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ʆʉʅʆɺʅʓɽ ʉʆʂʈɸʑɽʅʀʗ ʀ ʇʈɸɺʀʃɸ ʆʌʆʈʄʃɽʅʀʗ 

ʇʈʀʅʗʊʓɽ ɺ ʇʆʉʆɹʀʀ 

ɼʦʢʫʤʝʥʪ çʇʦʩʦʙʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʡ 

ʜʦʢʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʜʝʣʦʚ ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʚʥʝʡ. ɼʣʷ 

ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʫʤʝʨʦʚʘʥʥʳʝ ʟʘʛʦʣʦʚʢʠ ʪʨʝʭ ʫʨʦʚʥʝʡ. 

ʅʘʧʨʠʤʝʨ: 

1 ʄʆɼʋʃʔ ɺɺʆɼɸ ʅɸʏɸʃʔʅʆʁ ʀʅʌʆʈʄɸʎʀʀ ʉ 

ɹʋʄɸɾʅʓʍ ʅʆʉʀʊɽʃɽʁ ʀ ɺɽʂʊʆʈʀɿɸʎʀʀ 

ʈɸʉʊʈʆɺʓʍ ʀɿʆɹʈɸɾɽʅʀʁ 
(ʟʘʛʦʣʦʚʦʢ ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ: ɻʘʨʥʠʪʫʨʘ Times New Roman, ʧʦʣʫʞʠʨʥʳʡ, 

ʙʫʢʚʳ ʧʨʦʧʠʩʥʳʝ, ʨʘʟʤʝʨ 13) 

1.1 ʆʇʀʉɸʅʀɽ ɻʃɸɺʅʆɻʆ ʆʂʅɸ ʄʆɼʋʃʗ 

(ʟʘʛʦʣʦʚʦʢ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ: ɻʘʨʥʠʪʫʨʘ Times New Roman, ʧʦʣʫʞʠʨʥʳʡ 

ʢʫʨʩʠʚ, ʙʫʢʚʳ ʧʨʦʧʠʩʥʳʝ, ʨʘʟʤʝʨ 12) 

1.1.1 ʆʇʀʉɸʅʀɽ ɻʃɸɺʅʆɻʆ ʄɽʅʖ 

(ʟʘʛʦʣʦʚʦʢ ʪʨʝʪʴʝʛʦ ʫʨʦʚʥ:̫ ɻʘʨʥʠʪʫʨʘ Times New Roman, ʧʦʣʫʞʠʨʥrʡ, 

ʙʫʢʚʳ ʧʨʦʧʠʩʥʳʝ, ʨʘʟʤʝʨ 11) 

1.1.1.1 ʆʧʠʩʘʥʠʝ ʢʦʤʘʥʜ ʤʝʥʶ çʌʘʡʣè 

(ʟʘʛʦʣʦʚʦʢ ʯʝʪʚʝʨʪʦʛʦ ʫʨʦʚʥʷ: ɻʘʨʥʠʪʫʨʘ Times New Roman, ʧʦʣʫʞʠʨʥrʡ, 

ʨʘʟʤʝʨ 11) 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʜʧʠʩʝʡ (ʟʘʛʦʣʦʚʢʠ ʦʢʦʥ, ʣɻʝʤʝʥʪ r ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ 

ʠʣʠ ʢʦʥʪʝʢʩʪʥrʭ ʤʝʥʶ, ʥʘʟʚʘʥʠʷ ʠʣʠ ʧʦʜʧʠʩʠ ʢɻʨʘʥʥʭr ʫʧʨʘʚʣʷʶʠɦʭ 

ʣɻʝʤʝʥʪʦʚ ʠ ʧʨ.) ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʣʫʞʠʨʥʳʡ ʪʝʢʩʪ, ʦʙʨʘʤʣʝʥʥʳʡ ʦʙʳʯʥʳʤʠ 

ʢʘʚʳʯʢʘʤʠ, ʥʘʧʨʠʤʝʨ, 

ʂʥʦʧʢʘ çʆʂè 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʞʘʪʠʷ ʢʣʘʚʠh  ʢʣʘʚʠʘʪʫʨ r ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʭ ʠʤʝʥʘ, 

ʦʧʠʩʳʚʘʝʤʳʝ ʧʦʣʫʞʠʨʥrʤʠ ʙʫʢʚʘʤʠ ʚ ʚʝʨʭʥʝʤ ʨʝʛʠʩʪʨʝ, ʢʦʪʦʨʳʝ ʦʙʨʘʤʣʷʶʪʩʷ 

ʪʨʝʫʛʦʣʴʥʳʤʠ ʩʢʦʙʢʘʤʠ, ʥʘʧʨʠʤʝʨ:  

ʅʘʞʘʪʴ ʢʣʘʚʠh ʫ <ENTER> 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʩʪʫʧʘ ʢ ʣɻʝʤʝʥʪʘʤ ʚʣʦʞʝʥʥʳʭ ʤʝʥʶ (ʧʦʜʤʝʥʶ) 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʟʜʝʣʠʪʝʣʴ Ą, ʥʘʧʨʠʤʝʨ:  

ɺʳʧʦʣʥʠʪʴ ʧʫʥʢʪ ʤʝʥʶ çʀʥʩʪʨʫʤʝʥʪʳĄʅʘʩʪʨʦʡʢʠĄʅʘʩʪʨʦʡʢʠè 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʤʤʝʥʪʘʨʠʝʚ ʠʣʠ ʬʨʘʛʤʝʥʪʦʚ ʪʝʢʩʪʘ ʥʘ ʠʟʫʯʝʥʠʝ 

ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʦʥ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʧʨʷʤʦʫʛʦʣʴʥʦʡ 

ʨʘʤʢʦʡ ʠ ʟʘʣʠʚʘʝʪʩʷ ʚʥʫʪʨʠ ʩʚʝʪʣʦ-ʩʝʨrʤ ʮʚʝʪʦʤ, ʥʘʧʨʠʤʝʨ: 

ɺʥʠʤʘʥʠʝ: ɼʣʷ ʚʙrʦʨʘ ʠʤʝʥʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʝʥʘ ʥʝ 

ʜʣʠʥʥʝʝ 79 ʩʠʤʚʦʣʦʚ. 
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ʄʆɼʋʃʔ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ (K-PROJECTS) 

1 ʆɹʑʀɽ ʇʆʃʆɾɽʅʀʗ 

ʄʦʜʫʣʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʛʦʨʥʳʭ ʨʘʙʦʪ (ʦʧʨʝʜʝʣʝʥʠʝ 

ʢʦʥʝʯʥʳʭ ʢʦʥʪʫʨʦʚ ʦʪʨʘʙʦʪʢʠ ʢʘʨʴʝʨʘ, ʢʦʥʝʯʥʳʭ ʠʣʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʢʦʥʪʫʨʦʚ 

ʦʪʩʳʧʢʠ ʦʪʚʘʣʦʚ) ʪʘʢ ʠ ʟʘʜʘʯ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʨʝʰʝʥʠʝʤ ʪʝʢʫʱʠʭ ʟʘʜʘʯ, ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʦʙʲʝʢʪʦʚ ʦʪʢʨʳʪʳʭ ʛʦʨʥʳʭ ʨʘʙʦʪ. 

ʄʦʜʫʣʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪʘ K-Projects ʠʥʪʝʛʨʠʨʦʚʘʥ ʚ 

ʦʩʥʦʚʥʫʶ ʦʙʦʣʦʯʢʫ ɻʀʉ K-MINE. 

ɺʩʝ ʟʘʜʘʯʠ ʤʦʜʫʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʚʝʜʝʥʳ ʚ ʤʝʥʶ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝè. 

 

ʋʩʣʦʚʥʦ ʚʩʝ ʟʘʜʘʯʠ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʢʘʪʝʛʦʨʠʡ: 

1. ʇʦʟʠʮʠʦʥʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʩʪʨʦʝʥʠʷʤʠ 

ʙʨʦʚʦʢ, ʵʣʝʤʝʥʪʦʚ ʫʩʪʫʧʦʚ ʠʣʠ ʦʙʲʝʢʪʦʚ ʛʦʨʥʳʭ ʨʘʙʦʪ; 

2. ɿʘʜʘʯʠ ʨʘʩʯʝʪʘ ʦʙʲʝʤʦʚ ʠ ʧʣʦʱʘʜʝʡ; 

3. ʇʦʟʠʮʠʦʥʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʢʦʥʪʫʨʦʚ 
ʢʘʨʴʝʨʘ ʠ ʦʪʚʘʣʦʚ; 

4. ʇʦʟʠʮʠʦʥʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ 
ʵʣʝʤʝʥʪʦʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ ʠ ʜʦʨʦʛ. 

ɿʘʜʘʯʠ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʩʚʝʜʝʥʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʛʨʫʧʧʦʚʦʤ ʤʝʥʶ 

çʇʦʩʪʨʦʝʥʠʝè. 
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ɿʘʜʘʯʠ ʛʨʫʧʧʳ ʨʘʩʯʝʪʘ ʦʙʲʝʤʦʚ ʠ ʧʣʦʱʘʜʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʛʨʫʧʧʦʚʦʤ 

ʤʝʥʶ çʆʙʲʝʤʳ ʠ ʧʣʦʱʘʜʠè 

 

ɿʘʜʘʯʠ ʛʨʫʧʧʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʝ̡ʟʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʤʠ 

ʟʘʜʘʯʘʤʠ: 

 

ɿʘʜʘʯʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʦʨʦʞʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʤʠ 

ʟʘʜʘʯʘʤʠ: 
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ɿʘʜʘʯʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʝʪʠ ʧʠʪʘʥʠʷ ʞ/ʜ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʤʠ 

ʟʘʜʘʯʘʤʠ: 

 

2 ʄɽʅʖ çʇʆʉʊʈʆɽʅʀɽè: ʌʋʅʂʎʀʗ çʇʆʉʊʈʆɽʅʀɽ 

ɹʈʆɺʆʂ ʀ ʕʃɽʄɽʅʊʆɺ ʋʉʊʋʇʆɺè  

2.1 ʇʆʉʊʈʆɽʅʀɽ ʈɸɿʈɽɿʆɺ 

 

ʂʦʤʘʥʜʘ çʄʘʨʢʰʝʡʜʝʨʩʢʠʡ ʨʘʟʨʝʟè ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʧʦʩʪʨʦʝʥʠʝ 

ʨʘʟʨʝʟʘ (ʤʘʨʢʰʝʡʜʝʨʩʢʦʛʦ) ʧʦ ʦʪʦʙʨʘʞʘʝʤʳʤ ʜʘʥʥʳʤ, ʢʘʢ ʧʨʦʝʢʮʠʶ 
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ʧʝʨʝʩʝʯʝʥʠʷ ʧʣʦʩʢʦʩʪʠ ʨʘʟʨʝʟʘ ʩ ʜʘʥʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʠ. ɺʳʧʦʣʥʷʝʪʩʷ 

ʧʦʩʪʨʦʝʥʠʝ ʧʦʣʠʣʠʥʠʠ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʣʦʩʢʦʩʪʴ ʨʘʟʨʝʟʘ.  

ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʨʘʟʨʝʟ ʬʦʨʤʠʨʫʝʪʩʷ 

ʥʘʧʨʷʤʫʶ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʦʜʝʣʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʧrʦʣʥʷʪʴ 

ʝʛʦ ʢʦʨʨʝʢʪʠʨʦʚʢʫ, ʦʪʩʪʨʘʠʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʨʘʟʨʝʟʦʚ ʧʦ ʩʦʩʪʦʷʥʠʶ ʛʦʨʠʟʦʥʪʦʚ ʥʘ 

ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʚʨʝʤʝʥʠ, ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʷʪʴ ʩʦʚʤʝʱʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʨʝʟʦʚ ʚ 

ʦʜʥʠʭ ʢʦʦʨʜʠʥʘʪʘʭ. ɺʩʝ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ ɻʀʉ 

ʩʦʟʜʘʚʘʪʴ ʯʝʨʪʝʞʠ ʩ ʨʘʟʥʦʪʠʧʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ʅʘʧʨʠʤʝʨ, ʩʦʟʜʘʚʘʪʴ 

ʩʦʚʤʝʱʝʥʥʳʡ ʨʘʟʨʝʟ ʪʝʢʫʱʝʛʦ ʠ ʧʨʦʝʢʪʥʦʛʦ ʧʦʣʦʞʝʥʠʡ ʫʩʪʫʧʦʚ. ɺʳʧʦʣʥʷʪʴ 

ʧʦʩʪʨʦʝʥʠʝ ʩʦʚʤʝʱʝʥʥʳʭ ʧʣʘʥʦʚ ʪʦʧʦʧʦʚʝʨʭʥʦʩʪʠ ʠ ʛʨʘʥʠʮ ʦʪʚʘʣʦʚ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠ ʁʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪʢʦʩʦʚ ʠ ʪ.ʜ. 

2.1.1 ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʨʘʟʨʝʟʘ 

ʈʘʩʩʤʦʪʨʠʤ ʨʘʙʦʪʫ ʬʫʥʢʮʠʠ ʥʘ ʧʨʠʤʝʨʝ ʧʦʩʪʨʦʝʥʠʷ ʩʦʚʤʝʱʝʥʥʦʛʦ 

ʤʘʨʢʰʝʡʜʝʨʩʢʦʛʦ ʨʘʟʨʝʟʘ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʧʦʣʦʞʝʥʠʡ ʛʦʨʥʳʭ ʨʘʙʦʪ ʚ ʢʘʨʴʝʨʝ. 

 

ʅʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʧʦʣʠʣʠʥʠ,ʁ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʘʟʨʝʟ ʠ ʚʳʟʚʘʪʴ 

ʢʦʤʘʥʜʫ ʤʝʥʶ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝĄʇʦʩʪʨʦʝʥʠʝĄʄʘʨʢʰʝʡʜʝʨʩʢʠʡ ʨʘʟʨʝʟè. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʚʳʜʘʝʪʩʷ ʦʢʥʦ ʥʘʩʪʨʦʝʢ ʨʘʟʨʝʟʘ çʈʘʟʨʝʟ ʧʦ ʣʦʤʘʥʥʦʡè. 

2.1.2 ʅʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʦʬʦʨʤʣʝʥʠʷ ʨʘʟʨʝʟʘ 

ʆʢʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʢʮʠʦʥʥʳʡ ʩʧʠʩʦʢ, ʩʦʜʝʨʞʘʱʠʡ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ 

ʥʘʩʪʨʦʝʢ, ʘ ʪʘʢʞʝ ʪʘʙʣʠʮʫ ʥʘʩʪʨʦʝʢ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʝʟʦʚ. 

ɻʨʫʧʧʘ ʙʘʟʦʚʳʭ ʥʘʩʪʨʦʝʢ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʝʟʘ ʩʦʜʝʨʞʘʪ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ: 
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 ʇʦʩʪʨʦʝʥʠʝ ï ʩʧʠʩʦʢ ʚʳʙʦʨʘ, ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ 

ʚʠʜ ʧʦʩʪʨʦʝʥʠʷ ʨʘʟʨʝʟʘ ï ʥʘ ʧʣʦʩʢʦʩʪʠ ç2Dè ʠʣʠ 

ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ç3Dè. 

 çʇʦʤʝʩʪʠʪʴ ʚ ʩʣʦʡè ï ʩʣʦʡ ʤʦʜʝʣʠ, ʚ ʢʦʪʦʨʳʡ 

ʙʫʜʫʪ ʨʘʟʤʝʱʘʪʴʩʷ ʦʙʲʝʢʪʳ ʨʘʟʨʝʟʘ. ɼʣʷ 

ʥʘʩʪʨʦʡʢʠ ʩʣʦʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ é, ʚ 

ʧʦʣʷ ʚʳʙʦʨʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ 

ʩʪʘʥʜʘʨʪʥʳʡ ʨʝʜʘʢʪʦʨ ʩʣʦʝʚ ɻʀʉ K-MINE, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʠʣʠ ʩʦʟʜʘʪʴ 

ʥʦʚʳʡ ʩʣʦʡ. ʇʦʩʣʝ ʟʘʢʨʳʪʠʷ ʨʝʜʘʢʪʦʨʘ ʩʣʦʝʚ ï 

ʠʤʷ ʩʣʦʷ ʩʨʘʟʫ ʞʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʧʦʣʝ ʚʚʦʜʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʤʷ ʩʣʦʷ ʤʦʞʥʦ ʚʚʝʩʪʠ ʠ ʚ ʨʫʯʥʫʶ, 

ʥʦ ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʧʨʘʚʠʣʘ 

ʩʠʥʪʘʢʩʠʩʘ ʩʦʟʜʘʥʠʷ ʩʦʩʪʘʚʥʳʭ ʠʤʝʥ ʩʣʦʝʚ; 

 çʆʩʠè ï ʩʧʠʩʦʢ ʚʳʙʦʨʘ, ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʚʦʜʘ ʥʘ ʨʘʟʨʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʦʩʝʡ ʩʝʪʢʠ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʧʮʠʷ ʨʘʙʦʪʘʣʘ 

ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʚ ʪʝʢʫʱʝʤ ʬʘʡʣʝ ʩ ʜʘʥʥʳʤʠ 

ʥʘʭʦʜʠʣʩʷ ʦʙʲʝʢʪ ç3Dʉʝʪʢʘè, ʢʦʪʦʨʳʡ ʙʳʣ ʙʳ 

ʚʠʜʠʤʳʤ ʠ ʣʠʥʠʷ ʨʘʟʨʝʟʘ ʧʝʨʝʩʝʢʘʣʘ ʵʪʫ ʩʝʪʢʫ. 

ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʩʦʜʝʨʞʠʪ ʜʚʘ ʧʦʣʦʞʝʥʠʷ ʜʣʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʝʮʠʨʦʚʘʥʠʷ ʥʘ ʧʣʦʩʢʦʩʪʴ 

ʨʘʟʨʝʟʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠʣʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʦʩʝʡ 

ʩʝʪʢʠ. 

ɺʥʠʤʘʥʠʝ! ɽʩʣʠ ʩʝʪʢʘ ʚ ʤʦʜʝʣʠ ʦʪʩʫʪʩʪʚʫʝʪ, ʠʣʠ 

ʩʝʢʫʱʘʷ ʣʠʥʠʷ ʝʝ ʥʝ ʧʝʨʝʩʝʢʘʝʪ, ʚʝʨʪʠʢʘʣʴʥʳʝ ʦʩʠ 

ʥʝ ʨʘʟʨʝʟ ʥʝ ʚʳʚʦʜʷʪʩʷ. 

ɻʨʫʧʧʘ çʊʦʯʢʘ ʚʳʚʦʜʘè. ʉʦʜʝʨʞʠʪ ʜʚʘ ʧʦʣʷ 

çʍ:è ʠ çY:è. ʂʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʚʳʚʦʜʘ ʤʦʞʥʦ 

ʚʚʝʩʪʠ ʚʨʫʯʥʫʶ ʠʣʠ ʞʝ ʚʳʙʨʘʪʴ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ɻʀʉ ʩ ʧʦʤʦʱʴʶ ʤʘʥʠʧʫʣʷʪʦʨʘ ʤʳʰʠ. 

ɼ ʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ é, ʩʧʨʘʚʘ ʦʪ 

ʧʦʣʝʡ ʚʳʙʦʨʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʢʥʦ çʈʘʟʨʝʟ ʧʦ 

ʣʦʤʘʥʥʦʡè ʩʢʨʳʚʘʝʪʩʷ, ʘ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʢʦʦʨʜʠʥʘʪ 

ʥʠʞʥʝʛʦ ʣʝʚʦʛʦ ʫʛʣʘ ʚʳʚʦʜʘ ʨʘʟʨʝʟʘ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʱʝʣʯʦʢ ʣʝʚʦʡ ʢʥʦʧʢʦʡ 

ʤʳʰʠ ʚ ʩʚʦʙʦʜʥʦʡ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʢʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʩʥʦʚʘ, 

ʘ ʚ ʧʦʣʷʭ çʍ:è ʠ çY:è ʦʪʦʙʨʘʞʘʶʪʩʷ ʢʦʦʨʜʠʥʘʪʳ 

ʪʦʯʢʠ ʥʘʞʘʪʠʷ. 

ɺʥʠʤʘʥʠʝ: ɺʳʙʦʨ ʢʦʦʨʜʠʥʘʪ ʪʦʯʢʠ ʚʳʚʦʜʘ 

ʘʢʪʫʘʣʝʥ ʚ ʩʣʫʯʘʝ ʧʦʩʪʨʦʝʥʠʷ ʨʘʟʨʝʟʘ ʚ ʧʣʦʩʢʦʩʪʠ 

(2D). 
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ɻʨʫʧʧʘ çʄʘʩʰʪʘʙè ʩʦʜʝʨʞʠʪ ʧʦʣʷ ʜʣʷ 

ʥʘʩʪʨʦʡʢʠ ʟʥʘʯʝʥʠʡ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʤʘʩʰʪʘʙʦʚ ʦʪʩʪʨʘʠʚʘʝʤʦʛʦ 

ʨʘʟʨʝʟʘ. ɼʘʥʥʘʷ ʦʧʮʠʷ ʘʢʪʫʘʣʴʥʘ ʚ ʩʣʫʯʘʝ 

ʧʦʩʪʨʦʝʥʠʷ ʨʘʟʨʝʟʘ ʥʘ ʧʣʦʩʢʦʩʪʠ. 

 ɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʢʠ çL:è 

ï ʩʦʜʝʨʞʠʪ ʩʧʠʩʦʢ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ 

ʤʘʩʰʪʘʙʦʚ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʧʦʩʪʨʦʝʥʠʝ ʨʘʟʨʝʟʦʚ. 

 ɺʝʨʪʠʢʘʣʴʥʳʡ ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʢʠ çZ:è ï 

ʩʦʜʝʨʞʠʪ ʩʧʠʩʦʢ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʭ 

ʤʘʩʰʪʘʙʦʚ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʧʦʩʪʨʦʝʥʠʝ ʨʘʟʨʝʟʦʚ 

ɽʩʣʠ ʪʨʝʙʫʝʤʳʡ ʤʘʩʰʪʘʙ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʩʧʠʩʢʝ, 

ʪʦ ʝʛʦ ʟʥʘʯʝʥʠʝ ʤʦʞʥʦ ʚʚʝʩʪʠ ʚʨʫʯʥʫʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʚʝʜʝʥʥʳʡ ʤʘʩʰʪʘʙ ʥʝ 

ʩʦʭʨʘʥʷʝʪʩʷ, ʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʪʝʢʫʱʝʛʦ ʧʦʩʪʨʦʝʥʠʷ. 

ɻʨʫʧʧʘ çʐʢʘʣʳè ʩʦʜʝʨʞʠʪ ʵʣʝʤʝʥʪʳ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʰʢʘʣʳ ʟʥʘʯʝʥʠʡ 

ʩʘʤʦʛʦ ʨʘʟʨʝʟʘ. ʉʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

 çʊʠʧè ï ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʧʦʟʚʦʣʷʪ ʚʳʧʦʣʥʠʪʴ ʥʘʩʪʨʦʡʢʫ ʦʪʦʙʨʘʞʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʣʠʥʠʡ ʨʘʟʨʝʟʘ. ʉʦʜʝʨʞʠʪ ʜʚʘ ʧʦʣʦʞʝʥʠʷ: 

çʧʦ ʚʳʩʦʪʝè ï ʚ ʵʪʦʤ ʣʠʥʠʠ ʚʳʩʦʪ ʚʳʚʦʜʷʪʩʷ ʧʦ ʰʘʛʫ ʩʝʪʢʠ, ʠʣʠ çʧʦ 

ʛʦʨʠʟʦʥʪʘʤè ï ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʣʠʥʠʠ ʚʳʩʦʪ ʚʳʚʦʜʷʪʩʷ ʩʦʛʣʘʩʥʦ ʩʧʠʩʢʘ 

ʟʘʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʦʢ. (ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʩʤ. çʄʘʨʢʰʝʡʜʝʨʠʷ Ą ʉʧʠʩʦʢ ʛʦʨʠʟʦʥʪʦʚè). 

 çɺʳʚʦʜʠʪʴ ʣʠʥʠʠ ʚʳʩʦʪè ï ʣʦʛʠʯʝʩʢʦʝ ʩʚʦʡʩʪʚʦ, ʧʦʟʚʦʣʷʪ 

ʚʢʣʶʯʠʪʴ/ʦʪʢʣʶʯʠʪʴ ʨʝʞʠʤ ʦʪʦʙʨʘʞʝʥʠʷ ʣʠʥʠʡ ʚʳʩʦʪ. 

 çɺʝʨʪʠʢʘʣʴʥʘʷè ï ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʥʘʩʪʨʦʡʢʫ ʵʣʝʤʝʥʪʦʚ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʰʢʘʣʳ ʨʘʟʨʝʟʘ. ʉʦʜʝʨʞʠʪ ʜʚʘ ʵʣʝʤʝʥʪʘ ʥʘʩʪʨʦʡʢʠ: çɻʨʘʜʫʠʨʦʚʢʘè ï 

ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʦʠʪʴ ʰʘʛ ʦʪʤʝʪʦʢ ʦʩʠ ʠ 

çʆʪʦʙʨʘʞʝʥʠʝè ʧʦʟʚʦʣʷʝʪ 

ʚʢʣʶʯʠʪʴ/ʦʪʢʣʶʯʠʪʴ ʦʪʦʙʨʘʞʝʥʠʝ 

ʛʨʘʜʫʠʨʦʚʢʠ ʦʩʠ. 

 çɻʦʨʠʟʦʥʪʘʣʴʥʘʷè ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ 

ʥʘʩʪʨʦʡʢʫ ʵʣʝʤʝʥʪʦʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʰʢʘʣʳ 

ʨʘʟʨʝʟʘ. ʉʦʜʝʨʞʠʪ ʜʚʘ ʵʣʝʤʝʥʪʘ ʥʘʩʪʨʦʡʢʠ: 

çɻʨʘʜʫʠʨʦʚʢʘè ï ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʦʠʪʴ ʰʘʛ 

ʦʪʤʝʪʦʢ ʦʩʠ ʠ çʆʪʦʙʨʘʞʝʥʠʝè ʧʦʟʚʦʣʷʝʪ 

ʚʢʣʶʯʠʪʴ/ʦʪʢʣʶʯʠʪʴ ʦʪʦʙʨʘʞʝʥʠʝ 

ʛʨʘʜʫʠʨʦʚʢʠ ʦʩʠ. 

ɻʨʫʧʧʘ çʅʘʩʪʨʦʡʢʘ ʦʙʲʝʢʪʦʚè ʩʦʜʝʨʞʠʪ 

ʩʨʝʜʩʪʚʘ ʜʣʷ ʚʠʟʫʘʣʴʥʦʡ ʥʘʩʪʨʦʡʢʠ ʵʣʝʤʝʥʪʦʚ 

ʨʘʟʨʝʟʘ. 

 ʉʚʦʡʩʪʚʦ çʈʘʟʤʝʨ ʰʨʠʬʪʘè ʧʦʟʚʦʣʷʝʪ 

ʚʳʧʦʣʥʠʪʴ ʥʘʩʪʨʦʡʢʫ ʨʘʟʤʝʨʘ ʰʨʠʬʪʘ ʜʣʷ 

ʚʩʝʭ ʧʦʜʧʠʩʝʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ 

ʨʘʟʨʝʟʝ. 
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 ʉʝʢʮʠʷ çʃʠʥʠʠ ʰʢʘʣʳè ï ʩʦʜʝʨʞʠʪ ʩʨʝʜʩʪʚʘ 

ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʙʘʟʦʚʳʭ ʵʣʝʤʝʥʪʦʚ 

ʨʘʟʨʝʟʘ (ʦʩʠ, ʛʦʨʠʟʦʥʪʘʣʠ, ʟʘʩʝʯʢʠ ʦʪʤʝʪʦʢ ʥʘ 

ʦʩʷʭ). ʉʦʜʝʨʞʠʪ ʪʨʠ ʩʚʦʡʩʪʚʘ: çʎʚʝʪè ʜʣʷ 

ʥʘʩʪʨʦʡʢʠ ʮʚʝʪʘ ʣʠʥʠʡ. ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʮʚʝʪʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʡ ʨʝʜʘʢʪʦʨ ʮʚʝʪʦʚ ɻʀʉ 

K-MINE. çʊʦʣʱʠʥʘè ï ʧʦʟʚʦʣʷʝʪ ʥʘʩʪʨʦʠʪʴ 

ʟʥʘʯʝʥʠʝ ʪʦʣʱʠʥʳ ʣʠʥʠʡ. çʊʠʧ ʣʠʥʠʠè ï 

ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʪʠʧ ʰʪʨʠʭʦʚʢʠ ʣʠʥʠʠ 

(ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʩʝ ʩʪʘʥʜʘʨʪʥʳʝ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʪʠʧʳ ʚ ɻʀʉ). 

 ʉʝʢʮʠʷ çʇʨʦʝʢʮʠʠ ʦʩʝʡè ï ʩʦʜʝʨʞʠʪ ʩʨʝʜʩʪʚʘ 

ʥʘʩʪʨʦʡʢʠ ʵʣʝʤʝʥʪʦʚ ʧʨʦʝʢʮʠʡ ʦʩʝʡ, ʢʦʪʦʨʳʝ 

ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʦʩʝʡ ʩʝʪʢʠ ʩ ʣʠʥʠʝʡ 

ʨʘʟʨʝʟʘ. ʇʘʨʘʤʝʪʨʳ ʥʘʩʪʨʦʡʢʠ ʘʥʘʣʦʛʠʯʥʳ 

ʧʘʨʘʤʝʪʨʘʤ ʧʨʝʜʳʜʫʱʝʡ ʩʝʢʮʠʠ. 

 ʉʝʢʮʠʷ çʃʠʥʠʷ ʧʝʨʝʛʠʙʘè ï ʩʦʜʝʨʞʠʪ ʩʨʝʜʩʪʚʘ ʥʘʩʪʨʦʡʢʠ ʵʣʝʤʝʥʪʦʚ 

ʧʨʦʝʢʮʠʡ ʪʦʯʝʢ ʧʝʨʝʛʠʙʘ ʜʣʷ ʣʠʥʠʠ ʨʘʟʨʝʟʘ. ʇʘʨʘʤʝʪʨʳ ʘʥʘʣʦʛʠʯʥʳ 

ʧʨʝʜʳʜʫʱʠʤ ʜʚʫʤ ʩʝʢʮʠʷ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʜʦʙʘʚʣʝʥʦ ʩʚʦʡʩʪʚʦ çɺʠʣ ʫʛʣʘè. ʉ 

ʝʛʦ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʚʠʜ ʟʥʘʯʝʥʠʡ ʫʛʣʦʚ ʜʣʷ ʪʦʯʝʢ ʧʝʨʝʛʠʙʘ. 

ʉʦʜʝʨʞʠʪ ʪʨʠ ʟʥʘʯʝʥʠʷ çʜʠʨʝʢʮʠʦʥʥʳʡè, çʧʨʘʚʳʡè ʠ çʣʝʚʳʡè. 

ɻʨʫʧʧʘ çʆʪʩʪʫʧʳ ʥʘ ʛʨʘʬʠʢʝè. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʨʘʟʨʝʟʘ ʰʢʘʣʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦ ʤʠʥʠʤʘʣʴʥʳʤ ʠ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ 

ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʝʡ. ʆʪʩʪʫʧʳ ʧʦʟʚʦʣʷʶʪ 

ʨʘʩʰʠʨʠʪʴ ʟʥʘʯʝʥʠʷ ʰʢʘʣ ʚ ʢʘʞʜʦʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ. ɺ ʢʘʯʝʩʪʚʝ ʟʥʘʯʝʥʠʡ 

ʟʘʜʘʶʪʩʷ ʮʝʣʳʝ ʯʠʩʣʘ. 

2.1.3 ʅʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʧʦʩʪʨʦʝʥʠʷ ʨʘʟʨʝʟʘ 

ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʧʦʩʪʨʦʝʥʠʷ ʨʘʟʨʝʟʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʙʣʠʮʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʢʥʘ çʈʘʟʨʝʟ ʧʦ ʣʦʤʘʥʥʦʡè. ʊʘʙʣʠʮʘ ʩʦʩʪʦʠʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʩʘʤʦʡ ʪʘʙʣʠʮʳ ʠ ʧʘʥʝʣʠ ʫʧʨʘʚʣʷʶʱʠʭ ʢʥʦʧʦʢ. ɼʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʠʩʷʤʠ ʪʘʙʣʠʮʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʢʥʦʧʢʠ 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʪʘʙʣʠʮʳ:  ï ʧʦʟʚʦʣʷʝʪ ʜʦʙʘʚʠʪʴ ʥʦʚʫʶ 

ʧʫʩʪʫʶ ʟʘʧʠʩʴ ʚ ʪʘʙʣʠʮʫ;  ï ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʠʪʴ ʪʝʢʫʱʫʶ ʟʘʧʠʩʴ ʠʟ ʪʘʙʣʠʮʳ.  

ʊʘʙʣʠʮʘ ʩʦʜʝʨʞʠʪ ʪʘʢʠʝ ʧʦʣʷ: 

 çʀʩʧʦʣʴʟʦʚʘʪʴè ï ʣʦʛʠʯʝʩʢʦʝ 

ʧʦʣʝ, ʧʦʟʚʦʣʷʝʪ 

ʚʢʣʶʯʠʪʴ/ʦʪʢʣʶʯʠʪʴ 

ʧʦʩʪʨʦʝʥʠʝ ʨʘʟʨʝʟʘ ʧʦ ʜʘʥʥʦʡ 

ʟʘʧʠʩʠ. 

 çʅʘʟʚʘʥʠʝè ï ʪʝʢʩʪʦʚʦʝ ʧʦʣʝ, 

ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʠʤʷ ʜʣʷ 

ʜʘʥʥʦʛʦ ʨʘʟʨʝʟʘ; 

 çʌʠʣʴʪʨè ï ʧʦʣʝ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ 
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ʥʘʩʪʨʦʡʢʘ ʬʠʣʴʪʨʘ ʜʣʷ ʦʙʲʝʢʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʦʩʪʨʦʝʥʠʠ ʪʝʢʫʱʝʛʦ 

ʨʘʟʨʝʟʘ; 

 çʎʚʝʪè ï ʧʦʣʝ ʜʥʷ ʥʘʩʪʨʦʡʢʠ ʮʚʝʪʘ ʪʝʢʫʱʝʛʦ ʨʘʟʨʝʟʘ. ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʮʚʝʪʘ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʡ ʨʝʜʘʢʪʦʨ ʮʚʝʪʦʚ ɻʀʉ K-MINE; 

 çʊʦʣʱʠʥʘè ï ʚʝʱʝʩʪʚʝʥʥʦʝ ʧʦʣʝ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʪʦʣʱʠʥʫ ʣʠʥʠʠ ʨʘʟʨʝʟʘ; 

 çʊʠʧ ʣʠʥʠʠè ï ʩʧʠʩʦʢ ʚʳʙʦʨʘ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ 

ʰʪʨʠʭʦʚʢʠ ʣʠʥʠʠ ʨʘʟʨʝʟʘ. ʉʦʜʝʨʞʠʪ ʥʘʙʦʨ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʰʪʨʠʭʦʚʦʢ 

ʜʣʷ ɻʀʉ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʳʧʦʣʥʠʪʴ ʥʘʩʪʨʦʡʢʫ ʨʘʟʨʝʟʘ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʥʦʚʫʶ 

ʟʘʧʠʩʴ ʚ ʪʘʙʣʠʮʫ. ɼʘʣʝʝ ʟʘʧʦʣʥʷʝʪʩʷ ʠʤʷ ʨʘʟʨʝʟʘ (ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ), ʘ ʟʘʪʝʤ 

ʚʳʧʦʣʥʷʝʪʩʷ ʥʘʩʪʨʦʡʢʘ ʬʠʣʴʪʨʘ ʜʣʷ ʚʳʙʦʨʘ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʦʩʪʨʦʝʥʠʠ ʨʘʟʨʝʟʘ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʥʘʩʪʨʦʡʢʠ ʬʠʣʴʪʨʘ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʥʘʞʘʪʠʝ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʢʥʦʧʢʝ é, ʢʦʪʦʨʘʷ 

ʧʦʷʚʣʷʝʪʩʷ ʧʨʠ ʥʘʚʝʜʝʥʠʠ ʢʫʨʩʦʨʥʦʡ ʨʘʤʢʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʷʯʝʡʢʫ ʧʦʣʷ 

çʌʠʣʴʪʨè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ çʈʝʜʘʢʪʦʨ ʬʠʣʴʪʨʘè. 

 
ʆʢʥʦ ʩʦʜʝʨʞʠʪ ʩʨʝʜʩʪʚʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʠʣʴʪʨʦʚ (ʧʨʦʩʪʳʭ ʠ 

ʩʦʩʪʘʚʥʳʭ), ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʚʳʜʝʣʝʥʠʝ ʛʨʫʧʧ ʦʙʲʝʢʪʦʚ 

ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʨʘʟʨʝʟʦʚ. ʆʧʠʩʘʥʠʝ ʠʥʪʝʨʬʝʡʩʘ ʠ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʩ 

ʨʝʜʘʢʪʦʨʦʤ ʬʠʣʴʪʨʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ 1. 

ʅʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʥʘʩʪʨʦʡʢʠ ʬʠʣʴʪʨʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʤʘʨʢʰʝʡʜʝʨʩʢʦʛʦ ʨʘʟʨʝʟʘ ʜʣʷ ʩʦʩʪʦʷʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ ʧʦ ʩʦʩʪʦʷʥʠʶ ʢʘʨʴʝʨʘ ʥʘ 

ʟʘʜʘʥʥʳʡ ʧʝʨʠʦʜ. ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʨʘʟʨʝʟʘ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʦʙʲʝʢʪʳ çʉʧʣʘʡʥè, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʟʘʜʘʥʥʦʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʩʣʦʝ. 

ʇʨʠʤʝʯʘʥʠʝ! ɹʦʣʝʝ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʬʠʣʴʪʨʦʚ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚ ʧʨʠʣʦʞʝʥʠʠ 1 ʜʘʥʥʦʛʦ ʧʦʩʦʙʠʷ. 

ʅʘʩʪʨʦʝʥʥʳʡ ʬʠʣʴʪʨ ʞʝʣʘʪʝʣʴʥʦ ʩʦʭʨʘʥʠʪʴ ʜʣʷ ʝʛʦ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʜʨʫʛʠʭ ʟʘʜʘʯʘʭ. 

ʇʦʩʣʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʠʣʴʪʨʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʆʂè. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʦʢʥʦ çʈʝʜʘʢʪʦʨ ʬʠʣʴʪʨʘè ʟʘʢʨʳʚʘʝʪʩʷ, ʘ ʠʤʷ ʬʠʣʴʪʨʘ ʟʘʥʦʩʠʪʩʷ ʚ 

ʧʦʣʝ ʷʯʝʡʢʠ. 

ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʮʚʝʪʘ ʩʦʟʜʘʚʘʝʤʦʛʦ ʨʘʟʨʝʟʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʥʘʞʘʪʠʝ 

ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʷʯʝʡʢʝ ʧʦʣʷ çʎʚʝʪè ʠ ʩ ʧʦʤʦʱʴʶ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ʮʚʝʪʦʚ ɻʀʉ K-MINE ʚʳʧʦʣʥʷʝʪʩʷ ʚʳʙʦʨ ʮʚʝʪʘ. ʇʦʩʣʝ 

ʟʘʢʨʳʪʠʷ ʨʝʜʘʢʪʦʨʘ ʮʚʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʷʯʝʡʢʝ. 
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ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʪʦʣʱʠʥʳ ʣʠʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʝʝ ʟʥʘʯʝʥʠʝ ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʷʯʝʡʢʝ. ɺ ʢʘʯʝʩʪʚʝ ʪʦʣʱʠʥʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʶʙʦʝ 

ʚʝʱʝʩʪʚʝʥʥʦʝ ʯʠʩʣʦ. 

ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʩʪʠʣʷ ʣʠʥʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʝʝ ʟʥʘʯʝʥʠʝ ʠʭ 

ʚʳʧʘʜʘʶʱʝʛʦ ʩʧʠʩʢʘ ʚ ʷʯʝʡʢʝ ʧʦʣʷ çʊʠʧ ʣʠʥʠʠè.  

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʘʟʨʝʟʝ ʥʘʩʪʨʦʝʥʘ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʠʪʴ 

ʚʳʢʣʶʯʘʪʝʣʴ çʀʩʧʦʣʴʟʦʚʘʪʴè, ʘ ʟʘʪʝʤ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʆʂè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʢʥʦ 

ʥʘʩʪʨʦʝʢ ʨʘʟʨʝʟʘ ʟʘʢʨʳʚʘʝʪʩʷ, ʘ ʨʘʟʨʝʟ ʩʪʨʦʠʪʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ɻʀʉ ʩ ʧʦʟʠʮʠʠ ʪʦʯʢʠ, ʫʢʘʟʘʥʥʦʡ ʚ ʥʘʩʪʨʦʡʢʘʭ. 

ʈʝʟʫʣʴʪʘʪ ʧʦʩʪʨʦʝʥʠʷ ʨʘʟʨʝʟʘ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ. 

 

2.1.3 ʇʦʩʪʨʦʝʥʠʝ ʩʦʚʤʝʱʝʥʥʳʭ ʨʘʟʨʝʟʦʚ 

ɼʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʩʦʚʤʝʱʝʥʥʳʭ ʨʘʟʨʝʟʦʚ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʚʳʧʦʣʥʠʪʴ ʥʘʩʪʨʦʡʢʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʬʠʣʴʪʨʘ, ʚʳʙʨʘʪʴ ʮʚʝʪ, 

ʪʦʣʱʠʥʫ ʠ ʩʪʠʣʴ ʰʪʨʠʭʦʚʢʠ ʣʠʥʠʡ, ʘ ʟʘʪʝʤ ʧʨʦʠʟʚʝʩʪʠ ʧʦʩʪʨʦʝʥʠʝ. 
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ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʨʘʟʨʝʟʦʚ ʚ ʪʨʝʭʤʝʨʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʦʜʝʣʠ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʢʣʶʯʘʪʝʣʴ çʇʦʩʪʨʦʝʥʠʝè 

ʧʝʨʝʚʝʩʪʠ ʚ ʧʦʣʦʞʝʥʠʝ ç3Dè ʠ ʧʦʚʪʦʨʠʪʴ ʧʦʩʪʨʦʝʥʠʝ. 

 

2.2 ʇʆʉʊʈʆɽʅʀɽ ʇʈʆʌʀʃɽʁ ʃʀʅɽʁʅʓʍ ʆɹʒɽʂʊʆɺ 

ɺ ɻʀʉ K-MINE  ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʬʠʣʷ 

ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘ. ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʩʧʦʩʦʙʘ ʧʦʩʪʨʦʝʥʠʷ 

ʧʨʦʬʠʣʝʡ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ:  
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1. ʜʣʷ ʚʩʝʛʦ ʦʙʲʝʢʪʘ; 

2. ʜʣʷ ʯʘʩʪʠ ʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘ. 

ʇʝʨʚʳʡ ʩʧʦʩʦʙ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʬʠʣʷ ʚʩʝʛʦ ʦʙʲʝʢʪʘ 

ʮʝʣʠʢʦʤ, ʚʪʦʨʦʡ ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʦʨʘʟʜʦ ʯʘʱʝ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʨʦʠʪʴ 

ʧʨʦʬʠʣʴ ʜʣʷ ʬʨʘʛʤʝʥʪʘ ʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘ ʧʨʦʠʟʚʦʣʴʥʦʡ ʜʣʠʥʥʳ. 

2.2.1 ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʬʠʣʷ 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʬʠʣʷ ʚʩʝʛʦ ʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘ, ʥʝʦʙʭʦʜʠʤʦ ʝʛʦ 

ʚʳʜʝʣʠʪʴ (ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʦʛʦ ʦʙʲʝʢʪʘ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʣʶʙʦʡ ʣʠʥʝʡʥʳʡ ʦʙʲʝʢʪ, 

ʥʘʧʨʠʤʝʨ, ʩʧʣʘʡʥ ʠʣʠ ʧʦʣʠʣʠʥʠʷ) ʠ ʚʳʧʦʣʥʠʪʴ ʢʦʤʘʥʜʫ ʧʦʜʤʝʥʶ 

çʇʦʩʪʨʦʝʥʠʷĄʇʦʩʪʨʦʝʥʠʝ ʧʨʦʬʠʣʷè. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʬʠʣʷ ʜʣʷ ʬʨʘʛʤʝʥʪʘ ʧʨʦʬʠʣʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʯʝʨʪʠʪʴ ʜʚʘ 

ʦʪʨʝʟʢʘ ʧʦʣʠʣʠʥʠʠ (ʜʚʫʭʪʦʯʝʯʥʳʭ) ʠʣʠ ʩʧʣʘʡʥʘ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʛʨʘʥʠʯʠʚʘʪʴ 

ʣʠʥʠʶ ʧʨʦʬʠʣʷ, ʚʳʜʝʣʠʪʴ ʚʥʘʯʘʣʝ ʧʨʦʬʠʣʴʥʫʶ ʣʠʥʠʶ, ʧʦʪʦʤ ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ 

ʦʪʨʝʟʢʠ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʧʦʨʷʜʢʝ ʠ ʚʳʧʦʣʥʠʪʴ ʢʦʤʘʥʜʫ ʤʝʥʶ.  
ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ ʚʳʟʳʚʘʝʪʩʷ ʦʢʥʦ ʥʘʩʪʨʦʝʢ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʦʬʠʣʷ çʇʦʩʪʨʦʝʥʠʝ ʧʨʦʬʠʣè̫. 

ʇʨʠʤʝʯʘʥʠʝ: ʉʦʟʜʘʚʘʝʤʳʡ ʧʨʦʬʠʣʴ ʩʪʨʦʠʪʩʷ ʚ ʚʠʜʝ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʠʤʠʪʠʚʦʚ 

(ʧʦʣʠʣʠʥʠʠ, ʩʧʣʘʡʥʳ, ʦʢʨʫʞʥʦʩʪʠ ʠ ʪʝʢʩʪ) ʧʨʷʤʦ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ɻʀʉ K-MINE. 

 

2.2.2 ʅʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʬʠʣʷ 

ɺ ʦʢʥʝ çʇʦʩʪʨʦʝʥʠʝ ʧʨʦʬʠʣʷè ʟʘʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ 

ʧʦʩʪʨʦʝʥʠʷ:  
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 ɻʨʫʧʧʘ çʊʦʯʢʘ ʚʳʚʦʜʘè ʩʦʜʝʨʞʠʪ 

ʢʦʦʨʜʠʥʘʪʳ ʣʝʚʦʛʦ ʥʠʞʥʝʛʦ ʫʛʣʘ 

ʧʨʦʬʠʣʷ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʩʪʨʦʠʪʴ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʪʠʭ 

ʢʦʦʨʜʠʥʘʪ ʤʦʞʥʦ ʚʚʝʩʪʠ ʟʥʘʯʝʥʠʷ X ʠ Y 

ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʣʷʭ ʚʚʦʜʘ, ʠʣʠ ʞʝ 

ʥʘʞʘʪʴ ʢʥʦʧʢʫ é , ʨʘʩʧʦʣʦʞʝʥʥʫʶ 

ʩʧʨʘʚʘ ʦʪ ʧʦʣʝʡ ʚʚʦʜʘ. ʇʨʠ ʵʪʦʤ ʦʢʥʦ 

çʇʦʩʪʨʦʝʥʠʝ ʧʨʦʬʠʣʷè ʠʩʯʝʟʘʝʪ ʩ 

ʵʢʨʘʥʘ. ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ 

ʱʝʣʯʦʢ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʚ 

ʧʨʦʠʟʚʦʣʴʥʦʤ ʤʝʩʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʪʝʢʫʱʝʛʦ ʬʘʡʣʘ. ʆʢʥʦ ʧʨʠ 

ʵʪʦʤ ʦʧʷʪʴ ʧʨʦʷʚʣʷʝʪʩʷ, ʘ ʚ ʧʦʣʷʭ çX:è ʠ 

çY:è ʧʦʷʚʣʷʶʪʩʷ ʢʦʦʨʜʠʥʘʪʳ ʚʳʙʨʘʥʥʦʡ 

ʪʦʯʢʠ. 

 ɻʨʫʧʧʘ çʄʘʩʰʪʘʙʳè ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʚʳʙʦʨʘ ʤʘʩʰʪʘʙʦʚ ʧʦʩʪʨʦʝʥʠʷ ʠ ʚʳʚʦʜʘ 

ʧʨʦʬʠʣʷ ʥʘ ʧʝʯʘʪʴ. ʀʤʝʝʪ ʜʚʘ 

ʚʳʧʘʜʘʶʱʠʭ ʩʧʠʩʢʘ ʚʳʙʦʨʘ ʤʘʩʰʪʘʙʦʚ: 

çɺʝʨʪʠʢʘʣʴʥʘʷ ʦʩʴè ï ʜʣʷ ʚʳʙʦʨʘ 

ʤʘʩʰʪʘʙʘ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʬʠʣʷ ʧʦ ʚʳʩʦʪʝ; çɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʦʩʴ:è ï ʜʣʷ 

ʚʳʙʦʨʘ ʤʘʩʰʪʘʙʘ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʬʠʣʷ ʚ ʧʨʦʝʢʮʠʠ ʧʨʦʬʠʣʴʥʦʡ ʣʠʥʠʠ ʥʘ 

ʧʣʦʩʢʦʩʪʴ XOY. 

 ɻʨʫʧʧʘ çʇʦʤʝʩʪʠʪʴ ʚ ʩʣʦʡè, ʩʦʜʝʨʞʠʪ ʧʦʣʝ ʚʚʦʜʘ ʠʤʝʥʠ ʩʣʦʷ, ʚ ʢʦʪʦʨʳʡ 

ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʧʦʩʪʨʦʝʥʠʝ ʧʨʦʬʠʣʷ ʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘ. ʇʦ ʫʤʦʣʯʘʥʠʶ 

ʟʥʘʯʝʥʠʝ ʧʦʣʷ ʚʚʦʜʘ ʠʤʝʥʠ ʩʣʦʷ çʇʨʦʬʠʣʴ ʧʨʦʝʢʪʥʳʡè. ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʤʷ ʚʚʦʜʠʪʩʷ ʚʨʫʯʥʫʶ ʠʣʠ ʜʣʷ ʝʛʦ ʚʚʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʪʘʥʜʘʨʪʥʳʡ ʨʝʜʘʢʪʦʨ ʩʣʦʝʚ ɻʀʉ K-MINE, ʚʳʟʚʘʪʴ ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʧʨʠ 

ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ é, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʩʧʨʘʚʘ ʦʪ ʧʦʣʷ ʚʚʦʜʘ. 

 ɻʨʫʧʧʘ çɺʝʨʪʠʢʘʣʴʥʳʡ ʰʘʛ, ʤè ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʳʙʦʨʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʰʘʛʘ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʩʠ ʦʨʜʠʥʘʪ. 

 ɻʨʫʧʧʘ ʧʘʨʘʤʝʪʨʦʚ ʦʬʦʨʤʣʝʥʠʷ ʯʝʨʪʝʞʘ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

 ʉʧʠʩʦʢ ʚʳʙʦʨʘ çʐʨʠʬʪè ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʰʨʠʬʪ ʚʳʚʦʜʠʤʦʡ ʥʘ 

ʯʝʨʪʝʞ ʧʨʦʬʠʣʷ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

 ʇʦʣʝ ʚʚʦʜʘ çʈʘʟʤʝʨ ʰʨʠʬʪʘè ʧʦʟʚʦʣʷʝʪ ʥʘʟʥʘʯʠʪʴ ʨʘʟʤʝʨ ʰʨʠʬʪʘ 

ʚʳʚʦʜʠʤʦʡ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

 ɻʨʫʧʧʘ ʥʘʩʪʨʦʝʢ ʧʘʨʘʤʝʪʨʦʚ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʠʤʠʪʠʚʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʯʝʨʪʝʞ ʧʨʦʬʠʣʷ: ʮʚʝʪ, ʪʦʣʱʠʥʘ ʠ ʪʠʧ ʣʠʥʠʡ. ʇʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ 

ʥʘʩʪʨʦʡʢʫ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʦʩʝʡ ʧʨʦʬʠʣʷ, ʩʘʤʦʛʦ ʛʨʘʬʠʢʘ ʧʨʦʬʠʣʷ 

ʠ ʤʘʨʢʝʨʦʚ. 
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 ɻʨʫʧʧʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘʩʪʨʦʡʢʠ ʧʨʦʬʠʣʷ çɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʥʘʩʪʨʦʡʢʠè. ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ ʧʦ 

ʥʘʩʪʨʦʡʢʝ ʠ ʦʬʦʨʤʣʝʥʠʶ ʧʨʦʬʠʣʷ. 

 ʇʝʨʝʢʣʶʯʘʪʝʣʴ çʀʩʧʦʣʴʟʦʚʘʪʴ ʪʦʯʢʠè ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʙʦʨʘ ʨʝʞʠʤʘ 

ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʬʠʣʷ. ɺʩʝʛʦ ʜʦʩʪʫʧʥʦ ʪʨʠ ʨʝʞʠʤʘ ʧʦʩʪʨʦʝʥʠʷ: çɺʩʝè ï ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʩʝ ʪʦʯʢʠ ʣʠʥʝʡʥʦʛʦ ʦʙʲʝʢʪʘ, ʧʦʧʘʜʘʶʱʠʝ ʚ 

ʦʙʣʘʩʪʴ; çʄʘʨʢʰʝʡʜʝʨʩʢʠʝè ï ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʬʠʣʷ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʪʦʣʴʢʦ ʪʝ ʪʦʯʢʠ ʧʦʣʠʣʠʥʠʠ ʠʣʠ ʩʧʣʘʡʥʘ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʘʪʨʠʙʫʪ çʊʠʧ 

ʪʦʯʢʠè ï çʆʧʦʨʥʘʷè; çɸʚʪʦʤʘʪʠʯʝʩʢʠè ï ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʬʠʣʷ 

ʦʪʤʝʪʢʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʨʦʛʨʘʤʤʥʦ, ʩʦʛʣʘʩʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʘʩʪʨʦʝʢ 

ʩʧʠʩʢʘ (ʧʘʨʘʤʝʪʨ çʐʘʛ:è). ɺ ʩʣʫʯʘʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʨʘʩʩʪʘʥʦʚʢʦʡ ʪʦʯʝʢ 

ʠʭ ʢʦʦʨʜʠʥʘʪʳ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʦʪ ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʠ ʣʠʥʠʠ ʧʨʦʬʠʣʷ ʯʝʨʝʟ 

ʨʘʚʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʚ ʧʨʦʝʢʮʠʠ ʦʙʲʝʢʪʘ ʥʘ ʧʣʦʩʢʦʩʪʴ XOY. 

 ʉʧʠʩʦʢ çɺʳʚʦʜ ʫʢʣʦʥʘ:è ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʳʙʦʨʘ ʪʠʧʘ ʚʳʚʦʜʘ 

ʟʥʘʯʝʥʠʷ ʫʢʣʦʥʦʚ ʫʯʘʩʪʢʦʚ ʧʨʦʬʠʣʷ. ʉʦʜʝʨʞʠʪ ʯʝʪʳʨʝ ʟʥʘʯʝʥʠʷ: 

çʧʨʦʤʠʣʣʝè, çʧʨʦʮʝʥʪʳè çʛʨʘʜʫʩʳè ʠ çʪʘʥʛʝʥʩè. 

 ɻʨʫʧʧʘ çʌʦʨʤʘʪ ʚʳʚʦʜʘ:è ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʟʘʜʘʥʠʷ ʪʦʯʥʦʩʪʠ ʚʳʚʦʜʘ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʧʨʦʬʠʣʴ. ʇʦʣʝ ʚʚʦʜʘ çʋʢʣʦʥʘ:è ʟʘʜʘʝʪ ʬʦʨʤʘʪ ʚʳʚʦʜʘ 

ʟʥʘʯʝʥʠʡ ʫʢʣʦʥʘ ʥʘ ʫʯʘʩʪʢʝ ʧʨʦʬʠʣʷ. ʇʦʣʝ ʚʚʦʜʘ çʈʘʩʩʪʦʷʥʠʡ:è ʟʘʜʘʝʪ 

ʬʦʨʤʘʪ ʚʳʚʦʜʘ ʟʥʘʯʝʥʠʡ ʨʘʩʩʪʦʷʥʠʡ ʧʦʢʘʟʳʚʘʝʤʳʭ ʥʘ ʧʨʦʬʠʣʝ. ʇʦʣʝ 

ʚʚʦʜʘ çʆʪʤʝʪʦʢ:è ʟʘʜʘʝʪ ʬʦʨʤʘʪ ʚʳʚʦʜʘ ʟʥʘʯʝʥʠʡ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʦʢ 

ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʧʨʦʬʠʣʷ ʠʣʠ ʧʠʢʝʪʦʚ. 

ʇʨʠʤʝʯʘʥʠʝ: ʆʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʦʨʤʘʪʦʚ ʜʣʷ ʚʳʚʦʜʘ ʯʠʩʣʦʚʳʭ 

ʟʥʘʯʝʥʠʡ ʩʤʦʪʨʠ ʚ ʧʨʠʣʦʞʝʥʠʠ 2. 

 ɻʨʫʧʧʘ çʇʠʢʝʪʳ:è ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʠʢʝʪʦʚ. 

ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʚʫʭʧʦʟʠʮʠʦʥʥʳʡ ʧʝʨʝʢʣʶʯʘʪʝʣʴ. ʇʦʟʚʦʣʷʝʪ 

ʚʳʧʦʣʥʷʪʴ ʩʦʟʜʘʥʠʝ ʧʠʢʝʪʦʚ ʚ ʪʦʯʢʘʭ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʬʠʣʷ (ʧʦʟʠʮʠʷ çʇʦ 

ʪʦʯʢʘʤè) ʠʣʠ ʞʝ ʥʘ ʩʘʤʦʤ ʧʨʦʬʠʣʝ ʯʝʨʝʟ ʟʘʜʘʥʥʳʝ ʨʘʩʩʪʦʷʥʠʷ (ʧʦʟʠʮʠʷ 

çʇʦ ʨʘʩʩʪʦʷʥʠʤ̫è). ɺ ʩʣʫʯʘʝ ʧʝʨʝʚʦʜʘ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʚ ʧʦʣʦʞʝʥʠʝ çʇʦ 

ʨʘʩʩʪʦʥ̫ʠʷʤè ʩʪʘʥʦʚʷʪʩʷ ʘʢʪʠʚʥʳʤʠ ʧʦʣʷ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ 

ʧʠʢʝʪʦʚ. ʇʦʣʝ ʚʚʦʜʘ çʇʝʨʚʳʡ:è ʟʘʜʘʝʪ ʥʦʤʝʨ ʧʝʨʚʦʛʦ ʧʠʢʝʪʘ. ʇʦʣʝ ʚʚʦʜʘ 

çʈʘʩʩʪʦʷʥʠʝè ʟʘʜʘʝʪ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʠʢʝʪʘʤʠ. ɼʣʷ ʚʳʙʦʨʘ ʤʝʩʪʘ 

ʨʘʟʤʝʱʝʥʠʷ ʧʨʦʬʠʣʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʣʘʛʠ: çʅʘ ʛʨʘʬʠʢʝè ï ʧʦʟʚʦʣʷʝʪ 

ʚʳʧʦʣʥʠʪʴ ʦʪʦʙʨʘʞʝʥʠʝ ʦʪʤʝʪʦʢ ʧʠʢʝʪʦʚ ʥʘ ʛʨʘʬʠʢʝ ʧʨʦʬʠʣʷ, çɺ 

ʧʦʜʚʘʣʝè ï ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʧʦʩʪʨʦʝʥʠʝ ʧʠʢʝʪʦʚ ʚ ʩʧʝʮʠʘʣʴʥʦʡ 

ʩʝʢʮʠʠ ʧʦʜʚʘʣʘ ʧʨʦʬʠʣʷ. 

 ɻʨʫʧʧʘ çɺʳʚʦʜʠʪʴ:è ʩʦʜʝʨʞʠʪ ʥʘʙʦʨ ʬʣʘʛʦʚ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ 

ʚʳʚʦʜʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʦʬʦʨʤʣʝʥʠʷ ʧʨʦʬʠʣʷ. 

ʌʣʘʛ çʄʘʨʢʝʨʳ ʪʦʯʝʢè ï ʧʦʟʚʦʣʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʚʦʜʠʪʴ ʥʘ ʛʨʘʬʠʢ 

ʤʘʨʢʝʨʳ ʪʦʯʝʢ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʬʠʣʷ; çʄʘʨʢʝʨʳ ʧʠʢʝʪʦʚè ï ʧʦʟʚʦʣʷʝʪ 

ʚʳʚʦʜʠʪʴ ʥʘ ʛʨʘʬʠʢ ʤʘʨʢʝʨʳ ʧʠʢʝʪʦʚ; çɺʝʨʪʠʢʘʣʴʥʳʝ ʣʠʥʠʠ ʪʦʯʝʢè ï 

ʧʦʟʚʦʣʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʚʦʜʠʪʴ ʣʠʥʠʠ ʧʨʦʝʢʮʠʠ ʪʦʯʝʢ ʧʦʩʪʨʦʝʥʠʷ 
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ʧʨʦʬʠʣʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʦʩʴ; çɺʝʨʪʠʢʘʣʴʥʳʝ ʣʠʥʠʠ ʧʠʢʝʪʦʚè ï 

ʧʦʟʚʦʣʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʚʦʜʠʪʴ ʣʠʥʠʠ ʧʨʦʝʢʮʠʠ ʧʠʢʝʪʦʚ ʩ ʛʨʘʬʠʢʘ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʦʩʴ; çɺʳʩʦʪʳ ʧʠʢʝʪʦʚ ʚ ʧʦʜʚʘʣʝè ï ʧʦʟʚʦʣʷʝʪ ʚʳʚʦʜʠʪʴ 

ʚʳʩʦʪʥʳʝ ʦʪʤʝʪʢʠ ʧʠʢʝʪʦʚ ʚ ʧʦʜʚʘʣʝ ʧʨʦʬʠʣʷ. 

ʂʨʦʤʝ ʚʠʟʫʘʣʴʥʳʭ ʥʘʩʪʨʦʝʢ ʧʨʦʬʠʣʷ ʤʦʞʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘʩʪʨʦʠʪʴ 

ʧʦʜʚʘʣʴʥʫʶ ʯʘʩʪʴ ʯʝʨʪʝʞʘ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çɼʦʧ. 

ʥʘʩʪʨʦʡʢʘè. ʇʨʠ ʵʪʦʤ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ çʅʘʩʪʨʦʡʢʠ ʧʦʜʚʘʣʘè. 

ʆʢʥʦ ʩʦʜʝʨʞʠʪ ʪʘʙʣʠʮʫ ʩ ʟʘʛʦʣʦʚʢʘʤʠ ʩʪʘʥʜʘʨʪʥʳʭ ʩʝʢʮʠʡ ʧʦʜʚʘʣʘ 

ʧʨʦʬʠʣʷ. ɺ ʪʘʙʣʠʮʝ ʦʥʠ ʦʪʤʝʯʝʥʳ ʟʘʤʢʘʤʠ ʚ ʩʪʦʣʙʮʝ çʉʪʘʪʫʩè. ʇʦʣʴʟʦʚʘʪʝʣʶ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʠʪʴ ʥʦʚʳʝ ʩʝʢʮʠʠ, ʠʣʠ ʫʜʘʣʠʪʴ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʝʩʣʠ ʦʥʠ ʥʝ ʷʚʣʷʶʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤʠ. 

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʠʩʷʤʠ ʪʘʙʣʠʮʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʢʥʦʧʦʢ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ. ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʡ ʩʝʢʮʠʠ ʚ ʪʘʙʣʠʮʫ 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ . ʇʨʠ ʵʪʦʤ ʚ ʪʘʙʣʠʮʫ ʚ ʢʦʥʝʮ ʩʧʠʩʢʘ ʜʦʙʘʚʣʷʝʪʩʷ 

ʥʦʚʘʷ ʩʝʢʮʠʷ. ʇʦʩʣʝ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʩʚʦʡʩʪʚʦ çʇʦʜʧʠʩʴè ʠ çɺʳʩʦʪʘè 

ʩʝʢʮʠʠ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʚʳʩʦʪʘ ʩʝʢʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 10 ʤʤ.  

ɼʣʷ ʫʜʘʣʝʥʠʷ ʩʝʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʝʝ ʚ ʪʘʙʣʠʮʝ, ʘ ʟʘʪʝʤ ʥʘʞʘʪʴ 

ʢʥʦʧʢʫ . 

ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʦʯʝʨʝʜʥʦʩʪʠ ʚʳʚʦʜʘ ʩʝʢʮʠʡ ʚ ʧʦʜʚʘʣ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʥʦʧʢʠ 

. ɼʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʟʘʧʠʩʠ ʧʦ ʪʘʙʣʠʮʝ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʝʝ ʚ ʩʧʠʩʢʝ, ʘ 

ʟʘʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘʞʠʤʘʷ ʢʥʦʧʢʠ ʧʝʨʝʤʝʱʘʪʴ ʟʘʧʠʩʴ ʚ ʪʨʝʙʫʝʤʫʶ 

ʧʦʟʠʮʠʶ. 

ʇʦʣʝ ʚʚʦʜʘ çʐʠʨʠʥʘè ʦʧʨʝʜʝʣʷʝʪ ʰʠʨʠʥʫ ʟʘʛʦʣʦʚʦʯʥʦʡ ʯʘʩʪʠ ʧʦʜʚʘʣʘ. 

ʇʦʩʣʝ ʥʘʩʪʨʦʡʢʠ ʧʦʜʚʘʣʘ ʜʣʷ ʚʦʟʚʨʘʪʘ ʚ ʦʩʥʦʚʥʦʝ ʦʢʥʦ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʆʂè.  

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʬʠʣʷ ʥʘʩʪʨʦʝʥʳ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ 

ʢʥʦʧʢʫ çʆʂè ʦʢʥʘ çʇʦʩʪʨʦʝʥʠʝ ʧʨʦʬʠʣʷè. ʆʢʥʦ ʧʨʠ ʵʪʦʤ ʟʘʢʨʳʚʘʝʪʩʷ, ʘ ʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ɻʀʉ ʩ ʧʦʟʠʮʠʠ ʫʢʘʟʘʥʥʦʡ ʪʦʯʢʠ ʥʠʞʥʝʛʦ ʣʝʚʦʛʦ 

ʫʛʣʘ ʦʪʩʪʨʘʠʚʘʝʪʩʷ ʧʨʦʬʠʣʴ. 
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ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʧʨʦʬʠʣʴ ʤʦʞʥʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ, ʜʦʧʦʣʥʠʪʴ 

ʪʨʝʙʫʝʤʳʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʥʘʜʧʠʩʷʤʠ, ʦʙʲʝʢʪʘʤʠ ʠ ʚʳʚʝʩʪʠ ʥʘ ʧʝʯʘʪʴ. ɼʣʷ 

ʫʜʘʣʝʥʠʷ ʧʨʦʬʠʣʷ ʠʟ ʬʘʡʣʘ ʜʦʩʪʘʪʦʯʥʦ ʫʜʘʣʠʪʴ ʩʣʦʡ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʣʠʩʴ 

ʛʨʘʬʠʯʝʩʢʠʝ ʧʨʠʤʠʪʠʚʳ. 

2.3 ɸɺʊʆʄɸʊʀɿɸʎʀʗ ʇʆʉʊʈʆɽʅʀʗ ɹɽʈɻʐʊʈʀʍʆɺ 

ʆʜʥʦʡ ʠʟ ʙʘʟʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ɻʀʉ K-MINE ʠ ʤʦʜʫʣʷ K-Project 

ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʙʝʨʛʰʪʨʠʭʦʚ ʜʣʷ ʙʨʦʚʦʢ 

ʫʩʪʫʧʦʚ.  

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʙʝʨʛʰʪʨʠʭʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʢʦʤʘʥʜʫ ʤʝʥʶ 

çʇʦʩʪʨʦʝʥʠʝĄʇʦʩʪʨʦʝʥʠʝ ʙʝʨʛʰʪʨʠʭʦʚè. 

2.3.1 ʆʧʠʩʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

ʇʨʠ ʟʘʧʫʩʢʝ ʬʫʥʢʮʠʠ ʧʦʩʪʨʦʝʥʠʷ ʙʝʨʛʰʪʨʠʭʦʚ ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ 

çʇʦʩʪʨʦʝʥʠʝ ʙʝʨʛʰʪʨʠʭʦʚè. 
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ɺ ʦʢʥʝ çʇʦʩʪʨʦʝʥʠʝ ʙʝʨʛʰʪʨʠʭʦʚè ʟʘʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ 

ʧʦʩʪʨʦʝʥʠʷ: 

 ɻʨʫʧʧʘ çʈʝʞʠʤ ʧʦʩʪʨʦʝʥʠʷ:è ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʟʘʜʘʥʠʷ ʤʝʪʦʜʘ ʧʦʩʪʨʦʝʥʠʷ 

ʙʝʨʛʰʪʨʠʭʦʚ. ɺʦʟʤʦʞʥʳ ʜʚʘ ʚʘʨʠʘʥʪʘ ʧʦʩʪʨʦʝʥʠʷ: çʚʳʜʝʣʝʥʥʳʤè - 

ʙʝʨʛʰʪʨʠʭʠ ʩʪʨʦʷʪʩʷ ʧʦ ʚʳʜʝʣʝʥʥʳʤ ʦʙʲʝʢʪʘʤ; çʛʦʨʠʟʦʥʪʘʤè - ʧʦʩʪʨʦʝʥʠʝ 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʚʩʝʤ ʣʠʥʝʡʥʳʤ ʦʙʲʝʢʪʘʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʚʳʙʨʘʥʥʳʭ ʩʣʦʷʭ. 

(ʙʦʣʝʝ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʩʤ. ʧ. 2.3.3). 

 ɻʨʫʧʧʘ çɻʦʨʠʟʦʥʪʳ:è ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʳʙʦʨʘ ʛʦʨʠʟʦʥʪʦʚ ʧʦ ʢʦʪʦʨʳʤ 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʙʝʨʛʰʪʨʠʭʦʚ, ʧʨʠ ʚʳʙʦʨʝ ʧʦʩʪʨʦʝʥʠʷ ʙʝʨʛʰʪʨʠʭʦʚ 

ʧʦ ʛʦʨʠʟʦʥʪʘʤ (ʩʤ. ʧ. 2.3.3).  

 ɻʨʫʧʧʘ çʊʠʧ ʧʨʦʨʠʩʦʚʢʠ ʙʨʦʚʢʠ:è ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʳʙʦʨʘ ʪʠʧʘ 

ʰʪʨʠʭʦʚʢʠ ʦʙʲʝʢʪʦʤ ʢʦʪʦʨʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʝʨʭʥʠʝ ʠ ʥʠʞʥʠʝ ʙʨʦʚʢʠ. 

ɼʘʥʥʘʷ ʥʘʩʪʨʦʡʢʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʣʘʚʥʦʡ ʙʨʦʚʢʠ ʧʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʙʝʨʛʰʪʨʠʭʦʚ. ʇʦʩʪʨʦʝʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʦʪ ʚʝʨʭʥʝʡ ʙʨʦʚʢʠ ʢ 

ʥʠʞʥʝʡ. ʇʦʣʝ ʚʚʦʜʘ çɺʝʨʭʥʷʷ ʙʨʦʚʢʘ:è ʟʘʜʘʝʪ ʪʠʧ ʰʪʨʠʭʦʚʢʠ ʢʦʪʦʨʦʡ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʝʨʭʥʠʝ ʙʨʦʚʢʠ. ʇʦʣʝ ʚʚʦʜʘ çʅʠʞʥʷʷ ʙʨʦʚʢʘ:è ʟʘʜʘʝʪ ʪʠʧ 

ʰʪʨʠʭʦʚʢʠ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʠʞʥʠʝ ʙʨʦʚʢʠ.  

 ɻʨʫʧʧʘ çʈʝʟʫʣʴʪʘʪ ʨʘʟʤʝʱʘʪʴ ʚ ʩʣʦʡ:è ʟʘʜʘʝʪ ʩʣʦʡ ʚ ʢʦʪʦʨʳʡ ʧʦʤʝʱʘʶʪʩʷ 

ʙʝʨʛʰʪʨʠʭʠ ʧʦʩʣʝ ʩʦʟʜʘʥʠʷ. ɺʦʟʤʦʞʥʳ ʪʨʠ ʚʘʨʠʘʥʪʘ ʚʳʙʦʨʘ ʩʣʦʷ ʚ ʢʦʪʦʨʳʡ 

ʙʫʜʫʪ ʧʦʤʝʱʘʪʴʩʷ ʙʝʨʛʰʪʨʠʭʠ: çʙʝʟ ʠʟʤʝʥʝʥʠʷè - ʙʝʨʛʰʪʨʠʭʠ ʧʦʤʝʱʘʶʪʩʷ 

ʚ ʪʦʪ ʞʝ ʩʣʦʡ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʣʠʩʴ ʙʨʦʚʢʠ, ʧʦ ʢʦʪʦʨʳʤ ʦʥʠ ʩʦʟʜʘʥʳ; 

çʟʘʜʘʥʥʳʡè - ʙʝʨʛʰʪʨʠʭʠ ʧʦʤʝʱʘʶʪʩʷ ʚ ʩʣʦʡ ʟʘʜʘʥʥʳʡ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ 

ʧʦʣʝ ʚʚʦʜʘ; çʧʦʜʩʣʦʡè - ʙʝʨʛʰʪʨʠʭʠ ʧʦʤʝʱʘʶʪʩʷ ʚ ʧʦʜʩʣʦʡ ʩʣʦʷ ʚ ʢʦʪʦʨʦʤ 

ʥʘʭʦʜʠʣʠʩʴ ʙʨʦʚʢʠ ʧʦ ʢʦʪʦʨʳʤ ʩʦʟʜʘʶʪʩʷ ʙʝʨʛʰʪʨʠʭʠ, ʠʤʷ ʧʦʜʩʣʦʷ ʟʘʜʘʝʪʩʷ 

ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʦʣʝ ʚʚʦʜʘ. 

 ɼʣʷ ʚʳʙʦʨʘ ʠ ʥʘʩʪʨʦʡʢʠ ʪʠʧʦʚ ʙʝʨʛʰʪʨʠʭʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮʠʘʣʴʥʘʷ 

ʪʘʙʣʠʮʘ. 

ʊʘʙʣʠʮʘ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʧʨʦʠʟʚʦʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʩʪʨʦʝʢ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʙʝʨʛʰʪʨʠʭʦʚ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ. ʉʦʩʪʦʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʪʘʙʣʠʮʳ 
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ʠ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʢʥʦʧʦʢ, ʩʦʜʝʨʞʘʱʝʡ ʜʚʝ ʢʥʦʧʢʠ ï ʜʦʙʘʚʠʪʴ ʠ 

ʫʜʘʣʠʪʴ. ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʟʘʧʠʩʠ ʚ ʪʘʙʣʠʮʫ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ  

çɼʦʙʘʚʠʪʴè. ɼʣʷ ʫʜʘʣʝʥʠʷ ʟʘʧʠʩʠ ʠʟ ʪʘʙʣʠʮʳ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʝʝ, ʘ ʟʘʪʝʤ 

ʥʘʞʘʪʴ ʢʥʦʧʢʫ  çʋʜʘʣʠʪʴè. 

ʊʘʙʣʠʮʘ ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʧʦʣʷ: 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʣʷ ʅʘʟʥʘʯʝʥʠʝ 

ɻʨʫʧʧʘ ʉʦʜʝʨʞʠʪ ʥʘʟʚʘʥʠʝ ʚʠʜʘ ʙʝʨʛʰʪʨʠʭʦʚ. ʇʨʝʜʥʘʟʥʘʯʝʥʘ 

ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʦʧʝʨʘʮʠʠ ʧʦʠʩʢʘ ʠ ʬʠʣʴʪʨʘʮʠʠ 

ʪʨʝʙʫʝʤʳʭ ʥʘʩʪʨʦʝʢ ʚ ʪʘʙʣʠʮʝ. 

ʅʘʟʚʘʥʠʝ ʉʦʜʝʨʞʠʪ ʥʘʟʚʘʥʠʝ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʘ ʙʝʨʛʰʪʨʠʭʘ. 

ʊʠʧ ʦʪʨʠʩʦʚʢʠ ʆʧʨʝʜʝʣʷʝʪ ʪʠʧ ʦʪʨʠʩʦʚʢʠ ʙʝʨʛʰʪʨʠʭʘ. ʉʦʜʝʨʞʠʪ 

ʩʣʝʜʫʶʱʠʡ ʥʘʙʦʨ ʪʠʧʦʚ ʦʪʨʠʩʦʚʢʠ: 

 ï ʧʦʨʦʜʥʳʝ; 

 ï ʨʫʜʥʳʝ; 

 ï ʨʫʜʦ-ʧʦʨʦʜʥʳʝ; 

 ï ʧʦʨʦʜʥʳʝ ʩ ʜʚʦʡʥʳʤ ʰʪʨʠʭʦʤ; 

 ï ʧʦʨʦʜʥʳʝ ʩ ʯʝʨʝʜʫʶʱʠʤʩʷ ʰʪʨʠʭʦʤ; 

 ï ʦʪʚʘʣʴʥʳʝ 

ʐʘʛ ʆʧʨʝʜʝʣʷʝʪ ʰʘʛ ʤʝʞʜʫ ʣʠʥʠʷʤʠ ʚ ʙʝʨʛʰʪʠʭʝ ʚ ʤʝʪʨʘʭ 

ʆʩʥʦʚʘ ʆʧʨʝʜʝʣʷʝʪ ʰʠʨʠʥʫ ʦʩʥʦʚʳ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʜʣʷ 

ʙʝʨʛʰʪʨʠʭʦʚ, ʢʦʪʦʨʳʝ ʦʪʨʠʩʦʚʳʚʘʶʪʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʝʫʛʦʣʴʥʠʢʦʚ (ʨʫʜʥʳʝ, ʨʫʜʦ-

ʧʦʨʦʜʥʳʝ, ʧʦʨʦʜʥʳʝ ʩ ʜʚʦʡʥʳʤ ʰʪʨʠʭʦʤ ʠ ʧʦʨʦʜʥʳʝ ʩ 

ʯʝʨʝʜʫʶʱʠʤʩʷ ʰʪʨʠʭʦʤ) 

ɿʦʥʘ ʧʦʠʩʢʘ ʆʧʨʝʜʝʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʙʨʦʚʢʘʤʠ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʙʝʨʛʰʪʨʠʭʦʚ 

ʤʝʞʜʫ ʙʨʦʚʢʘʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʠʧʦʚ 

ʄʠʥʠʤʘʣʴʥʳʡ ʫʛʦʣ ʆʧʨʝʜʝʣʷʝʪ ʤʠʥʠʤʘʣʴʥʳʡ ʚʝʨʪʠʢʘʣʴʥʳʡ ʫʛʦʣ ʤʝʞʜʫ 

ʙʨʦʚʢʘʤʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ 

ʙʝʨʛʰʪʨʠʭʦʚ. ɼʣʷ ʙʨʦʚʦʢ, ʚʝʨʪʠʢʘʣʴʥʳʡ ʫʛʦʣ ʤʝʞʜʫ 

ʢʦʪʦʨʳʤʠ ʤʝʥʴʰʝ ʟʘʜʘʥʥʦʛʦ, ʙʝʨʛʰʪʨʠʭʠ ʥʝ ʩʪʨʦʷʪʩʷ. 

ɼʠʩʪʘʥʮʠʷ ʆʧʨʝʜʝʣʷʝʪ ʨʘʩʩʪʦʷʥʠʝ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʩʪʨʦʝʥʠʷ ʙʝʨʛʰʪʨʠʭʦʚ 

ʂʦʨʦʪʢʠʡ ʰʪʨʠʭ ʆʧʨʝʜʝʣʷʝʪ ʜʣʠʥʫ ʢʦʨʦʪʢʦʛʦ ʰʪʨʠʭʘ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ 

ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʙʨʦʚʢʘʤʠ 

ɼʣʠʥʥʳʡ ʰʪʨʠʭ ʆʧʨʝʜʝʣʷʝʪ ʜʣʠʥʫ ʜʣʠʥʥʦʛʦ ʰʪʨʠʭʘ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ 

ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʙʨʦʚʢʘʤʠ 
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ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʘ çɼʠʩʪʘʥʮʠʷè ʧʦʷʩʥʠʤ ʧʨʠʤʝʨ 

ʧʦʩʪʨʦʝʥʠʷ ʙʝʨʛʰʪʨʠʭʦʚ ʧʦ ʜʚʫʤ ʣʠʥʠʷʤ:  

 
ʇʦʩʪʨʦʝʥʠʝ ʙʝʨʛʰʪʨʠʭʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: 

1. ɺʳʧʦʣʥʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʙʨʦʚʢʠ ʩʦ ʩʤʝʱʝʥʠʝʤ ʦʪ ʧʝʨʚʠʯʥʦʡ ʚʝʨʭʥʝʡ 

ʙʨʦʚʢʠ ʚ ʩʪʦʨʦʥʫ ʧʝʨʚʠʯʥʦʡ ʥʠʞʥʝʡ ʙʨʦʚʢʠ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 

çɼʠʩʪʘʥʮʠʷè ʚ ʤʝʪʨʘʭ. 

2. ɺʳʧʦʣʥʷʝʪʩʷ ʨʘʟʙʠʚʢʘ ʧʝʨʚʠʯʥʦʡ ʚʝʨʭʥʝʡ ʙʨʦʚʢʠ ʥʘ ʦʪʨʝʟʢʠ ʧʦ 

ʟʘʜʘʥʥʦʡ ʜʣʠʥʝ ï ʧʘʨʘʤʝʪʨ çʐʘʛè, ʤ. 

3. ɺʳʧʦʣʥʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʣʫʯʝʡ ʦʪ ʧʝʨʚʠʯʥʦʡ ʚʝʨʭʥʝʡ ʙʨʦʚʢʠ ʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʙʨʦʚʢʝ ʧʦ ʢʨʘʪʯʘʡʰʝʤʫ ʨʘʩʩʪʦʷʥʠʶ. 

4. ɺʳʧʦʣʥʷʝʪʩʷ ʧʦʠʩʢ ʧʝʨʝʩʝʯʝʥʠʷ ʣʫʯʝʡ ʠ ʧʝʨʚʠʯʥʦʡ ʥʠʞʥʝʡ ʙʨʦʚʢʦʡ ʠ 
ʫʜʘʣʷʝʪʩʷ ʯʘʩʪʴ ʣʫʯʘ ʥʝ ʧʦʧʘʜʘʶʱʘʷ ʚ ʦʙʣʘʩʪʴ ʤʝʞʜʫ ʧʝʨʚʠʯʥʦʡ 

ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʙʨʦʚʢʘʤʠ. 

5. ɼʣʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʣʠʥʠʡ ʙʝʨʛʰʪʨʠʭʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʜʝʣʝʥʠʝ ʦʩʥʦʥʦʡ 
ʣʠʥʠʠ ʧʦʧʦʣʘʤ ʩ ʫʜʘʣʝʥʠʝʤ ʯʘʩʪʠ, ʩʦ ʩʪʦʨʦʥʳ ʧʝʨʚʠʯʥʦʡ ʥʠʞʥʝʡ 

ʙʨʦʚʢʠ. 

6. ɺʳʧʦʣʥʷʝʪʩʷ ʦʪʨʠʩʦʚʢʘ ʙʝʨʛʰʪʨʠʭʘ ʠ ʧʦʤʝʱʝʥʠʝ ʝʛʦ ʚ ʟʘʜʘʥʥʳʡ ʩʣʦʡ. 
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ɼʣʷ ʩʣʦʞʥʳʭ ʙʝʨʛʰʪʨʠʭʦʚ (ʨʫʜʥʳʝ, ʨʫʜʦ-ʧʦʨʦʜʥʳʝ, ʧʦʨʦʜʥʳʝ ʩ ʜʚʦʡʥʳʤ 

ʰʪʨʠʭʦʤ ʠ ʧʦʨʦʜʥʳʝ ʩ ʯʝʨʝʜʫʶʱʠʤʩʷ ʰʪʨʠʭʦʤ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʩʯʝʪʘʭ 

ʧʘʨʘʤʝʪʨ çʆʩʥʦʚʘè. ɿʘʜʘʝʪ ʧʘʨʘʤʝʪʨ ʨʘʩʩʪʦʷʥʠʷ ʦʩʥʦʚʳ ʪʨʝʫʛʦʣʴʥʠʢʘ ʠʣʠ ʰʘʛʘ 

ʤʝʞʜʫ ʧʘʨʥʳʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʣʠʥʠʷʤʠ ʙʝʨʛʰʪʨʠʭʦʚ. 

 

2.3.2 ʇʦʩʪʨʦʝʥʠʝ ʙʝʨʛʰʪʨʠʭʦʚ ʤʝʞʜʫ ʣʠʥʝʡʥʳʤʠ ʦʙʲʝʢʪʘʤʠ 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʨʦʝʥʠʷ ʙʝʨʛʰʪʨʠʭʦʚ ʤʝʞʜʫ ʣʠʥʝʡʥʳʤʠ ʦʙʲʝʢʪʘʤʠ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʜʝʣʠʪʴ ʵʪʠ ʦʙʲʝʢʪʳ (ʢʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ ʥʘʙʦʨ 

ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʧʠʩʳʚʘʶʱʠʭ ʚʝʨʭʥʶʶ ʠʣʠ ʥʠʞʥʶʶ ʙʨʦʚʢʫ). 
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ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʘʥʜʳ çʇʦʩʪʨʦʝʥʠʝĄʇʦʩʪʨʦʝʥʠʝ ʙʝʨʛʰʪʨʠʭʦʚè ʚ 

ʦʢʥʝ çʇʦʩʪʨʦʝʥʠʝ ʙʝʨʛʰʪʨʠʭʦʚè ʧʝʨʝʢʣʶʯʘʪʝʣʴ çʈʝʞʠʤ ʧʦʩʪʨʦʝʥʠʷè 

ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʚʝʩʪʠ ʚ ʧʦʣʦʞʝʥʠʝ çʚʳʜʝʣʝʥʥʳʤè. ʀʟ ʪʘʙʣʠʮʳ ʚʳʙʨʘʪʴ ʪʠʧ ʠ 

ʧʘʨʘʤʝʪʨʳ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʦʩʪʨʦʝʥʠʷ, ʦʧʨʝʜʝʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʧʝʨʝʢʣʶʯʘʪʝʣʷ 

çʈʝʟʫʣʴʪʘʪʳ ʧʦʤʝʱʘʪʴ ʚ ʩʣʦʡè ï ʩʣʦʡ ʚ ʢʦʪʦʨʳʡ ʙʫʜʫʪ ʧʦʤʝʱʘʪʴʩʷ 

ʙʝʨʛʰʪʨʠʭʠ ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʆʂè.  
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʝʨʛʰʪʨʠʭʠ ʩʪʨʦʷʪʩʷ ʪʦʣʴʢʦ ʥʘ ʦʪʢʦʩʘʭ, ʥʘ ʧʣʦʱʘʜʢʘʭ ʩ 

ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʫʛʣʘʤʠ ʤʝʥʴʰʝ ʟʘʜʘʥʥʳʭ ʙʝʨʛʰʪʨʠʭʠ ʥʝ ʩʪʨʦʷʪʩʷ. 

2.3.3 ʇʦʩʪʨʦʝʥʠʝ ʙʝʨʛʰʪʨʠʭʦʚ ʧʦ ʩʣʦʷʤ 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʨʦʝʥʠʷ ʙʝʨʛʰʪʨʠʭʦʚ ʧʦ ʩʣʦʷʤ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʦʥʠ 

ʙʳʣʠ ʨʘʟʥʝʩʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʣʦʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʪʘʢʘʷ ʟʘʜʘʯʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʙʝʨʛʰʪʨʠʭʦʚ ʜʣʷ ʚʩʝʛʦ ʢʘʨʴʝʨʘ ʠʣʠ ʦʪʚʘʣʦʚ, ʚ 

ʢʦʪʦʨʦʤ ʠʥʬʦʨʤʘʮʠʷ ʯʝʪʢʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʘ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʢʘʨʴʝʨʦʚ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʝʨʭʥʠʭ ʠ ʥʠʞʥʠʭ ʙʨʦʚʦʢ ʨʘʟʥʦʩʠʪʩʷ ʧʦ ʛʦʨʠʟʦʥʪʘʤ. ɼʣʷ 

ʥʘʩʪʨʦʡʢʠ ʧʦʩʪʨʦʝʥʠʷ ʙʝʨʛʰʪʨʠʭʦʚ ʧʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʢʥʝ 

çʇʦʩʪʨʦʝʥʠʝ ʙʝʨʛʰʪʨʠʭʦʚè ʧʝʨʝʢʣʶʯʘʪʝʣʴ çʈʝʞʠʤ ʧʦʩʪʨʦʝʥʠʷè ʥʝʦʙʭʦʜʠʤʦ 

ʧʝʨʝʚʝʩʪʠ ʚ ʧʦʣʦʞʝʥʠʝ çʧʦ ʛʦʨʠʟʦʥʪʘʤè. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʳʧʦʣʥʷʝʪʩʷ 

ʨʘʟʙʣʦʢʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʩʣʦʝʚ çɻʦʨʠʟʦʥʪʳè. 
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ɻʨʫʧʧʘ çɻʦʨʠʟʦʥʪʳè ʩʦʜʝʨʞʠʪ ʧʦʣʝ ʚʳʙʦʨʘ ʢʦʨʥʝʚʦʛʦ ʩʣʦʷ çʂʦʨʥʝʚʦʡ 

ʩʣʦʡ:è, ʩ ʥʦʤʝʨʘʤʠ ʛʦʨʠʟʦʥʪʦʚ, ʘ ʪʘʢʞʝ ʧʦʣʝ ʚʳʙʦʨʘ ʤʘʩʢʠ ʧʦʜʩʣʦʝʚ ï çʄʘʩʢʘ 

ʧʦʜʩʣʦʝʚè, ʚ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʧʦʠʩʢ ʣʠʥʝʡʥʳʭ ʦʙʲʝʢʪʦʚ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʙʝʨʛʰʪʨʠʭʦʚ. 

ɼʣʷ ʚʳʙʦʨʘ ʠʤʝʥʠ ʢʦʨʥʝʚʦʛʦ ʩʣʦʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ é ʠ ʩ 

ʧʦʤʦʱʴʶ ʨʝʜʘʢʪʦʨʘ ʩʣʦʝʚ ʚʳʙʨʘʪʴ ʠʤʷ ʩʣʦʷ, ʩʦʜʝʨʞʘʱʝʛʦ ʦʙʲʝʢʪʳ. ʉʨʘʟʫ ʞʝ 

ʧʦʩʣʝ ʚʳʙʦʨʘ ʢʦʨʥʝʚʦʛʦ ʩʣʦʷ ʠ ʟʘʢʨʳʪʠʷ ʨʝʜʘʢʪʦʨʘ ʩʣʦʝʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʚʳʧʦʣʥʷʝʪʩʷ ʟʘʧʦʣʥʝʥʠʝ ʪʘʙʣʠʮʳ ʛʦʨʠʟʦʥʪʦʚ. ʊʘʙʣʠʮʘ ʩʦʜʝʨʞʠʪ ʜʚʘ ʧʦʣʷ ï 

çʀʩʧʦʣʴʟʦʚʘʪʴè ʠ çʅʘʟʚʘʥʠʝè. ʇʦʣʝ çʀʩʧʦʣʴʟʦʚʘʪʴè ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ 

ʚʳʙʦʨʘ ʩʣʦʝʚ, ʚ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʧʦʠʩʢ ʦʙʲʝʢʪʦʚ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ. 

ʇʦʣʝ çʅʘʟʚʘʥʠʝè ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʦʪʦʙʨʘʞʝʥʠʷ 

ʥʘʠʤʝʥʦʚʘʥʠʡ ʛʦʨʠʟʦʥʪʦʚ. ʈʘʙʦʪʘ ʩʦ ʩʧʠʩʢʦʤ ʛʦʨʠʟʦʥʪʦʚ ʫʜʦʙʥʘ ʜʣʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʙʝʨʛʰʪʨʠʭʦʚ ʜʣʷ ʨʘʟʥʳʭ ʟʦʥ ʢʘʨʴʝʨʘ. 

ʅʘʧʨʠʤʝʨ, ʧʦ ʨʫʜʝ ʠ ʧʦʨʦʜʘʤ ʚʩʢʨʳʰʠ.  

ʇʝʨʝʢʣʶʯʘʪʝʣʴ çʈʝʟʫʣʴʪʘʪʳ ʧʦʤʝʱʘʪʴ ʚ ʩʣʦʡè ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʧʦʣʦʞʝʥʠʝ 

çʇʦʜʩʣʦʡè. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʘʞʜʳʡ ʙʝʨʛʰʪʨʠʭʠ ʧʦʤʝʱʘʶʪʩʷ ʚ ʟʘʜʘʥʥʳʡ ʧʦʜʩʣʦʡ 

ʠʩʭʦʜʥʦʛʦ ʩʣʦʷ, ʚ ʢʦʪʦʨʦʤ ʭʨʘʥʷʪʩʷ ʦʙʲʝʢʪʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʛʠʙʢʦ 

ʫʧʨʘʚʣʷʪʴ ʠʤʠ. ʅʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ ʥʝʪʦʯʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʙʝʨʛʰʪʨʠʭʦʚ ʧʦ 

ʦʜʥʦʤʫ ʠʟ ʛʦʨʠʟʦʥʪʦʚ, ʜʦʩʪʘʪʦʯʥʦ ʫʜʘʣʠʪʴ ʩʣʦʡ ʩ ʙʝʨʛʰʪʨʠʭʘʤʠ, 

ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʠʩʭʦʜʥʳʝ ʦʙʲʝʢʪʳ ʠ ʧʦʚʪʦʨʥʦ ʚʳʧʦʣʥʠʪʴ ʧʦʩʪʨʦʝʥʠʝ ʪʦʣʴʢʦ 

ʜʣʷ ʵʪʦʛʦ ʛʦʨʠʟʦʥʪʘ. ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʥʘʩʪʨʦʝʢ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ 

ʢʥʦʧʢʫ çʆʂè. ʇʦʩʣʝ ʥʝʙʦʣʴʰʦʡ ʚʨʝʤʝʥʥʦʡ ʟʘʜʝʨʞʢʠ ʙʝʨʛʰʪʨʠʭʠ ʩʪʨʦʷʪʩʷ ʜʣʷ 

ʚʩʝʭ ʦʙʲʝʢʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʘʩʪʨʦʡʢʘʤ ʦʢʥʘ çʇʦʩʪʨʦʝʥʠʝ ʙʝʨʛʰʪʨʠʭʦʚè. 

 


