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ʇʘʚʝʣ ɺʘʨʛʠʥ  

ʛʝʥʝʨʘʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ʇʂɹ çʈʝʣʴʝʬè  

 

ʆʙʲʸʤʥʦʝ ʪʝʣʝʚʠʜʝʥʠʝ ï ʩʠʤʚʦʣ XXI  ʚʝʢʘ 
 

XIX  ʚʝʢ ï ʚʝʢ ʧʘʨʘ ʠ ʵʣʝʢʪʨʠʯʝʩʪʚʘ,  

XX ʚʝʢ ï ʘʪʦʤʥʳʡ,  

XXI  ʚʝʢ ï ʯʪʦ ʩʪʘʥʝʪ ʝʛʦ ʩʠʤʚʦʣʦʤ?  

ʅʘʥʦʪʝʭʥʦʣʦʛʠʠ, ʠʥʪʝʨʥʝʪ, ʤʦʙʠʣʴʥʘʷ ʩʚʷʟʴ,  

ʢʦʤʧʴʶʪʝʨ, é? 

 

 

 

 

 

 

 

ʄʥʦʛʠʝ ʠʟʦʙʨʝʪʝʥʠʷ, ʦʢʘʟʳʚʘʷ ʛʣʫʙʦʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʚʨʝʤʝʥʥʫʶ ʠʤ ʥʘʫʢʫ ʠ ʧʦʣʠʪʠʢʫ, 

ʠʟʤʝʥʷʶʪ ʤʠʨ ʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʩʚʦʝʦʙʨʘʟʥʳʤʠ ʩʠʤʚʦʣʘʤʠ ʵʧʦʭʠ. ɺ XIX  ʚʝʢʝ ʧʘʨʦʚʘʷ 

ʤʘʰʠʥʘ ʧʨʠʚʝʣʘ ʚ ʜʚʠʞʝʥʠʝ ʧʘʨʦʚʦʟ ʠ ʧʘʨʦʭʦʜ. ɺʦʟʤʦʞʥʦʩʪʴ ʟʘ 80 ʜʥʝʡ (ʧʦ ʨʘʩʯʝʪʘʤ ɾʶʣʷ 

ɺʝʨʥʘ) ʦʙʦʛʥʫʪʴ ʟʝʤʥʦʡ ʰʘʨ ʩʠʣʴʥʦ ʫʤʝʥʴʰʠʣʘ ʥʘʰʫ ʧʣʘʥʝʪʫ ʚ ʩʦʟʥʘʥʠʠ ʯʝʣʦʚʝʢʘ. ʊʝʣʝʛʨʘʬ 

ʠ ʪʝʣʝʬʦʥ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʝʱʝ ʙʦʣʴʰʝʤʫ ʝʝ ʫʤʝʥʴʰʝʥʠʶ. ʇʨʠʥʮʠʧ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ 

ʧʦʟʚʦʣʷʶʪ ʥʘʤ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ ʨʘʩʰʠʨʝʥʠʝ cʦʟʥʘʥʠʷ. ɸʪʦʤʥʳʡ  XX ʚʝʢ 

ʩʤʝʥʠʣ ʚʝʢ ʧʘʨʘ ʠ ʵʣʝʢʪʨʠʯʝʩʪʚʘ. ɺʦʟʤʦʞʥʦʩʪʴ ʦʜʥʦʤʦʤʝʥʪʥʦʡ ʛʠʙʝʣʠ ʮʠʚʠʣʠʟʘʮʠʠ ʦʪ ʩʠʣʳ 

ʘʪʦʤʥʦʡ ʙʦʤʙʳ ʦʙʦʟʥʘʯʠʣʘ ʫʞʘʩʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ - ʫʥʠʯʪʦʞʝʥʠʝ cʦʟʥʘʥʠʷ ʯʝʣʦʚʝʢʘ. 

ʇʦʣʠʪʠʢʘʤ ʫʜʘʣʦʩʴ ʧʨʝʦʜʦʣʝʪʴ ʚʦʟʥʠʢʰʫʶ ʦʧʘʩʥʦʩʪʴ, ʧʦʜʥʷʚ ʥʘʰʫ ʮʠʚʠʣʠʟʘʮʠʶ ʥʘ ʥʦʚʫʶ 

ʩʪʫʧʝʥʴ ʨʘʟʚʠʪʠʷ. ʂʘʢʦʝ ʠʟʦʙʨʝʪʝʥʠʝ ʤʦʞʝʪ ʩʪʘʪʴ ʩʠʤʚʦʣʦʤ XXI  ʚʝʢʘ? ʇʦ-ʚʠʜʠʤʦʤʫ, ʪʦ, 

ʢʦʪʦʨʦʝ ʦʢʘʞʝʪ ʥʘʠʙʦʣʴʰʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʥʘʰʝ ʩʦʟʥʘʥʠʝ. ʉʨʝʜʠ ʚʦʟʤʦʞʥʳʭ ʧʨʝʪʝʥʜʝʥʪʦʚ 

ʥʘ ʵʪʫ ʨʦʣʴ ʦʙʲʝʤʥʦʝ ʪʝʣʝʚʠʜʝʥʠʝ ʦʙʣʘʜʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʦʤ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʧʦ ʩʚʦʝʡ ʩʫʪʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʵʪʦʛʦ. ɽʩʪʴ ʦʩʥʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʤʦʞʝʪ ʧʨʠʦʙʨʝʩʪʠ 

ʥʝʦʙʳʯʘʡʥʫʶ ʩʠʣʫ, ʩʣʝʜʩʪʚʠʝʤ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʩʪʘʪʴ ʟʘʭʚʘʪ cʦʟʥʘʥʠʷ.  ʌʝʥʦʤʝʥ ʟʘʭʚʘʪʘ 

ʩʦʟʥʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʠʣʠ ʫʩʪʦʡʯʠʚʦʤ ʥʝʞʝʣʘʥʠʝ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ 

ʧʦʩʪʦʨʦʥʥʝʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʨʘʟʫʤ ʯʝʣʦʚʝʢʘ.   

ʂʘʢʠʤ ʙʫʜʝʪ ʦʙʲʸʤʥʦʝ ʪʝʣʝʚʠʜʝʥʠʝ? ʄʦʞʝʪ ʙʳʪʴ, ʚr  ʩʨʘʟʫ ʧʨʝʜʩʪʘʚʠʣʠ ʩʝʙʝ 

ʩʪʝʨʝʦʪʝʣʝʚʠʜʝʥʠʝ ʠʣʠ ʩʪʝʨʝʦʢʠʥʦ, ʬʠʣʴʤʳ çɸʚʘʪʘʨè ʠʣʠ çɸʣʠʩʘ ʚ ʩʪʨʘʥʝ ʯʫʜʝʩè? ʕʪʦ 

ʦʰʠʙʦʯʥʦʝ, ʘ ʪʦʯʥʝʝ, ʜʘʣʝʢʦ ʥʝ ʧʦʣʥʦʝ,  ʧʨʝʜʩʪʘʚʣʝʥʠʝ.  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʝʣʝʟʨʠʪʝʣʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤ ʪʝʣʝʚʠʜʝʥʠʝʤ, ʦʙʲʝʤʥʦʝ ʙʫʜʝʪ 

ʦʙʣʘʜʘʪʴ ʜʚʫʤʷ ʥʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ: ʪʨʝʭʤʝʨʥʦʡ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴʶ - ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʠ ʦʙʲʝʤʥʦʩʪʴʶ, ʧʦʟʚʦʣʷʶʱʝʡ ʛʣʘʟʘʤ ʯʝʣʦʚʝʢʘ ʨʘʙʦʪʘʪʴ ʚ 

ʝʩʪʝʩʪʚʝʥʥʦʤ ʨʝʞʠʤʝ, ʧʝʨʝʤʝʱʘʷ ʚʟʦʨ ʩ ʙʣʠʟʢʠʭ ʦʙʲʝʢʪʦʚ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʜʘʣʴʥʠʝ. ʈʘʥʝʝ ʚ 

ʞʫʨʥʘʣʝ Broadcasting (ʈʘʜʠʦʚʝʱʘʥʠʝ) ˉˉ 6,7. 2007 ʛ., ʦʙʩʫʞʜʘʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ  

ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʦʙʲʸʤʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʨʘʩʩʢʘʞʝʤ ʦ ʥʝʢʦʪʦʨʳʭ 

ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʷʭ. 

 

ɸʥʘʣʠʟ ʪʝʨʤʠʥʘ  çʦʙʲʸʤʥʦʝ ʪʝʣʝʚʠʜʝʥʠʝè  

 

ɹʫʢʚʘʣʴʥʳʡ ʧʝʨʝʚʦʜ ʩʣʦʚʘ çʪʝʣʝʚʠʜʝʥʠʝè ï çʜʘʣʴʥʦʚʠʜʝʥʠʝè - ʦʙʦʟʥʘʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʥʘʙʣʶʜʘʪʴ ʜʘʣʸʢʠʝ ʦʪ ʥʘʩ ʩʦʙʳʪʠʷ. ɼʘʣʸʢʠʝ, ʥʝ ʪʦʣʴʢʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʦ ʠ ʚʦ ʚʨʝʤʝʥʠ, ʪʘʢ 

ʢʘʢ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʧʠʩʠ ʩʦʙʳʪʠʡ ʧʨʦʰʣʦʛʦ. ɿʘʤʝʪʠʤ, ʯʪʦ ʪʝʣʝʚʠʜʝʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʪʘʢʞʝ ʜʘʣʴʥʦʩʣʳʰʘʥʠʝ. ɺ ʧʨʠʥʮʠʧʝ, ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʥʘ 

ʙʦʣʴʰʠʝ ʨʘʩʩʪʦʷʥʠʷ ʟʘʧʘʭʦʚ, ʪʘʢʪʠʣʴʥʳʭ ʠ ʜʘʞʝ ʚʢʫʩʦʚʳʭ ʦʱʫʱʝʥʠʡ. ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ 

ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʝʩʪʠʙʫʣʷʨʥʳʡ ʘʧʧʘʨʘʪ ʯʝʣʦʚʝʢʘ. ʀ ʚʩʸ-ʪʘʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʪʝʨʤʠʥ ʪʝʣʝʚʠʜʝʥʠʝ ʪʘʢ ʢʘʢ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʦʙʲʸʤ ʠʥʬʦʨʤʘʮʠʠ ʯʝʣʦʚʝʢ ʧʦʣʫʯʘʝʪ 

ʯʝʨʝʟ ʟʨʝʥʠʝ. 
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ʉʣʦʚʦ çʦʙʲʸʤʥʦʝè ʩʦʟʚʫʯʥʦ ʩʣʦʚʫ çʦʙʥʠʤʘʪʴè. ʂʦʨʝʥʴ ʩʣʦʚʘ çyʤè ʦʟʥʘʯʘʝʪ ʜʝʡʩʪʚʠʝ 

ʩʭʦʜʥʦʝ ʩʦ ʟʥʘʯʝʥʠʝʤ ʩʣʦʚ: çʚʟʷʪʠʝ, ʭʚʘʪʘʥʠʝè. 

ʕʪʦ ʜʝʡʩʪʚʠʝ ʠʣʣʶʩʪʨʠʨʫʝʪ ʨʠʩ. 1, ʛʜʝ ʦʙʲʝʢʪ ɸ ʦʩʫʱʝʩʪʚʣʷʝʪ yʤ ʦʙʲʝʢʪʘ ɺ. 

ʉʨʘʚʥʠʪʝ ʩ ʬʨʘʟʦʡ: ʗ çʝʤ (ʢʫʰʘʶ)è. ʇʨʠʩʪʘʚʢʘ çʆʙ (ʦ)è ʦʟʥʘʯʘʝʪ ʢʨʫʛʦʚʦʡ, 

ʚʩʝʩʪʦʨʦʥʥʠʡ ʭʘʨʘʢʪʝʨ ʜʝʡʩʪʚʠʷ. ʊʘʢʦʝ ʜʝʡʩʪʚʠʝ ʚ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʝʛʦ ʬʘʟʝ ʠʣʣʶʩʪʨʠʨʫʝʪ 

ʨʠʩ. 2.  

ʅʘ ʨʠʩʫʥʢʘʭ ʧʨʠʚʝʜʝʥʳ ʧʣʦʩʢʠʝ ʩʭʝʤʳ, ʥʘʤ ʞʝ ʩʣʝʜʫʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʫʢʘʟʘʥʥʳʝ 

ʜʝʡʩʪʚʠʷ ʢʘʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ. 

ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʤʳ ʛʦʚʦʨʠʤ ʦ ʪʝʣʝʚʠʜʝʥʠʠ ʠ ʦʙʥʠʤʘʪʴ ʦʙʲʝʢʪʳ ʤʳ ʩʦʙʠʨʘʝʤʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʚʠʟʫʘʣʴʥʦ, ʧʨʠ ʧʦʤʦʱʠ ʛʣʘʟ ʠ ʪʝʣʝʢʘʤʝʨʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʝʯʴ 

ʠʜʝʪ ʦ ʚʩʝʩʪʦʨʦʥʥʝʤ ʦʭʚʘʪʝ ʦʙʲʝʢʪʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʨʤʠʥʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʪʝʣʝʩʥʳʤʠ ʦʱʫʱʝʥʠʷʤʠ, ʦʧʨʘʚʜʳʚʘʝʪʩʷ ʠʭ ʧʦʥʷʪʥʦʩʪʴʶ ʜʣʷ ʚʩʝʭ ʥʦʩʠʪʝʣʝʡ 

ʷʟʳʢʘ.  

ʀʥʦʛʜʘ ʚ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʪʝʨʤʠʥʫ çʦʙʲʸʤʥʦʝ ʪʝʣʝʚʠʜʝʥʠʝè ʧʨʝʜʣʘʛʘʶʪʩ ̫ʜʨʫʛʠʝ 

ʚʘʨʠʘʥʪʳ. ʅʘʧʨʠʤʝʨ, ʩʪʝʨʝʦʪʝʣʝʚʠʜʝʥʠʝ (ʦʪ ʛʨʝʯ. ůŰŮɟŮɧɠ  - ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ). ʀʩʪʦʨʠʯʝʩʢʠ 

ʪʝʨʤʠʥ ʧʨʠʚʷʟʘʥ ʢ ʤʝʪʦʜʘʤ ʩʦʟʜʘʥʠʷ, 

ʧʝʨʝʜʘʯʠ ʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʩʪʝʨʝʦʧʘʨʳ ï 

ʜʚʫʭ ʩʣʝʛʢʘ ʨʘʟʣʠʯʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʜʣʷ 

ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ ʛʣʘʟʘ. ʄʝʪʦʜ ʩʪʝʨʝʦʧʘʨʳ ʥʝ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʪʨʝʭʤʝʨʥʦʡ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ ʠ 

ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʥʦʡ ʦʙʲʸʤʥʦʩʪʠ 

ʠʟʦʙʨʘʞʝʥʠʷ.  

ɼʨʫʛʦʡ ʚʘʨʠʘʥʪ - ʪʝʣʝʚʠʜʝʥʠʝ ʩʦ 

ʩʚʦʙʦʜʥʦʡ ʪʦʯʢʦʡ ʥʘʙʣʶʜʝʥʠʷ (ʘʥʛʣ. - free 

viewpoint television) ʚʦʟʥʠʢ ʚ ʩʚʷʟʠ ʩ 

ʨʘʟʚʠʪʠʝʤ ʤʥʦʛʦʨʘʢʫʨʩʥʳʭ ʤʝʪʦʜʦʚ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʧʣʦʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ. ʕʪʦʪ 

ʪʝʨʤʠʥ ʦʙʳʯʥʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʦʛʨʘʥʠʯʝʥʥʫʶ 

ʠʥʝʨʘʢʪʠʚʥʦʩʪʴ, ʥʦ ʥʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʙʲʝʤʥʦʩʪʴ 

ʠʟʦʙʨʘʞʝʥʠʷ. 

ʊʝʨʤʠʥ  çʚʠʨʪʫʘʣʴʥʘʷ ʨʝʘʣʴʥʦʩʪʴè (ʦʪ ʣʘʪ. virtus ð ʧʦʪʝʥʮʠʘʣʴʥʳʡ, ʚʦʟʤʦʞʥʳʡ ʠ ʣʘʪ. 

realis ð ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ, ʩʫʱʝʩʪʚʫʶʱʠʡ) ï ʜʦʩʣʦʚʥʦ çʥʝʨʝʘʣʴʥʘʷ (ʢʘʞʫʱʘʷʩʷ) ʨʝʘʣʴʥʦʩʪʴè, 

ʚ ʧʨʠʣʦʞʝʥʠʠ ʢ ʪʝʣʝʚʠʜʝʥʠ,ʁ ʘʢʮʝʥʪʠʨʦʚʘʣ 

ʙ  r ʚʥʠʤʘʥʠʝ ʥʘ ʨʝʘʣʠʩʪʠʯʥʦʩʪʠ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʤʦʜʝʣʠ ʤʠʨʘ ʪʝʣʝʚʠʟʦʨʦʤ. ɺ 

ʪʝʣʝʚʠʜʝʥʠʠ ʢʘʯʝʩʪʚʦ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʝʛʦ ʨʝʘʣʠʩʪʠʯʥʦʩʪʴ ʧʨʠʥʷʪʦ 

ʦʮʝʥʠʚʘʪʴ  ʤʥʦʞʝʩʪʚʦʤ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʵʪʦʛʦ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɻʦʚʦʨʠʪʴ ʦʙ ʫʞʝ ʩʦʩʪʦʷʚʰʝʡʩʷ ʨʝʘʣʴʥʦʩʪʠ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʥʝ ʧʨʠʭʦʜʠʪʩʷ, ʧʦʩʢʦʣʴʢʫ 

ʥʝʪ ʧʨʝʜʝʣʘ ʩʦʚʝʨʰʝʥʩʪʚʫ. ɺʤʝʩʪʝ ʩ ʪʝʤ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʝʨʤʠʥ ʚʠʨʪʫʘʣʴʥʘʷ 

ʨʝʘʣʴʥʦʩʪʴ ʚ ʪʝʭʥʠʢʝ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ 

ʤʥʦʛʦʤʦʜʘʣʴʥʦʩʪʴʶ (ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ 

ʨʘʟʣʠʯʥʳʝ ʦʨʛʘʥʳ ʯʫʚʩʪʚ), ʯʪʦ, ʢʦʥʝʯʥʦ, 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʧʨʘʚʣʝʥʠʶ ʨʘʟʚʠʪʠʷ 

ʦʙʲʸʤʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ. 

ʇʝʨʝʭʦʜʷ ʪʝʧʝʨʴ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʠʩʪʝʤ ʦʙʲʸʤʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ, ʭʦʪʝʣʦʩʴ ʙʳ 

ʟʘʤʝʪʠʪʴ, ʯʪʦ ʝʩʣʠ ʚr  ʫʚʘʞʘʝʤʳʡ ʯʠʪʘʪʝʣʴ ʥʠʢʦʛʜʘ ʥʝ ʙʳʣʠ ʚ ʩʪʝʨʝʦʢʠʥʦ (3D-

ʢʠʥʝʤʘʪʦʛʨʘʬʝ), ʪʦ ʚr  ʤʦʞʝʪʝ ʚʩʝ-ʪʘʢʠ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ, ʯʪʦ ʪʘʢʦʝ ʦʙʲʸʤʥʦʩʪʴ 

ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʛʣʷʜʷ ʚ ʦʢʥʦ ʠʣʠ ʚ ʟʝʨʢʘʣʦ. ʅʦ ʝʩʣʠ ʚʘʤ ʥʝ ʜʦʚʝʣʦʩʴ ʠʛʨʘʪʴ ʚ 

ʢʦʤʧʴʶʪʝʨʥʳʝ 3D ʠʛʨʳ, ʚʘʤ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʙʫʜʝʪ ʪʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ, ʯʪʦ ʪʘʢʦʝ 

ʪʨʸʭʤʝʨʥʘʷ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ. ɺʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʧʦʩʤʦʪʨʝʪʴ, ʢʘʢ ʠʛʨʘʶʪ ʚ çʩʪʨʝʣʷʣʢʠè ʚ 

ʙʣʠʞʘʡʰʝʤ ʠʥʪʝʨʥʝʪ-ʢʘʬʝ, ʥʦ ʠ ʩʘʤʦʤʫ ʧʦʧʨʦʙʦʚʘʪʴ ʜʚʠʛʘʪʴʩʷ ʚʥʫʪʨʠ ʠʟʦʙʨʘʞʝʥʠʷ ʩ 

ɸ ɺ 

ɸ ɺ 

ʈʠʩ. 1. ɪʤ 

ʈʠʩ. 2. ʆʙʲʸʤ 
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ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʳʰʠ ʠʣʠ ʜʞʦʡʩʪʠʢʘ. ʊʨʝʭʤʝʨʥʳʡ ʪʝʣʝʚʠʟʠʦʥʥʳʡ ʤʠʨ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʠʛʨʦʚʦʛʦ ʤʠʨʘ ʪʝʤ, ʯʪʦ ʧʦʩʣʝʜʥʠʡ ʥʘʨʠʩʦʚʘʥ ʭʫʜʦʞʥʠʢʦʤ ï ʩʦʟʜʘʪʝʣʝʤ 3D ʠʛʨʳ, ʘ ʚ 

ʩʣʫʯʘʝ ʦʙʲʸʤʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʦʥ ʩʪʨʦʠʪʩʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʚ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ ʩ 

ʧʦʤʦʱʴʶ ʤʥʦʞʝʩʪʚʘ ʩʧʝʮʠʘʣʴʥʳʭ ʦʙʲʸʤʥʳʭ ʪʝʣʝʢʘʤʝʨ. ʆʧʳʪ ʪʨʝʭʤʝʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʩ ʦʙʲʝʤʥʳʤ ʠʟʦʙʨʘʞʝʥʠʝʤ ʥʘ ʧʨʠʤʝʨʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʛʨʳ ʧʦʟʚʦʣʠʪ ʚʘʤ ʩ ʧʦʣʥʳʤ 

ʧʦʥʠʤʘʥʠʝʤ ʦʙʨʘʪʠʪʴʩʷ ʢ ʩʣʝʜʫʶʱʠʤ ʨʘʟʜʝʣʘʤ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ.  

ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʦʪʣʠʯʠʝ ʩʠʩʪʝʤʳ ʦʙʲʝʤʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʦʪ 

ʩʠʩʪʝʤʳ ʦʙʳʯʥʦʛʦ ʧʣʦʩʢʦʛʦ ʠʣʠ ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʦʙʲʝʢʪʦʤ ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʧʝʨʝʜʘʯʠ ʷʚʣʷʝʪʩʷ ʥʝ ʩʶʞʝʪ, ʧʦʢʘʟʘʥʥʳʡ ʪʝʣʝʨʝʞʠʩʩʝʨʦʤ, ʘ 

ʪʨʝʭʤʝʨʥʳʡ ʪʝʣʝʚʠʟʠʦʥʥʳʡ ʤʠʨ, ʚ ʢʦʪʦʨʦʤ ʨʘʟʚʦʨʘʯʠʚʘʝʪʩʷ ʩʶʞʝʪ ʜʦʩʪʫʧʥʳʡ ʥʘʙʣʶʜʝʥʠʶ 

ʩ ʣʶʙʦʡ, ʚʳʙʨʘʥʥʦʡ ʪʝʣʝʟʨʠʪʝʣʝʤ, ʪʦʯʢʠ ʟʨʝʥʠʷ, ʩ ʟʘʜʝʡʩʪʚʦʚʘʥʠʝʤ ʚʩʝʭ ʤʝʭʘʥʠʟʤʦʚ 

ʚʦʩʧʨʠʷʪʠʷ ʵʪʦʛʦ ʤʠʨʘ ʟʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʯʝʣʦʚʝʢʘ. ʇʨʠ ʵʪʦʤ ʠ  ʫ ʩʘʤʦʛʦ ʪʝʣʝʨʝʞʠʩʩʝʨʘ 

ʚʦʟʤʦʞʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʪʴ ʩʚʦʶ ʪʦʯʢʫ ʟʨʝʥʠʷ ʥʘ ʩʦʙʳʪʠʷ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʶʪ. ʇʘʩʩʠʚʥʳʡ 

ʪʝʣʝʟʨʠʪʝʣʴ ʤʦʞʝʪ ʥʝ ʚʢʣʶʯʘʪʴ ʨʝʞʠʤ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ ʠ ʩʤʦʪʨʝʪʴ ʥʘ ʤʠʨ ʛʣʘʟʘʤʠ 

ʨʝʞʠʩʩʝʨʘ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʧʨʠ ʧʨʦʩʤʦʪʨʝ ʦʙʲʝʤʥʦʡ ʪʝʣʝʧʝʨʝʜʘʯʠ ʧʦʷʚʠʪʩʷ ʟʘʭʚʘʪʳʚʘʶʱʘʷ 

ʠʣʣʶʟʠʷ ʨʝʘʣʴʥʦʩʪʠ ʧʨʦʠʩʭʦʜʷʱʝʛʦ. 

 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʠʩʪʝʤ ʦʙʲʸʤʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ 

 

ʆʙʲʝʢʪʳ ʥʘʙʣʶʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʬʠʟʠʯʝʩʢʠʡ ʤʠʨ, ʜʦʩʪʫʧʥʳ ʛʣʘʟʫ ʯʝʣʦʚʝʢʘ ʠ 

ʪʝʣʝʢʘʤʝʨʝ, ʙʣʘʛʦʜʘʨʷ ʬʦʨʤʠʨʫʝʤʦʤʫ ʠʤʠ ʩʚʝʪʦʚʦʤʫ ʧʦʣʶ. ʆʙʩʫʞʜʘʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ 

ʚʦʧʨʦʩʳ ʟʨʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʕ.ʍ. ɸʜʝʣʴʩʦʥ ʠ ɼ.ʈ.ɹʝʨʛʝʥ ʚ ʩʪʘʪʴʝ çʇʣʝʥʦʧʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʠ 

ʵʣʝʤʝʥʪʳ ʧʝʨʚʠʯʥʦʡ ʩʪʘʜʠʠ ʟʨʝʥʠʷè (The plenoptic function and the elements of early vision 

,1991 ʛ.) ʚʚʝʣʠ ʦʧʠʩʳʚʘʶʱʫʶ çʚʩʝ, ʯʪʦ ʤʦʞʥʦ ʫʚʠʜʝʪʴè ʧʣʝʥʦʧʪʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ  (ʦʪ ʣʘʪ. 

plenus ï ʧʦʣʥʳʡ ʠ ʘʥʛʣ.. optic ï ʦʧʪʠʯʝʩʢʠʡ). ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʧʠʩʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʚʝʪʘ ʚʥʫʪʨʠ ʧʫʯʢʘ ʣʫʯʝʡ ʥʘ ʚʭʦʜʝ ʦʧʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʛʣʘʟʘ 

),,,,,,( zyx VVVtPP lfq= ,  ʛʜʝ: ɗ, ű ï ʫʛʦʣ ʤʝʩʪʘ ʠ ʘʟʠʤʫʪ ʣʠʥʠʠ ʚʠʟʠʨʦʚʘʥʠʷ, Vx, Vy, Vz  - 

ʢʦʦʨʜʠʥʘʪʳ ʥʘʙʣʶʜʘʪʝʣʷ, ɚ - ʜʣʠʥʘ ʚʦʣʥʳ ʩʚʝʪʘ ʠ t ï ʚʨʝʤʷ. ʕʪʘ ʬʫʥʢʮʠʷ ʧʦʟʚʦʣʠʣʘ ʘʚʪʦʨʘʤ 

ʩʦʟʜʘʪʴ ʪʘʙʣʠʮʫ ʙʘʟʦʚʳʭ ʚʠʟʫʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʦʜʦʙʥʫʶ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʪʘʙʣʠʮʝ 

ɼ.ʀ.ʄʝʥʜʝʣʝʝʚʘ. ʕʣʝʤʝʥʪʳ ʪʘʙʣʠʮʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʚʫʤʝʨʥʳʝ ʩʝʯʝʥʠʷ 

ʧʣʝʥʦʧʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʷʚʣʷʶʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ 

ʘʥʘʣʦʛʘʤʠ ʨʝʮʝʧʪʠʚʥʳʭ ʧʦʣʝʡ (ʩʤ. ʥʠʞʝ) ʟʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ. ʌʫʥʢʮʠʷ ʥʘʰʣʘ 

ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʦ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʝ ʠ ʤʥʦʛʦʨʘʢʫʨʩʥʦʤʫ 

ʪʝʣʝʚʠʜʝʥʠʶ. 

ɼʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʠʩʪʝʤ ʦʙʲʸʤʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʯʘʩʪʴ ʧʣʝʥʦʧʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ, ʧʨʠ ʵʪʦʤ ʧʘʨʘʤʝʪʨ ɚ, ʩʚʷʟʘʥʥʳʡ ʩ ʮʚʝʪʦʤ 

ʠʟʣʫʯʝʥʠʷ ʤʦʞʥʦ ʦʧʫʩʪʠʪʴ, ʧʦʜʨʘʟʫʤʝʚʘʷ, ʢʦʥʝʯʥʦ, ʯʪʦ ʦʙʲʝʤʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʮʚʝʪʥʦʝ. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʛʣʘʟʘ, ʦʙʲʝʤʥʘʷ ʪʝʣʝʚʠʟʠʦʥʥʘʷ ʢʘʤʝʨʘ ʩʧʦʩʦʙʥʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ 

ʧʣʝʥʦʧʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʦʪ ʚʨʝʤʝʥʠ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ r ʦʪ ʪʦʯʢʠ ʥʘʙʣʶʜʝʥʠʷ ʜʦ 

ʥʘʙʣʶʜʘʝʤʦʡ ʪʦʯʢʠ ʦʙʲʝʢʪʘ ʤʝʪʦʜʦʤ ʘʢʪʠʚʥʦʡ ʩʚʝʪʦʣʦʢʘʮʠʠ (ʩʤ. ʥʠʞʝ), ʧʨʠ ʵʪʦʤ r ʠ t 

ʩʚʷʟʘʥʳ ʠʟʚʝʩʪʥʦʡ ʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ. ɿʘʤʝʥʠʤ ʪʘʢʞʝ ʦʨʠʛʠʥʘʣʴʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ Vx, 

Vy, Vz ʥʘ x, y, z ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʇʨʠ ʥʦʚʦʡ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ ʧʦʣʫʯʠʤ: ),,,,,( zyxrPP fq¹  - ʬʫʥʢʮʠ ʁʰʝʩʪʠ ʧʝʨʝʤʝʥʥʳʭ 

(ʠʟʤʝʨʝʥʠʡ), ʛʜʝ: ɗ, ű, r ï ʩʦʩʪʘʚʣʷʶʪ ʩʬʝʨʠʯʝʩʢʫ  ʁʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʩ ʮʝʥʪʨʦʤ ʚ ʪʦʯʢʝ 

ʥʘʙʣʶʜʝʥʠʷ,  ʘ  x, y, z ï ʜʝʢʘʨʪʦʚʳ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʥʘʙʣʶʜʝʥʠʷ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʫʛʣʳ 

ɗ, ű ʤʦʞʥʦ ʦʪʩʯʠʪʳʚʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʧʘʨʘʣʣʝʣʴʥʦʡ ʦʩʠ ʛʣʫʙʠʥʳ - z. ʆʩʠ ʭ - 

ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʠ ʫ -  ʚʝʨʪʠʢʘʣʴʥʫʶ ʚ ʦʜʥʠʭ ʩʣʫʯʘʷʭ (ʜʣʷ ʠʟʤʝʨʝʥʠʡ) ʫʜʦʙʥʦ ʚʳʙʨʘʪʴ 

ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʣʦʩʢʦʩʪʠ ʦʢʥʘ ʦʙʲʸʤʥʦʛʦ ʪʝʣʝʚʠʟʦʨʘ, ʘ ʚ ʜʨʫʛʠʭ (ʜʣʷ ʥʘʚʠʛʘʮʠʠ) ʧʨʠʚʷʟʘʪʴ 

ʢ ʢʘʢʦʤʫ ʣʠʙʦ ʦʙʲʝʢʪʫ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. ʐʝʩʪʴ ʧʘʨʘʤʝʪʨʦʚ (ʠʟʤʝʨʝʥʠʡ) 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʶʪ ʢʦʥʬʠʛʫʨʘʮʠʶ (ʛʝʦʤʝʪʨʠʶ) ʩʠʩʪʝʤʳ ʦʪʦʙʨʘʞʝʥʠʷ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ʍʦʪʷ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʦʣʝʟʥʳʤ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʚʚʝʜʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ɣ ï 

ʧʦʚʦʨʦʪʘ ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʢʘʤʝʨʳ ʚʦʢʨʫʛ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ (ʢʨʝʥʘ) ʠ ʪʦʛʜʘ ʦʙʱʝʝ ʯʠʩʣʦ 

ʠʟʤʝʨʝʥʠʡ ʤʦʞʝʪ ʚʳʨʘʩʪʠ ʜʦ ʩʝʤʠ. ɿʘʤʝʪʠʤ, ʯʪʦ ʫ ʯʝʣʦʚʝʢʘ ʩʫʱʝʩʪʚʫʝʪ ʩʧʝʮʠʘʣʴʥʳʡ 

ʤʝʭʘʥʠʟʤ, ʧʘʨʠʨʫʶʱʠʡ ʧʦʚʦʨʦʪʳ ʛʣʘʟ ʚʦʢʨʫʛ ʦʩʠ ʟʨʝʥʠʷ ʧʨʠ ʥʘʢʣʦʥʝ ʛʦʣʦʚʳ ʚʙʦʢ. ʄʦʞʥʦ 
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ʩʯʠʪʘʪʴ, ʯʪʦ ɗ, ű, r ï ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʪʦʯʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʙʣʶʜʘʝʤʦʛʦ ʦʙʲʝʢʪʘ 

ʚ ʩʫʙʲʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʘ x, y, z ï ʦʙʲʝʢʪʠʚʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʟʨʘʯʢʘ ʛʣʘʟʘ 

ʩʫʙʲʝʢʪʘ ʠʣʠ ʦʙʲʝʢʪʠʚʘ ʪʝʣʝʢʘʤʝʨʳ. 

ʉʝʛʦʜʥʷ ʥʘ ʨʳʥʢʝ ʢʠʥʦʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠʥʷʪʦ ʛʦʚʦʨʠʪʴ ʦ 3D (ʪʨʝʭʤʝʨʥʦʤ)  

ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʦʤ ʠʟʦʙʨʘʞʝʥʠʠ. ɺ 4D ʢʠʥʦʟʘʣʝ ʜʦʙʘʚʣʷʶʪʩʷ ʢʨʝʩʣʘ ʩ ʜʠʥʘʤʠʯʝʩʢʠʤʠ 

ʧʣʘʪʬʦʨʤʘʤʠ. ɺ 5D ʢʠʥʝʤʘʪʦʛʨʘʬʝ ʜʦʙʘʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩ ʩʧʝʮʵʬʬʝʢʪʦʚ (ʚʝʪʝʨ, ʙʨʳʟʛʠ 

ʚʦʜʳ, ʛʝʥʝʨʘʪʦʨʳ ʜʳʤʘ ʠ ʩʥʝʛʘ, ʠʤʠʪʘʪʦʨʳ ʧʨʠʢʦʩʥʦʚʝʥʠʡ ʠ ʧʦʢʘʣʳʚʘʥʠʡ, ʠʥʞʝʢʪʦʨʳ 

ʟʘʧʘʭʦʚ). ʊʘʢʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʪʝʨʤʠʥʦʚ (3D, 4D, 5D)  ʦʙʫʩʣʦʚʣʝʥʦ ʩʢʦʨʝʝ ʨʝʢʣʘʤʥʳʤʠ, ʯʝʤ 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʩʦʦʙʨʘʞʝʥʠʷʤʠ.  

ʅʘʰ ʚʳʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʠʩʪʝʤ ʦʙʲʸʤʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʛʝʦʤʝʪʨʠʠ ʦʪʦʙʨʘʞʝʥʠʷ ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ ʯʝʣʦʚʝʢʦʤ ʠ ʦʙʫʩʣʦʚʣʝʥ ʩʪʨʝʤʣʝʥʠʝʤ ʢ ʪʦʤʫ, 

ʯʪʦʙʳ ʪʝʣʝʚʠʟʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʤʘʢʩʠʤʘʣʴʥʦ ʝʡ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ.  

ʋʪʦʯʥʝʥʥʳʡ ʥʘʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʚʠʜ ʧʣʝʥʦʧʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ, ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ 

ʰʝʩʪʠʤʝʨʥʦʩʪʠ ʨʘʟʚʠʪʦʡ ʩʠʩʪʝʤʳ ʦʙʲʝʤʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ. ʋʯʠʪʳʚʘʷ ʵʪʦ, ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ 

ʩʣʝʜʫʶʱʫ  ʁʢʣʘʩʩʠʬʠʢʘʮʠʶ ʩʠʩʪʝʤ ʦʙʲʸʤʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ (ʪʘʙʣʠʮʘ): 

ʊʘʙʣʠʮʘ 

ˉ 

ʧ/ʧ 

ʇʘʨʘʤʝʪʨʳ ʌʦʨʤʫʣʘ 

(ʧʦʣʥʘʷ) 

ʌʦʨʤʫʣʘ 

(ʩʦʢʨʘʱʝʥʥʘʷ) 

ʊʝʣʝʚʠʜʝʥʠʝ 

1 ɗ, ű 2D(ɗ, ű) 2D ɼʚʫʤʝʨʥʦʝ (ʦʙʳʯʥʦʝ)  

 

2 ɗ, ű, r 3D(ɗ, ű, r); 

2,5D(ɗ, ű, r) 
3D; [ 2,5D] ʆʙʲʸʤʥʦʝ [ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʦʝ] ʙʝʟ 

ʦʛʣʷʜʳʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʥʘʙʣʶʜʝʥʠʷ 

3 ɗ, ű, r, x 4D(ɗ, ű, r, x) 4D(r , x) ʆʙʲʸʤʥʦʝ ʩ ʦʛʣʷʜʳʚʘʥʠʝʤ ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʠ 

 

4 ɗ, ű, r, x, y 5D(ɗ, ű, r, x, y) 5D(r , x, y) ʆʙʲʸʤʥʦʝ ʩ ʦʛʣʷʜʳʚʘʥʠʝʤ ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʠ ʠ ʚʝʨʪʠʢʘʣʠ 

5 ɗ, ű, r, x, y, z 6D(ɗ, ű, r, x, y, z) 6D(r , x, y, z) ʆʙʲʸʤʥʦʝ ʩ ʧʨʦʠʟʚʦʣʴʥʳʤ 

ʧʝʨʝʤʝʱʝʥʠʝʤ ʪʦʯʢʠ ʥʘʙʣʶʜʝʥʠʷ  

ɗ, ű ï ʫʛʦʣ ʤʝʩʪʘ ʠ ʘʟʠʤʫʪ ʣʠʥʠʠ ʚʠʟʠʨʦʚʘʥʠʷ; r ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ʥʘʙʣʶʜʝʥʠʷ ʜʦ ʪʦʯʢʠ 

ʦʙʲʝʢʪʘ; x, y, z ï ʢʦʦʨʜʠʥʘʪʳ ʥʘʙʣʶʜʘʪʝʣʷ. 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʚʝʜʝʥʥʦʡ ʪʘʙʣʠʮʝʡ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʝʩʪʠ ʬʦʨʤʫʣʫ ʦʙʩʫʞʜʘʝʤʦʛʦ 

ʚʘʨʠʘʥʪʘ ʩʠʩʪʝʤʳ ʪʝʣʝʚʠʜʝʥʠʷ, ʥʘʧʨʠʤʝʨ, 3D(ɗ, ű, x), ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ 

ʜʚʫʤʝʨʥʳʤ ʠʟʦʙʨʘʞʝʥʠʝʤ ɗ, ű ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ, ʧʨʠ ʚʦʟʤʦʞʥʦʩʪʠ ʝʝ ʦʛʣʷʜʳʚʘʥʠʷ, 

ʧʝʨʝʤʝʱʘʷʩʴ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ x.  ʊʘʢʘʷ ʬʦʨʤʫʣʘ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʪʘʙʣʠʮʝ, ʩʦʜʝʨʞʘʱʝʡ ʣʠʰʴ 

ʥʝʢʦʪʦʨʳʝ ʧʨʠʤʝʨʳ. ʉʤʳʩʣ ʝʝ ʦʯʝʚʠʜʝʥ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚ ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʩʠʩʪʝʤʝ 

ʦʪʩʫʪʩʪʚʫʝʪ ʠʟʤʝʨʝʥʠʝ  r, ʪʦ ʝʩʪʴ, ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʘʢʢʦʤʦʜʘʮʠʠ ʠ 

ʢʦʥʚʝʨʛʝʥʮʠʠ ʛʣʘʟ ʧʨʠ ʦʪʩʣʝʞʠʚʘʥʠʠ ʦʙʲʸʤʥʦʛʦ ʩʶʞʝʪʘ.  

ʇʦʩʢʦʣʴʢʫ ʥʘʣʠʯʠʝ ʢʦʦʨʜʠʥʘʪ ɗ ʠ ű ʚ ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʦʙʷʟʘʪʝʣʴʥʦ, ʠʭ ʤʦʞʥʦ 

ʦʧʫʩʪʠʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʢʨʘʱʝʥʥʫʶ ʬʦʨʤʫʣʫ, ʥʘʧʨʠʤʝʨ, 5D(r , x, z). ʇʦʩʣʝʜʥʷʷ 

ʦʙʦʟʥʘʯʘʝʪ  ʩʠʩʪʝʤʫ ʦʙʲʝʤʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ, ʠʣʠ ʪʝʣʝʚʠʟʦʨʘ (ʬʦʨʤʫʣʳ ʤʦʛʫʪ ʥʝ ʩʦʚʧʘʜʘʪʴ) ʩ 

ʪʨʝʭʤʝʨʥʳʤ (r) ʠʟʦʙʨʘʞʝʥʠʝʤ ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

(ʪʨʝʭʤʝʨʥʘʷ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ) ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ (x, z). 

ɺ ʥʘʰʝʡ ʩʠʩʪʝʤʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʳʯʥʘʷ ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʠʤʝʪʴ 

ʦʙʦʟʥʘʯʝʥʠʝ 2,5D(r) ʠʣʠ ʧʨʦʩʪʦ 2,5D.  

ʊʘʢʦʝ ʜʨʦʙʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʥʫʞʜʘʝʪʩʷ ʚ ʧʦʷʩʥʝʥʠʠ. ʂʦʛʜʘ ʤʳ ʥʘʧʨʘʚʣʷʝʤ ʩʚʦʝ 

ʚʥʠʤʘʥʠʝ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʟʦʥʫ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʟʘʜʘʚʘʷ ʜʠʩʪʘʥʮʠʶ ʥʘʙʣʶʜʝʥʠʷ, ʵʪʘ ʟʦʥʘ 

ʚʳʜʝʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʦʨʛʘʥʘ ʟʨʝʥʠʷ. ɺʳʜʝʣʝʥʠʝ ʧʦ ʫʛʣʫ ʧʨʦʠʩʭʦʜʠʪ ʙʣʘʛʦʜʘʨʷ ʧʠʢʫ 

ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʛʣʘʟʘ ʚʦʟʣʝ ʣʠʥʠʠ ʚʠʟʠʨʦʚʘʥʠʷ (ʨʠʩ. 14), ʘ ʚʳʜʝʣʝʥʠʝ ʧʦ ʛʣʫʙʠʥʝ 

(ʜʘʣʴʥʦʩʪʠ) ʙʣʘʛʦʜʘʨʷ ʘʢʢʦʤʦʜʘʮʠʠ ʠ ʢʦʥʚʝʨʛʝʥʮʠʠ ʛʣʘʟ. ɸʢʢʦʤʦʜʘʮʠʷ (ʬʦʢʫʩʠʨʦʚʢʘ) ʛʣʘʟʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʷʩʥʦʝ ʚʠʜʝʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ʛʣʫʙʠʥʳ ʨʝʟʢʦʩʪʠ. ʂʦʥʚʝʨʛʝʥʮʠʷ (ʩʢʘʰʠʚʘʥʠʝ) ʛʣʘʟ 

ʤʠʥʠʤʠʟʠʨʫʝʪ ʜʠʩʧʘʨʘʪʥʦʩʪʴ (ʨʠʩ. 14) ʥʘ ʚʳʙʨʘʥʥʦʡ ʜʠʩʪʘʥʮʠʠ ʥʘʙʣʶʜʝʥʠʷ, ʠʩʢʣʶʯʘʷ 

ʜʚʦʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ. ɽʩʣʠ ʪʝʣʝʚʠʟʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʫʥʢʮʠʡ ʢʦʥʚʝʨʛʝʥʮʠʠ ʠ 
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ʘʢʢʦʤʦʜʘʮʠʠ ʛʣʘʟ, ʪʦ ʚ ʥʝʡ ʦʪʩʫʪʩʪʚʫʝʪ ʠʟʤʝʨʝʥʠʝ r, ʝʩʣʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʝ ʬʫʥʢʮʠʠ, ʤʳ 

ʛʦʚʦʨʠʤ ʦ ʥʘʣʠʯʠʠ ʵʪʦʛʦ ʠʟʤʝʨʝʥʠʷ, ʝʩʣʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʦʜʥʘ, ʦ 50 % ʨʝʘʣʠʟʘʮʠʠ 

ʠʟʤʝʨʝʥʠʷ r  ʠʣʠ ʦ 0,5 r . ʇʨʠ ʥʘʙʣʶʜʝʥʠʠ ʩʪʝʨʝʦʧʘʨʳ ʢʦʥʚʝʨʛʝʥʮʠʷ  ʛʣʘʟ ʤʝʥʷʝʪʩʷ ʧʨʠ 

ʧʝʨʝʥʦʩʝ ʚʥʠʤʘʥʠʷ ʩ ʙʣʠʟʢʠʭ ʪʦʯʝʢ ʦʙʲʝʢʪʘ ʥʘ ʜʘʣʴʥʠʝ, ʘ ʘʢʢʦʤʦʜʘʮʠʷ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ, 

ʩʦʦʪʚʝʪʩʪʚʫʷ ʜʠʩʪʘʥʮʠʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʪʝʨʝʦʧʘʨʳ. ʊʘʢʘʷ ʥʝʝʩʪʝʩʪʚʝʥʥʘʷ ʨʘʙʦʪʘ ʛʣʘʟ 

ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʧʦʚʳʰʝʥʥʦʤʫ ʫʪʦʤʣʝʥʠʶ. 

 

ʉʭʝʤʳ ʥʘʙʣʶʜʝʥʠʷ 

 

ɺʚʦʜʷ ʢʣʘʩʩʠʬʠʢʘʮʠʶ 

ʩʠʩʪʝʤ ʦʙʲʸʤʥʦʛʦ 

ʪʝʣʝʚʠʜʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʣʶʙʘʷ ʬʫʥʢʮʠʷ, 

ʚʢʣʶʯʘʷ ʧʣʝʥʦʧʪʠʯʝʩʢʫʶ, 

ʠʤʝʝʪ ʦʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʠ 

ʦʙʣʘʩʪʴ ʟʥʘʯʝʥʠʡ. ɺ ʦʙʱʝʤ 

ʩʣʫʯʘʝ ʦʙʣʘʩʪʴʶ ʦʧʨʝʜʝʣʝʥʠʷ 

n - ʤʝʨʥʦʡ ʬʫʥʢʮʠʠ, ʩ ʫʯʝʪʦʤ 

ʚʦʟʤʦʞʥʦʛʦ ʚʳʨʦʞʜʝʥʠʷ ʧʦ 

ʢʦʦʨʜʠʥʘʪʘʤ,  ʷʚʣʷʝʪʩʷ ʢ - 

ʤʝʨʥʦʝ ʤʥʦʛʦʦʙʨʘʟʠʝ, ʛʜʝ ʢ Ò 

n, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ 

ʚʦʟʤʦʞʥʫ  ʁ ʟʘʚʠʩʠʤʦʩʪ ɹ

ʦʙʣʘʩʪʝʡ ʦʧʨʝʜʝʣʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʣʝʥʦʧʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʜʨʫʛ 

ʦʪ ʜʨʫʛʘ. ʇʨʠ ʦʮʝʥʢʝ ʝʝ 

ʦʙʣʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʥʘʣʠʯʠʝ ʜʚʫʭ ʤʠʨʦʚ  

ʬʠʟʠʯʝʩʢʦʛʦ ʠ 

ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ, ʩʠʩʪʝʤʳ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪ 

ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʚʷʟʳʚʘʪʴ ʜʨʫʛ ʢ ʜʨʫʛʫ. ɼʣʷ 

ʩʣʫʯʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʠʩʪʝʤ 

ʦʙʲʝʤʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ 

ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʷʪʴ 

ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ 

ʥʘʙʣʶʜʝʥʠʷ x, y, z ʚ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ, ʧʨʠʚʷʟʘʥʥʦʡ ʢ 

ʪʝʣʝʚʠʟʠʦʥʥʦʤʫ ʤʠʨʫ 

(ʧʨʦʩʪʨʘʥʩʪʚʫ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ). 

ʈʠʩ. 3 ʠʣʣʶʩʪʨʠʨʫʝʪ 

çʘʢʚʘʨʠʫʤʥʫʶè - ʩ ʟʘʤʢʥʫʪʳʤ 

ʦʙʲʸʤʦʤ ʠʟʦʙʨʘʞʝʥʠʷ  ʩʭʝʤʫ 

ʦʙʲʝʤʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ, ʢʦʛʜʘ ʥʘʙʣʶʜʘʝʤʳʡ ʩʶʞʝʪ ʦʛʨʘʥʠʯʝʥ ʩʬʝʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ɺ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʠʩʪʝʤʫ ʪʝʣʝʚʠʜʝʥʠʷ ʤʦʞʥʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʬʦʨʤʫʣʦʡ 6D(ɗ, ű, r, x, y, z). 

ʊʦʯʢʘ ʥʘʙʣʶʜʝʥʠʷ ʟʜʝʩʴ ʥʘʭʦʜʠʪʩʷ ʚ ʪʦʯʢʝ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚʥʝʰʥʝʡ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʦʩʪʨʘʥʩʪʚʫ ʠʟʦʙʨʘʞʝʥʠ.̫ ɺ ʦʪʣʠʯʠʝ ʦʪ ʬʠʟʠʯʝʩʢʦʛʦ ʘʢʚʘʨʠʫʤʘ ʚʳ ʤʦʞʝʪʝ 

ʤʝʥʷʪʴ ʩ ʧʦʤʦʱʴʶ ʜʞʦʡʩʪʠʢʘ ʩʦʜʝʨʞʘʥʠʝ ʦʙʲʝʤʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩʬʝʨʠʯʝʩʢʦʛʦ ʪʝʨʤʠʥʘʣʘ 

(ʪʝʣʝʚʠʟʦʨʘ) ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ, ʚʠʨʪʫʘʣʴʥʦ ʠʟʤʝʥʷʷ ʢʦʦʨʜʠʥʘʪʳ x, y, z ʠ 

ʧʝʨʝʤʝʱʘʷʩʴ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʦʚʝʨʰʝʥʥʦ ʜʨʫʛʫʶ ʦʙʣʘʩʪʴ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʤʠʨʘ. ʉ ʜʨʫʛʦʡ 

ʈʠʩ.3. ʆʙʲʸʤʥʳʡ ʪʝʣʝʚʠʟʦʨ ʟʘʤʢʥʫʪʦʛʦ (ʘʢʚʘʨʠʫʤʥʦʛʦ) 

ʪʠʧʘ, ʟʘʤʳʢʘʝʪ (ʚʳʨʝʟʘʝʪ) ʥʝʙʦʣʴʰʦʡ ʩʬʝʨʠʯʝʩʢʠʡ ʦʙʲʸʤ 

ʙʦʣʴʰʦʛʦ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʤʠʨʘ. 

ʈʠʩ. 4. ʆʙʲʸʤʥʳʡ ʪʝʣʝʚʠʟʦʨ ʦʪʢʨʳʪʦʛʦ ʪʠʧʘ, ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʝʩʪʝʩʪʚʝʥʥʳʡ ʦʙʟʦʨ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʤʠʨʘ ʠʟ ʤʘʣʦʛʦ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʦʙʲʸʤʘ. 
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ʩʪʦʨʦʥʳ ʚʳ ʤʦʞʝʪʝ, ʧʨʠ ʞʝʣʘʥʠʠ ʦʙʦʡʪʠ ʩʚʦʡ çʘʢʚʘʨʠʫʤè ʢʨʫʛʦʤ, ʧʨʠʙʣʠʟʠʪʴʩʷ ʠʣʠ 

ʫʜʘʣʠʪʴʩʷ ʦʪ ʥʝʛʦ, ʪʝʤ ʩʘʤʳʤ, ʬʠʟʠʯʝʩʢʠ ʠʟʤʝʥʷʷ ʩʚʦʠ ʢʦʦʨʜʠʥʘʪʳ x, y, z ʚ ʬʠʟʠʯʝʩʢʦʤ 

ʤʠʨʝ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʮʝʥʪʨ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ x, y, z ʦʩʪʘʝʪʩʷ ʧʨʠʚʷʟʘʥʥʳʤ ʢ ʢʘʢʦʡ ʣʠʙʦ 

ʚʳʙʨʘʥʥʦʡ ʪʦʯʢʝ ʦʙʲʸʤʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʇʨʠʚʝʜʝʥʥʫʶ ʩʭʝʤʫ ʥʘʙʣʶʜʝʥʠʷ ʙʦʣʴʰʦʛʦ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʤʠʨʘ ʪʨʫʜʥʦ ʥʘʟʚʘʪʴ 

ʝʩʪʝʩʪʚʝʥʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʤʳ ʧʨʠʚʳʢʣʠ ʚʠʜʝʪʴ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ ʙʝʟ ʨʝʟʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʝʛʦ 

ʦʙʲʸʤʘ. ʂʦʥʩʪʨʫʢʮʠʷ ʤʦʥʠʪʦʨʘ (ʪʝʣʝʚʠʟʦʨʘ) ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʩʧʨʠʷʪʠʝ ʦʙʲʸʤʥʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʙʝʟ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʛʣʫʙʠʥʝ ʠ ʩ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʤ ʧʦʣʝʤ 

ʟʨʝʥʠʷ (ʨʠʩ. 4). ɺ ɻʪʦʤ ʩʣʫʯʘʝ ʫ ʪʝʣʝʟʨʠʪʝʣʷ ʣʝʛʢʦ ʚʦʟʥʠʢʘʝʪ ʠʣʣʶʟʠʷ ʧʨʠʩʫʪʩʪʚʠʷ ʚʥʫʪʨʠ 

ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʧʨʠ ʤʠʥʠʤʘʣʴʥʦ ʦʱʫʱʘʝʤʳʭ ʩʦʙʩʪʚʝʥʥʳʭ ʨʘʟʤʝʨʘʭ. ɿʜʝʩʴ ʤʳ 

ʪʘʢʞʝ ʠʤʝʝʤ ʜʝʣʦ ʩ ʩʠʩʪʝʤʦʡ ʪʝʣʝʚʠʜʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʡ ʬʦʨʤʫʣʦʡ 6D(ɗ, ű, r, x, y, z). 

ʎʝʥʪʨ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ x, y, z ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʧʨʠʚʷʟʘʪʴ ʢ ʚʳʙʨʘʥʥʦʡ 

ʪʦʯʢʝ ʦʙʲʝʤʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. ɼʣʷ ʦʙʝʠʭ ʩʭʝʤ ʥʘʙʣʶʜʝʥʠʷ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʫʜʦʙʥʳʤ 

ʧʦʚʦʨʦʪ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ x, y, z ʚʦʢʨʫʛ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ y ʪʘʢ, ʯʪʦʙʳ ʦʩʴ z ʙʳʣʘ 

ʥʘʧʨʘʚʣʝʥʘ ʚ ʩʪʦʨʦʥʫ ʥʘʙʣʶʜʘʪʝʣʷ. 

ʆʙʣʘʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʧʨʠʚʷʟʘʥʥʦʡ ʢ ʥʝʡ ʦʙʣʘʩʪʴʶ 

ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʤʘ ʚʦʟʤʦʞʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʪʦʯʢʠ ʥʘʙʣʶʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘʙʣʶʜʘʪʝʣʷ.  

ʆʙʣʘʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ɗ, ű, r, ʟʘʚʠʩʷʱʘʷ ʦʪ ʧʦʣʦʞʝʥʠʷ ʪʦʯʢʠ ʥʘʙʣʶʜʝʥʠʷ ʠ 

ʧʦʚʦʨʦʪʘ ʟʨʠʪʝʣʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʩʪʨʘʥʩʪʚʦ (ʟʦʥʫ) ʥʘʙʣʶʜʝʥʠʷ.  

ɺʩʝ ʧʦʟʥʘʝʪʩʷ ʚ ʩʨʘʚʥʝʥʠʠ. ʄʦʞʥʦ ʙʳʣʦ ʙʳ ʚʝʩʪʠ ʨʘʩʩʢʘʟ ʦʙ ʦʙʲʝʤʥʦʤ ʪʝʣʝʚʠʜʝʥʠʠ, 

ʩʨʘʚʥʠʚʘʷ ʝʛʦ ʩ  ʦʙʳʯʥʳʤ çʧʣʦʩʢʠʤè ʪʝʣʝʚʠʜʝʥʠʝʤ, ʥʦ ʙʦʣʝʝ ʵʢʦʥʦʤʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʧʫʪʴ  ʧʨʦʚʝʜʝʥʠʷ ʧʘʨʘʣʣʝʣʝʡ ʤʝʞʜʫ ʩʠʩʪʝʤʦʡ ʦʙ̡ʸʤʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʠ ʩʦʟʥʘʥʠʝʤ ʯʝʣʦʚʝʢʘ. 

ʉʦʟʥʘʥʠʝ - ʩʫʙʲʝʢʪʠʚʥʘ ̫ʤʦʜʝʣ ɹʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ, ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʘʢʪʠʚʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ ʚ ʪʨʝʭʤʝʨʥʦʤ ʬʠʟʠʯʝʩʢʦʤ ʤʠʨʝ.  ɺʩʶ ʞʠʟʥʴ ʤʳ ʩʦʚʝʨʰʝʥʩʪʚʫʝʤ ʵʪʫ ʤʦʜʝʣʴ, 

ʧʦʟʥʘʚʘʷ ʤʠʨ.  

 

ʂʦʛʥʠʪʠʚʥʘ ̫ʥʘʫʢʘ 

 

ɺʝʩʴ ʢʦʤʧʣʝʢʩ ʪʘʢʠʭ ʥʘʫʢ, ʢʘʢ ʧʩʠʭʦʣʦʛʠʷ, ʣʠʥʛʚʠʩʪʠʢʘ, ʥʝʡʨʦʬʠʟʠʦʣʦʛʠ,̫ 

ʬʠʣʦʩʦʬʠ,̫ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʥʝʡʨʦʠʥʬʦʨʤʘʪʠʢʘ, ʘʥʪʨʦʧʦʣʦʛʠ,̫ ʵʢʦʥʦʤʠʢʘ ʠ ʜʨ.,  

ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʩʚʦʠ ʤʝʪʦʜʳ ʠ ʥʘʨʘʙʦʪʢʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ ʧʨʠʥʷʪʦ ʩʝʛʦʜʥʷ ʥʘʟʳʚʘʪʴ ʢʦʛʥʠʪʠʚʥʦʡ ʥʘʫʢʦʡ. ʄʦʞʥʦ 

ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʝʸ ʜʦʩʪʠʞʝʥʠʷ ʙʫʜʫʪ ʚʦʩʪʨʝʙʦʚʘʥʳ ʦʙʲʸʤʥʳʤ ʪʝʣʝʚʠʜʝʥʠʝʤ ʚ ʧʦʣʥʦʡ 

ʤʝʨʝ, ʦʥʦ ʞʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʙʫʜʝʪ ʚʣʠʷʪʴ ʥʘ ʝʝ ʨʘʟʚʠʪʠʝ.  

ʇʨʠ ʩʦʟʜʘʥʠʠ ʨʘʟʚʠʪʦʡ ʩʠʩʪʝʤʳ ʦʙʲʸʤʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʯʝʣʦʚʝʯʝʩʪʚʦ ʚʧʣʦʪʥʫʶ 

ʧʦʜʦʡʜʝʪ ʢ ʪʘʡʥʝ ʩʦʟʥʘʥʠʷ, ʚʘʞʥʝʡʰʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʚʦʦʙʨʘʞʝʥʠʝ. ʅʘʰʝ 

ʚʦʦʙʨʘʞʝʥʠʝ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʦʙʲʝʤʥʳʝ ʟʨʠʪʝʣʴʥʳʝ ʦʙʨʘʟʳ. ɺ ʧʘʤʷʪʠ ʯʝʣʦʚʝʢʘ ʩʦʜʝʨʞʠʪʩʷ 

ʥʝʠʩʯʠʩʣʠʤʦʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ. ʉʣʦʚʘ ʥʘʰʝʛʦ ʷʟʳʢʘ ʷʚʣʷʶʪʩʷ ʢʦʜʦʤ ʜʦʩʪʫʧʘ ʢ ʵʪʦʡ ʧʘʤʷʪʠ. ɺ 

ʩʚʦʝʤ ʩʦʟʥʘʥʠʠ ʤʳ ʤʦʞʝʤ ʤʘʩʰʪʘʙʠʨʦʚʘʪʴ, ʚʨʘʱʘʪʴ, ʧʝʨʝʤʝʱʘʪʴ ʦʙʲʝʤʥʳʝ ʩʮʝʥʳ, 

ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʠʭ ʮʝʧʦʯʢʠ. ʄʳ ʤʦʞʝʤ ʦʧʨʝʜʝʣʷʪʴ ʞʠʟʥʴ ʜʝʡʩʪʚʫʶʱʠʭ ʣʠʮ, ʞʠʚʫʱʠʭ ʚ 

ʥʘʰʠʭ ʤʳʩʣʷʭ, ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʦʠʛʨʳʚʘʷ ʠ ʠʟʤʝʥʷʷ ʠʩʪʦʨʠʶ ʠʭ ʙʳʪʠʷ. ʇʨʠ ʵʪʦʤ 

ʚʦʦʙʨʘʞʘʝʤʳʝ ʦʙʲʝʢʪʳ ʦʙʳʯʥʦ ʧʦʭʦʞʠ ʥʘ ʨʝʘʣʴʥʳʝ, ʥʦ ʤʦʛʫʪ ʧʨʠʦʙʨʝʪʘʪʴ ʠʥʦʛʜʘ ʠ 

ʩʦʚʝʨʰʝʥʥʦ ʥʝʦʙʳʯʥʳʝ ʬʦʨʤʳ. ʇʦ ʩʫʱʝʩʪʚʫ, ʨʝʘʣʴʥʳʡ ʤʠʨ - ʧʠʱʘ ʜʣʷ ʥʘʰʝʡ ʬʘʥʪʘʟʠʠ.  

ʆʙʲʝʤʥʦʝ ʪʝʣʝʚʠʜʝʥʠʝ ʙʫʜʝʪ ʦʙʣʘʜʘʪʴ ʚʩʝʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʚʦʦʙʨʘʞʝʥʠʷ ʦʪʜʝʣʴʥʦʛʦ 

ʯʝʣʦʚʝʢʘ ʠ ʧʨʝʚʦʩʭʦʜʠʪʴ ʝʛʦ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ, ʚ ʯʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʙʫʜʝʪ 

ʧʣʦʜʦʤ ʫʩʠʣʠʡ ʚʩʝʡ ʮʠʚʠʣʠʟʘʮʠʠ.  

ɼʦ ʠʟʦʙʨʝʪʝʥʠʷ ʪʝʣʝʚʠʜʝʥʠʷ ʠ ʬʦʪʦʛʨʘʬʠʠ ʯʝʣʦʚʝʢ ʦʪʧʨʘʚʣʷʣʩʷ ʚ ʧʫʪʝʰʝʩʪʚʠʝ, ʩʤʦʪʨʝʣ 

ʧʦ ʩʪʦʨʦʥʘʤ, ʚʦʟʚʨʘʱʘʣʩʷ ʜʦʤʦʡ ʠ ʨʠʩʦʚʘʣ ʩʦʩʝʜʷʤ ʢʘʨʪʠʥʳ ʜʘʣʴʥʠʭ ʩʪʨʘʥ ʩ ʧʦʤʦʱʴʶ 

ʢʘʨʘʥʜʘʰʘ ʠʣʠ ʩʣʦʚʘʤʠ ʩ ʧʦʤʦʱʴʶ ʚʦʦʙʨʘʞʝʥʠʷ ʩʦʙʝʩʝʜʥʠʢʘ. ʌʦʪʦʘʧʧʘʨʘʪ, ʘ ʟʘʪʝʤ 

ʢʠʥʦʘʧʧʘʨʘʪ ʩʜʝʣʘʣʠ ʵʪʠ ʢʘʨʪʠʥʳ ʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʤʠ. ʊʝʣʝʚʠʜʝʥʠʝ ʣʠʢʚʠʜʠʨʦʚʘʣʦ 

ʟʘʜʝʨʞʢʫ ʚʦ ʚʨʝʤʝʥʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ ʟʥʘʢʦʤʳ ʩ ʬʦʪʦ, ʢʠʥʦ ʠ ʪʝʣʝʪʝʭʥʠʢʦʡ. ʅʝʢʦʪʦʨʳʤ 

ʧʨʠʭʦʜʠʣʦʩʴ ʠʛʨʘʪ ɹ ʚ ʢʦʤʧʴʶʪʝʨʥʳʝ 3D ʠʛʨʳ. ʅʦ, ʜʘʣʝʢʦ ʥʝ ʢʘʞʜʳʡ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʟʘʜʫʤʳʚʘʣʩʷ ʥʘʜ ʪʝʤ, ʢʘʢ ʦʥ ʦʩʦʟʥʘʝʪ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ. ʆʜʥʘʢʦ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʟʘʛʣʷʥʫʪʴ ʚ 

ʙʫʜʫʱʝʝ ʠ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʲʸʤʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʛʦʪʦʚʠʪʴʩʷ 
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ʢ ʧʦʛʨʫʞʝʥʠʶ ʚ ʩʠʥʪʝʟ ʢʦʤʧʴʶʪʝʨʥʳʭ, ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɻʦʚʦʨʷ ʦ 

ʩʦʟʥʘʥʠʠ ʯʝʣʦʚʝʢʘ, ʤʳ ʜʦʣʞʥʳ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʝʙʝ, ʯʪʦ ʵʪʦ ʧʨʦʩʪʦ ʚʝʩʴʤʘ ʠʟʦʱʨʝʥʥʳʡ 

ʤʝʭʘʥʠʟʤ ʦʪʦʙʨʘʞʝʥʠʷ ʨʝʘʣʴʥʦʩʪʠ. ʀʥʞʝʥʝʨʫ, ʟʘʥʠʤʘʶʱʝʤʫʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʩʠʩʪʝʤʳ 

ʦʙʲʝʤʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʭʘʥʠʟʤ ʦʪʦʙʨʘʞʝʥʠʷ, ʩʣʝʜʫʝʪ 

ʦʩʚʦʠʪʴ ʦʩʦʙʫʶ ʥʝ ʪʝʭʥʠʯʝʩʢʫʶ ʪʝʨʤʠʥʦʣʦʛʠʶ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʚʦʝʤ ʪʚʦʨʯʝʩʪʚʝ 

ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʨʠʨʦʜʳ.  

ʇʦʩʢʦʣʴʢʫ ʩʦʟʥʘʥʠʝ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʦʟʥʘʥʠʷ, ʧʨʝʜʝʣʴʥʦ ʫʧʨʦʱʝʥʥʘʷ ʤʦʜʝʣʴ 

ʧʨʦʮʝʩʩʘ ʧʦʟʥʘʥʠʷ ʙʫʜʝʪ ʧʦʣʝʟʥʘ ʧʨʠ ʦʙʩʫʞʜʝʥʠʠ ʩʚʦʡʩʪʚ ʦʙʲyʤʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ.  

ʅʘ ʨʠʩ. 1 ʪʝʣʦ ɸ ʧʦʟʥʘʸʪ (ʦʩʷʟʘʝʪ) ʧʦʚʝʨʭʥʦʩʪʴ ʪʝʣʘ ɺ ʠ ʝʛʦ ʬʦʨʤʫ. ʆʙʲʝʢʪ ɺ çʟʥʘʣè 

(ʩʦʭʨʘʥʷʣ) ʩʚʦʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʬʦʨʤʫ. Cʫʙʲʝʢʪ ɸ ʧʦʟʥʘʣ (ʩʢʦʧʠʨʦʚʘʣ ʧʨʠ ʢʦʥʪʘʢʪʝ) ʵʪʠ 

ʩʚʦʡʩʪʚʘ ɺ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʚʦʟʥʠʢʣʦ ʩʦ-ʟʥʘʥʠʝ ɸ, ʪʦ ʝʩʪʴ ʫ ɸ ʧʦʷʚʠʣʦʩʴ ʩʦʚʤʝʩʪʥʦʝ ʩ ɺ 

ʟʥʘʥʠʝ. ʊʘʢ  ʥʘʛʣʷʜʥʦ ʤʳ ʦʧʨʝʜʝʣʠʣʠ ʜʚʝ ʚʘʞʥʝʡʰʠʭ ʬʫʥʢʮʠʠ ʩʦʟʥʘʥʠʷ: ʧʦʟʥʘʥʠʝ ʢʘʢ 

ʧʨʦʮʝʩʩ ʠ ʟʥʘʥʠʝ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ.  

ʉʫʙʲʝʢʪ (ʥʦʩʠʪʝʣʴ ʩʦʟʥʘʥʠʷ) ɸ ʢʨʦʤʝ ɺ ʧʦʦʯʝʨʝʜʥʦ ʧʦʟʥʘʝʪ ʤʥʦʞʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʉ, 

D,é ʦʢʨʫʞʘʶʱʝʡ ʝʛʦ ʩʨʝʜʳ. ʇʦʟʥʘʚ ʦʙʲʝʢʪʳ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʩʫʙʲʝʢʪ ʧʦʟʥʘʝʪ ʠʭ ʢʘʢ 

ʤʥʦʞʝʩʪʚʦ, ʚʳʷʚʣʷʷ ʠʭ ʩʦʦʪʥʦʰʝʥʠʷ. ʉʦʦʪʥʦʰʝʥʠʷ ʤʦʛʫʪ ʜʠʥʘʤʠʯʥʦ ʠʟʤʝʥʷʪʴʩʷ.  

ʏʝʣʦʚʝʢ ʩʣʝʧʦʡ ʠ ʛʣʫʭʦʡ ʧʦʟʥʘʝʪ ʧʨʝʜʤʝʪʳ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ ʚ ʦʩʥʦʚʥʦʤ ʯʝʨʝʟ 

ʦʩʷʟʘʥʠʝ ʠʣʠ ʦʙʲʷʪʠʝ. ʂʨʦʤʝ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ ʵʣʝʤʝʥʪʦʚ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʝʜʤʝʪʘ ʦʥ 

ʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴ ʝʝ ʰʝʨʰʘʚʦʩʪʴ, ʪʚʝʨʜʦʩʪʴ, ʪʝʧʣʦʪʫ, ʚʣʘʞʥʦʩʪʴ ʠ ʧʨ.  

ɿʨʷʯʠʡ ʠ ʩʣʳʰʘʱʠʡ ʯʝʣʦʚʝʢ ʘʢʪʠʚʥʦ ʧʦʣʴʟʫʝʪʩʷ ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʧʦʟʥʘʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʀʤʝʥʥʦ ʪʘʢ ʤʦʞʥʦ ʙʳʩʪʨʝʝ çʦʙʲʷʪʴ ʥʝʦʙʲʷʪʥʦʝè.  

ʉʫʙʲʝʢʪ ʧʦʟʥʘʝʪ ʥʝʦʙʲʷʪʥʳʡ (ʧʨʝʚʦʩʭʦʜʷʱʠʡ ʨʘʟʤʝʨ ʝʛʦ ʦʙʲʷʪʠʡ) ʤʠʨ, ʤʦʜʝʣʠʨʫʷ ʵʪʦʪ 

ʤʠʨ. ʆʥ ʩʦʟʜʘʸʪ ʤʦʜʝʣʴ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ ʚ ʩʚʦʝʤ ʩʦʟʥʘʥʠʠ ʠʟ ʬʨʘʛʤʝʥʪʦʚ ʩʚʦʠʭ 

ʦʱʫʱʝʥʠʡ. ʀʥʬʦʨʤʘʮʠʷ ʟʨʝʥʠʷ, ʩʣʫʭʘ, ʦʩʷʟʘʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʥʦʩʠʪʩʷ ʥʘ ʥʝʢʫʶ çʢʘʨʪʫè, 

ʢʦʪʦʨʘʷ ʧʦʩʪʦʷʥʥʦ, ʧʨʠ ʩʤʝʥʝ ʨʘʢʫʨʩʘ ʥʘʙʣʶʜʝʥʠʷ, ʩʚʝʨʷʝʪʩʷ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ ʠ 

ʫʪʦʯʥʷʝʪʩʷ. ʇʨʠ ʧʦʩʪʦʷʥʥʳʭ ʜʚʠʞʝʥʠʷʭ ʛʣʘʟ ʠ ʪʝʣʘ ʯʝʣʦʚʝʢʘ, ʜʣʷ ʧʨʠʚʷʟʢʠ ʢʘʨʪʳ ʢ 

ʤʝʩʪʥʦʩʪʠ ʚʘʞʝʥ ʫʯʝʪ ʵʪʠʭ ʜʚʠʞʝʥʠʡ. ʊʘʢ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʢʦʥʩʪʘʥʪʥʦʩʪʴ ʚʦʩʧʨʠʷʪʠʷ 

ʯʝʣʦʚʝʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʘ.  

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʥʘʩ ʥʝ 

ʩʣʠʰʢʦʤ ʠʥʪʝʨʝʩʫʝʪ, ʢʘʢʦʚʘ ʬʠʟʠʯʝʩʢʘʷ 

ʨʝʘʣʠʟʘʮʠʷ ʵʪʦʡ ʢʘʨʪʳ (ʧʘʤʷʪʠ), ʪʦ ʝʩʪʴ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʣʠ ʦʥʘ ʩʦʙʦʡ ʥʝʡʨʦʥʥʫʶ 

ʠʣʠ ʩʠʥʘʧʪʠʯʝʩʢʫʶ ʩʝʪʴ ʠʣʠ 

ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʪʘʢʞʝ ʢʘʢ ʧʦʢʘ 

ʥʘʩ ʥʝ ʠʥʪʝʨʝʩʫʝʪ, ʙʫʜʫʪ ʣʠ ʨʝʘʣʠʟʦʚʘʥʳ 

ʩʭʝʤʳ ʦʙʲʝʤʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʬʦʪʦʣʠʪʦʛʨʘʬʠʠ ʠʣʠ 

ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʤʘʪʝʤʘʪʠʢʝ ʩʫʱʝʩʪʚʫʝʪ ʧʦʥʷʪʠʝ 

ʛʦʤʝʦʤʦʨʬʠʟʤʘ ï ʚʟʘʠʤʥʦ ʦʜʥʦʟʥʘʯʥʦʛʦ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʜʚʫʤʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ. ɽʩʣʠ 

ʤʦʜʝʣʴ ʤʠʨʘ ʩʫʙʲʝʢʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ, ʢʘʢ 

ʥʘʤ ʢʘʞʝʪʩʷ, ʨʝʘʣʴʥʦʩʪʠ, ʤʳ ʥʘʟʳʚʘʝʤ ʝ y

ʘʜʝʢʚʘʪʥʦʡ, ʥʦ ʧʨʠ ʵʪʦʤ ʤʳ ʜʦʣʞʥʳ 

ʧʦʥʠʤʘʪʴ, ʯʪʦ ʤʦʜʝʣʴ ʥʠʢʦʛʜʘ ʥʝ ʙʳʚʘʝʪ 

ʛʦʤʝʦʤʦʨʬʥʦʡ.  

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʧʦʩʣʝʜʥʝʛʦ 

ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʦʧʪʠʯʝʩʢʠʭ ʠʣʣʶʟʠʡ 

(ʦʙʤʘʥʘ ʟʨʝʥʠʷ) ʅʘʧʨʠʤʝʨ, ʥʘ ʨʠʩ.5 

ʤʥʦʛʠʝ ʣʶʜʠ, ʭʦʪʷ ʠ ʥʝ ʚʩʝ, ʚʠʜ̫ʪ ʚʨʘʱʝʥʠʝ ʢʦʣʝʩ, ʢʦʪʦʨʦʝ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʦʪʩʫʪʩʪʚʫʝʪ. 

ɺʦʩʧʨʠʷʪʠʝ ʤʠʨʘ ʤʦʞʝʪ ʪʘʢʞʝ ʩʦʧʨʦʚʦʞʜʘʪʩɹʷ ʠʣʣʶʟʠʷʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʜʦʩʪʨʦʡʢʦʡ 

ʤʦʜʝʣʠ ʤʠʨʘ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʝʦʙʭʦʜʠʤʳʭ ʜʘʥʥʳʭ ʦʪ ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ, ʪʦ ʝʩʪʴ ʩ ʬʘʥʪʘʟʠʝʡ 

ʯʝʣʦʚʝʢʘ, ʩ ʝʛʦ ʚʦʦʙʨʘʞʝʥʠʝʤ. ɺ ʷʟʳʢʝ ʵʪʦ ʩʚʦʡʩʪʚʦ ʩʦʟʥʘʥʠʷ ʟʘʢʨʝʧʣʝʥʦ ʚ ʚʳʨʘʞʝʥʠʠ çʤʥʝ 

ʧʦʢʘʟʘʣʦʩʴè. ʇʨʘʚʠʣʴʥʘʷ ʜʦʩʪʨʦʡʢʘ ʚʦʟʤʦʞʥʘ ʧʦʪʦʤʫ, ʯʪʦ ʯʝʣʦʚʝʢ ʟʥʘʝʪ ʟʘʢʦʥʳ ʠʟʤʝʥʝʥʠʷ 

ʈʠʩ. 5. ʀʣʣʶʟʠʷ ʚʨʘʱʘʶʱʠʭʩʷ ʢʦʣʸʩ. 
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ʬʦʨʤʳ ʤʠʨʘ, ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʚ ʥʝʤ. ʕʪʠ ʟʘʢʦʥʳ ʦʥ ʧʦʩʪʠʛʘʝʪ ʝʱʝ ʚ ʜʝʪʩʪʚʝ, ʚʦ ʚʨʝʤʷ ʠʛʨ. 

ʋʯʠʪʳʚʘʷ ʵʪʠ ʟʘʢʦʥʳ, ʩʦʟʥʘʥʠʝ ʩʫʙʲʝʢʪʘ ʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ ʜʦʩʪʨʘʠʚʘʪʴ ʤʦʜʝʣʴ ʤʠʨʘ, ʚ 

ʧʨʦʮʝʩʩʝ ʚʦʩʧʨʠʷʪʠʷ, ʥʦ ʠ ʩʦʟʜʘʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʚʦʦʙʨʘʞʘʝʤʳʝ ʤʠʨʳ.  

ʊʝʣʝʚʠʟʠʦʥʥʘʷ ʤʦʜʝʣʴ ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ, ʩʦʟʜʘʚʘʝʤʘʷ ʠʟ ʬʨʘʛʤʝʥʪʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʩ 

ʧʦʤʦʱʴʶ ʦʙʲʸʤʥʳʭ ʪʝʣʝʢʘʤʝʨ, ʪʘʢʞʝ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʮʝʣʦʩʪʥʦʩʪʴʶ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴʶ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ (ʢʦʥʩʪʘʥʪʥʦʩʪʴʶ). ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʤʳ ʤʦʞʝʤ ʥʝ ʜʦʙʠʚʘʪʴʩʷ 

ʠʜʝʥʪʠʯʥʦʩʪʠ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʤʠʨʘ ʤʠʨʫ ʬʠʟʠʯʝʩʢʦʤʫ, ʦʛʨʘʥʠʯʠʚʰʠʩʴ ʠʭ ʧʦʭʦʞʝʩʪʴʶ.  

ʆʙʲʸʤʥʦʝ ʪʝʣʝʚʠʜʝʥʠʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʙʫʜʝʪ ʢʦʧʠʨʦʚʘʪʴ ʢʘʢ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ, 

ʪʘʢ ʠ ʩʦʟʥʘʥʠʝ ʯʝʣʦʚʝʢʘ. ʊʚʦʨʯʝʩʢʠʡ ʢʦʣʣʝʢʪʠʚ, ʫʯʘʩʪʚʫʶʱʠʡ ʚ ʩʦʟʜʘʥʠʠ ʦʙʲʸʤʥʦʡ 

ʪʝʣʝʧʝʨʝʜʘʯʠ, ʩʦʟʜʘʝʪ ʢʦʤʧʴʶʪʝʨʥʫʶ ʤʦʜʝʣʴ ʤʠʨʘ, ʚ ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʜʝʡʩʪʚʦʚʘʪʴ ʧʝʨʩʦʥʘʞʠ 

ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ, ʘʥʠʤʘʮʠʦʥʥʳʝ ʧʝʨʩʦʥʘʞʠ, ʘ ʪʘʢʞʝ ʪʝʣʝʟʨʠʪʝʣʠ. ʊʘʢʫʶ ʤʦʜʝʣʴ ʤʦʞʥʦ 

ʥʘʟʚʘʪʴ ʩʤʝʰʘʥʥʦʡ ʨʝʘʣʴʥʦʩʪʴʁ (ʘʥʛʣ.  mixed reality). ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ʪʝʣʝʚʠʟʠʦʥʥʳʡ ʤʠʨ 

ʚ ʠʟʚʝʩʪʥʦʤ ʩʤʳʩʣʝ ʩʣʦʞʥʝʝ ʬʠʟʠʯʝʩʢʦʛʦ, ʧʦʩʢʦʣʴʢʫ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʩʠʥʪʝʟ 

ʤʦʜʝʣʝʡ ʬʠʟʠʯʝʩʢʦʛʦ ʠ ʚʦʦʙʨʘʞʘʝʤʳʭ ʤʠʨʦʚ. 

 

 

ʊʨʠ ʤʠʨʘ 

 

ʊʘʢ ʫʩʪʨʦʝʥ ʯʝʣʦʚʝʢ ʠ ʪʘʢ ʠʜʝʪ ʨʘʟʚʠʪʠʝ ʮʠʚʠʣʠʟʘʮʠʠ, ʯʪʦ ʚ ʥʝʜʘʣʝʢʦʤ ʙʫʜʫʱʝʤ, ʤʳ 

ʩʤʦʞʝʤ ʠʤʝʪʴ ʜʦʩʪʫʧ ʚ ʪʨʠ ʪʨʝʭʤʝʨʥʳʭ ʤʠʨʘ: ʬʠʟʠʯʝʩʢʠʡ, ʪʝʣʝʚʠʟʠʦʥʥʳʡ  ʠ ʤʠʨ 

ʚʦʦʙʨʘʞʝʥʠʷ. ʂʘʞʜʳʡ ʠʟ ʵʪʠʭ ʤʠʨʦʚ ʜʦʧʫʩʢʘʝʪ ʪʨʝʭʤʝʨʥʫʶ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ. 

ʅʘ ʨʠʩ.6 ʩʠʤʚʦʣʠʯʝʩʢʠ ʧʦʢʘʟʘʥʳ ʵʪʠ ʪʨʠ ʤʠʨʘ: ʬʠʟʠʯʝʩʢʠʡ 1,  ʪʝʣʝʚʠʟʠʦʥʥʳʡ  2, ʠ 

ʚʦʦʙʨʘʞʘʝʤʳʡ  3, ʚʦʩʧʨʠʥʠʤʘʝʤʳʝ (ʩʧʣʦʰʥʳʝ ʩʪʨʝʣʢʠ) ʩʫʙʲʝʢʪʦʤ (4), ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʝʨʝʢʣʶʯʝʥʠʝʤ ʝʛʦ ʚʥʠʤʘʥʠʷ (ʧʫʥʢʪʠʨʥʳʝ ʩʪʨʝʣʢʠ). ʄʠʨʳ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ï ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴʶ (ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʝ ʩʪʨʝʣʢʠ). ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʩʫʙʲʝʢʪʘ 

ʚʘʞʥʦ ʥʝ ʧʨʦʩʪʦ ʫʚʠʜʝʪʴ, ʘ ʫʟʥʘʪʴ ʦʙʲʝʢʪ ʥʘʙʣʶʜʝʥʠʷ ʝʛʦ ʚʦʩʧʨʠʷʪʠʝ ʧʨʦʠʩʭʦʜʠʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʜʝʡʩʪʚʠʝʤ ʝʛʦ ʚʦʦʙʨʘʞʝʥʠʷ, 

ʪʦ ʝʩʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʩʠʥʪʝʟʦʤ ʫʤʩʪʚʝʥʥʦʡ 

ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ ʧʫʪʝʤ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʩʦʜʝʨʞʠʤʦʛʦ ʧʘʤʷʪʠ ʩʫʙʲʝʢʪʘ. ɽʩʣʠ ʩʫʙʲʝʢʪ 

ʥʘʙʣʶʜʘʝʪ ʤʠʨ 1, ʪʦ ʝʛʦ ʚʥʠʤʘʥʠʝ 

ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ, ʦʪ 

ʚʧʝʯʘʪʣʝʥʠʷ ʠʟ ʤʠʨʘ 1 ʢ ʚʧʝʯʘʪʣʝʥʠʶ ʠʟ ʤʠʨʘ 

3.  ʉʫʙʲʝʢʪ ʧʦʜʦʙʝʥ ʩʢʫʣʴʧʪʦʨʫ, ʤʥʦʛʦʢʨʘʪʥʦ 

ʧʝʨʝʚʦʜʷʱʝʤʫ ʚʟʛʣʷʜ ʩ ʞʠʚʦʡ ʤʦʜʝʣʠ ʥʘ 

ʤʨʘʤʦʨʥʫʶ, ʢʦʪʦʨʫʶ ʦʥ ʜʦʣʞʝʥ ʩʜʝʣʘʪʴ 

ʧʦʜʦʙʥʦʡ ʦʨʠʛʠʥʘʣʫ. ɸʥʘʣʦʛʠʯʥʦ, ʧʨʠ 

ʥʘʙʣʶʜʝʥʠʠ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʤʠʨʘ ʚʥʠʤʘʥʠʝ 

ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʤʝʞʜʫ ʤʠʨʦʤ 2 ʠ 3. ɸʥʘʣʦʛʠʷ 

ʟʨʠʪʝʣʴʥʦʡ ʤʦʜʝʣʠ ʩʦ ʩʢʫʣʴʧʪʫʨʦʡ ʚʝʩʴʤʘ 

ʫʩʣʦʚʥʘ, ʧʦʩʢʦʣʴʢʫ ʟʨʠʪʝʣʴʥʘʷ ʤʦʜʝʣʴ, ʵʪʦ 

ʣʠʰʴ ʥʝʢʦʪʦʨʳʡ ʢʦʜ, ʠʟʚʣʝʢʘʝʤʳʡ ʠʟ ʧʘʤʷʪʠ 

ʩʫʙʲʝʢʪʘ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪ ʫ ʥʝʛʦ ʠʣʣʶʟʠʶ 

ʚʠʜʠʤʦʩʪʠ ʟʥʘʢʦʤʦʛʦ ʦʙʲʝʢʪʘ. ʕʪʘ ʠʣʣʶʟʠʷ ï 

ʛʠʧʦʪʝʟʘ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʥʘʧʨʘʚʣʷʪʴ ʚʟʦʨ ʥʘ 

ʠʥʬʦʨʤʘʪʠʚʥʳʝ (ʭʘʨʘʢʪʝʨʥʳʝ) ʫʯʘʩʪʢʠ 

ʤʦʜʝʣʠ ʠ ʩʣʠʯʘʪʴ ʠʭ ʩ ʫʯʘʩʪʢʘʤʠ ʚʠʜʠʤʦʛʦ 

ʚʥʝʰʥʝʛʦ ʤʠʨʘ, ʨʝʘʛʠʨʫʷ ʥʘ ʨʘʟʣʠʯʠʷ. ɽʩʣʠ 

ʛʠʧʦʪʝʟʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ, ʦʥ ʨʝʰʘʝʪ ʯʪʦ ʫʟʥʘʣ 

ʦʙʲʝʢʪ ʚʥʝʰʥʝʛʦ ʤʠʨʘ, ʝʩʣʠ ʥʝʪ ʚʳʜʚʠʛʘʝʪ 

ʥʦʚʫʶ ʛʠʧʦʪʝʟʫ, ʝʩʣʠ ʦʙʲʝʢʪ ʥʠ ʥʘ ʯʪʦ ʥʝ 

ʧʦʭʦʞ, ʢʦʥʩʪʨʫʠʨʫʝʪ ʠʟ ʟʥʘʢʦʤʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʦʙʨʘʟ, ʥʘʟʳʚʘʝʪ ʝʛʦ ʠ 

ʟʘʧʦʤʠʥʘʝʪ ʜʣʷ ʙʫʜʫʱʠʭ ʫʟʥʘʚʘʥʠʡ. ʇʦʩʢʦʣʴʢʫ ʚʨʝʤʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʬʠʢʩʘʮʠʠ ʚʟʦʨʘ 

ʦʛʨʘʥʠʯʝʥʦ ʧʝʨʠʦʜʦʤ ʤʝʞʜʫ ʥʝʧʨʦʠʟʚʦʣʴʥʳʤʠ ʩʢʘʯʢʘʤʠ ʛʣʘʟ ï ʤʠʢʨʦʩʘʢʢʘʜʘʤʠ (ʦʢʦʣʦ 

ʪʨʝʭʩʦʪ ʤʠʣʣʠʩʝʢʫʥʜ), ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʠʪʝʨʘʮʠʡ ʤʦʜʝʣʠ ʢ ʚʧʝʯʘʪʣʝʥʠʶ ʦʪ 

ʈʠʩ. 6. ʅʘʙʣʶʜʘʝʤʳʝ ʤʠʨʳ: 1 ï ʬʠʟʠʯʝʩʢʠʡ, 2 ï 

ʪʝʣʝʚʠʟʠʦʥʥʳʡ, 3 ï ʚʦʦʙʨʘʞʘʝʤʳʡ (ʩʥʦʚʠʜʝʥʠʡ). 

ʉʫʙʲʝʢʪ 4 ʚʦʩʧʨʠʥʠʤʘʝʪ (ʩʧʣʦʰʥʘʷ ʩʪʨʝʣʢʘ) ʪʦ, 

ʥʘ ʯʪʦ ʥʘʧʨʘʚʣʝʥʘ ʩʪʨʝʣʘ (ʧʫʥʢʪʠʨʥʘʷ) ʝʛʦ 

ʚʥʠʤʘʥʠʷ. 

1 

3 

4 

2 

http://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
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ʦʙʲʝʢʪʘ ʥʘʙʣʶʜʝʥʠʷ ʦʛʨʘʥʠʯʝʥʦ ʧʨʠʤʝʨʥʦ ʜʝʩʷʪʴʶ. ʆʙʳʯʥʦ ʯʝʣʦʚʝʢ ʙʳʩʪʨʦ ʠ ʭʦʨʦʰʦ 

ʫʟʥʘʝʪ ʦʙʲʝʢʪʳ ʚʥʝʰʥʝʛʦ ʤʠʨʘ, ʯʪʦ ʛʦʚʦʨʠʪʴ ʦ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʦʤ ʢʦʜʠʨʦʚʘʥʠʠ ʠ 

ʦʙʨʘʙʦʪʢʝ ʚʠʟʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʝʛʦ ʟʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ. ʄʳ ʤʦʞʝʤ ʫʟʥʘʚʘʪʴ ʦʙʲʝʢʪʳ 

ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʰʪʨʠʭʘʤ ʠʭ ʨʠʩʫʥʢʘ, ʨʘʟʤʳʪʦʡ ʯʝʨʥʦ-ʙʝʣʦʡ ʬʦʪʦʛʨʘʬʠʠ, ʝʜʠʥʩʪʚʝʥʥʦʤʫ, 

ʭʘʨʘʢʪʝʨʥʦʤʫ ʮʚʝʪʥʦʤʫ ʧʷʪʥʫ ʠʣʠ ʦʩʦʙʝʥʥʦʩʪʠ ʜʚʠʞʝʥʠʷ. ʕʪʦ ʥʘʚʦʜʠʪ ʥʘ ʤʳʩʣʴ ʦ 

ʨʘʟʣʠʯʥʳʭ, ʚʟʘʠʤʥʦ ʜʦʧʦʣʥʷʶʱʠʭ ʩʠʩʪʝʤʘʭ ʢʦʜʠʨʦʚʘʥʠʷ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ 

ʤʦʟʛʘ ʥʘʡʜʝʥʳ (ɼ.ʍʴʶʙʝʣ, çɻʣʘʟ, ʤʦʟʛ, ʟʨʝʥʠʝè, 1990) ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʥʝʡʨʦʥʳ, 

ʨʝʘʛʠʨʫʶʱʠʝ ʥʘ ʥʘʧʨʘʚʣʝʥʠʷ ʰʪʨʠʭʦʚ, ʫʛʣʳ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʯʘʩʪʦʪʳ, ʮʚʝʪ ʠ ʜʚʠʞʝʥʠʝ 

ʥʘʙʣʶʜʘʝʤʳʭ ʦʙʲʝʢʪʦʚ.    

ɺ ʨʘʟʚʠʪʦʡ ʩʠʩʪʝʤʝ ʦʙʲʝʤʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʧʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ʤʠʨʘ 1 ʚ ʤʠʨ 2 ʧʨʦʮʝʩʩ 

ʦʪʦʙʨʘʞʝʥʠʷ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚʦ ʤʥʦʛʦʤ ʘʥʘʣʦʛʠʯʥʦ. ʈʘʩʧʦʟʥʘʥʥʳʝ ʦʙʲʝʢʪʳ ʤʦʛʫʪ 

ʩʣʠʯʘʪʴʩʷ ʩ ʠʭ ʤʦʜʝʣʷʤʠ, ʯʪʦ ʚʳʛʦʜʥʦ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʩ ʢʘʞʜʳʤ 

ʪʝʣʝʚʠʟʠʦʥʥʳʤ ʢʘʜʨʦʤ ʠʤʝʶʱʘʷʩʷ ʙʦʣʴʰʘʷ ʪʝʣʝʚʠʟʠʦʥʥʘʷ ʪʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʤʠʨʘ ʥʝ 

ʜʦʣʞʥʘ ʦʙʥʦʚʣʷʝʪʩʷ ʮʝʣʠʢʦʤ, ʘ ʣʠʰʴ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴʩʷ ʚ ʪʦʡ ʝʝ ʯʘʩʪʠ, ʛʜʝ ʟʘ ʚʨʝʤʷ ʢʘʜʨʘ 

ʧʦʷʚʠʣʠʩʴ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʤʦʜʝʣʴʶ ʠ ʦʪʦʙʨʘʞʝʥʠʝʤ ʚʥʝʰʥʝʛʦ ʤʠʨʘ.  ʊʝʣʝʚʠʟʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʤʥʦʞʝʩʪʚʘ ʦʙʲʝʤʥʳʭ ʪʝʣʝʢʘʤʝʨ, ʤʦʞʝʪ ʩʣʝʜʠʪ ɹʟʘ ʬʠʟʠʯʝʩʢʠʤ ʤʠʨʦʤ 

ʠ ʦʙʨʘʱʘʪ ɹ ʩʚʦʝ ʚʥʠʤʘʥʠʝ ʪʦʣʴʢʦ ʥʘ ʩʫʱʝʩʪʚʝʥʥʳʝ ʝʛʦ ʠʟʤʝʥʝʥʠʷ. ʈʝʘʛʠʨʦʚʘʥʠʝ ʥʘ 

ʠʟʤʝʥʝʥʠʷ ï ʦʙʱʠʡ ʧʨʠʥʮʠʧ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʚʳʨʘʙʦʪʘʥʥʳʡ ʜʦʣʛʦʡ ʵʚʦʣʶʮʠʝʡ.  

ʇʨʠ ʦʙʫʯʝʥʠʠ ʩʠʥʪʝʟʫ ʫʤʩʪʚʝʥʥʦʡ ʤʦʜʝʣʠ ʨʝʙʝʥʦʢ ʩʦʚʝʨʰʘʝʪ ʝʝ ʘʬʬʠʥʥʳʝ (ʤʘʩʰʪʘʙ, 

ʧʦʚʦʨʦʪ, ʩʤʝʱʝʥʠʝ) ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʛʨʝ ʩ ʢʫʙʠʢʦʤ, ʘ ʪʘʢʞʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʩʞʘʪʠʷ ï ʨʘʩʪʷʞʝʥʠʷ - ʠʟʛʠʙʘ, ʧʨʠ ʠʛʨʝ ʩ ʤʷʛʢʦʡ ʠʣʠ ʨʝʟʠʥʦʚʦʡ ʠʛʨʫʰʢʦʡ. ɿʘʤʝʪʠʤ, ʯʪʦ 

ʚʚʠʜʫ ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʨʝʥʠʷ ʤʣʘʜʝʥʮʘ, ʧʦʥʘʯʘʣʫ ʚʩʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʜʦʩʪʫʧʥʳʝ ʝʤʫ 

ʧʨʦʠʩʭʦʜʷʪ ʚ ʦʙʣʘʩʪʠ ʥʠʟʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ ʠ ʣʠʰʴ ʩ ʚʦʟʨʘʩʪʦʤ ʦʥ ʦʩʚʘʠʚʘʝʪ 

ʚʳʩʦʢʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʯʘʩʪʦʪʳ, ʨʘʩʰʠʨʷ ̫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʟʦʥʫ ʥʘʙʣʶʜʝʥʠʷ, ʘ ʢ 

ʧʦʣʫʛʦʜʫ ʨʘʟʚʠʚʘʝʪ ʙʠʥʦʢʫʣʷʨʥʦʝ (ʪʨʝʭʤʝʨʥʦʝ) ʟʨʝʥʠʝ.  

ɺ ʩʠʩʪʝʤʝ ʦʙʲʸʤʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʳʝ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʤʠʨʘ ʢʘʢ ʥʘ ʧʝʨʝʜʘʶʱʝʡ, ʪʘʢ ʠ ʥʘ ʧʨʠʝʤʥʦʡ ʩʪʦʨʦʥʝ. 

ʄʦʞʥʦ, ʥʘʧʨʠʤʝʨ, ʦʩʫʱʝʩʪʚʠʪʴ ʠʥʚʝʨʩʥʫʶ ʩʪʝʨʝʦʛʨʘʬʠʯʝʩʢʫʶ ʧʨʦʝʢʮʠʶ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ 

ʤʠʨʘ ʚ ʩʬʝʨʫ ʧʦ ʬʦʨʤʫʣʝ ɟ = R
2
/ɟ' , ʛʜʝ:  ɟ ʠ ɟ' - ʨʘʜʠʘʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ʚʥʝʰʥʝʛʦ ʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʬʝʨʳ ʩ ʥʘʯʘʣʦʤ ʚ ʝʝ ʮʝʥʪʨʝ, ʘ R - ʨʘʜʠʫʩ ʩʬʝʨʳ ʨʘʚʥʳʡ, 

ʥʘʧʨʠʤʝʨ, ʨʘʜʠʫʩʫ ʩʬʝʨʳ ʦʙʲʸʤʥʦʛʦ ʪʝʣʝʚʠʟʦʨʘ ʨʠʩ. 4. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʛʠʛʘʥʪʩʢʠʡ ʚʥʝʰʥʠʡ 

ʤʠʨ çʩʚʝʨʥʝʪʩʷè ʚ ʦʙʲʸʤ ʩʬʝʨʳ. ʈʘʟʫʤʝʝʪʩʷ, ʧʨʠ ʵʪʦʤ ʦʥ ʧʨʝʪʝʨʧʠʪ ʛʨʦʤʘʜʥʳʝ ʥʝʣʠʥʝʡʥʳʝ 

ʠʩʢʘʞʝʥʠʷ, ʥʦ ʦʥ ʙʫʜʝʪ ʚʧʦʣʥʝ ʪʦʯʥʦʡ ʦʙʲʸʤʥʦʡ ʢʘʨʪʦʡ ʵʪʦʛʦ ʤʠʨʘ, ʘ ʤʳ ʩʤʦʞʝʤ ʚ 

ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ ʧʨʦʥʠʢʥʫʪʴ ʚʥʫʪʨʴ ʵʪʦʡ ʢʘʨʪʳ. 

ʇʨʠ ʦʩʚʦʝʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ ʩ ʧʝʨʚʳʭ ʜʥʝʡ ʞʠʟʥʠ ʢʨʦʤʝ ʟʨʝʥʠʷ 

ʘʢʪʠʚʥʦ ʧʨʠ ʥʘʣʠʯʠʠ ʭʚʘʪʘʪʝʣʴʥʦʛʦ ʠ ʩʦʩʘʪʝʣʴʥʦʛʦ ʨʝʬʣʝʢʩʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʩʷʟʘʥʠʝ. 

ʈʝʙʝʥʦʢ ʦʩʚʘʠʚʘʝʪ ʤʠʨ, ʦʙʥʠʤʘʷ ʝʛʦ ʚ ʧʨʷʤʦʤ ʠ ʧʝʨʝʥʦʩʥʦʤ ʩʤʳʩʣʝ. ʇʦʩʪʝʧʝʥʥʦ ʦʥ 

ʬʦʨʤʠʨʫʝʪ ʩʚʦʝ ʧʝʨʮʝʧʪʠʚʥʦʝ (ʦʱʫʱʘʝʤʦʝ) ʧʨʦʩʪʨʘʥʩʪʚʦ, ʢʦʪʦʨʦʝ ʠ ʷʚʣʷʝʪʩʷ ʝʛʦ ʤʦʜʝʣʴʶ 

ʥʘʙʣʶʜʘʝʤʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ. ɿʘʤʝʪʠʤ, ʯʪʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʵʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʦʪʣʠʯʘʶʪʩʷ  ʦʪ ʩʚʦʡʩʪʚ ʝʚʢʣʠʜʦʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʕʪʠ ʩʚʦʡʩʪʚʘ ʠʟʫʯʘʶʪʩʷ ʢʘʢ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʪʘʢ ʠ ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʢʘʨʪʠʥ ʥʘʨʠʩʦʚʘʥʥʳʭ 

ʨʘʟʣʠʯʥʳʤʠ ʭʫʜʦʞʥʠʢʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʷʚʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʟʘʢʦʥʳ ʧʝʨʮʝʧʪʠʚʥʦʡ ʧʨʦʝʢʮʠʠ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘ ʧʝʨʮʝʧʪʠʚʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʬʦʨʤʠʨʫʝʤʦʛʦ ʠʟ ʩʝʪʯʘʪʦʯʥʦʛʦ ʦʙʨʘʟʘ ʧʫʪʝʤ ʨʘʩʪʷʞʝʥʠʡ ʠ ʩʞʘʪʠʡ ʝʛʦ ʵʣʝʤʝʥʪʦʚ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʤʝʭʘʥʠʟʤʦʚ ʢʦʥʩʪʘʥʪʥʦʩʪʠ ʚʝʣʠʯʠʥʳ ʠ ʬʦʨʤʳ ʧʦʣʫʯʝʥʦ ɹ.ɺ.ʈʘʫʰʝʥʙʘʭʦʤ (1980).  

ɿʜʝʩʴ ʫʤʝʩʪʥʦ ʟʘʜʘʪʴ ʩʝʙʝ ʯʠʩʪʦ ʪʝʣʝʚʠʟʠʦʥʥʳʝ ʚʦʧʨʦʩʳ. ʂʘʢʦʚʦ ʢʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʤʠʨʘ ʧʨʠ ʟʘʢʨʳʪʳʭ ʛʣʘʟʘʭ, ʪʦ ʝʩʪʴ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʠʭ 

ʚʦʦʙʨʘʞʝʥʠʝ ʚʥʝʰʥʠʭ ʚʧʝʯʘʪʣʝʥʠʡ? ʅʘʩʢʦʣʴʢʦ ʯʝʪʢʦ ʤʦʞʝʪ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʤʠʨ ʥʘʰʝ 

ʚʦʦʙʨʘʞʝʥʠʝ? ʅʘʩʢʦʣʴʢʦ ʥʘʩʳʱʝʥʥʳʤʠ ʤʦʛʫʪ ʙʳʪʴ ʮʚʝʪʘ ʚʦʦʙʨʘʞʘʝʤʳʭ ʪʨʝʭʤʝʨʥʳʭ 

ʦʙʲʝʢʪʦʚ? ʂʘʢʦʚʘ ʜʠʥʘʤʠʢʘ ʵʪʠʭ ʦʙʲʝʢʪʦʚ? ʀ, ʥʘʢʦʥʝʮ, ʢʘʢʦʚʳ ʚʦʟʤʦʞʥʦʩʪʠ ʪʨʝʭʤʝʨʥʦʡ 

ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ ʚ ʚʦʦʙʨʘʞʘʝʤʦʤ ʤʠʨʝ? ɺʦʧʨʦʩʳ ʵʪʠ ʦʪʥʶʜʴ ʥʝ ʧʨʘʟʜʥʳʝ, ʧʦʩʢʦʣʴʢʫ 

ʦʙʩʫʞʜʘʝʤʦʝ ʟʜʝʩʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʪʨʝʭ ʤʠʨʦʚ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʩʘʤʤr ʥʝʦʞʠʜʘʥʥʳʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ ʜʣʷ ʯʝʣʦʚʝʢʘ. 

ɽʩʣʠ ʤʳ ʟʘʢʨʦʝʤ ʛʣʘʟʘ ʠ ʧʦʩʪʘʨʘʝʤʩʷ ʚʦʦʙʨʘʟʠʪʴ ʮʚʝʪʥʫʶ ʪʨʝʭʤʝʨʥʫʶ ʩʮʝʥʫ, ʚʨʷʜ ʣʠ 

ʵʪʘ ʧʦʧʳʪʢʘ ʥʘʩ ʫʜʦʚʣʝʪʚʦʨʠʪ. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʤʳ ʟʘʬʠʢʩʠʨʫʝʤ ʯʪʦ-ʪʦ ʚʨʦʜʝ ʬʨʘʛʤʝʥʪʘ ʠʟ 
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ʤʠʨʘ ʪʝʥʝʡ. ʗʨʢʦʝ ï ʵʡʜʝʪʠʯʝʩʢʦʝ ʚʦʦʙʨʘʞʝʥʠʝ, ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʥʫʪ 

ʩʧʦʩʦʙʝʥ ʫʜʝʨʞʠʚʘʪʴ ʧʝʨʝʜ ʟʘʢʨʳʪʳʤʠ ʛʣʘʟʘʤʠ ʦʙʨʘʟ ʫʚʠʜʝʥʥʦʛʦ ʧʨʝʜʤʝʪʘ, ʚ ʥʘʰʝ ʚʨʝʤʷ, ʧʦ 

ʥʘʙʣʶʜʝʥʠʷʤ ʧʩʠʭʦʣʦʛʦʚ, ʨʝʜʢʦʩʪʴ ʠ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩ ̫ʫ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 5 ʣʝʪ.  

ʆʩʦʙʳʤ ʩʦʩʪʦʷʥʠʝʤ ʩʦʟʥʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʥ. ɺʦ ʩʥʝ ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ ʜʝʡʩʪʚʠʝʤ 

ʥʘʰʝʛʦ ʚʦʦʙʨʘʞʝʥʠʷ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʥʝʰʥʠʭ ʚʧʝʯʘʪʣʝʥʠʡ. ɺʩʝ ʣʶʜʠ ʚʠʜʷʪ ʩʥʳ, ʥʦ ʥʝ ʚʩʝ 

ʠʭ ʧʦʤʥʷʪ. ʇʦʤʥʷʱʠʝ ʩʥʦʚʠʜʮʳ ʠʥʦʛʜʘ ʦʧʠʩʳʚʘʶʪ ʦʯʝʥʴ ʷʨʢʠʝ ʠ ʯʝʪʢʠʝ ʮʚʝʪʥʳʝ ʩʥr.  

ʀʩʢʣʶʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʠʥʘʤʠʢʘ ʩʥʘ. ʉʥʦʚʠʜʝʥʠʷ, ʧʦ ʥʘʙʣʶʜʝʥʠʷʤ 

ʫʯʝʥʳʭ ʚʦʟʥʠʢʘʶʪ ʚ ʬʘʟʝ ʙʳʩʪʨʳʭ ʜʚʠʞʝʥʠʡ ʛʣʘʟ. ɺ ʵʪʦʡ ʬʘʟʝ ʩʥʘ, ʧʦʷʚʣʷʶʱʝʡʩʷ ʥʝʩʢʦʣʴʢʦ 

ʨʘʟ ʟʘ ʥʦʯʴ, ʯʝʣʦʚʝʢ, ʚʠʜʷʱʠʡ ʩʦʥ, ʧʝʨʝʚʦʜʠʪ ʚʟʦʨ ʩ ʦʜʥʠʭ ʦʙʲʝʢʪʦʚ ʤʠʨʘ ʩʥʘ ʥʘ ʜʨʫʛʠʝ, ʧʨʠ 

ʵʪʦʤ ʝʛʦ ʛʣʘʟʘ ʬʠʟʠʯʝʩʢʠ ʩʦʚʝʨʰʘʶʪ ʩʢʘʯʢʠ (ʩʘʢʢʘʜʳ), ʘʥʘʣʦʛʠʯʥʦ ʪʦʤʫ, ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ 

ʥʘʷʚʫ. ʊʦ ʝʩʪʴ ʛʣʘʟʘ ʩʦʭʨʘʥʷʶʪ ʧʦʜʚʠʞʥʦʩʪʴ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʯʘʩʪʠ ʪʝʣʘ 

ʩʧʷʱʝʛʦ ʯʝʣʦʚʝʢʘ ʦʙʝʟʜʚʠʞʝʥʳ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʛʣʘʟ ʚ ʧʨʠʥʮʠʧʝ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʦʙʲʝʢʪʠʚʥʳʡ ʢʦʥʪʨʦʣʴ ʚʠʟʫʘʣʴʥʳʭ 

ʚʧʝʯʘʪʣʝʥʠʡ ʩʧʷʱʝʛʦ ʯʝʣʦʚʝʢʘ, 

ʥʘʧʨʠʤʝʨ, ʤʝʪʦʜʘʤʠ ʘʥʘʣʦʛʠʯʥʳʤʠ 

ʤʝʪʦʜʫ ɸ.ʃ.ʗʨʙʫʩʘ ʨʠʩ.7, ʢʦʛʜʘ ʩʣʝʜ 

ʜʚʠʞʝʥʠʷ ʛʣʘʟ ʧʦʟʚʦʣʷʝʪ ʫʛʘʜʘʪʴ 

ʦʙʲʝʢʪ, ʨʘʟʛʣʷʜʳʚʘʝʤʳʡ ʚʦ ʩʥʝ.  

ʂʘʢ ʧʨʘʚʠʣʦ, ʚʥʠʤʘʥʠʝ ʩʥʦʚʠʜʮʘ 

ʥʝ ʧʨʠʥʘʜʣʝʞʠʪ ʝʤʫ ʩʘʤʦʤʫ. ʆʥ ʚʠʜʠʪ 

ʩʦʥ ʢʘʢ ʧʘʩʩʠʚʥʳʡ ʢʠʥʦʟʨʠʪʝʣʴ ʧʦ 

ʧʨʦʛʨʘʤʤʝ ʥʝ ʠʤ ʩʦʟʜʘʥʥʦʡ. ʗʚʣʷʷʩʴ 

ʧʝʨʩʦʥʘʞʝʤ ʩʥʘ, ʦʥ ʩʣʝʜʫʝʪ ʟʘ ʝʛʦ 

ʩʶʞʝʪʦʤ ʥʝʢʨʠʪʠʯʝʩʢʠ, ʦʧʨʘʚʜʳʚʘʷ ʜʣʷ 

ʩʝʙʷ ʩʘʤʳʝ ʥʝʣʝʧʳʝ ʝʛʦ ʧʦʚʦʨʦʪʳ. 

ʊʘʢʠʝ ʩʥʳ ʚʩʧʦʤʠʥʘʶʪʩʷ ʦʙʳʯʥʦ (ʥʦ ʥʝ 

ʦʙʷʟʘʪʝʣʴʥʦ) ʢʘʢ ʧʦʯʪʠ ʯʝʨʥʦ-ʙʝʣʳʝ, ʥʝ 

ʩʣʠʰʢʦʤ ʯʝʪʢʠʝ ʠʣʣʶʩʪʨʘʮʠʠ ʢ ʨʘʟʣʠʯʥʳʤ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʷʤ. ʕʪʦ ʧʨʝʢʨʘʩʥʳʡ 

ʧʨʠʤʝʨ ʟʘʭʚʘʪʘ ʩʦʟʥʘʥʠʷ. 

ʉʦʚʝʨʰʝʥʥʦ ʠʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʦʩʦʟʥʘʥʥʦʤ ʩʥʦʚʠʜʝʥʠʠ. ʉʧʦʥʪʘʥʥʦ 

ʦʩʦʟʥʘʥʥʳʝ ʩʥʦʚʠʜʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʨʝʜʢʦ ʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝ ʫ ʚʩʝʭ. ʏʝʣʦʚʝʢ ʚʠʜʠʪ ʩʦʥ ʠ 

ʟʥʘʝʪ, ʯʪʦ ʩʧʠʪ. ɺʦ ʩʥʝ ʦʥ ʦʙʣʘʜʘʝʪ ʚʦʣʝʡ, ʩʧʦʩʦʙʝʥ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʠ ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ 

ʞʝʣʘʥʠʷ, ʩʪʘʚʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʳ ʠ ʧʨʠ ʵʪʦʤ ʧʦʤʥʠʪʴ ʦ ʨʝʰʝʥʠʷʭ ʧʨʠʥʷʪʳʭ ʠʤ ʥʘʷʚʫ. 

ʄʝʪʦʜʠʢʠ ʦʙʫʯʝʥʠʷ ʦʩʦʟʥʘʥʥʦʤʫ ʩʥʦʚʠʜʝʥʠʶ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ, ʥʘʧʨʠʤʝʨ, ʚ ʎʝʥʪʨʝ ʠʟʫʯʝʥʠʷ 

ʩʥʘ ʧʨʠ ʉʪʵʥʜʬʦʨʜʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ, ʧʦʟʚʦʣʷʶʪ ʦʙʫʯʠʪʴ ʝʤʫ, ʣʶʙʦʛʦ ʯʝʣʦʚʝʢʘ. ʆʩʦʙʝʥʥʦ 

ʚʘʞʥʦ ʪʦ, ʯʪʦ ʜʚʠʞʝʥʠʷ ʛʣʘʟ ʦʥʝʡʨʦʥʘʚʪʘ, ʬʠʢʩʠʨʫʝʤʳʝ ʩ ʧʦʤʦʱʴʶ ʧʦʣʠʛʨʘʬʘ (çʜʝʪʝʢʪʦʨʘ 

ʣʞʠè ʚ ʥʝʢʦʪʦʨʳʭ ʧʨʠʣʦʞʝʥʠʷʭ) ʧʦʟʚʦʣʷʶʪ ʝʤʫ ʫʩʪʘʥʦʚʠʪʴ ʦʜʥʦʩʪʦʨʦʥʥʶʶ ʩʚʷʟʴ ʩ 

ʣʘʙʦʨʘʪʦʨʠʝʡ. ʅʘʯʠʥʘʷ ʠ ʟʘʢʘʥʯʠʚʘʷ ʵʢʩʧʝʨʠʤʝʥʪ ʚʦ ʩʥʝ, ʦʥ  ʧʦʜʘʝʪ ʩʠʛʥʘʣ ʦʙ ʵʪʦʤ ʟʘʨʘʥʝʝ 

ʦʛʦʚʦʨʝʥʥʳʤ ʜʚʠʞʝʥʠʝʤ ʛʣʘʟ, ʥʘʧʨʠʤʝʨ, ʚʣʝʚʦ ï ʚʧʨʘʚʦ ʩʝʤʴ ʨʘʟ. 

ʆʩʦʟʥʘʥʥʦ ʩʥʦʚʠʜʷʱʠʡ ʧʨʝʢʨʘʩʥʦ ʧʦʤʥʠʪ ʩʚʦʡ ʩʦʥ ʧʦʩʣʝ ʧʨʦʙʫʞʜʝʥʠʷ, ʝʛʦ ʩʦʥ 

ʮʚʝʪʥʦʡ, ʷʨʢʠʡ, ʯʝʪʢʠʡ, ʥʝ ʫʩʪʫʧʘʶʱʠʡ, ʧʨʠ ʞʝʣʘʥʠʠ, ʧʦ ʢʘʯʝʩʪʚʫ ʠʟʦʙʨʘʞʝʥʠʷ 

ʥʘʙʣʶʜʝʥʠʶ ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ ʥʘʷʚʫ. ʆʥ ʩʧʦʩʦʙʝʥ ʩʠʣʦʡ ʩʚʦʝʛʦ ʞʝʣʘʥʠʷ ʠʟʤʝʥʷʪʴ 

ʜʠʥʘʤʠʢʫ ʩʥʦʚʠʜʝʥʠʷ, ʪʦ ʝʩʪʴ ʦʙʣʘʜʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʪʨʝʭʤʝʨʥʦʡ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴʶ, 

ʚʢʣʶʯʘʷ ʧʦʣʝʪʳ ʥʘ ʟʘʜʘʥʥʦʡ ʚʳʩʦʪʝ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʝ çʤʘʪʝʨʠʘʣʠʟʘʮʠʠè ʧʨʝʜʤʝʪʦʚ. ʉʫʜʷ ʧʦ 

ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʢʢʫʣʴʪʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʚ ʤʠʨ ʦʩʦʟʥʘʥʥʦʛʦ ʩʥʦʚʠʜʝʥʠʷ 

ʤʦʞʥʦ ʧʝʨʝʡʪʠ ʧʦʩʣʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʙʫʯʝʥʠʷ, ʤʠʥʫʷ ʬʘʟʫ ʟʘʩʳʧʘʥʠʷ, ʧʫʪʝʤ 

ʧʦʛʨʫʞʝʥʠʷ ʚ ʛʣʫʙʦʢʫʶ ʤʝʜʠʪʘʮʠʶ. 

 

ɿʘʭʚʘʪ ʩʦʟʥʘʥʠʷ 

 

ʏʝʣʦʚʝʢ ʦʙʱʝʩʪʚʝʥʥʦʝ ʩʫʱʝʩʪʚʦ. ʆʙʱʝʩʪʚʦ, ʩʦʩʪʘʚʥʦʡ ʝʜʠʥʠʮʝʡ ʢʦʪʦʨʦʛʦ ʦʥ ʷʚʣʷʝʪʩʷ, 

ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ ʦʪ ʥʝʛʦ ʜʝʡʩʪʚʠʡ, ʥʝ ʩʦʚʤʝʩʪʠʤʳʭ ʩ ʝʛʦ ʣʠʯʥʳʤʠ ʠʥʪʝʨʝʩʘʤʠ. ʕʪʦ 

ʪʨʝʙʦʚʘʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʜʠʢʪʦʚʘʥʦ ʠʥʪʝʨʝʩʘʤʠ ʚʳʞʠʚʘʥʠʷ ʩʦʮʠʫʤʘ,  ʚ ʢʦʪʦʨʳʡ ʚʭʦʜʠʪ 

ʜʘʥʥʳʡ ʯʝʣʦʚʝʢ. ʅʘʧʨʠʤʝʨ, ʛʦʩʫʜʘʨʩʪʚʦ ʤʦʞʝʪ ʦʪʧʨʘʚʠʪʴ ʝʛʦ ʚʦʝʚʘʪʴ ʠ ʟʘʩʪʘʚʠʪʴ ʧʦʩʪʦʷʥʥʦ 

ʨʠʩʢʦʚʘʪʴ ʩʚʦʝʡ ʞʠʟʥʴʶ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʝʩʯʠʩʣʝʥʥʳʭ ʚʝʢʦʚ ʵʚʦʣʶʮʠʠ ʫ 

ʈʠʩ. 7. ʉʣʝʚʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʦʨʪʨʝʪ. ʉʧʨʘʚʘ 

ʟʘʧʠʩʴ ʜʚʠʞʝʥʠʡ ʛʣʘʟ. 
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ʯʝʣʦʚʝʢʘ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ, ʧʦʤʦʛʘʶʱʠʡ ʝʛʦ ʩʦʟʥʘʥʠʶ ʧʝʨʝʡʪʠ ʚ 

ʚʝʜʦʤʳʡ ʨʝʞʠʤ ʠ ʜʝʡʩʪʚʦʚʘʪʴ ʙʝʟ ʣʠʰʥʠʭ ʩʪʨʘʭʦʚ ʠ ʩʦʤʥʝʥʠʡ, ʚʳʧʦʣʥʷʷ ʧʨʠʢʘʟʳ. ʇʦʭʦʞʝ, 

ʯʪʦ ʪʘʢʦʡ ʨʝʞʠʤ ʩʦʟʥʘʥʠʷ ʤʳ ʠ ʥʘʙʣʶʜʘʝʤ ʚ ʦʙʳʯʥʦʤ ʩʥʦʚʠʜʝʥʠʠ.  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʞʠʚʘʥʠʷ ʦʪʜʝʣʴʥʦʡ ʣʠʯʥʦʩʪʠ ʠ ʦʙʱʝʩʪʚʘ, ʚ ʢʦʪʦʨʦʤ 

ʦʥʘ ʧʨʠʚʳʯʥʦ ʩʫʱʝʩʪʚʫʝʪ, ʟʘʚʠʩʷʪ ʦʪ ʨʘʟʚʠʪʠʷ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʩʘʤʦʡ ʣʠʯʥʦʩʪʠ. ɻʝʨʦʡ ï 

ʣʠʯʥʦʩʪʴ ʥʘʠʚʳʩʰʝʡ ʩʪʝʧʝʥʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʮʝʥʥʦʩʪʠ, ʥʝ ʪʦʣʴʢʦ ʩʤʝʣ, ʥʦ ʠ ʫʤʝʣ. ɿʘʤʝʪʠʤ, 

ʯʪʦ ʚ ʦʩʦʟʥʘʥʥʦʤ ʩʥʦʚʠʜʝʥʠʠ ʯʝʣʦʚʝʢ ʦʙʣʘʜʘʝʪ ʩʤʝʣʦʩʪʴʶ, ʩʦʟʥʘʚʘʷ ʯʪʦ ʦʥ ʩʧʠʪ, 

ʩʦʙʩʪʚʝʥʥʦʡ ʚʦʣʝʡ ʠ ʫʤʝʥʠʝʤ ʨʝʰʘʪʴ ʚʦʟʥʠʢʘʶʱʠʝ ʟʘʜʘʯʠ ʩ ʧʦʤʦʱʴʶ ʩʚʦʝʡ ʤʳʩʣʠ. 

ʉʪʨʝʤʠʪʝʣʴʥʦʝ, ʧʦ ʤʝʨʢʘʤ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʚʭʦʞʜʝʥʠʝ ʚ ʤʠʨ ʯʝʣʦʚʝʢʘ 

ʪʝʣʝʚʠʜʝʥʠʷ ʤʦʞʝʪ ʥʘʨʫʰʠʪʴ ʩʣʦʞʠʚʰʠʡʩʷ ʟʘ ʝʛʦ ʜʦʣʛʫʶ ʵʚʦʣʶʮʠʶ ʙʘʣʘʥʩ ʤʝʞʜʫ 

ʘʢʪʠʚʥʦʩʪʴʶ ʠ ʧʘʩʩʠʚʥʦʩʪʴʶ, ʫʤʝʣʦʩʪʴʶ ʠ ʙʝʩʧʦʤʦʱʥʦʩʪʴʶ, ʠʥʜʠʚʠʜʫʘʣʠʟʤʦʤ ʠ 

ʘʣʴʪʨʫʠʟʤʦʤ. ʂʦʥʝʯʥʦ, ʫ ʯʝʣʦʚʝʯʝʩʪʚʘ ʝʩʪʴ ʦʧʳʪ ʠʟʤʝʥʝʥʠʷ ʙʘʣʘʥʩʘ. ɺʦ ʚʨʝʤʷ ʚʦʡʥʳ 

ʜʦʤʠʥʠʨʫʶʪ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ, ʘ ʚ ʤʠʨʥʦʝ ʚʨʝʤʷ ʚʳʭʦʜʠʪ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ 

ʯʘʩʪʥʘʷ ʠʥʠʮʠʘʪʠʚʘ, ʥʦ ʧʨʠ ʵʪʦʤ ʧʦʯʪʠ ʥʝ ʟʘʪʨʘʛʠʚʘʶʪʩʷ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʦʩʥʦʚʳ 

ʮʠʚʠʣʠʟʘʮʠʠ. ʃʶʜʠ ʚʩʝʛʜʘ ʫʯʠʣʠ ʩʚʦʠʭ ʜʝʪʝʡ ʪʝʤ ʥʘʚʳʢʘʤ, ʢʦʪʦʨʳʝ ʩʘʤʠ ʦʙʨʝʪʘʣʠ ʚ 

ʜʝʪʩʪʚʝ. ɺʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ ʦʥʠ ʥʝ ʤʝʰʘʣʠ ʜʝʪʷʤ ʨʘʟʚʠʚʘʪʴʩʷ. ɺ ʧʨʝʜʳʜʫʱʝʤ ʨʘʟʜʝʣʝ ʤʳ 

ʢʘʩʘʣʠʩʴ ʚʦʧʨʦʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʨʮʝʧʪʠʚʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʝʙʝʥʢʘ. ʄʦʜʝʣʴ ʤʠʨʘ ʥʘʜʦ 

ʥʘʫʯʠʪʴʩʷ ʩʪʨʦʠʪʴ ʚ ʩʚʦʝʤ ʩʦʟʥʘʥʠʠ, ʠʩʩʣʝʜʫʷ ʤʠʨ ʢʦʤʧʣʝʢʩʥʦ ʩ ʧʦʤʦʱʴʶ ʚʩʝʭ ʦʨʛʘʥʦʚ 

ʯʫʚʩʪʚ, ʘ ʚʦʚʩʝ ʥʝ ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʟʨʝʥʠʷ. ɽʩʣʠ ʧʦʜʚʝʨʛʥʫʪʴ ʞʠʚʦʝ ʩʫʱʝʩʪʚʦ ʜʝʧʨʠʚʘʮʠʠ 

(ʣʠʰʝʥʠʶ ʢʘʢʦʛʦ ʣʠʙʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʢʘʥʘʣʘ) ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ (ʚ 

ʜʝʪʩʪʚʝ), ʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʠʢʘʢʠʤʠ ʫʩʠʣʠʷʤʠ ʥʝʚʦʟʤʦʞʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ ʥʦʨʤʘʣʴʥʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʦʜʚʝʨʛʰʝʛʦʩʷ ʙʣʦʢʠʨʦʚʢʝ ʦʨʛʘʥʘ ʯʫʚʩʪʚ. ɽʩʣʠ ʧʦʩʘʜʠʪʴ ʨʝʙʝʥʢʘ ʧʝʨʝʜ 

ʪʝʣʝʚʠʟʦʨʦʤ, ʚʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ ʝʞʝʜʥʝʚʥʦ ʯʠʪʘʪʴ ʝʤʫ ʚʩʣʫʭ, ʦʙʲʷʩʥʷʷ ʧʨʦʯʠʪʘʥʥʦʝ, ʠʛʨʘʪʴ 

ʩ ʥʠʤ ʚ ʠʛʨʫʰʢʠ, ʧʝʪʴ, ʧʨʠʚʠʚʘʪʴ ʠʥʪʝʨʝʩ ʢ ʧʦʜʝʣʢʘʤ, ʪʦ ʧʦʩʣʝʜʩʪʚʠʷ ʙʫʜʫʪ ʚʝʩʴʤʘ 

ʧʣʘʯʝʚʥʳʤʠ. ʅʦʚʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʟʛʘ çʪʝʣʝʜʝʪʝʡè, 

ʧʨʦʚʦʜʷʱʠʭ ʧʝʨʝʜ ʪʝʣʝʚʠʟʦʨʦʤ ʝʞʝʜʥʝʚʥʦ ʧʦ ʜʝʩʷʪʴ - ʧʷʪʥʘʜʮʘʪʴ ʯʘʩʦʚ, ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫ 

ʥʠʭ çʢʦʨʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʦʜʦʙʥʘ ʧʫʩʪʳʥʝè. çʆʥʠ ʩʪʨʘʜʘʶʪ ʧʦʣʥʦʡ ʧʦʪʝʨʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʚʦʦʙʨʘʞʝʥʠʷè. çʅʝʢʦʪʦʨʳʝ ʜʝʪʠ ʜʘʞʝ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʥʘʨʠʩʦʚʘʪʴ ʧʦ ʧʘʤʷʪʠ ʙʳʪʦʚʳʝ 

ʧʨʝʜʤʝʪʳ, ʩʢʘʞʝʤ ʯʘʰʢʫè. 

ʇʦʪʝʨʷ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʚʦʦʙʨʘʞʝʥʠʷ - ʚʦʪ ʯʪʦ ʫʛʨʦʞʘʝʪ ʪʝʣʝʤʘʥʫ! ʊʦ ʝʩʪʴ, ʩʦʛʣʘʩʥʦ ʨʠʩ. 

6, ʤʠʨ 2 (ʪʝʣʝʚʠʟʠʦʥʥʳʡ) ʤʦʞʝʪ ʚʳʪʝʩʥʠʪʴ ʤʠʨ 3 (ʚʦʦʙʨʘʞʝʥʠʝ). ʏʝʣʦʚʝʢ ʤʦʞʝʪ ʪʘʢʞʝ 

ʧʦʪʝʨʷʪʴ ʚʢʫʩ ʢ ʘʢʪʠʚʥʦʡ ʞʠʟʥʠ. ʊʦ ʝʩʪʴ ʤʠʨ 2 ʤʦʞʝʪ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʥʠʪʴ ʤʠʨ 1 

(ʬʠʟʠʯʝʩʢʠʡ) ʚ ʥʘʰʝʤ ʩʦʟʥʘʥʠʠ. ɺʦʟʥʠʢʘʝʪ, ʝʩʣʠ ʤʦʞʥʦ ʪʘʢ ʚʳʨʘʟʠʪʴʩʷ, çʚʦʡʥʘ ʤʠʨʦʚè. 

ʆʙʱʝʩʪʚʦ, ʩ ʧʦʪʝʨʝʡ ʥʘʚʳʢʦʚ ʠ ʠʥʪʝʨʝʩʘ ʢ ʘʢʪʠʚʥʦʡ ʞʠʟʥʠ ʩʚʦʠʭ ʯʣʝʥʦʚ, ʩʣʘʙʝʝʪ, ʘ ʯʝʣʦʚʝʢ, 

ʩ ʫʥʠʯʪʦʞʝʥʠʝʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʚʦʦʙʨʘʞʝʥʠʷ ʪʝʨʷʝʪ ʩʧʦʩʦʙʥʦʩʪʠ ʪʚʦʨʮʘ. ɸ ʤʝʞʜʫ ʪʝʤ, 

ʬʦʨʤʫʣʘ ʩʯʘʩʪʴʷ ʟʚʫʯʠʪ ʪʘʢ: çʉʘʤ ʧʨʠʜʫʤʘʣ ʠ ʩʘʤ ʚʦʧʣʦʪʠʣè. 

ʂʦʛʜʘ ʤʳ ʛʦʚʦʨʠʣʠ ʦ ʪʝʣʝʤʘʥʠʠ, ʪʦ ʝʩʪʴ ʦ ʥʘʚʷʟʯʠʚʦʤ ʩʪʨʝʤʣʝʥʠʠ ʩʤʦʪʨʝʪʴ ʪʝʣʝʚʠʟʦʨ, 

ʪʦ ʠʤʝʣʠ ʚ ʚʠʜʫ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʝ ʜʚʫʤʝʨʥʦʝ ʪʝʣʝʚʠʜʝʥʠʝ. ʆ ʚʦʟʜʝʡʩʪʚʠʠ ʪʝʣʝʚʠʜʝʥʠʷ ʥʘ 

ʜʝʪʝʡ ʤʦʞʥʦ ʧʨʦʯʠʪʘʪʴ ʚ ʢʥʠʛʝ ʥʝʤʝʮʢʦʛʦ ʫʯʝʥʦʛʦ ʠ ʫʯʠʪʝʣʷ ʈ.ʇʘʮʣʘʬʘ çɿʘʩʪʳʚʰʠʡ 

ʚʟʛʣʷʜè.  

ʆʙʲʝʤʥʦʝ ʪʝʣʝʚʠʜʝʥʠʝ, ʢʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ ʚʦ ʚʚʝʜʝʥʠʠ, ʦʙʣʘʜʘʝʪ ʜʚʫʤʷ ʥʦʚʳʤʠ 

ʢʘʯʝʩʪʚʘʤʠ: ʦʙʲʝʤʥʦʩʪʴʶ ʠ ʪʨʝʭʤʝʨʥʦʡ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴʶ. ʕʪʠ ʢʘʯʝʩʪʚʘ ʫʩʠʣʠʚʘʶʪ 

ʠʣʣʶʟʠʶ ʨʝʘʣʴʥʦʩʪʠ ʧʨʦʠʩʭʦʜʷʱʝʛʦ ʚ ʦʢʥʝ ʦʙʲʸʤʥʦʛʦ ʪʝʣʝʚʠʟʦʨʘ, ʧʦʥʠʞʘʁʪ ʧʦʨʦʛ 

ʢʨʠʪʠʯʝʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʪʝʣʝʟʨʠʪʝʣʷ ʢ ʧʨʦʠʩʭʦʜʷʱʝʤʫ ʠ ʩʦʟʥʘʥʠʝ ʯʝʣʦʚʝʢʘ ʩ ʙʦʣʴʰʝʡ 

ʣʝʛʢʦʩʪʴʶ ʤʦʞʝʪ ʧʝʨʝʭʦʜʠʪ ɹʚ ʚʝʜʦʤʳʡ ʨʝʞʠʤ, ʢʦʛʜʘ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʟʘʭʚʘʪ. 

ʅʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʚʦʡʩʪʚʦ ʦʙʲʸʤʥʦʩʪʠ, ʩʘʤʦ ʧʦ ʩʝʙʝ ʯʨʝʟʚʳʯʘʡʥʦ ʧʦʣʝʟʥʦ ʜʣʷ ʛʣʘʟ 

ʯʝʣʦʚʝʢʘ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʥʝ ʚʳʥʫʞʜʝʥ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʧʨʦʩʤʦʪʨʘ ʬʠʢʩʠʨʦʚʘʪʴ ʚʟʛʣʷʜ 

ʥʘ ʜʠʩʪʘʥʮʠʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʝʣʝʚʠʟʦʨʘ, ʘ ʧʦʩʪʦʷʥʥʦ ʧʝʨʝʤʝʱʘʝʪ ʚʟʦʨ ʩ ʙʣʠʟʢʠʭ ʦʙʲʝʢʪʦʚ 

ʩʶʞʝʪʘ ʥʘ ʜʘʣʴʥʠʝ.  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʩʚʦʡʩʪʚʦ ʪʨʝʭʤʝʨʥʦʡ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʪʝʣʝʟʨʠʪʝʣʶ ʚʝʩʪʠ ʘʢʪʠʚʥʳʡ ʧʨʦʩʤʦʪʨ ʪʝʣʝʧʝʨʝʜʘʯʠ. ɺʢʣʶʯʘʷ ʨʝʞʠʤ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ, ʦʥ 

ʩʪʘʥʦʚʠʪʩʷ ʩʘʤ ʩʝʙʝ ʨʝʞʠʩʩʝʨʦʤ, ʢʦʪʦʨʳʡ ʙʳʩʪʨʦ ʦʩʚʘʠʚʘʝʪ ʪʝʭʥʠʢʫ ʥʘʝʟʜʦʚ, 

ʧʘʥʦʨʘʤʠʨʦʚʘʥʠʷ, ʩʤʝʥʳ ʨʘʢʫʨʩʦʚ, ʪʦ ʝʩʪʴ ʚʩʝʭ ʪʝʭ ʧʨʠʝʤʦʚ, ʢʦʪʦʨʳʝ, ʙʫʜʫʯʠ ʝʤʫ 

ʥʝʚʝʜʦʤʳʤʠ, ʤʝʭʘʥʠʯʝʩʢʠ ʫʜʝʨʞʠʚʘʶʪ ʝʛʦ ʚʥʠʤʘʥʠʝ, ʧʦʜʯʠʥʷʷ ʚʦʣʝ ʪʝʣʝʨʝʞʠʩʩʝʨʘ. 
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ʆʙʣʘʜʘʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʚʟʛʣʷʜʦʤ, ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʙʦʣʝʝ ʢʨʠʪʠʯʥʦ ʦʪʥʦʩʠʪʴʩʷ ʢ 

ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ʅʦ ʤʥʦʛʠʝ ʣʶʜʠ ʤʦʛʫʪ ʥʝ ʟʘʭʦʪʝʪʴ ʚʢʣʶʯʘʪʴ ʨʝʞʠʤ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ. ʀʤ ʥʨʘʚʠʪʩʷ 

ʥʝʦʩʦʟʥʘʥʥʳʡ ʩʦʥ ʥʘʷʚʫ, ʢʦʪʦʨʳʡ, ʢʘʢ ʠ ʦʙʳʯʥʳʡ ʩʦʥ, ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʟʘʧʦʤʠʥʘʝʪʩʷ. ʄʳ 

ʟʥʘʝʤ, ʯʪʦ ʚʥʠʤʘʥʠʝ ʯʝʣʦʚʝʢʘ ʮʠʢʣʠʯʥʦ: ʙʦʜʨʩʪʚʦʚʘʥʠʝ - ʩʦʥ, ʫʨʦʢ ï ʧʝʨʝʤʝʥʘ. ʄʳ 

ʫʩʚʘʠʚʘʝʤ ʠʥʬʦʨʤʘʮʠʶ, ʪʦʣʴʢʦ ʝʩʣʠ ʫ ʥʘʩ ʝʩʪʴ ʚʨʝʤʷ ʥʘ ʝʝ ʫʩʚʦʝʥʠʝ, ʪʦ ʝʩʪʴ, ʠʤʝʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʪʦʨʠʪʴ ʫʚʠʜʝʥʥʦʝ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʚʦʦʙʨʘʞʝʥʠʠ. ʅʝʧʨʝʨʳʚʥʳʡ ʧʦʪʦʢ 

ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʚʠʜʝʦʨʷʜʘ ʧʦʟʚʦʣʷʝʪ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʥʘʰʠʤ ʚʥʠʤʘʥʠʝʤ. ʌʠʣʴʤʳ ʚ ʞʘʥʨʝ 

ʵʢʰʝʥ ʤʦʛʫʪ ʟʘʧʦʤʠʥʘʪʴʩʷ ʣʠʰʴ ʚ ʩʘʤʳʭ ʦʙʱʠʭ ʯʝʨʪʘʭ, ʯʪʦ ʠ ʪʨʝʙʫʝʪʩʷ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʦʩʪʘʚʠʪʴ ʧʘʤʷʪʴ ʩʚʦʙʦʜʥʦʡ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʨʝʢʣʘʤʳ.  

ɻʦʚʦʨʷ ʦ ʚʠʜʝʦʨʷʜʝ, ʤʳ ʥʝ ʜʦʣʞʥʳ ʟʘʙʳʚʘʪʴ ʦ ʨʝʯʠ. ʆʙʩʫʞʜʘʷ ʦʩʦʙʝʥʥʦʩʪʠ ʟʘʭʚʘʪʘ 

ʩʦʟʥʘʥʠʷ, ʭʦʪʝʣʦʩʴ ʙʳ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʯʠʪʘʪʝʣʝʡ ʥʘ ʚʝʩʴʤʘ ʩʪʨʘʥʥʳʡ ʩʧʦʩʦʙ ʦʙʱʝʥʠʷ 

ʣ ʜʁʝʡ ʤʝʞʜʫ ʩʦʙʦʡ ʩ ʝʝ ʧʦʤʦʱʴʶ. ʇʨʦʠʟʥʦʩʷ ʩʣʦʚʦ çʪʘʙʫʨʝʪʢʘè ʷ ʠʤʝʶ ʚ ʚʠʜʫ ʩʠʜʝʥʠʝ ʩ 

ʯʝʪʳʨʴʤʷ ʥʦʞʢʘʤ, ʘ ʤʦʡ ʩʦʙʝʩʝʜʥʠʢ ʩʪʦʣʷʨ ʚʦʦʙʨʘʞʘʝʪ ʮʝʣʳʡ ʢʦʤʧʣʝʢʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʠʝʤʦʚ ʠ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʵʪʦʛʦ çʩʠʜʝʥʠʷè, ʪʝʤ ʥʝ ʤʝʥʝʝ, 

ʙʣʘʛʦʜʘʨʷ ʢʦʥʪʝʢʩʪʫ ʠ ʩʥʠʩʭʦʞʜʝʥʠʶ ʩʪʦʣʷʨʘ ʤʳ ʧʦʥʠʤʘʝʤ ʜʨʫʛ ʜʨʫʛʘ. ʊʘʢʦʡ ʩʧʦʩʦʙ 

ʢʦʜʠʨʦʚʘʥʠʷ ʚʠʟʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʠʯʥʦʛʦ ʦʧʳʪʘ ʢʦʨʨʝʩʧʦʥʜʝʥʪʦʚ 

ʤʦʞʝʪ ʣʝʛʢʦ ʧʨʠʚʦʜʠʪʴ ʢ ʥʝʜʦʨʘʟʫʤʝʥʠʷʤ, ʥʦ ʟʘʩʣʫʞʠʚʘʝʪ ʠ ʧʨʠʩʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ, ʠ ʥʝ 

ʪʦʣʴʢʦ ʚ ʩʚʟ̫ʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴ  ʁʛʠʛʘʥʪʩʢʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʩ ʝʛʦ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʧʦʪʦʢʦʚ. ɺʘʞʥʦ ʪʦ, ʯʪʦ ʨʝʯʝʚʦʝ ʦʙʨʘʱʝʥʠʝ ʢ ʯʝʣʦʚʝʢʫ ʥʘ ʧʦʥʷʪʥʦʤ ʝʤʫ ʷʟʳʢʝ ʧʝʨʝʚʦʜʠʪ ʝʛʦ 

ʚ ʪʚʦʨʯʝʩʢʠʡ ʨʝʞʠʤ, ʚʢʣʶʯʘʷ ʝʛʦ ʚʦʦʙʨʘʞʝʥʠʝ. ʕʪʦʪ ʨʝʞʠʤ ʚʢʣʶʯʘʝʪʩʷ ʠ ʧʨʠ ʯʪʝʥʠʠ 

ʯʝʣʦʚʝʢʦʤ ʢʘʢʦʛʦ-ʣʠʙʦ ʪʝʢʩʪʘ.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʷʟʳʢ, ʩʣʦʚʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʦʞʜʝʥʠʶ ʪʚʦʨʮʘ. 

 ʆʜʥʘʢʦ ʬʠʣʴʤʳ ʩ ʨʘʟʛʦʚʦʨʘʤʠ ʥʝ ʩʣʠʰʢʦʤ ʧʦʧʫʣʷʨʥʳ ʫ ʪʝʣʝʟʨʠʪʝʣʝʡ, ʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʥʘʩʳʱʝʥʥr  ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʝʡ ʠ ʪʨʝʙʫʶʪ ʤʠʥʠʤʘʣʴʥʦʛʦ 

ʚʦʦʙʨʘʞʝʥʠʷ. 

ʅʘʣʠʯʠʝ ʭʦʨʦʰʝʛʦ ʚʦʦʙʨʘʞʝʥʠʷ ʩʘʤʦ ʧʦ ʩʝʙʝ ʝʱʝ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʚʦʨʯʝʩʢʦʛʦ ʨʝʞʠʤʘ 

ʞʠʟʥʠ. ʅʝʦʙʭʦʜʠʤʘ ʦʩʦʟʥʘʥʥʦʩʪʴ ʚʦʩʧʨʠʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ ʢʘʢ ʚʥʝʰʥʝʡ, ʪʘʢ ʠ ʧʦʨʦʞʜʘʝʤʦʡ 

ʩʘʤʠʤ ʯʝʣʦʚʝʢʦʤ. 

ʅʘʨʢʦʤʘʥʠʷ ï ʧʨʠʥʫʜʠʪʝʣʴʥʳʡ, çʭʠʤʠʯʝʩʢʠʡè ʫʭʦʜ ʚ ʤʠʨ ʩʥʘ, ʠʛʨʦʤʘʥʠʷ ï 

ʟʘʮʠʢʣʝʥʥʦʝ, ʘʟʘʨʪʥʦʝ, ʚʳʧʦʣʥʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ, ʪʝʣʝʤʘʥʠʷ ï ʧʘʩʩʠʚʥʦʝ 

ʚʧʠʪʳʚʘʥʠʝ ʚʠʟʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʩʝ ʵʪʦ ʬʦʨʤʳ ʥʝʦʩʦʟʥʘʥʥʦʩʪʠ. ʏʝʣʦʚʝʢ ʠ ʚ 

ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʳʯʥʦ ʩʪʨʝʤʠʪʴʩʷ ʢ ʥʝʦʩʦʟʥʘʥʥʳʤ ʨʝʘʢʮʠʷʤ, ʧʝʨʝʚʦʜʷ ʧʦ ʤʝʨʝ 

ʦʙʫʯʝʥʠʷ ʩʚʦʠ ʜʝʡʩʪʚʠʷ ʚ ʨʘʟʨʷʜ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ, ʧʦʪʦʤʫ, ʯʪʦ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʪʘʢʠʝ 

ʜʝʡʩʪʚʠʷ ʙʳʩʪʨʝʝ ʠ ʥʘʜʝʞʥʝʝ, ʘ ʩ ʜʨʫʛʦʡ ʥʝ ʪʨʝʙʫʶʪ ʥʘʧʨʷʞʝʥʠʷ. ʅʦ ʟʘʣʦʞʝʥʥʳʡ ʚ ʥʘʩ ʥʘ 

ʛʣʫʙʦʢʦʤ ʫʨʦʚʥʝ ʘʢʪʠʚʥʳʡ ʠʥʪʝʨʝʩ ʢ ʞʠʟʥʠ ʧʦʩʪʦʷʥʥʦ ʫʩʪʨʝʤʣʷʝʪ ʥʘʩ ʢ ʥʦʚʳʤ 

ʚʧʝʯʘʪʣʝʥʠʷʤ ʠ ʫʤʝʥʠʷʤ.  ʇʨʠ ʵʪʦʤ ʦʚʣʘʜʝʪʴ ʫʤʝʥʠʝʤ ʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʩʦʩʪʦʷʥʠʠ 

ʦʩʦʟʥʘʥʥʦʩʪʠ.  

ɺ XXI  ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʚʝʢʝ ʯʝʣʦʚʝʯʝʩʪʚʦ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʥʦʚʳʤ ʚʳʟʦʚʦʤ ʮʠʚʠʣʠʟʘʮʠʠ 

ï ʩʦʭʨʘʥʠʪʴ ʨʘʟʚʠʪʫʶ ʧʩʠʭʠʯʝʩʢʫʶ ʩʬʝʨʫ ʯʝʣʦʚʝʢʘ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʩʪʨʝʤʣʝʥʠʝ ʢ 

ʚʧʝʯʘʪʣʝʥʠʷʤ ʣʝʛʢʦ ʫʜʦʚʣʝʪʚʦʨʷʝʪʩʷ, ʘ ʦʪʩʫʪʩʪʚʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʫʤʝʥʠʡ ʥʝ ʚʣʝʯʝʪ ʫʛʨʦʟʫ 

ʜʣʷ ʞʠʟʥʠ. ʉʧʨʘʚʠʪʴʩʷ ʩ ʵʪʠʤ ʚʳʟʦʚʦʤ ʜʣʷ ʥʝʛʦ ʦʟʥʘʯʘʝʪ ʧʦʜʥʷʪʴʩʷ ʥʘ ʥʦʚʫʶ ʩʪʫʧʝʥʴ ʩʚʦʝʛʦ 

ʨʘʟʚʠʪʠʷ. ʄʳ ʫʞʝ ʩʪʘʣʢʠʚʘʣʠʩʴ ʩ ʧʦʜʦʙʥʳʤ ʚʳʟʦʚʦʤ ʜʣʷ ʥʘʰʝʛʦ ʪʝʣʘ, ʢʦʛʜʘ ʬʠʟʠʯʝʩʢʘʷ 

ʨʘʙʦʪʘ ʩʪʘʣʘ ʙʳʩʪʨʦ ʫʩʪʫʧʘʪʴ ʤʝʩʪʦ ʫʤʩʪʚʝʥʥʦʡ ʠ ʥʘʰʣʠ ʚʳʭʦʜ ʚ ʩʧʦʨʪʝ ʠ ʬʠʟʢʫʣʴʪʫʨʝ. 

ʉʧʦʨʪ ʤʳ ʩʚʷʟʳʚʘʝʤ ʩ ʩʦʨʝʚʥʦʚʘʥʠʝʤ, ʬʠʟʠʯʝʩʢʫʶ ʢʫʣʴʪʫʨʫ ʩ ʦʙʱʠʤ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ 

ʯʝʣʦʚʝʢʘ. ɺ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ ʚʥʝʜʨʝʥʠʷ ʦʙʲʸʤʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʨʘʚʠʣʴʥʦ 

ʙʫʜʝʪ ʛʦʚʦʨʠʪʴ ʠ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ ʠ ʦ ʧʩʠʭʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ 

ʩʦʮʠʫʤʘ. 

ɺʘʞʥʳʤ ʧʨʠʟʥʘʢʦʤ ʦʩʦʟʥʘʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʟʣʠʯʘʪʴ ʤʠʨʳ. ʉʦʟʥʘʶʱʠʡ 

ʥʘʙʣʶʜʘʪʝʣʴ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʧʦʥʠʤʘʝʪ, ʥʘʭʦʜʠʪʩʷ ʣʠ ʦʥ ʚ ʪʝʣʝʚʠʟʠʦʥʥʦʤ, 

ʬʠʟʠʯʝʩʢʦʤ ʠʣʠ ʚʦʦʙʨʘʞʘʝʤʦʤ ʤʠʨʝ. ɼʨʫʛʠʤ ʧʨʠʟʥʘʢʦʤ ʦʩʦʟʥʘʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʪʚʦʨʯʝʩʢʠʡ 

ʨʝʞʠʤ ʯʝʣʦʚʝʢʘ, ʢʦʛʜʘ ʦʥ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʤʠʨʦʤ, ʚʦʧʣʦʱʘʝʪ ʩʚʦʡ ʟʘʤʳʩʝʣ. ɺ ʪʚʦʨʯʝʩʢʦʤ 

ʨʝʞʠʤʝ ʯʝʣʦʚʝʢ ʘʢʪʠʚʥʦ ʧʨʠʦʙʨʝʪʘʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ï ʫʤʝʥʠʷ.  

ʈʘʟʣʠʯʝʥʠʶ ʠ ʪʚʦʨʯʝʩʪʚʫ ʥʘʜʦ ʫʯʠʪʴ ʩ ʜʝʪʩʪʚʘ. ʄʳ ʫʯʠʤ ʤʘʣʳʰʘ, ʦʪʣʠʯʘʪʴ ʩʦʥ ʦʪ ʷʚʠ ʠ 

ʩʪʨʦʠʪʴ ʧʝʩʯʘʥʳʡ ʟʘʤʦʢ. ʆʩʦʟʥʘʶʱʝʤʫ ʩʝʙʷ ʠ ʦʢʨʫʞʘʶʱʠʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʢʫ 

ʦʙʲʸʤʥʦʝ ʪʝʣʝʚʠʜʝʥʠʝ ʥʝ ʫʛʨʦʞʘʝʪ ʟʘʭʚʘʪʦʤ ʩʦʟʥʘʥʠʷ. ɿʘʤʝʪʠʤ, ʯʪʦ ʪʨʝʭʤʝʨʥʘʷ 



www.telenavt.ru 13 

ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ʦʙʲʸʤʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ  ʧʦʟʚʦʣʷʝʪ ʪʝʣʝʟʨʠʪʝʣʶ ʚ ʙʫʢʚʘʣʴʥʦʤ ʩʤʳʩʣʝ ʠʤʝʪʴ 

ʩʚʦʶ ʪʦʯʢʫ ʟʨʝʥʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʤʳ ʜʦʣʞʥʳ ʦʪʜʘʚʘʪʴ ʩʝʙʝ ʦʪʯʝʪ ʚ ʪʦʤ, ʯʪʦ ʧʨʠʦʙʨʝʩʪʠ 

ʦʩʦʟʥʘʥʥʦʩʪʴ ʠ ʠʟʙʝʞʘʪʴ ʟʘʭʚʘʪʘ ʩʦʟʥʘʥʠʷ ʚʝʩʴʤʘ ʥʝ ʧʨʦʩʪʦ. ɺ ʢʘʯʝʩʪʚʝ ʩʧʦʨʪʠʚʥʦʛʦ 

ʪʨʝʥʠʥʛʘ ʦʩʦʟʥʘʥʥʦʩʪʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʪʝʣʝʚʠʟʠʦʥʥʳʝ  ʠʛʨʳ, ʚʳʠʛʨʘʪʴ ʚ 

ʢʦʪʦʨʳʝ ʤʦʞʥʦ, ʪʦʣʴʢʦ ʥʘʧʨʷʛʘʷ ʠʥʪʝʣʣʝʢʪ ʘ, ʥʝ ʠʩʧʦʣʴʟʫʷ ʙʳʩʪʨʦʪʫ ʨʝʘʢʮʠʠ ʠ ʵʨʫʜʠʮʠʶ. 

ʇʦ-ʚʠʜʠʤʦʤʫ, ʥʘʤ ʧʨʝʜʩʪʦʠʪ ʩʠʣʴʥʦ ʠʟʤʝʥʠʪʴ ʢʫʣʴʪʫʨʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʣʝʚʠʜʝʥʠʷ, ʩ 

ʫʯʝʪʦʤ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʯʝʣʦʚʝʢʘ ʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʤ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʷʭ.  

ʇʦʠʩʢ ʨʝʰʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʦʭʨʘʥʠʪʴ ʪʚʦʨʯʝʩʢʠʝ ʩʠʣʳ ʯʝʣʦʚʝʢʘ, ʚ ʫʩʣʦʚʠʷʭ 

ʨʘʟʚʠʪʠʷ ʪʝʣʝʚʠʜʝʥʠʷ, ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʪʚʦʨʯʝʩʢʠ, ʤʝʪʦʜʦʤ ʧʨʦʙ ʠ ʦʰʠʙʦʢ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʥʮʠʧʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʚ ʥʘʰʝʤ ʨʘʩʧʦʨʷʞʝʥʠʠ: ʥʘʫʢʘ ʢʘʢ 

ʠʥʩʪʨʫʤʝʥʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʛʦʩʫʜʘʨʩʪʚʘ ʢʘʢ ʤʦʜʝʣʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʠ ʨʝʣʠʛʠʠ ʢʘʢ ʤʦʜʝʣʠ 

ʩʦʟʥʘʥʠʷ.  

ɽʩʣʠ ʩʦʜʝʨʞʘʥʠʝ (ʢʦʥʪʝʥʪ) ʧʝʨʝʜʘʯ ʦʙʲʝʤʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʝʛʦ 

ʪʚʦʨʮʦʚ, ʠ ʤʳ ʤʦʞʝʤ ʪʦʣʴʢʦ ʥʘʜʝʷʪʴʩʷ, ʯʪʦ ʦʥʦ ʥʝ ʨʘʟʦʯʘʨʫʝʪ ʥʘʩ, ʪʦ ʝʛʦ ʪʝʭʥʠʯʝʩʢʘʷ 

ʩʪʦʨʦʥʘ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʦʧʨʝʜʝʣʝʥʥʘ ʠ ʤʦʞʝʪ ʙʳʪʴ ʟʜʝʩʴ ʦʧʠʩʘʥʘ. 

 

ʊʨʠ ʯʘʩʪʠ ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

 

ʊʝʣʝʚʠʟʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ 

ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ: ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 

ʩʚʝʪ-ʩʠʛʥʘʣ (ʪʝʣʝʢʘʤʝʨʳ), ʣʠʥʠʠ ʩʚʷʟʠ 

(ʨʘʜʠʦ ʠʣʠ ʧʨʦʚʦʜʥʦʡ) ʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 

ʩʠʛʥʘʣ-ʩʚʝʪ (ʪʝʣʝʚʠʟʦʨʘ). ʊʘʢʦʡ ʚʠʜ ʠʤʝʝʪ 

ʠ ʧʨʦʩʪʘʷ ʪʝʣʝʚʠʟʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʝʨʝʜʘʯʠ 

ʦʙʲʸʤʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʢ 

ʦʙʳʯʥʦʡ ʮʚʝʪʥʦʡ ʪʝʣʝʢʘʤʝʨʝ ʜʦʙʘʚʣʷʝʪʩʷ 

ʫʩʪʨʦʡʩʪʚʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʬʦʨʤʳ ʩʥʠʤʘʝʤʳʭ 

ʦʙʲʝʢʪʦʚ. ʉʧʦʩʦʙʳ ʦʧʨʝʜʝʣʝʥʠʷ ʬʦʨʤʳ 

ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤʠ, ʥʘʧʨʠʤʝʨ, 

ʩʧʦʩʦʙ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʘʚʪʦʨʦʤ ʩʪʘʪʴʠ 

(1980), ʧʦʟʚʦʣʷʝʪ ʵʪʦ ʜʝʣʘʪʴ ʩ ʧʦʤʦʱʴʶ  

ʠʤʧʫʣʴʩʥʦʛʦ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. 

ʇʦʣʫʯʘʝʤʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʦʙʘʚʣʝʥʠʷ  

ʯʝʪʳʨʝʭʢʦʤʧʦʥʝʥʪʥʳʡ RGBD-

ʚʠʜʝʦʩʠʛʥʘʣ ʦʙʲʝʤʥʦʡ ʪʝʣʝʢʘʤʝʨʳ (ʨʠʩ.8), 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ RGB - ʩʠʛʥʘʣʘ ʦʙʳʯʥʦʡ 

ʚʠʜʝʦʢʘʤʝʨʳ D ï ʢʦʤʧʦʥʝʥʪʦʡ, ʤʦʜʫʣʷʮʠʷ 

ʷʨʢʦʩʪʠ ʢʦʪʦʨʦʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʣʴʝʬʫ 

ʦʙʲʝʢʪʘ ʥʘʙʣʶʜʝʥʠʷ. ʕʪʫ ʢʦʤʧʦʥʝʥʪʫ 

ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʢʘʨʪʦʡ ʛʣʫʙʠʥʳ. 

ʏʝʪʳʨʝʭʢʦʤʧʦʥʝʥʪʥʳʡ ʚʠʜʝʦʩʠʛʥʘʣ, 

ʧʦʩʪʫʧʘ ̫ʥʘ ʦʙʲʸʤʥʳʡ ʤʦʥʠʪʦʨ, ʧʦʟʚʦʣʷʝʪ 

ʚʦʩʩʦʟʜʘʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʬʦʨʤʫ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʮʚʝʪ ʩʥʠʤʘʝʤʳʭ ʦʙʲʝʢʪʦʚ.  

ʅʘ ʨʠʩ. 9 ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʪʘʢʦʛʦ ʤʦʥʠʪʦʨʘ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚ ʇʂɹ çʈʝʣʴʝʬè. ɿʜʝʩʴ 

ʢʨʘʩʥʳʤʠ ʣʠʥʠʷʤʠ ʧʦʢʘʟʘʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ  ʧʣʦʩʢʦʩʪʴ ʩʝʯʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʦʙʨʘʞʘʝʤʦʛʦ 

ʦʙʲʝʢʪʘ, ʧʝʨʝʤʝʱʘʶʱʘʷʩʷ ʨʘʚʥʦʤʝʨʥʦ ʚʥʠʟ ʚʜʦʣʴ ʦʩʠ y ʩʦ ʩʢʦʨʦʩʪʴʶ ʢʘʜʨʦʚʦʡ ʨʘʟʚʝʨʪʢʠ. 

ʉʠʥʝʡ ʣʠʥʠʝʡ, ʣʝʞʘʱʝʡ ʚ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ, ʧʦʢʘʟʘʥʘ ʪʨʘʝʢʪʦʨʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʨʘʟʚʝʨʪʢʠ. 

ʕʪʘ ʪʨʘʝʢʪʦʨʠʷ ʬʦʨʤʠʨʫʝʪʩʷ, ʢʘʢ ʨʘʚʥʦʤʝʨʥʳʤ ʜʚʠʞʝʥʠʝʤ ʚʜʦʣʴ ʦʩʠ x ʣʝʞʘʱʝʡ ʥʘ 

ʧʝʨʝʩʝʯʝʥʠʠ ʬʨʦʥʪʘʣʴʥʦʡ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʝʡ, ʪʘʢ ʠ ʜʚʠʞʝʥʠʝʤ ʚʜʦʣʴ ʦʩʠ ʛʣʫʙʠʥʳ 

z, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʝʣʠʯʠʥʦʡ D ï ʢʦʤʧʦʥʝʥʪʳ ʚʠʜʝʦʩʠʛʥʘʣʘ. ʎʚʝʪ ʵʣʝʤʝʥʪʘ ʦʙʲʸʤʥʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʩʪʘʣʴʥʳʤʠ R (ʢʨʘʩʥʦʡ),G (ʟʝʣʝʥʦʡ), ʠ B (ʩʠʥʝʡ) ʢʦʤʧʦʥʝʥʪʘʤʠ. 

ʄʦʥʠʪʦʨ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ, ʢʘʢ ʚ ʟʘʤʢʥʫʪʦʤ (ʨʠʩ. 3), ʪʘʢ ʠ ʚ ʨʘʟʦʤʢʥʫʪʦʤ (ʨʠʩ. 4) 

ʨʝʞʠʤʝ, ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʡ ʦʧʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. 

 

 

D 

R G 
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ʈʠʩ. 8. ʈʘʟʣʦʞʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʲʝʢʪʘ ʥʘ 

RGBD - ʢʦʤʧʦʥʝʥʪʳ  
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ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʦʛʦ ʤʦʥʠʪʦʨʘ, 

ʦʧʠʩʘʥʥʘʷ ʪʝʣʝʚʠʟʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʬʦʨʤʫʣʫ 

4D(ɗ, ű, r, z) ʠʣʠ 4D(r , z) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʠʚʝʜʝʥʥʦʡ ʚʳʰʝ ʩʠʩʪʝʤʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʪʦ 

ʝʩʪʴ ʷʚʣʷʝʪʩʷ ʧʦʜʣʠʥʥʦ ʦʙʲʸʤʥʦʡ, ʠ ʜʦʧʫʩʢʘʶʱʝʡ 

ʧʝʨʝʤʝʱʝʥʠʝ ʟʨʠʪʝʣʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ z (ʙʣʠʞʝ ï 

ʜʘʣʴʰʝ) ʙʝʟ ʠʩʢʘʞʝʥʠʡ ʠʟʦʙʨʘʞʝʥʠʷ. ʇʨʠ ʜʨʫʛʦʤ 

ʤʦʥʠʪʦʨʝ, ʥʘʧʨʠʤʝʨ, ʚʳʧʦʣʥʝʥʥʦʤ ʧʦ ʪʝʭʥʦʣʦʛʠʠ 

DepthCube,  ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʦʙʣʘʜʘʪ ɹʚʳʨʘʞʝʥʥʦʡ 

ʢʫʣʠʩʥʦʩʪʴʶ ʩ ʤʘʣʳʤ ʯʠʩʣʦʤ ʧʣʘʥʦʚ ʧʦ ʛʣʫʙʠʥʝ ʠ 

ʪʦʛʜʘ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʩʠʣʴʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ  ʥʘ 

ʧʝʨʝʤʝʱʝʥʠʝ ʟʨʠʪʝʣʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ z ʠʟ-ʟʘ 

ʚʦʟʤʦʞʥʳʭ ʠʩʢʘʞʝʥʠʡ ʚʳʟʚʘʥʥʳʭ ʥʘʣʦʞʝʥʠʝʤ ʠʣʠ 

ʨʘʟʨʳʚʘʤʠ ʧʣʘʥʦʚ ʠʟʦʙʨʘʞʝʥʠʷ. ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ 

ʧʨʠʚʝʜʝʥʥʘʷ ʬʦʨʤʫʣʘ ʜʘʥʘ ʙʝʟ ʫʯʝʪʘ ʚʦʟʤʦʞʥʦʩʪʠ  

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʨʝʞʠʤʝ 

ʪʨʝʭʤʝʨʥʦʡ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ. ʂʦʛʜʘ ʨʝʞʠʤ 

ʪʨʝʭʤʝʨʥʦʡ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʦʥ ʚʦʟʤʦʞʝʥ ʚ ʜʚʫʭ ʧʨʠʤʝʥʝʥʠʷʭ.  

ʆʜʥʦ ʧʨʠʤʝʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʫʩʪʨʘʥʠʪʴ ʢʘʢʠʝ-ʣʠʙʦ 

ʠʩʢʘʞʝʥʠʷ ʦʙʲʸʤʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʟʨʠʪʝʣʷ ʚʦʟʣʝ ʤʦʥʠʪʦʨʘ. ʆʥʦ ʤʦʞʝʪ 

ʧʦʟʚʦʣʠʪʴ ʫʚʝʣʠʯʠʪʴ ʨʘʟʤʝʨʥʦʩʪʴ ʪʝʣʝʚʠʟʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʚ ʥʘʰʝʡ ʩʠʩʪʝʤʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

ɺʘʨʠʘʥʪ ʪʘʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʦʧʨʝʜʝʣʠʪʝʣʷ ʧʦʣʦʞʝʥʠʷ ʛʣʘʟ ʠʣʠ 

ʛʦʣʦʚʳ ʟʨʠʪʝʣʷ (ʭʝʜʪʨʝʢʝʨʘ). 

ɼʨʫʛʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʟʨʠʪʝʣʶ 

ʧʝʨʝʤʝʱʘʪʴʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʙʲʸʤʥʦʛʦ 

ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ï ʪʝʣʝʚʠʟʠʦʥʥʦʤ 

ʤʠʨʝ. ʆʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʧʫʣʴʪʘ, ʜʞʦʡʩʪʠʢʘ, ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʳʰʠ ʠʣʠ 

ʜʘʞʝ ʫʩʪʨʦʡʩʪʚʘ ʩʥʷʪʠʷ ʙʠʦʧʦʪʝʥʮʠʘʣʦʚ ʩ ʛʦʣʦʚʳ 

ʟʨʠʪʝʣʷ, ʧʦʟʚʦʣʷʶʱʝʝ ʝʤʫ ʦʪʜʘʚʘʪʴ ʤʳʩʣʝʥʥʳʝ 

ʧʨʠʢʘʟʳ.  

ʇʨʘʢʪʠʯʝʩʢʠ, ʣʶʙʘʷ ʪʝʣʝʚʠʟʠʦʥʥʘʷ ʩʠʩʪʝʤʘ 

ʧʝʨʝʜʘʯʠ ʦʙʲʸʤʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʰʝʩʪʠʤʝʨʥʦʡ, ʪʦ ʝʩʪʴ ʦʧʠʩʳʚʘʝʪʩʷ ʬʦʨʤʫʣʦʡ 

6D(ɗ, ű, r, x, y, z) ʠʣʠ 6D(r , x, y, z), ʝʩʣʠ 

ʦʛʨʘʥʠʯʠʪʴʩʷ ʤʘʣʦʡ ʦʙʣʘʩʪʴʶ ʠʟʤʝʥʝʥʠʷ ʝʝ 

ʧʘʨʘʤʝʪʨʦʚ x, y, z. ʆʜʥʘʢʦ, ʠʩʢʣʶʯʘʷ ʵʪʦʪ 

ʚʳʨʦʞʜʝʥʥʳʡ ʩʣʫʯʘʡ, ʤʳ ʙʫʜʝʤ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, 

ʯʪʦ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʜʘʥʥʦʝ ʠʟʤʝʨʝʥʠʝ, ʝʩʣʠ 

ʦʙʣʘʩʪʴ ʠʟʤʝʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʘʨʘʤʝʪʨʘ, 

ʧʨʝʚʳʰʘʝʪ ʚʝʣʠʯʠʥʫ ʤʝʞʛʣʘʟʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ 

(ʧʦʨʷʜʢʘ 65 ʤʤ). ʋʢʘʟʘʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʷʚʣʝʥʠʶ ʩʣʝʜʫʶʱʝʛʦ ʨʘʢʫʨʩʘ ʚ 

ʥʝʢʦʪʦʨʳʭ ʤʥʦʛʦʨʘʢʫʨʩʥʳʭ ʪʝʣʝʚʠʟʠʦʥʥʳʭ 

ʩʠʩʪʝʤʘʭ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʘʟʚʠʪʴ ʥʘʰʫ ʦʧʠʩʘʥʥʫʶ 

ʚʳʰʝ ʪʝʣʝʚʠʟʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʜʦ ʫʨʦʚʥʷ 5D(r , x, z), ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʚʝ ʦʙʲʸʤʥʳʭ 

ʪʝʣʝʢʘʤʝʨʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʥʝʢʦʪʦʨʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʥʘʧʨʠʤʝʨ, ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ ʦʜʥʦʛʦ ʤʝʪʨʘ, ʥʘʚʝʜʝʥʥʳʝ ʥʘ ʦʜʠʥ ʦʙʲʝʢʪ. ʇʨʠ ʵʪʦʤ ʤʳ ʧʦʣʫʯʠʤ ʠʟʦʙʨʘʞʝʥʠʷ 

ʜʚʫʭ ʨʘʢʫʨʩʦʚ ʦʙʲʝʢʪʘ, ʚʤʝʩʪʝ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʢʘʨʪʘʤʠ ʛʣʫʙʠʥʳ (D ï ʢʦʤʧʦʥʝʥʪʘʤʠ). 

ɼʘʣʝʝ ʤʳ ʜʦʣʞʥʳ çʩʰʠʪʴè ʜʚʝ ʪʨʝʭʤʝʨʥʳʝ ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ, ʠʩʢʣʶʯʠʚ ʠʭ ʧʝʨʝʢʨʳʪʠʝ. 

ʇʦʣʫʯʝʥʥʘʷ ʪʝʣʝʚʠʟʠʦʥʥʘʷ ʤʦʜʝʣʴ ʜʦʧʫʩʢʘʝʪ ʝʝ ʦʛʣʷʜʳʚʘʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ʫʛʣʘ ʤʝʞʜʫ ʜʚʫʤʷ 

ʈʠʩ. 9. ɺʦʩʧʨʦʠʟʚʝʜʝʥʠʝ 

ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʲʝʢʪʘ ʧʦ RGBD - 

ʚʠʜʝʦʩʠʛʥʘʣʫ  

 
 

RGBD - ʢʦʤʧʦʥʝʥʪʳ  

 

ʈʠʩ. 10. ʂʦʤʧʴʶʪʝʨʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ çʩʰʠʚʢʠè ʜʚʫʭ 

ʨʘʢʫʨʩʦʚ. 

 
 

RGBD - ʢʦʤʧʦʥʝʥʪʳ  
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ʦʪʩʥʷʪʳʤʠ ʨʘʢʫʨʩʘʤʠ ʦʙʲʝʢʪʘ. ʅʘ ʨʠʩ. 10 ʧʨʠʚʝʜʝʥʳ ʧʦʣʫʯʝʥʥʳʝ ʚ ʇʂɹ çʈʝʣʴʝʬè 

ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʘʢʦʡ ʩʰʠʚʢʠ. ɿʜʝʩʴ ʤʳ ʤʦʞʝʤ ʚʠʜʝʪʴ ʢʘʨʪʳ 

ʛʣʫʙʠʥʳ, ʢʘʨʢʘʩʥʳʝ ʤʦʜʝʣʠ (ʪʨʝʭʤʝʨʥʳʝ ʩʝʪʢʠ) ʨʘʢʫʨʩʦʚ ʦʙʲʝʢʪʘ ʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʝ 

ʠʪʦʛʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ (ʚʚʝʨʭʫ ʩʧʨʘʚʘ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʠʩʫʥʢʘ), ʜʦʧʫʩʢʘʶʱʝʝ ʦʛʣʷʜʳʚʘʥʠʝ ʚ 

ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ.  

ʆʩʦʙʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʧʝʨʝʜʘʯʘ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʧʦ ʣʠʥʠʠ ʩʚʷʟʠ ʢ 

ʫʩʪʨʦʡʩʪʚʫ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʤʦʜʝʣʴ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʜʚʝʨʛʥʫʪʘ ʧʦʜʭʦʜʷʱʝʤʫ 

ʢʦʜʠʨʦʚʘʥʠʶ. ʉʦʚʨʝʤʝʥʥʳʝ ʣʠʥʠʠ ʩʚʷʟʠ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. ʊʝʣʝʚʠʜʝʥʠʝ 

ʧʝʨʝʜʘʝʪʩʷ ʧʦ ʥʘʟʝʤʥʳʤ, ʢʘʙʝʣʴʥʳʤ ʠ ʩʧʫʪʥʠʢʦʚʳʤ ʣʠʥʠʷʤ, ʠʩʧʦʣʴʟʫʝʪ ʩʦʙʩʪʚʝʥʥʳʝ ʩʝʪʠ ʠ 

ʀʥʪʝʨʥʝʪ. ɻʠʙʢʦʩʪʴ ʮʠʬʨʦʚʳʭ ʤʝʪʦʜʦʚ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʩ ʣʝʛʢʦʩʪʴʶ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʪʝʣʝʚʠʜʝʥʠʷ ʣʶʙʳʝ ʩʨʝʜʩʪʚʘ ʩʚʷʟʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʙʝʩʧʝʯʠʪʴ ʧʨʠʝʤʣʝʤʦʝ 

ʢʘʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʟʚʫʢʘ.  

ʅʦʚʳʤʠ ʢʘʯʝʩʪʚʘʤʠ ʦʙʲʸʤʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ, ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚ ʥʘʯʘʣʝ ʩʪʘʪʴʠ, ʷʚʣʷʶʪʩʷ 

ʦʙʲʸʤʥʦʩʪʴ ʠ ʪʨʝʭʤʝʨʥʘʷ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ. ʆʙʘ ʵʪʠ ʢʘʯʝʩʪʚʘ ʦʙʫʩʣʦʚʣʝʥʳ ʧʝʨʝʜʘʯʝʡ 

ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ ï ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʤʠʨʘ. ʇʨʠʥʠʤʘʪʴ ʩʠʛʥʘʣ ʦʙʲʸʤʥʦʛʦ 

ʪʝʣʝʚʠʜʝʥʠʷ ʤʦʞʥʦ ʥʘ ʪʝʣʝʚʠʟʦʨ ʦʙʲʸʤʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʠʡ ʪʝʣʝʚʠʟʦʨ ʠ 

ʦʙʳʯʥʳʡ ʩ ʜʚʫʤʝʨʥʳʤ ʠʟʦʙʨʘʞʝʥʠʝʤ, ʦʩʥʘʱʝʥʥʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʩʨʝʜʩʪʚʘʤʠ 

ʜʝʢʦʜʠʨʦʚʘʥʠʷ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʥʦʚʳʝ ʢʘʯʝʩʪʚʘ ʧʦʣʥʦʩʪʴʶ ʨʝʘʣʠʟʫʶʪʩʷ, ʚʦ ʚʪʦʨʦʤ ʥʘʤ 

ʙʫʜʫʪ ʜʦʩʪʫʧʥʳ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʴ ʠ ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʘ ʚ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ 

ʪʦʣʴʢʦ ʪʨʝʭʤʝʨʥʘʷ ʠʥʝʨʘʢʪʠʚʥʦʩʪʴ. ʀʩʧʦʣʴʟʫʷ ʜʚʝ ʦʙʲʝʤʥʳʭ ʪʝʣʝʢʘʤʝʨʳ, ʤʳ ʧʦʣʫʯʠʤ ʚʦ 

ʚʩʝʭ ʩʣʫʯʘʷʭ ʚʦʟʤʦʞʥʦʩʪʴ ʦʛʣʷʜʳʚʘʥʠʷ ʦʙʲʝʢʪʘ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʭʝʜʪʨʝʢʠʥʛʘ, ʪʦ ʝʩʪʴ ʦʙʝʩʧʝʯʠʤ ʥʘʣʠʯʠʝ ʭ - ʠʟʤʝʨʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʤʳ ʙʫʜʝʤ 

ʠʤʝʪʴ ʫʨʦʚʝʥʴ ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʩʠʩʪʝʤʳ - 5D(r , x, z),  ʚʦ ʚʪʦʨʦʤ - 4,5D(r , x, z) ʠ ʚ ʪʨʝʪʴʝʤ - 

4D(x, z). ɽʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʨʠ ʦʙʲʝʤʥʳʝ ʪʝʣʝʢʘʤʝʨʳ, ʨʘʟʤʝʩʪʠʚ, ʥʘʧʨʠʤʝʨ, ʪʨʝʪʴʶ ʧʦ 

ʩʝʨʝʜʠʥʝ ʠ ʚʳʰʝ ʜʚʫʭ ʜʨʫʛʠʭ, ʪʦ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ y - ʠʟʤʝʨʝʥʠʝ ʠ ʧʦʣʫʯʠʪʴ ʪʝʣʝʚʠʟʠʦʥʥʳʝ 

ʩʠʩʪʝʤʳ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʬʦʨʤʫʣʘʤʠ: 6D(r , x, y, z), 5,5D(r , x, y, z) ʠ 5D(x, y, z). 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ ʦʙʲʸʤʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʚʦʡʩʪʚʘ 

ʧʦʣʫʯʘʪʝʣʷ ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʆʙʨʘʪʠʤʩʷ ʢ ʬʠʟʠʦʣʦʛʠʠ ʟʨʝʥʠʷ ʯʝʣʦʚʝʢʘ. 

 

ɹʠʥʦʢʫʣʷʨʥʦʝ ʟʨʝʥʠʝ 

 

ɿʨʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʯʝʣʦʚʝʢʘ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʠʥʪʝʨʝʩʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. 

ɺʦ-ʧʝʨʚʳʭ, ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʛʣʘʟʘ ʙʳʩʪʨʦ ʤʝʥʷʝʪʩʷ ʧʨʠ ʩʤʝʱʝʥʠʠ 

ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʲʝʢʪʘ ʦʪ ʮʝʥʪʨʘʣʴʥʦʡ ʷʤʢʠ 

ʩʝʪʯʘʪʢʠ ʢ ʧʝʨʝʬʝʨʠʠ (ʨʠʩ. 11). ʕʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʦʪ ʩʝʪʯʘʪʢʠ ʚ ʤʦʟʛ 

ʯʝʣʦʚʝʢʘ ʧʦʩʪʫʧʘʶʪ ʥʝ ʩʠʛʥʘʣʳ ʦʪʜʝʣʴʥʳʭ 

ʨʝʮʝʧʪʦʨʦʚ (ʧʘʣʦʯʝʢ ʠ ʢʦʣʙʦʯʝʢ), ʘ 

ʚʟʚʝʰʝʥʥʳʝ ʩʫʤʤʳ ʪʘʢʠʭ ʩʠʛʥʘʣʦʚ. 

ʉʫʤʤʠʨʫʶʪʩʷ ʩʠʛʥʘʣʳ ʨʝʮʝʧʪʦʨʦʚ ʥʝʙʦʣʴʰʠʭ 

ʟʦʥ ʩʝʪʯʘʪʢʠ ï ʨʝʮʝʧʪʠʚʥʳʭ ʧʦʣʝʡ. 

ʈʝʮʝʧʪʠʚʥʳʝ ʧʦʣʷ ʛʘʥʛʣʠʦʟʥʳʭ ʥʝʡʨʦʥʦʚ 

ʩʝʪʯʘʪʢʠ ʠʤʝʶʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʢʨʫʛʣʫʶ 

ʬʦʨʤʫ. ɼʠʘʤʝʪʨ ʨʝʮʝʧʪʠʚʥʳʭ ʧʦʣʝʡ 

ʠʟʤʝʥʷʝʪʩʷ ʦʪ 2 ʫʛʣʦʚʳʭ ʤʠʥʫʪ ʚ ʮʝʥʪʨʝ ʜʦ 1 

ï 2 ʛʨʘʜʫʩʦʚ ʥʘ ʧʝʨʠʬʝʨʠʠ ʩʝʪʯʘʪʢʠ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʫʛʣʦʚʦʡ ʨʘʟʤʝʨ ʣʫʥʳ ʩʦʩʪʘʚʣʷʝʪ 30 

ʤʠʥʫʪ, ʘ ʢʦʣʙʦʯʢʠ 0,5 ʤʠʥʫʪʳ. ʈʝʮʝʧʪʠʚʥʳʝ ʧʦʣʷ ʙʣʠʟʢʠʭ ʥʝʡʨʦʥʦʚ ʯʘʩʪʠʯʥʦ 

ʧʝʨʝʢʨʳʚʘʶʪʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ʦʪ 150 ʤʠʣʣʠʦʥʦʚ ʬʦʪʦʨʝʮʝʧʪʦʨʦʚ 

ʩʝʪʯʘʪʢʠ ʛʣʘʟʘ ʚ ʤʦʟʛ ʠʜʝʪ ʪʦʣʴʢʦ ʤʠʣʣʠʦʥ ʥʝʨʚʥʳʭ ʚʦʣʦʢʦʥ. ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʨʘʙʦʪʳ 

ʥʝʡʨʦʥʦʚ ʩʝʪʯʘʪʢʠ ʚ ʢʘʯʝʩʪʚʝ ʚʝʩʦʚʳʭ ʬʫʥʢʮʠʡ ʨʝʮʝʧʪʠʚʥʳʭ ʧʦʣʝʡ ʠʩʧʦʣʴʟʫʶʪ ʜʚʫʤʝʨʥʳʝ 

ʬʫʥʢʮʠʠ ɻʘʫʩʩʘ ʢʦʣʦʢʦʣʦʦʙʨʘʟʥʦʡ ʬʦʨʤʳ. 

ʈʠʩ. 11. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʨʘʟʨʝʰʘʶʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʝʪʯʘʪʢʠ ʛʣʘʟʘ. 
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ɺʦ-ʚʪʦʨʳʭ, ʢʘʞʜʳʡ ʦʪʜʝʣʴʥʳʡ ʨʝʮʝʧʪʦʨ ʩʝʪʯʘʪʢʠ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʫʶ ʙʠʦʭʠʤʠʯʝʩʢʫʶ 

ʩʠʩʪʝʤʫ ʘʜʘʧʪʘʮʠʠ ʢ ʩʚʝʪʦʚʦʤʫ ʧʦʪʦʢʫ. ʕʪʘ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ 

ʫʨʦʚʥʝ ʢʘʢ ʩʠʩʪʝʤʘ ʩ ʛʣʫʙʦʢʦʡ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ, ʘʥʘʣʦʛʠʯʥʘʷ ʩʠʩʪʝʤʝ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʨʝʛʫʣʠʨʦʚʢʠ ʫʩʠʣʝʥʠʷ (ɸʈʋ), ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʨʘʜʠʦʪʝʭʥʠʢʝ. ʂʦʥʪʫʨʳ ɸʈʋ 

ʠʤʝʶʪʩʷ ʪʘʢʞʝ ʥʘ ʫʨʦʚʥʷʭ ʩʣʦʝʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʘʤʘʢʨʠʥʦʚʳʭ ʢʣʝʪʦʢ 

ʩʝʪʯʘʪʦʢ ʛʣʘʟ, ʢʦʪʦʨʳʝ ʠʟʤʝʥʷʶʪ ʚʝʩʦʚʳʝ 

ʬʫʥʢʮʠʠ ʨʝʮʝʧʪʠʚʥʳʭ ʧʦʣʝʡ. ʋʯʝʪ ʜʝʡʩʪʚʠʷ 

ɸʈʋ ʧʦʟʚʦʣʷʝʪ ʦʙʲʷʩʥʠʪʴ ʤʥʦʛʠʝ 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʟʨʝʥʠʷ, 

ʪʘʢʠʝ ʢʘʢ ʥʘʣʠʯʠʝ ʧʦʣʦʩ ʄʘʭʘ 

(ʧʦʜʯʝʨʢʠʚʘʥʠʝ ʢʦʥʪʫʨʦʚ) ʠʣʠ ʧʦʷʚʣʝʥʠʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʦʙʨʘʟʦʚ (ʨʠʩ. 12).  

ʇʘʨʘʤʝʪʨʳ ʩʪʘʪʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ɸʈʋ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʫʷ 

ʧʩʠʭʦʬʠʟʠʯʝʩʢʠʡ ʟʘʢʦʥ ʉʪʠʚʝʥʩʘ. 

ɼʠʥʘʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ɸʈʋ ʚʦʟʥʠʢʘʝʪ, ʣʠʰʴ 

ʪʦʛʜʘ, ʢʦʛʜʘ ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ ʟʥʘʯʠʪʝʣʴʥʦ 

ʠʟʤʝʥʷʝʪʩʷ ʟʘ ʚʨʝʤʷ ʩʨʘʚʥʠʤʦʝ ʩ ʧʦʩʪʦʷʥʥʦʡ 

ʚʨʝʤʝʥʠ ʮʝʧʠ ɸʈʋ. ɺ ʩʣʫʯʘʝ ʟʨʝʥʠʷ 

ʯʝʣʦʚʝʢʘ ʵʪʘ ʧʦʩʪʦʷʥʥʘʷ ʧʨʠʤʝʨʥʦ ʨʘʚʥʘ ʦʜʥʦʡ ʩʝʢʫʥʜʝ.  

ɺ-ʪʨʝʪʴʠʭ, ʛʣʘʟʘ ʯʝʣʦʚʝʢʘ ʧʦʩʪʦʷʥʥʦ ʜʚʠʛʘʶʪʩʷ. ʇʦʚʦʨʦʪʳ ʛʣʘʟ ʚʣʝʚʦ - ʚʧʨʘʚʦ, ʚʚʝʨʭ - 

ʚʥʠʟ ʠ ʚʦʢʨʫʛ ʦʧʪʠʯʝʩʢʦʡ ʦʩʠ ʧʨʦʠʟʚʦʜʷʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʨʝʭ ʧʘʨ ʤʳʰʮ ʢʘʞʜʦʛʦ ʛʣʘʟʘ. ʉ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʧʦʣʝ ʟʨʝʥʠʷ ʧʨʠ ʥʘʢʣʦʥʘʭ ʠ ʧʦʚʦʨʦʪʘʭ 

ʛʦʣʦʚʳ, ʘ ʩ ʜʨʫʛʦʡ ʦʪʩʣʝʞʠʚʘʪʴ ʜʚʠʞʫʱʠʝʩʷ 

ʦʙʲʝʢʪʳ, ʩʦʯʝʪʘʷ ʧʣʘʚʥʳʝ (ʥʠʩʪʘʛʤʳ) ʠ 

ʩʢʘʯʢʦʦʙʨʘʟʥʳʝ (ʩʘʢʢʘʜʳ) ʜʚʠʞʝʥʠʷ. ʆʩʦʙʦ 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʝʙʦʣʴʰʠʝ (ʤʝʥʝʝ 10 

ʫʛʣʦʚʳʭ ʤʠʥʫʪ) ʜʚʠʞʝʥʠʷ ʛʣʘʟ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ ʤʠʢʨʦʩʘʢʢʘʜʳ, ʜʨʝʡʬ ʠ ʪʨʝʤʦʨ 

(ʨʠʩ. 13), ʩʦʚʝʨʰʘʝʤʳʝ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦ.  

ɽʩʣʠ ʠʩʢʫʩʩʪʚʝʥʥʦ ʦʩʪʘʥʦʚʠʪʴ ʜʚʠʞʝʥʠʷ 

ʛʣʘʟ, ʯʝʣʦʚʝʢ ʧʝʨʝʩʪʘʝʪ ʚʠʜʝʪʴ ʥʝʧʦʜʚʠʞʥʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ, 

ʧʦʩʢʦʣʴʢʫ ʚʩʝ ʫʯʘʩʪʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠʭʦʜʷʪ 

ʟʘ ʵʪʦ ʚʨʝʤʷ ʢ ʦʜʠʥʘʢʦʚʦʤʫ ʩʝʨʦʤʫ ʬʦʥʫ ʠʟ-

ʟʘ ʧʝʨʝʭʦʜʘ ɸʈʋ ʟʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠʟ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚ ʩʪʘʪʠʯʝʩʢʠʡ ʨʝʞʠʤ. 

ɺ-ʯʝʪʚʝʨʪʳʭ, ʙʠʥʦʢʫʣʷʨʥʳʡ 

(ʜʚʫʭʛʣʘʟʥʳʡ) ʤʝʭʘʥʠʟʤ ʟʨʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʥʘʤ ʦʩʦʙʦʝ ʦʱʫʱʝʥʠʝ ʦʙʲʝʤʥʦʩʪʠ 

ʠʟʦʙʨʘʞʝʥʠʷ ʪʨʝʭʤʝʨʥʳʭ ʦʙʲʝʢʪʦʚ. ʊʦ ʝʩʪʴ 

ʜʘʝʪ ʥʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʷʪʴ 

ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʛʣʫʙʠʥʫ ʪʦʯʝʢ ʧʦʚʝʨʭʥʦʩʪʠ 

ʦʙʲʝʢʪʘ ʥʘʙʣʶʜʝʥʠʷ. 

ɸʙʩʦʣʶʪʥʫʶ ʛʣʫʙʠʥʫ ʠʣʠ ʜʘʣʴʥʦʩʪʴ ʩʚʝʪʷʱʝʡʩʷ ʪʦʯʢʠ ʚ ʬʠʟʠʢʝ ʯʘʩʪʦ ʩʦʦʪʥʦʩʷʪ ʩ ʝʝ 

ʧʘʨʘʣʣʘʢʩʦʤ ï ʫʛʣʦʤ, ʧʦʜ ʢʦʪʦʨʳʤ ʠʟ ʵʪʦʡ ʪʦʯʢʠ ʚʠʜʝʥ ʙʘʟʠʩ ʥʘʙʣʶʜʝʥʠʷ. ɹʘʟʠʩʦʤ 

ʟʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʤʝʞʛʣʘʟʥʦʝ ʨʘʩʩʪʦʷʥʠʝ (65 ʤʤ). ʇʨʠ ʥʘʙʣʶʜʝʥʠʠ ʩʚʝʪʷʱʝʡʩʷ 

ʪʦʯʢʠ ʠʟ ʜʚʫʭ ʪʦʯʝʢ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʥʘʯʘʣʘ ʦʧʨʝʜʝʣʷʶʪ ʝʝ ʧʘʨʘʣʣʘʢʩ, ʘ ʟʘʪʝʤ ʧʦ ʧʘʨʘʣʣʘʢʩʫ 

ʚʳʯʠʩʣʷʶʪ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʥʝʝ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʩʪʘʥʮʠʠ, ʦʧʨʘʚʜʘʥʥʳʡ  

ʛʝʦʤʝʪʨʠʝʡ ʥʘʙʣʶʜʝʥʠʷ, ʟʘʢʨʝʧʠʣʩʷ ʚ ʘʩʪʨʦʥʦʤʠʠ ʚ ʥʘʟʚʘʥʠʠ ʝʜʠʥʠʮʳ ʜʣʠʥʳ ï ʧʘʨʩʝʢ 

(ʧʘʨʘʣʣʘʢʩ ï ʩʝʢʫʥʜʘ), ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʠʩʪʘʥʮʠʠ ʩ ʢʦʪʦʨʦʡ ʙʘʟʠʩ (ʜʠʘʤʝʪʨ ʦʨʙʠʪʳ ɿʝʤʣʠ) 

ʚʠʜʝʥ ʧʦʜ ʫʛʣʦʤ ʚ ʦʜʥʫ ʫʛʣʦʚʫʶ ʩʝʢʫʥʜʫ.  

 

ʈʠʩ. 12. ʌʠʢʩʠʨʫʡʪʝ ʚʟʛʣʷʜ ʥʘ ʮʝʥʪʨʝ 

ʬʣʘʛʘ 10 ʩʝʢʫʥʜ, ʟʘʪʝʤ ʧʝʨʝʚʝʜʠʪʝ ʝʛʦ ʥʘ 

ʙʝʣʳʡ ʣʠʩʪ ʙʫʤʘʛʠ (ʧʦʪʦʣʦʢ). ɺʳ ʫʚʠʜʠʪʝ 

ʧʨʘʚʠʣʴʥʫʶ ʨʘʩʢʨʘʩʢʫ ʬʣʘʛʘ. 

ʈʠʩ. 13. ʄʠʢʨʦʩʘʢʢʘʜʳ ï ʧʨʷʤʳʝ ʣʠʥʠʠ. 

ɼʨʝʡʬ ï ʢʨʠʚʳʝ ʣʠʥʠʠ. ʊʨʝʤʦʨ ï ʟʠʛʟʘʛʠ 

ʥʘ ʢʨʠʚʳʭ. 
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ʂʦʛʜʘ ʤʳ ʬʠʢʩʠʨʫʝʤ ʚʟʦʨ ʥʘ ʢʘʢʦʡ-ʣʠʙʦ ʪʦʯʢʝ, ʥʘʰʠ ʛʣʘʟʘ ʩʢʘʰʠʚʘʶʪʩʷ ʥʘ ʫʛʦʣ 

ʢʦʥʚʝʨʛʝʥʮʠʠ (ʨʠʩ. 14), ʢʦʪʦʨʳʡ ʨʘʚʝʥ 

ʧʘʨʘʣʣʘʢʩʫ ʵʪʦʡ ʪʦʯʢʠ. ɺʩʝ ʜʨʫʛʠʝ 

ʪʦʯʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦʪʦʨʳʝ ʢʘʞʫʪʩʷ 

ʥʘʤ ʥʘʭʦʜʷʱʠʤʠʩʷ ʥʘ ʦʜʠʥʘʢʦʚʦʤ ʩ 

ʪʦʯʢʦʡ ʬʠʢʩʘʮʠʠ ʨʘʩʩʪʦʷʥʠʠ, 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʥʝʢʦʪʦʨʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʥʘʟʳʚʘʝʤʦʡ ʛʦʨʦʧʪʝʨʦʤ. ɻʦʨʦʧʪʝʨ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʧʳʪʥʳʤ ʧʫʪʝʤ. 

ɽʛʦ ʬʦʨʤʘ ʟʘʚʠʩʠʪ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʜʦ 

ʥʘʙʣʶʜʘʝʤʦʡ ʪʦʯʢʠ. ʍʦʪʷ ʤʳ ʩʤʦʪʨʠʤ 

ʜʚʫʤʷ ʛʣʘʟʘʤʠ, ʥʦ ʦʙʳʯʥʦ ʚʠʜʠʤ ʦʜʠʥ 

ʥʝ ʜʚʦʷʱʠʡʩʷ ʤʠʨ. ʄʳ ʢʘʢ ʙʳ ʚʠʜʠʤ 

ʝʛʦ ʦʜʥʠʤ ʮʠʢʣʦʧʠʯʝʩʢʠʤ ʛʣʘʟʦʤ. 

ɺʦʣʰʝʙʩʪʚʦ ʵʪʦʛʦ ʛʣʘʟʘ ʚ ʪʦʤ, ʯʪʦ ʦʥ 

ʜʘʝʪ ʥʘʤ ʦʱʫʱʝʥʠʝ ʦʙʲʝʤʥʦʩʪʠ ʠ 

ʩʣʠʪʥʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ. ɽʛʦ 

ʩʝʨʝʜʠʥʥʦʝ ʧʦʣʦʞʝʥʠʝ (ʨʠʩ. 14) ʤʦʞʝʪ 

ʤʝʥʷʪʩɹʷ ʧʨʠ ʘʤʙʣʠʦʧʠʠ, ʩʤʝʱʘʷʩʴ ʚ 

ʩʪʦʨʦʥʫ ʚʝʜʫʱʝʛʦ ʛʣʘʟʘ. 

ɿʘʜʘʚ ʧʦʣʦʞʝʥʠʝ ʮʠʢʣʦʧʠʯʝʩʢʦʛʦ 

ʛʣʘʟʘ ʠ ʝʛʦ ʣʠʥʠʶ ʚʠʟʠʨʦʚʘʥʠʷ 

ʚʳʙʨʘʥʥʦʡ ʪʦʯʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʞʥʦ 

ʚʚʝʩʪʠ ʧʦʥʷʪʠʝ ʜʠʩʧʘʨʘʪʥʦʩʪʠ ʜʣʷ 

ʧʘʨʳ ʠʟʦʙʨʘʞʝʥʠʡ ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ 

ʛʣʘʟʘ ʵʪʦʡ ʪʦʯʢʠ.  ɼʠʩʧʘʨʘʪʥʦʩʪʴ 

ʨʘʚʥʘ ʩʫʤʤʝ ʤʦʜʫʣʝʡ ʦʪʢʣʦʥʝʥʠʡ ʵʪʠʭ 

ʠʟʦʙʨʘʞʝʥʠʡ ʦʪ ʠʟʦʙʨʘʞʝʥʠʡ ʪʦʯʢʠ 

ʛʦʨʦʧʪʝʨʘ, ʧʝʨʝʩʝʢʘʝʤʦʡ ʣʠʥʠʡ 

ʚʠʟʠʨʦʚʘʥʠʷ ʮʠʢʣʦʧʠʯʝʩʢʦʛʦ ʛʣʘʟʘ. ɼʣʷ ʪʦʯʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʘʣʴʰʝ ʛʦʨʦʧʪʝʨʘ 

ʜʠʩʧʘʨʘʪʥʦʩʪʠ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʘ ʜʣʷ ʪʦʯʢʠ ʙʣʠʞʝ ʛʦʨʦʧʪʝʨʘ 

ʦʪʨʠʮʘʪʝʣʴʥʦʝ. ʄʦʞʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʜʠʩʧʘʨʘʪʥʦʩʪʴ ʪʦʯʢʠ ɺ (ʉ) ʥʘ ʨʠʩ. 14 ʨʘʚʥʘ ʨʘʟʥʦʩʪʠ 

ʧʘʨʘʣʣʘʢʩʦʚ ʪʦʯʝʢ ɸ ʠ ɺ (ʉ), ʪʦ ʝʩʪʴ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʤʫ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʤʫ ʧʘʨʘʣʣʘʢʩʫ.  

ʏʝʣʦʚʝʢ ʩʧʦʩʦʙʝʥ ʦʮʝʥʠʚʘʪʴ 

ʜʠʩʧʘʨʘʪʥʦʩʪʴ ʪʦʯʝʢ ʣʦʢʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʲʝʢʪʘ ʥʘʙʣʶʜʝʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʮʠʘʣʴʥʳʭ ʙʠʥʦʢʫʣʷʨʥʳʭ ʥʝʡʨʦʥʦʚ 

ʟʨʠʪʝʣʴʥʦʡ ʢʦʨʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʂʘʞʜʳʡ 

ʪʘʢʦʡ ʥʝʡʨʦʥ ʨʘʙʦʪʘʝʪ, ʧʦʣʫʯʘʷ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʩʠʛʥʘʣʳ ʨʝʮʝʧʪʠʚʥʳʭ ʧʦʣʝʡ ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ 

ʛʣʘʟʘ. ɺʝʩʦʚʳʝ ʬʫʥʢʮʠʠ ʵʪʠʭ ʧʦʣʝʡ ʯʘʩʪʦ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ ʠ ʤʥʠʤʦʡ  

ʯʘʩʪʷʤʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʝʡʚʣʝʪʘ (wevalet ï 

ʚʩʧʣʝʩʢ) ɻʘʙʦʨʘ. ʕʪʠ ʬʫʥʢʮʠʠ ʥʝ ʦʙʣʘʜʘʶʪ 

ʢʨʫʛʦʚʦʡ ʩʠʤʤʝʪʨʠʝʡ, ʚ ʦʪʣʠʯʠʠ ʦʪ ʚʝʩʦʚʳʭ 

ʬʫʥʢʮʠʡ ʧʝʨʚʠʯʥʳʭ ʨʝʮʝʧʪʠʚʥʳʭ ʧʦʣʝʡ 

ʛʘʥʛʣʠʦʟʥʳʭ ʥʝʡʨʦʥʦʚ ʩʝʪʯʘʪʢʠ, ʥʦ ʥʘ ʫʨʦʚʥʝ 

ʢʦʨʳ ʤʦʟʛʘ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʩʠʥʪʝʟ ʠʟ 

ʧʝʨʚʠʯʥʳʭ ʜʨʫʛʠʭ ʨʝʮʝʧʪʠʚʥʳʭ ʧʦʣʝʡ ʩ 

ʥʝʦʙʭʦʜʠʤʳʤʠ ʬʫʥʢʮʠʷʤʠ.  

ɿʜʝʩʴ ʤʳ ʧʨʝʜʣʦʞʠʤ ʤʦʜʝʣʴ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʩʧʘʨʘʪʥʦʩʪʠ ʩ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʤʠ 

ʚʝʩʦʚʳʤʠ ʬʫʥʢʮʠʷʤʠ ʨʝʮʝʧʪʠʚʥʳʭ ʧʦʣʝʡ ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ ʛʣʘʟʘ. ʅʘ ʨʠʩ. 15 ʚʚʝʨʭʫ ʩʣʝʚʘ 

ʧʦʢʘʟʘʥ ʛʨʘʬʠʢ ʧʦʚʝʨʭʥʦʩʪʠ ʪʘʢʦʡ ʬʫʥʢʮʠʠ. ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʴ ʤʦʜʫʣʠʨʦʚʘʥʘ ʧʦ 

ʷʨʢʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʩʦʪʦʡ ʝʝ ʪʦʯʝʢ. ʉʧʨʘʚʘ ʚʠʜ ʛʨʘʬʠʢʘ ʩʚʝʨʭʫ, ʜʦʧʦʣʥʝʥʥʳʡ  

ʈʠʩ. 14. ɹʠʥʦʢʫʣʷʨʥʘʷ ʜʠʩʧʘʨʘʪʥʦʩʪʴ ï 

ʦʩʥʦʚʘ ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ.  

 
 

RGBD - ʢʦʤʧʦʥʝʥʪʳ  

 

ʈʠʩ. 15. ʄʦʜʝʣʴ ʦʧʨʝʜʝʣʝʥʠʷ 

ʜʠʩʧʘʨʘʪʥʦʩʪʠ ʩʚʝʪʣʦʛʦ ʦʙʲʝʢʪʘ.  

 
 

RGBD - ʢʦʤʧʦʥʝʥʪʳ  

 

΄ΣάΞΔΩΜΞΦΔΫΜΜΖΛΣΥΔ

ͨΣΥΣΤΧΙΥ

;ΠΙήΙΡΜΙ

ΜΛΣΕΥΔΚΙΡΜδ

ΘΔΟαΡΙΝΧΣάΞΜ

;ͩʹͪͧ

ʹΙΖΰΝΗΟΔΛ ͼΥΔΖΰΝΗΟΔΛ

ΈΜΞΟΣΤΜάΙΦΞΜΝΗΟΔΛ

;ΣΣΧΖΙΧΦΧΖΨγήΜΙ

ΧΣάΞΜΦΙΧάΔΧΞΜ

ͩΔΟαΡδδ

ΧΣάΞΔ

ͦΟΜΚΡδδ

ΧΣάΞΔ

ͩΔΟαΡδδΗΥΔΡΜΫΔΛΣΡΰΦΟΜδΡΜδΜΛΣΕΥΔΚΙΡΜδ

ͦΟΜΚΡδδΗΥΔΡΜΫΔ

ΛΣΡΰΦΟΜδΡΜδ

10'

10'

; ͼͩͽͥͧ

΅ΗΣΟΞΣΡΖΙΥΗΙΡΫΜΜ

; ͼͦͽͥͧ

;ΠΙήΙΡΜΙ

ΜΛΣΕΥΔΚΙΡΜδ

ΕΟΜΚΡΙΝΧΣάΞΜ

;ͦʹͪͧ

3ò- 30ò-ΥΔΛΥΙέΙΡΜΙΤΣΗΟΨΕΜΡΙ

;ͩʹͪ ͧ + ;ͼͩͽͥͧ= ΘΜΦΤΔΥΔΧΡΣΦΧαΘΔΟαΡΙΝΧΣάΞΜ(+)

;ͦʹͪ ͧ + ;ͼͦͽͥͧ= ΘΜΦΤΔΥΔΧΡΣΦΧαΕΟΜΚΡΙΝΧΣάΞΜ(-)

ͧ

ͥ

;

΄ΣάΞΔΩΜΞΦΔΫΜΜΖΛΣΥΔ

ͨΣΥΣΤΧΙΥ

;ΠΙήΙΡΜΙ

ΜΛΣΕΥΔΚΙΡΜδ

ΘΔΟαΡΙΝΧΣάΞΜ

;ͩʹͪͧ

ʹΙΖΰΝΗΟΔΛ ͼΥΔΖΰΝΗΟΔΛ

ΈΜΞΟΣΤΜάΙΦΞΜΝΗΟΔΛ

;ΣΣΧΖΙΧΦΧΖΨγήΜΙ

ΧΣάΞΜΦΙΧάΔΧΞΜ

ͩΔΟαΡδδ

ΧΣάΞΔ

ͦΟΜΚΡδδ

ΧΣάΞΔ

ͩΔΟαΡδδΗΥΔΡΜΫΔΛΣΡΰΦΟΜδΡΜδΜΛΣΕΥΔΚΙΡΜδ

ͦΟΜΚΡδδΗΥΔΡΜΫΔ

ΛΣΡΰΦΟΜδΡΜδ

10'

10'

; ͼͩͽͥͧ

΅ΗΣΟΞΣΡΖΙΥΗΙΡΫΜΜ

; ͼͦͽͥͧ

;ΠΙήΙΡΜΙ

ΜΛΣΕΥΔΚΙΡΜδ

ΕΟΜΚΡΙΝΧΣάΞΜ

;ͦʹͪͧ

3ò- 30ò-ΥΔΛΥΙέΙΡΜΙΤΣΗΟΨΕΜΡΙ

;ͩʹͪ ͧ + ;ͼͩͽͥͧ= ΘΜΦΤΔΥΔΧΡΣΦΧαΘΔΟαΡΙΝΧΣάΞΜ(+)

;ͦʹͪ ͧ + ;ͼͦͽͥͧ= ΘΜΦΤΔΥΔΧΡΣΦΧαΕΟΜΚΡΙΝΧΣάΞΜ(-)

ͧ

ͥ

;
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ʣʠʥʠʷʤʠ ʨʘʚʥʦʛʦ ʫʨʦʚʥʷ. ʉʥʠʟʫ ʠʟʦʙʨʘʞʝʥʘ ʤʦʜʝʣ,ɹ ʥʘ ʢʦʪʦʨʦʡ ʢʨʦʤʝ ʨʝʮʝʧʪʠʚʥʳʭ ʧʦʣʝʡ 

ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ ʛʣʘʟʘ ʧʦʢʘʟʘʥʳ ʵʣʝʤʝʥʪʳ ʣʦʛʘʨʠʬʤʠʨʦʚʘʥʠʷ ʠ ʚʳʯʠʪʘʥʠʷ ʚʭʦʜʥʳʭ 

ʩʠʛʥʘʣʦʚ. ɺʳʭʦʜʳ ʤʦʜʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʜʚʫʤ ʦʪʜʝʣʴʥʳʤ ʙʠʥʦʢʫʣʷʨʥʳʤ ʥʝʡʨʦʥʘʤ. ʆʜʠʥ  

ʥʝʡʨʦʥ (+ȹ) ʨʝʘʛʠʨʫʝʪ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʘʟʥʦʩʪʴ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ, ʢʦʪʦʨʘʷ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʩʧʘʨʘʪʥʦʩʪʠ ʪʦʯʝʢ ʠʟʦʙʨʘʞʝʥʠʡ ʩʚʝʪʣʦʛʦ ʦʙʲʝʢʪʘ 

(ʣʠʥʠʠ) ʥʘ ʨʝʮʝʧʪʠʚʥʳʭ ʧʦʣʷʭ. ɼʨʫʛʦʡ ʥʝʡʨʦʥ (ïȹ) ʨʝʘʛʠʨʫʝʪ ʥʘ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʨʘʟʥʦʩʪʴ 

ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ, ʝʩʣʠ ʜʠʩʧʘʨʘʪʥʦʩʪʴ ʩʚʝʪʣʦʛʦ ʦʙʲʝʢʪʘ ʦʪʨʠʮʘʪʝʣʴʥʘ. 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʨʝʘʢʮʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʙʠʥʦʢʫʣʷʨʥʳʭ ʥʝʡʨʦʥʦʚ ʜʘʝʪ ʢʘʨʪʫ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʜʠʩʧʘʨʘʪʥʦʩʪʝʡ ʧʦ ʧʦʣʶ ʟʨʝʥʠʷ, ʢʦʪʦʨʘʷ ʘʥʘʣʦʛʠʯʥʘ 

ʢʘʨʪʘʤ ʛʣʫʙʠʥʳ, ʧʨʠʚʝʜʝʥʥʳʤ ʚʳʰʝ, ʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʠʭ ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʴʶ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʝʩʪʦʧʦʣʦʞʝʥʠʶ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʷʨʢʦʩʪʠ. ʄʦʜʝʣʴ 

ʥʝ ʨʝʘʛʠʨʫʝʪ ʥʘ ʜʠʩʧʘʨʘʪʥʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʡ ʪʦʯʝʢ ʦʜʥʦʨʦʜʥʦ ʦʢʨʘʰʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʚʦʡʩʪʚʫ ʥʘʰʝʛʦ ʟʨʝʥʠʷ. ɸʥʘʣʠʟ ʨʘʙʦʪʳ ʤʦʜʝʣʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʦʧʪʠʯʝʩʢʠʭ 

ʩʠʛʥʘʣʘʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʠʥʠʤʠʟʘʮʠʷ ʦʰʠʙʦʢ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʩʧʘʨʘʪʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ 

ʨʘʟʤʝʨʝ ʣʦʢʘʣʴʥʳʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ ʷʨʢʦʩʪʠ ʦʢʨʘʩʢʠ ʦʙʲʝʢʪʘ ʤʥʦʛʦ ʤʝʥʴʰʝ ʨʘʟʤʝʨʘ 

ʨʝʮʝʧʪʠʚʥʳʭ ʧʦʣʝʡ. ʂʨʦʤʝ ʪʦʛʦ ʫʛʣʦʚʦʡ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʥʝʦʜʥʦʨʦʜʥʦʩʪʷʤʠ ʜʦʣʞʝʥ ʙʳʪʴ 

ʤʥʦʛʦ ʤʝʥʴʰʝ ʫʛʣʦʚʦʛʦ ʟʥʘʯʝʥʠʷ ʜʠʩʧʘʨʘʪʥʦʩʪʝʡ. ʕʬʬʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʤʠʥʠʤʠʟʘʮʠʠ 

ʦʰʠʙʦʢ ʷʚʣʷʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʢʦʥʪʫʨʦʚ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ. ʀʤʝʥʥʦ ʪʘʢʫʶ ʦʧʝʨʘʮʠʶ 

ʧʨʦʠʟʚʦʜʠʪ ʩʦʚʤʝʩʪʥʦʝ ʜʝʡʩʪʚʠʝ ɸʈʋ ʟʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʤʝʭʘʥʠʟʤʘ ʤʠʢʨʦʩʘʢʢʘʜ. 

ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʘʤʧʣʠʪʫʜʘ ʤʠʢʨʦʩʘʢʢʘʜ (ʨʠʩ. 13) ʦʜʥʦʛʦ ʧʦʨʷʜʢʘ 

ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʛʣʫʙʠʥʦʡ ʟʦʥʳ ʩʣʠʷʥʠʷ (ʨʠʩ. 14) ï 10 ʫʛʣʦʚʳʭ ʤʠʥʫʪ. ʇʦʩʣʝʜʥʝʝ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʥʘʨʷʜʫ ʩ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʪʨʘʝʢʪʦʨʠʡ ʤʠʢʨʦʩʘʢʢʘʜ ʠ ʜʨʝʡʬʘ, ʧʦʟʚʦʣʷʝʪ 

ʵʬʬʝʢʪʠʚʥʦ ʫʩʨʝʜʥʷʪʴ ʢʘʨʪʳ ʜʠʩʧʘʨʘʪʥʦʩʪʝʡ ʧʦ ʚʨʝʤʝʥʠ. 

ʅʘ ʨʠʩ. 15 ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʤʦʜʝʣʠ ʨʝʘʛʠʨʫʶʱʝʡ ʥʘ ʧʦʚʳʰʝʥʥʫʶ ʷʨʢʦʩʪʴ ʠʣʠ 

ʣʦʢʘʣʴʥʦʝ ʚʢʣʶʯʝʥʠʝ ʩʚʝʪʘ. ʄʦʜʝʣʴ, ʨʝʘʛʠʨʫʶʱʘʷ ʥʘ ʧʦʥʠʞʝʥʥʫʶ ʷʨʢʦʩʪʴ (ʪʝʤʥʳʡ ʦʙʲʝʢʪ) 

ʠʣʠ ʣʦʢʘʣʴʥʦʝ ʚʳʢʣʶʯʝʥʠʝ ʩʚʝʪʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʝʝ ʥʘʣʠʯʠʝʤ ʠʥʚʝʨʪʦʨʦʚ ʧʦ ʚʭʦʜʘʤ 

ʩʠʛʥʘʣʦʚ.  

ʇʦʛʛʠʦ ʠ ʌʠʰʝʨ (1977) ʦʙʥʘʨʫʞʠʣʠ ʯʝʪʳʨʝ ʪʠʧʘ ʙʠʥʦʢʫʣʷʨʥʳʭ ʥʝʡʨʦʥʦʚ ʩ 

ʤʦʜʫʣʷʮʠʦʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʧʨʠʚʝʜʝʥʥʳʤʠ ʥʘ ʨʠʩ. 16. ʅʘʰʘ ʤʦʜʝʣʴ ʦʙʲʷʩʥʷʝʪ 

ʚʦʟʙʫʞʜʝʥʠʝ ʥʝʡʨʦʥʘ ʥʘ ʜʘʣʴʥʶʶ ʠ ʶʣʠʞʥʶʶ ʜʠʩʧʘʨʘʪʥʦʩʪʠ. ʄʦʜʝʣ,ɹ ʧʦʣʫʯʘʶʱʘʷʩʷ 

ʩʫʤʤʠʨʦʚʘʥʠʝʤ ʚʳʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ +ȹ ʠ ïȹ, ʦʙʲʷʩʥʷʝʪ ʪʦʨʤʦʞʝʥʠʝ ʥʝʡʨʦʥʘ ʥʘ ʥʫʣʝʚʫʶ 

ʜʠʩʧʘʨʘʪʥʦʩʪʴ, ʘ ʵʪʘ ʞʝ ʤʦʜʝʣʴ ʩ ʠʥʚʝʨʩʠʝʡ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʦʙʲʷʩʥʷʝʪ ʚʦʟʙʫʞʜʝʥʠʝ 

ʥʝʡʨʦʥʘ ʥʘ ʥʫʣʝʚʫʶ ʜʠʩʧʘʨʘʪʥʦʩʪʴ.  

ʆʩʦʙʦ ʦʪʤʝʪʠʤ, ʯʪʦ ʧʨʠʚʝʜʝʥʥʘ ̫ʤʦʜʝʣ ɹ

ʦʙʣʘʜʘʶʪ ʠʥʚʘʨʠʘʥʪʥʦʩʪʴʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʠʟʤʝʥʝʥʠʷʤ ʘʤʧʣʠʪʫʜʳ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

ʦʧʪʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ. ʊʘʢ ʢʘʢ ʚʳʯʠʩʣʷʝʤʘʷ 

ʨʘʟʥʦʩʪʴ ʣʦʛʘʨʠʬʤʦʚ ʜʚʫʭ ʚʝʣʠʯʠʥ ʨʘʚʥʘ 

ʦʪʥʦʰʝʥʠʶ ʵʪʠʭ ʚʝʣʠʯʠʥ, ʪʦ ʦʜʠʥʘʢʦʚʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʷʨʢʦʩʪʠ ʠ ʩʜʚʠʛʘ ʦʧʪʠʯʝʩʢʠʭ 

ʩʠʛʥʘʣʦʚ ʩʦʢʨʘʱʘʶʪʩʷ. ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʟʥʦʩʪʠ 

ʩʜʚʠʛʘ, ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʚʠʜʘ, ʧʨʠ 

ʣʦʛʘʨʠʬʤʠʨʦʚʘʥʠʠ ʜʘʝʪ ʣʠʥʝʡʥʫʶ 

ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʤʦʜʝʣʠ ʦʪ 

ʜʠʩʧʘʨʘʪʥʦʩʪʠ. 

ɹʠʥʦʢʫʣʷʨʥʦʝ ʟʨʝʥʠʝ ʯʝʣʦʚʝʢʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʬʫʟʠʶ (ʩʣʠʷʥʠʝ) 

ʠʟʦʙʨʘʞʝʥʠʡ, ʬʦʨʤʠʨʫʝʤʳʭ ʤʦʟʛʦʤ ʩ ʧʦʤʦʱʴʶ ʢʘʞʜʦʛʦ ʠʟ ʜʚʫʭ ʝʛʦ ʛʣʘʟ, ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʚʝʩʴʤʘ ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ, ʪʨʝʙʫʶʱʠʡ ʠʟʫʯʝʥʠʷ. ɼʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʦʙʲʝʤʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʚʘʞʥʦ ʪʦ, ʯʪʦ ʛʣʫʙʠʥʘ ʚʠʜʠʤʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʘ 

ʥʘ ʪʨʠ ʟʦʥʳ. ʅʘʙʣʶʜʝʥʠʝ ʜʦ ʪʨʝʭ ʤʝʪʨʦʚ, ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ, ʢʘʢ ʢʦʥʚʝʨʛʝʥʮʠʠ, 

ʪʘʢ ʠ ʘʢʢʦʤʦʜʘʮʠʠ. ʆʪ ʪʨʝʭ ʜʦ ʰʝʩʪʠ ʤʝʪʨʦʚ ʠʟʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʢʦʥʚʝʨʛʝʥʮʠʷ. ɼʦ 1300 ï 

2600 ʤʝʪʨʦʚ ʤʳ ʩʧʦʩʦʙʥʳ ʚʠʜʝʪʴ ʨʝʣʴʝʬʥʦʩʪʴ (ʛʣʫʙʠʥʫ) ʩʮʝʥʳ, ʙʣʘʛʦʜʘʨʷ ʦʮʝʥʢʝ 

ʜʠʩʧʘʨʘʪʥʦʩʪʠ. ʈʘʟʨʝʰʝʥʠʝ ʧʦ ʛʣʫʙʠʥʝ (ʜʠʩʧʘʨʘʪʥʦʩʪʠ) ʟʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ 

ʈʠʩ. 16. ʄʦʜʫʣʷʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʙʠʥʦʢʫʣʷʨʥʳʭ ʥʝʡʨʦʥʦʚ.  

 
 

RGBD - ʢʦʤʧʦʥʝʥʪʳ  
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ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 3 ʜʦ 30 ʫʛʣʦʚʳʭ ʩʝʢʫʥʜ ʫ ʨʘʟʥʳʭ ʣʶʜʝʡ. ʕʪʠ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʯʠʪʘʪʴ 

ʯʠʩʣʦ ʨʘʟʣʠʯʠʤʳʭ ʯʝʣʦʚʝʢʦʤ ʧʣʘʥʦʚ ʧʦ ʛʣʫʙʠʥʝ. ʈʘʩʯʝʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ 1 

ʤʝʪʨʘ ʜʦ çʙʝʩʢʦʥʝʯʥʦʩʪʠè ʯʠʩʣʦ ʧʣʘʥʦʚ ʨʘʚʥʦ 450 ʧʨʠ ʨʘʟʨʝʰʝʥʠʠ ʧʦ ʛʣʫʙʠʥʝ ʚ 30 ʫʛʣʦʚʳʭ 

ʩʝʢʫʥʜ.  

ʆʪʤʝʪʠʤ, ʯʪʦ, ʥʘʧʨʠʤʝʨ, ʢʦʥʩʪʨʫʢʮʠʷ ʦʙʲʸʤʥʦʛʦ ʤʦʥʠʪʦʨʘ ʇʂɹ çʈʝʣʴʝʬè ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʩʦʪʝʥ ʠ ʜʘʞʝ ʪʳʩʷʯ ʧʣʘʥʦʚ ʨʘʟʨʝʰʝʥʠʷ ʧʦ ʛʣʫʙʠʥʝ, ʘ ʢʦʥʩʪʨʫʢʮʠʷ 

ʤʦʥʠʪʦʨʘ ʧʦ ʪʝʭʥʦʣʦʛʠʠ DepthCube ʦʙʝʩʧʝʯʠʚʘʝʪ 20 ʧʣʘʥʦʚ ʨʘʟʨʝʰʝʥʠʷ ʧʦ ʛʣʫʙʠʥʝ, ʧʨʠ 

ʵʪʦʤ ʨʘʟʨʘʙʦʪʯʠʢʠ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʠʤ ʫʜʘʣʦʩʴ ʩʛʣʘʜʠʪʴ ʜʠʩʢʨʝʪʥʦʩʪʴ (ʢʫʣʠʩʥʦʩʪʴ) 

ʠʟʦʙʨʘʞʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʥʠʟʢʠʤ ʨʘʟʨʝʰʝʥʠʝʤ ʧʦ ʛʣʫʙʠʥʝ, ʩ ʧʦʤʦʱʴʶ ʦʨʠʛʠʥʘʣʴʥʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ʩʛʣʘʞʠʚʘʥʠʷ. 

ɺʘʞʥʳʤʠ ʷʚʣʷʶʪʩʷ ʧʦʨʦʛʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʨʝʥʠʷ. ʇʦʨʦʛ ʢʦʥʚʝʨʛʝʥʮʠʠ 

ʦʮʝʥʠʚʘʝʪʩʷ ʩʤʝʱʝʥʠʝʤ ʦʙʲʝʢʪʘ ʚ ʛʣʫʙʠʥʫ ʥʘ 3 ʫʛʣʦʚʳʝ ʤʠʥʫʪʳ. ʇʦʨʦʛ ʘʢʢʦʤʦʜʘʮʠʠ ʥʘ 30 

ʫʛʣʦʚʳʭ ʤʠʥʫʪ. ʇʨʠ ʧʨʝʚʳʰʝʥʠʠ ʧʦʨʦʛʘ ʟʨʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʩʪʨʘʠʚʘʝʪʩʷ 

ʥʘ ʥʦʚʫʶ ʛʣʫʙʠʥʫ. 

ɺ hʢʦʣʴʥʳʭ ʫʯʝʙʥʠʢʘʭ ʧʦ ʙʠʦʣʦʛʠʠ ʠ ʜʘʞʝ ʚ ʫʯʝʙʥʠʢʘʭ ʧʦ ʪʝʣʝʚʠʜʝʥʠʶ ʛʣʘʟ ʯʘʩʪʦ 

ʫʧʦʜʦʙʣʷʶʪ ʬʦʪʦʘʧʧʘʨʘʪʫ ʠʣʠ ʪʝʣʝʢʘʤʝʨʝ. ʂʘʢ ʤʳ ʠʤʝʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʫʙʝʜʠʪʴʩʷ ʵʪʦ ʚʝʩʴʤʘ 

ʫʧʨʦʱʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ ʦʙʲʸʤʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ, ʢʦʛʜʘ ʧʝʨʝʜ 

ʥʘʤʠ ʚʩʪʘʝʪ ʧʨʦʙʣʝʤʘ ʩʦʟʜʘʥʠʷ ʪʨʝʭʤʝʨʥʦʡ, ʜʠʥʘʤʠʯʥʦʡ ʤʦʜʝʣʠ (ʢʘʨʪʳ) ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ, 

ʧʦ ʩʫʱʝʩʪʚʫ, ʪʦʣʴʢʦ ʟʨʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ  ʯʝʣʦʚʝʢʘ ʩʣʫʞʠʪ ʥʘʤ ʧʨʠʤʝʨʦʤ ʝʝ ʨʝʰʝʥʠ.̫ 

ʇʨʠʤʝʨ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ ʪʨʫʜʥʦ ʜʦʩʷʛʘʝʤʳʤ  ʜʘʞʝ ʥʘ ʧʝʨʚʳʭ (ʥʠʟʢʠʭ) ʫʨʦʚʥʷʭ ʟʨʠʪʝʣʴʥʦʡ 

ʩʠʩʪʝʤʳ. ɺʳʟʳʚʘʝʪ ʚʦʩʭʠʱʝʥʠʝ, ʩʢʘʞʝʤ, ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʘʜʘʧʪʘʮʠʠ. 

 

ɸʜʘʧʪʘʮʠʷ 

 

ʄʳ ʞʠʚʝʤ ʚ ʤʠʨʝ, ʥʘʧʦʣʥʝʥʥʦʤ ʩʚʝʪʦʤ. ɼʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʷʨʢʦʩʪʝʡ ʦʢʨʫʞʘʶʱʠʭ 

ʦʙʲʝʢʪʦʚ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʧʷʪʥʘʜʮʘʪʠ ʧʦʨʷʜʢʦʚ (ʢʚʘʜʨʘʣʠʦʥʘ ʨʘʟ). ʕʪʦ ʜʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ 

ʟʥʘʯʝʥʠʡ ʧʣʝʥʦʧʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ, ʦ ʢʦʪʦʨʦʡ  ʤʳ ʛʦʚʦʨʠʣʠ ʚ ʥʘʯʘʣʝ ʩʪʘʪʴʠ. ʅʘ ʨʠʩ. 17 

ʧʨʠʚʝʜʝʥ ʜʠʘʧʘʟʦʥ ʷʨʢʦʩʪʝʡ ʙʝʣʦʡ ʙʫʤʘʛʠ ʦʩʚʝʱʘʝʤʦʡ ʨʘʟʣʠʯʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʦʩʚʝʱʝʥʠʷ. 

ɼʘʞʝ ʩʦʟʜʘʥʠʝ ʪʘʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʷʨʢʦʩʪʝʡ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʠʟʚʝʩʪʥʫʶ ʧʨʦʙʣʝʤʫ. ɺʦ ʚʩʝʤ ʵʪʦʤ ʜʠʘʧʘʟʦʥʝ ʛʣʘʟ ʩʦʭʨʘʥʷʝʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʭʦʪʷ ʢʘʢ 

ʞʘʣʦʚʘʣʩʷ ʅʴʶʪʦʥ (1691) ʚ ʩʚʦʝʤ ʧʠʩʴʤʝ ʃʦʢʢʫ, ʝʤʫ ʧʨʠʰʣʦʩʴ ʪʨʦʝ ʩʫʪʦʢ ʩʠʜʝʪʴ ʚ ʧʦʣʥʦʡ 

ʪʝʤʥʦʪʝ, ʯʪʦʙʳ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʧʦʩʣʝʦʙʨʘʟʦʚ ʉʦʣʥʮʘ ʧʦʩʣʝ ʥʘʙʣʶʜʝʥʠʠ ʝʛʦ ʚ ʪʝʣʝʩʢʦʧ. ɹʦʡʣʴ 

(1664) ʚ ʪʘʢʠʭ ʦʧʳʪʘʭ ʧʦʣʫʯʠʣ ʦʞʦʛ ʩʝʪʯʘʪʢʠ ʠ ʧʨʦʜʦʣʞʘʣ ʚʠʜʝʪʴ ʦʙʨʘʟ ʉʦʣʥʮʘ ʩ ʟʘʢʨʳʪʳʤʠ 

ʛʣʘʟʘʤʠ ʜʘʞʝ ʩʧʫʩʪʷ 10 ʣʝʪ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʧʦʩʣʝ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʚ 

ʪʝʤʥʦʪʝ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʚʠʜʝʪʴ ʥʠʯʪʦʞʥʫʶ ʚʩʧʳʰʢʫ ʩʚʝʪʘ ʵʢʚʠʚʘʣʝʥʪʥʫʶ ʚʦʩʧʨʠʷʪʠʶ 

ʜʝʩʷʪʠ ʬʦʪʦʥʦʚ. ʅʠ ʦʜʥʘ ʪʝʣʝʚʠʟʠʦʥʥʘʷ ʢʘʤʝʨʘ ʥʝ ʤʦʞʝʪ ʧʝʨʝʢʨʳʪʴ ʪʘʢʦʡ ʜʠʘʧʘʟʦʥ 

ʷʨʢʦʩʪʝʡ. ɺ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʤʳ ʤʦʞʝʤ ʧʦʧʳʪʘʪʴʩʷ ʧʝʨʝʢʨʳʪʴ ʝʛʦ ʩ ʧʦʤʦʱʴʶ ʪʨʝʭ ʪʝʣʝʢʘʤʝʨ 

ʨʘʟʥʳʭ ʜʠʘʧʘʟʦʥʦʚ, ʦʭʚʘʯʝʥʥʳʭ ʛʣʫʙʦʢʠʤʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤʠ ʦʙʨʘʪʥʳʤʠ ʩʚʷʟʷʤʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʨʝʛʫʣʠʨʦʚʦʢ ʨʝʞʠʤʦʚ (ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʩʠʣʝʥʠʷ).  

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʝʭʤʝʨʥʦʡ ʠʥʪʝʨʘʢʪʠʚʥʦʩʪʠ ʦʙʲʸʤʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʩʣʝʜʫʶʱʠʝ ʩʠʪʫʘʮʠʠ: ʩʥʘʯʘʣʘ ʚr  ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʦʤʝʱʝʥʠʠ, ʘ ʟʘʪʝʤ ʚʳʰʣʠ 

ʠʟ ʜʦʤʘ ʧʦʣʶʙʦʚʘʪʴʩʷ ʟʘʢʘʪʦʤ ʠʣʠ, ʜʚʠʛʘʷʩʴ ʚ ʘʚʪʦʤʦʙʠʣʝ ʧʦ ʷʨʢʦ ʦʩʚʝʱʝʥʥʦʡ ʘʚʪʦʩʪʨʘʜʝ, 

ʟʘʝʭʘʣʠ ʚ ʪʦʥʥʝʣʴ. ʇʝʨʝʧʘʜʳ ʷʨʢʦʩʪʠ, ʚʳʟʚʘʥʥʳʝ ʚʘhʠʤ ʧʦʚʝʜʝʥʠʝʤ, ʚʝʩʴʤʘ ʚʝʣʠʢʠ ʠ ʜʣʷ 

ʨʝʘʣʠʩʪʠʯʥʦʩʪʠ ʦʙʲʸʤʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʪʝʣʝʚʠʟʠʦʥʥʘʷ ʤʦʜʝʣʴ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʝʢʫʱʝʡ ʦʩʚʝʱʝʥʥʦʩʪʠ ʥʘ ʤʝʩʪʥʦʩʪʠ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʳʟʳʚʘʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʧʨʦʙʣʝʤʘ ʦʪʦʙʨʘʞʝʥʠʷ ʪʦʥʘ  (TM - Tone 

Mapping ) ï ʩʞʘʪʠʷ ʩʚʝʪʦʚʦʛʦ ʜʠʘʧʘʟʦʥʘ ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʠʟʦʙʨʘʞʝʥʠʠ ʰʠʨʦʢʦʛʦ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ (HDR ï High Dynamic Range) ʚ ʚʠʟʫʘʣʠʟʠʨʫʝʤʳʡ ʫʟʢʠʡ 

ʜʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ (LDR ï Low Dynamic Range). ʅʘʧʨʠʤʝʨ, ʚ ʄʠʥʝʩʦʪʩʢʦʤ ʀʥʩʪʠʪʫʪʝ 

ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʠ (2009) ʨʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʊʄ ʥʘ ʦʩʥʦʚʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʫʨʘʚʥʝʥʠʷ ʅʘʢʘ ï ʈʘʰʪʦʥʘ, ʧʦʟʚʦʣʷʶʱʠʡ ʥʝ ʪʦʣʴʢʦ ʩʞʠʤʘʪʴ HDR, ʥʦ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʣʦʢʘʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʢʦʥʪʨʘʩʪʘ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʫʩʪʨʘʥʷʪʴ ʧʦʪʝʨʠ ʮʚʝʪʘ.  
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ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʙʨʦʩ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʪʨʘʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʨʠʨʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʥʝ ʚʝʣʠʢ, ʦʙʳʯʥʦ ʥʝ ʙʦʣʝʝ 40 ʨʘʟ. ʇʨʠʤʝʨʥʦ ʪʘʢʦʡ ʞʝ ʜʠʘʧʘʟʦʥ ʷʨʢʦʩʪʠ ʦʪʦʙʨʘʞʘʝʪ 

ʟʨʝʥʠʝ ʯʝʣʦʚʝʢʘ ʙʝʟ ʘʜʘʧʪʘʮʠʠ. 

ʂʣʘʩʩʠʯʝʩʢʠʡ ʧʨʠʤʝʨ ʦʪʦʙʨʘʞʝʥʠʷ ʩʚʷʟʘʥ 

ʩ ʯʪʝʥʠʝʤ ʢʥʠʛʠ. ɺ ʧʦʤʝʱʝʥʠʠ ʪʝʢʩʪ ʥʘʤ 

ʢʘʞʝʪʩʷ ʯʝʨʥʳʤ, ʘ ʣʠʩʪ ʢʥʠʛʠ ʙʝʣʳʤ. ʅʘ 

ʷʨʢʦʤ ʩʦʣʥʝʯʥʦʤ  ʩʚʝʪʝ ʪʝʢʩʪ, ʚʩʝ ʨʘʚʥʦ 

ʥʘʤ ʢʘʞʝʪʩʷ ʯʝʨʥʳʤ, ʘ ʣʠʩʪ ʙʝʣʳʤ, ʭʦʪʷ 

ʦʙʲʝʢʪʠʚʥʦ ʷʨʢʦʩʪʴ ʪʝʢʩʪʘ ʥʘ ʩʦʣʥʮʝ ʚ 

ʜʝʩʷʪʴ ʨʘʟ ʙʦʣʴʰʝ ʷʨʢʦʩʪʠ ʣʠʩʪʘ ʚ 

ʧʦʤʝʱʝʥʠʠ. ʋʯʠʪʳʚʘʷ ʪʘʢʠʝ 

ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʟʨʝʥʠʷ 

ʜʦʩʪʘʪʦʯʥʦ ʠʤʝʪʴ ʤʦʥʠʪʦʨ ʩ 

ʪʳʩʷʯʝʢʨʘʪʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʷʨʢʦʩʪʠ ʜʣʷ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʣʶʙʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʩ ʠʤʠʪʘʮʠʝʡ ʧʝʨʝʩʚʝʪʢʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʮʠʬʨʦʚʳʝ ʬʦʪʦʢʘʤʝʨʳ 

ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʠʤ ʜʠʥʘʤʠʯʝʩʢʠʤ 

ʜʠʘʧʘʟʦʥʦʤ ʠ ʬʠʢʩʠʨʫʶʪ HDR ʚ RAW 

(ʘʥʛʣ. raw ð cʳʨʦʡ) ʬʘʡʣʘʭ (ʜʦ 14 ʙʠʪ ʥʘ 

ʢʘʥʘʣ) ʠʣʠ Tiff  (ʘʥʛʣ. Tagged Image File 

Format)  ʬʘʡʣʘʭ (ʜʦ 64 ʙʠʪ ʥʘ ʢʘʥʘʣ) . ɼʣʷ 

ʩʨʘʚʥʝʥʠʷ ʚ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʦʤ 

ʩʪʘʥʜʘʨʪʝ True color  ʷʨʢʦʩʪʴ (ʮʚʝʪ) 

ʢʦʜʠʨʫʝʪʩʷ ʚʩʝʛʦ 256 ʫʨʦʚʥʷʤʠ (8 ʙʠʪ ʥʘ 

ʢʘʥʘʣ), ʧʨʠ ʵʪʦʤ ʛʣʘʟ ʥʝ ʦʱʫʱʘʝʪ 

çʩʪʫʧʝʥʝʢè ʪʦʥʘ. ʆʙʣʘʜʘʷ ʟʘʧʘʩʦʤ 

ʨʘʟʨʝʰʝʥʠʷ ʧʦ ʛʨʘʜʘʮʠʷʤ ʷʨʢʦʩʪʠ ʤʦʞʥʦ 

ʨʘʩʪʷʛʠʚʘʪʴ ʧʨʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ ʜʠʘʧʘʟʦʥ 

ʷʨʢʦʩʪʠ ʤʘʣʦʢʦʥʪʨʘʩʪʥʳʭ ʣʦʢʘʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ, ʧʦʚʳʰʘʷ ʠʭ ʣʦʢʘʣʴʥʳʡ ʢʦʥʪʨʘʩʪ. 

ɹʣʘʛʦʜʘʨʷ ʧʨʦʮʝʩʩʫ ʵʚʦʣʶʮʠʠ, 

ʧʦʜʚʝʨʛʘʷʩʴ ʥʝʧʨʝʨʳʚʥʳʤ ʢʦʣʝʙʘʥʠʷʤ 

ʦʩʚʝʱʝʥʥʦʩʪʠ ʧʨʠ ʩʤʝʥʝ ʜʥʷ ʠ ʥʦʯʠ, ʤʳ 

ʧʦʣʫʯʠʣʠ ʤʝʭʘʥʠʟʤ ʟʨʝʥʠʷ, ʦʙʣʘʜʘʶʱʠʡ 

ʬʝʥʦʤʝʥʘʣʴʥʳʤʠ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʆʙʳʯʥʦ ʛʦʚʦʨʷʪ ʦʙ ʘʜʘʧʪʘʮʠʦʥʥʦʡ 

ʨʦʣʠ ʟʨʘʯʢʘ ʛʣʘʟʘ (ʠʟʤʝʥʝʥʠʝ ʧʣʦʱʘʜʠ ʚ 16 ʨʘʟ) ʠ ʧʦʜʯʝʨʢʠʚʘʶʪ ʥʘʣʠʯʠʝ ʜʚʫʭ ʚʠʜʦʚ 

ʬʦʪʦʨʝʮʝʧʪʦʨʦʚ ʩʝʪʯʘʪʢʠ ʛʣʘʟʘ: ʧʘʣʦʯʝʢ ʠ ʢʦʣʙʦʯʝʢ, ʢʦʪʦʨʳʝ ʜʝʣʷʪ ʜʠʘʧʘʟʦʥ 

ʚʦʩʧʨʠʥʠʤʘʝʤʳʭ ʷʨʢʦʩʪʝʡ ʥʘ ʜʚʘ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʦʩʥʦʚʥʘʷ çʪʷʞʝʩʪʴè ʘʜʘʧʪʘʮʠʦʥʥʦʡ 

ʧʝʨʝʩʪʨʦʡʢʠ ʧʘʜʘʝʪ ʥʘ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʤʝʭʘʥʠʟʤʘ ʪʨʘʥʩʜʫʢʮʠʠ ʬʦʪʦʨʝʮʝʧʪʦʨʦʚ 

(ʠʟʤʝʥʝʥʠʝ ʧʝʨʝʜʘʯʠ ʚ ʤʠʣʣʠʦʥʳ ʨʘʟ), ʘ ʪʘʢʞʝ ʥʘ ʥʝʡʨʦʩʝʪʝʚʦʡ ʤʝʭʘʥʠʟʤ ʦʨʛʘʥʠʟʘʮʠʠ 

ʨʝʮʝʧʪʠʚʥʳʭ ʧʦʣʝʡ ʩʝʪʯʘʪʢʠ ʛʣʘʟʘ.  

ʄʝʭʘʥʠʟʤ ʬʦʪʦʪʨʘʥʩʜʫʢʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʜʣʠʥʥʳʤ ʢʘʩʢʘʜʦʤ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʨʝʘʢʮʠʡ, ʟʘʢʘʥʯʠʚʘʶʱʠʡʩʷ ʮɻʄʌ (ʮʠʢʣʠʯʝʩʢʠʡ ʛʫʘʥʠʥ ʤʦʥʦ ʬʦʩʬʘʪ) ʨʝʛʫʣʷʮʠʝʡ 

ʧʨʦʧʫʩʢʘʥʠʷ ʤʝʤʙʨʘʥʥʳʭ ʢʘʥʘʣʦʚ ʨʝʮʝʧʪʦʨʦʚ. ʀʟʤʝʥʝʥʠʝ ʠʦʥʥʦʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʤʝʤʙʨʘʥʳ 

ʬʦʪʦʨʝʮʝʧʪʦʨʘ ʚʳʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʝʝ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (ʤʠʥʫʩ 35 ʤɺ). 

ʋʚʝʣʠʯʝʥʠʝ ʷʨʢʦʩʪʠ ʩʚʝʪʘ ʚʳʟʳʚʘʝʪ ʛʠʧʝʨʧʦʣʷʨʠʟʘʮʠʶ ʤʝʤʙʨʘʥʳ, ʜʦ ʤʠʥʫʩ 70 ʤɺ, 

ʫʤʝʥʴʰʝʥʠʝ - ʜʝʧʦʣʷʨʠʟʘʮʠʶ, ʜʦ 0 ʤɺ. ɻʨʘʜʫʘʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʨʝʮʝʧʪʦʨʦʚ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ 

ʙʠʧʦʣʷʨʥʳʝ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʥʝʡʨʦʥʳ ʩʝʪʯʘʪʢʠ ʛʣʘʟʘ ʠ ʜʘʣʝʝ ʥʘ ʝʝ ʘʤʘʢʨʠʥʦʚʳʝ ʠ 

ʛʘʥʛʣʠʦʟʥʳʝ ʥʝʡʨʦʥʳ ʪʘʢ, ʯʪʦ ʫ ʛʘʥʛʣʠʦʟʥʦʡ ʢʣʝʪʢʠ ʦʙʨʘʟʫʝʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʢʨʫʛʣʦʝ 

ʨʝʮʝʧʪʠʚʥʦʝ ʧʦʣʝ, ʩ ʚʳʨʘʞʝʥʥʳʤʠ ʮʝʥʪʨʦʤ ʠ ʧʝʨʝʬʝʨʠʝʡ.  

ʉʭʝʤʘ ʚʦʩʧʨʠʷʪʠʷ ʩʚʝʪʘ ʜʣʷ ʜʥʝʚʥʦʛʦ (ʢʦʣʙʦʯʢʦʚʦʛʦ) ʟʨʝʥʠʷ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 18. ʊʨʠ 

ʚʠʜʘ ʢʦʣʙʦʯʝʢ ʩʝʪʯʘʪʢʠ ʛʣʘʟʘ, ʠʟʦʙʨʘʞʝʥʳ ʨʘʟʥʳʤʠ ʮʚʝʪʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʭ 

ʩʧʝʢʪʨʘʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: L (ʜʣʠʥʥʦʚʦʣʥʦʚʳʝ) ï ʢʨʘʩʥʳʤ, M (ʩʨʝʜʥʝʚʦʣʥʦʚʳʝ) ï 

ʟʝʣʝʥʳʤ ʠ S (ʢʦʨʦʪʢʦʚʦʣʥʦʚʳʝ) - ʩʠʥʠʤ. ʂʘʞʜʘʷ ʠʟ ʢʦʣʙʦʯʝʢ ʦʙʣʘʜʘʝʪ ʩʦʙʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʦʡ 

ʈʠʩ. 17. ɼʠʘʧʘʟʦʥ ʷʨʢʦʩʪʝʡ ʙʝʣʦʡ ʙʫʤʘʛʠ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʦʩʚʝʱʝʥʠʷ. 
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ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʨʝʛʫʣʠʨʦʚʢʠ ʫʩʠʣʝʥʠʷ (ɸʈʋ). ʅʘ ʩʭʝʤʝ ʵʪʦ ʧʦʢʘʟʘʥʦ ʩ ʧʦʤʦʱʴʶ ʫʩʠʣʠʪʝʣʝʡ, 

ʠʟʦʙʨʘʞʝʥʥʳʭ ʪʨʝʫʛʦʣʴʥʠʢʘʤʠ, ʦʭʚʘʯʝʥʥʳʭ ʮʝʧ̫ʤʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, 

ʚʦʟʜʝʡʩʪʚʫʶʱʝʡ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʠʭ ʫʩʠʣʝʥʠʷ. ɿʘʧʘʟʜʳʚʘʶʱʠʡ ʭʘʨʘʢʪʝʨ ʵʪʦʡ ʩʚʷʟʠ 

ʠʟʦʙʨʘʞʝʥ ʩ ʧʦʤʦʱʴʶ ʠʥʪʝʛʨʠʨʫʶʱʠʭ RC ʮʝʧʦʯʝʢ. ʇʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ɸʈʋ ʢʦʣʙʦʯʝʢ 

ʩʦʩʪʘʚʣʷʝʪ ʚʝʣʠʯʠʥʫ ʧʦʨʷʜʢʘ ʥʝʩʢʦʣʴʢʠʭ ʩʝʢʫʥʜ. ʈʦʣʴ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʚ ʤʝʭʘʥʠʟʤʝ 

ʬʦʪʦʪʨʘʥʩʜʫʢʮʠʠ, ʢʘʢ ʩʯʠʪʘʶʪ, ʚʳʧʦʣʥʷʶʪ ʚ ʦʩʥʦʚʥʦʤ ʠʦʥʳ ʢʘʣʴʮʠʷ, ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ 

ʨʘʟʣʠʯʥʳʝ ʝʝ ʬʘʟʳ. ɺʠʜ ʩʪʘʪʠʯʝʩʢʦʡ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɸʈʋ ʢʦʣʙʦʯʢʠ, 

ʧʨʠʚʝʜʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʩʢʘʯʢʘʤ ʚʟʛʣʷʜʘ ʩ ʷʨʢʦʛʦ ʥʘ ʪʝʤʥʳʡ 

ʬʨʘʛʤʝʥʪ ʦʙʲʝʢʪʘ ʥʘʙʣʶʜʝʥʠʷ ʠ ʦʙʨʘʪʥʦ. ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʫʩʠʣʠʪʝʣʷ ʩ ɸʈʋ ʷʚʣʷʝʪʩʷ 

ʨʘʟʣʠʯʠʝ ʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʫʩʠʣʝʥʠʷ ʜʣʷ ʥʠʟʢʠʭ ʠ ʚʳʩʦʢʠʭ 

ʚʨʝʤʝʥʥʳʭ ʯʘʩʪʦʪ, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʣʠʯʥʳʤ 

ʥʘʢʣʦʥʘʤ ʝʛʦ ʩʪʘʪʠʯʝʩʢʦʡ ʠ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.   

ʉʠʛʥʘʣʳ ʢʦʣʙʦʯʝʢ ʢʘʞʜʦʛʦ 

ʚʠʜʘ ʩ ʧʣʦʱʘʜʠ, ʦʯʝʨʯʝʥʥʦʡ 

ʙʦʣʴʰʠʤ ʢʨʫʛʦʤ ʨʝʮʝʧʪʠʚʥʦʛʦ 

ʧʦʣʷ, ʧʦʩʪʫʧʘʶʪ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʫʤʤʘʪʦʨ. 

ʂʘʞʜʳʡ ʩʫʤʤʘʪʦʨ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʚʟʚʝʰʝʥʥʦʝ ʩʫʤʤʠʨʦʚʘʥʠʝ 

ʩʠʛʥʘʣʦʚ ʢʦʣʙʦʯʝʢ. ɺʝʩʦʚʳʝ 

ʬʫʥʢʮʠʠ ʩʫʤʤʘʪʦʨʦʚ, ʤʦʞʥʦ 

ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʪʴ ʜʚʫʤʝʨʥʳʤʠ 

ʚʝʡʚʣʝʪʘʤʠ ʪʠʧʘ çʩʦʤʙʨʝʨʦè 

(mexhat). ʇʦʣʦʞʠʪʝʣʴʥʘʷ 

(ʚʦʟʙʫʜʠʪʝʣʴʥʘʷ) ʯʘʩʪʴ ʚʝʡʚʣʝʪʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʥʫʪʨʝʥʥʝʤʫ 

(ʤʘʣʦʤʫ) ʢʨʫʛʫ ʨʝʮʝʧʪʠʚʥʦʛʦ 

ʧʦʣʷ, ʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ 

(ʪʦʨʤʦʟʥʘʷ) ʝʛʦ ʚʥʝʰʥʝʤʫ 

ʢʦʣʴʮʫ. ɿʜʝʩʴ ʮʝʥʪʨ ʩʣʝʛʢʘ 

ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ ʧʝʨʠʬʝʨʠʝʡ ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʧʨʠʥʷʪʦʛʦ ʚ ʚʝʡʚʣʝʪ 

ʘʥʘʣʠʟʝ ʙʘʣʘʥʩʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʬʠʢʩʠʨʦʚʘʪʴ ʧʦʩʪʦʷʥʥʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ ʩʠʛʥʘʣʘ. 

ɺʳʭʦʜʥʳʝ ʩʠʛʥʘʣʳ ʩʫʤʤʘʪʦʨʦʚ 

ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʩʦʛʣʘʩʥʦ 

ʧʨʠʚʝʜʝʥʥʦʡ ʩʭʝʤʝ. ʅʝʙʦʣʴʰʠʝ 

ʙʝʣʳʝ ʢʨʫʞʢʠ ʥʘ ʚʭʦʜʘʭ ʠ 

ʚʳʭʦʜʘʭ ʵʣʝʤʝʥʪʦʚ ʩʭʝʤʳ 

ʦʙʦʟʥʘʯʘʶʪ ʠʥʚʝʨʩʠʶ ʩʠʛʥʘʣʦʚ.  

ʈʝʟʫʣʴʪʘʪ ʦʙʨʘʙʦʪʢʠ  

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʠʛʥʘʣʘʤʠ ʥʘ ʰʝʩʪʠ ʚʳʭʦʜʘʭ: R (red - ʢʨʘʩʥʳʡ), G (green - ʟʝʣʝʥʳʡ), Y 

(yellow - ʞʝʣʪʳʡ), B (blow ï ʩʠʥʠʡ), W (wait ï ʙʝʣʳʡ), ʠ K (black - ʯʝʨʥʳʡ. ʕʪʠ ʚʳʭʦʜʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʰʝʩʪʠ ʦʪʜʝʣʴʥʳʤ ʥʝʡʨʦʥʘʤ, ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʧʦ ʧʣʦʱʘʜʠ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʶ ʠ 

ʬʦʨʤʝ ʨʝʮʝʧʪʠʚʥʳʤʠ ʧʦʣʷʤʠ. ɺʳʭʦʜʥʳʝ ʩʠʛʥʘʣ r ʟʜʝʩʴ ʧʦʣʦʞʠʪʝʣʴʥʳʝ (ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʜʝʧʦʣʷʨʠʟʘʮʠʠ ʥʝʡʨʦʥʘ) ʠ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʣʠʙʦ ʥʘ ʚʳʭʦʜʝ R, ʣʠʙʦ ʥʘ ʚʳʭʦʜʝ G, ʣʠʙʦ 

ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʥʘ ʦʙʦʠʭ. ɸʥʘʣʦʛʠʯʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʧʘʨʳ Y, B ʠ W, K. 

ʊʘʢʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʦʧʧʦʥʝʥʪʥʦʡ.   

ʉʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ ʚʥʠʟʫ ʨʠʩ. 18, ʧʨʠ ʧʨʦʝʮʠʨʦʚʘʥʠʠ ʥʘ ʨʝʮʝʧʪʠʚʥʦʝ ʧʦʣʝ ʧʦʜʭʦʜʷʱʝʛʦ 

ʦʙʨʘʟʘ, ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʠʣʠ ʚʳʢʣʶʯʝʥʠʠ ʩʚʝʪʘ ʙʫʜʝʪ ʧʦʣʫʯʝʥʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʨʝʘʢʮʠʷ 

ʈʠʩ. 18. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʚʦʩʧʨʠʷʪʠʷ ʩʚʝʪʘ 

ʧʝʨʚʠʯʥʦʛʦ ʫʨʦʚʥʷ ʟʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ɺʝʡʚʣʝʪ 

çʩʦʤʙʨʝʨʦè (ʩ ʚʳʨʝʟʘʥʥʦʡ ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ 

ʯʝʪʚʝʨʪʴʶ)  ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʩʦʚʳʝ ʬʫʥʢʮʠʠ 

ʪʨʝʭ ʩʫʤʤʘʪʦʨʦʚ ʩʠʛʥʘʣʦʚ ʢʦʣʙʦʯʝʢ 

ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʨʝʮʝʧʪʠʚʥʳʭ ʧʦʣʝʡ (ʈʇ) 

ʥʝʡʨʦʥʦʚ R, G, Y, B, W ʠ K. ɺʠʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ɸʈʋ ʢʦʣʙʦʯʝʢ ʈʇ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʟʜʨʘʞʝʥʠʶ 

ʤʠʛʘʶʱʠʤ ʩʚʝʪʦʤ. ʉʥʠʟʫ ʧʨʠʚʝʜʝʥʘ ʪʘʙʣʠʮʘ 

ʨʝʘʢʮʠʡ  ʥʝʡʨʦʥʦʚ ʥʘ ʨʘʟʣʠʯʥʳʝ ʦʙʨʘʟʳ. 
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(ʩʠʛʥʘʣ) ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʥʝʡʨʦʥʘ. ʇʨʠ ʦʩʚʝʱʝʥʠʠ ʨʝʮʝʧʪʠʚʥʦʛʦ ʧʦʣʷ ʦʜʥʦʨʦʜʥʳʤ ʧʦ 

ʮʚʝʪʫ ʠʟʣʫʯʝʥʠʝʤ ʨʝʘʛʠʨʫʝʪ ʥʝʡʨʦʥ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʮʚʝʪʫ ʠʟʣʫʯʝʥʠʷ.  

ɺʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʘʙʦʪʳ ʜʘʥʥʦʡ ʩʭʝʤʳ ʷʚʣʷʝʪʩʷ ʥʝʙʦʣʴʰʦʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʫʩʠʣʝʥʠʷ ʜʣʷ ʩʠʛʥʘʣʦʚ ʥʠʟʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ ʠ ʙʦʣʴʰʦʡ ʜʣʷ ʯʘʩʪʦʪ, ʥʘ ʢʦʪʦʨʳʝ 

ʥʘʩʪʨʦʝʥ ʚʝʡʚʣʝʪ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʙʘʣʘʥʩʠʨʦʚʢʘ ʚʝʡʚʣʝʪʘ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʚʥʝʰʥʝʡ ʦʩʚʝʱʝʥʥʦʩʪʠ ʚ ʩʪʦʨʦʥʫ ʫʤʝʥʴʰʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʚʝʩʘ ʝʛʦ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʯʘʩʪʠ, ʪʦ ʝʩʪʴ ʚ ʟʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʝʱʝ ʦʜʥʘ ʧʝʪʣʷ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ ɸʈʋ ʥʝ ʧʦʢʘʟʘʥʥʘʷ ʥʘ ʩʭʝʤʝ.  

ʇʨʠʚʝʜʝʥʥʘʷ ʩʭʝʤʘ ʠʤʝʝʪ ʠʣʣʶʩʪʨʘʪʠʚʥʦʝ ʟʥʘʯʝʥʠʝ (ʧʦʢʘʟʳʚʘʝʪ ʥʘʣʠʯʠʝ ʨʘʟʣʠʯʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʟʨʝʥʠʷ) ʠ ʥʝ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴʩʷ ʟʘ ʚʧʦʣʥʝ ʘʜʝʢʚʘʪʥʫʶ ʤʦʜʝʣʴ ʦʙʨʘʙʦʪʢʠ 

ʩʠʛʥʘʣʦʚ ʟʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʯʝʣʦʚʝʢʘ. ʕʣʝʤʝʥʪʳ ʙʦʣʝʝ ʪʦʯʥʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ ʥʘʡʪʠ, 

ʥʘʧʨʠʤʝʨ, ʫ ɺʘʥʭʘʪʝʨʝʥʘ (2007), ʛʜʝ ʫʯʠʪʳʚʘʝʪʩ̫ ʜʝʡʩʪʚʠʝ ʢʦʣʙʦʯʝʢ, ʙʠʧʦʣʷʨʥʳʭ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʢʣʝʪʦʢ ʩʝʪʯʘʪʢʠ ʛʣʘʟʘ.  ɺ ʯʘʩʪʥʦʩʪʠ ʪʘʤ ʫʯʪʝʥ ʥʝʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ 

ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ ʚ ʩʝʪʯʘʪʢʝ. ʅʘʰʘ ʩʭʝʤʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʧʦʥʝʥʪʥʦʡ ʪʝʦʨʠʠ 

ʮʚʝʪʦʚʦʩʧʨʠʷʪʠ,̫ ʧʨʝʜʣʦʞʝʥʥʦʡ ʕʚʘʣʴʜʦʤ ɻʝʨʠʥʛʦʤ ʚ ʝʝ ʣʠʥʝʡʥʦʤ ʧʨʠʙʣʠʞʝʥʠʠ. ʋʯʝʪ 

ʥʝʣʠʥʝʡʥʦʩʪʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʫʪʚʝʨʞʜʝʥʠʶ ʦ ʪʦʤ, ʯʪʦ ʦʧʧʦʥʝʥʪʥʳʝ ʚʳʭʦʜʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʘʤ ʥʝ ʨʘʟʥʦʩʪʴ, ʘ ʦʪʥʦʰʝʥʠʝ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ.   

ʄʳ ʦʱʫʱʘʝʤ ʢʨʘʩʥʳʡ ʮʚʝʪ, ʢʦʛʜʘ ʚʦʟʙʫʞʜʘʶʪʩʷ ʥʝʡʨʦʥ r R, ʧʨʠ ʙʦʣʝʝ ʘʢʪʠʚʥʦʤ 

ʜʝʡʩʪʚʠʠ ʢʦʣʙʦʯʝʢ L-ʪʠʧʘ, ʠʣʠ ʦʱʫʱʘʝʤ ʟʝʣʝʥʳʡ ʮʚʝʪ, ʢʦʛʜʘ ʚʦʟʙʫʞʜʘʶʪʩʷ ʥʝʡʨʦʥ rG, ʧʨʠ 

ʧʨʝʦʙʣʘʜʘʥʠʠ ʜʝʡʩʪʚʠʷ ʢʦʣʙʦʯʝʢ M-ʪʠʧʘ, ʣʠʙʦ ʥʝ ʦʱʫʱʘʝʤ ʵʪʠʭ ʮʚʝʪʦʚ ʧʨʠ ʙʘʣʘʥʩʝ 

ʜʝʡʩʪʚʠʷ ʵʪʠʭ ʪʠʧʦʚ ʢʦʣʙʦʯʝʢ, ʢʦʛʜʘ ʥʝ R ʥʝ G ʥʝ ʚʦʟʙʫʞʜʘʶʪʩʷ.   

ʄʳ ʦʱʫʱʘʝʤ ʞʝʣʪʳʡ ʮʚʝʪ, ʢʦʛʜʘ 

ʚʦʟʙʫʞʜʘʶʪʩʷ ʥʝʡʨʦʥʳ Y, ʧʨʠ ʧʨʝʦʙʣʘʜʘʥʠʠ 

ʩʫʤʤʘʨʥʦʛʦ ʜʝʡʩʪʚʠʷ ʢʦʣʙʦʯʝʢ L ʠ M ʪʠʧʦʚ 

ʥʘʜ ʜʝʡʩʪʚʠʝʤ ʢʦʣʙʦʯʝʢ S-ʪʠʧʘ, ʠʣʠ ʦʱʫʱʘʝʤ 

ʩʠʥʠʡ ʮʚʝʪ, ʢʦʛʜʘ ʚʦʟʙʫʞʜʘʶʪʩʷ ʥʝʡʨʦʥʳ B, 

ʧʨʠ ʧʨʝʦʙʣʘʜʘʥʠʠ ʜʝʡʩʪʚʠʷ ʢʦʣʙʦʯʝʢ S-ʪʠʧʘ, 

ʣʠʙʦ ʥʝ ʦʱʫʱʘʝʤ ʵʪʠʭ ʮʚʝʪʦʚ ʧʨʠ ʙʘʣʘʥʩʝ 

ʜʝʡʩʪʚʠʷ ʵʪʠʭ ʪʠʧʦʚ ʢʦʣʙʦʯʝʢ. ʆʙʨʘʪʠʪʝ 

ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʧʦ ʩʭʝʤʝ ʩʫʤʤʘʨʥʦʝ 

ʜʝʡʩʪʚʠʝ ʢʦʣʙʦʯʝʢ L ʠ M ʪʠʧʦʚ ʙʝʨʝʪʩʷ ʙʝʟ 

ʟʥʘʯʝʥʠʷ ʨʘʟʥʦʩʪʠ ʠʭ ʜʝʡʩʪʚʠʷ.  

ʄʳ ʦʱʫʱʘʝʤ ʩʪʝʧʝʥʴ ʩʚʝʪʣʦʪʳ ʦʙʲʝʢʪʘ 

ʥʘʙʣʶʜʝʥʠʷ, ʢʦʛʜʘ ʩʨʘʙʘʪʳʚʘʶʪ ʥʝʡʨʦʥʳ W 

ʠʣʠ ʩʪʝʧʝʥʴ ʝʛʦ ʟʘʪʝʥʝʥʥʦʩʪʠ, ʢʦʛʜʘ 

ʩʨʘʙʘʪʳʚʘʶʪ ʥʝʡʨʦʥʳ K, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʦʱʫʱʝʥʠʷ ʷʨʢʦʩʪʠ ʩʮʝʥʳ.  

ɻʨʘʜʫʘʣʴʥʳʝ ʚʳʭʦʜʥʳʝ ʩʠʛʥʘʣʳ ʩʭʝʤ rʚ 

ʨʝʘʣʴʥʦʡ ʩʝʪʯʘʪʢʝ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʛʘʥʛʣʠʦʟʥʳʤʠ ʢʣʝʪʢʘʤʠ ʚ ʯʘʩʪʦʪʥʦ-ʠʤʧʫʣʴʩʥʳʝ ʩʠʛʥʘʣʳ 

ʧʦʪʝʥʮʠʘʣʦʚ ʜʝʡʩʪʚʠʷ ʠ ʧʦ ʘʢʩʦʥʘʤ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʟʨʠʪʝʣʴʥʳʡ ʥʝʨʚ, ʧʝʨʝʜʘʶʪʩʷ ʚ 

ʛʦʣʦʚʥʦʡ ʤʦʟʛ.  

ʉʥʠʞʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʥʠʞʥʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ ʧʨʠʚʦʜʠʪ ʢ ʵʬʬʝʢʪʫ 

ʭʦʨʦʰʦ ʚʠʜʥʦʤʫ ʥʘ ʪʝʩʪʝ ʕ. ʕʜʝʣʴʩʦʥʘ (ʨʠʩ.19), ʛʜʝ ʢʣʝʪʢʠ ɸ ʠ ɺ, ʘ ʪʘʢʞʝ ʩʦʝʜʠʥʷʶʱʘʷ ʠʭ 

ʣʠʥʠʷ, ʢʘʞʫʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʧʦ ʷʨʢʦʩʪʠ, ʭʦʪʷ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʪʘʢʦʚʳʤʠ ʥʝ ʷʚʣʷʶʪʩʷ.  

ʊʘʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ  ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʩʚʝʪ-ʩʠʛʥʘʣ, ʢʦʪʦʨʫʶ ʥʘʤ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʟʨʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʯʝʣʦʚʝʢʘ, ʟʘʩʣʫʞʠʚʘʝʪ ʧʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʨʝʯʴ ʠʜʝʪ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʟʢʦʛʦ ʩʦʢʨʘʱʝʥʠ ̫ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ 

ʩʚʝʪʦʧʨʠʝʤʥʠʢʘ.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʚʝʩʦʚʳʝ ʬʫʥʢʮʠʠ ʨʝʮʝʧʪʠʚʥʳʭ ʧʦʣʝʡ ʩʝʪʯʘʪʢʠ ʫʚʝʣʠʯʠʚʘʶʪ ʩʚʦʡ 

ʤʘʩʰʪʘʙ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʝʝ ʮʝʥʪʨʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʨʘʟʨʝʰʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʩʝʪʯʘʪʢʠ ʥʘ ʧʝʨʠʬʝʨʠʠ  (ʨʠʩ. 11).  ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʷ 

ʚʝʡʚʣʝʪ-ʩʧʝʢʪʨʘ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʦʩʷʤ ʩʜʚʠʛʘ ʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, ʥʘʢʘʧʣʠʚʘʷ ʜʘʥʥʳʝ ʧʨʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʢʘʯʢʘʭ (ʩʘʢʢʘʜʘʭ) ʛʣʘʟ.   

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʚʦ ʚʨʝʤʷ ʜʨʝʡʬʘ ʛʣʘʟ (ʨʠʩ. 13) ʠʟʦʙʨʘʞʝʥʠʝ ʩ ʥʝʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ 

(ʜʦ 20 ʵʣʝʤʝʥʪʦʚ ʚ ʩʝʢʫʥʜʫ) ʩʤʝʱʘʝʪʩʷ ʧʦ ʩʝʪʯʘʪʢʝ ʛʣʘʟʘ. ɺ ʪʝʣʝʚʠʜʝʥʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʈʠʩ. 19. ʊʝʩʪ ʕʜʝʣʴʩʦʥʘ. 
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ʪʝʣʝʚʠʟʠʦʥʥʳʝ ʢʘʤʝʨʳ (ʀʂ ʜʠʘʧʘʟʦʥʘ), ʚ ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʦʚʘʥʦ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʦʧʪʠʯʝʩʢʦʝ 

ʤʠʢʨʦʩʢʘʥʠʨʦʚʘʥʠʝ (ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʜʨʝʡʬ) ʩ ʧʦʤʦʱʴʶ ʚʨʘʱʘʶʱʝʡʩʷ ʥʘʢʣʦʥʥʦʡ ʩʪʝʢʣʷʥʥʦʡ 

ʧʣʦʩʢʦʧʘʨʘʣʣʝʣʴʥʦʡ ʧʣʘʩʪʠʥʢʠ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʪʝʭʥʠʯʝʩʢʦʤʫ ʧʨʠʝʤʫ ʨʘʟʨʝʰʘʶʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʪʝʣʝʢʘʤʝʨ ʩʫʱʝʩʪʚʝʥʥʦ (ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ) ʧʦʚʳʰʘʝʪʩʷ. ɺʦʟʤʦʞʥʦ, ʯʪʦ ʜʨʝʡʬ 

ʛʣʘʟ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʯʝʣʦʚʝʢʘ ʥʘ ʝʝ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʩ ʪʦʡ ʞʝ ʮʝʣʴʶ, 

ʧʨʝʦʜʦʣʝʚʘʷ ʧʦʪʝʨʶ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʩʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʮʝʧʪʠʚʥʳʭ ʧʦʣʝʡ.  

ʄʳ ʨʘʩʩʤʦʪʨʝʣʠ ʨʷʜ ʤʝʭʘʥʠʟʤʦʚ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʡ ʨʘʙʦʪʳ ʟʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʯʝʣʦʚʝʢʘ. ʋʞʝ ʥʘ ʵʪʠʭ ʩʪʘʜʠʷʭ ʥʘʩ ʧʦʨʘʞʘʶʪ ʝʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʘʨʠʨʦʚʘʪʴ ʛʠʛʘʥʪʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʦʩʚʝʱʝʥʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʜʦʙʠʚʘʪʴʩʷ ʚʳʩʦʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʠ 

ʚʨʝʤʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʧʨʠ ʥʘʣʠʯʠʠ ʚʝʩʴʤʘ ʩʢʨʦʤʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʶ.  

ʕʚʦʣʶʮʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʦʪʦʙʨʘʞʝʥʠʷ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ ʠʜʝʪ, 

ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʨʘʟʣʠʯʥʳʤʠ ʧʫʪʷʤʠ. ʄʝʞʜʫ ʥʠʤʠ ʠʤʝʝʪʩʷ, ʦʜʥʘʢʦ, ʤʥʦʛʦ ʦʙʱʝʛʦ ʥʘʯʠʥʘʷ 

ʩ ʧʦʜʦʙʠʷ ʛʝʥʥʳʭ ʤʫʪʘʮʠʡ ʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʪʝʭʥʠʯʝʩʢʠʭ ʠʜʝʡ ʠ ʟʘʢʘʥʯʠʚʘʷ ʧʨʷʤʳʤ 

ʟʘʠʤʩʪʚʦʚʘʥʠʝʤ ʤʦʣʦʜʳʤ, ʤʳʩʣʠʪʝʣʴʥʳʤ ʵʚʦʣʶʮʠʦʥʥʳʤ ʧʦʪʦʢʦʤ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʫ  

ʩʪʘʨʫʰʢʠ ʧʨʠʨʦʜʳ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʦʧʳʪʢʠ ʪʘʢʦʛʦ ʟʘʠʤʩʪʚʦʚʘʥʠʷ ʦʪʤʝʪʠʤ ʩʦʦʙʱʝʥʠʝ 

IBM (2008) ʦ ʥʘʯʘʣʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʡ ʘʨʭʠʪʝʢʪʫʨʳ 

ʘʧʧʘʨʘʪʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʩʪʨʦʷʱʝʡʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʞʠʚʦʛʦ ʤʦʟʛʘ. 

ʆʬʠʮʠʘʣʴʥʦʝ ʥʘʟʚʘʥʠʝ ʧʨʦʝʢʪʘ ï çʉʦʟʜʘʥʠʝ ʢʦʤʧʴʶʪʝʨʘ, ʩʧʦʩʦʙʥʦʛʦ ʢ ʧʦʟʥʘʥʠʶ ʩ ʧʦʤʦʱʴʶ 

ʩʠʥʘʧʪʨʦʥʠʢʠ ʠ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡè (çCognitive Computing via 

Synaptronics and Supercomputingè (C2S2)). ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʤʦʟʛ, ʩʢʦʨʝʝ, ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʥʝ ʥʝʡʨʦʥʥʫʶ, ʘ ʩʠʥʘʧʪʠʯʝʩʢʫʶ ʩʝʪʴ, ʘ ʤʳʰʣʝʥʠʝ ʷʚʣʝ̫ʪʩʷ ʨʝʟʫʣʪɹʘʪʦʤ 

ʙʠʦʭʠʤʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʮʠʠ ʤʦʟʛʘ.  

ʉʠʛʥʘʣʳ, ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʤʦʟʛ ʦʪ ʩʝʪʯʘʪʦʢ ʛʣʘʟ, ʧʦʜʚʝʨʛʘʶʪʩʷ ʠʤ ʩʣʦʞʥʦʡ ʦʙʨʘʙʦʪʢʝ. 

ʅʘ  ʢʦʨʢʦʚʦʤ ʫʨʦʚʥʝ ʨʘʙʦʪʳ ʟʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʜʝʣʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʡ 

ʢʦʥʪʫʨʦʚ ʠ ʜʚʠʞʝʥʠʡ ʦʙʲʝʢʪʦʚ ʥʘʙʣʶʜʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʩʣʦʞʥʳʭ ʨʝʮʝʧʪʠʚʥʳʭ ʧʦʣʝʡ. 

ʀʤʝʶʪʩʷ ʜʘʥʥʳʝ (ʀ.ɸ.ʐʝʚʝʣʝʚ, 2007) ʦ ʪʦʤ, ʯʪʦ, ʦʨʠʝʥʪʘʮʠʦʥʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʥʝʡʨʦʥʦʚ ʟʨʠʪʝʣʴʥʦʡ ʢʦʨʳ ʜʠʥʘʤʠʯʝʩʢʠ ʧʝʨʝʩʪʨʘʠʚʘʝʪʩʷ ʟʘ ʚʨʝʤʷ ʦʜʥʦʡ ʩʘʢʢʘʜʳ ʩ 

ʜʠʩʢʨʝʪʥʦʩʪʴʶ ʚ 20 ʤʠʣʣʠʩʝʢʫʥʜ ʦʪ ʚʝʨʪʠʢʘʣʴʥʦʡ ʜʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʠ. ʉ 

ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʘʛʥʠʪʦ-ʨʝʟʦʥʘʥʩʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʫʜʘʣʦʩʴ ʚʳʷʚʠʪʴ ʫ 

ʯʝʣʦʚʝʢʘ ʜʦ 36 ʟʦʥ ʢʦʨʳ ʤʦʟʛʘ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ ʠ ʧʘʨʘʣʣʝʣʴʥʫʶ 

ʦʙʨʘʙʦʪʢʫ ʟʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʙʨʘʙʦʪʢʘ ʠʜʝʪ ʧʦ ʧʨʠʥʮʠʧʫ 

ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʚʩʝ ʙʦʣʝʝ ʦʙʦʙʱʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʨʘʩʧʦʟʥʘʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʥʘʙʣʶʜʝʥʠʷ. 

ʆʙʥʘʨʫʞʝʥʳ ʤʝʭʘʥʠʟʤʳ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ ʚ ʚʠʜʝ ʚʦʣʥ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʤʦʟʛʘ. ʀʟʫʯʘʷ ʤʦʟʛ, ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʧʨʦʮʝʩʩ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʥʝʰʥʝʤ 

ʤʠʨʝ ʠʜʝʪ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʝʝ ʩʞʘʪʠʝʤ. 

 

ʉʞʘʪʠʝ ʤʠʨʘ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ  

 

ɺ ʥʘʯʘʣʝ ʩʪʘʪʴʠ ʤʳ ʛʦʚʦʨʠʣʠ ʦ ʧʨʦʙʣʝʤʝ ʩʦʟʜʘʥʠʷ ʤʘʣʝʥʴʢʦʡ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ 

ʙʦʣʴʰʦʛʦ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ. ʉʧʝʮʠʘʣʠʩʪʫ ʚ ʦʙʣʘʩʪʠ ʮʠʬʨʦʚʦʛʦ ʩʞʘʪʠʷ ʪʝʣʝʚʠʟʠʦʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ ʥʝʚʝʨʦʷʪʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴ ʩʞʘʪʠʷ ʠ ʧʝʨʝʜʘʯʠ ʧʦ ʦʙʳʯʥʳʤ 

ʪʝʣʝʚʠʟʠʦʥʥʳʤ ʢʘʥʘʣʘʤ ʙʦʣʴʰʠʭ ʜʝʡʩʪʚʫʶʱʠʭ  ʤʦʜʝʣʝʡ. ʄʝʞʜʫ ʪʝʤ ʥʘʤ ʩʣʝʜʫʝʪ ʧʨʠʥʷʪʴ 

ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʨʠʥʮʠʧʦʚ ʨʝʜʫʢʮʠʠ ʚʠʜʝʦʠʥʬʦʨʤʘʮʠʠ 

ʵʬʬʝʢʪʠʚʥʳʭ ʠʤʝʥʥʦ ʜʣʷ ʦʙʲʸʤʥʦʛʦ ʪʝʣʝʚʠʜʝʥʠʷ.  

ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʨʠʩ.6. ɿʜʝʩʴ ʜʫʛʦʦʙʨʘʟʥʳʤʠ ʩʪʨʝʣʢʘʤʠ ʧʦʢʘʟʘʥʳ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʥʘʙʣʶʜʘʝʤʳʤʠ ʤʠʨʘʤʠ. ʇʝʨʚʳʡ ï ʬʠʟʠʯʝʩʢʠʡ ʤʠʨ, ʥʘʭʦʜʷʩʴ 

ʧʦʜ ʠʟʤʝʥʷʶʱʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʜʚʫʭ ʜʨʫʛʠʭ, ʧʦʜʯʠʥʝʥ ʟʘʢʦʥʘʤ ʬʠʟʠʢʠ. ʀʭ ʥʘʟʥʘʯʝʥʠʝ - 

ʩʦʭʨʘʥʷʪʴ ʮʝʣʦʩʪʥʦʩʪʴ ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ. ɿʜʝʩʴ ʜʝʡʩʪʚʫʶʪ ʟʘʢʦʥʳ ʛʨʘʚʠʪʘʮʠʠ, ʤʝʭʘʥʠʢʠ, 

ʦʧʪʠʢʠ. ɺʪʦʨʦʡ  - ʪʝʣʝʚʠʟʠʦʥʥʳʡ ʤʠʨ, ʢʦʧʠʨʫʷ ʟʘʢʦʥʳ ʬʠʟʠʢʠ ʠʟ ʧʝʨʚʦʛʦ ʤʠʨʘ, 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʜʯʠʥʝʥ  ʩʦʮʠʘʣʴʥʳʤ ʟʘʢʦʥʘʤ. ʀʭ ʥʘʟʥʘʯʝʥʠʝ ï ʩʦʭʨʘʥʷʪʴ ʮʝʣʦʩʪʥʦʩʪʴ  

ʩʦʮʠʫʤʘ. ɿʜʝʩʴ ʜʝʡʩʪʚʫʶʪ ʟʘʢʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ, ʤʦʨʘʣʠ, ʵʩʪʝʪʠʢʠ, ʣʠʥʛʚʠʩʪʠʢʠ, ʩʦʮʠʘʣʴʥʦʡ 

ʧʩʠʭʦʣʦʛʠʠ. ʊʨʝʪʠʡ ï ʚʦʦʙʨʘʞʘʝʤʳʡ ʤʠʨ, ʦʪʨʘʞʘʷ ʩʚʷʟʠ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ, ʧʦʜʯʠʥʷʝʪʩʷ 

ʟʘʢʦʥʘʤ ʬʠʟʠʦʣʦʛʠʠ ʠ ʧʩʠʭʦʣʦʛʠʠ. ʀʭ ʥʘʟʥʘʯʝʥʠʝ ï ʩʦʭʨʘʥʷʪʴ ʮʝʣʦʩʪʥʦʩʪʴ ʣʠʯʥʦʩʪʠ 

ʩʫʙʲʝʢʪʘ. ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʟʘʢʦʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʚʷʟʠ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʩʚʦʙʦʜʫ 

ʜʝʡʩʪʚʠʷ ʚ ʣʶʙʦʤ ʠʟ ʤʠʨʦʚ. 



www.telenavt.ru 24 

ʀʩʧʦʣʴʟʫʷ ʠʟʚʝʩʪʥʳʝ ʩʚʷʟʠ 

ʤʦʞʥʦ ʪʘʢ ʩʞʘʪʴ 

(ʢʦʤʧʘʢʪʠʬʠʮʠʨʦʚʘʪʴ) ʦʙʲʸʤʥʫʶ 

ʪʝʣʝʚʠʟʠʦʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʯʪʦ 

ʩʨʝʜʥʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ  

ʧʦʣʫʯʘʝʤʳʡ ʪʝʣʝʟʨʠʪʝʣʝʤ ʙʫʜʝʪ 

ʥʘʭʦʜʠʪʴʩʷ ʚ ʨʘʤʢʘʭ ʦʛʨʘʥʠʯʝʥʠʡ, 

ʥʘʣʘʛʘʝʤʳʭ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ 

ʮʠʬʨʦʚʳʝ ʪʝʣʝʚʠʟʠʦʥʥʳʝ ʢʘʥʘʣ.r  

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨʳ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʪʘʢʦʛʦ ʩʞʘʪʠʷ. ɺ 

ʬʠʟʠʯʝʩʢʦʤ ʤʠʨʝ ʯʘʩʪʴ ʦʙʲʝʢʪʦʚ 

ʩʪʘʪʠʯʥʳ (ʥʝʧʦʜʚʠʞʥʳ), ʘ ʯʘʩʪʴ ʥʝʪ. 

ʉʪʘʪʠʯʥʳʝ ʦʙʲʝʢʪʳ ʪʨʝʭʤʝʨʥʦʡ 

ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʤʦʜʝʣʠ (ʨʠʩ. 20), 

ʦʜʥʦʢʨʘʪʥʦ ʚʚʝʜʝʥʥʳʝ ʚ ʧʘʤʷʪʴ 

ʚʘʰʝʛʦ ʦʙʲʸʤʥʦʛʦ ʪʝʣʝʚʠʟʦʨʘ, ʜʘʣʝʝ 

ʩʣʫʞʘʪ ʩʮʝʥʦʡ ʜʣʷ ʨʘʟʚʝʨʪʳʚʘʥʠʷ 

ʜʠʥʘʤʠʯʥʦʛʦ ʩʶʞʝʪʘ ʧʝʨʝʜʘʯʠ. 

ɿʘʛʦʪʦʚʢʠ ʪʘʢʠʭ ʩʮʝʥ ʦʯʝʥʴ ʙʦʣʴʰʠʭ 

ʨʘʟʤʝʨʦʚ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʪʝʣʝʨʝʞʠʩʩʝʨʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʚʠʨʪʫʘʣʴʥʳʭ ʜʝʢʦʨʘʮʠʡ. ʄʦʞʥʦ, 

ʥʘʧʨʠʤʝʨ, ʦʜʠʥ ʨʘʟ ʘʨʭʠʚʠʨʦʚʘʪʴ 

ʪʨʝʭʤʝʨʥʳʡ ʠʥʪʝʨʴʝʨ ʕʨʤʠʪʘʞʘ ʠ 

ʜʘʣʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʯʘʩʪʠ  ʚ 

ʨʘʟʣʠʯʥʳʭ ʪʝʣʝʧʝʨʝʜʘʯʘʭ. ɼʣʷ 

ʦʙʳʯʥʦʛʦ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʨʝʧʦʨʪʘʞʘ 

ʠʟ ʤʫʟʝʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʪʝʭʥʦʣʦʛʠʠ ʚʠʨʪʫʘʣʴʥʦʡ ʪʝʣʝʢʘʤʝʨʳ 

ʜʦʩʪʘʪʦʯʥʦ ʧʝʨʝʜʘʚʘʪʴ ʪʝʣʝʟʨʠʪʝʣʶ 

ʢʦʜ ʧʦʣʦʞʝʥʠʷ ʠ ʦʨʠʝʥʪʘʮʠʠ ʵʪʦʡ 

ʪʝʣʝʢʘʤʝʨʳ, ʠ ʦʥ ʙʫʜʝʪ ʚʠʜʝʪʴ 

ʧʨʝʜʣʘʛʘʝʤʳʝ ʯʘʩʪʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʟʘʛʨʫʞʝʥʥʦʡ ʠʤ ʤʦʜʝʣʠ ʠʥʪʝʨʴʝʨʘ, 

ʩʣʫʰʘʷ ʢʦʤʤʝʥʪʘʨʠʡ ʠʩʢʫʩʩʪʚʦʚʝʜʘ. 

ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦʣʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʚʫʢʦʚʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ.  

ɼʠʥʘʤʠʯʥʳʝ ʦʙʲʝʢʪʳ ʩʮʝʥʳ - 

ʧʝʨʩʦʥʘʞʠ (ʣʶʜʠ, ʞʠʚʦʪʥʳʝ, 

ʤʘʰʠʥʳ) (ʨʠʩ. 21) ʦʙʣʘʜʘʶʪ 

ʦʛʨʘʥʠʯʝʥʥʳʤ ʯʠʩʣʦʤ ʩʪʝʧʝʥʝʡ 

ʩʚʦʙʦʜʳ, ʪʝ ʠʭ ʚʦʟʤʦʞʥʦʝ ʜʚʠʞʝʥʠʝ 

ʦʛʨʘʥʠʯʝʥʦ ʧʦʜʚʠʞʥʦʩʪʴʶ ʩʫʩʪʘʚʦʚ, 

ʯʠʩʣʦʤ ʠ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʵʣʝʤʝʥʪʦʚ ʠʭ ʩʢʝʣʝʪʘ. ʅʘʧʨʠʤʝʨ, çʩʢʝʣʝʪè ʘʚʪʦʤʦʙʠʣʷ ʠʤʝʝʪ ʚʩʝʛʦ 

ʧʷʪʴ ʵʣʝʤʝʥʪʦʚ: ʢʫʟʦʚ ʠ ʯʝʪʳʨʝ ʢʦʣʝʩʘ. ɿʘʜʘʚ ʚʩʝʛʦ ʜʚʘ ʧʘʨʘʤʝʪʨʘ: ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʠ 

ʧʦʚʦʨʦʪ ʧʝʨʝʜʥʠʭ ʢʦʣʝʩ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʘʚʪʦʤʦʙʠʣʴ ʚ ʟʘʜʘʥʥʫʶ ʪʦʯʢʫ ʩʪʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. 

ɽʩʪʝʩʪʚʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʥʘʢʣʘʜʳʚʘʝʤʳʝ ʥʘ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʪʝʣ, ʧʨʠʚʦʜʷʪ ʢ 

ʤʦʜʝʣʴʥʦʤʫ (model-based) ʩʧʦʩʦʙʫ ʢʦʜʠʨʦʚʘʥʠʷ ʜʠʥʘʤʠʯʥʳʭ ʦʙʲʝʢʪʦʚ. ʈʝʯʴ ʠʜʝʪ ʦ ʩʦʟʜʘʥʠʠ 

ʦʪʜʝʣʴʥʦʡ ʤʦʜʝʣʠ ʢʘʞʜʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ. ʊʘʢʘʷ ʤʦʜʝʣʴ ʚʢʣʶʯʘʝʪ ʩʫʩʪʘʚʳ 

(ʩʦʚʦʢʫʧʥʦʩʪʠ ʫʟʣʦʚʳʭ ʪʦʯʝʢ ʜʚʠʞʝʥʠʷ), ʢʘʨʢʘʩ (ʧʦʚʝʨʭʥʦʩʪ ɹʪʝʣʘ) ʠ ʥʘʪʷʥʫʪʫ  ʁʥʘ ʢʘʨʢʘʩ 

ʪʝʢʩʪʫʨʫ, ʟʘʜʘʶʱʫ  ʁʨʘʩʢʨʘʩʢʫ ʦʙʲʝʢʪʘ. ɼʘʞʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʨʫʙʘʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʧʦʟʚʦʣʷʝʪ ʢʦʜʠʨʦʚʘʪʴ ʨʝʘʣʴʥʫʶ ʩʮʝʥʫ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʨʝʘʣʠʩʪʠʯʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʷ ʝʝ ʜʣʷ 

ʈʠʩ. 20. ʉʪʘʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʤʦʜʝʣʠ. 

ʀʥʪʝʨʴʝʨ ʤʫʟʝʷ. 

ʈʠʩ. 21. ʕʣʝʤʝʥʪʳ ʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʝʭʤʝʨʥʦʡ 

ʤʦʜʝʣʠ. ʊʦʯʢʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʫʟʣʳ ʪʨʝʭʤʝʨʥʳʭ 

ʩʝʪʦʢ (ʚʝʨʰʠʥʳ), ʜʚʠʞʝʥʠʷ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ 

ʟʘʜʘʚʘʪʴ. ɸʥʠʤʠʨʦʚʘʥʥʘʷ ʤʘʩʢʘ ʚʥʠʟʫ ʚ ʮʝʥʪʨʝ 

ʧʦʣʥʦʩʪʴʶ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʤʠʤʠʢʫ ʯʝʣʦʚʝʢʘ. 

ʅʘʣʦʞʝʥʥʳʝ ʥʘ ʩʝʪʢʠ ʘʥʠʤʠʨʦʚʘʥʥʳʝ ʪʝʢʩʪʫʨʳ 

ʣʠʮʘ ʠʣʠ ʪʝʣʘ, ʤʦʛʫʪ ʧʦʣʥʦʩʪʴʶ ʠʤʠʪʠʨʦʚʘʪʴ ʠʭ 

ʜʚʠʞʝʥʠʷ. 
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ʧʨʝʜʩʢʘʟʘʥʠʷ ʦʯʝʨʝʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ʄʦʜʝʣʴʥʳʡ ʩʧʦʩʦʙ ʧʦʟʚʦʣʷʝʪ ʦʛʨʘʥʠʯʠʪʴʩʷ ʦʪʩʣʝʞʠʚʘʥʠʝʤ ʣʠʰʴ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ 

ʦʙʲʝʢʪʦʚ, ʜʣʷ ʯʝʛʦ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʘʞʝ ʧʨʦʩʪʳʝ, ʥʝ ʦʙʲʝʤʥʳʝ ʪʝʣʝʢʘʤʝʨʳ. ʕʪʦʪ 

ʩʧʦʩʦʙ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʩʢʣʘʜʦʚ ʤʦʜʝʣʝʡ ʦʜʝʞʜʳ, ʦʙʫʚʠ, ʧʨʝʜʤʝʪʦʚ 

ʙʳʪʘ, ʤʦʜʝʣʝʡ ʣʶʙʳʭ ʦʙʲʝʢʪʦʚ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɽʜʠʥʦʞʜʳ 

ʩʦʟʜʘʥʥʘʷ ʠ ʧʝʨʝʜʘʥʥʘʷ ʤʦʜʝʣʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʟʜʘʥʠʝ ʙʝʩʢʦʥʝʯʥʦʛʦ ʯʠʩʣʘ ʝʝ ʨʘʢʫʨʩʦʚ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʦ ʚʦʣʝ ʪʝʣʝʨʝʞʠʩʩʝʨʘ ʠʣʠ ʪʝʣʝʟʨʠʪʝʣʷ. 

ɺ ʨʘʟʜʝʣʝ ʘʜʘʧʪʘʮʠʷ ʤʳ 

ʛʦʚʦʨʠʣʠ ʦ ʛʠʛʘʥʪʩʢʦʤ ʜʠʘʧʘʟʦʥʝ 

ʚʦʟʤʦʞʥʳʭ ʷʨʢʦʩʪʝʡ ʦʙʲʝʢʪʦʚ 

ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ ʗʨʢʦʩʪʴ ʚ 

ʦʙʱʝʤ ʩʣʫʯʘʝ ʟʘʚʠʩʠʪ ʦʪ ʫʛʣʦʚ 

ʥʘʙʣʶʜʝʥʠʷ ɗ ʠ ű. ʗʨʢʦʩʪʴ 
ʭʦʨʦʰʦ ʨʘʩʩʝʠʚʘʶʱʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʜʠʥʘʢʦʚʘ ʚ ʣʶʙʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ (ʨʘʩʩʝʷʥʠʝ ʧʦ 

ʃʘʤʙʝʨʪʫ). ʗʨʢʦʩʪʴ ʟʝʨʢʘʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʷʨʢʦʩʪʠ ʦʪʨʘʞʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ 

ʟʘʚʠʩʠʪ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ 

ʥʘʙʣʶʜʝʥʠʷ. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ 

ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʧʨʦʤʝʞʫʪʦʯʥʦʡ 

ʩʠʪʫʘʮʠʝʡ, ʢʦʛʜʘ ʦʙ̡ʝʢʪʳ ʥʝ 

ʦʙʣʘʜʘʶʪ ʟʝʨʢʘʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ, ʥʦ ʷʨʢʦʩʪʴ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʚʠʩʠʪ ʦʪ ʫʛʣʘ 

ʥʘʙʣʶʜʝʥʠʷ. ʇʝʨʝʤʝʱʘʷʩʴ ʚ 

ʪʝʣʝʚʠʟʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʦʙʲʸʤʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ) ʠ ʥʘʙʣʶʜʘʷ ʠʟʤʝʥʝʥʠʝ ʨʘʢʫʨʩʘ 

ʦʙʲʝʢʪʦʚ, ʤʳ ʜʦʣʞʥʳ ʚʠʜʝʪʴ ʠʟʤʝʥʝʥʠʝ ʠʭ ʷʨʢʦʩʪʠ, ʘʥʘʣʦʛʠʯʥʦʝ ʠʟʤʝʥʝʥʠʶ ʷʨʢʦʩʪʠ 

ʦʙʲʝʢʪʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ. ʆʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʢʦʜʠʨʦʚʘʥʠʶ ʫʛʣʦʚʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʷʨʢʦʩʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʝʝ ʧʨʠʙʣʠʞʝʥʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʩ ʧʦʤʦʱʴʶ 

ʩʬʝʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ (ʨʠʩ. 22). ʕʪʦʪ ʤʝʪʦʜ ʘʥʘʣʦʛʠʯʝʥ ʯʘʩʪʦʪʥʦʡ ʬʠʣʴʪʨʘʮʠʠ, 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʚʨʝʤʝʥʥʳʭ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʩʠʛʥʘʣʦʚ, ʢʦʛʜʘ ʦʪʙʨʘʩʳʚʘʶʪʩʷ 

ʤʘʣʳʝ ʧʦ ʚʝʣʠʯʠʥʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʠʛʥʘʣʦʚ. ʏʘʩʪʦʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

(ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ  ʌʫʨʴʝ) ʩʠʛʥʘʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʥʦʛʦʤʝʨʥʳʭ, ʦʢʘʟʘʣʦʩʴ ʵʬʬʝʢʪʠʚʥʳʤ ʚʦ 

ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ. ʅʘʧʨʠʤʝʨ, ʚ ʮʠʬʨʦʚʦʤ ʪʝʣʝʚʠʜʝʥʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʠʩʢʨʝʪʥʦ-ʢʦʩʠʥʫʩʥʦʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʣʷ ʩʞʘʪʠʷ ʜʚʫʤʝʨʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʙʣʦʢʦʚ.  ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ 

ʩʬʝʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʚʦʟʤʦʞʥʦ ʧʦʪʦʤʫ, ʯʪʦ ʰʝʨʦʭʦʚʘʪʘʷ  ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʲʝʢʪʘ, ʚ ʦʪʣʠʯʠʠ 

ʦʪ ʟʝʨʢʘʣʴʥʦʡ, ʦʙʣʘʜʘʝʪ ʬʠʣʴʪʨʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʧʦʜʘʚʣʷʷ ʚʳʩʰʠʝ ʛʘʨʤʦʥʠʢʠ ʬʫʥʢʮʠʠ 

ʫʛʣʦʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʷʨʢʦʩʪʠ ʪʦʯʝʢ ʧʦʚʝʨʭʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʣʫʯʘʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ 

ʦʙʲʸʤʥʦʛʦ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʪʝʣʝʟʨʠʪʝʣʷ ʦ ʬʠʟʠʯʝʩʢʦʤ ʤʠʨʝ, 

ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʥʝ ʤʥʦʛʠʝ ʣʶʜʠ ʩʧʦʩʦʙʥʳ ʧʨʦʚʦʜʠʪʴ ʪʘʢʦʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʴʶ, ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʦʙʳʯʥʦ ʤʳ ʥʘʙʣʶʜʘʝʤ ʧʦ ʪʝʣʝʚʠʟʦʨʫ ʥʝʟʥʘʢʦʤʳʝ ʤʝʩʪʘ ʠ ʚ 

ʫʩʣʦʚʠʷʭ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʦʩʚʝʱʝʥʠʷ.  

ʈʘʩʩʝʠʚʘʶʱʠʝ ʩʚʦʡʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʥʘʙʣʶʜʝʥʠʷ ʤʦʛʫʪ ʠʤʝʪʴ ʚʳʨʘʞʝʥʥʫʶ 

ʩʧʝʢʪʨʘʣʴʥʫʶ ʠ ʧʦʣʷʨʠʟʘʮʠʦʥʥʫʶ ʟʘʚʠʩʠʤʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʵʬʬʝʢʪʠʚʥʦ 

ʨʘʟʜʝʣʷʪʴ ʟʝʨʢʘʣʴʥʫʶ ʠ ʨʘʩʩʝʷʥʥʫʶ ʢʦʤʧʦʥʝʥʪʳ ʦʪʨʘʞʝʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ.  

ɿʝʨʢʘʣʴʥʘʷ ʢʦʤʧʦʥʝʥʪʘ ʠʟʣʫʯʝʥʠʷ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʪʨʘʞʝʥʥʳʭ ʦʙʲʝʢʪʘʭ, 

ʢʦʪʦʨʳʝ ʩʘʤʠ ʩʦʜʝʨʞʘʪʴʩʷ ʚ ʪʨʝʭʤʝʨʥʦʡ ʪʝʣʝʚʠʟʠʦʥʥʦʡ ʤʦʜʝʣʠ. ʉʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʠʥʪʝʟʘ ʟʝʨʢʘʣʴʥʦʛʦ ʦʪʨʘʞʝʥʠʷ ʧʫʪʝʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʯʘʩʪʝʡ ʤʦʜʝʣʠ. ʆʪʤʝʯʝʥʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʛʦʚʦʨʠʪʴ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ  

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʬʝʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʜʣʷ ʮʝʣʝʡ ʩʞʘʪʠʷ ʙʦʣʴʰʠʭ  ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʤʠʨʦʚ, 

ʧʦʩʢʦʣʴʢʫ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʤʦʞʥʦ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʩʬʝʨʠʯʝʩʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʝʨʚʦʛʦ ʠ 

ʜʘʞʝ ʥʫʣʝʚʦʛʦ ʧʦʨʷʜʢʘ. 

ʅʫʣʝʚʦʛʦ ʧʦʨʷʜʢʘ ʇʝʨʚʦʛʦ ʧʦʨʷʜʢʘ 

ɺʪʦʨʦʛʦ ʧʦʨʷʜʢʘ 

ʈʠʩ. 22. ʉʬʝʨʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ (ʛʘʨʤʦʥʠʢʠ) ʪʨʝʭ 

ʧʝʨʚʳʭ ʧʦʨʷʜʢʦʚ. 


