ ʨʝʟʫʣʴʪʘʪʠ ʫ ʚʢʣʘʜʮʽ 

çLossesè (ʨʠʩ. 4.40). 
 

 

ʈʠʩ. 4.40. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʪʝʧʣʦʦʙʤʽʥʫ 
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ʂʨʽʤ ʪʦʛʦ, ʥʘ ʚʢʣʘʜʮʽ çEfficiencyè ʤʦʞʥʘ ʦʙʨʘʪʠ, ʷʢʠʡ ʩʘʤʝ ʨʦʟʨʘʭʫʥʦʢ 

ʤʠ ʭʦʯʝʤʦ ʧʨʦʚʝʩʪʠ (ʨʠʩ. 4.41). 

 
 

 

ʈʠʩ. 4.41. ɺʠʙʽʨ ʪʠʧʫ ʨʦʟʨʘʭʫʥʢʫ 
 

 

4.4.5 ʆʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʫ ʪʘ ʩʪʚʦʨʝʥʥʷ ʟʚʽʪʫ ʥʘ ʤʝʥʶ ʧʽʢʪʦʛʨʘʤ 

ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ çɺʠʢʦʥʘʪʠ ʨʦʟʨʘʭʫʥʦʢ ʽ ʩʪʚʦʨʠʪʠ ʟʚʽʪè   . ɺ 

ʦʪʨʠʤʘʥʦʤʫ ʟʚʽʪʽ ʙʫʜʫʪʴ ʚʩʽ ʨʦʟʨʘʭʫʥʢʫ, ʷʢʽ ʦʙʠʨʘʣʠ ʨʘʥʽʰʝ. 
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4.5 ʇʨʠʢʣʘʜʠ ʨʝʜʫʢʪʦʨʽʚ 

ɺ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʥʘʚʝʜʝʥʽ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʧʦʙʫʜʦʚʠ ʨʝʜʫʢʪʦʨʽʚ. ʂʨʽʤ 

ʪʦʛʦ, ʙʫʜʝ ʧʦʢʘʟʘʥʦ, ʷʢ ʚʠʛʣʷʜʘʻ ʢʽʥʝʤʘʪʠʯʥʘ ʩʭʝʤʘ ʥʘ ʧʨʘʢʪʠʮʽ. 

4.5.1 ʇʨʠʢʣʘʜʠ ʦʜʥʦʩʪʫʧʽʥʯʘʩʪʠʭ ʨʝʜʫʢʪʦʨʽʚ 

ʅʘ ʨʠʩ. 4.42, 4.43 ʪʘ 4.44 ʥʘʚʝʜʝʥ ̔ ʧʨʠʢʣʘʜʠ ʮʠʣʽʥʜʨʠʯʥʦʛʦ 

ʦʜʥʦʩʪʫʧʽʥʯʘʩʪʦʛʦ, ʢʦʥʽʯʥʦʛʦ ʪʘ ʯʝʨʚô̫ ʯʥʦʛʦ ʨʝʜʫʢʪʦʨʽʚ, ʚʽʜʧʦʚʽʜʥʦ. 
 

 
ʈʠʩ. 4.42. ʎʠʣʽʥʜʨʠʯʥʠʡ ʦʜʥʦʩʪʫʧʽʥʯʘʩʪʠʡ ʨʝʜʫʢʪʦʨ 

 

 
ʈʠʩ. 4.43. ʂʦʥʽʯʥʠʡ ʦʜʥʦʩʪʫʧʽʥʯʘʩʪʠʡ ʨʝʜʫʢʪʦʨ 

 


