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ɽʃɽʄɽʅʊʀ ʉʊʈɯʏʂʆɺʆɻʆ ɯʅʊɽʈʌɽʁʉʋ 534 

ʉʊʈɯʏʂʆɺʀʁ ɯʅʊɽʈʌɽʁʉ ʇʂ ʃɯʈɸ-ʉɸʇʈ 2012 

ʉʂʃɸɼɸɭʊʔʉʗ ɿ ʊɸʂʀʍ ʇʋʅʂʊɯɺ: 534 

ʄʝʥʶ çʇʨʦʛʨʘʤʠè 536 
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ɺʢʣʘʜʢʘ çʉʪʚʦʨʝʥʥʷ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷè 542 
ɺʢʣʘʜʢʘ çʈʦʟʰʠʨʝʥʝ ʨʝʜʘʛʫʚʘʥʥʷè 556 
ɺʢʣʘʜʢʘ çʈʦʟʨʘʭʫʥʦʢè 561 
ɺʢʣʘʜʢʘ çɸʥʘʣʽʟè 566 
ɺʢʣʘʜʢʘ çʈʦʟʰʠʨʝʥʠʡ ʘʥʘʣʽʟè 573 
ɺʢʣʘʜʢʘ çʂʦʥʩʪʨʫʶʚʘʥʥʷè 578 
ʂʦʥʪʝʢʩʪʥʘ ʚʢʣʘʜʢʘ çʈʦʙʦʪʘ ʟ ʚʫʟʣʘʤʠè 588 
ʂʦʥʪʝʢʩʪʥʘ ʚʢʣʘʜʢʘ çʈʦʙʦʪʘ ʟʽ ʩʪʨʠʞʥʷʤʠè 591 
ʂʦʥʪʝʢʩʪʥʘ ʚʢʣʘʜʢʘ çʈʦʙʦʪʘ ʟ ʧʣʘʩʪʠʥʘʤʠè 594 
ʇʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ çɺʠʙʽʨè 596 
ʇʘʥʝʣʴ ʽʥʩʪʨʫʤʝʥʪʽʚ çʆʙʝʨʪʘʥʥʷè 598 
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ʇʝʨʝʜʤʦʚʘ 

ɿʤʽʩʪ ʥʘʚʯʘʣʴʥʦʛʦ ʧʦʩʽʙʥʠʢʘ ʚʽʜʧʦʚʽʜʘʻ ʧʨʦʛʨʘʤʘʤ ʢʫʨʩʽʚ 

çʂʦʤʧôʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʙʫʜʠʥʢʽʚ ʪʘ 

ʩʧʦʨʫʜè, çʂʦʤʧôʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡè, çʄʝʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾè, çʆʩʥʦʚʠ ʉɸʇʈè, 

çʂʦʤʧôʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʙʫʜʽʚʥʠʮʪʚʽè, ʱʦ ʚʠʢʣʘʜʘʶʪʴʩʷ ʫ 

ʙʫʜʽʚʝʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪ ̔

"ʇʨʦʤʠʩʣʦʚʝ ʪʘ ʮʠʚʽʣʴʥʝ ʙʫʜʽʚʥʠʮʪʚʦ", ʘ ʪʘʢʦʞ ʛʘʣʫʟʝʚʦʤʫ 

ʩʪʘʥʜʘʨʪʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ ʧʽʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʽʚ, ʤʘʛʽʩʪʨʽʚ ʪʘ 

ʩʧʝʮʽʘʣʽʩʪʽʚ ʟʘ ʥʘʧʨʷʤʦʤ 0921 - "ɹʫʜʽʚʥʠʮʪʚʦ". ʂʨʽʤ ʪʦʛʦ, 

ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ 

ʩʪʫʜʝʥʪʽʚ ʟʘ ʽʥʰʠʤʠ ʥʘʧʨʷʤʘʤʠ ʫ ʚʠʱʠʭ ʥʘʚʯʘʣʥɹʠʭ ʟʘʢʣʘʜʘʭ 

ʙʫʜʽʚʝʣʥɹʦʛʦ ʪʘ ʟʘʛʘʣʴʥʦ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʬʽʣʶ. 

ʋ ʥʘʚʯʘʣʴʥʦʤʫ ʧʦʩʽʙʥʠʢʫ ʥʘʚʝʜʝʥʽ ʦʢʨʝʤʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ 

ʤʝʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʚ ʥʠʭ, ʦʩʥʦʚʠ ʨʦʟʨʘʭʫʥʢʫ ʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʤʝʪʘʣʝʚʠʭ 

ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʾʭʥʽʭ ʟ'ʻʜʥʘʥʴ. ʅʘ ʢʦʥʢʨʝʪʥʠʭ ʧʨʠʢʣʘʜʘʭ ʨʦʟʛʣʷʥʫʪʽ 

ʧʠʪʘʥʥʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʫ ʧʨʘʢʪʠʮʽ ʤʝʪʘʣʝʚʠʭ 

ʙʘʣʦʢ, ʢʦʣʦʥ ̔  ʬʝʨʤ, ʟ ʷʢʠʭ ʢʦʤʧʦʥʫʶʪʴʩʷ ʨʽʟʥʽ ʟʘ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʨʽh ʝʥʥʷʤʠ ʩʪʘʣʝʚʽ ʢʘʨʢʘʩʠ. ʋ ʩʫʯʘʩʥʠʭ 

ʧʽʜʨʫʯʥʠʢʘʭ ʪʘ ʥʘʚʯʘʣʴʥʠʭ ʧʦʩʽʙʥʠʢʘʭ ʜʣʷ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ ʟʘ ʜʠʩʮʠʧʣʽʥʦʶ çʄʝʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾè ʤʘʪʝʨʽʘʣ 

ʚʠʢʣʘʜʘʻʪʴʩʷ ʫ ʢʣʘʩʠʯʥʦʤʫ ʚʠʛʣʷʜʽ ʥʘ ʦʩʥʦʚʽ ʽʥʞʝʥʝʨʥʠʭ ʤʝʪʦʜʽʚ 

ʨʦʟʨʘʭʫʥʢʫ ʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʧʨʠʜʽʣʷʻʪʴʩʷ ʫʚʘʛʠ ʦʩʦʙʣʠʚʦʩʪʷʤ 

ʨʦʟʨʘʭʫʥʢʫ ʤʝʪʘʣʝʚʠʤ ʢʦʥʩʪʨʫʢʮʽʷʤ (ʄʂ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʽʩʥʫʯʁʠʭ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ (ʇʂ).  

ʆʩʥʦʚʥʘ ʤʝʪʘ ʜʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʦʩʽʙʥʠʢʘ ʧʦʣʷʛʘʻ ʫ 

ʚʠʢʣʘʜʝʥʥʽ ʪʝʭʥʦʣʦʛʽʡ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʯʠʩʝʣʴʥʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʟʘ 

ʦʩʥʦʚʫ ʚʟʷʪʦ ʥʘʡʧʨʦʩʪʽʰʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʽ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʧʨʠ 

ʚʠʢʦʥʘʥʥʽ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʢʫʨʩʦʚʠʭ ʧʨʦʝʢʪʽʚ ʟ 

ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ. ʈʦʟʨʘʭʫʥʢʠ ʚʠʢʦʥʫʶʪʴʩʷ ʪʨʘʜʠʮʽʡʥʦ ʚʨʫʯʥʫ ʪʘ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʰʠʨʝʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʃɯʈɸ-ʉɸʇʈ. 

ʇʨʠ ʘʥʘʣʽʟʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʽʚ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʨʽʟʥʽ 

ʩʧʨʦʱʝʥʥʷ, ʱʦ ʚʚʝʜʝʥʽ ʧʨʠ ʨʫʯʥʦʤʫ ʨʦʟʨʘʭʫʥʢʫ, ʧʨʠʯʠʥʠ 

ʚʽʜʤʽʥʥʦʩʪʝʡ, ʤʦʞʣʠʚʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʤʦʜʝʣʝʡ ʽ 
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ʪʘʢʝ ʽʥʰʝ. ʊʘʢʠʡ ʧʽʜʭʽʜ, ʥʘ ʜʫʤʢʫ ʘʚʪʦʨʽʚ, ʜʦʧʦʤʦʞʝ ʩʪʫʜʝʥʪʘʤ, ʘ 

ʪʘʢʦʞ ʽʥʞʝʥʝʨʘʤ ʧʨʠ ʩʠʥʪʝʟʽ ʪʘ ʘʥʘʣʽʟʽ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʦʜʝʣʝʡ, 

ʚʝʩʴ ʯʘʩ ʤʘʶʯʠ ʥʘ ʫʚʘʟʽ ʬʽʟʠʯʥʠʡ ʟʤʽʩʪ ʪʘ ʽʥʞʝʥʝʨʥʝ ʨʦʟʫʤʽʥʥʷ ʩʫʪʽ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧôʷʪʠ 

ʨʦʟʜʽʣʽʚ ʪʘ ʜʦʜʘʪʢʽʚ. ʋʩʽ ʨʦʟʜʽʣʠ ʧʦʩʽʙʥʠʢʘ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʧʨʠʢʣʘʜʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʡʦʛʦ ʪʘʢʦʞ 

ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʯʠʪʘʯʽʚ: ʩʪʫʜʝʥʪʽʚ ʙʫʜʽʚʝʣʴʥʠʭ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʬʘʢʫʣʴʪʝʪʽʚ, ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ 

ʥʘʫʢʦʚʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʁ ʪɹ ʩʷ ʫ ʧʠʪʘʥʥʷʭ 

ʨʦʟʨʘʭʫʥʢʫ ʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʘ ʪʘʢʦʞ 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ. 

ɸʚʪʦʨʠ ʚʠʩʣʦʚʣʶʶʪʴ ʚʜʷʯʥʽʩʪʴ ʜʠʨʝʢʪʦʨʫ ʋʢʨʘʾʥʩʴʢʦʛʦ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʽ ʧʨʦʝʢʪʥʦ-ʚʠʰʫʢʫʚʘʣʴʥʦʛʦ ʽʥʩʪʠʪʫʪʫ 

çʋʢʨʅɼɯʚʦʜʦʢʘʥʘʣʧʨʝʢʪè, ʧʨʦʬʝʩʦʨʫ, ʜʦʢʪʦʨʫ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ 

ʆʣʝʢʩʘʥʜʨʫ ɯʚʘʥʦʚʠʯʫ ʆʛʣʦʙʣʽ, ʟʘʚʽʜʫʚʘʯʫ ʢʘʬʝʜʨʠ çʄʝʪʘʣʝʚʠʭ ʪʘ 

ʜʝʨʝʚôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡè, ʧʨʦʬʝʩʦʨʫ, ʜʦʢʪʦʨʫ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ 

ɹʽʣʠʢʫ ʉʝʨʛʽʶ ɯʚʘʥʦʚʠʯʫ, ʘ ʪʘʢʦʞ ʩʧʚ̔ʨʦʙʽʪʥʠʢʘʤ ʚʽʜʜʽʣʫ 

ʩʫʧʨʦʚʦʜʫ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʩʽʤʝʡʩʪʚʘ ʃɯʈɸ, ʙʝʟ 

ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʾ ʜʦʧʦʤʦʛʠ ʷʢʠʭ ʚʠʜʘʥʥʷ ʧʦʩʽʙʥʠʢʘ ʙʫʣʦ ʙ 

ʥʝʤʦʞʣʠʚʠʤ. 

ʇʦʣʽʧʰʝʥʥʶ ʟʤʽʩʪʫ ʨʫʢʦʧʠʩʫ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʩʧʨʠʷʣʠ 

ʟʘʫʚʘʞʝʥʥʷ ʽ ʧʦʨʘʜʠ ʨʝʮʝʥʟʝʥʪʽʚ ï ʜʦʢʪʦʨʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʦʨʘ ʐʠʤʘʥʦʚʩʴʢʦʛʦ ʆʣʝʢʩʘʥʜʨʘ ɺʽʪʘʣʽʡʦʚʠʯʘ, ʜʦʢʪʦʨʘ 

ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʘ ɻʦʨʦʜʝʮʴʢʦʛʦ ʆʣʝʢʩʘʥʜʨʘ ʉʝʨʛʽʡʦʚʠʯʘ, 

ʜʦʢʪʦʨʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʘ ɼʘʚʠʜʝʥʢʦ ʆʣʝʢʩʘʥʜʨʘ 

ɯʚʘʥʦʚʠʯʘ, ʜʦʢʪʦʨʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʘ ʃʘʥʪʫʭ-ʃʷʱʝʥʢʦ 

ɸʣʴʙʝʨʪʘ ɯʚʘʥʦʚʠʯʘ, ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʷʢʠʭ ʙʫʣʘ ʚʨʘʭʦʚʘʥʘ ʧʨʠ 

ʧʽʜʛʦʪʦʚʮʽ ʦʩʪʘʪʦʯʥʦʛʦ ʚʘʨʽʘʥʪʫ ʨʫʢʦʧʠʩʫ. ɰʤ ʘʚʪʦʨʠ ʚʠʩʣʦʚʣʁʁ ʪʴ 

ʩʚʦʶ ʱʠʨʫ ʚʜʷʯʥʽʩʪʴ. 
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ɺʩʪʫʧ 

ɺ ʜʘʥʠʡ ʯʘʩ ʥʘʛʘʣʴʥʦʶ ʧʦʪʨʝʙʦʶ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʽʥʞʝʥʝʨʽʚ ʩʪʘʻ 

ʦʚʦʣʦʜʽʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʨʦʟʨʘʭʫʥʢʫ ʪʘ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɸʣʝ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ 

ʥʘʚʯʘʣʴʥʽ ʧʦʩʽʙʥʠʢʠ ʟ ʚʠʢʦʥʘʥʥʷ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʢʫʨʩʦʚʠʭ 

ʧʨʦʝʢʪʽʚ ʟ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʦʛʨʘʤʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʧʨʦʝʢʪʥʽ ʨʦʙʦʪʠ, 

ʚʠʢʦʥʫʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʋ 

ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʧʦʩʽʙʥʠʢʫ ʚʠʢʣʘʜʘʶʪʴʩʷ ʤʝʪʦʜʠ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʙʘʣʢʦʚʦʾ ʢʣʽʪʢʠ, ʦʜʥʦʧʦʚʝʨʭʦʚʦʾ ʚʠʨʦʙʥʠʯʦʾ ʙʫʜʽʚʣʽ ʪʘ ʜʝʷʢʠʭ 

ʩʧʝʮʽʘʣʴʥʠʭ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʥʘ ʦʩʥʦʚʽ ʧʨʦʛʨʘʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʃɯʈɸ-ʉɸʇʈ, ʷʢʠʡ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ ʷʢ ʚ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʪʘʢ ʽ ʚ ʽʥʞʝʥʝʨʥʽʡ ʧʨʘʢʪʠʮʽ. ʅʽʜʝ ʨʘʥʽʰʝ ʚ 

ʣʽʪʝʨʘʪʫʨʽ ʥʝ ʦʧʠʩʫʚʘʣʘʩʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʘ ʧʽʜʩʠʩʪʝʤʘ ʂʄ-ʉɸʇʈ. 

ʂʄ-ʉɸʇʈ ʜʦʟʚʦʣʷʻ ʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʨʝʞʠʤʽ ʦʜʝʨʞʫʚʘʪʠ ʨʦʙʦʯʽ 

ʢʨʝʩʣʝʥʥʷ ʂʄ (ʤʘʨʢʫʚʘʣʴʥʽ ʩʭʝʤʠ, ʚʽʜʦʤʦʩʪʽ ʝʣʝʤʝʥʪʽʚ, ʚʫʟʣʠ, 

ʩʧʝʮʠʬʽʢʘʮʽʾ). ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʯʠʩʣʝʥʥʠʭ ʛʨʘʬʽʯʥʠʭ ʩʠʩʪʝʤ 

(AdvanceSteel, StruCad, Bocad, RealSteel ̔ ʙʘʛʘʪʦ ʽʥʰʠʭ) 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʪʽʣʴʢʠ ʥʘ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʛʨʘʬʽʢʠ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ 

ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʪʝʭʥʦʣʦʛʽʯʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ɺɯɿʆʈ-ʉɸʇʈ 

Ÿ ʉʊʂ-ʉɸʇʈ Ÿ ʂʄ-ʉɸʇʈ ʜʦʟʚʦʣʷʻ ʨʦʟʨʘʭʫʚʘʪʠ, ʧʽʜʽʙʨʘʪʠ 

(ʧʝʨʝʚʽʨʠʪʠ) ʽ ʫʥʽʬʽʢʫʚʘʪʠ ʧʝʨʝʨʽʟʠ ʤʝʪʘʣʝʚʠʭ ʝʣʝʤʝʥʪʽʚ ʽ 

ʢʦʥʩʪʨʫʢʮʽʾ ʚʫʟʣʽʚ ʟ ʧʦʜʘʣʴʰʠʤ ʦʪʨʠʤʘʥʥʷʤ ʩʧʝʮʠʬʽʢʘʮʽʡ ʽ 

ʢʨʝʩʣʝʥʴ ʂʄ. ʎʝʡ ʫʥʽʢʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʦʩʪʘʪʥʴʦ ʜʝʪʘʣʴʥʦ 

ʦʧʠʩʘʥʠʡ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʦʩʽʙʥʠʢʫ, ʱʦ ʧʨʦʧʦʥʫʻʪʴʩʷ. 

ɼʦʩʚʽʜ ʟʘʩʚʽʜʯʫʻ, ʱʦ ʚʽʜʩʫʪʥʽʩʪʴ ʤʝʪʦʜʠʢʠ ʚʠʢʣʘʜʘʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚ 

ʮ̔ ʣʦʤʫ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʫʯʙʦʚʦʤʫ ʧʨʦʮʝʩʽ, ʢʫʨʩʦʚʦʤʫ ʽ 

ʜʠʧʣʦʤʥʦʤʫ ʧʨʦʝʢʪʫʚʘʥʥʽ, ʘ ʪʘʢʦʞ ʥʘ ʨʦʙʦʪʽ ʚʠʧʫʩʢʥʠʢʽʚ ʚʫʟʽʚ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʽ. ɸʚʪʦʨʠ ʟʨʦʙʠʣʠ ʧʦʧʠʪʢʫ ʣʽʢʚʽʜʫʚʘʪʠ ʮʝʡ ʥʝʜʦʣʽʢ. 

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʥʘʧʠʩʘʥʦ ʚ ʪʽʩʥʦʤʫ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʽ ʟ 

ʨʦʟʨʦʙʥʠʢʘʤʠ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʩʽʭ ʥʶʘʥʩʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʦʰʠʨʝʥʠʭ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 5 ʨʦʟʜʽʣʽʚ ʽ ʜʦʜʘʪʢʽʚ. 

ʇʝʨʰʠʡ ʪʘ ʜʨʫʛʠʡ ʨʦʟʜʽʣ ʥʘʧʠʩʘʥʽ ɹʘʨʘʙʘʰ ʄ.ʉ. ʪʘ ʄʝʜʚʝʜʝʥʢʦ 
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ɼ.ɺ., ʪʨʝʪʽʡ ʨʦʟʜʽʣ ʥʘʧʠʩʘʥʠʡ ɹʘʨʘʙʘʰ ʄ.ʉ., ʯʝʪʚʝʨʪʠʡ ʨʦʟʜʽʣ 

ʥʘʧʠʩʘʥʠʡ ʂʦʟʣʦʚʠʤ ʉ.ɺ., ʧôʷʪʠʡ ʨʦʟʜʽʣ ʥʘʧʠʩʘʥʠʡ ɹʘʨʘʙʘʰ ʄ.ʉ. 

ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʠʪʘʥʥʷ ʩʪʦʩʦʚʥʦ ʟʘʛʘʣʴʥʠʭ 

ʧʨʠʥʮʠʧʽʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʟʘʛʘʣʴʥʠʭ ʧʦʣʦʞʝʥʴ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

ʈʦʟʜʽʣ 2 ʤʽʩʪʠʪʴ ʢʦʨʦʪʢʠʡ ʚʠʢʣʘʜ ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʛʦʪʦʚʢʠ ʤʦʜʝʣʝʡ 

ʢʦʥʩʪʨʫʢʮʽʡ ʚ ʩʝʨʝʜʦʚʠʱʽ ʇʂ ʃɯʈɸ-ʉɸʇʈ (ʜʦʩʪʘʪʥʻ ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʩʪʫʜʝʥʪ ʤʽʛ ʩʘʤʦʩʪʽʡʥʦ ʦʩʚʦʾʪʠ ʥʘʜʘʥʠʡ ʤʘʪʝʨʽʘʣ). ʇʦʩʣʽʜʦʚʥʦ 

ʚʠʢʣʘʜʘʶʪʴʩʷ ʧʨʠʡʦʤʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ, ʾʭ 

ʘʥʘʣʽʟ ʽ ʩʧʦʩʦʙʠ ʘʚʪʦʤʘʪʠʯʥʦʾ ʛʝʥʝʨʘʮʽʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʷʢʘ ʤʽʩʪʠʪʴ 

ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ. ʎʽʢʘʚʠʤ ʻ ʪʝ, ʱʦ ʤʦʜʝʣʴ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

ʚ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʩʭʝʤʽ, ʱʦ 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʚʨʫʯʥʫ ʚ ʯʝʪʚʝʨʪʦʤʫ ʨʦʟʜʽʣʽ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ 

ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʨʝʚʽʨʢʠ ʽ ʧʽʜʙʦʨʫ ʧʝʨʝʨʽʟʽʚ ʤʝʪʘʣʝʚʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʤʦʞʣʠʚʠʭ ʧʨʠ ʮʴʦʤʫ ʧʦʭʠʙʦʢ. ʊʘʢʦʞ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʽ ʧʨʠʥʮʠʧʠ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʚʫʟʣʦʚʠʭ ʟôʻʜʥʘʥʴ ʽ ʧʠʪʘʥʥʷ ʩʪʚʦʨʝʥʥʷ ʨʦʙʦʯʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤ ʩʧʦʩʦʙʦʤ.  

ʈʦʟʜʽʣ 3 ʚʢʣʶʯʘʻ ʨʦʟʨʘʭʫʥʦʢ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʦʜʥʦʧʦʚʝʨʭʦʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʙʫʜʽʚʝʣʴ ʟʘ ʢʫʨʩʦʚʠʤ ʧʨʦʝʢʪʦʤ ˉ2 

çʆʜʥʦʧʦʚʝʨʭʦʚʽ ʧʨʦʤʠʩʣʦʚʽ ʙʫʜʽʚʣʽ ʟ ʢʨʘʥʘʤʠè. ʆʧʠʩʫʻʪʴʩʷ ʧʨʦʮʝʩ 

ʢʦʤʧʦʥʦʚʢʠ ʨʘʤʠ, ʟʙʽʨ ʥʘʚʘʥʪʘʞʝʥʴ, ʩʪʘʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ 

ʧʦʧʝʨʝʯʥʦʾ ʨʘʤʽ ʧʨʦʤʠʩʣʦʚʦʾ ʙʫʜʽʚʣʽ, ʟʘʩʦʙʠ ʚʨʘʭʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦ 

ʥʝʙʝʟʧʝʯʥʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʧʦʣʫʯʝʥʴ ʟʫʩʠʣʴ, ʧʽʜʙʦʨ ʧʝʨʝʨʽʟʽʚ 

ʦʩʥʦʚʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʈʦʟʨʘʭʫʥʦʢ ʚʠʢʦʥʫʻʪʴʩʷ ʚ 

ʨʘʤʢʘʭ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʫ, ʷʢʠʡ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʦʩʚʽʪʥʽʭ 

ʧʨʦʛʨʘʤ ʙʽʣʴʰʦʩʪʽ ʙʫʜʽʚʝʣʴʥʠʭ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. 

ʅʘʚʠʯʢʠ, ʱʦ ʦʪʨʠʤʘʥʽ ʩʪʫʜʝʥʪʦʤ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʜʘʥʦʛʦ ʢʫʨʩʦʚʦʛʦ 

ʧʨʦʝʢʪʫ, ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʮʠʚʽʣʴʥʠʭ 

ʙʫʜʽʚʝʣʴ, ʱʦ ʤʘʶʪʴ ʚ ʦʩʥʦʚʽ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʩʭʝʤʽ ʧʦʧʝʨʝʯʥʫ ʨʘʤʫ. 

ʈʦʟʨʘʭʫʥʦʢ ʧʦʧʝʨʝʯʥʦʾ ʨʘʤʠ ʻ ʚʝʣʴʤʠ ʧʦʰʠʨʝʥʦʶ ʟʘʜʘʯʝʶ ʽ ʚ 

ʧʨʘʢʪʠʮʽ ʨʦʙʦʯʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ. ɺʩʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʨʦʟʨʘʭʫʥʢʠ 

ʚʠʢʦʥʘʥʽ ʫ ʧʦʚʥʽʡ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʤʘʪʝʨʽʘʣʦʤ, ʚʠʢʣʘʜʝʥʦʤʫ ʫ 

ʨʦʟʜʽʣʽ 4, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʧʽʜʨʦʟʜʽʣ, ʧʨʠʩʚʷʯʝʥʠʡ ʘʥʘʣʽʟʫ 

ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ. 

ʈʦʟʜʽʣ 4 ʧʨʠʩʚʷʯʝʥʠʡ ʧʠʪʘʥʥʷʤ ʧʨʦʝʢʪʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʙʘʣʢʦʚʦʾ ʢʣʽʪʢʠ ʚʠʨʦʙʥʠʯʦʾ ʙʫʜʽʚʣʽ ʪʘ ʨʘʤʠ ʦʜʥʦʧʦʚʝʨʭʦʚʦʾ 

ʚʠʨʦʙʥʠʯʦʾ ʙʫʜʽʚʣʽ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ. ɺʢʣʶʯʘʻ ʧʠʪʘʥʥʷ 
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ʚʠʟʥʘʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ, ʨʦʟʨʘʭʫʥʢʫ ʦʩʥʦʚʥʠʭ ʥʝʩʫʯʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʙʘʣʢʦʚʦʾ ʢʣʽʪʢʠ, ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʧʽʜʙʦʨʫ ʧʝʨʝʨʽʟʽʚ. ɺ 

ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʥʘʚʝʜʝʥʽ ʩʧʨʦʱʝʥʽ ʧʨʠʢʣʘʜʠ, ʷʢʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʩʪʫʜʝʥʪʘʤ ʩʘʤʦʩʪʽʡʥʦ, ʘʙʦ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʚʠʢʣʘʜʘʯʘ ʟʘʩʚʦʾʪʠ 

ʧʠʪʘʥʥʷ ʨʦʟʨʘʭʫʥʢʫ ʪʘʢʦʛʦ ʪʠʧʫ ʢʦʥʩʪʨʫʢʮʽʡ ʚʨʫʯʥʫ, ʽ ʚ ʙʽʣʴʰʽʡ 

ʤʽʨʽ ʚʥʠʢʥʫʪʠ ʫ ʬʽʟʠʯʥʫ ʩʫʪʥʽʩʪʴ ʨʦʙʦʪʠ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, 

ʯʦʤʫ ʩʧʨʠʷʻ ʧʨʦʚʝʜʝʥʘ ʦʮʽʥʢʘ ʟʙʽʞʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ.  

ʈʦʟʜʽʣ 5 ʥʘʜʘʻ ʟʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʩʧʝʮʽʘʣʴʥʠʭ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʪʘʢʠʭ ʷʢ ʚʘʥʪʦʚʽ ʪʘ ʤʝʤʙʨʘʥʥʽ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʽ ʻ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʠʤʠ ʫ ʩʫʯʘʩʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ, 

ʘʨʦʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʤʦʜʝʣʶʚʘʥʥʷ  ʚʠʩʦʪʥʠʭ ʩʧʦʨʫʜ ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʛʝʦʤʝʪʨʠʯʥʦʾ ʥʝʣʽʥʽʡʥʦʩʪʽ. 

ʇʨʠ ʥʘʧʠʩʘʥʥʽ ʧʦʩʽʙʥʠʢʘ ʚʨʘʭʦʚʫʶʪʴʩʷ ʫʩʽ ʜʽʶʯʠ ʥʦʨʤʘʪʠʚʥʽ 

ʜʦʢʫʤʝʥʪʠ. ɺʠʢʦʥʫʶʯʠ ʨʦʣʴ ʥʘʚʯʘʣʴʥʦʛʦ ʧʦʩʽʙʥʠʢʘ, ʢʥʠʛʘ ʤʽʩʪʠʪʴ 

ʙʘʛʘʪʦ ʚʠʟʥʘʯʝʥʴ, ʪʝʨʤʽʥʽʚ ʽ ʧʦʥʷʪʴ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ï ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

ʑʦʙ ʧʦʣʝʛʰʠʪʠ ʧʦʰʫʢ ʧʦʪʨʽʙʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘʚʪʦʨʠ 

ʢʦʨʠʩʪʫʚʘʣʠʩʷ ʜʝʢʽʣʴʢʦʤʘ ʧʨʠʡʦʤʘʤʠ ʚʠʜʽʣʝʥʥʷ ʪʝʢʩʪʫ, ʧʝʨʰ ʟʘ 

ʚʩʝ, ʰʨʠʬʪʘʤʠ. ʂʦʤʘʥʜʠ ʇʂ ʃɯʈɸ-ʉɸʇʈ ʽ ʾʭ ʦʧʮʽʾ ʚʠʜʽʣʷʶʪʴʩʷ ʚ 

ʪʝʢʩʪʽ ʥʘʧʽʚʞʠʨʥʠʤʠ ʨʷʜʢʦʚʠʤʠ ʙʫʢʚʘʤʠ ʰʨʠʬʪʫ ʙʝʟ ʟʘʨʫʙʦʢ. 

ʊʘʢʠʤ ʞʝ ʰʨʠʬʪʦʤ ʚʠʜʽʣʝʥʽ ʚ ʪʝʢʩʪʽ ʥʘʟʚʠ ʩʧʘʜʘʶʯʠʭ ʤʝʥʶ, 

ʜʽʘʣʦʛʦʚʠʭ ʚʽʢʦʥ ʽ ʽʥʰʠʭ ʫʧʨʘʚʣʷʶʯʠʭ ʝʣʝʤʝʥʪʽʚ. ɿʘʩʪʦʩʦʚʘʥʽ 

ʩʧʝʮʽʘʣʴʥʽ ʨʦʟʜʽʣʦʚʽ ʟʥʘʢʠ ʜʣʷ ʦʜʥʦʪʠʧʥʠʭ ʯʘʩʪʠʥ ʪʝʢʩʪʫ, 

ʥʘʩʪʫʧʥʠʭ ʦʜʥʘ ʟʘ ʦʜʥʦʶ. ɼʫʞʝ ʯʘʩʪʦ ʚ ʇʂ ʃɯʈɸ-ʉɸʇʈ ʜʣʷ 

ʟʜʽʡʩʥʝʥʥʷ ʷʢʦʾ-ʥʝʙʫʜʴ ʦʧʝʨʘʮʽʾ ʧʦʪʨʽʙʥʘ ʚʠʢʦʥʘʪʠ ʜʝʢʽʣʴʢʘ 

ʢʦʤʘʥʜ, ʜʝʢʽʣʴʢʘ ʢʨʦʢʽʚ. ʋ ʧʝʨʝʣʽʢʫ ʜʽʡ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʦʧʝʨʘʮʽʾ, ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʩʠʤʚʦʣʠ, ʱʦ ʧʦʟʥʘʯʘʶʪʴ ʯʝʨʛʦʚʠʡ 

ʢʨʦʢ, ʢʦʤʘʥʜʫ, ʦʧʝʨʘʮʽʶ.  

ʅʘʧʨʠʢʽʥʮʽ ʘʨʛʫʤʝʥʪʫʻʤʦ, ʯʦʤʫ ʧʦʩʽʙʥʠʢ ʧʨʠʩʚʷʯʝʥʦ ʩʘʘʤʝ 

ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʤʧʣʝʢʩʫ ʃɯʈɸ-ʉɸʇʈ. ʆʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʻ ʪʦʡ ʬʘʢʪ, 

ʱʦ ʮʝʡ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ 

ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʥʘ ʪʝʨʽʪʦʨʽʾ ʢʨʘʾʥ ʉʅɻ, ʧʦ-ʜʨʫʛʝ ʫ ʮʴʦʤʫ 

ʧʨʦʛʨʘʤʤʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʨʝʘʣʽʟʦʚʘʥʦ ʚʩʽ ʥʦʨʤʠ ɼɹʅ ʪʘ ɭʚʨʦʢʦʜʫ ʽ 

ʧʦ ʪʨʝʪʻ ï ʇʂ ʃɯʈɸ-ʉɸʇʈ ʧʦʩʪʘʚʣʷʻʪʴʩʷ ʫ ʚʩʽ ʚʠʱʽ ʥʘʚʯʘʣʴʥʽ 

ʟʘʢʣʘʜʠ  ʫ ʢʦʤʧʣʝʢʪʽ ACADEMICset, ʱʦ ʚʢʣʶʯʘʻ ʤʝʨʝʞʝʚʫ 

ʣʽʮʝʥʟʽʶ ʥʘ 20 ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʪʘ ʣʦʢʘʣʴʥʝ ʤʽʩʮʝ ʚʠʢʣʘʜʘʯʘ.  
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ʈʆɿɼɯʃ 1. ʄɽʊʆɼʀ ʂʆʄʇ'ʖʊɽʈʅʆɻʆ ʄʆɼɽʃʖɺɸʅʅʗ ʇʈʀ 

ʈʆɿʈɸʍʋʅʂʋ ʂʆʅʉʊʈʋʂʎɯʁ  

1.1. ʂʦʨʦʪʢʠʡ ʽʩʪʦʨʠʯʥʠʡ ʥʘʨʠʩ ʨʦʟʚʠʪʢʫ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ  

ʊʝʨʤʽʥ çʢʦʤʧ'ʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾè ʘʙʦ çʽʥʬʦʨʤʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾè ï ʮʝ ʫʟʘʛʘʣʴʥʝʥʘ ʥʘʟʚʘ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ 

ʟʙʝʨʽʛʘʥʥʷ, ʧʝʨʝʜʘʯʫ, ʦʙʨʦʙʢʫ, ʟʘʭʠʩʪ ʽ ʚʽʜʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧ'ʶʪʝʨʽʚ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʽʚ ʚ ʽʥʞʝʥʝʨʥʽʡ ʩʧʨʘʚʽ ʧʦʯʘʣʦʩʷ 

ʥʘʧʨʠʢʽʥʮʽ 50-ʭ ʨʦʢʽʚ, ʚʽʜʨʘʟʫ ʞ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʧʝʨʰʽ ʢʦʤʧ'ʶʪʝʨʠ 

ʩʪʘʣʠ ʜʦʩʪʫʧʥʽ ʦʢʨʝʤʠʤ ʽʥʞʝʥʝʨʘʤ. ʋ ʙʫʜʽʚʝʣʴʥʦʤʫ ʧʨʦʝʢʪʫʚʘʥʥʽ 

ʪʘʢʠʤʠ ʧʝʨʰʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʢʦʤʧôʶʪʝʨʽʚ ʩʪʘʣʠ ʥʘʡʙʽʣʴʰ 

ʤʦʙʽʣʴʥʽ ʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʤʫ ʩʝʥʩʽ ʬʘʭʽʚʮʽ: ʽʥʞʝʥʝʨʠ ʷʢʽ 

ʚʠʢʦʥʫʚʘʣʠ ʨʦʟʨʘʭʫʥʢʠ ʩʪʘʪʠʯʥʦ-ʥʝʚʠʟʥʘʯʝʥʠʭ ʩʠʩʪʝʤ, ʧʦʚ'ʷʟʘʥ ̔ʟ 

ʨʽʰʝʥʥʷʤ ʩʠʩʪʝʤ ʨʽʚʥʷʥʴ ʚʠʩʦʢʠʭ ʧʦʨʷʜʢʽʚ.  

ʇʦ ʩʫʪʽ, ʜʦ ʧʦʷʚʠ ʢʦʤʧ'ʶʪʝʨʽʚ ʙʽʣʴʰʽʩʪʴ ʤʝʪʦʜʽʚ ʽ ʧʨʠʡʦʤʽʚ 

ʙʫʜʽʚʝʣʴʥʦʾ ʤʝʭʘʥʽʢʠ ʟʚʦʜʠʣʦʩʷ ʜʦ ʧʦʰʫʢʽʚ ʨʽʟʥʠʭ ʩʧʨʦʱʝʥʴ 

(ʤʝʪʦʜ ʂʨʦʩʘ, ʤʝʪʦʜ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʧʦʯʘʪʢʦʚʠʭ ʢʫʪʽʚ ʧʦʚʦʨʦʪʫ, 

ʤʝʪʦʜ ʧʨʫʞʥʦʛʦ ʮʝʥʪʨʫ ʪʘ ʽʥ.) ʇʦʷʚʘ ʽʥʩʪʨʫʤʝʥʪʫ, ʷʢʠʡ ʚʠʨʽʰʫʻ ʮʶ 

ʧʨʦʙʣʝʤʫ ʚʽʜʨʘʟʫ ʞ ʧʨʠʚʝʨʥʫʣʦ ʫʚʘʛʫ ʽʥʞʝʥʝʨʽʚ, ʱʦ ʚʠʢʦʥʫʚʘʣʠ 

ʨʦʟʨʘʭʫʥʢʠ ʢʦʥʩʪʨʫʢʮʽʡ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʧʨʦʱʝʥʽ ʤʝʪʦʜʠ, 

ʩʧʨʦʱʝʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʩʭʝʤʠ. ʋ 1950 ʨ. ʬʘʭʽʚʮʷʤʠ, ʱʦ ʧʨʘʮʶʚʘʣʠ 

ʚ ʛʘʣʫʟʷʭ ʙʫʜʽʚʝʣʴʥʦʾ ʤʝʭʘʥʽʢʠ ʽ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ, ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ 

ʤʝʪʦʜ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʄʉɽ). ʋ 1963 ʨ. ʙʫʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ 

ʧʦʨʽʚʥʷʥʦ ʧʨʦʩʪʠʡ ʩʧʦʩʽʙ ʟʘʩʪʦʩʫʚʘʥʥʷ ʄʉɽ ʜʣʷ ʘʥʘʣʽʟʫ ʤʽʮʥʦʩʪʽ 

ʰʣʷʭʦʤ ʤʽʥʽʤʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʘ ʧʦʪʝʥʮʽʡʥʦʾ ʝʥʝʨʛʽʾ (ʚʘʨʽʘʮʽʡʥʽ 

ʤʝʪʦʜʠ). ɿ'ʷʚʠʣʠʩʷ ʧʨʦʛʨʘʤʥʦ-ʤʝʪʦʜʠʯʥʽ ʢʦʤʧʣʝʢʩʠ ʜʣʷ ʘʥʘʣʽʟʫ ʽ 

ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʄʉɽ. 

ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʟ'ʷʚʠʣʘʩʷ ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʽʰʝʥʥʷ ʩʠʩʪʝʤ ʨʽʚʥʷʥʴ 

ʚʝʣʠʢʠʭ ʧʦʨʷʜʢʽʚ, ʚʠʷʚʠʣʦʩʷ, ʱʦ ʾʭ ʩʢʣʘʜʘʥʥʷ ʪʝʞ ʧʨʦʙʣʝʤʘ 

ʚʝʣʴʤʠ ʛʨʦʤʽʟʜʢʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ 

ʙʫʜʽʚʝʣʴʥʦʾ ʤʝʭʘʥʽʢʠ ʽ ʧʨʠʣʝʛʣʠʭ ʜʦ ʥʝʾ ʟʘʚʜʘʥʴ ʥʘ ʧʝʨʰʠʭ ʝʪʘʧʘʭ 

ʧʨʷʤʫʚʘʣʘ ʧʦ ʰʣʷʭʫ ʦʪʨʠʤʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʧʨʦʮʝʜʫʨ ʤʘʰʠʥʥʦʛʦ 

ʚʠʨʽʰʝʥʥʷ ʥʘʡʙʽʣʴʰ ʪʨʫʜʦʤʽʩʪʢʠʭ ʯʘʩʪʠʥ:  
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¶ ʜʠʩʢʨʝʪʠʟʘʮʽʷ ʦʙôʻʢʪʫ ʰʣʷʭʦʤ ʨʦʟʙʠʪʪʷ ʥʘ ʩʢʽʥʯʝʥʥʽ 

ʝʣʝʤʝʥʪʠ; 

¶ ʚʚʝʜʝʥʥʷ ʽʥʪʝʨʧʦʣʷʮʽʡʥʠʭ ʬʫʥʢʮʽʡ, ʪʦʙʪʦ ʘʧʨʦʢʩʠʤʘʮʽʷ 

ʟʤʽʥʥʠʭ ʚʩʝʨʝʜʠʥʽ ʦʜʥʦʛʦ ʩʢʽʥʯʝʥʥʦʛʦ ʝʣʝʤʝʥʪʫ ʯʝʨʝʟ 

ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ ʚ ʦʙʨʘʥʠʭ ʦʧʦʨʥʠʭ ʪʦʯʢʘʭ ʝʣʝʤʝʥʪʫ 

(ʚʫʟʣʘʭ); 

¶ ʩʢʣʘʜʘʥʥʷ ʤʘʪʨʠʮʴ ʞʦʨʩʪʢʦʩʪʽ ʜʣʷ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʫ; 

¶ ʦʙôʻʜʥʘʥʥʷ ʮʠʭ ʤʘʪʨʠʮʴ ʚ ʻʜʠʥʫ ʩʠʩʪʝʤʫ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ 

ʜʣʷ ʦʙôʻʢʪʫ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ;  

¶ ʚʠʨʽʰʝʥʥʷ ʩʠʩʪʝʤ ʨʽʚʥʷʥʴ;  

¶ ʚʠʟʥʘʯʝʥʥʷ ʟʫʩʠʣʴ;  

¶ ʩʢʣʘʜʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʧʦʣʫʯʝʥʴ ʟʫʩʠʣʴ;  

¶ ʧʽʜʙʽʨ ʧʝʨʝʨʽʟʽʚ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ;  

¶ ʧʽʜʙʽʨ ʧʝʨʝʨʽʟʽʚ ʩʪʘʣʝʚʠʭ ʝʣʝʤʝʥʪʽʚ;  

¶ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ (ʥʝʣʽʥʽʡʥʽ ʟʘʜʘʯʽ, ʢʦʥʩʪʨʫʶʚʘʥʥʷ, 

ʛʨʘʬʽʢʘ ʪʘ ʽʥ).  

ʋ 1965 ʨ. ʢʦʤʧʘʥʽʷ NASA ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʧʨʦʝʢʪʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ 

ʢʦʩʤʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʩʪʘʚʠʪʴ ʟʘʜʘʯʫ ʨʦʟʨʦʙʢʠ ʩʢʽʥʯʝʥʥʦ-

ʝʣʝʤʝʥʪʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. ɼʦ 1970 ʨ. ʪʘʢʠʡ ʧʘʢʝʪ ʧʽʜ 

ʥʘʟʚʦʶ NASTRAN (NAsa STRuctural ANalysis) ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʽ 

ʧʦʯʘʚ ʝʢʩʧʣʫʘʪʫʚʘʪʠʩʷ. ɺʘʨʪʽʩʪʴ ʨʦʟʨʦʙʢʠ, ʱʦ ʧʨʦʜʦʚʞʫʚʘʣʘʩʷ 5 

ʨʦʢʽʚ, ʩʢʣʘʣʘ 3-4 ʤʣʥ. ʜʦʣʘʨʽʚ. ʆʜʥʽʻʶ ʟ ʢʦʤʧʘʥʽʡ, ʱʦ ʙʨʘʣʠ ʫʯʘʩʪʴ 

ʚ ʨʦʟʨʦʙʮʽ, ʙʫʣʘ MSC (MacNeal-Schwendler Corporation). ɿ 1973 ʨ. 

MSC (ʟ 1999 ʨ. ʢʦʤʧʘʥʽʷ ʥʘʟʠʚʘʻʪʴʩʷ MSC Software Corporation) 

ʩʘʤʦʩʪʽʡʥʦ ʧʨʦʜʦʚʞʫʻ ʨʦʟʚʠʚʘʪʠ ʧʘʢʝʪ MSC.NASTRAN, ʷʢʠʡ ʩʪʘʚ 

ʩʚʽʪʦʚʠʤ ʣʽʜʝʨʦʤ ʚ ʩʚʦʻʤʫ ʢʣʘʩʽ ʧʨʦʜʫʢʪʽʚ. 

ɿ 1975 ʨʦʢʫ ʧʦʯʘʣʘʩʴ ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʧʨʦʛʨʘʤ CORSAR 

(ʢʦʤʧôʶʪʝʨʥʘ ʩʠʩʪʝʤʘ ʘʥʘʣʽʟʫ ʧʨʦʩʪʦʨʦʚʠʭ ʧʨʦʙʣʝʤ), ʩʠʩʪʝʤʘ SAP, 

ʱʦ ʧʦʩʣʫʞʠʣʘ ʨʦʟʚʠʪʢʫ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ SAP 2000. 

ʋ 1976 ʨ. ʨʦʟʨʦʙʣʝʥʠʡ ʢʦʤʧʣʝʢʩ DYNA3D (ʧʽʟʥʽʰʝ ʥʘʟʚʘʥʠʡ 

LS-DYNA), ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʘʥʘʣʽʟʫ ʫʜʘʨʥʦ-ʢʦʥʪʘʢʪʥʠʭ ʚʟʘʻʤʦʜʽʡ 

ʩʪʨʫʢʪʫʨ, ʱʦ ʜʝʬʦʨʤʫʶʪʴʩʷ.  

ʋ ʪʦʡ ʞʝ ʯʘʩ (ʢʽʥʝʮʴ 50-ʭ ï ʧʦʯʘʪʦʢ 60-ʭ ʨʦʢʽʚ)  ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʢʦʣʠʰʥʴʦʛʦ ʉʈʉʈ ʫʪʚʦʨʠʣʠʩʷ ʪʨʠ ʰʢʦʣʠ, ʜʝ ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ 

ʨʦʟʨʦʙʣʷʣʠʩʷ ʢʦʤʧ'ʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ:  
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¶ ʄʦʩʢʦʚʩʴʢʘ ʰʢʦʣʘ ʈʻʟʥʽʢʦʚʘ (ʈ. ʆ. ʈʻʟʥʽʢʦʚ, ʃ. ʉ. ʗʢʦʙʩʦʥ, 

ɺ. ʉ. ʃʘʚʽʪʤʘʥ ʪʘ ʽʥ), ʦʩʥʦʚʥʠʡ ʥʘʧʨʷʤʦʢ - ʨʦʟʨʘʭʫʥʦʢ 

ʩʪʝʨʞʥʝʚʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʩʠʣ.  

¶ ʂʠʾʚʩʴʢʘ ʰʢʦʣʘ ɺʘʡʥʙʝʨʛʘ (ɼ. ɺ. ɺʘʡʥʙʝʨʛ, ʖ.ɺ. 

ɺʝʨʶʞʩʴʢʠʡ, ɸ. ʉ. ʉʘʭʘʨʦʚ, ɸ. ʃ. ʉʠʥʷʚʩʴʢʠʡ ʪʘ ʽʥ), 

ʦʩʥʦʚʥʠʡ ʥʘʧʨʷʤʦʢ - ʨʦʟʨʘʭʫʥʦʢ ʧʣʘʩʪʠʥʯʘʪʠʭ ʩʠʩʪʝʤ ʥʘ 

ʦʩʥʦʚʽ ʚʘʨʽʘʮʽʡʥʦ-ʨʽʟʥʠʮʝʚʠʭ ʤʝʪʦʜʽʚ.  

¶ ʂʠʾʚʩʴʢʘ ʰʢʦʣʘ ʉʦʩʽʩʘ (ʇ. ʄ. ʉʦʩʽʩ, ʃ. ɻ. ɼʤʠʪʨʽʻʚ, ɸ. ʉ. 
ɻʦʨʦʜʝʮʴʢʠʡ ʪʘ ʽʥ), ʦʩʥʦʚʥʠʡ ʥʘʧʨʷʤʦʢ - ʨʦʟʨʘʭʫʥʦʢ 

ʩʪʝʨʞʥʝʚʠʭ ʽ ʧʣʘʩʪʠʥʯʘʩʪʠʭ ʩʠʩʪʝʤ ʚ ʧʝʨʝʤʽʱʝʥʥʷʭ ʥʘ ʦʩʥʦʚʽ 

ʩʪʝʨʞʥʝʚʠʭ ʘʧʨʦʢʩʠʤʘʮʽʡ.  

ʋ 1963 ʨʦʮʽ ʥʘ ʇʝʨʰʽʡ ɺʩʝʩʦʶʟʥʽʡ ʥʘʨʘʜʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʝʣʝʢʪʨʦʥʥʠʭ ʮʠʬʨʦʚʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʘʰʠʥ, (ɽʎʆʄ) ʚ 

ʙʫʜʽʚʝʣʴʥʽʡ ʤʝʭʘʥʽʮʽ ʚ ʃʝʥʽʥʛʨʘʜʽ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʚ 

ʷʢʦʤʫ ʨʦʟʛʣʷʜʘʣʘʩʷ ʧʨʦʛʨʘʤʘ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʬʽʟʠʯʥʦ-ʥʝʣ̔ʥʽʡʥʠʭ 

ʩʠʩʪʝʤ. ʇʨʦʛʨʘʤʘ ʙʫʣʘ ʧʨʦʩʪʘ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽ ʤʽʩʪʠʣʘ ʚʩʽ 

ʥʝʦʙʭʽʜʥʽ ʝʣʝʤʝʥʪʠ ʧʨʦʛʨʘʤ ʤʘʩʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʎʷ ʧʨʦʛʨʘʤʘ 

ˇʨʫʥʪʫʚʘʣʘʩʷ ʥʘ ʤʝʪʦʜʽ ʧʝʨʝʤʽʱʝʥʴ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʥʝʣʽʥʽʡʥʠʭ 

ʟʘʚʜʘʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʢʨʦʢʦʚʠʡ ʤʝʪʦʜ, ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʧʣʘʩʪʠʥʯʘʩʪʠʭ ʩʠʩʪʝʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʧʨʠʡʦʤʠ ʩʪʝʨʞʥɹʦʚʦʾ 

ʘʧʨʦʢʩʠʤʘʮʽʾ. ʇʣʘʩʪʠʥʠ ʨʦʟʯʣʝʥʦʚʫʚʘʣʠʩʷ ʥʘ ʦʢʨʝʤʽ ʦʩʝʨʝʜʢʠ 

ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʩʢʣʘʜʘʣʠʩʷ ʟ ʥʘʙʦʨʫ ʜʽʘʛʦʥʘʣʴʥʠʭ 

ʩʪʝʨʞʥʽʚ, ʞʦʨʩʪʢʦʩʪʽ ʷʢʠʭ ʧʨʠʡʤʘʣʠʩʷ ʥʘ ʦʩʥʦʚʽ ʟʽʩʪʘʚʣʝʥʥʷ 

ʢʘʥʦʥʽʯʥʠʭ ʨʽʚʥʷʥʴ ʫ ʧʝʨʝʤʽʱʝʥʥʷʭ ʜʣʷ ʩʪʝʨʞʥɹʦʚʦʾ ʘʧʨʦʢʩʠʤʘʮʽʾ 

ʟ ʢʽʥʮʝʚʦ-ʨʽʟʥʠʮʝʚʠʤ ʚʠʨʘʟʦʤ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ ʧʣʘʩʪʠʥʯʘʪʠʭ 

ʩʠʩʪʝʤ. ʈʦʟʛʣʷʥʫʪʽ ʫ ʮʽʡ ʨʦʙʦʪʽ ʧʽʜʭʦʜʠ (ʤʝʪʦʜ ʧʝʨʝʤʽʱʝʥʴ, 

ʢʨʦʢʦʚʠʡ ʤʝʪʦʜ , ʜʠʩʢʨʝʪʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʩʭʝʤʠ - ʫ ʧʨʦʮʝʜʫʨʥʦʤʫ 

ʩʝʥʩʽ ʮʝʡ ʧʽʜʭʽʜ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʚ ʩʫʯʘʩʥʦʤʫ ʫʷʚʣʝʥʥʶ ʧʨʦ 

ʤʝʪʦʜ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ) ʚ ʦʩʥʦʚʥʦʤʫ ʚʽʜʧʦʚʽʜʘʣʠ ʤʝʪʦʜʘʤ, ʷʢʽ 

ʨʝʘʣʽʟʫʶʪʴʩʷ ʚ ʙʽʣʴʰʦʩʪʽ ʩʫʯʘʩʥʠʭ ʧʨʦʛʨʘʤ.  

ʇʨʦʛʨʘʤʘ, ʧʨʦ ʷʢʫ ʚ 1963ʨ. ʧʦʚʽʜʦʤʣʷʣʦʩʷ ʇʝʨʰʽʡ ɺʩʝʩʦʶʟʥʽʡ 

ʥʘʨʘʜʽ ʽ ʙʫʣʘ ʧʝʨʰʠʤ ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʩʽʤʝʡʩʪʚʘ ʧʨʦʛʨʘʤ ʃɯʈɸ. 

ʅʠʞʯʝ ʥʘʚʦʜʠʪʴʩʷ ʢʦʨʦʪʢʘ ʭʨʦʥʦʣʦʛʽʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤ 

ʩʽʤʝʡʩʪʚʘ ʃɯʈɸ.  

ʋ 1963 ʨʦʮʽ ʜʣʷ ɽʆʄ ɹɽʉʄ-2 ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʧʨʦʛʨʘʤʘ 

ʄʆɼɽʃʔ, ʚ ʷʢʽʡ ʙʫʚ ʨʝʘʣʽʟʦʚʘʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʧʨʦʩʪʦʨʦʚʠʭ 

ʰʘʨʥʽʨʥʦ-ʩʪʝʨʞʥʝʚʠʭ ʩʠʩʪʝʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʛʝʦʤʝʪʨʠʯʥʦʾ ʽ 
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ʬʽʟʠʯʥʦʾ ʥʝʣʽʥʽʡʥʦʩʪʽ. ɼʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʩʠʩʪʝʤ ʥʝʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ 

ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʢʨʦʢʦʚʠʡ ʤʝʪʦʜ. ʇʨʦʛʨʘʤʘ ʤʘʣʘ ʤʦʜʫʣʴ, ʱʦ 

ʨʝʘʣʽʟʫʻ ʨʦʟʨʘʭʫʥʦʢ ʧʣʘʩʪʠʥʯʘʪʠʭ ʩʠʩʪʝʤ (ʧʣʠʪ, ʙʘʣʦʢ-ʩʪʽʥʦʢ, 

ʦʙʦʣʦʥʦʢ) ʥʘ ʦʩʥʦʚʽ ʩʪʝʨʞʥʝʚʠʭ ʘʧʨʦʢʩʠʤʘʮʽʡ. ʎʝ ʙʫʣʘ ʦʜʥʘ ʟ 

ʧʝʨʰʠʭ ʧʨʦʛʨʘʤ, ʱʦ ʜʦʟʚʦʣʷʣʘ ʧʨʦʚʦʜʠʪʠ ʢʦʤʧôʶʪʝʨʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʽʚ (ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʮʝʩ 

ʥʘʚʘʥʪʘʞʝʥʥʷ). ɯʥʞʝʥʝʨʘʤ ʽ ʜʦʩʣʽʜʥʠʢʘʤ ʚʧʝʨʰʝ ʧʨʝʜʩʪʘʚʠʣʘʩʷ 

ʤʦʞʣʠʚʽʩʪʴ ʤʦʜʝʣʶʚʘʪʠ ʧʨʦʮʝʩ ʥʘʚʘʥʪʘʞʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ, ʘ ʜʣʷ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʤʦʜʝʣʶʚʘʪʠ ʧʨʦʮʝʩʠ ʨʦʟʚʠʪʢʫ ʪʨʽʱʠʥ, 

ʧʦʚʟʫʯʦʩʪʽ, ʟʤʽʥʘ ʩʭʝʤʠ ʢʦʥʩʪʨʫʢʮʽʾ ʘʞ ʜʦ ʨʫʡʥʫʚʘʥʥʷ.  

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ ʪʦʜʽ ʧʨʦʛʨʘʤ, ʚ ʷʢʠʭ ʨʝʘʣʽʟʦʚʫʚʘʚʩʷ 

ʪʽʣʴʢʠ ʤʝʪʦʜ ʩʠʣ, ʫ ʧʨʦʛʨʘʤʽ ʄʆɼɽʃʔ ʚʧʝʨʰʝ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ 

ʤʝʪʦʜ ʧʝʨʝʤʽʱʝʥʴ ʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʚʩʷ ʧʨʦʮʝʜʫʨʘ ʩʪʘʪʠʯʥʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ: ʟʘʜʘʥʥʷ ʪʘ ʜʽʘʛʥʦʩʪʠʢʘ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ, ʩʢʣʘʜʘʥʥʷ 

ʨʽʚʥʷʥʴ, ʚʠʨʽʰʝʥʥʷ ʨʽʚʥʷʥʴ, ʦʙʯʠʩʣʝʥʥʷ ʟʫʩʠʣʴ ʽ ʥʘʧʨʫʞʝʥʴ ʚ 

ʩʪʝʨʞʥʝʚʠʭ ʽ ʧʣʘʩʪʠʥʯʘʩʪʠʭ ʝʣʝʤʝʥʪʘʭ .  

ʆʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ʧʨʦʛʨʘʤʠ ʄʆɼɽʃʔ ʩʴʦʛʦʜʥʽ 

ʧʨʘʢʪʠʯʥʦ ʙʝʟ ʟʤʽʥ ʧʨʠʪʘʤʘʥʥʽ ʚʩʴʦʤʫ ʩʽʤʝʡʩʪʚʫ ʃɯʈɸ:  

¶ ʟʨʫʯʥʠʡ ʽʥʪʝʨʬʝʡʩ, ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʤʘʩʦʚʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ;  

¶ ʜʠʩʢʨʝʪʥʘ ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ;  

¶ ʬʦʨʤʫʣʶʚʘʥʥʷ ʜʠʩʢʨʝʪʥʦʾ ʟʘʜʘʯʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʦʜʫ 

ʧʝʨʝʤʽʱʝʥʴ;  

¶ ʢʨʦʢʦʚʠʡ ʤʝʪʦʜ ʨʦʟʚ'ʷʟʘʥʥʷ ʥʝʣʽʥʽʡʥʠʭ ʟʘʜʘʯ;  

¶ ʢʦʤʧʣʝʢʩʥʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʚʩʴʦʛʦ ʧʨʦʮʝʩʫ ʨʦʟʨʘʭʫʥʢʫ.  

ʋ 1969 ʨʦʮʽ ʜʣʷ ɽʆʄ ʄɯʅʉʔʂ-22 ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʧʨʦʛʨʘʤʘ 

ʄɯʈɸɾ, ʷʢʘ ʚʠʢʦʥʫʚʘʣʘ ʢʦʤʧʣʝʢʩʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʧʨʦʩʪʦʨʦʚʠʭ 

ʩʪʝʨʞʥʝʚʠʭ ʽ ʧʣʘʩʪʠʥʯʘʩʪʠʭ ʩʠʩʪʝʤ ʜʦʚʽʣʴʥʦʛʦ ʚʠʛʣʷʜʫ. ʋ ʧʨʦʛʨʘʤʽ 

ʚʧʝʨʰʝ ʙʫʣʠ ʨʝʘʣʽʟʦʚʘʥʽ ʤʝʪʦʜʠ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ 

ʩʫʧʝʨʝʣʝʤʝʥʪʚ̔ ʫ ʚʠʛʣʷʜʽ, ʚ ʷʢʦʤʫ ʚʦʥʠ ʟʘʨʘʟ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʧʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ ʧʦʜʽʙʥʠʭ ʧʨʦʛʨʘʤʘʭ.  

ʅʘʨʷʜʫ ʟ ʮʠʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʘʨʽʘʮʽʡʥʦ-ʨ̔ ʟʥʠʮʝʚʠʭ ʤʝʪʦʜʽʚ 

ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʩʠʩʪʝʤʫ çʇʨʦʯʥʦʩʪʴè, ʷʢʘ ʙʫʣʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʚ ʦʙʣʘʩʪʽ ʤʝʭʘʥʽʢʠ ʪʚʝʨʜʦʛʦ ʜʝʬʦʨʤʦʚʘʥʦʛʦ 

ʪʽʣʘ. ʉʠʩʪʝʤʘ ʜʦʟʚʦʣʷʣʘ ʚʠʢʦʥʫʚʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʫʞʝʥʦʛʦ 

ʩʪʘʥʫ, ʢʦʣʠʚʘʥʴ ʽ ʩʪʽʡʢʦʩʪʽ ʥʝʩʫʯʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʡ ʚ 

ʙʫʜʽʚʥʠʮʪʚʽ, ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʽ ʪʘʢʝ ʽʥʰʝ. 

ʋ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʦʙʢʘʭ ʤʦʞʥʘ ʙʘʯʠʪʠ ʪʨʠ ʥʘʧʨʷʤʢʠ:  
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Å ʧʦʰʫʢʠ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʄʉɽ ʯʠʩʝʣʴʥʠʭ ʤʝʪʦʜʽʚ;  

Å ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʄʉɽ;  

Å ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʄʉɽ.  

ɼʦʩʠʪʴ ʰʚʠʜʢʦ ʙʫʣʦ ʫʩʚʽʜʦʤʣʝʥʦ, ʱʦ ʤʝʪʦʜ ʩʢʽʥʯʝʥʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʚ ʧʝʨʝʤʽʱʝʥʥʷʭ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʩʶ ʩʚʦʶ ʧʨʠʚʘʙʣʠʚʽʩʪʴ, 

ʤʘʻ ʨʷʜ ʽʩʪʦʪʥʠʭ ʥʝʜʦʣʽʢʽʚ. ʎʝ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟʥʠʞʝʥʘ (ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʝʨʝʤʽʱʝʥʥʷʤʠ) ʪʦʯʥʽʩʪʴ ʦʙʯʠʩʣʝʥʥʷ ʥʘʧʨʫʞʝʥʴ ʽ 

ʟʫʩʠʣʴ; ʥʘʷʚʥʽʩʪʴ ʨʦʟʨʠʚʽʚ ʟʥʘʯʝʥʴ ʥʘʧʨʫʞʝʥʴ ʽ ʟʫʩʠʣʴ ʥʘ ʛʨʘʥʠʮʷʭ 

ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ; ʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ, 

ʚʠʨʘʞʝʥʠʭ ʚ ʥʘʧʨʫʞʝʥʥʷʭ ʽ ʟʫʩʠʣʣʷʭ. ʂʨʽʤ ʪʦʛʦ, ʄʉɽ ʚʣʘʩʪʠʚʽ 

ʥʝʜʦʣʽʢʠ ʚʩʽʭ ʯʠʩʝʣʴʥʠʭ ʤʝʪʦʜʽʚ: ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʚ'ʷʟʘʥʥʷ ʩʠʩʪʝʤ 

ʨʽʚʥʷʥʴ ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ ʪʘ ʧʦʚ'ʷʟʘʥʽ ʟ ʮʠʤ ʧʨʦʙʣʝʤʠ 

ʦʙʫʤʦʚʣʝʥʦʩʪʽ; ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʥʘʧʨʫʞʝʥʦ-

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʚ ʣʦʢʘʣʴʥʽʡ ʦʙʣʘʩʪʽ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʘʭʦʚʫʚʘʪʠ 

ʚʩʶ ʢʦʥʩʪʨʫʢʮʽʶ.  

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʫ 70-ʪʽ - 80-ʪʽ ʨʦʢʠ ʨʦʟʨʦʙʣʷʣʠʩʷ ʤʝʪʦʜʠ, 

ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʄʉɽ ʚ ʧʝʨʝʤʽʱʝʥʥʷʭ. ɺ ʦʩʥʦʚʥʦʤʫ ʮʝ ʤʝʪʦʜʠ, 

ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʘʨʽʘʮʽʡʥʠʭ ʬʦʨʤʫʣʶʚʘʥʥʷʭ, ʚʽʜʤʽʥʥʠʭ ʚʽʜ 

ʬʫʥʢʮʽʦʥʘʣʫ ʚ ʧʝʨʝʤʽʱʝʥʥʷʭ:  

Å ʄʝʪʦʜ ʥʘʧʨʫʞʝʥʴ, ʚ ʷʢʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʫʥʢʮʽʦʥʘʣ 

ʜʦʜʘʪʢʦʚʦʾ ʝʥʝʨʛʽʾ ʂʘʩʪʽʣʴʷʥʦ. ɺʽʥ ʤʽʥʽʤʽʟʫʻʪʴʩʷ ʥʘ ʤʥʦʞʠʥʽ 

ʜʦʧʫʩʪʠʤʠʭ ʥʘʧʨʫʞʝʥʴ. ɼʦʧʫʩʪʠʤʽ ʥʘʧʨʫʞʝʥʥʷ ʟʘʜʦʚʦʣʴʥʷʶʪʴ 

ʨʽʚʥʷʥʥʷʤ ʨʽʚʥʦʚʘʛʠ ʚ ʥʘʧʨʫʞʝʥʠʭ ʝʣʝʤʝʥʪʘʭ ʧʨʠ ʟʘʜʘʥʦʤʫ 

ʟʦʚʥʽʰʥʴʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ. ʆʩʥʦʚʥʠʡ ʥʝʜʦʣʽʢ ʮʴʦʛʦ ʤʝʪʦʜʫ ʚ ʪʦʤʫ, 

ʱʦ ʙʝʟʣʽʯ ʜʦʧʫʩʪʠʤʠʭ ʥʘʧʨʫʞʝʥʴ ʟʘʣʝʞʘʪʴ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʇʨʠ 

ʙʝʟʣʽʯʽ ʟʘʚʘʥʪʘʞʝʥ ɹʮʝ ʚʠʢʣʠʢʘʻ ʩʫʪʪʻʚʽ ʪʨʫʜʥʦʱʽ.  

Å ɿʤʽʰʘʥʠʡ ʤʝʪʦʜ, ʚ ʷʢʦʤʫ ʥʝʚʽʜʦʤʠʤʠ ʻ ʧʝʨʝʤʽʱʝʥʥʷ ʽ 

ʥʘʧʨʫʞʝʥʥʷ. ʅʝʜʦʣʽʢʦʤ ʮʴʦʛʦ ʤʝʪʦʜʫ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʥʘʭʦʜʞʝʥʥʷ 

ʩʽʜʣʦʚʦʾ ʪʦʯʢʠ ʬʫʥʢʮʽʦʥʘʣʫ ʈʝʡʩʩʥʝʨʘ, ʦʪʞʝ, ʥʝʤʘʻ ʧʦʟʠʪʠʚʥʦʾ 

ʚʠʟʥʘʯʝʥʦʩʪʽ.  

Å ɻʽʙʨʠʜʥʽ ʤʝʪʦʜʠ, ʜʝ ʥʝʚʽʜʦʤʠʤʠ ʻ ʧʝʨʝʤʽʱʝʥʥʷ ʫ ʚʫʟʣʘʭ ʽ 

ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʴ ʥʘ ʛʨʘʥʠʮ̫ʭ ʝʣʝʤʝʥʪʽʚ.  

Å ʊʨʦʭʠ ʚʽʜʦʢʨʝʤʣʝʥʦ ʚʠʛʣʷʜʘʻ ʤʝʪʦʜ ʛʨʘʥʠʯʥʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ 

ʨʽʚʥʷʥʴ (ʘʚʪʦʨ ɺʝʨʶʞʩʴʢʠʡ ʖ.ɺ.). ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʤʝʪʦʜʫ 

ʜʦʟʚʦʣʷʻ ʚʠʩʣʦʚʠʪʠ ʟʥʘʯʝʥʥʷ ʧʝʨʝʤʽʱʝʥʴ ʫʩʝʨʝʜʠʥʽ ʦʙʣʘʩʪʽ ʯʝʨʝʟ 

ʟʥʘʯʝʥʥʷ ʥʘ ʛʨʘʥʠʮʽ. ɿʘʜʘʯʘ ʟʚʦʜʠʪʴʩʷ ʜʦ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ, 

ʷʢʝ ʜʘʣʽ ʚʠʨʽʰʫʻʪʴʩʷ ʄʉɽ. ʅʝʜʦʣʽʢ - ʥʝʧʨʠʜʘʪʥʠʡ ʜʣʷ 

ʥʝʦʜʥʦʨʽʜʥʠʭ ʦʙʣʘʩʪʝʡ ʽ ʩʢʣʘʜʥʦʾ ʛʝʦʤʝʪʨʽʾ ʦʙʣʘʩʪʽ. ʍʦʯʘ ʢʽʣʴʢʽʩʪʴ 
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ʥʝʚ̔ʜʦʤʠʭ ʽ ʩʢʦʨʦʯʫʻʪʴʩʷ, ʘʣʝ ʤʘʪʨʠʮʷ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʧʦʚʥʽʩʪʶ 

ʟʘʧʦʚʥʝʥʘ.  

ʋ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʩʧʨʘʚʞʥʴʦʶ ʘʣʴʪʝʨʥʘʪʠʚʠ ʄʉɽ ʚ 

ʧʝʨʝʤʽʱʝʥʥʷʭ ʟʥʘʡʪʠ ʥʝ ʚʜʘʣʦʩʷ, ʚ ʜʘʥʠʡ ʯʘʩ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʧʘʜ 

ʫ ʧʦʜʽʙʥʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʨʦʙʢʘʭ, ʭʦʯʘ, ʤʦʞʣʠʚʦ, ʜʽʻʚʽ ʘʣʴʪʝʨʥʘʪʠʚʥʽ 

ʤʝʪʦʜʠ ʟ'ʷʚʣʷʪʴʩʷ. ɿʥʘʯʥʦ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ ʨʦʟʚʠʚʘʣʠʩʷ ʥʘʧʨʷʤʢʠ 

ʧʦ ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʬʦʨʤ ʄʉɽ ʚ ʧʝʨʝʤʽʱʝʥʥʷʭ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ.  

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʄʉɽ ʚ ʦʩʥʦʚʥʦʤʫ ʙʫʣʦ ʧʦʚ'ʷʟʘʥʝ ʟ ʨʦʟʨʦʙʢʦʶ 

ʫʪʦʯʥʝʥʠʭ ʉɽ ʟ ʪʠʤ, ʱʦʙ ʟʥʠʟʠʪʠ ʨʦʟʤʽʨʥʽʩʪʴ ʨʽʚʥʷʥʴ, ʱʦ 

ʚʠʨʽʰʫʶʪʴʩʷ, ʟʘʩʪʦʩʫʚʘʥʥʶ ʄʉɽ ʜʦ ʚʠʨʽʰʝʥʴ ʟʘʜʘʯ ʜʠʥʘʤʽʢʠ, 

ʩʪʽʡʢʦʩʪʽ, ʬʽʟʠʯʥʦʾ ʪʘ ʛʝʦʤʝʪʨʠʯʥʦʾ ʥʝʣʽʥʽʡʥʦʩʪʽ. 

ɿ 1995 ʨ. ʇʂ ʃɯʈɸ ʩʪʚʦʨʶʻʪʴʩʷ ʽ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚ ʩʝʨʝʜʦʚʠʱʽ 

Windows. ʇʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ ʃɯʈɸ ʻ ʩʠʩʪʝʤʦʶ, ʱʦ ʙʝʟʧʝʨʝʨʚʥʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ, ʜʣʷ ʯʠʩʝʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʨʦʟʨʘʭʫʥʢʫ ʽ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ.  

ʂʨ̔ʤ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ 

(ʽʥʪʫʾʪʠʚʥʠʡ ʧʽʜʭʽʜ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʽʩʪʴ, ʚʽʟʫʘʣʽʟʘʮʽʷ ʥʘ ʦʩʥʦʚʽ OPEN 

GL ʪʦʱʦ) ʽ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʥʘʫʢʦʤʽʩʪʢʦʩʪʽ (ʨʦʟʚʠʪʦʢ ʙʽʙʣʽʦʪʝʢʠ 

ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʥʝʣʽʥʽʡʥʘ ʜʠʥʘʤʽʢʘ, ʩʪʽʡʢʽʩʪʴ ʪʘ ʽʥhʝ) ʚʝʣʠʢʘ 

ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʽ ʧʨʠʜʽʣʷʪʠʤʝʪʴʩʷ ʨʦʟʨʦʙʢʘʤ ʽʥʪʝʨʬʝʡʩʽʚ, ʱʦ 

ʟʚ'ʷʟʫʶʪʴ ʇʂ ʃɯʈɸ ʟ ʽʥʰʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʘ ʪʘʢʦʞ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʤ ʧʽʜʩʠʩʪʝʤʘʤ, ʟʦʢʨʝʤʘ ʧʽʜʩʠʩʪʝʤʽ ʂʄ-ʉɸʇʈ, ʷʢʘ 

ʧʦ ʩʫʪʽ ʘʚʪʦʤʘʪʠʟʫʻ ʚʝʩʴ ʧʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʝʪʘʣʝʚʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʜʦ ʚʠʧʫʩʢʫ ʢʨʝʩʣʝʥʴ ʩʪʘʜʽʾ ʂʄ.  

1.2. Cʫʯʘʩʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʢʦʤʧʣʝʢʩʠ ʽ ʩʠʩʪʝʤʠ ʢʦʥʩʪʨʫʶʚʘʥʥʷ 

1.2.1. ɺʠʤʦʛʠ ʜʦ ʩʫʯʘʩʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ 

ɺ ʜʘʥʠʡ ʯʘʩ, ʷʢ ʽ ʨʘʥʽʰʝ, ʘʢʪʫʘʣʴʥʘ ʟʘʜʘʯʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 

ʧʣʘʥʫʚʘʣʴʥʠʭ, ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʽ ʙʫʜʽʚʝʣʴʥʠʭ ʨʽʰʝʥʴ, ʟʥʠʞʝʥʥʷ 

ʚʘʨʪʦʩʪʽ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ, ʘ ʪʘʢʦʞ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ, ʩʢʦʨʦʯʝʥʥʷ 

ʧʠʪʦʤʠʭ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ ʥʘ ʦʜʠʥʠʮʶ ʧʦʪʫʞʥʦʩʪʽ, ʱʦ 

ʚʚʦʜʠʪʴʩʷ ʚ ʜʽʶ. ʈʽʰʝʥʥʷ ʮʠʭ ʟʘʜʘʯ ʤʦʞʣʠʚʝ ʣʠʰʝ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ 

ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʚʩʽʭ ʧʨʦʝʢʪʥʠʭ ʨʦʟʨʦʙʦʢ.  

ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʦʙ'ʻʢʪʽʚ ʽ ʨʽʰʝʥʥʷ ʦʩʥʦʚʥʠʭ ʟʘʜʘʯ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʝʤʦʞʣʠʚʝ ʩʴʦʛʦʜʥʽ ʙʝʟ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ (ʉɸʇʈ), ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ ʽ ʩʠʩʪʝʤ 
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ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ʧʨʦ ʧʨʦʝʢʪ. ʌʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʪʘʢʠʭ ʩʠʩʪʝʤ 

ʩʪʨʽʤʢʦ ʨʦʟʰʠʨʁ̒ ʪʴʩʷ. ʇʨʦʪʝ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ, ʱʦ 

ʚʠʟʥʘʯʘʻ ʫʩʧʽʰʥʝ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʧʨʦʝʢʪʫʚʘʥʥʷ,  ̒

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʤʝʪʦʜʦʣʦʛʽʡ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʤʦʜʝʣʶʚʘʪʠ ʨʦʙʦʪʫ ʢʦʥʩʪʨʫʢʮʽʡ ʙʽʣʴʰ ʥʘʙʣʠʞʝʥʦ ʜʦ ʨʝʘʣʴʥʦʾ ʾʾ 

ʨʦʙʦʪʠ,  ʚʠʷʚʣʷʪʠ ʢʘʨʪʠʥʫ ʧʦʚʝʜʽʥʢʠ ʢʦʥʩʪʨʫʢʮʽʡ, ʘʥʘʣʽʟʫʚʘʪʠ 

ʦʩʦʙʣʠʚʦʩʪʽ ʜʝʬʦʨʤʘʮʽʾ ʷʢ ʦʢʨʝʤʠʭ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʢʦʥʩʪʨʫʢʮʽʾ, 

ʪʘʢ ʽ ʦʙôʻʢʪʫ ʚ ʮʽʣʦʤʫ, ʦʮʽʥʶʚʘʪʠ ʽ ʜʦʧʦʚʥʶʚʘʪʠ ʜʘʥʽ ʥʘʪʫʨʥʠʭ 

ʦʙʩʪʝʞʝʥʴ, ʚʠʨʽʰʫʚʘʪʠ ʰʠʨʦʢʠʡ ʢʨʫʛ ʧʨʦʝʢʪʥʠʭ ʟʘʜʘʯ. ʅʦʚʽ 

ʤʝʪʦʜʦʣʦʛʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʥʘ ʨʽʟʥʠʭ 

ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʦʙôʻʢʪʫ ʧʦʪʨʽʙʥʽ ʨʽʟʥʽ ʫʷʚʣʝʥʥʷ ʜʘʥʠʭ ʧʨʦ 

ʧʨʦʝʢʪ, ʽ ʧʨʠ ʮʴʦʤʫ ʟʥʘʯʥʫ ʘʢʪʫʘʣʴʥʽʩʪʴ ʥʘʙʫʚʘʻ ʚʠʤʦʛʘ 

ʜʦʪʨʠʤʘʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʜʘʥʠʭ, ʚʨʘʭʫʚʘʥʥʷ ʨʦʙʦʪʠ ʢʦʥʩʪʨʫʢʮʽʡ ʥʘ 

ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʾʾ ʽʩʥʫʚʘʥʥʷ.  

ʉʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʞʝ ʜʘʚʥʦ ʥʝ  ̒

ʪʽʣʴʢʠ ʩʠʩʪʝʤʘʤʠ ʪʨʠʚʠʤʽʨʥʦʛʦ ʢʨʝʩʣʝʥʥʷ. ɺʦʥʠ ʚʢʣʶʯʘʶʪʴ 

ʨʦʟʚʠʥʝʥʽ ʟʘʩʦʙʠ ʥʘʢʦʧʠʯʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷ ʟʥʘʥʴ,  

ʧʘʨʘʣʝʣʴʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʨʦʟʧʦʜʽʣʝʥʥʷ ʧʦ ʩʪʘʜʽʷʭ, ʧʽʜʩʠʩʪʝʤʘʭ ʽ 

ʪʘʢʝ ʽʥʰʝ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʢʣʘʜʘʻʪʴʩʷ ʩʠʪʫʘʮʽʷ, ʢʦʣʠ ʥʝ ʤʦʞʥʘ 

ʛʦʚʦʨʠʪʠ ʧʨʦ ʷʢʽʩʥʝ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʚ ʙʫʜʽʚʥʠʮʪʚʽ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʢʦʤʧ'ʶʪʝʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʽ ʤʝʪʦʜʦʣʦʛʽʾ ʦʨʛʘʥʽʟʘʮʽʾ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ.  

ʉʴʦʛʦʜʥʽ ʙʘʛʘʪʦ ʧʨʦʝʢʪʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʚʚʘʞʘʶʪʴ ʟʘ ʢʨʘʱʝ 

ʟʜʽʡʩʥʶʚʘʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʣʠʰʝ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʜʝʷʢʠʭ, 

ʦʩʦʙʣʠʚʦ ʩʢʣʘʜʥʠʭ ʟʘʜʘʯ, ʭʦʯʘ ʨʦʟʫʤʥʦ ʙʫʣʦ ʙ ʨʝʘʣʽʟʫʚʘʪʠ 

ʚʠʛʨʘʰʥʫ ʫ ʙʘʛʘʪʴʦʭ ʚʽʜʥʦʰʝʥʥʷʭ ʢʦʤʧʣʝʢʩʥʫ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʧʦ 

ʚʩʽʭ ʝʪʘʧʘʭ ʨʽʰʝʥʥʷ ʟʘʜʘʯ ʧʨʦʝʢʪʫʚʘʥʥʷ.  

ʉʪʘʥʜʘʨʪʥʠʡ ʧʽʜʭʽʜ ï ʫʤʦʚʥʦ ʢʦʤʧʣʝʢʩʥʝ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʘ ʙʘʟʽ ʜʝʢʽʣʴʢʦʭ ʩʠʩʪʝʤ, ʱʦ ʧʦʚ'ʷʟʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ 

ʟʘʩʦʙʘʤʠ ʦʙʤʽʥʫ ʜʘʥʠʭ: ʧʽʜʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʚʦʤʽʨʥʠʭ ʦʙ'ʻʢʪʽʚ, ʧʽʜʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʨʠʚʠʤʽʨʥʠʭ ʦʙ'ʻʢʪʽʚ, ʨʦʟʨʘʭʫʥʢʦʚʽ ʧʨʦʛʨʘʤʠ. 

ʇʨʦʝʢʪʥʝ ʨʽʰʝʥʥʷ ʩʪʚʦʨʶʻʪʴʩʷ ʧʦ ʣʘʥʮʶʞʢʫ 3D-ʤʦʜʝʣʴ (ʘʙʦ 2D 

ʤʦʜʝʣʴ) => ʨʦʟʨʘʭʫʥʢʦʚʽ ʧʨʦʛʨʘʤʠ => ʢʨʝʩʣʷʨʩʴʢʘ ʜʦʢʫʤʝʥʪʘʮʽʷ. 

ʇʨʠ ʮʴʦʤʫ ʤʦʞʣʠʚʠʡ ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʚʘʨʽʘʥʪ ʧʨʦʝʢʪʫʚʘʥʥʷ: 

ʢʨʝʩʣʷʨʩʴʢʘ ʜʦʢʫʤʝʥʪʘʮʽʷ => 3D-ʤʦʜʝʣʴ ʽ ʪʘʢʝ ʽʥʰʝ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʧʨʠ ʚʥʝʩʝʥʥʽ ʟʤʽʥ ʚ 3D-ʤʦʜʝʣʴ, ʜʫʞʝ ʪʨʫʜʦʤʽʩʪʢʦ ʚʥʦʩʠʪʠ ʟʤʽʥʠ ʚ 



 21 

ʽʥʰʠ ʤʦʜʝʣʽ, ʱʦ ʟʘʜʽʷʥʽ ʚ ʧʨʦʮʝʩʽ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʚʩʽ ʜʘʥʽ 

ʚʽʜʽʨʚʘʥʽ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʽ ʾʭ ʩʫʤʽʩʥʘ ʤʦʜʠʬʽʢʘʮʽʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʚʝʣʠʢʠʭ ʩʢʣʘʜʥʦʱʽʚ, ʚʩʽ ʧʨʦʛʨʘʤʠ ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʨʽʟʥʠʭ 

ʽʥʪʝʨʬʝʡʩʘʭ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʾʭ ʦʩʚʦʻʥʥʷ ʽ ʨʦʙʦʪʫ. ʋ ʨʷʜʽ ʚʠʧʘʜʢʽʚ 

ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʧʨʦʙʣʝʤʠ ʧʨʠ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʦʩʢʽʣʴʢʠ ʝʢʩʧʦʨʪ 

ʽ ʽʤʧʦʨʪ ʯʝʨʝʟ ʧʨʦʤʽʞʥʽ ʬʦʨʤʘʪʠ ʥʝ ʟʘʚʞʜʠ ʤʦʞʝ ʛʘʨʘʥʪʫʚʘʪʠ 

ʘʜʝʢʚʘʪʥʽʩʪʴ. ɼʘʥʠʡ ʧʽʜʭʽʜ ʚʠʥʠʢʘʻ ʟ ʨʝʘʣʴʥʦʾ ʧʝʨʝʜʽʩʪʦʨʽʾ 

ʦʨʛʘʥʽʟʘʮʽʾ, ʘʙʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʧʦʥʪʘʥʥʠʭ ʧʨʠʜʙʘʥʴ ʧʨʦʝʢʪʥʦʛʦ 

ʽʥʩʪʠʪʫʪʫ ʥʦʚʠʭ ʩʠʩʪʝʤ.  

ɼʨʫʛʠʡ ʧʽʜʭʽʜ ʩʧʨʦʱʝʥʦ ʟʚʦʜʠʪʴʩʷ ʜʦ ʥʘʩʪʫʧʥʦʛʦ: ʜʣʷ 3D - 

ʤʦʜʝʣʶʚʘʥʥʷ ʽ 2D - ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʦʛʫʪʥʷ 

ʩʠʩʪʝʤʘ ʤʦʜʝʣʶʚʘʥʥʷ , ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ï 

ʨʦʟʨʘʭʫʥʢʦʚʽ ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʣʝʢʩʠ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʢʨʝʩʣʝʥʴ ʩʪʚʦʨʶʶʪʴʩʷ 2D-ʧʨʦʝʢʮʠʠ, ʷʢʽ ʝʢʩʧʦʨʪʫʶʪʴʩʷ 

ʟ ʩʠʩʪʝʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʩʪʘʥʜʘʨʪʥʦʤʫ ʬʦʨʤʘʪʽ, ʩʢʘʞʽʤʦ, DXF, 

ʧʦʪʽʤ ʚ ʮʴʦʤʫ ʞ ʬʦʨʤʘʪʽ ʽʤʧʦʨʪʫʶʪʴʩʷ ʚ ʨʦʟʨʘʭʫʥʢʦʚʽ ʧʨʦʛʨʘʤʠ, 

ʜʝ ʜʦʧʦʚʥʶʶʪʴʩʷ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ. ʗʢ 

ʧʨʘʚʠʣʦ, ʮʝʡ ʧʽʜʭʽʜ ʚʝʜʝ ʜʦ ʩʪʚʦʨʝʥʥʷ ʜʫʞʝ çʚʘʞʢʦʛʦè 

ʧʨʦʛʨʘʤʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

ʉʫʯʘʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʢʦʤʧʣʝʢʩʥʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ 

ʥʘʧʨʘʚʣʝʥʠʡ ʥʘ ʽʥʪʝʛʨʘʮʽʶ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚ ʻʜʠʥʫ 

ʧʨʦʛʨʘʤʥʫ ʧʣʘʪʬʦʨʤʫ, ʘ ʥʝ ʥʘ ʢʦʤʙʽʥʘʮʽʶ ʨʽʟʥʠʭ ʩʠʩʪʝʤ. 

ʇʨʦʛʨʘʤʥʘ ʧʣʘʪʬʦʨʤʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʧʣʝʢʩʥʝ ʨʽʰʝʥʥʷ ʟʘʜʘʯ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʩʪʫʧʥʠʤ 

ʢʣʶʯʦʚʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ:  

¶ ʧʘʨʘʤʝʪʨʠʟʘʮʽʷ, ʷʢ ʥʘ ʨʽʚʥʽ 3D-ʤʦʜʝʣʽ, ʪʘʢ ʽ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ 

ʢʨʝʩʣʷʨʩʴʢʦʾ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ; ʱʦ ʦʟʥʘʯʘʻ, ʱʦ ʫ 

ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʤʦʞʥʘ ʟʤʽʥʠʪʠ ʷʢʽ-ʥʝʙʫʜʴ ʧʘʨʘʤʝʪʨʠ 

ʧʨʦʝʢʪʫ ʟ ʦʥʦʚʣʝʥʥʷʤ ʚʩʽʭ ʥʝʦʙʭʽʜʥʠʭ ʜʘʥʠʭ ʨʝʰʪʠ 

ʧʽʜʩʠʩʪʝʤ. 

¶ ʛʝʦʤʝʪʨʠʯʥʝ ʷʜʨʦ 3D-ʤʦʜʝʣʶʚʘʥʥʷ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ;  

¶ ʽʥʪʝʛʨʦʚʘʥʽ ʥʘʫʢʦʤʽʩʪʢʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʢʦʤʧʣʝʢʩʠ.  

¶ ʥ̔ʩʪʨʫʤʝʥʪʘʨʽʡ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʽ ʩʪʚʦʨʝʥʥ ̫

ʢʨʝʩʣʷʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ;  

ʇʨʦʪʝ ʚ ʜʘʥʠʡ ʯʘʩ ʥʝ ʽʩʥʫʻ ʞʦʜʥʦʾ ʧʦʜʽʙʥʦʾ ʧʣʘʪʬʦʨʤʠ, ʟʜʘʪʥʦʾ 

ʢʦʤʧʣʝʢʩʥʦ ʚʠʨʽʰʠʪʠ ʟʘʜʘʯʽ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʟ 

ʦʪʨʠʤʘʥʥʷʤ ʚʩʽʻʾ ʥʝʦʙʭʽʜʥʦʾ ʛʨʘʬʽʯʥʦʾ ʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 
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ʜʦʢʫʤʝʥʪʘʮʽʾ. ɸʣʝ ʩʝʥʩʫ ʚ ʩʪʚʦʨʝʥʥʽ ʧʦʜʽʙʥʦʾ ʧʣʘʪʬʦʨʤʠ ʥʝʤʘʻ. 

ɼʦʮʽʣʴʥʠʤ ʻ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʣʽʥʽʾ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʥʠʮʪʚʦʤ ʥʘ ʦʩʥʦʚʽ ʮʠʬʨʦʚʦʾ 

ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʤʦʜʝʣʽ ʦʙôʻʢʪʫ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʽʥʪʝʛʨʫʚʘʪʠ ʧʨʦʛʨʘʤʥʽ 

ʢʦʤʧʣʝʢʩʠ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚ ʻʜʠʥʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʩʠʩʪʝʤʫ. 

ʊʘʢʘ ʣʽʥʽʷ ʜʦʟʚʦʣʠʪʴ ʩʪʚʦʨʶʚʘʪʠ ʧʘʨʘʤʝʪʨʠʯʥʫ ʚʽʨʪʫʘʣʴʥʫ ʙʫʜʽʚʣʶ 

ʚ ʧʘʤôʷʪʽ ʢʦʤʧôʶʪʝʨʘ ʨʽʟʥʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. 

ʈʦʟʨʦʙʥʠʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʩʧʝʯʝʥʥʷ ʩʽʤʝʡʩʪʚʘ ʃɯʈɸ ʚ ʮʝʡ ʯʘʩ 

ʧʨʘʮʶʶʪʴ ʥʘʜ ʚʠʨʽʰʝʥʥʷʤ ʮʴʦʛʦ ʧʠʪʘʥʥʷ, ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʩʠʩʪʝʤʠ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʉɸʇʌɯʈ ï ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʽ ʨʦʟʨʘʭʫʥʢʫ.   

ʇʘʨʘʤʝʪʨʠʟʘʮʽʷ ʪʘ 3D-ʤʦʜʝʣʶʚʘʥʥʷ. ɺ ʜʘʥʠʡ ʯʘʩ ʩʝʨʝʜ 

ʟʘʩʦʙʽʚ ʪʨʠʚʠʤʽʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʘʢʪʠʯʥʦ ʥʝʤʘʻ ʩʠʩʪʝʤ, ʷʢʽ ʥʝ 

ʚʦʣʦʜʽʣʠ ʙ ʧʘʨʘʤʝʪʨʠʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ. ɿʚʠʯʘʡʥʦ 

ʧʘʨʘʤʝʪʨʠʟʘʮʽʷ ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʙʽʙʣʽʦʪʝʯʥʦʛʦ ʝʣʝʤʝʥʪʫ ʜʣʷ 

ʪʨʠʚʠʤʽʨʥʦʾ ʦʧʝʨʘʮʽʾ ʽ ʟʥʘʯʝʥʴ ʘʪʨʠʙʫʪʽʚ ʦʧʝʨʘʮʽʡ (ʚʝʣʠʯʠʥ 

ʝʣʝʤʝʥʪʫ, ʱʦ ʧʘʨʘʤʝʪʨʠʟʫʶʪʴʩʷ), ʘ ʚ ʩʠʩʪʝʤʘʭ ʧʽʜʛʦʪʦʚʢʠ ʢʨʝʩʣʝʥʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʨʘʤʝʪʨʠʟʘʮʽʾ ʩʠʣʴʥʦ ʦʙʤʝʞʝʥʝ. ɹʽʣʴʰʽʩʪʴ 

ʜʦʩʪʫʧʥʠʭ ʩʠʩʪʝʤ ʥʝ ʜʦʟʚʦʣʷʻ ʦʜʝʨʞʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠʯʥʽ ʢʨʝʩʣʝʥʥʷ 

ʙʫʜʴ-ʷʢʦʾ ʩʢʣʘʜʥʦʩʪʽ, ʚ ʢʨʘʱʦʤʫ ʨʘʟʽ ʩʠʩʪʝʤʠ ʦʩʥʘʱʫʶʪʴʩʷ 

ʧʘʨʘʤʝʪʨʠʯʥʠʤʠ ʙʽʙʣʽʦʪʝʢʘʤʠ ʩʪʘʥʜʘʨʪʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʅʘ 

ʩʪʚʦʨʝʥʥʷ ʞ ʚʣʘʩʥʠʭ ʙʽʙʣʽʦʪʝʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʡʜʝ, 

ʷʢ ʧʨʘʚʠʣʦ, ʟʥʘʯʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ.  

ʇʨʠʢʣʘʜʘʤʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ArchiCAD, 

ɸrchitectural Desktop, Revit, ʉɸʇʌɯʈ. ʋ ʚʩʽʭ ʮʠʭ ʩʠʩʪʝʤʘʭ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʛʝʦʤʝʪʨʠʯʥʘ ʧʘʨʘʤʝʪʨʠʟʘʮʽʷ. ʅʘ ʦʩʥʦʚʽ 

ʚʥʫʪʨʽʰʥʴʦʾ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʠʟʫʶʪʴʩʷ ʚʩʽ ʝʣʝʤʝʥʪʠ: 

ʣʥ̔ʽʾ, ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʪʝʢʩʪʠ, ʘʪʨʠʙʫʪʠ ʝʣʝʤʝʥʪʽʚ. ʇʨʠ 

ʮʴʦʤʫ ʧʘʨʘʤʝʪʨʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʚ'ʷʟʘʥʽ ʙʫʜʴ-ʷʢʠʤʠ 

ʚʟʘʻʤʦʩʪʦʩʫʥʢʘʤʠ. ʗʢʱʦ ʞ ʢʦʨʠʩʪʫʚʘʯʫ ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠʟʘʮʽʶ, ʪʦ ʤʦʞʥʘ ʧʨʘʮʶʚʘʪʠ ʪʘʢ ʩʘʤʦ, ʷʢ 

ʽ ʚ ʽʥʰʠʭ ʩʠʩʪʝʤʘʭ ʢʨʝʩʣʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ ʚ AutoCAD.  

ʅʘʜ ʩʪʚʦʨʝʥʥʷʤ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʽ ʩʪʚʦʨʝʥʥʷ ʢʨʝʩʣʷʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʧʨʘʮʶ̒ 

ʙʘʛʘʪʦ ʚʽʜʦʤʠʭ ʬʽʨʤ ʨʦʟʨʦʙʥʠʢʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʅʘʫʢʦʤʽʩʪʢʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʢʦʤʧʣʝʢʩʠ. ʇʨʘʢʪʠʯʥʦ ʚʩʽ ʽʩʥʫʶʯʽ ʥʘ 

ʩʴʦʛʦʜʥʷʰʥʽʡ ʜʝʥʴ ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʣʝʢʩʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʪʦʜ 

ʩʢ̔ʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ. ʊʦʯʥʽʩʪʴ 
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ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʷʜʫ ʬʘʢʪʦʨʽʚ, 

ʷʢʽ ʫʤʦʚʥʦ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʽ ʛʨʫʧʠ. ʇʝʨʰʘ ʛʨʫʧʘ - ʮʝ 

ʚʥʫʪʨʽʰʥʽʡ ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ, ʙʽʙʣʽʦʪʝʢʘ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʧʘʨʘʪ, ʟʘʢʣʘʜʝʥʠʡ ʫ ʪʦʡ ʯʠ ʽʥʰʠʡ ʧʨʦʛʨʘʤʥʠʡ 

ʢʦʤʧʣʝʢʩ. ʂʦʨʠʩʪʫʚʘʯ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ, 

ʤʦʞʝ ʤʘʪʠ ʪʽʣʴʢʠ ʟʘʛʘʣʴʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʤʘʪʝʤʘʪʠʯʥʠʡ ʦʧʠʩ ʪʽʻʾ ʯʠ 

ʽʥʰʦʾ ʧʨʦʮʝʜʫʨʠ, ʽ ʥʽʷʢ ʥʝ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʪʦʯʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʫ 

ʨʦʟʨʘʭʫʥʢʫ. ɼʨʫʛʘ ʛʨʫʧʘ - ʮʝ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ. 

ʄʦʜʝʣʚʁʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ çʢʦʥʩʪʨʫʢʮʽʷ - 

ʥʘʚʥʪʘʞʝʥʥʷ ʽ ʚʧʣʠʚʠ - ʤʦʜʝʣʴ - ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘè. ɼʣʷ ʪʦʛʦ, ʱʦ 

ʙ ʟʤʦʜʝʣʶʚʘʪʠ ʙʫʜʽʚʝʣʴʥʫ ʢʦʥʩʪʨʫʢʮʽʶ, ʽ ʪʽ ʫʤʦʚʠ, ʫ ʷʢʽʡ ʚʦʥʘ ʙʫʜʝ 

ʝʢʩʧʣʫʘʪʫʚʘʪʠʩʷ, ʢʦʨʠʩʪʫʚʘʯ ʙʫʜ-ɹʷʢʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʧʦʚʠʥʝʥ ʚʦʣʦʜʽʪʠ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʠʤ ʦʙʩʷʛʦʤ ʟʥʘʥʴ. ʋ ʧʝʨʰʫ ʯʝʨʛʫ 

ʩʧʝʮʽʘʣʽʩʪ ʧʦʚʠʥʝʥ ʟʥʘʪʠ ʥʦʨʤʘʪʠʚʥʫ ʜʦʢʫʤʝʥʪʘʮʽ,ʁ ʱʦ ʜʽʻ ʥʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ. ʊʘʢ ʩʘʤʦ ʚʘʞʣʠʚʦ, ʱʦʙ ʩʧʝʮʽʘʣʽʩʪ ʜʦʩʪʘʪʥʴʦ 

ʯʽʪʢʦ ʫʷʚʣʷʚ ʢʦʥʩʪʨʫʢʮʽʶ, ʷʢʫ ʚʽʥ ʭʦʯʝ ʟʤʦʜʝʣʶʚʘʪʠ, ʷʢ ʚ ʮʽʣʦʤʫ, 

ʪʘʢ ʽ ʚ ʦʢʨʝʤʠʭ ʚʫʟʣʘʭ ʽ ʜʝʪʘʣʷʭ. ʑʝ ʦʜʥʠʤ ʚʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ ʻ 

ʟʥʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʚ ʷʢʦʤʫ ʧʨʦʚʦʜʠʪʴʩʷ 

ʤʦʜʝʣʶʚʘʥʥʷ,  ʡ ʚʤʽʥʥʷ ʥʠʤʠ ʢʦʨʠʩʪʫʚʘʪʠʩʷ. ʊʽʣʴʢʠ ʧʦʻʜʥʫʶʯʠ 

ʦʜʥʦʯʘʩʥʦ ʚʩʽ ʮʽ ʟʥʘʥʥʷ ʚ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʤʦʜʝʣʽ ʢʦʥʩʪʨʫʢʮʽʾ ʤʦʞʥʘ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʦʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʙʫʜʝ ʤʘʪʠ ʘʢʪʫʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ. 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʨʠʥʢʫ ʟʘʨʘʟ ʽʩʥʫʻ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ʅʘ ʜʝʷʢʠʭ ʟ ʥʠʭ ʤʠ 

ʟʫʧʠʥʠʤʦʩʴ ʙʽʣʴʰ ʜʦʢʣʘʜʥʦ. 

ʇʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ ABAQUS ( ʨʦʟʨʦʙʥʠʢ 

ʢʦʤʧʘʥʠ ̫Abaqus, ʉʐɸ ʟ 1978 ʨʦʢʫ) ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʙʫʜʽʚʝʣʴʥʦʾ ʤʝʭʘʥʽʢʠ. ɿ ʡʦʛʦ ʜʦʧʦʤʦʛʦʶ ʤʦʞʥʘ 

ʧʨʦʚʝʩʪʠ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʾʭ ʨʝʘʣʴʥʦʛʦ ʥʝʣʽʥʽʡʥʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʧʨʠ ʚʧʣʠʚʽ ʨʽʟʥʠʭ ʪʠʧʽʚ 

ʥʘʚʘʥʪʘʞʝʥʥʷ (ʩʪʘʪʠʢʘ, ʜʠʥʘʤʽʢʘ, ʩʝʡʩʤʽʢʠ, ʧʨʦʛʨʝʩʫʶʯʝ 

ʨʫʡʥʫʚʘʥʥʷ ʪʦʱʦ) ʟ ʦʜʥʦʯʘʩʥʠʤ ʨʦʟʛʣʷʜʦʤ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʛʝʦʪʝʭʥʽʯʥʦʾ ʩʝʨʝʜʦʚʠʱʘ.  

ʈʽʰʝʥʥʷ, ʦʜʝʨʞʫʚʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ABAQUS, ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʜʦʩʪʦʚʽʨʥʽʩʪʶ, ʪʦʯʥʽʩʪʶ ʽ ʤʦʞʣʠʚʽʩʪʶ ʨʦʟʛʣʷʜʘʪʠ ʙʫʜʴ-ʷʢʽ ʩʢʣʘʜʥʽ 

ʦʙ'ʻʢʪʠ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʟʚʝʜʝʥʥʷ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɼʦ ʧʝʨʝʚʘʛ ʜʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʥʘʣʝʞʠʪʴ ʪʘʢʦʞ 

ʥʘʷʚʥʽʩʪʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʥʝʣʽʥʽʡʥʠʭ ʤʦʜʝʣʝʡ ʤʘʪʝʨʽʘʣʽʚ, ʟʦʢʨʝʤʘ 
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ʤʘʪʝʨʽʘʣʽʚ ʤʝʪʘʣʝʚʦʾ ʘʨʤʘʪʫʨʠ, ʙʝʪʦʥʽʚ, ˇʨʫʥʪʽʚ, ʧʦʨʠʩʪʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʪʦʱʦ, ʱʦ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʽ ʟ ʚʝʣʠʢʦʶ ʪʦʯʥʽʩʪʶ 

ʚʠʨʽʰʫʚʘʪʠ ʟʘʚʜʘʥʥʷ, ʱʦ ʤʽʩʪʷʪʴ ʜʘʥʽ ʪʠʧʠ ʤʘʪʝʨʽʘʣʽʚ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ.  

ʉʝʨʝʜ ʟʘʜʘʯ, ʱʦ ʨʦʟʚ'ʷʟʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ABAQUS ʩʣʽʜ 

ʚʽʜʟʥʘʯʠʪʠ:  

¶ ʨʦʟʨʘʭʫʥʦʢ ʚʪʦʤʥʦʾ ʤʽʮʥʦʩʪʽ ʽ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡ ʧʽʜ 

ʚʧʣʠʚʦʤ ʜʦʚʽʣʴʥʦʛʦ ʟʘ ʯʘʩʦʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʣʘʩʪʠʯʥʦʛʦ ʩʪʘʥʫ;  

¶ ʦʧʪʠʤʽʟʘʮʽʶ ʢʦʥʩʪʨʫʢʮʽʡ ʜʦ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ - ʤʦʞʥʘ, 

ʥʘʧʨʠʢʣʘʜ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʛʝʦʤʝʪʨʽʶ ʢʦʥʩʪʨʫʢʮʽʾ ʧʦ 

ʥʘʧʨʫʞʝʥʥʷʤ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠ ʟʘʜʘʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʥʷʭ;  

¶ ʨʦʟʨʘʭʫʥʦʢ ʢʦʥʩʪʨʫʢʮʽʡ ʥʘ ʩʪʘʪʠʯʥʽ, ʜʠʥʘʤʽʯʥʽ, ʩʝʡʩʤʽʯʥʽ ʽ 
ʚʪ̔ʨʦʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʥʘ ʧʦʻʜʥʘʥʥʷ ʢʦʤʙʽʥʘʮʽʡ 

ʥʘʚʘʥʪʘʞʝʥʴ (ʙʘʛʘʪʦʬʘʢʪʦʨʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ);  

¶ ʨʦʟʨʘʭʫʥʦʢ ʪʨʽʱʠʥʦʫʪʚʦʨʝʥʥʷ ʽ ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ ʥʘʧʨʫʛ;  

¶ ʟʘʚʜʘʥʥʷ ʟ ʧʨʦʛʨʝʩʫʶʯʦʛʦ ʨʫʡʥʫʚʘʥʥʷ.  

ʆʩʥʦʚʥʠʤʠ ʛʘʣʫʟʷʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʻ ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʷ, ʘʚʽʘʙʫʜʫʚʘʥʥʷ, ʤʝʪʘʣʫʨʛʽʷ, 

ʝʥʝʨʛʝʪʠʢʘ, ʟʘʛʘʣʴʥʘ ʤʝʭʘʥʽʢʘ. ʇʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ ʥʝ ʤʘʻ 

ʧʽʜʩʠʩʪʝʤ ʜʣʷ ʢʦʥʩʪʨʫʶʚʘʥʥʷ. 

MSC/NASTRAN (ʨʦʟʨʦʙʥʠʢ ʅʘʮʽʦʥʘʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷ ʟ 

ʘʝʨʦʥʘʚʪʠʢʠ  ̔ʜʦʩʣʽʜʞʝʥʥ̫ ʢʦʩʤʽʯʥʦʛʦ ʧʨʦʩʪʦʨʫ ʉʐɸ (NASA) - ʮʝ 

ʦʜʥʘ ʟ ʧʦʪʫʞʥʽʰʠʭ ʥʘ ʨʠʥʢʫ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʧʨʘʮʶʶʪʴ ʟʘ 

ʄʉɽ (ʤʝʪʦʜ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ). MSC / NASTRAN ʟʘʙʝʟʧʝʯʫʻ 

ʧʦʚʥʠʡ ʥʘʙʽʨ ʨʦʟʨʘʭʫʥʢʽʚ, ʚʢʣʶʯʘʶʯʠ ʨʦʟʨʘʭʫʥʦʢ ʥʘʧʨʫʞʝʥʦ-

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ, ʚʣʘʩʥʠʭ ʯʘʩʪʦʪ ʽ ʬʦʨʤ ʢʦʣʠʚʘʥʴ, ʘʥʘʣʽʟ 

ʩʪʽʡʢʦʩʪʽ, ʨʽʰʝʥʥʷ ʟʘʜʘʯ ʪʝʧʣʦʧʝʨʝʜʘʯʽ, ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʠʭ ʽ 

ʥʝʫʩʪʘʣʝʥʠʭ ʧʨʦʮʝʩʽʚ, ʘʢʫʩʪʠʯʥʠʭ ʷʚʠʱ, ʥʝʣʽʥʽʡʥʠʭ ʩʪʘʪʠʯʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʥʝʣʽʥʽʡʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ, ʘʥʘʣʽʟ 

ʯʘʩʪʦʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ ʚʧʣʠʚʽ ʚʠʧʘʜʢʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, 

ʩʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʘʝʨʦʧʨʫʞʥʦʩʪʽ. ʇʝʨʝʜʙʘʯʝʥʘ 

ʤʦʞʣʠʚʽʩʪʴ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʘʢʪʠʯʥʦ ʚʩʽʭ ʪʠʧʽʚ ʤʘʪʝʨʽʘʣʽʚ, 

ʚʢʣʶʯʘʶʯʠ ʢʦʤʧʦʟʠʪʥʽ ʽ ʛʽʧʝʨʧʨʫʞʥʽ. ʈʦʟʰʠʨʝʥʽ ʬʫʥʢʮʽʾ 

ʚʢʣʶʯʘʶʪʴ ʪʝʭʥʦʣʦʛʽʶ ʩʫʧʝʨʝʣʝʤʝʥʪʦʚ (ʧʽʜʢʦʥʩʪʨʫʢʮʽʶ), ʤʦʜʘʣʴʥʽ 

ʩʠʥʪʝʟ ʽ ʤʘʢʨʦʤʦʚʫ DMAP ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʠʭ ʜʦʜʘʪʢʽʚ.  
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ʇʨʦʜʫʢʪ MSC / NASTRAN for Windows ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ 

ʩʪʘʪʠʯʥʠʡ ʽ ʜʠʥʘʤʽʯʥʠʡ ʘʥʘʣʽʟ ʢʦʥʩʪʨʫʢʮʽʡ ʚ ʣʽʥʽʡʥʦʾ ʪʘ ʥʝʣʽʥʽʡʥʦʾ 

ʧʦʩʪʘʥʦʚʢʘʭ, ʚʠʨʽʰʫʚʘʪʠ ʪʝʧʣʦʚʽ ʟʘʚʜʘʥʥʷ: ʚʠʟʥʘʯʠʪʠ ʩʪʘʥ, 

ʧʝʨʝʭʽʜʥʽ ʧʨʦʮʝʩʠ. ʋ ʢʦʤʧʣʝʢʩʽ ʟ ʩʠʩʪʝʤʦʶ CFDesign ʤʦʞʣʠʚʦ 

ʪʘʢʦʞ ʨʽʰʝʥʥʷ ʟʘʜʘʯ ʛʽʜʨʦʛʘʟʦʚʦ ʾ ʜʠʥʘʤʽʢʠ, ʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʠʩʪʝʤʠ Win Life - ʚʪʦʤʥʦʾ ʜʦʚʛʦʚʽʯʥʦʩʪʽ. ʂʦʨʠʩʪʫʚʘʯʘʤʠ MSC / 

NASTRAN  ̒ ʚʝʣʠʢʘ ʯʘʩʪʠʥʘ ʘʤʝʨʠʢʘʥʩʴʢʠʭ, ʻʚʨʦʧʝʡʩʴʢʠʭ ʽ 

ʷʧʦʥʩʴʢʠʭ ʘʚʪʦʚʠʨʦʙʥʠʢʽʚ, ʙʽʣʴʰʽʩʪʴ ʘʝʨʦʢʦʩʤʽʯʥʠʭ ʬʨ̔ʤ, 

ʩʫʜʥʦʙʫʜʫʚʘʥʥʷ, ʟʘʛʘʣʴʥʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʭʽʤʽʯʥʦʛʦ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʦʧʪʠʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʩʝʢʪʦʨʘ. MSC/NASTRAN ʥʝ ʤʽʩʪʠʪʴ ʧʽʜʩʠʩʪʝʤ 

ʘʨʤʫʚʘʥʥʷ ʪʘ ʧʝʨʝʚʽʨʢʠ/ʧʽʜʙʦʨʫ ʤʝʪʘʣʝʚʠʭ ʧʝʨʝʨʽʟʽʚ ʢʦʥʩʪʨʫʢʮʽʡ. 

ANSYS - ʮʝ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʠʡ ʧʨʦʛʨʘʤʥʠʡ 

ʧʘʢʝʪ (ʨʦʟʨʦʙʥʠʢʦʤ ʷʢʦʛʦ ʻ ʢʦʤʧʘʥʽʷ ANSYS Inc., ʉʐɸ), ʢ̫ʠʡ 

ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʫʚʘʪʠ ʚ ʻʜʠʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ (ʽ, ʱʦ ʜʫʞʝ ʚʘʞʣʠʚʦ, ʥʘ 

ʦʜʥʽʡ ʽ ʪʽʡ ʞʝ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʡ̔ ʤʦʜʝʣʽ) ʰʠʨʦʢʝ ʢʦʣʦ ʟʘʚʜʘʥʴ ʫ 

ʛʘʣʫʟʷʭ ʤʽʮʥʦʩʪʽ; ʛʽʜʨʦ ʛʘʟʦʜʠʥʘʤʽʢʠ, ʝʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʫ, 

ʦʧʪʠʤʽʟʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘ ʦʩʥʦʚʽ ʚʩʽʭ ʚʠʱʝʥʘʚʝʜʝʥʠʭ ʪʠʧʽʚ 

ʘʥʘʣʽʟʫ.  

ANSYS ʟʘʙʝʟʧʝʯʫʻ ʜʚʦʩʪʦʨʦʥʥʽʡ ʟʚ'ʷʟʦʢ ʧʨʘʢʪʠʯʥʦ ʟ ʫʩʽʤʘ 

ʚʽʜʦʤʠʤʠ CAD-ʩʠʩʪʝʤʘʤʠ. ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ ʦʙʤʽʥʫ ʛʝʦʤʝʪʨʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤʠ 

ʧʘʢʝʪʘʤʠ ʪʘ ʽʤʧʦʨʪʫ ʙʝʟʣʽʯʽ ʩʪʘʥʜʘʨʪʥʠʭ ʬʦʨʤʘʪʽʚ.  

ʊʘʢʦʞ ʽʩʥʫʶʪʴ ʚʙʫʜʦʚʘʥʽ ʚ CAD-ʩʠʩʪʝʤʠ ʨʦʟʨʘʭʫʥʢʦʚʽ ʤʦʜʫʣʽ 

ANSYS, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʨʝʘʣʽʟʫʚʘʪʠ ʧʝʨʝʚʘʛʠ ʪʝʭʥʦʣʦʛʽʾ 

"ʥʘʩʢʨʽʟʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ".  

ʇʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ ANSYS ʥʝ ʤʽʩʪʠʪʴ ʥʦʨʤ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʋʢʨʘʾʥʠ ʪʘ ʈʦʩʽʾ. 

CAN (ʨʦʟʨʦʙʥʠʢ ʈʦʩʽʡʩʴʢʘ ʢʦʤʧʘʥʽʷ) - ʙʘʛʘʪʦʮʽʣʴʦʚʠʡ 

ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ. ʇʨʦʛʨʘʤʥʠʡ 

ʢʦʤʧʣʝʢʩ CAN ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʤʝʪʦʜʽ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘʧʨʫʞʝʥʦ 

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʢʦʥʩʪʨʫʢʮʽʡ ʚ ʩʪʘʪʠʯʥʠʭ ʽ ʜʠʥʘʤʽʯʥʠʭ 

ʟʘʜʘʯʘʭ ʧʨʠ ʨʽʟʥʠʭ ʚʠʜʘʭ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʊʘʢʦʞ CAN ʜʦʟʚʦʣʷʻ 

ʧʨʦʚʦʜʠʪʠ ʨʦʟʨʘʭʫʥʦʢ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʣʽʚ ʜʣʷ ʩʪʘʮʽʦʥʘʨʥʦ ʾ ʪʘ 

ʥʝʩʪʘʮʽʦʥʘʨʥʦʾ ʟʘʜʘʯʽ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʚ ʣʽʥʽʡʥʽʡ ʪʘ ʥʝʣʽʥʽʡʥʽʡ 

ʧʦʩʪʘʥʦʚʢʘʭ. ɹʽʙʣʽʦʪʝʢʘ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʢʣʶʯʘʻ ʙʽʣʴʰʝ 40 

ʝʣʝʤʝʥʪʽʚ, ʱʦ ʤʦʜʝʣʶʶʪʴ ʙʽʣʴʰʽʩʪʴ ʪʠʧʽʚ ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ 
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ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘ ʧʨʘʢʪʠʮʽ. ʈʝʘʣʽʟʦʚʘʥʦ ʦʙʣʽʢ ʨʽʟʥʠʭ ʚʠʜʽʚ ʜʽʾ: ʪʠʩʢ, 

ʚʘʛʫ, ʽʥʝʨʮʽʡʥʽ ʽ ʪʝʤʧʝʨʘʪʫʨʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʦʩʝʨʝʜʞʝʥʽ ʟʫʩʠʣʣʷ, 

ʢʦʤʙʽʥʦʚʘʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɺʨʘʭʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʤʦʜʝʣʽ ʧʦʚʝʜʽʥʢʠ 

ʤʘʪʝʨʽʘʣʫ: ʧʨʫʞʥʘ, ʧʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʘ, ʧʨʫʞʥʦ-ʚ'ʷʟʢʦ-ʧʣʘʩʪʠʯʥʘ, 

ʽʟʦʪʨʦʧʥʘ, ʦʨʪʦʪʨʦʧʥʠʭ ʪʘ ʽʥ. ʆʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ: ʪʨʫʙʦʧʨʦʚʦʜʠ, 

ʢʦʥʩʪʨʫʢʮʽʾ ʘʪʦʤʥʦʾ ʝʥʝʨʛʝʪʠʢʠ; ʘʧʘʨʘʪʠ ʪʠʩʢʫ ʭʽʤʽʯʥʦʛʦ  ̔

ʥʘʬʪʦʭʽʤʽʯʥʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ; ʢʦʥʩʪʨʫʢʮʽʾ ʘʝʨʦʢʦʩʤʽʯʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ; ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ. 

APM StructFEM  (ʨʦʟʨʦʙʥʠʢ ʄʦʩʢʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ 

ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʄ.ɽ. ɹʘʫʤʘʥʘ, ʈʦʩʽʷ)   - ʢʦʤʧʣʝʢʩ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʝʪʘʣʝʚʠʭ ʽ ʙʫʜʽʚʝʣʴʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ. ʂʦʤʧʣʝʢʩ ʥʘʜʘʻ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʧʦ 

ʩʪʚʦʨʝʥʥʶ ʤʦʜʝʣʝʡ ʜʦʚʽʣʴʥʠʭ ʪʨʠʚʠʤʽʨʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʷʢʽ 

ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʩʪʨʠʞʥʝʚʠʭ, ʦʙʦʣʦʥʢʦʚʠʭ ʽ ʪʚʝʨʜʦʪʽʣʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʇʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ ʜʦʟʚʦʣʷʻ ʧʨʦʚʝʩʪʠ ʩʪʘʪʠʯʥʠʡ, 

ʜʝʬʦʨʤʘʮʽʡʥʠʡ ʽ ʥʝʣʽʥʽʡʥʠʡ ʨʦʟʨʘʭʫʥʢʠ, ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʪʽʡʢʽʩʪʴ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʦʙʯʠʩʣʠʪʠ ʚʣʘʩʥʽ ʯʘʩʪʦʪʠ ʪʘ ʚʣʘʩʥʽ ʬʦʨʤʠ, ʘ ʪʘʢʦʞ 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʦʚʝʜʽʥʢʫ ʩʠʩʪʝʤʠ ʧʨʠ ʟʦʚʥʽʰʥʴʦʤʫ ʟʤʽʥʥʦʤʫ 

ʚʧʣʠʚʫ (ʪʦʙʪʦ ʨʦʟʨʘʭʫʚʘʪʠ ʧʝʨʝʤʽʱʝʥʥʷ, ʜʝʬʦʨʤʘʮʽʾ, ʥʘʧʨʫʛʠ). 

APM StructFEM ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʘʪʠ ʨʦʟʨʘʭʫʥʦʢ ʨʦʟʧʦʜʽʣʫ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʽ ʦʮʽʥʠʪʠ ʪʝʤʧʝʨʘʪʫʨʥʽ ʥʘʧʨʫʛʠ ʪʘ ʜʝʬʦʨʤʘʮʽʾ 

ʧʨʠ ʨʦʙʦʪʽ ʚʠʨʦʙʠ ʚ ʚʽʜʤʽʥʥʠʭ ʚʽʜ ʥʦʤʽʥʘʣʴʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʫʤʦʚʘʭ. ʂʨʽʤ ʤʽʮʥʽʩʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʜʝʣʝʡ ʢʦʥʩʪʨʫʢʮʽʡ ʫ 

ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʤʦʞʣʠʚʦ ʧʨʦʚʝʩʪʠ ʨʦʟʨʘʭʫʥʦʢ ʟʚʘʨʥʠʭ, 

ʛʨʫʧʦʚʠʭ ʙʦʣʪʦʚʠʭ ʽ ʢʣʝʧʘʥʠʭ ʟ'ʻʜʥʘʥʴ, ʘ ʪʘʢʦʞ ʟ'ʻʜʥʘʥʴ ʜʝʪʘʣʝʡ 

ʪʠʧʫ ʪʽʣ ʦʙʝʨʪʘʥʥʷ. ɺʩʽ ʨʦʟʨʘʭʫʥʢʠ ʧʨʦʚʦʜʷʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʄʉɽ).  

ʆʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ:  

¶  ʪʨʫʙʦʧʨʦʚʦʜʠ, ʦʙʣʘʜʥʘʥʥʷ, ʢʦʥʩʪʨʫʢʮʽʾ ʘʪʦʤʥʦʾ ʝʥʝʨʛʝʪʠʢʠ;  

¶  ʘʧʘʨʘʪʠ ʭʽʤʽʯʥʦʛʦ ʽ ʥʘʬʪʦʭʽʤʽʯʥʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ;  

¶  ʢʦʥʩʪʨʫʢʮʽʾ ʘʝʨʦʢʦʩʤʽʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ;  

¶  ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ.  

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʤʦʜʫʣʷ APM Structure3D: 

ʃʽʥʽʡʥʽ ʨʽʰʝʥʥʷ: ʨʦʟʨʘʭʫʥʦʢ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ 

(ʩʪʘʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ), ʨʦʟʨʘʭʫʥʦʢ ʢʨʠʪʠʯʥʠʭ ʩʠʣ ʽ ʬʦʨʤ ʚʪʨʘʪʠ 

ʩʪʽʡʢʦʩʪʽ, ʪʝʧʣʦʚʠʡ ʨʦʟʨʘʭʫʥʦʢ, ʨʦʟʨʘʭʫʥʦʢ ʪʝʨʤʦʧʨʫʞʥʦʩʪʽ  
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ʅʝʣʽʥʽʡʥʽ ʨʽʰʝʥʥʷ: ʨʦʟʨʘʭʫʥʦʢ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ 

ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʛʝʦʤʝʪʨʠʯʥʦʾ ʥʝ ʣʽʥʽʡʥʦʩʪʽ, ʨʦʟʨʘʭʫʥʦʢ ʥʘʧʨʫʞʝʥʦ-

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʽʟʠʯʥʦʾ ʥʝʣʽʥʽʡʥʦʩʪʽ, 

ʨʦʟʨʘʭʫʥʦʢ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʜʣʷ ʚʠʧʘʜʢʫ 

ʢʦʥʪʘʢʪʥʦʾ ʚʟʘʻʤʦʜʽʾ  

ɼʠʥʘʤʽʯʥʠʡ ʘʥʘʣʽʟ: ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪ ʽ ʬʦʨʤ ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ, 

ʫ ʪʦʤʫ ʯʠʩʣʽ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʨʦʟʨʘʭʫʥʦʢ ʚʠʤʫʰʝʥʠʭ 

ʢʦʣʠʚʘʥʴ - ʚʠʟʥʘʯʝʥʥʷ ʧʦʚʝʜʽʥʢʠ ʩʠʩʪʝʤʠ ʧʨʠ ʟʘʜʘʥʦʤʫ ʟʘʢʦʥʽ 

ʟʤʽʥʠ ʟʤʫʰʫʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʯʘʩʫ ʟ ʘʥʽʤʘʮʽʻʶ ʢʦʣʠʚʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ.  

ʂʦʤʧʣʝʢʩ ʥʝ ʤʽʩʪʠʪʴ ʢʦʥʩʪʨʫʶʶʯʠʭ ʧʽʜʩʠʩʪʝʤ, ʩʝʨʪʠʬʽʢʦʚʘʥ ʫ 

ʈʦʩʽʡʩʴʢʽʡ ʌʝʜʝʨʘʮʽʾ. 

ʂʦʤʧʣʝʢʩ SCAD (ʨʦʟʨʦʙʥʠʢ ʋʢʨʘʾʥʩʴʢʘ ʢʦʤʧʘʥʽʷ) - ʽʥʪʝʛʨʦʚʘʥʘ 

ʩʠʩʪʝʤʘ ʘʥʘʣʽʟʫ ʤʽʮʥʦʩʪʽ ʡ ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʥʘ ʦʩʥʦʚʽ 

ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɺʽʥ ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ ʧʨʦʮʝʩʦʨ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʚʝʣʠʢʦʾ ʨʦʟʤʽʨʥʦʩʪʽ ʫ ʣʽʥʽʡʥʽʡ ʽ 

ʛʝʦʤʝʪʨʠʯʥʦ ʥʝʣʽʥʽʡʥʽʡ ʧʦʩʪʘʥʦʚʮʽ, ʤʦʜʫʣʽ ʘʥʘʣʽʟʫ ʩʪʘʙʽʣʴʥʦʩʪʽ, 

ʬʦʨʤʫʚʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʧʦʣʫʯʝʥʴ ʟʫʩʠʣʴ, ʧʝʨʝʚʽʨʢʠ 

ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʡ ʧʦ ʨʽʟʥʠʭ ʪʝʦʨʽʷʭ 

ʤʽʮʥʦʩʪʽ, ʚʠʟʥʘʯʝʥʥʷ ʟʫʩʠʣʴ ʚʟʘʻʤʦʜʽʾ ʬʨʘʛʤʝʥʪʘ ʟ ʽʥʰʦʶ 

ʢʦʥʩʪʨʫʢʮʽʻʶ, ʦʙʯʠʩʣʝʥʥʷ ʟʫʩʠʣʴ ʽ ʧʝʨʝʤʽʱʝʥʴ ʚʽʜ ʢʦʤʙʽʥʘʮʽʡ 

ʟʘʚʘʥʪʘʞʝʥʥʷ, ʧʦʙʫʜʦʚʠ ʘʤʧʣʽʪʫʜʥʦ-ʯʘʩʪʦʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʤʦʜʫʣʽ ʧʽʜʙʦʨʘ ʘʨʤʘʪʫʨʠ ʚ ʝʣʝʤʝʥʪʘʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, 

ʘ ʪʘʢʦʞ ʧʝʨʝʚʽʨʢʠ ʡ ʧʽʜʙʦʨʫ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʉʠʩʪʝʤʘ 

ʧʝʨʝʜʙʘʯʘʻ, ʢʨʽʤ ʩʪʘʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʨʦʟʛʣʷʜ ʨʽʟʥʠʭ ʚʠʜʽʚ 

ʜʠʥʘʤʽʯʥʠʭ ʚʧʣʠʚʽʚ: ʪʘʢʠʭ ʷʢ ʩʝʡʩʤʽʢʘ, ʧʫʣʴʩʘʮʽʷ ʚʽʪʨʦʚʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʛʘʨʤʦʥʽʡʥʽ ʢʦʣʠʚʘʥʥʷ, ʽʤʧʫʣʴʩ, ʫʜʘʨ. ɺ SCAD 

ʨʝʘʣʽʟʦʚʘʥʘ ʨʦʟʚʠʥʝʥʘ ʙʽʙʣʽʦʪʝʢʘ ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ ʜʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʝʨʞʥʝʚʠʭ, ʧʣʘʩʪʠʥʯʘʩʪʠʭ, ʪʚʝʨʜʦʪʽʣʠʭ ʽ 

ʢʦʤʙʽʥʦʚʘʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʪʘʢ ʩʘʤʦ ʨʝʘʣʽʟʦʚʘʥʠʡ ʨʝʞʠʤ ʚʘʨʽʘʮʽʾ 

ʤʦʜʝʣʝʡ ʜʣʷ ʩʧʽʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʝʢʽʣʴʢʦʭ ʚʘʨʽʘʥʪʽʚ ʨʦʟʨʘʭʫʥʢʦʚʦʾ 

ʩʭʝʤʠ.  

ɻʨʘʬʽʯʥʽ ʟʘʩʦʙʠ ʬʦʨʤʫʚʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤ ʚʢʣʶʯʘʶʪʴ 

ʥʘʙʽʨ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʧʨʦʪʦʪʠʧʽʚ ʢʦʥʩʪʨʫʢʮʽʡ, ʜʦʟʚʦʣʷʶʪʴ 

ʘʚʪʦʤʘʪʠʯʥʦ ʟʛʝʥʝʨʫʚʘʪʠ ʩʽʪʢʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʧʣʦʱʠʥʽ, 

ʟʘʜʘʪʠ ʦʧʠʩ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ, ʫʤʦʚ 

ʦʙʧʠʨʘʥʥʷ ʡ ʧʨʠʤʠʢʘʥʥʷ, ʘ ʪʘʢʦʞ ʥʘʚʘʥʪʘʞʝʥʴ.  
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ʇʂ ʩʽʤʝʡʩʪʚʘ ʃɯʈɸ (ʨʦʟʨʦʙʥʠʢ ʋʢʨʘʾʥʩʴʢʘ ʢʦʤʧʘʥʽʷ) - 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʨʦʟʨʘʭʫʥʢʫ ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ ʪʘ ʙʫʜʽʚʝʣʴʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʈʦʟʨʘʭʫʥʦʢ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ 

ʩʪʘʪʠʯʥʽ (ʩʠʣʦʚʽ ʡ ʜʝʬʦʨʤʘʮʽʡʥʽ) ʽ ʜʠʥʘʤʽʯʥʽ ʚʧʣʠʚʤ. ɺʠʢʦʥʫʻʪʴʩʷ 

ʧʽʜʙʽʨ ʘʙʦ ʧʝʨʝʚʽʨʢʘ ʧʝʨʝʨʽʟʽʚ ʩʪʘʣʝʚʠʭ ʽ (ʘʙʦ) ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ. ɺʠʜʘʶʪʴʩʷ ʝʩʢʽʟʠ ʨʦʙʦʯʠʭ ʢʨʝʩʣʝʥʴ ʂʄ ʽ ʦʢʨʝʤʠʭ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ. ʝʣʝʤʝʥʪʽʚ. ɹʽʣʴʰ ʜʦʢʣʘʜʥʦ ʬʫʥʢʮʽʾ ʽ ʤʦʞʣʠʚʦʩʪʽ 

ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʃɯʈɸ ʙʫʜʝ ʨʦʟʛʣʷʥʫʪʦ ʜʘʣʽ. 

ɯʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʽ 

ʩʪʚʦʨʝʥʥʷ ʢʨʝʩʣʷʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

APM Constructor   (ʨʦʟʨʦʙʥʠʢ ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʮʝʥʪʨ 

çɸʚʪʦʤʘʪʠʟʦʚʘʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʘʰʠʥè, ʈʦʩʽʷ) - ʢʦʤʧʣʝʢʩ 

ʦʬʦʨʤʣʝʥʥʷ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. ʂʦʤʧʣʝʢʩ 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ, ʩʪʚʦʨʝʥʦʾ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ. 

ʄʦʜʫʣʽ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʮʴʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʥʘʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʣʴʥʠʮʴʢʠʭ ʙʽʙʣʽʦʪʝʢ 

ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʤʦʜʝʣʝʡ ʩʪʘʥʜʘʨʪʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʾʭ ʝʣʝʤʝʥʪʽʚ ʟ 

ʧʦʜʘʣʴʰʦʶ ʘʚʪʦʤʘʪʠʯʥʦʶ ʛʝʥʝʨʘʮʽʻʶ ʨʦʙʦʯʠʭ ʢʨʝʩʣʝʥʴ. ʂʦʤʧʣʝʢʩ 

APM Constructor ʜʦʟʚʦʣʷʻ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʚʠʢʦʥʫʚʘʪʠ ʛʨʘʬʽʯʥʫ 

ʯʘʩʪʠʥʫ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ.  

ʉʠʩʪʝʤʘ Advance Steel (Advance Steel ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ 

ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʧʨʦʬʝʩʽʦʥʘʣʽʚ ʚ ʦʙʣʘʩʪʽ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, 

ʜʣ̫ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ  ̔ʧʦʚʥʽʩʪʶ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʨʽʰʝʥʥʷ ʥʘ 

ʙʘʟʽ AutoCAD). 

ʄʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ ʚʢʣʶʯʘʶʪʴ: 

¶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʦʪʨʠʤʘʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʢʨʝʩʣʝʥʴ ʂʄ ʽ ʂʄɼ 

(ʧʣʘʥʠ, ʨʦʟʨʽʟʠ, ʤʦʥʪʘʞʥʽ ʩʭʝʤʠ, ʢʨʝʩʣʝʥʥʷ ʚʫʟʣʽʚ ʽ 

ʚʽʜʧʨʘʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʽʥ.), ʜʝʪʘʣʶʚʘʥʥʷ ʽ ʚʠʜʠ ʤʝʪʘʣʝʚʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ ʧʦ ʧʦʙʫʜʦʚʘʥʽʡ 3D-ʤʦʜʝʣʽ. 

¶ ɺʠʧʫʩʢ ʩʧʝʮʠʬʽʢʘʮʽʡ ʽ ʚʽʜʦʤʦʩʪʝʡ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʥʘ 
ʦʩʥʦʚʽ ʽʥʬʦʨʤʘʮʽʾ, ʟʘʢʣʘʜʝʥʦʾ ʚ ʤʦʜʝʣʽ ʥʘ ʦʪʨʠʤʘʥʠʭ 

ʢʨʝʩʣʝʥʥʷʭ. 

¶ ʆʙʤʽʥ ʜʘʥʠʤʠ ʧʨʦ ʤʝʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʧʨʦʛʨʘʤʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʘʥʘʣʽʟ, ʦʙʣʽʢ 

ʤʘʪʝʨʽʘʣʽʚ, ʪʝʭʥʦʣʦʛʽʯʥʘ ʧʽʜʛʦʪʦʚʢʘ ʽ ʪ.ʜ.). 
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StruCad (ʨʦʟʨʦʙʥʠʢ ʢʦʤʧʘʥʽʷ AceCad Software Ltd, ʷʢʘ  ̒

ʧʨʦʚʽʜʥʠʤ ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ ʢʦʤʧʣʝʢʩʽʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ) - ʩʚʽʪʦʚʠʡ ʣʽʜʝʨ ʩʠʩʪʝʤ 3D 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ. StruCad ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ 

ʜʝʪʘʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʘʚʪʦʤʘʪʠʯʥʝ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʪʦʯʥʠʭ 

ʢʨʝʩʣʝʥʴ, ʟʚʽʪʽʚ ʽ ʩʧʝʮʠʬʽʢʘʮʽʡ ʨʽʟʥʠʭ ʪʠʧʽʚ.  

ʆʩʥʦʚʥʽ ʤʦʞʣʠʚʦʩʪʽ StruCad:  

¶ ʪʝʭʥʦʣʦʛʽʷ 3D-ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ;  

¶ ʥʘʷʚʥʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʰʚʠʜʢʦʛʦ ʽ ʪʦʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ;  

¶ ʘʚʪʦʤʘʪʠʯʥʘ ʨʦʟʨʦʙʢʘ ʚʫʟʣʦʚʠʭ ʟ'ʻʜʥʘʥʴ ʽ CAD ʤʘʢʨʦʩʠ  

¶ ʜʝʪʘʣʴʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʫʟʣʽʚ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ; 

T-FLEX CAD  (ʨʦʟʨʦʙʥʠʢ ʈʦʩʽʡʩʴʢʘ ʢʦʤʧʘʥʽʷ) ʚʦʣʦʜʽʻ 

ʧʦʪʫʞʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ 3D-ʤʦʜʝʣʶʚʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʫ 

ʧʽʜʪʨʠʤʢʫ ʩʪʘʥʜʘʨʪʽʚ ɭʉʂɼ, ʤʘʻ ʙʽʙʣʽʦʪʝʢʠ ʩʪʘʥʜʘʨʪʥʠʭ ʚʠʨʦʙʽʚ 

(ʢʨ̔ʧʠʣʴʥʽ ʚʠʨʦʙʠ, ʧʨʦʢʘʪ). ɺ ʢʦʤʧʣʝʢʩʽ ʤʦʞʣʠʚʘ ʘʚʪʦʤʘʪʠʯʥʘ 

ʛʝʥʝʨʘʮʽʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʜʣʷ ʨʦʟʨʦʙʣʝʥʠʭ ʤʦʜʝʣʝʡ. ʉʠʩʪʝʤʘ ʙʽʣʴʰ 

ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ.  

REAL Steel - ʩʫʯʘʩʥʝ ʽ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʝ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʧʣʘʪʬʦʨʤʽ AutoCAD, Autodesk Architectural 

Desktop ʽ Autodesk Mechanical Desktop, ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɿʘʩʦʙʘʤʠ ʧʨʦʛʨʘʤʠ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʦʚʥʠʡ ʮʠʢʣ ʧʨʦʝʢʪʫʚʘʥʥʷ: ʩʪʚʦʨʝʥʥʷ ʪʨʠʚʠʤʽʨʥʦʾ 

ʤʦʜʝʣʽ, ʧʽʜʛʦʪʦʚʢʘ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʤʦʜʝʣʝʡ, ʜʝʪʘʣʶʚʘʥʥʷ ʚʫʟʣʽʚ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʻ ʚʠʧʫʩʢ ʧʨʦʝʢʪʥʦʾ ʪʘ ʨʦʙʦʯʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ 

ʤʘʨʢʠ ʂʄ. ʉʠʩʪʝʤʘ ʽʥʪʝʛʨʫʻʪʴʩʷ ʚ ʣʽʥʽʡʢʫ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʘ ʙʘʟʽ AutoCAD.  ʉʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʢʫ ʚ 

ʩʝʨʝʜʦʚʠʱʽ AutoCAD ʢʨʝʩʣʝʥʴ ʤʘʨʢʠ ʂʄ, ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʤʦʛʘʤ 

ʚʽʪʯʠʟʥʷʥʠʭ ʩʪʘʥʜʘʨʪʽʚ.  

ʢʦʤʧʣʝʢʩʥʝ ʨʽʰʝʥʥʷ ʟʘʜʘʯ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʧʦʚʠʥʥʘ 

ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʩʪʫʧʥʠʤ ʢʣʶʯʦʚʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ:  

¶ ʧʘʨʘʤʝʪʨʠʟʘʮʽʷ, ʷʢ ʥʘ ʨʽʚʥʽ 3D-ʤʦʜʝʣʽ, ʪʘʢ ʽ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ 

ʢʨʝʩʣʷʨʩʴʢʦʾ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ; ʱʦ ʦʟʥʘʯʘʻ, ʱʦ ʫ 

ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʤʦʞʥʘ ʟʤʽʥʠʪʠ ʷʢʽ-ʥʝʙʫʜʴ ʧʘʨʘʤʝʪʨʠ 

ʧʨʦʝʢʪʫ ʟ ʦʥʦʚʣʝʥʥʷʤ ʚʩʽʭ ʥʝʦʙʭʽʜʥʠʭ ʜʘʥʠʭ ʨʝʰʪʠ 

ʧʽʜʩʠʩʪʝʤ. 

¶ ʛʝʦʤʝʪʨʠʯʥʝ ʷʜʨʦ 3D-ʤʦʜʝʣʶʚʘʥʥʷ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ;  
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¶ ʽʥʪʝʛʨʦʚʘʥʽ ʥʘʫʢʦʤʽʩʪʢʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʢʦʤʧʣʝʢʩʠ.  

¶ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʽ ʩʪʚʦʨʝʥʥʷ 

ʢʨʝʩʣʷʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ;  

ʉʧʝʮʽʘʣʽʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʂʄ-ʉɸʇʈ, ʱʦ ʜʦʟʚʦʣʷʻ ʚ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʨʝʞʠʤʽ ʦʪʨʠʤʫʚʘʪʠ ʨʦʙʦʯʽ ʢʨʝʩʣʝʥʥʷ ʂʄ 

(ʤʘʨʢʫʚʘʣʴʥʽ ʩʭʝʤʠ, ʚʽʜʦʤʦʩʪʽ ʝʣʝʤʝʥʪʽʚ, ʚʫʟʣʠ, ʩʧʝʮʠʬʽʢʘʮʽʾ). ʅʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʯʠʩʣʝʥʥʠʭ ʛʨʘʬʽʯʥʠʭ ʩʠʩʪʝʤ (AdvanceSteel, StruCad, 

Bocad, RealSteel ʽ ʙʘʛʘʪʦ ʽʥ.) ʦʨʽʻʥʪʦʚʘʥʠʭ ʪʽʣʴʢʠ ʥʘ ʘʚʪʦʤʘʪʠʟʘʮʽʶ 

ʛʨʘʬʽʢʠ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʣʘʥʮʶʞʦʢ ɺɯɿʆʈ-ʉɸʇʈ - ʉʊʂ-ʉɸʇʈ - ʂʄ-ʉɸʇʈ ʜʦʟʚʦʣʷʻ 

ʨʦʟʨʘʭʫʚʘʪʠ, ʧʽʜʽʙʨʘʪʠ (ʧʝʨʝʚʽʨʠʪʠ) ʽ ʫʥʽʬʽʢʫʚʘʪʠ ʧʝʨʝʨʽʟʫ ʩʪʘʣʝʚʠʭ 

ʝʣʝʤʝʥʪʽʚ ʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚʫʟʣʽʚ ʟ ʧʦʜʘʣʴʰʠʤ ʦʪʨʠʤʘʥʥʷʤ ʢʨʝʩʣʝʥʴ 

ʂʄ. ʎʷ ʧʽʜʩʠʩʪʝʤʘ ʜʦʢʣʘʜʥʦ ʦʧʠʩʫʻʪʴʩʷ ʫ ʧʽʜʨʦʟʜʽʣʽ 3.13.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘ ʩʫʯʘʩʥʦʤʫ ʨʠʥʢʫ 

ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʷʢʽ ʚʠʨʽʰʫʶʪʴ ʟʘʜʘʯʽ ʙʫʜʽʚʝʣʴʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʫʞʝ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ. ɺʽʜʨʽʟʥʷʻ ʾʭ, ʦʢʨʽʤ 

ʥʘʫʢʦʤʽʩʪʢʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʥʘʷʚʥʽʩʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ  ʧʽʜʩʠʩʪʝʤ, 

ʱʦ ʚʠʢʦʥʫʶʪʴ ʢʦʥʩʪʨʫʶʚʘʥʥʷ, ʥʘʷʚʥʽʩʪʴ ʤʦʞʣʠʚʦʩʪʝʡ ʽʥʪʝʛʨʘʮʽʾ ʩ 

ʽʥʰʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʛʘʣʫʟʴ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʚʘʨʪʽʩʪʴ 

ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʪʝʭʥʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ ʪʘ ʩʫʧʨʦʚʦʜʫ. ʊʘʢʦʞ 

ʥʝʤʘʣʦʚʘʞʥʠʤ ʻ ʧʠʪʘʥʥʷ ʨʝʘʣʽʟʘʮʽʾ ʥʦʨʤ, ʧʨʠʪʘʤʘʥʥʠʭ ʨʝʛʽʦʥʫ, ʜʝ 

ʚʝʜʝʪʴʩʷ  ʨʦʟʨʘʭʫʥʦʢ.  ɺ ʙʫʜʽʚʝʣʴʥʽʡ ʛʘʣʫʟʽ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ 

ʧʨʦʚʝʜʝʥʥʷ ʥʝ ʪʽʣʴʢʠ ʩʪʘʪʠʯʥʦʛʦ ʘʙʦ ʜʠʥʘʤʽʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ, ʘ ʽ 

ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʫ ʢʦʥʩʪʨʫʶʚʘʥʥʷ.  

ʈʝʘʣʽʟʘʮʽʷ ʧʨʦʝʢʪʥʠʭ ʧʨʦʮʝʜʫʨ (ʧʽʜʙʽʨ ʪʘ ʧʝʨʝʚʽʨʢʘ ʧʝʨʝʨʽʟʽʚ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʪʘ ʩʪʘʣʝʚʠʭ ʝʣʝʤʝʥʪʽʚ) ʻ ʧʨʝʨʦʛʘʪʠʚʦʶ ʜʦʩʚʽʜʯʝʥʠʭ 

ʩʧʝʮʽʘʣʽʩʪʽʚ, ʱʦ ʟʥʘʶʪʴ ʩʧʝʮʠʬʽʢʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ 

ʨʝʛʽʦʥʫ. ʇʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʧʨʦʝʢʪʥʽ 

ʧʨʦʮʝʜʫʨʠ ʜʫʞʝ ʤʘʣʦ. ɸʤʝʨʠʢʘʥʩʴʢʽ ʧʨʦʛʨʘʤʠ, ʱʦ ʤʘʶʪʴ 

ʢʦʥʩʪʨʫʶʶʯʽ ʧʽʜʩʠʩʪʝʤʠ, ʚ ʦʩʥʦʚʥʦʤʫ ʨʝʘʣʽʟʫʶʪʴ ʥʦʨʤʠ ʉʐɸ ʽ 

ʂʘʥʘʜʠ. ɭʚʨʦʧʝʡʩʴʢʽ ʧʨʦʛʨʘʤʠ, ʚʢʣʶʯʘʶʯʠ ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʣʝʢʩʠ 

STARK, SCAD ʽ ʃɯʈɸ-ʉɸʇʈ ʨʝʘʣʽʟʫʶʪʴ ɭʚʨʦʢʦʜ. ɭʜʠʥʠʤʠ 

ʧʨʦʛʨʘʤʥʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʫ ʷʢʠʭ ʧʦʚʥʽʩʪʶ ʨʝʘʣʽʟʦʚʘʥʽ ʫʩʽ ʦʩʪʘʥʥʽ 

ʥʦʨʤʠ ɼɹʅ, ʻ ʚʽʪʯʠʟʥʷʥʽ ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʣʝʢʩʠ ʃɯʈɸ-ʉɸʇʈ ʽ  

SCAD.  ɺ ʷʢʦʩʪʽ ʧʨʠʤʽʪʢʠ ʜʦʜʘʤʦ, ʱʦ ʚ ʮʠʭ ʢʦʤʧʣʝʢʩʘʭ ʪʘʢʦʞ 

ʨʝʘʣʽʟʦʚʘʥʦ ʫʩʽ ʥʦʨʤʠ ʢʨʘʾʥ ʉʅɼ, ʽ ʚʦʥʠ ʤʘʶʪʴ ʻʜʠʥʫ ʙʽʙʣʽʦʪʝʢʫ 

ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɺ ʟʘʚʝʨʰʝʥʥʽ ʮʴʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʚʘʨʪʦ ʜʦʜʘʪʠ, 
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ʱʦ  ɼʝʨʞʘʚʥʠʤ ʢʦʤʽʪʝʪʦʤ ʈʦʩʽʡʩʴʢʦʾ ʌʝʜʝʨʘʮʽʾ ʟ ʙʫʜʽʚʥʠʮʪʚʘ ʟ 

ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʧʨʦʝʢʪʥʠʭ ʨʽʰʝʥʴ 

ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʨʦʟʨʘʭʫʥʢʠ 

ʧʦ ʜʚʦʤ ʥʝʟʘʣʝʞʥʦ ʨʦʟʨʦʙʣʝʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʢʦʤʧʣʝʢʩʘʤ ʪʘ 

ʧʨʦʚʦʜʠʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɿʛʽʜʥʦ ɼɹʅ 

ɺ.1.2-5:2007 çʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʩʫʧʨʦʚʽʜ ʙʫʜʽʚʝʣʴʥʠʭ ʦʙôʻʢʪʽʚè 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʥʘ ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʙ'ʻʢʪʘ ʚʠʢʦʥʘʥʥʷ 

ʧʝʨʝʚʽʨʦʯʥʠʭ ʪʘ ʜʫʙʣʶʶʯʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʦʩʥʦʚ, ʬʫʥʜʘʤʝʥʪʽʚ, 

ʢʦʥʩʪʨʫʢʮʽʡ, ʘ ʪʘʢʦʞ ʧʨʦʚʦʜʠʪʠ ʘʧʨʦʙʘʮʽʶ ʧʨʠʡʥʷʪʠʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ. 

ʅʘ ʧʨʠʢʣʘʜʽ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʃɯʈɸ-ʉɸʇʈ ʚ ʨʘʤʢʘʭ 

ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʫʜʫʪʴ ʨʦʟʛʣʷʥʫʪʽ ʩʠʩʪʝʤʠ ʢʦʥʩʪʨʫʶʚʘʥʥʷ 

ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ  ʚ ʨʦʟʜʽʣʘʭ 2, 3.  

1.2.2. ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧôʪʁʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ 

ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ɺʩʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʤʦʞʥʘ 

ʨʦʟʧʦʜʽʣʠʪʠ ʥʘ ʪʘʢʽ ʪʠʧʠ: 

¶ ʤʝʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾ; 

¶ ʙʝʪʦʥʥʽ ʪʘ ʟʘʣʽʟʦʙʝʪʦʥʥʽ; 

¶ ʢʘʤôʷʥʽ ʪʘ ʘʨʤʦʢʘʤôʷʥʽ; 

¶ ʜʝʨʝʚôʷʥʽ; 

¶ ʧʣʘʩʪʤʘʩʦʚʽ. 

ɺ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʙʫʜʽʚʝʣʴʥʠʭ ʦʙôʻʢʪʽʚ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʟʤʽʰʘʥʽ ʢʦʥʩʪʨʫʢʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʤʝʪʘʣʝʚʽ 

ʢʦʥʩʪʨʫʢʮʽʾ ʢʦʤʙʽʥʫʶʪʴʩʷ ʟ ʟʘʣʽʟʦʙʝʪʦʥʥʠʤʠ ʘʙʦ ʘʨʤʦʢʘʤôʷʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ.  

ɹʫʜʽʚʝʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʟʘ ʽʥʰʠʤʠ 

ʢʨʠʪʝʨʽʷʤʠ, ʘʣʝ ʦʩʢʽʣʴʢʠ ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ, ʪʝʭʥʦʣʦʛʽʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ ʨʷʜ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʫʪʪʻʚʦ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʤʘʪʝʨʽʘʣʽʚ, ʪʦ ʥʘʚʝʜʝʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʚʠʟʥʘʯʘʣʴʥʦʶ. 

ɺ ʙʫʜʴ-ʷʢʽʡ ʙʫʜʽʚʝʣʴʥʽʡ ʢʦʥʩʪʨʫʢʮʽʾ ʻ ʪʘʢ ʟʚʘʥʽ ʥʝʩʫʯʽ ʝʣʝʤʝʥʪʠ, 

ʷʢʽ ʩʧʨʠʡʤʘʶʪʴ ʟʦʚʥʽʰʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʽ ʪʽ, ʱʦ ʥʝ ʷʚʣʷʶʪʴʩʷ 

ʥʝʩʫʯʠʤʠ. ɿʚʽʩʥʦ, ʤʘʪʝʨʽʘʣʠ, ʟ ʷʢʠʭ ʚʠʛʦʪʦʚʣʝʥʽ ʥʝʩʫʯʽ ʢʦʥʩʪʨʫʢʮʽʾ 

ʧʦʚʠʥʥʽ ʤʘʪʠ ʚʠʩʦʢʫ ʤʽʮʥʽʩʪʴ ʪʘ ʞʦʨʩʪʢʽʩʪʴ. 
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ʄʝʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʚʩʽʭ ʚʠʜʘʭ ʙʫʜʽʚʝʣʴ ʽ 

ʩʧʦʨʫʜ ʪʘ ʾʭ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʩʪʘʣʽ ʘʙʦ ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ. 

ʆʩʪʘʥʥʽ, ʚʥʘʩʣʽʜʦʢ ʚʠʩʦʢʦʾ ʚʘʨʪʦʩʪʽ ʪʘ ʜʝʬʽʮʠʪʫ, ʤʘʶʪʴ ʜʦʩʠʪʴ 

ʦʙʤʝʞʝʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɺ ʦʩʥʦʚʥʦʤʫ ʘʣʶʤʽʥʽʻʚʽ ʩʧʣʘʚʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʽʪʨʘʞʽʚ, ʧʝʨʝʛʦʨʦʜʦʢ, ʜʚʝʨʝʡ, 

ʚʽʢʦʥʥʠʭ ʨʘʤ, ʧʽʜʚʽʩʥʠʭ ʩʪʝʣʴ, ʧʦʢʨʽʚʝʣʴʥʠʭ ʪʘ ʩʪʽʥʦʚʠʭ ʧʘʥʝʣʝʡ. 

ʉʪʘʣʽ ʤʘʶʪʴ ʧʨʘʢʪʠʯʥʦ ʥʝʦʙʤʝʞʝʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɿʘ ʾʭ 

ʜʦʧʦʤʦʛʦʶ ʨʝʘʣʽʟʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʬʦʨʤʠ ʙʫʜʴ-

ʷʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɿʘ ʩʚʦʻʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʤʝʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾ 

ʟʘʣʠʰʘʁ ʪʴʩʷ ʥʝʧʝʨʝʚʝʨʰʝʥʠʤʠ ʚ ʙʫʜʽʚʣʷʭ ʪʘ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜʘʭ 

ʟ ʚʝʣʠʢʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ, ʧʨʦʣʴʦʪʘʤʠ ʪʘ ʚʠʩʦʪʘʤʠ.  

ʇʨʦʚʝʜʝʤʦ ʘʥʘʣʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʠ 

ʨʦʟʨʘʭʫʥʢʫ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ.  

1. ɺʠʨʦʙʥʠʯʽ ʙʫʜʽʚʣʽ ʚ ʷʢʠʭ ʥʝʩʫʯʽ ʢʦʥʩʪʨʫʢʮʽʾ ʩʫʮʽʣʴʥʦʤʝʪʘʣʝʚʽ 

ʘʙʦ ʽʟ ʟʤʽʰʘʥʠʤ ʢʘʨʢʘʩʦʤ (ʢʦʣʦʥʠ ʟʘʣʽʟʦʙʝʪʦʥʥʽ). 

ʉʫʮʽʣʴʥʦʤʝʪʘʣʝʚʽ ʢʘʨʢʘʩʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʙʫʜʽʚʣʷʭ ʟ ʚʝʣʠʢʠʤʠ 

ʧʨʦʣʴʦʪʘʤʠ ʽ ʚʠʩʦʪʦʶ ʚ ʷʢʠʭ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʚʘʞʢʽ ʤʦʩʪʦʚʽ ʢʨʘʥʠ 

ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʩ̔ʪʶ ʧʦʥʘʜ 100 ʪ. ɸʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʨʦʟʨʘʭʫʥʦʢ 

ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʦʙʦʚôʷʟʢʦʚʠʤ ʚʨʘʭʫʚʘʥʥʷʤ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʧʦʣʫʯʝʥʴ 

ʟʫʩʠʣʴ ʚʽʜ ʨʽʟʥʠʭ ʢʦʤʙʽʥʘʮʽʡ ʢʨʘʥʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 

2. ʇʦʢʨʠʪʪʷ ʙʫʜʽʚʝʣʴ ʚʝʣʠʢʠʭ ʧʨʦʣʴʦʪʽʚ (ʧʦʥʘʜ 50 ʤ) ʪʘ ʚʠʩʦʪ 

(ʧʦʥʘʜ 25 ʤ) ï ʩʧʦʨʪʠʚʥʽ ʩʧʦʨʫʜʠ, ʨʠʥʢʠ, ʚʠʩʪʘʚʢʦʚʽ ʧʘʚ̔ʣʴʡʦʥʠ, 

ʪʝʘʪʨʠ, ʘʥʛʘʨʠ ʪʘ ʽʥ. (ʧʨʦʣʴʦʪʠ ʜʦ 100-150 ʤ), ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʫ 

ʚʠʛʣʷʜʽ ʚʘʥʪʦʚʠʭ ʩʠʩʪʝʤ ʪʘ ʤʝʤʙʨʘʥʥʠʭ ʧʦʢʨʠʪʪʽʚ.  

ɿ ʪʦʯʢʠ ʟʦʨʫ ʧʦʙʫʜʦʚʠ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʤʦʜʝʣʝʡ ʾʭ ʦʙ'ʻʜʥʫʻ 

ʟʘʛʘʣʴʥʘ ʚʠʤʦʛʘ ʧʨʦʚʦʜʠʪʠ ʨʦʟʨʘʭʫʥʦʢ ʫ ʛʝʦʤʝʪʨʠʯʥʦ ʥʝʣʽʥʽʡʥʽʡ 

ʧʦʩʪʘʥʦʚʮʽ 

3. ʂʦʥʩʪʨʫʢʮʽʾ ʤʦʩʪʽʚ ʪʘ ʧʨʦʤʠʩʣʦʚʠʭ ʝʩʪʘʢʘʜ ï ʤʦʩʪʠ ʥʘ 

ʟʘʣʽʟʥʠʯʥʠʭ ʽ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʤʘʛʽʩʪʨʘʣʷʭ, ʚʦʥʠ ʤʦʞʫʪʴ ʤʘʪʠ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʠʩʪʝʤʠ: ʙʘʣʢʦʚʫ, ʘʨʦʯʥʫ, ʚʠʩʷʯʫ, ʢʦʤʙʽʥʦʚʘʥʫ. 

ʇʨʦʣʴʦʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʽ ʧʦ ʜʦʚʞʠʥʽ, ʥʘʧʨʠʢʣʘʜ ʛʦʣʦʚʥʠʡ 

ʧʨʦʣʽʪ ʤʦʩʪʦʚʦʛʦ ʧʝʨʝʭʦʜʫ "ʉʝʪʦʘʭʘʰʽ" ʤʽʞ ʦʩʪʨʦʚʘʤʠ ʍʦʥʩʶ ʪʘ 

ʉʽʢʦʢʫ ʚ ʗʧʦʥʽʾ ʩʪʘʥʦʚʠʪʴ ʧʦʥʘʜ 1900 ʤ. ʇʨʠ ʢʦʤʧôʶʪʝʨʥʦʤʫ 

ʨʦʟʨʘʭʫʥʢʫ ʜʦʮʽʣʴʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʛʝʦʤʝʪʨʠʯʥʫ ʪʘ ʬʽʟʠʯʥʫ 

ʥʝʣʽʥʽʡʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʡ. ʗʢ ʧʨʘʚʠʣʦ, ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʩʭʝʤʘ ʪʘʢʠʭ 

ʩʧʦʨʫʜ ʦʙʫʤʦʚʣʝʥʘ ʥʝ ʪʽʣʴʢʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʩʪʘʜʽʻʶ, ʘʣʝ ʽ ʩʪʘʜʽʻʶ 

ʟʚʝʜʝʥʥʷ. ʅʘʡʯʘʩʪʽʰʝ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ, ʱʦ ʥʘ ʩʪʘʜʽʷʭ ʟʚʝʜʝʥʥʷ 
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ʟʫʩʠʣʣʷ ʚ ʜʝʷʢʠʭ ʝʣʝʤʝʥʪʘʭ ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʚʘʪʠ 

ʚʽʜʧʦʚʽʜʥʽ ʟʫʩʠʣʣʷ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽʡ ʩʪʘʜʽʾ.. 

4. ʃʠʩʪʦʚʽ ʢʦʥʩʪʨʫʢʮʽʾ (ʨʝʟʝʨʚʫʘʨʠ, ʛʘʟʛʦʣʴʜʝʨʠ, ʙʫʥʢʝʨʠ, 

ʪʨʫʙʦʧʨʦʚʦʜʠ ʚʝʣʠʢʦʛʦ ʜʽʘʤʝʪʨʫ ʪʘ ʽʥ.). ʊʘʢʦʞ ʧʨʠ ʢʦʤʧôʶʪʝʨʥʦʤʫ 

ʨʦʟʨʘʭʫʥʢʫ ʙʘʞʘʥʦ ʙ ʧʨʦʚʦʜʠʪʠ ʨʦʟʨʘʭʫʥʦʢ ʚ ʛʝʦʤʝʪʨʠʯʥʦ 

ʥʝʣʽʥʽʡʥʽʡ ʧʦʩʪʘʥʦʚʮʽ. 

5. ɺʠʩʦʪʥʽ ʩʧʦʨʫʜʠ (ʚʝʞʽ ʽ ʱʦʛʣʠ ʣʽʥʽʡ ʪʝʣʝ- ʪʘ ʨʘʜʽʦʟʚ'ʷʟʢʫ, 

ʤʝʨʝʞ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯʽ, ʙʫʨʦʚʽ ʚʝʞʽ, ʥʘʜʰʘʭʪʥʽ ʢʦʧʨʠ, ʜʠʤʦʚʽ ʪʘ 

ʚʝʥʪʠʣ̫ʮʽʡʥʽ ʪʨʫʙʠ, ʢʘʨʢʘʩʠ ʚʠʩʦʪʥʠʭ ʤʦʥʫʤʝʥʪʽʚ). ʈʦʟʨʘʭʫʥʦʢ  

ʱʦʛʣ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʚʞʜʠ ʧʨʦʚʦʜʠʪʠ ʚ ʛʝʦʤʝʪʨʠʯʥʦ ʥʝʣʽʥʽʡʥʽʡ 

ʧʦʩʪʘʥʦʚʮʽ. ɺʝʞʽ, ʜʠʤʦʚʽ ʪʘ ʚʝʥʪʠʣʷʮʽʡʥʽ ʪʨʫʙʠ, ʢʘʨʢʘʩʠ ʚʠʩʦʪʥʠʭ 

ʩʧʦʨʫʜ ʤʦʞʣʠʚʦ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʽ ʚ ʧʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʽʡ ʧʦʩʪʘʥʦʚʮʽ 

ʘʣʝ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 

6. ʂʘʨʢʘʩʠ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʭ ʙʫʜʽʚʝʣʴ. ɿʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ 

ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʭ ʙʫʜʽʚʣʷʭ, ʚ ʫʤʦʚʘʭ ʱʽʣʴʥʦʾ ʟʘʙʫʜʦʚʠ ʚʝʣʠʢʠʭ 

ʤʽʩʪ. ʈʦʟʨʘʭʫʥʦʢ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥʠ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʚ ʧʨʦʮʝʩʽ ʟʚʝʜʝʥʥʷ (ʧʽʜʩʠʩʪʝʤʘ ʄʆʅʊɸɾ ʇʂ 

ʃɯʈɸ-ʉɸʇʈ) 

7. ʈʫʭʦʤʽ, ʧʦʚʦʨʦʪʥʽ ʪʘ ʧʽʜʡʦʤʥʽ ʢʦʥʩʪʨʫʢʮʽʾ (ʢʨʘʥʠ, 

ʝʢʩʢʘʚʘʪʦʨʠ, ʛʽʜʨʦʪʝʭʥʽʯʥʽ ʩʧʦʨʫʜʠ). 

8. ɯʥʰʽ ʢʦʥʩʪʨʫʢʮʽʾ ʧʦ ʚʠʢʦʨʠʩʪʘʥʥʶ ʘʪʦʤʥʦʾ ʝʥʝʨʛʽʾ ʚ ʤʠʨʥʠʭ 

ʮʽʣʷʭ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʜʣ ̫

ʨʘʜʽʦʪʝʣʝʩʢʦʧʽʚ, ʨʦʟʚʽʜʢʠ ʽ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʽ ʛʘʟʫ ʚ ʤʦʨʽ ʪʘ ʽʥ.  

ʂʨʽʤ ʧʝʨʝʣʽʯʝʥʠʭ, ʚʝʣʠʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʙʫʜʽʚʣʽ 

ʢʦʤʧʣʝʢʪʥʦʛʦ ʧʦʩʪʘʯʘʥʥʷ. ʇʨʦʣʴʦʪʠ ʾʭ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 30 ʤ, ʘʣʝ 

ʟʘ ʨʘʭʫʥʦʢ ʢʦʤʧʣʝʢʪʥʦʩʪʽ, ʟʨʫʯʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʤʦʥʪʘʞʫ 

ʚʦʥʠ ʫʩʧʽʰʥʦ ʢʦʥʢʫʨʫʶʪʴ ʟʽ ʩʧʦʨʫʜʘʤʠ ʟ ʽʥʰʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʂʦʤʧʣʝʢʪʥʦ ʧʦʩʪʘʯʘʶʪʴ ʧʨʦʤʠʩʣʦʚʽ ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ 

ʙʫʜʽʚʣʽ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʛʘʨʘʞʽ, ʪʝʧʣʠʮʽ, ʬʽʟʢʫʣʴʪʫʨʥʦ-

ʦʟʜʦʨʦʚʯʽ ʢʦʤʧʣʝʢʩʠ, ʢʦʥʩʪʨʫʢʮʽʾ ʪʘʢ ʟʚʘʥʠʭ ʤʘʣʠʭ ʘʨʭʽʪʝʢʪʫʨʥʠʭ 

ʬʦʨʤ [1]. 

ɼʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚ 

ʮʽʣʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʧʨʦʛʨʘʤʠ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ 

ʩʧʝʮʠʬʽʢʫ ʢʦʥʩʪʨʫʢʮʽʡ ʮʴʦʛʦ ʚʠʜʫ. ɼʦ ʪʘʢʠʭ ʢʦʤʧʣʝʢʩʽʚ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ AdvanceSteel (ʅʽʤʝʯʯʠʥʘ), RealSteel (ʃʠʪʚʘ). Autodesk 

Mechanical Desktop, SolidWorks (ʉʐɸ), Pro/Engineer (ʉʐɸ). ʎ ̔

ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʣʝʢʩʠ ʤʘʶʪʴ ʨʦʟʚʠʥʝʥʫ ʩʠʩʪʝʤʫ ʪʨʠʚʠʤʽʨʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʘʚʪʦʤʘʪʠʯʥʝ ʬʦʨʤʫʚʘʥʥ ̫ʢʨʝʩʣʝʥʴ ʂʄ ʽ ʂʄɼ. ɸʣʝ 
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ʚʦʥʠ ʤʘʶʪʴ ʜʝʷʢʽ ʥʝʜʦʣʽʢʠ. ʇʨʦʛʨʘʤʠ AdvanceSteel, RealSteel. 

Autodesk Mechanical Desktop ʦʨʽʻʥʪʦʚʘʥʽ ʪʽʣʴʢʠ ʥʘ ʚʠʢʦʥʘʥʥʷ 

ʢʨʝʩʣʝʥʴ, ʚʦʥʠ ʥʝ ʚʠʢʦʥʫʶʪʴ ʥʽʷʢʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. ʇʨʦʛʨʘʤʠ 

SolidWorks, Pro/Engineer ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʷʢ ʧʦʪʫʞʥʽ 

ʧʨʦʛʨʘʤʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʤʽʮʥʽʩʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʫ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ. ɸʚʪʦʨʠ ʥʝ ʚʚʘʞʘʶʪʴ ʜʦʮʽʣʴʥʠʤ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʚ ʙʫʜʽʚʝʣʴʥʽʡ ʛʘʣʫʟʽ. 

1.2.3. ʅʘʧʨ̫ʤʠ ʨʦʟʚʠʪʢʫ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʜʝʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʽʚ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʠʭ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ: 

¶ ʛʨʘʬʽʯʥʽ ʩʠʩʪʝʤʠ (ʪʠʧʘ AutoCAD, ZWCAD, InteliCAD, 

ɹʫʜʂɸɼ), ʱʦ ʩʧʨʦʤʦʞʥʽ ʩʪʚʦʨʶʚʘʪʠ ʥʘ ʝʢʨʘʥʽ ʢʦʤʧ'ʶʪʝʨʘ 

ʛʨʘʬʽʯʥʫ ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʽ ʟʜʘʪʥ̔ ʚʠʜʘʚʘʪʠ ʧʨʦʝʢʪʥʽ 

ʜʦʢʫʤʝʥʪʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ, ʧʨʦʪʝ, ʪʽʣʴʢʠ ʝʢʨʘʥʥʦʤʫ 

ʚʽʜʦʙʨʘʞʝʥʥʶ; 

¶ ʛʨʘʬʽʯʥʽ ʩʠʩʪʝʤʠ ʪʠʧʫ (ArchiCAD, Architectural Desktop, 
ɸllPlan, Revit, ʉɸʇʌʀʈ), ʱʦ ʤʘʶʪʴ ʤʦʛʫʪʥʽʡ ʘʧʘʨʘʪ ʛʨʘʬʽʯʥʦʛʦ 

ʜʽʘʣʦʛʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʪʨʠʚʠʤʽʨʥʫ ʛʨʘʬʽʯʥʫ ʤʦʜʝʣʴ 

ʦʙ'ʻʢʪʫ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʡʦʛʦ ʛʝʦʤʝʪʨʠʯʥʽ ʽ ʚʽʟʫʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʽ ʚʠʜʘʪʁʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʦʙ'ʻʢʪ ʥʘ ʦʩʥʦʚʽ ʦʙʨʦʙʢʠ ʮʽʻʾ ʤʦʜʝʣʽ; 

¶ ʧʨʦʙʣʝʤʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʧʨʦʝʢʪʫʶʯʽ ʥʘʫʢʦʤʽʩʪʢʽ ʩʠʩʪʝʤʠ 

(ʪʠʧʫ ʃɯʈɸ, SCAD, STARK, MicroFe, ANSYS, NASTRAN, APM 

WinMachine, APM Civil Engineering), ʱʦ ʤʘʶʪʴ ʽʥʪʫʾʪʠʚʥʠʡ 

ʽʥʪʝʨʬʝʡʩ, ʜʦʙʨʝ ʩʪʨʫʢʪʫʨʦʚʘʥʫ ʮʠʬʨʦʚʫ ʤʦʜʝʣʴ ʦʙ'ʻʢʪʫ, 

ʤʽʩʪʷʪʴ ʨʷʜ ʯʠʩʪʦ ʧʨʦʝʢʪʥʠʭ ʧʨʦʮʝʜʫʨ, ʚʠʨʽʰʫʶʪʴ ʜʦʩʪʘʪʥʴʦ 

ʚʝʣʠʢʠʡ ʢʣʘʩ ʧʨʦʙʣʝʤʥʠʭ ʟʘʜʘʯ ʽ ʚʠʤʘʛʘʶʪʴ ʚʽʜ ʩʧʝʮʽʘʣʽʩʪʘ 

ʛʣʠʙʦʢʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʟʥʘʥʴ; ʥʝʣʠʥʝʡʥʦʩʪʴ ʨʘʩʯʝʪʳ ʥʘ ʚʟʨʳʚʳ 

¶ ʧʨʦʝʢʪʫʶʯʽ ʩʠʩʪʝʤʠ, ʱʦ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʤʘʢʩʠʤʘʣʴʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ çʬʘʭʽʚʝʮ-ɹʢʦʤʧ'ʶʪʝʨè, 

ʤʘʶʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʫ ʝʢʩʧʝʨʪʥʫ ʩʠʩʪʝʤʫ, ʙʘʟʫ ʟʥʘʥʴ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʫʯʘʩʥʦʤʫ ʨʽʚʥʶ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɼʦ 

ʦʩʪʘʥʥʴʦʛʦ ʥʘʧʨʷʤʫ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ 

ʄʆʅʆʄɸʍ. 

¶ ʽʥʪʝʛʨʦʚʘʥʽ ʩʠʩʪʝʤʠ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʮʠʬʨʦʚʽʡ ʤʦʜʝʣʽ ʦʙ'ʻʢʪʫ 

(ʎʄʆ), ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʨʽʟʥʽ ʨʦʟʜʽʣʠ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʊʘʢʽ ʩʠʩʪʝʤʠ 

ʟʘʩʥʦʚʘʥʽ ʥʘ ʧʦʝʪʘʧʥʦʤʫ, ʧʦʩʣʽʜʦʚʥʦʤʫ ʩʪʚʦʨʝʥʥʶ 
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çʚʽʨʪʫʘʣʴʥʦʛʦ ʙʫʜʽʚʝʣʴʥʦʛʦ ʦʙôʻʢʪʫè, ʷʢʠʡ ʚʽʜʦʙʨʘʞʫʻ ʨʝʘʣʴʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʧʨʘʚʞʥʴʦʛʦ ʦʙôʻʢʪʫ. 

ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʪʝʛʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʘʢʽʡ ʤʦʜʝʣʽ 

ʦʙôʻʢʪʘ, ʷʢʘ ʦʜʥʦʯʘʩʥʦ ʚʠʩʪʫʧʘʻ ʚ ʨʦʣʽ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʙʘʟʠ ʜʘʥʠʭ 

ʘʙʦ ʙʘʟʠ ʟʥʘʥʴ. ɯʥʪʝʛʨʘʮʽʷ ʢʦʤʧʣʝʢʩʽʚ ʥʘ ʦʩʥʦʚʽ ʎʄʆ ʜʦʟʚʦʣʷʻ ʫ 

ʚʠʩʦʢʽʡ ʤʽʨʽ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʚʩʽ ʝʪʘʧʠ ʙʫʜʽʚʥʠʮʪʚʘ, ʧʦʯʠʥʘʶʯʠ ʟ 

ʟʘʚʜʘʥʥʷ ʥʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʟʘʢʽʥʯʫʶʯʠ ʟʜʘʯʝʶ ʦʙôʻʢʪʘ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʶ.  

 
ʈʠʩ.  

1.3. ʆʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʤʦʜʝʣʶʚʘʥʥʷ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʋ ʤʝʪʦʜʦʣʦʛʽʯʥʦʤʫ ʧʣʘʥʽ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ (ʉɸʇʈ) ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ ʢʦʤʧʣʝʢʩ ʥʘʫʢʦʚʠʭ 

ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʚ ʦʙʣʘʩʪʽ ʘʨʭʽʪʝʢʪʫʨʥʦ-

ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʟ ʤʝʪʦʶ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʤʝʪʦʜʠʢ, 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʽ ʘʣʛʦʨʠʪʤʽʚ, ʱʦ ʥʘʡʢʨʘʱʝ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʨʦʟʧʦʜʽʣ ʬʫʥʢʮʽʾ ʤʽʞ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʦʤ ʽ ʢʦʤʧôʶʪʝʨʦʤ ʧʨʠ 

ʧʦʰʫʢʫ ʥʘʡʢʨʘʱʠʭ ʧʨʦʝʢʪʥʠʭ ʨʽʰʝʥʴ.  
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ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʠʚʯʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʫ ʧʨʦʮʝʩʽ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʤʦʜʝʣʽ ʽ ʘʣʛʦʨʠʪʤʠ, ʱʦ ʟ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʶ 

ʪʦʯʥʽʩʪʶ ʬʽʢʩʫʶʪʴ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʦʙ'ʻʢʪʽʚ 

ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʣʦʛʽʢʫ ʧʨʦʮʝʩʽʚ ʾʭ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

ʇʽʜʩʠʩʪʝʤʠ ʉɸʇʈ ʚʠʟʥʘʯʘʶʪʴ ʟʦʥʫ ʜʽʷʣʴʥʦʩʪʽ ʚ ʩʠʩʪʝʤʽ 

ʘʨʭʽʪʝʢʪʫʨʥʦ-ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʟʘ ʨʽʰʝʥʥʷʤ ʚʩʽʭ ʟʘʚʜʘʥʴ, 

ʧʦʚ'ʷʟʘʥʠʭ ʟ ʨʦʟʨʦʙʢʦʶ ʧʨʦʝʢʪʽʚ ʜʣʷ ʢʦʞʥʦʾ ʟ ʚʠʜʽʣʝʥʠʭ ʛʨʫʧ 

ʦʙ'ʻʢʪʽʚ. ʂʦʞʥʘ ʧʽʜʩʠʩʪʝʤʘ ʉɸʇʈ ʦʙ'ʻʜʥʫʻ ʚ ʩʦʙʽ ʜʽʷʣʴʥʽʩʪʴ ʟ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʩʽʭ ʦʙ'ʻʢʪʽʚ ʦʜʥʦʛʦ ʚʠʜʫ ʽ ʥʘʣʝʞʘʪʴ ʜʦ ʦʜʥʽʻʾ ʧʝʚʥʦʾ 

ʦʙʣʘʩʪʽ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʋ ʩʚʦʶ ʯʝʨʛʫ 

ʧʽʜʩʠʩʪʝʤʠ ʉɸʇʈ ʤʘʶʪʴ ʩʚʦʻ ʧʦʜʽʣ ʥʘ ʩʫʙʧʜ̔ʩʠʩʪʝʤʠ, ʪʦʙʪʦ ʥʘ 

ʚʟʘ̒ʤʦʧʦʚ'ʷʟʘʥʽ ʟʦʥʠ, ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʦ ʧʨʦʝʢʪʫʚʘʥʥʶ ʦʙ'ʻʢʪʽʚ 

ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʚʠʟʥʘʯʘʶʪʴ ʪʠʧʠ ʦʙ'ʻʢʪʽʚ. 

ʇʨʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʛʦ ʧʨʦʮʝʩʫ ʩʣʽʜ 

ʧʦʩʪʽʡʥʦ ʧʘʤ'ʷʪʘʪʠ, ʱʦ ɽʆʄ - ʮʝ ʜʦʧʦʤʽʞʥʠʡ ʟʘʩʽʙ, ʘ ʥʝ ʟʘʤʽʥʘ 

ʢʦʥʩʪʨʫʢʪʦʨʘ. ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʦʙʯʠʩʣʶʚʘʣʴʥʘ ʪʝʭʥʽʢʘ ʤʦʞʝ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ, ʢʦʣʠ ʻ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ, ʱʦ ʦʧʠʩʫʶʪʴ ʦʙ'ʻʢʪ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʽʤʽʪʫʶʪʴ ʡʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚ ʟʘʜʘʥʦʤʫ 

ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ.  

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʞ çʨʫʪʠʥʥʠʭè ʦʧʝʨʘʮʽʡ ʟʚʽʣʴʥʷʻ ʢʦʥʩʪʨʫʢʪʦʨʘ 

ʜʣʷ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽ ʧʽʜʚʠʱʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ 

ʧʨʦʝʢʪʫʚʘʥʥʷ.  

ʇʨʦʝʢʪʫʚʘʥʥʷ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʮʝ ʙʘʛʘʪʦʝʪʘʧʥʠʡ ʧʨʦʮʝʩ, 

ʱʦ ʚʢʣʶʯʘʻ ʚʠʙʽʨ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʬʦʨʤʠ, ʨʦʟʨʘʭʫʥʦʢ ʽ ʨʦʟʨʦʙʢʫ 

ʢʨʝʩʣʝʥʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ ʤʦʥʪʘʞʫ ʢʦʥʩʪʨʫʢʮʽʡ. ʆʩʥʦʚʥʦʶ 

ʤʝʪʦʶ ʧʨʦʝʢʪʫʚʘʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʦʙ'ʻʢʪʘ, ʱʦ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʠʭ ʬʫʥʢʮʽʡ, ʪʘ ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʫ ʤʽʩʪʠʪʴ 

ʤʦʜʝʣʴ, ʽʥʰʠʤ ʫʯʘʩʥʠʢʘʤ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʦʙ'ʻʢʪʘ. ʇʝʨʚʠʥʥʘ 

ʤʦʜʝʣʴ ʚʜ̔ʦʙʨʘʞʘʻ ʧʨʠʥʮʠʧʦʚʠʡ ʚʠʙʽʨ ʨʽʰʝʥʥʷ, ʱʦ ʚʢʣʶʯʘʻ ʚʠʙʽʨ 

ʤʘʪʝʨʽʘʣʫ, ʦʙ'ʻʤʥʦ-ʧʣʘʥʫʚʘʣʴʥʦʾ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʩʭʝʤʠ ʥʘ 

ʧʽʜʩʪʘʚʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʟʘʜʘʥʥʷ ʥʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ, ʥʘʷʚʥʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʙʘʟ, 

ʤʦʞʣʠʚʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʾ ʪʝʭʥʽʢʠ ʽ ʪʝʭʥʦʣʦʛʽʡ. 

ʄʝʪʦʶ ʨʦʟʨʘʭʫʥʢʫ ʻ ʩʫʚʦʨʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʛʘʙʘʨʠʪʽʚ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʾʾ ʨʦʟʤʽʨʽʚ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʨʽʟʽʚ ʽ ʾʭ ʟ'ʻʜʥʘʥʴ ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʪʝʨʤʽʥʫ ʟ 

ʥʝʦʙʭʽʜʥʦʶ ʥʘʜʽʡʥʽʩʪʶ ʽ ʜʦʚʛʦʚʽʯʥʽʩʪʶ ʧʨʠ ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʪʨʘʪʘʭ 

ʤʘʪʝʨʽʘʣʽʚ ʽ ʧʨʘʮʽ ʥʘ ʾʭ ʩʪʚʦʨʝʥʥʷ ʽ ʝʢʩʧʣʫʘʪʘʮʽʶ. ʎʽ ʚʠʤʦʛʠ ʯʘʩʪʦ 
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ʩʫʧʝʨʝʯʘʪʴ ʦʜʥʘ ʦʜʥʽʡ (ʤʽʥʽʤʘʣʴʥʽ ʚʠʪʨʘʪʠ ʤʝʪʘʣʫ ʽ ʥʘʜʽʡʥʽʩʪʴ), 

ʪʦʤʫ ʨʝʘʣʴʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʻ ʧʨʦʮʝʩʦʤ ʧʦʰʫʢʫ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ. ʈʦʟʨʘʭʫʥʦʢ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʽʚ: 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ, ʟʙʽʨ ʥʘʚʘʥʪʘʞʝʥʴ, ʚʠʟʥʘʯʝʥʥʷ 

ʟʫʩʠʣʴ ʚ ʝʣʝʤʝʥʪʘʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʧʽʜʙʽʨ ʧʝʨʝʨʽʟʽʚ ʽ ʧʝʨʝʚʽʨʢʘ 

ʜʦʧʫʩʪʠʤʦʩʪʽ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʢʦʥʩʪʨʫʢʮʽʡ, ʾʾ 

ʝʣʝʤʝʥʪʽʚ ʽ ʟ'ʻʜʥʘʥʴ. 

ʎʝʡ ʧʨʦʮʝʩ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʚʦʻʶ ʨʫʪʠʥʥʩ̔ʪʶ 

ʽ ʧʽʜʜʘʻʪʴʩʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʚ ʧʨʦʝʢʪʥʠʭ ʫʩʪʘʥʦʚʘʭ 

ʙʽʣʴʰ ʷʢ 90 % ʩʪʘʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʘ ʪʘʢʦʞ ʜʦ 80 % ʢʦʰʪʦʨʠʩʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ. 

ɿʥʘʯʥʦ ʥʠʞʯʠʡ ʨʽʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʦʙʦʯʠʭ 

ʢʨʝʩʣʝʥʴ, ʨʦʟʨʦʙʢʠ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʪʦʤʫ ʮʷ 

ʧʨʦʙʣʝʤʘ ʟʘʣʠʰʘʻʪʴʩʷ ʚ ʮʝʥʪʨʽ ʫʚʘʛʠ ʡ ʩʴʦʛʦʜʥʽ. ʇʨʠʟʥʘʯʝʥʥʷ 

ʧʨʦʮʝʩʫ ʘʚʪʦʤʘʪʠʟʘʮʽ ʾʧʨʦʝʢʪʫʚʘʥʥʷ ï ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʧʨʦʝʢʪʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ (ʥʝ ʩʣʽʜ ʟʘʙʫʚʘʪʠ, ʱʦ ʨʽʟʥʽ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʠ ʤʘʶʪʴ 

ʨʽʟʥʽ ʨʽʚʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ), ʢʨʽʤ ʪʦʛʦ, ʟ ʾʾ ʜʦʧʦʤʦʛʦʶ 

ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʦʧʪʠʤʟ̔ʘʮʽʾ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʩʢʦʨʦʯʫʶʪʴʩʷ ʪʝʨʤʽʥʠ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

ʋ ʉɸʇʈ ʚʭʦʜʷʪʴ ʧʽʜʩʠʩʪʝʤʠ ï ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʯʘʩʪʠʥʠ, 

ʦʨ̔ʻʥʪʦʚʘʥʽ ʥʘ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʧʝʚʥʦʛʦ ʝʪʘʧʫ ʧʨʦʝʢʪʫʚʘʥʥʷ: 

ʽʥʞʝʥʝʨʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʢʦʥʩʪʨʫʶʚʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʚʠʜʘʯʘ ʨʦʙʦʯʠʭ ʢʨʝʩʣʝʥʴ ʪʘ ʽʥʰʽ. 

ɿʘʜʘʯʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʻ ʦʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʽ ʥʘʡʙʽʣʴʰ 

ʪʨʫʜʦʤʽʩʪʢʠʭ ʚ ʉɸʇʈ. ʂʦʥʩʪʨʫʶʚʘʥʥʷʤ ʥʘʟʠʚʘʻʪʴʩʷ ʨʦʟʨʦʙʢʘ 

ʢʦʥʩʪʨʫʢʮʽʾ ʧʦ ʧʦʧʝʨʝʜʥʽʭ ʨʦʟʨʘʭʫʥʢʘʭ, ʨʝʘʣʽʟʦʚʘʥʘ ʚ 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʫ ʜʦʢʫʤʝʥʪʘʮʽʶ.  

ʇʨʠ ʢʦʥʩʪʨʫʶʚʘʥʥʽ: 

¶ ʚʠʟʥʘʯʘʻʪʴʩʷ (ʘʙʦ ʫʪʦʯʥʶʻʪʴʩʷ) ʛʝʦʤʝʪʨʠʯʥʘ ʩʭʝʤʘ 

ʢʦʥʩʪʨʫʢʮʽʾ; 

¶ ʚʠʢʦʥʫʻʪʴʩʷ ʨʦʟʨʘʭʫʥʦʢ ʚʫʟʣʦʚʠʭ ʩʧʦʣʫʯʝʥʴ ï ʨʦʟʨʘʭʫʥʦʢ 

ʟʚʘʨʥʠʭ ʰʚʽʚ, ʧʽʜʙʽʨ ʢʘʪʝʪʽʚ ʽ ʜʦʚʞʠʥ, ʧʽʜʙʽʨ ʽ ʨʦʟʩʪʘʥʦʚʢʘ 

ʙʦʣʪʽʚ ʽ ʟʘʢʣʝʧʦʢ; 

¶ ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʦʢʨʝʩʣʶʚʘʥʥʷ ʚʫʟʣʦʚʠʭ ʩʧʦʣʫʯʝʥʴ 

ʢʦʥʩʪʨʫʢʮʽʡ ʫ ʚʝʣʠʢʦʤʫ ʤʘʩʰʪʘʙʽ (ʙʘʞʘʥʦ 1:1); 
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¶ ʧʨʠʚ'ʷʟʢʘ ʩʫʤʽʞʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ (ʬʫʥʜʘʤʝʥʪʽʚ, ʢʦʥʩʪʨʫʢʮʽʡ 

ʽʩʥʫʶʯʠʭ ʦʙ'ʻʢʪʽʚ, ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʦʙʨʦʙʥʠʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ); 

¶ ʦʬʦʨʤʣʝʥʥʷ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ; 

¶ ʫʟʛʦʜʞʝʥʥʷ ʦʜʝʨʞʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʪʝʭʥʦʣʦʛʘʤʠ. 

ʋ ʨʦʟʜʽʣʘʭ 2, 3 ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʩʧʨʦʙʫ ʥʘ ʧʨʦʩʪʠʭ ʧʨʠʢʣʘʜʘʭ ʚ 

ʨʘʤʢʘʭ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʧʠʩʘʪʠ ʷʢ ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʧʠʪʘʥʴ 

ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʬʽʯʥʦʾ ʧʽʜʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʨʦʟʨʦʙʢʠ ʽ ʚʠʢʦʥʘʥʥʷ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʉʊʂ-ʉɸʇʈ ʪʘ 

ʂʄ-ʉɸʇʈ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʉʊʂ-ʉɸʇʈ ʪʘ ʂʄ-ʉɸʇʈ ʧʨʠ 

ʨʦʟʨʦʙʮʽ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʥʘʩʪʫʧʥʠʤʠ ʾʾ ʤʦʞʣʠʚʦʩʪʷʤʠ: 

¶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷʤ ʛʦʪʦʚʠʭ ʬʨʘʛʤʝʥʪʽʚ ʢʨʝʩʣʝʥʴ: 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʽ ʛʝʦʤʝʪʨʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʫʥʽʬʽʢʦʚʘʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʩʪʘʥʜʘʨʪʥʠʭ ʚʠʨʦʙʽʚ; 

¶ ʚʝʜʝʥʥʷ ʜʽʘʣʦʛʫ ʟ ʢʦʤʧ'ʶʪʝʨʦʤ ʚ ʟʚʠʯʥʠʭ ʜʣʷ ʢʦʥʩʪʨʫʢʪʦʨʘ 

ʪʝʨʤʽʥʘʭ ʽ ʽʟ ʟʚʠʯʥʠʤʠ ʜʣʷ ʥʴʦʛʦ ʦʙ'ʻʢʪʘʤʠ; 

¶ ʥʘʷʚʥʽʩʪʶ ʟʘʩʦʙʽʚ ʦʧʠʩʫ ʪʠʧʦʚʠʭ ʤʦʜʝʣʝʡ ï ʢʨʝʩʣʝʥʴ 

ʦʙ'ʻʢʪʽʚ, ʢʦʣʠ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʢʨʝʩʣʝʥʥʷ ʟʚʦʜʠʪʴʩʷ ʜʦ ʟʘʜʘʥʥʷ 

ʨʦʟʤʽʨʽʚ; 

¶ ʦʪʨʠʤʘʥʥʷʤ ʢʨʝʩʣʝʥʴ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ, ʦʬʦʨʤʣʝʥʠʤ ʟʘ 

ʩʪʘʥʜʘʨʪʘʤʠ ɼʉʊʋ, ɭʉʂɼ. 

1.4. ʆʩʦʙʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ 

ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʥʝʣʽʥʽʡʥʦʩʪʽ. 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʽʚ - ʚʘʞʣʠʚʘ ʩʢʣʘʜʦʚʘ ʟ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʫʜʽʚʥʠʮʪʚʘ. ʅʝʦʙʭʽʜʥʦ ʚʨʘʭʫʚʘʥʥʷ 

ʧʨʦʩʪʦʨʦʚʦʾ ʨʦʙʦʪʠ ʩʧʦʨʫʜʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʛʝʦʤʝʪʨʠʯʥʦʾ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʥʝʣʽʥʽʡʥʦʩʪʽ ʩʠʩʪʝʤʠ ʽ 

ʪ.ʜ. ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʧʨʠʢʣʘʜʥʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʘʢʝʪʽʚ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʤʘʪʨʠʯʥʽ ʽ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʽ ʘʣʛʦʨʠʪʤʠ. ʇʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʽ 

ʤʦʞʣʠʚʦʩʪʝʡ ʨʦʟʨʘʭʫʥʢʽʚ ʜʦʟʚʦʣʷʶʪʴ ʚʠʨʽʰʫʚʘʪʠ ʩʢʣʘʜʥʽ 

ʟʘʚʜʘʥʥʷ: ʚʽʜ ʚʠʙʦʨʫ ʤʘʪʝʨʽʘʣʘ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʚʠʛʽʜʥʠʭ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʩʽʻʾ ʢʦʥʩʪʨʫʢʮʽʾ. ʂʦʣʠʰʥʽ ʥʘʙʣʠʞʝʥʽ 
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ʨʦʟʨʘʭʫʥʢʠ ʥʝ ʟʘʚʞʜʠ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʥʝʦʙʭʽʜʥʫ ʥʘʜʽʡʥʽʩʪʴ ʽ 

ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ.  

ʉʫʯʘʩʥʽ ʩʧʦʨʫʜʠ ʥʝʤʦʞʣʠʚʦ ʢʦʨʨʝʢʪʥʦ ʨʦʟʨʘʭʫʚʘʪʠ ʚ ʣʽʥʽʡʥʽʡ 

ʧʦʩʪʘʥʦʚʮʽ. ɼʦ ʪʘʢʠʭ ʩʧʦʨʫʜ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʚʠʩʷʯʽ ʧʦʢʨʠʪʪʷ, ʣʝʛʢʽ 

ʧʽʰʦʭʽʜʥʽ ʤʦʩʪʠ, ʱʦʛʣʠ ʟ ʚʽʜʪʷʞʢʘʤʠ, ʘ ʪʘʢʦʞ ʩʪʝʨʞʥʝʚʽ 

ʢʦʥʩʪʨʫʢʮʽʾ ʥʘ ʩʪʘʜʽʾ ʤʦʥʪʘʞʫ. ɺʽʜʤʽʥʥʘ ʨʠʩʘ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ - 

ʚʽʜʩʫʪʥʽʩʪʴ ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʟʫʩʠʣʴ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʛʝʦ-

ʤʝʪʨʠʯʥʘ ʥʝʣʽʥʽʡʥʽʩʪʴ) ʽ ʥʘʷʚʥʽʩʪʴ ʦʜʥʦʩʪʦʨʦʥʥʽʭ ʟʚ'ʷʟʢʽʚ 

(ʢʦʥʩʪʨʫʢʮʽʡʥʘ ʥʝʣʽʥʽʡʥʽʩʪʴ). ɺʟʘʛʘʣʽ ʧʨʠʨʦʜʘ ʥʝʣʽʥʽʡʥʦʩʪʽ ʤʦʞʝ 

ʙʫʪʠ ʨʽʟʥʘ:  

¶ ʬʽʟʠʯʥʘ ʥʝʣʽʥʽʡʥʽʩʪʴ, ʦʙʫʤʦʚʣʝʥʘ ʨʝʦʣʦʛʠʯʝʩʢʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʤʘʪʝʨʽʘʣʫ, ʪʦʙʪʦ ʥʝʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʽʩʪʶ ʤʽʞ 

ʥʘʧʨʫʞʝʥʥʷʤʠ ʪʘ ʜʝʬʦʨʤʘʮʽʷʤʠ. ʊʘʢʘ ʥʝʣʽʥʽʡʥʽʩʪʴ 

ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʫ ʷʢʠʭ ʫʞʝ ʧʨʠ 

ʥʝʚʝʣʠʢʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʟ'ʷʚʣʷʶʪʴʩʷ 

ʪʨʽʱʠʥʠ, ʷʢʽ ʨʽʟʢʦ ʟʥʠʞʫʶʪʴ ʞʦʨʩʪʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ, ʩʶʜʠ 

ʥʘʣʝʞʘʪʴ ʪʘʢʦʞ ʽ ʛʨʫʥʪʦʚʽ ʤʘʩʠʚʠ, ʪʘʢ ʷʢ ʛʨʫʥʪ ʧʦʛʘʥʦ 

ʧʨʘʮʶʻ ʥʘ ʟʩʫʚ ʽ ʧʨʘʢʪʠʯʥʦ ʚʠʤʠʢʘʻʪʴʩʷ ʟ ʨʦʙʦʪʠ ʧʨʠ 

ʨʦʟʪʷʛʫʚʘʥʥʽ;  

¶ ʛʝʦʤʝʪʨʠʯʥʘ ʥʝʣʽʥʽʡʥʽʩʪʴ, ʧʦʚ'ʷʟʘʥʘ ʽʟ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʚʨʘʭʫʚʘʥʥʷ ʚʝʣʠʢʠʭ ʧʝʨʝʤʽʱʝʥʴ, ʷʢʽ ʟʥʘʯʥʦ ʟʤʽʥʶʶʪʴ 

ʧʦʯʘʪʢʦʚʫ ʛʝʦʤʝʪʨʽʶ ʢʦʥʩʪʨʫʢʮʽʡ.  

¶ ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʥʝʣʽʥʽʡʥʽʩʪʴ, ʦʙʫʤʦʚʣʝʥʘ ʚʣʘʩʪʠʚʽʩʪʶ 

ʢʦʥʩʪʨʫʢʮʽʾ ʟʤʽʥʶʚʘʪʠ ʩʚʦʶ ʢʦʥʩʪʨʫʢʪʠʚʥʫ ʩʭʝʤʫ ʚ ʧʨʦʮʝʩʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʊʘʢʘ ʥʝʣʽʥʽʡʥʽʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʢʦʥʩʪʨʫʢʮʽʡ, 

ʱʦ ʤʘʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʽ ʟʘʟʦʨʠ, ʷʢʽ ʚ ʧʨʦʮʝʩʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʤʦʞʫʪʴ ʟʘʢʨʠʚʘʪʠʩʷ, ʧʣʠʪʠ ʽ ʙʘʣʢʠ ʥʘ ʛʨʫʥʪʦʚʽʡ ʦʩʥʦʚʽ, 

ʦʧʦʨʠ ʷʢʠʭ ʥʝ ʧʨʘʮʶʶʪʴ ʥʘ ʚʽʜʨʠʚ (ʦʜʥʦʩʪʦʨʦʥʥʽ ʚ'ʷʟ)̔, ʚ 

ʷʢʽʡʩʴ ʤʽʨʽ ʩʶʜʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʥʝʣʽʥʽʡʥʽʩʪʴ, ʧʦʚ'ʷʟʘʥʫ ʟʽ 

ʟʤʽʥʦʶ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʩʭʝʤ ʫ ʧʨʦʮʝʩʽ ʤʦʥʪʘʞʫ. 

ʄʝʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢ ʧʨʘʚʠʣʦ, ʤʘʶʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʫ 

çʣʝʛʢ̔ʩʪèɹ, ʪʦʙʪʦ ʥʝʚʝʣʠʢʽ ʧʝʨʝʨʽʟʠ ʜʦʧʫʩʢʘʶʪʴ ʚʝʣʠʢʽ 

ʧʝʨʝʤʽʱʝʥʥʷ, ʘ, ʦʪʞʝ, ʥʝʣʽʥʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚ 

ʦʩʥʦʚʥʦʤʫ ʧʦʚ'ʷʟʘʥʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʛʝʦʤʝʪʨʠʯʥʦʾ ʥʝʣʽʥʽʡʥʦʩʪʽ.  

ɻʝʦʤʝʪʨʠʯʥʫ ʥʝʣʽʥʽʡʥʽʩʪʴ ʫʤʦʚʥʦ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʘ ʪʠʧʠ:  

I ʪʠʧ - ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʚʝʣʠʢʦʧʨʦʣʴʦʪʥʠʭ ʬʝʨʤ, ʩʪʨʫʢʪʫʨ, ʘʨʦʢ, 

ʷʢʽ ʤʘʶʪʴ ʚʝʣʠʢʫ ʛʥʫʯʢʽʩʪ ɹʽ ʪʦʤʫ ʜʦʧʫʩʢʘʶʪʴ ʚʝʣʠʢʽ ʧʝʨʝʤʽʱʝʥʥʷ. 



 40 

ʊʫʪ ʨʦʟʨʘʭʫʥʦʢ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʪʘʪʦʯʥʦʾ 

ʛʝʦʤʝʪʨʽʾ, ʷʢʘ ʤʦʞʝ ʩʠʣʴʥʦ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ. ɼʣʷ ʪʘʢʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ ʽʩʥʫʻ ʩʪʘʣʠʡ ʪʝʨʤʽʥ - çʨʦʟʨʘʭʫʥʦʢ ʟʘ ʜʝʬʦʨʤʦʚʘʥʦʶ 

ʩʭʝʤʦʶè.  

II ʪʠʧ - ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʷʢ ʚʘʥʪʦʚʽ ʬʝʨʤʠ, 

ʚʘʥʪʦʚʽ ʧʦʢʨʠʪʪʷ, ʤʝʤʙʨʘʥʠ, ʦʢʨʝʤʽ ʚʘʥʪʠ. ʍʘʨʘʢʪʝʨʥʦʶ 

ʦʩʦʙʣʠʚʽʩʪʶ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʻ ʪʝ, ʱʦ ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ ʨʽʟʥʠʭ 

ʚʠʜʽʚ ʥʘʚʘʥʪʘʞʝʥʴ ʚʦʥʠ ʧʦʚʠʥʥʽ ʟʤʽʥʠʪʠ ʩʚʦʶ ʬʦʨʤʫ - ʪʘʢ ʥʠʪʢʘ 

ʧʽʜ ʚʣʘʩʥʦʶ ʚʘʛʦʶ ʧʨʠʡʤʘʻ ʬʦʨʤʫ ʙʣʠʟʴʢʫ ʜʦ ʢʚʘʜʨʘʪʥʦʾ ʧʘʨʘʙʦʣʽ, 

ʘ ʧʨʠ ʟʦʩʝʨʝʜʞʝʥʦʾ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʦʥʘ ʧʦʚʠʥʥʘ ʧʨʠʡʥʷʪʠ ʬʦʨʤʫ 

ʪʨʠʢʫʪʥʠʢʘ. 

 

ʆʧʠʰʝʤʦ ʩʫʪʴ ʧʦʥʷʪʪʷ ʥʝʣʽʥʽʡʥʽʩʪʴ ʥʘ ʧʨʦʩʪʠʭ ʧʨʠʢʣʘʜʘʭ. 

ʗʢʱʦ ʜʣʷ ʣʽʥʽʡʥʦ-ʧʨʫʞʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʧʨʠʡʤʘʶʪʴʩʷ 

ʧʝʨʝʜʫʤʦʚʠ, ʱʦ ʞʦʨʩʪʢʦʩʪʽ, ʛʝʦʤʝʪʨʽʷ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʩʭʝʤʘ 

ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʟʤʽʥʥʠʤʠ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʨʦʮʝʩʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ 

ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʢʦʥʩʪʨʫʢʮʽʾ ʤʦʞʥʘ 

ʦʧʠʩʘʪʠ ʩʠʩʪʝʤʦʶ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ, ʪʦ ʥʝʣʽʥʽʡʥʠʡ ʨʦʟʨʘʭʫʥʦʢ 

ʧʦʚ'ʷʟʘʥʠʡ ʽʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʚʨʘʭʫʚʘʥʥʷ ʟʤʽʥʠ ʞʦʨʩʪʢʦʩʪʝʡ, 

ʛʝʦʤʝʪʨʽʾ ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʩʭʝʤʠ, ʽ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʦʧʠʩʫ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʢʦʥʩʪʨʫʢʮʽʾ ʥʝʣʽʥʽʡʥʠʤʠ 

ʨʽʚʥʷʥʥʷʤʠ.  

ʇʨʦʜʝʤʦʥʩʪʨʫʻʤʦ ʦʪʨʠʤʘʥʥʷ ʥʝʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ ʥʘ ʧʨʠʢʣʘʜʽ.  

ʂʦʥʩʪʨʫʢʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʩʪʝʨʞʥʽʚ - ʨʠʩ. 1.1 (ʪʘʢʘ 

ʢʦʥʩʪʨʫʢʮʽʷ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʥʷʭ ʽ ʥʦʩʠʪʴ 

ʥʘʟʚʫ ʬʝʨʤʠ ʄʽʟʝʩʘ). 

ɿʘʚʜʘʥʥʷ ʧʦʩʪʘʚʣʝʥʝ ʪʘʢ: 

ɿʘʜʘʥʦ: ʛʝʦʤʝʪʨʽʷ ʩʠʩʪʝʤʠ,ʧʝʨʝʪʠʥ ʩʪʝʨʞʥʽʚ F, ʤʘʪʝʨʘ̔ʣ - 

ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ɽ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʈ. 

ʅʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ: ʧʝʨʝʤʽʱʝʥʥʷ W. 
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ʘ) 

 

ʙ) 

ʈʠʩ.1.1. ʇʨʠʢʣʘʜ ʢʦʥʩʪʨʫʢʮʽʾ ʬʝʨʤʠ ʄʽʟʝʩʘ , ʘ) 

ɺʠʚʝʜʝʤʦ ʚʠʨʽʰʫʶʯʫ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ (ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʮʝ 

ʦʜʥʝ ʨʽʚʥʷʥʥʷ ʟ ʦʜʥʠʤ ʥʝʚʽʜʦʤʠʤ - ʚʝʨʪʠʢʘʣʴʥʠʤ ʧʝʨʝʤʽʱʝʥʥʷʤ 

W) . ʃʽʥʽʡʥʦ-ʧʨʫʞʥʘ ʧʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ ʦʟʥʘʯʘʻ, ʱʦ ʤʠ ʥʝʭʪʫʻʤʦ 

ʟʤʽʥʦʶ ʛʝʦʤʝʪʨʽʾ ʚ ʧʨʦʮʝʩʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʪʦʙʪʦ ʧʝʨʝʤʽʱʝʥʥʷ W 

ʟʥʝʚʘʞʣʠʚʦ ʤʘʣʦ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʦʟʤʽʨʘʤʠ a, b, l ʽ ʜʽʻ ʣʽʥʽʡʥʠʡ 

ʟʘʢʦʥ ɻʫʢʘ, ʪʦʙʪʦ e=s E , ʜʝ  

s  - ʥʘʧʨʫʞʝʥʥʷ ʚ ʩʪʝʨʞʥʽ;  

E  - ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ;  
e - ʚ̔ ʜʥʦʩʥʝ ʧʦʜʦʚʞʝʥʥʷ.  

ʊʦʜʽ ʚʠʨʽʰʫʶʯʝ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʤʘʻ ʚʠʛʣʷʜ  

psinN =aÖ2  ,   (1.1) 

ʜʝ. e=s= EFFN  

F   - ʧʣʦʱʘ ʩʪʝʨʞʥʷ;  

l

sinW aÖ
=e   - ʚ̔ ʜʥʦʩʥʝ ʧʦʜʦʚʞʝʥʥʷ.  

ʇʽʜʩʪʘʚʣʷʶʯʠ ʟʥʘʯʝʥʥʷ s̔  eʚ (1) ʦʪʨʠʤʘʻʤʦ:  

pWsin
l

EF
=ÖaÖ 22  .    (1.2)  

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʣʠ ʩʠʩʪʝʤʫ ʣʽʥʽʡʥʠʭ (ʱʦʜʦ ʥʝʚʽʜʦʤʠʭ 

ʧʝʨʝʤʽʱʝʥʴ) ʨʽʚʥʷʥʴ - ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʩʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʦʜʥʦʛʦ ʨʽʚʥʷʥʥʷ ʟ ʦʜʥʠʤ ʥʝʚʽʜʦʤʠʤ W.  

ʊʝʧʝʨ ʚʠʚʝʜʝʤʦ ʚʠʨʽʰʫʶʯʝ ʨʽʚʥʷʥʥʷ ʟʘ ʫʤʦʚʠ, ʱʦ ʤʘʪʝʨʽʘʣ ʤʘʻ 

ʥʝʣʽʥʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʥʘʧʨʫʛʦʶ ʽ ʜʝʬʦʨʤʘʮʽʷʤʠ. 
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ʈʠʩ1.2. ʌʽʟʠʯʥʦ ʥʝʣʽʥʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ 

ʥʘʧʨʫʞʝʥʥʷʤ ʪʘ ʤʦʜʫʣʝʤ ʧʨʫʞʥʦʩʪʽ 

2e-e=s BE  

ʊʦʜʽ 

2

2

2
2 W

l

sin
BFW

l

sin
EFBFEFFN Ö

a
-Ö

a
=e-e=Ös= . 

ʇʽʜʩʪʘʚʣʷʶʯʠ ʟʥʘʯʝʥʥʷ N ʚ (1.1) ʦʪʨʠʤʘʻʤʦ 

pW
l

sin
BFWsin

l

EF
=

a
Ö-ÖaÖ 2

2

3
22    (1.3). 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ (1.1), ʮʝ ʨʽʚʥʷʥʥʷ 

ʥʝʣʽʥʽʡʥʦ ʱʦʜʦ ʥʝʚʽʜʦʤʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ W, ʪʘʢʠʤ ʯʠʥʦʤ ʬʽʟʠʯʥʘ 

ʥʝʣʽʥʽʡʥʽʩʪʴ (ʨʠʩ. 1.2) ʧʨʠʟʚʝʣʘ ʜʦ ʫʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʥʝʣʽʥʽʡʥʠʭ 

ʨʽʚʥʷʥʴ (ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ - ʦʜʥʝ ʨʽʚʥʷʥʥʷ). 

ʊʝʧʝʨ ʚʠʚʝʜʝʤʦ ʚʠʨʽʰʫʶʯʝ ʨʽʚʥʷʥʥʷ ʪʠʧʫ (1.1) ʟʘ ʫʤʦʚʠ 

ʛʝʦʤʝʪʨʠʯʥʦʾ ʥʝʣʽʥʽʡʥʦʩʪʽ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʝʨʝʤʽʱʝʥʥʷ W ʜʦʩʠʪʴ 

ʚʝʣʠʢʝ ʡ ʧʦʨʽʚʥʷʥʝ ʟ ʨʦʟʤʽʨʘʤʠ a, b, c, ʪʦʤʫ ʚ ʨʽʚʥʷʥʥʽ ʨʽʚʥʦʚʘʛʠ 

ʤʘʻ ʬʽʛʫʨʫʚʘʪʠ ʥʝasin  ʘ bsin  (ʨʠʩ. 1.1, ʙ), ʪʦʙʪʦ 

( ) 22
bWa

Wa
sin

+-

-
=b    (1.4) 

ʇʽʜʩʪʘʚʣʷʻʤʦ (1.4) ʚ (1.2) ʦʪʨʠʤʘʻʤʦ: 

( )
pW

bWa

Wa

l

EF
Wsin

l

EF
=Ö

ö
ö

÷

õ

æ
æ

ç

å

+-

-
=ÖbÖ

2

22

2 22  (1.5) 

ʗʢ ʙʘʯʠʤʦ ʨʽʚʥʷʥʥʷ (1.5) ʪʘʢ ʩʘʤʦ ʷʢ ʽ (1.3) ʥʝʣʽʥʽʡʥʦ ʱʦʜʦ 

ʥʝʚʽʜʦʤʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ W, ʷʢʝ ʪʫʪ ʚʭʦʜʠʪʴ ʫ ʜʨʫʛʠʡ ʽ ʚ ʪʨʝʪʽʡ 

ʩʪʫʧʝʥʽ ʽ ʩʪʦʾʪʴ ʧʽʜ ʟʥʘʢʦʤ ʢʦʨʝʥʷ.  

ɸʥʘʣʽʪʠʯʥʦ ʚʠʨʽʰʠʪʠ ʥʝʣʽʥʽʡʥʝ ʨʽʚʥʷʥʥʷ (1.5) ʚ ʷʚʥʦʤʫ ʚʠʛʣʷʜʽ 

ʥʝʤʦʞʣʠʚʦ, ʘ ʥʘ ʧʨʘʢʪʠʮʽ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʫʚʘʪʠ ʩʠʩʪʝʤʫ 
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ʥʝʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ ʪʠʧʫ (1.3) ʽ (1.5), ʱʦ ʚʢʣʶʯʘʶʪʴ ʩʦʪʥʽ ʪʠʩʷʯ 

ʥʝʚʽʜʦʤʠʭ. ʅʘ ʜʦʧʦʤʦʛʫ ʧʨʠʭʦʜʠʪʴ ʯʠʩʝʣʴʥʠʡ ʘʧʘʨʘʪ. ɭ ʙʘʛʘʪʦ 

ʤʝʪʦʜʽʚ ʨʦʟʚ'ʷʟʘʥʥʷ ʩʠʩʪʝʤ ʥʝʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ. ɹʽʣʴʰʽʩʪʴ ʟ ʥʠʭ 

ʨʝʘʣʽʟʦʚʘʥʦ ʚ ʇʂ ʃɯʈɸ-ʉɸʇʈ. ʅʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʢʨʦʢʦʚʠʡ ʤʝʪʦʜ. ɺʽʥ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʨʦʙʠʪʴʩʷ 

ʥʘ ʜʝʢʽʣʴʢʘ ʯʘʩʪʠʥ n

p
p=D

, ʜʝ n - ʢʽʣʴʢʽʩʪʴ ʢʨʦʢʽʚ), ʽ ʨʽʚʥʷʥʥʷ (1.5) 

ʥʘ ʢʦʞʥʦʤʫ, ʥʘʧʨʠʢʣʘʜ, i + 1 ʢʨʦʮʽ ʥʘʙʫʚʘʻ ʚʠʛʣʷʜʫ: 

( ) ( )
11

2

2222
2 ++ D=DÖ

ö
ö

÷

õ

æ
æ

ç

å

+-

-

+-
ii

i

i

i

pW
bWa

Wa

bWa

EF
 (1.6) 

ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ Wi ʚʽʜʦʤʦ ʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʢʨʦʢʫ ʽ ʨʽʚʥʷʥʥʷ 

ʣʽʥʽʡʥʦ ʱʦʜʦ 1+D iW . 

ʈʦʟʨʘʭʫʥʦʢ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʥʝʥʘʚʘʥʪʘʞʝʥʦʛʦ ʩʪʘʥʫ, ʢʦʣʠ. 
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ʟʙʽʣʴʰʝʥʴ, ʪʦʙʪʦ 
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ʊʘʢʠʤ ʯʠʥʦʤ ʥʘ ʧʨʦʩʪʦʤʫ ʧʨʠʢʣʘʜʽ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʥʝʣʽʥʽʡʥʽ 

ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʥʘʧʨʫʞʝʥʥʷʤʠ ʽ ʜʝʬʦʨʤʘʮʽʷʤʠ ʪʘ ʚʨʘʭʫʚʘʥʥʷ 

ʚʝʣʠʢʠʭ ʧʝʨʝʤʽʱʝʥʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʨʽʰʫʚʘʪʠ 

ʩʠʩʪʝʤʠ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʛʝʦʤʝʪʨʠʯʥʦʾ ʪʘ 

ʬʽʟʠʯʥʦʾ ʥʝʣʽʥʽʡʥʦʩʪʽ ʚ ʇʂ ʃɯʈɸ-ʉɸʇʈ ʽʩʥʫʻ ʩʧʝʮʽʘʣʴʥʠʡ 

ʧʨʦʮʝʩʦʨ, ʷʢʠʡ ʨʝʘʣʽʟʫʻ ʢʨʦʢʦʚʠʡ ʤʝʪʦʜ ʽ ʥʘʙʽʨ ʩʧʝʮʽʘʣʴʥʠʭ 

ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ:  

ʋ ʧôʷʪʦʤʫ ʨʦʟʜʽʣʽ ʥʘ ʧʨʠʢʣʘʜʘʭ ʢʦʥʢʨʝʪʥʠʭ ʦʙ'ʻʢʪʽʚ ʢʦʨʦʪʢʦ 

ʨʦʟʛʣʷʥʫʪʘ ʪʝʭʥʦʣʦʛʽʷ ʨʦʟʨʘʭʫʥʢʫ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʛʝʦʤʝʪʨʠʯʥʦʾ ʥʝʣʽʥʽʡʥʦʩʪʽ. 
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1.5. ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʚ ʩʫʯʘʩʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤʘʭ 

ʂʦʤʧôʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʷʢ ʩʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʟʘʛʘʣʽ, ʚʢʣʶʯʘʶʪʴ ʧʨʦʛʨʘʤʠ ʜʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʨʦʟʨʘʭʫʥʢʫ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʦʤ. ʇʨʦʛʨʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʟ ʚʝʣʠʢʦʶ 

ʪʦʯʥʽʩʪʶ ʩʪʚʦʨʠʪʠ ʫʷʚʥʫ ʤʦʜʝʣʴ ʦʙôʻʢʪʫ, ʚʠʛʦʪʦʚʠʪʠ ʡʦʛʦ 

ʢʨʝʩʣʝʥʥʷ, ʘʙʦ ʥʘʚʽʪʴ ʪʨʠʚʠʤʽʨʥʠʡ ʤʘʢʝʪ. ʇʨʦʛʨʘʤʠ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʜʦʟʚʦʣʷʶʪʴ ʜʦʩʣʽʜʠʪʠ ʧʦʚʝʜʽʥʢʫ ʦʙôʻʢʪʘ ʧʽʜ ʚʧʣʠʚʘʤʠ 

ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ ʱʝ ʜʦ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʚʪʽʣʝʥʥʷ. ʇʨʦʛʨʘʤʠ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʜʦʨʫʯʠʪʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʙôʻʢʪʘ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤ ʣʽʥʽʷʤ ʟ ʯʠʩʣʦʚʠʤ ʧʨʦʛʨʘʤʥʠʤ ʫʧʨʘʚʣʽʥʥʷʤ. ɯ 

ʥʘʨʝʰʪʽ, ʧʨʦʛʨʘʤʠ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ 

ʙʝʟʧʝʨʝʙʽʡʥʽʩʪʴ ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʚʠʟʥʘʯʠʪʠ ʡʦʛʦ ʚʘʨʪʽʩʥʽ 

ʧʦʢʘʟʥʠʢʠ1. 

ɼʘʣʽ ʤʠ ʨʦʟʛʣʷʜʘʪʠʤʝʤʦ ʣʠʰʝ ʜʚʘ ʟ ʯʦʪʠʨʴʦʭ ʘʩʧʝʢʪʽʚ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʘ ʩʘʤʝ ʤʦʜʝʣʶʚʘʥʥʷ ʽ 

ʨʦʟʨʘʭʫʥʦʢ, ʟʘʣʠʰʠʚʰʠ ʙʝʟ ʫʚʘʛʠ ʧʨʦʛʨʘʤʠ ʜʣʷ ʫʩʪʘʪʢʫʚʘʥʥʷ 

ʟʘʚʦʜʽʚ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ ʽ ʧʨʦʛʨʘʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʰʪʦʨʠʩʽʚ ʪʘ 

ʛʨʘʬʽʢʽʚ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ, ʦʩʢʽʣʴʢʠ ʧʝʨʰʽ ʟʘʥʘʜʪʦ ʩʧʝʮʠʬʽʯʥʽ, ʘ 

ʦʩʪʘʥʥʽ ʥʝ ʤʘʶʪʴ ʧʨʷʤʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ.  

ɸʚʪʦʤʘʪʠʟʦʚʘʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʤʠ 

ʙʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʥʘ ʧʨʠʢʣʘʜʽ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʃɯʈɸ-

ʉɸʇʈ. ʎʝʡ ʚʠʙʽʨ ʥʝ ʻ ʚʠʧʘʜʢʦʚʠʤ: ʧʦ-ʧʝʨʰʝ, ʮʝʡ ʧʨʦʛʨʘʤʥʠʡ 

ʢʦʤʧʣʝʢʩ ʻ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʘ, ʽ 

ʦʚʦʣʦʜʽʥʥʷ ʥʠʤ ʙʫʜʝ ʚʝʣʴʤʠ ʢʦʨʠʩʥʠʤ ʜʣʷ ʤʘʡʙʫʪʥʴʦʛʦ ʽʥʞʝʥʝʨʘ, 

ʘ ʧʦ-ʜʨʫʛʝ, ʚ ʨʘʤʢʘʭ ʇʂ ʃɯʈɸ-ʉɸʇʈ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʨʦʟʨʘʭʫʥʦʢ 

ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤ ʢʦʥʩʪʨʫʶʚʘʥʥʷʤ ʽ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤ ʦʪʨʠʤʘʥʥʷʤ ʢʨʝʩʣʝʥʴ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, 

ʜʦʟʚʦʣʷʶʯʠ ʩʢʣʘʩʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʤʦʞʣʠʚʦʩʪʽ ʷʢ ʥʦʚʽʪʥʽʭ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ, ʪʘʢ ʽ ʢʨʝʩʣʷʨʩʴʢʠʭ ʧʨʦʛʨʘʤ. 

 
1 ɸʥʛʣʦʤʦʚʥʘ ʣʽʪʝʨʘʪʫʨʘ ʧʦʟʥʘʯʘʻ ʢʦʤʧôʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʘʙʨʝʚʽʘʪʫʨʦʶ 

CAE, Computer-Aided Engineering, ʜʦʩʣʽʚʥʦ çʧʨʦʝʢʪʫʚʘʥʥʷ ʟ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʘè. 

ʇʨʦʛʨʘʤʠ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʟʠʚʘʶʪʴʩʷ CAD, Computer-Aided Design; ʧʨʦʛʨʘʤʠ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ï Computer-Aided Analysis; ʚʠʛʦʪʦʚʣʝʥʥʷ ï Computer-Aided Manufacturing; 

ʫʧʨʘʚʣʽʥʥʷ ï Material Requirements Planning ʪʘ Computer-Aided Planning. ɺ ʫʢʨʘʾʥʩʴʢʽʡ ʤʦʚʽ 

ʝʢʚʽʚʘʣʝʥʪʦʤ CAE ʻ ʘʙʨʝʚʽʘʪʫʨʘ ʉɸʇʈ, ʪʦʙʪʦ çʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷè. 
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ʇʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚ ʇʂ ʃɯʈɸ-ʉɸʇʈ 

ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʥʘ ʜʽʘʛʨʘʤʽ, ʟʦʙʨʘʞʝʥʽʡ ʥʘ 

ʨʠʩ. 1.1: 

 
ʈʠʩ. 1.1 ʇʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚ ʇʂ ʃɯʈɸ-ʉɸʇʈ 

ʑʦʙ ʨʦʟʨʘʭʫʚʘʪʠ ʽ ʩʢʦʥʩʪʨʫʶʚʘʪʠ ʤʝʪʘʣʝʚʫ ʢʦʣʦʥʫ, ʙʘʣʢʫ, ʘʙʦ 

ʬʝʨʤʫ, ʥʝʦʙʭʽʜʥʦ ʧʦʧʝʨʝʜʥʴʦ ʚʠʟʥʘʯʠʪʠ ʚʥʫʪʨʽʰʥʽ ʟʫʩʠʣʣʷ ʽ 

ʧʨʦʛʠʥʠ, ʷʢʽ ʚ ʥʽʡ ʚʠʥʠʢʘʶʪʴ ʚʽʜ ʚʣʘʩʥʦʾ ʚʘʛʠ ʽ ʚʽʜ ʜʽʾ ʟʦʚʥʽʰʥʽʭ 

ʥʘʚʘʥʪʘʞʝʥʴ. ɺʥʫʪʨʽʰʥʽ ʟʫʩʠʣʣʷ ʽ ʧʨʦʛʠʥʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʽʜ ʯʘʩ 

ʩʪʘʪʠʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ. ʊʦʙʪʦ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʨʦʡʪʠ ʧʦʧʝʨʝʜʥʽʡ ʝʪʘʧ ï ʧʦʙʫʜʦʚʘ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʽ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʛʠʥʽʚ ʽ ʚʥʫʪʨʽʰʥʽʭ ʟʫʩʠʣʴ ʚ 

ʝʣʝʤʝʥʪʘʭ. 

ʆʪʞʝ, ʧʝʨʰʠʤ ʝʪʘʧʦʤ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʫʜʴï̫ ʢʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʻ 

ʧʦʙʫʜʦʚʘ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʽ ʚʠʟʥʘʯʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʟʫʩʠʣʴ ʚ ʾʾ 

ʝʣʝʤʝʥʪʘʭ. ʇʂ ʃɯʈɸ-ʉɸʇʈ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʝʪʦʜ ʩʢʽʥʯʝʥʥʠʭ 

ʝʣʝʤʝʥʪʽʚ (ʄʉɽ) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʤʽʱʝʥʴ ʽ ʚʥʫʪʨʽʰʥʽʭ ʟʫʩʠʣʴ 

ʝʣʝʤʝʥʪʽʚ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ, ʽ ʪʦʤʫ ʚʩʽ ʝʣʝʤʝʥʪʠ ʨʦʟʨʘʭʫʥʢʦʚʦʾ 

ʩʭʝʤʠ, ʤʘʶʪʴ ʙʫʪʠ ʝʣʝʤʝʥʪʘʤʠ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʦʾ ʤʦʜʝʣʽ, ʪʦʙʪʦ 
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ʩʢʥ̔ʯʝʥʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. ʇʂ ʃɯʈɸ-ʉɸʇʈ ʤʘʻ ʚ ʩʚʦʻʤʫ ʘʨʩʝʥʘʣʽ 

ʜʝʩʷʪʢʠ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʨʽʟʥʠʭ ʧʦʪʨʝʙ, ʘʣʝ 

ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʽʜ ʩʢʽʥʯʝʥʥʠʤ ʝʣʝʤʝʥʪʦʤ, ʘʙʦ ʧʨʦʩʪʦ ʝʣʝʤʝʥʪʦʤ 

ʤʠ ʙʫʜʝʤʦ ʨʦʟʫʤ̔ʪʠ ʜʚʦʭʚʫʟʣʦʚʠʡ ʩʪʝʨʞʥʝʚʠʡ ʩʢʽʥʯʝʥʥʠʡ ʝʣʝʤʝʥʪ, 

ʚ ʷʢʦʤʫ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʥʦʨʤʘʣʴʥʘ ʩʠʣʘ N, ʟʛʠʥʘʶʯʽ ʤʦʤʝʥʪʠ M 

ʧʝʨʝʨʽʟʫʶʯʽ ʩʠʣʠ Q. ʉʘʤʝ ʟ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ ʤʠ ʽ ʙʫʜʝʤʦ ʙʫʜʫʚʘʪʠ 

ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ.  

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 1.1 ʧʨʦʮʝʩ ʨʦʟʨʘʭʫʥʢʫ ʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʝʪʘʣʝʚʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʚ ʇʂ ʃɯʈɸ-ʉɸʇʈ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʻ 

ʦʜʥʦʥʘʧʨʘʚʣʝʥʠʤ, ʘ ʚʠʛʣʷʜʘʻ ʧʦʩʪʫʧʘʣʴʥʦ: ʧʦʙʫʜʦʚʘ ʩʭʝʤʠ ï 

ʨʦʟʨʘʭʫʥʦʢ ï ʫʪʦʯʥʝʥʥʷ ï ʨʦʟʨʘʭʫʥʦʢ. ɼʘʚʘʡʪʝ ʢʦʨʦʪʝʥʴʢʦ 

ʧʝʨʝʛʣʷʥʝʤʦ ʡʦʛʦ: 

ɽʪʘʧ 1. ʈʦʟʤʽʱʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʚ ʧʨʦʩʪʦʨʽ. ʇʽʩʣʷ ʧʦʙʫʜʦʚʠ 

ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʙʫʜʝ ʩʢʣʘʜʘʪʠʩʷ ʟ ʚʫʟʣʽʚ, ʝʣʝʤʝʥʪʽʚ, 

ʥʘʚʘʥʪʘʞʝʥʴ, ʘ ʪʘʢʦʞ ʚôʷʟʝʡ, ʰʘʨʥʽʨʽʚ ʽ ʪ.ʜ. ʨʠʩ. 1.2 ʽʣʶʩʪʨʫʻ, ʷʢ 

ʪʘʢʽ ʦʙôʻʢʪʠ ʚʠʛʣʷʜʘʶʪʴ ʚ ʇʂ ʃɯʈɸ-ʉɸʇʈ.  

 
ʈʠʩ. 1.2 ɺʠʛʣʷʜ ʦʩʥʦʚʥʠʭ ʦʙôʻʢʪʽʚ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʚ ʇʂ ʃɯʈɸ-ʉɸʇʈ 

ʊʫʪ ʜʦʨʝʯʥʦ ʙʫʣʦ ʙ ʟʛʘʜʘʪʠ ʧʨʦ ʧʦʥʷʪʪʷ ʦʧʪʠʤʽʟʘʮʽʾ ʽ ʧʨʦ ʪʝ, ʱʦ 

ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʩʭʝʤʘ, ʪʦʙʪʦ ʚʟʘʻʤʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʚ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʤʦʞʝ ʙʫʪʠ ʦʧʪʠʤʘʣʴʥʘ ʘʙʦ ʥʝʦʧʪʠʤʘʣʴʥʘ. ʏʠ ʤʦʞʝ 

ʢʦʤʧôʶʪʝʨʥʘ ʧʨʦʛʨʘʤʘ ʜʦʧʦʤʦʛʪʠ ʨʦʟʪʘʰʫʚʘʪʠ ʝʣʝʤʝʥʪʠ ʪʘʢ, ʱʦʙ 

ʚʘʛʘ, ʤʘʩʘ, ʚʘʨʪʽʩʪʴ ʟʚʝʜʝʥʥʷ, ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʪʦʱʦ ʙʫʣʠ 
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ʤʽʥʽʤʘʣʴʥʠʤʠ? ɺʽʜʧʦʚʽʜʴ ï ʥʽ. ɼʦ ʥʘʰʦʛʦ ʯʘʩʫ ʧʨʦʙʣʝʤʘ 

ʦʧʪʠʤʽʟʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʾ ʚ ʮʽʣʦʤʫ ʥʝ ʚʠʨʽʰʝʥʘ, ʪʦʤʫ ʜʦʮʽʣʴʥʽʰʝ 

ʛʦʚʦʨʠʪʠ ʥʝ ʧʨʦ ʦʧʪʠʤʘʣʴʥʽʩʪʴ, ʘ ʧʨʦ ʨʘʮʽʦʥʘʣʴʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ, 

ʨʦʟʫʤʽʶʯʠ ʧʽʜ ʨʘʮʽʦʥʘʣʴʥʽʩʪʶ ʟʙʘʣʘʥʩʦʚʘʥʽʩʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ 

ʩʭʝʤʠ ʜʦ ʨʽʟʥʠʭ ʚʠʤʦʛ (ʢʨʠʪʝʨʽʾʚ ʦʧʪʠʤʘʣʴʥʦʩʪʽ). ʊʘʢʠʤ ʯʠʥʦʤ, 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ï ʯʠ ʙʫʜʝ ʧʦʙʫʜʦʚʘʥʘ ʩʭʝʤʘ ʨʘʮʽʦʥʘʣʴʥʦʶ, 

ʥʘʩʢʽʣʴʢʠ ʨʘʮʽʦʥʘʣʴʥʦʶ ʽ ʟʘ ʷʢʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ï ʧʦʚʥʽʩʪʶ 

ʥʘʣʝʞʠʪʴ ʥʘ ʘʨʭʽʪʝʢʪʦʨʦʚʽ ʡ ʢʦʥʩʪʨʫʢʪʦʨʦʚʽ. ʉʘʤʝ ʪʫʪ ʫ ʚʝʣʠʢʽʡ 

ʥʘʛʦʜʽ ʩʪʘʥʫʪʴ ʢʦʤʧôʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʟ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ 

ʜʦʩʠʪʴ ʰʚʠʜʢʦ ʧʦʨʽʚʥʷʪʠ ʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʩʭʝʤʠ. 

ʑʝ ʦʜʥʝ ʥʝʧʨʦʩʪʝ ʧʠʪʘʥʥʷ, ʷʢʝ ʟʘʚʞʜʠ ʣʝʞʠʪʴ ʧʝʨʝʜ 

ʢʦʥʩʪʨʫʢʪʦʨʦʤ ï ʥʘʩʢʽʣʴʢʠ ʜʦʢʣʘʜʥʦ ʩʣʽʜ ʙʫʜʫʚʘʪʠ ʨʦʟʨʘʭʫʥʢʦʚʫ 

ʩʭʝʤʫ. ʅʘʧʨʠʢʣʘʜ, ʯʠ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʪʽʣʴʢʠ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ 

ʙʫʜʠʥʢʫ, ʯʠ ʙʫʜʫʚʘʪʠ ʡ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʧʦʚʥʫ ʧʨʦʩʪʦʨʦʚʫ ʩʭʝʤʫ 

ʚʩʴʦʛʦ ʙʫʜʠʥʢʫ? ʉʫʯʘʩʥʽ ʢʦʤʧôʶʪʝʨʠ ʟʘ ʜʝʢʽʣʴʢʘ ʭʚʠʣʠʥ 

ʨʦʟʚôʷʟʫʶʪʴ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʥʘ ʩʦʪʥʽ ʪʠʩʷʯ ʽ ʥʘʚʽʪʴ ʤʽʣʴʡʦʥʠ 

ʥʝʚʽʜʦʤʠʭ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʽʜʤʦʚʠʪʠʩʴ ʚʽʜ ʨʦʟʨʘʭʫʥʢʽʚ ʩʧʨʦʱʝʥʠʭ 

ʤʦʜʝʣʝʡ, ʥʘʧʨʠʢʣʘʜ, ʪʦʙʪʦ ʚ ʥʘʰʦʤʫ ʧʨʠʢʣʘʜʽ ʨʦʟʨʘʭʫʥʢʫ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʙʫʜʠʥʢʫ, ʽ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʚʩʶ ʢʦʥʩʪʨʫʢʮʽʶ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʜʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ ʯʘʩʫ ʥʘ ʩʚʦʶ ʧʦʙʫʜʦʚʫ, 

ʧʨʦʩʪʦʨʦʚʘ ʩʭʝʤʘ ʧʨʦʧʦʥʫʻ ʧʝʚʥʽ ʧʝʨʝʚʘʛʠ. ʇʦïʧʝʨʰʝ, ʮʝ ʙʽʣʴʰ 

ʪʦʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʟʫʩʠʣʴ. ʇʦïʜʨʫʛʝ ï ʧʨʦʩʪʦʨʦʚʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʘʻ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʥʘʧʨʫʞʝʥʦïʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʝʣʝʤʝʥʪʽʚ, ʨʦʙʦʪʘ 

ʷʢʠʭ ʥʝ ʟʦʚʩʽʤ ʟʨʦʟʫʤʽʣʘ ʚ ʧʣʦʩʢʽʡ ʧʦʩʪʘʥʦʚʮʽ. ɯ, ʥʘʨʝʰʪʽ, 

ʧʨʦʩʪʦʨʦʚʽ ʤʦʜʝʣʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʦʙʫʜʦʚʠ ʨʦʙʦʯʠʭ 

ʢʨʝʩʣʝʥʴ ʥʘ ʦʩʪʘʥʥʴʦʤʫ ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ.  

ʗʢʱʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʢʘʨʢʘʩʫ ʤʦʞʝ ʧʽʜʢʘʟʘʪʠ 

ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʫ ʘʨʭʽʪʝʢʪʦʨ, ʪʦ ʧʨʠʟʥʘʯʝʥʥʷ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʨʽʟʽʚ 

ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʩʪʘʪʠʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʻ ʮʽʣʢʦʚʠʪʦʶ ʧʨʝʨʦʛʘʪʠʚʦʶ 

ʢʦʥʩʪʨʫʢʪʦʨʘ. ʇʨʠʟʥʘʯʝʥʥʷ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʨʽʟʽʚ ʝʣʝʤʝʥʪʽʚ ʻ 

ʧʨʦʮʝʩʦʤ ʽʪʝʨʘʪʠʚʥʠʤ: ʢʦʥʩʪʨʫʢʪʦʨ ʟʘʜʘʻ ʥʘ ʝʣʝʤʝʥʪʠ ʙʫʜʴï̫ ʢʽ 

ʧʝʨʝʨʽʟʠ ʽ ʚʠʢʦʥʫʻ ʩʪʘʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ, ʜʘʣʽ ʚʠʢʦʥʫʻ ʧʽʜʙʽʨ 

ʧʝʨʝʨʽʟʽʚ ʥʘ ʦʪʨʠʤʘʥʽ ʟʫʩʠʣʣʷ, ʽ ʧʦʚʝʨʪʘʻ ʾʭ ʫ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ 

ʜʣ̫ ʧʦʚʪʦʨʥʦʛʦ ʩʪʘʪʠʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ. ʊʘʢʠʡ ʮʠʢʣ ʥʝʦʙʭʽʜʥʠʡ, ʙʦ 

ʚ ʩʪʘʪʠʯʥʦïʥʝʚʠʟʥʘʯʝʥʠʭ ʩʠʩʪʝʤʘʭ ʨʦʟʧʦʜʽʣ ʚʥʫʪʨʽʰʥʽʭ ʟʫʩʠʣʴ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʞʦʨʩʪʢʦʩʪʽ ʝʣʝʤʝʥʪʽʚ. ɿʚʠʯʘʡʥʦ, ʜʦʩʚʽʜʯʝʥʠʡ 

ʧʨʦʝʢʪʫʚʘʣʴʥʠʢ ʤʦʞʝ ʧʨʠʟʥʘʯʠʪʠ ʧʨʘʚʠʣʴʥʽ ʧʦʧʝʨʝʯʥʽ ʧʝʨʝʨʽʟʠ 
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ʝʣʝʤʝʥʪʘʤ ʟ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ, ʘʣʝ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʮʝʩ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʻ ʮʠʢʣʽʯʥʠʤ.  

ɿʘʚʝʨʰʘʣʴʥʠʤ ʝʪʘʧʦʤ ʧʦʙʫʜʦʚʠ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʻ 

ʧʨʠʢʣʘʜʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ ʜʦ ʝʣʝʤʝʥʪʽʚ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ. ɼɹʅ 

ɺ.1.2ï2:2006 çʅʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʚʧʣʠʚʠè ʟʦʙʦʚôʷʟʫʻ 

ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʘ ʧʦʻʜʥʫʚʘʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʩʧʦʣʫʯʝʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ʦʩʴ ʮʠʪʘʪʘ ʟ ʧ. 4.18 ɼɹʅ: ɼʣʷ ʦʩʥʦʚʥʠʭ ʩʧʦʣʫʯʝʥʴ, ʱʦ 

ʚʢʣʶʯʘʶʪʴ ʧʦʩʪʽʡʥʽ ʪʘ ʥʝ ʤʝʥʰ ʥʽʞ ʜʚʘ ʟʤʽʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʦʩʪʘʥʥʽ ʧʨʠʡʤʘʶʪʴʩʷ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʩʧʦʣʫʯʝʥʴ Ɋ1=0,95 ʜʣʷ 

ʪʨʠʚʘʣʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʽ Ɋ2=0,90 ʜʣʷ ʢʦʨʦʪʢʦʯʘʩʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ. ʊʦʙʪʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚʽʜ 

ʦʜʥʦʛʦ ʚʧʣʠʚʫ, ʥʝʦʙʭʽʜʥʦ ʧʦʻʜʥʫʚʘʪʠ. ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘ ʝʣʝʤʝʥʪʠ ʛʨʫʧʫʶʪʴʩʷ ʚ ʟʘʚʘʥʪʘʞʝʥʥʷ. ʆʜʥʝ ʟʘʚʘʥʪʘʞʝʥʥʷ 

ʤʽʩʪʠʪʴ ʙʘʛʘʪʦ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʝʣʝʤʝʥʪʠ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ. 

ʅʘʧʨʠʢʣʘʜ, ʥʘ ʨʠʩ. 1.2 ʟʦʙʨʘʞʝʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ 

ʚʽʪʨʦʚʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ. ʇʨʠʢʣʘʜʠ ʥʘʚʘʥʪʘʞʝʥʴ: ʟʦʩʝʨʝʜʞʝʥʘ ʩʠʣʘ 

ʚ ʝʣʝʤʝʥʪʽ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ, ʟʦʩʝʨʝʜʞʝʥʘ ʩʠʣʘ ʫ ʚʫʟʣʽ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ, ʪʨʘʧʝʮʽʻʚʠʜʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʝʣʝʤʝʥʪ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ. ʇʨʠʢʣʘʜʠ ʟʘʚʘʥʪʘʞʝʥʴ: ʧʦʩʪʽʡʥʝ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʚʣʘʩʥʦʾ ʚʘʛʠ, ʟʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʫʩʪʘʪʢʫʚʘʥʥʷ, 

ʚʽʪʨʦʚʝ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʩʥʽʛʦʚʝ ʟʘʚʘʥʪʘʞʝʥʥʷ. ɿʘʚʘʥʪʘʞʝʥʥʷ ʟʨʫʯʥʦ 

ʦʙôʻʜʥʫʚʘʪʠ ʽ ʢʦʤʙʽʥʫʚʘʪʠ ʚ ʩʧʦʣʫʯʝʥʥʷ ʟʘʚʘʥʪʘʞʝʥʴ, ʷʢ ʪʦʛʦ 

ʚʠʤʘʛʘʻ ɼɹʅ, ʘ ʟʫʩʠʣʣʷ ʚʽʜ ʩʧʦʣʫʯʝʥʴ ʟʘʚʘʥʪʘʞʝʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʤʽʮʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ. 

ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʩʢʽʥʯʝʥʥʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʤʦʜʝʣʶʶʪʴ ʨʝʘʣʴʥʫ 

ʢʦʥʩʪʨʫʢʮʽʶ, ʨʦʟʤʽʱʝʥʽ ʚ ʧʨʦʩʪʦʨʽ, ʟʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʚʫʟʣʘʤʠ, 

ʟʘʢʨʽʧʣʝʥʽ ʚôʷʟʷʤʠ ʽ ʥʘʚʘʥʪʘʞʝʥʽ, ʤʦʞʥʘ ʧʝʨʝʭʦʜʠʪʠ ʜʦ ʩʪʘʪʠʯʥʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ. 

ɽʪʘʧ 2. ʉʪʘʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʚ ʇʂ ʃɯʈɸ-ʉɸʇʈ ʚʠʢʦʥʫʻʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʥʦ, ʧʨʦʩʪʠʤ ʥʘʪʠʩʢʘʥʥʷʤ ʢʥʦʧʢʠ çʨʦʟʨʘʭʫʥʦʢè. 

ʉʪʘʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʦʙʨʘʭʦʚʫʻ ʧʝʨʝʤʽʱʝʥʥʷ ʽ ʚʥʫʪʨʽʰʥʽ ʟʫʩʠʣʣʷ 

ʚ ʝʣʝʤʝʥʪʘʭ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʴ. ʇʦ ʟʫʩʠʣʣʷʤ, ʦʪʨʠʤʘʥʠʤ ʩʪʘʪʠʯʥʠʤ 

ʨʦʟʨʘʭʫʥʢʦʤ, ʥʘ ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʘʭ ʧʨʦʭʦʜʠʪʴ ʧʽʜʙʽʨ ʧʝʨʝʨʽʟʽʚ 

ʝʣʝʤʝʥʪʽʚ ʪʘ ʧʝʨʝʚʽʨʢʘ ʤʽʮʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ. 

ʉʧʨʘʚʝʜʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʠʥʽʰʥʽʡ ʨʦʟʨʘʭʫʥʦʢ ʇʂ ʃɯʈɸ-ʉɸʇʈ 

ʜʘʣʝʢʦ ʥʝ ʟʘʚʞʜʠ ʻ ʩʪʘʪʠʯʥʠʤ, ʦʩʢʽʣʴʢʠ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ 

ʨʝʘʣʴʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʨʽʤ ʩʪʘʪʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʝʦʙʭʽʜʥʦ 

ʨʘʭʫʚʘʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʡ ʥʘ ʽʥʰʽ: ʩʝʡʩʤʽʯʥʽ, ʧʫʣʴʩʘʮʽʷ ʚʽʪʨʫ, 
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ʧʦʚʟʫʯʽʩʪʴ ʙʝʪʦʥʫ ʪʦʱʦ. ʊʦʤʫ ʩʪʘʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʫ  ʇʂ ʃɯʈɸ-

ʉɸʇʈ ʥʘʟʠʚʘʪʠ ʩʪʘʪʠʯʥʠʤ ʥʝʢʦʨʝʢʪʥʦ. ɸʣʝ ʤʠ ʙʫʜʝʤʦ ʡ ʜʘʣʽ 

ʢʦʨʠʩʪʫʚʘʪʠʩʴ ʩʘʤʝ ʪʝʨʤʽʥʦʤ çʩʪʘʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢè, ʱʦʙ ʥʝ 

ʧʣʫʪʘʪʠ ʡʦʛʦ ʟ ʨʦʟʨʘʭʫʥʢʦʤ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ: ʧʝʨʝʚʽʨʢʦʶ ʽ 

ʧʜ̔ʙʦʨʦʤ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʨʽʟʽʚ ʢʦʣʦʥ, ʙʘʣʦʢ, ʬʝʨʤ ʪʘ ʨʦʟʨʘʭʫʥʢʦʤ 

ʝʣʝʤʝʥʪʽʚ ʚʫʟʣʽʚ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ.  

 

 
ʈʠʩ. 1.3 ɺʠʛʣʷʜ ʚʽʢʥʘ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʧʨʦʮʝʩʦʨʘ  

ʪʘ ʚʽʢʥʘ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʇʂ ʃɯʈɸ-ʉɸʇʈ 
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ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʪʘʪʠʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʩʣʽʜ ʧʨʦʛʣʷʥʫʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ. ʅʘʜʪʦ ʚʝʣʠʢʽ ʟʫʩʠʣʣʷ, ʟʫʩʠʣʣʷ ʚ 

ʥʝʦʯʽʢʫʚʘʥʠʭ ʤʽʩʮʷʭ, ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʙʦ ʧʝʨʝʤʽʱʝʥʥʷ ʚ 

ʥʝʦʯʽʢʫʚʘʥʦʤʫ ʥʘʧʨʷʤʢʫ ʤʦʞʫʪʴ ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʦʤʠʣʢʠ ʚ 

ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʩʭʝʤʽ. ɺ ʪʘʢʦʤʫ ʨʘʟʽ ʩʣʽʜ ʧʦʚʝʨʥʫʪʠʩʷ ʥʘ ʝʪʘʧ 1, 

ʚʠʧʨʘʚʠʪʠ ʧʦʤʠʣʢʠ, ʚʠʢʦʥʘʪʠ ʩʪʘʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʽ ʟʥʦʚ 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʠ.  

ɽʪʘʧ 3. ʇʽʜʙʽʨ ʧʝʨʝʨʽʟʽʚ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ. ʗʢʱʦ ʧʦʙʫʜʦʚʘ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ, ʩʪʘʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʽ ʘʥʘʣʽʟ ʡʦʛʦ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʧʽʜʩʠʩʪʝʤʽ ɺɯɿʆʈ-ʉɸʇʈ, ʪʦ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʽʚ ʤʽʮʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʠʟʥʘʯʝʥʘ 

ʽʥʰʘ ʧʽʜʩʠʩʪʝʤʘ, ʷʢʘ ʚʭʦʜʠʪʴ ʚ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ ʃɯʈɸ-ʉɸʇʈ 

ʧʽʜ ʥʘʟʚʦʶ ʉʊʂ-ʉɸʇʈ (ʨʠʩ. 1.4).  

 

 
ʈʠʩ. 1.4 ɺʠʛʣʷʜ ʚʽʢʥʘ ʧʽʜʩʠʩʪʝʤʠ ʨʦʟʨʘʭʫʥʢʫ ʤʝʪʘʣʝʚʠʭ  

ʢʦʥʩʪʨʫʢʮʽʡ ʉʊʂ-ʉɸʇʈ 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʪʘʪʠʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ, ʜʝ ʜʽʶʪʴ ʟʘʛʘʣʴʥʽ 

ʘʣʛʦʨʠʪʤʠ ʙʫʜʽʚʝʣʴʥʦʾ ʤʝʭʘʥʽʢʠ, ʉʊʂ-ʉɸʇʈ ʢʦʨʠʩʪʫʻʪʴʩʷ 

ʽʥʞʝʥʝʨʥʠʤʠ ʤʝʪʦʜʘʤʠ ʨʦʟʨʘʭʫʥʢʫ, ʪʦʙʪʦ ʚʠʢʦʥʫʻ ʪʽ ʩʘʤʽ ʜʽʾ, ʱʦ ʡ 

ʢʦʥʩʪʨʫʢʪʦʨ ʧʽʜ ʯʘʩ ʨʦʟʨʘʭʫʥʢʫ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʘ ʚʨʫʯʥʫ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʥʞʝʥʝʨʥʽ ʤʝʪʦʜʠ, ʉʊʂ-ʉɸʇʈ ʨʦʙʠʪʴ ʚʠʩʥʦʚʦʢ, 
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ʯʠ ʚʠʪʨʠʤʘʻ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ, ʧʨʠʟʥʘʯʝʥʠʡ ʥʘ ʝʪʘʧʽ 1 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʠʟʥʘʯʝʥʝ ʥʘ ʪʦʤʫ ʞ ʪʘʢʠ ʝʪʘʧʽ, ʘ ʪʘʢʦʞ ʤʦʞʝ 

ʧʽʜʽʙʨʘʪʠ ʪʘʢʠʡ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ, ʷʢʠʡ ʚʠʪʨʠʤʘʻ ʟʘʜʘʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʉʊʂ-ʉɸʇʈ ʥʝ ʨʦʙʠʪʴ ʩʧʨʦʙ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʪʦʧʦʣʦʛʽʶ ʢʦʥʩʪʨʫʢʮʽʾ, ʫʤʦʚʠ ʟʘʢʨʽʧʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʽ ʥʘʚʽʪʴ ʥʝ 

ʚʘʨʽʶʻ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʨʽʟʽʚ. ʁʦʛʦ ʨʦʙʦʪʘ ʧʨʦʩʪʘ ʡ 

ʟʨʦʟʫʤʽʣʘ: ʧʝʨʝʚʽʨʠʪʠ ʝʣʝʤʝʥʪ ʟ ʟʘʜʘʥʠʤ ʧʦʧʝʨʝʯʥʠʤ ʧʝʨʝʨʽʟʦʤ, ʥʘ 

ʟʫʩʠʣʣʷ, ʦʪʨʠʤʘʥʠʤʠ ʟʽ ʩʪʘʪʠʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʧʦ ʬʦʨʤʫʣʘʤ, 

ʚʠʢʣʘʜʝʥʠʤ ʚ ʥʦʨʤʘʪʠʚʽ, (ʜʣʷ ʋʢʨʘʾʥʠ ʮʝ ʉʅʠʇ 2.23ï81* çʉʪʘʣʝʚʽ 

ʢʦʥʩʪʨʫʢʮʽʾè). ʇʽʜʙʽʨ ʧʝʨʝʨʽʟʽʚ ʝʣʝʤʝʥʪʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʪʘʢ ʩʘʤʦ, ʟ 

ʻʜʠʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ: ʷʢʱʦ ʝʣʝʤʝʥʪ ʥʝ ʟʘʜʦʚʦʣʴʥʷʻ ʬʦʨʤʫʣʘʤ 

ʉʅʠʇ, ʪʦ ʟ ʩʦʨʪʘʤʝʥʪʫ ʤʝʪʘʣʝʚʠʭ ʧʨʦʬʽʣʽʚ ʚʠʙʠʨʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʡ 

ʧʨʦʬʽʣʴ ʪʽʻʾ ʞ ʢʦʥʬʽʛʫʨʘʮʽʾ, ʘʣʝ ʽʥʰʠʭ ʨʦʟʤʽʨʽʚ, ʘʞ ʜʦʧʦʢʠ 

ʧʝʨʝʚʽʨʢʠ ʧʦ ʚʩʽʤ ʬʦʨʤʫʣʘʤ ʥʝ ʙʫʜʫʪʴ ʟʘʜʦʚʽʣʴʥʠʤʠ. 

ɽʪʘʧ 4 ï ʮʝ ʧʦʚʝʨʥʝʥʥʷ ʚ ʨʝʞʠʤ ʧʦʙʫʜʦʚʠ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ, 

ʧʨʠʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʘʤ ʧʝʨʝʨʽʟʽʚ, ʧʽʜʽʙʨʘʥʠʭ ʥʘ ʝʪʘʧʽ 3 ʽ ʩʪʘʪʠʯʥʠʡ 

ʧʝʨʝʨʘʭʫʥʦʢ ʩʭʝʤʠ ʟ ʥʦʚʠʤʠ ʧʦʧʝʨʝʯʥʠʤʠ ʧʝʨʝʨʽʟʘʤʠ. ʑʦʜʦ ʮʴʦʛʦ 

ʽʩʥʫʻ ʦʜʥʝ ʥʝʦʬʽʮʽʡʥʝ ʧʨʘʚʠʣʦ, ʩʬʦʨʤʫʣʴʦʚʘʥʝ ʜʦʩʚʽʜʯʝʥʠʤʠ 

ʽʥʞʝʥʝʨʘʤʠ: ʷʢʱʦ ʞʦʨʩʪʢʽʩʪʴ ʧʽʜʽʙʨʘʥʠʭ ʧʝʨʝʨʽʟʽʚ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʧʝʨʝʨʽʟʽʚ, ʟʘʜʘʥʠʭ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʤʝʥʰʝ, ʥʽʞ ʥʘ 30% ï

ʧʦʚʝʨʪʘʪʠʩʷ ʥʘ ʝʪʘʧ 2 ʽ ʚʠʢʦʥʫʚʘʪʠ ʧʦʚʪʦʨʥʠʡ ʩʪʘʪʠʯʥʠʡ 

ʨʦʟʨʘʭʫʥʦʢ ʟ ʫʪʦʯʥʝʥʠʤʠ ʧʝʨʝʨʽʟʘʤʠ ï ʥʝʦʙʦʚôʷʟʢʦʚʦ. 

ɽʪʘʧ 5 ï ʧʝʨʝʚʽʨʢʘ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʨʽʟʽʚ ʝʣʝʤʝʥʪʽʚ ʽʥʞʝʥʝʨʥʠʤʠ 

ʤʝʪʦʜʘʤʠ ʚ ʧʽʜʩʠʩʪʝʤʽ ʉʊʂ-ʉɸʇʈ. ʊʝʧʝʨ ʚʩʽ ʝʣʝʤʝʥʪʠ, ʤʘʶʪʴ 

ʦʙʦʚôʷʟʢʦʚʦ ʚʠʪʨʠʤʫʚʘʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʇʨʠ ʜʫʞʝ ʥʝʚʜʘʣʦʤʫ 

ʧʨʠʟʥʘʯʝʥʥʽ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʨʽʟʽʚ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʤʦʞʣʠʚʘ 

ʩʠʪʫʘʮʽʷ, ʢʦʣʠ ʝʪʘʧʠ 3ï5 ʜʦʚʦʜʠʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ ʱʝ ʨʘʟ. 

ɽʪʘʧ 6 ï ʨʦʟʨʘʭʫʥʦʢ ʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʚʫʟʣʽʚ. ɺʠʢʦʥʫʻʪʴʩʷ ʚ 

ʧʽʜʩʠʩʪʝʤʽ ʉʊʂ-ʉɸʇʈ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʞʝʥʝʨʥʠʭ ʤʝʪʦʜʽʚ.  

ɽʪʘʧ 7 ï ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʨʝʩʣʝʥʴ ʢʦʥʩʪʨʫʢʮʽʾ: ʧʣʘʥʽʚ, ʨʦʟʨʽʟʽʚ, 

ʩʭʝʤ ʝʣʝʤʝʥʪʽʚ, ʢʨʝʩʣʝʥʴ ʚʫʟʣʽʚ. ʇʽʜʩʠʩʪʝʤʘ ʉʊʂ-ʉɸʇʈ ʻ 

ʨʦʟʨʘʭʫʥʢʦʚʦʶ ʽ ʥʝ ʤʽʩʪʠʪʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʢʨʝʩʣʝʥʥʷ. ɼʣʷ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ ʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʥʘ 

ʨʦʙʦʯʽ ʢʨʝʩʣʝʥʥʷ ʩʣʫʞʠʪʴ ʱʝ ʦʜʥʘ ʧʽʜʩʠʩʪʝʤʘ ʇʂ ʃɯʈɸ-ʉɸʇʈ ʧʽʜ 

ʥʘʟʚʦʶ ʂʄ-ʉɸʇʈ (ʨʠʩ 1.5). ʂʄ-ʉɸʇʈ ʤʦʞʝ ʛʝʥʝʨʫʚʘʪʠ ʧʣʘʥʠ, 

ʨʦʟʨʽʟʠ, ʩʭʝʤʠ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʢʨʝʩʣʝʥʥʷ ʚʫʟʣʽʚ. 

ɿʚʠʯʘʡʥʦ, ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʦʚʘʥʽ ʢʨʝʩʣʝʥʥʷ ʧʦʪʨʝʙʫʶʪʴ 

ʜʦʦʧʨʘʮʶʚʘʥʴ. ʊʦʤʫ, ʱʦʙ ʧʦʣʝʛʰʠʪʠ ʨʦʙʦʪʫ ʟ ʢʨʝʩʣʝʥʥʷʤʠ, ʂʄ-
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ʉɸʇʈ ʽʥʪʝʛʨʦʚʘʥʘ ʚ ʦʜʥʫ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʢʨʝʩʣʷʨʩʴʢʠʭ 

ʧʨʦʛʨʘʤ: AutoCAD.  

 
ʈʠʩ. 1.5 ɻʝʥʝʨʘʮʽʷ ʢʨʝʩʣʝʥʴ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ  

ʚ ʧʽʜʩʠʩʪʝʤʽ ʂʄ-ʉɸʇʈ 

ʅʘ ʟʘʚʝʨʰʝʥʥʷ ʮʴʦʛʦ ʢʦʨʦʪʝʥʴʢʦʛʦ ʦʛʣʷʜʫ ʤʦʞʣʠʚʦʩʪʝʡ 

ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʃɯʈɸ-ʉɸʇʈ ʚ ʧʣʦʱʠʥʽ ʤʝʪʘʣʝʚʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʭʦʪʽʣʦʩʷ ʙ ʱʝ ʨʘʟ ʧʨʦʢʨʝʩʣʠʪʠ ʤʝʞʫ ʤʽʞ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʤʘʰʠʥʠ ʽ ʣʶʜʠʥʠ. ʊʘʢ, ʽʥʩʪʨʫʤʝʥʪ ʽʥʞʝʥʝʨʘ ʚʽʜ 

ʤʦʪʫʟʢʠ ʟ ʚʫʟʣʠʢʘʤʠ ʝʚʦʣʶʮʽʦʥʫʚʘʚ ʜʦ ʢʦʤʧôʶʪʝʨʘ. ʊʘʢ, 

ʢʦʤʧôʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʙʣʠʞʘʶʪʴ ʥʘʩ ʜʦ ʨʝʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ 

ʦʙôʻʢʪʽʚ. ɸʣʝ ʷʢʱʦ ʜʘʚʥʽʡ ʽʥʞʝʥʝʨ ʤʽʛ ʟʘʙʫʪʠ ʪʽʣʢɹʠ ʪʝ, ʱʦ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʧʨʷʤʦʛʦ ʢʫʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʫʟʣʠʢʽʚ ʥʘ ʤʦʪʫʟʮʽ ʤʘʻ 

ʙʫʪʠ 3ʭ4ʭ5 (ʽ ʟʙʫʜʫʚʘʪʠ ʢʦʩʦʙʦʢʫ ʧʽʨʘʤʽʜʫ), ʪʦ ʧʦʤʠʣʢʘ ʚ ʩʢʣʘʜʥʽʡ 

ʪʨʠʚʠʤʽʨʥʽʡ ʤʦʜʝʣʽ ʤʦʞʝ ʧʨʦʩʪʦ ʟʘʛʫʙʠʪʠʩʴ. ɺ ʩʫʯʘʩʥʠʭ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤʘʭ ʜʽʻ ʧʨʠʥʮʠʧ çʧʦʤʠʣʢʦʚʽ ʚʠʭʽʜʥʽ ʜʘʥʽ ï 

ʧʦʤʠʣʢʦʚʠʡ ʨʝʟʫʣʴʪʘʪè, ʽ ʥʽʷʢʘ ʤʘʰʠʥʘ ʪʫʪ ʥʝ ʜʦʧʦʤʦʞʝ. ʊʦʤʫ 

ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦ ʚʠʚʽʨʷʪʠ ʢʦʞʝʥ ʩʚʽʡ ʢʨʦʢ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ.  

ɼʦʧʦʤʘʛʘʶʯʠ ʚ ʨʦʟʨʘʭʫʥʢʘʭ ʪʨʠʚʽʘʣʴʥʠʭ ʟʘʜʘʯ, ʢʦʤʧôʶʪʝʨʥʽ 

ʤʦʜʝʣʽ ʥʘʜʪʦ ʜʘʣʝʢʽ ʚʽʜ ʪʦʛʦ, ʱʦʙ ʟʤʦʜʝʣʶʚʘʪʠ ʛʝʪʴ ʫʩʽ ʧʨʦʮʝʩʠ, 
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ʷʢʠ ʧʨʦʪ̔ʢʘʶʪʴ ʚ ʦʙôʻʢʪʘʭ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ. ɼʣʷ ʢʦʞʥʦʛʦ ʧʨʦʮʝʩʫ 

ʢʦʞʥʦʛʦ ʦʙôʻʢʪʫ ʤʘʻ ʙʫʪʠ ʩʢʣʘʜʝʥʘ ʚʣʘʩʥʘ ʧʨʦʛʨʘʤʘ ʨʦʟʨʘʭʫʥʢʫ, 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʷʢʦʾ ʤʘʻ ʙʫʪʠ ʧʽʜʪʚʝʨʜʞʝʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ. ɼʽʡʩʥʽʩʪʴ ʟʘʚʞʜʠ ʟʤʫʰʫʻ ʽʥʞʝʥʝʨʘ ʙʘʣʘʥʩʫʚʘʪʠ ʥʘ 

ʤʝʞʽ ʚʽʜʦʤʠʭ ʟʥʘʥʴ, ʩʪʘʨʘʪʠʩʷ ʟʚʦʜʠʪʠ ʚʠʨʽʰʝʥʥʷ ʥʦʚʦʾ ʧʨʦʙʣʝʤʠ 

ʜʦ ʚʞʝ ʚʽʜʦʤʠʭ ʧʝʨʝʚʽʨʝʥʠʭ ʨʦʟʚôʷʟʢʽʚ. ɺ ʩʫʯʘʩʥʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ 

ʢʦʤʧʣʝʢʩʘʭ ʜʘʣʝʢʦ ʥʝ ʚʩʽ ʚʘʨʽʘʥʪʠ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʾʭʥʴʦʾ ʨʦʙʦʪʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʤʦʜʝʣʴʦʚʘʥʽ ʽ ʨʦʟʨʘʭʦʚʘʥʽ. ɿʙʫʜʫʚʘʪʠ ʨʦʟʨʘʭʫʥʢʦʚʫ 

ʩʭʝʤʫ, ʷʢʘ ʙ ʚʧʠʩʫʚʘʣʘʩʷ ʚ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟ 

ʦʜʥʦʛʦ ʙʦʢʫ ʽ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦ ʤʦʜʝʣʶʚʘʣʘ ʨʦʙʦʪʫ ʦʙôʻʢʪʫ ï ʦʩʴ 

ʛʽʜʥʘ ʟʘʜʘʯʘ ʜʣʷ ʩʫʯʘʩʥʦʛʦ ʢʦʥʩʪʨʫʢʪʦʨʘ. ɼʘʣʽ ʚ ʮʴʦʤʫ ʨʦʟʜʽʣʠ ʙʫʜʝ 

ʡʪʠʩʷ, ʷʢʽ ʩʘʤʝ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʧʦʥʫʻ ʇʂ ʃɯʈɸ-ʉɸʇʈ, ʘʙʦ, ʽʥʰʠʤʠ 

ʩʣʦʚʘʤʠ, ʱʦ ʚʤʽʻ ʽ ʱʦ ʥʝ ʚʤʽʻ ʨʦʙʠʪʠ ʇʂ ʃɯʈɸ-ʉɸʇʈ. 

1.5.1. ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ɼʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʡ ʢʦʥʩʪʨʫʢʮʽʡ ʙʫʣʦ ʙ ʜʦʩʠʪʴ 

ʩʪʘʪʠʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʽ ʽʥʞʝʥʝʨʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ, 

ʚʠʢʣʘʜʝʥʠʭ ʚ ɼɹʅ, ʉʅʠʇ, ɻʆʉʊ ʽ ʪ.ʧ.: ʽʥʞʝʥʝʨʥʽ ʤʝʪʦʜʠ ʧʨʦʩʪʽ, 

ʧʜ̔ʪʚʝʨʜʞʝʥʽ ʜʦʩʚʽʜʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ 

ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ. ɸʣʝ ʽʩʥʫʻ ʢʣʘʩ ʢʦʥʩʪʨʫʢʮʽʡ, 

ʧʦʜʽʙʥʠʭ ʷʢʠʤ ʱʝ ʥʽʢʦʣʠ ʥʝ ʙʫʣʦ ʟʚʝʜʝʥʦ, ʽ ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʠ 

ʟʤʫʰʝʥʽ ʰʫʢʘʪʠ ʽʥʰʽ ʤʝʪʦʜʠ ʜʣʷ ʾʭʥʴʦʛʦ ʨʦʟʨʘʭʫʥʢʫ. ʇʂ ʃɯʈɸ-

ʉɸʇʈ ʢʨʽʤ ʽʥʞʝʥʝʨʥʠʭ ʚʢʣʶʯʘʻ ʽʥʩʪʨʫʤʝʥʪʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʫʞʝʥʦïʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ (ʅɼʉ) ʢʦʥʩʪʨʫʢʮʽʾ. 

ʊʦʤʫ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ ʃɯʈɸ-ʉɸʇʈ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ 

ʷʢ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʪʘʢ ʽ ʚ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ, ʽ ʜʣʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʅʠʞʯʝ ʧʝʨʝʨʘʭʦʚʘʥʽ 

ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ, ʷʢʽ ʚʭʦʜʷʪʴ ʚ ʇʂ ʃɯʈɸ-ʉɸʇʈ. 

¶ ɺʠʟʥʘʯʝʥʥʷ ʅɼʉ, ʪʦʙʪʦ ʧʝʨʝʤʽʱʝʥʴ, ʟʫʩʠʣʴ ʽ ʥʘʧʨʫʞʝʥʥʷ ʚʽʜ 
ʩʪʘʪʠʯʥʠʭ ʽ ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ʉʠʣʦʚʽ ʩʪʘʪʠʯʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘʤ ʜʦʙʨʝ ʚʽʜʦʤʽ: ʧʦʩʪʽʡʥʝ, ʩʥʽʛ, ʚʽʪʝʨ, 

ʪʠʤʯʘʩʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʪ.ʧ. ʂʨʽʤ ʩʠʣʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʇʂ 

ʃɯʈɸ-ʉɸʇʈ ʜʦʟʚʦʣʷʻ ʟʘʜʘʚʘʪʠ ʜʝʬʦʨʤʘʮʽʡʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ: 

ʧʨʦʩʘʜʢʘ ʦʧʦʨ, ʨʽʟʥʠʮʷ ʪʝʤʧʝʨʘʪʫʨ ʽ ʪ.ʧ. ɼʠʥʘʤʽʯʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʇʂ ʃɯʈɸ-ʉɸʇʈ ï ʮʝ ʩʝʡʩʤʽʯʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʫʜʘʨ, ʽʤʧʫʣʴʩ, ʛʘʨʤʦʥʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘ 

ʪʘʢʦʞ ʧʫʣʴʩʘʮʽʷ ʚʽʪʨʫ. ʑʦ ʮʝ ʟʘ ʥʘʚʘʥʪʘʞʝʥʥʷ? ʉʝʡʩʤʽʯʥʝ 
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ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʥʠʢʘʻ ʧʽʜ ʯʘʩ ʢʦʣʠʚʘʥʥʷ ˇʨʫʥʪʦʚʦʾ ʦʩʥʦʚʠ 

ʙʫʜʠʥʢʫ, ʥʘʧʨʠʢʣʘʜ ʧʽʜ ʯʘʩ ʟʝʤʣʝʪʨʫʩʫ ʘʙʦ ʚʽʜ ʧʽʜʟʝʤʥʠʭ 

ʣʽʥʽʡ ʤʝʪʨʦʧʦʣʽʪʝʥʫ. ʋʜʘʨ ï ʮʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʠʢʣʘʜʝʥʝ ʚ 

ʧʝʚʥʠʡ, ʜʦʩʠʪʴ ʢʦʨʦʪʢʠʡ ʧʝʨʽʦʜ ʯʘʩʫ, ʥʘʧʨʠʢʣʘʜ ʚʽʜ ʧʘʜʽʥʥʷ 

ʧʨʝʜʤʝʪʫ ʥʘ ʢʦʥʩʪʨʫʢʮʽʶ, ʤʦʞʣʠʚʦ ʮʠʢʣʽʯʥʦ. ɯʤʧʫʣʴʩ 

ʩʭʦʞʠʡ ʥʘ ʫʜʘʨ, ʘʣʝ ʚʠʥʠʢʘʻ ʚʽʜ ʢʦʣʠʚʘʥʥʷ ʜʦʜʘʪʢʦʚʦʾ ʤʘʩʠ, 

ʧʨʠʢʨʽʧʣʝʥʦʾ ʜʦ ʥʝʩʫʯʦʛʦ ʝʣʝʤʝʥʪʘ ʢʦʥʩʪʨʫʢʮʽʾ. ɻʘʨʤʦʥʽʯʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʥʠʢʘʻ ʚʽʜ ʮʠʢʣʽʯʥʠʭ ʢʦʣʠʚʘʥʴ ʚʽʜ ʨʦʙʦʪʠ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʅʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʧʫʣʴʩʘʮʽʾ 

ʚʽʪʨʫ ʟʛʽʜʥʦ ʟ ɼɹʅ ɺ.1.2ï2 2006 çʅʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʚʧʣʠʚʠè 

ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚ ʙʫʜʠʥʢʘʭ, ʚʠʱʠʭ ʟʘ ʧʝʚʥʫ ʚʠʩʦʪʫ.  

¶ ʇʽʜʙʽʨ ʽ ʧʝʨʝʚʽʨʢʘ ʘʨʤʘʪʫʨʠ ʩʪʝʨʞʥʝʚʠʭ ʽ ʧʣʘʩʪʠʥʯʘʪʠʭ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʧʽʜʩʠʩʪʝʤʠ ʃɯʈïɸʈʄ ʪʘ ʃɯʈï

ʃɸʈʄ). 

¶ ʇʝʨʝʚʽʨʢʘ ʽ ʧʽʜʙʽʨ ʧʝʨʝʨʽʟʽʚ ʩʪʘʣʝʚʠʭ ʩʪʝʨʞʥʝʚʠʭ ʝʣʝʤʝʥʪʽʚ 

ʪʘ ʨʦʟʨʘʭʫʥʦʢ ʪʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʚʫʟʣʽʚ ʤʝʪʘʣʝʚʠʭ 

(ʧʽʜʩʠʩʪʝʤʠ ʉʊʂ-ʉɸʇʈ ʪʘ ʂʄ-ʉɸʇʈ). 

¶ ɺʠʟʥʘʯʝʥʥʷ ʅɼʉ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʛʝʦʤʝʪʨʠʯʥʦʾ ʥʝʣʽʥʽʡʥʦʩʪʽ, 

ʪʦʙʪʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʩʣʽʜʦʚʥʦʾ ʟʤʽʥʠ ʛʝʦʤʝʪʨʽʾ ʩʠʩʪʝʤʠ ʚʽʜ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʨʦʟʨʘʭʫʥʢʠ ʩʠʩʪʝʤ, ʷʢʽ ʥʝ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʠʨʽʰʝʥʽ ʚ ʣʽʥʽʡʥʽʡ ʧʦʩʪʘʥʦʚʮʽ: ʥʠʪʢʠ, ʚʘʥʪʠ ʽ 

ʤʝʤʙʨʘʥʠ.  

¶ ɺʠʟʥʘʯʝʥʥʷ ʅɼʉ ʧʽʩʣʷ ʚʪʨʘʪʠ ʩʪʽʡʢʦʩʪʽ ʝʣʝʤʝʥʪʽʚ 

ʢʦʥʩʪʨʫʢʮʽʾ. 

¶ ɺʠʟʥʘʯʝʥʥʷ ʅɼʉ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ 

ʛʝʦʤʝʪʨʠʯʥʦʾ ʥʝʣʽʥʽʡʥʦʩʪʽ, ʪʦʙʪʦ ʚʨʘʭʫʚʘʥʥʷ ʦʜʥʦʩʪʦʨʦʥʥʽʭ 

ʚôʷʟʝʡ, ʪʝʨʪʷ, ʟʘʟʦʨʽʚ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ. 

¶ ɺʠʟʥʘʯʝʥʥʷ ʅɼʉ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʽʟʠʯʥʦʾ 

ʥʝʣʽʥʽʡʥʦʩʪʽ, ʪʦʙʪʦ ʚʨʘʭʫʚʘʥʥʷ ʥʝʣʽʥʽʡʥʦʛʦ 

ʛʨʘʬʽʢʫ ʥʘʧʨʫʞʝʥʥʷ/ʜʝʬʦʨʤʘʮʽʷ ů(Ů) ʜʣʷ 

ʧʣʘʩʪʠʯʥʠʭ ʪʘ ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʪʘʢʠʭ 

ʷʢ ʟʘʣʽʟʦʙʝʪʦʥ. ʌʽʟʠʯʥʦïʥʝʣʽʥʽʡʥʠʡ 

ʨʦʟʨʘʭʫʥʦʢ ʚʠʜʘʻ ʨʝʘʣʽʩʪʠʯʥʽ ʧʝʨʝʤʽʱʝʥʥʷ (ʧʨʦʛʠʥʠ) 

ʝʣʝʤʝʥʪʽʚ ʟ ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʨʘʭʦʚʫʻ 

ʫʪʚʦʨʝʥʥʷ ʧʣʘʩʪʠʯʥʠʭ ʰʘʨʥʽʨʽʚ, ʚʠʨʘʭʦʚʫʻ ʛʣʠʙʠʥʫ 

ʨʦʟʢʨʠʪʪʷ ʪʨʽʱʠʥ ʽ ʤʦʤʝʥʪ ʨʫʡʥʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ 
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¶ ɺʠʟʥʘʯʝʥʥʷ ʅɼʉ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʽʟʠʯʥʦʾ, ʛʝʦʤʝʪʨʠʯʥʦʾ 

ʥʝʣʽʥʽʡʥʦʩʪʽ ʦʜʥʦʯʘʩʥʦ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚʽʜ ʜʠʥʘʤʽʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ. ɼʦʟʚʦʣʷʻ ʤʘʪʝʤʘʪʠʯʥʦ ʟʤʦʜʝʣʶʚʘʪʠ ʨʦʙʦʪʫ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʝʣʝʤʝʥʪʽʚ ʟ ʧʣʘʩʪʠʯʥʠʭ ʽ 

ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʟʤʽʥʥʦʛʦ ʚ ʯʘʩʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ (ʧʽʜʩʠʩʪʝʤʘ çɼʀʅɸʄɯʂɸ+è). 

¶ ɺʠʟʥʘʯʝʥʥʷ ʅɼʉ ʚʽʜ ʣʽʥʽʡ ʚʧʣʠʚʫ (ʧʽʜʩʠʩʪʝʤʘ çʄɯʉʊè). 

¶ ɺʠʟʥʘʯʝʥʥʷ ʅɼʉ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʟʚʝʜʝʥʥʷ ʙʫʜʠʥʢʫ, ʪʦʙʪʦ 
ʥʘʢʦʧʠʯʝʥʥʷ ʅɼʉ ʚʽʜ ʧʦʩʣʽʜʦʚʥʦʛʦ ʚʢʣʶʯʝʥʥʷ/ʚʠʢʣʶʯʝʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʟ ʨʦʙʦʪʠ (ʧʽʜʩʠʩʪʝʤʠ çʄʆʅʊɸɾè ʽ 

çʄʆʅʊɸɾ+è). 

¶ ɺʠʟʥʘʯʝʥʥʷ ʧʝʨʰʦʾ ʬʦʨʤʠ ʚʪʨʘʪʠ ʩʪʽʡʢʦʩʪʽ ʽ ʥʘʡʤʝʥʰʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʘʩʫ (ʧʽʜʩʠʩʪʝʤʘ ʃɯʈïʉʊɸɹ). 

¶ ɺʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʨʫʞʥʦʾ ʦʩʥʦʚʠ C1, ʉ2; 

ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘ ʤʘʩʠʚʽ ˇʨʫʥʪʫ (ʧʽʜʩʠʩʪʝʤʘ 

ˆʈʋʅʊ). 

ʂʨʽʤ ʮʴʦʛʦ ʜʦ ʇʂ ʃɯʈɸ-ʉɸʇʈ ʚʭʦʜʠʪʴ ʙʘʛʘʪʦ ʜʦʧʦʤʽʞʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ ʨʽʟʥʦʤʘʥʽʪʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʧʦ ʦʙʤʽʥʫ ʜʘʥʠʤʠ 

ʟ ʽʥʰʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʨʝʜʘʛʫʚʘʥʥʷ ʩʦʨʪʘʤʝʥʪʽʚ ʩʪʘʣʝʚʠʭ ʧʨʦʬʽʣʽʚ 

(ʃɯʈïʈʉ), ʚʠʟʥʘʯʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʚʽʣʴʥʠʭ 

ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʨʽʟʽʚ ʩʪʝʨʞʥʝʚʠʭ ʝʣʝʤʝʥʪʽʚ (ʃɯʈïʂʉ ʪʘ ʃɯʈïʂʊʉ), 

ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʛʨʘʬʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʅɼʉ, ʬʦʨʤʫʚʘʥʥʷ ʪʘʙʣʠʯʥʠʭ 

ʪʘ ʛʨʘʬʽʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ. 

ʊʝʧʝʨ, ʚ ʮʽʣʦʤʫ ʧʦʟʥʘʡʦʤʠʚʰʠʩʴ ʤʦʞʣʠʚʦʩʪʷʤʠ ʇʂ ʃɯʈɸ-

ʉɸʇʈ, ʤʠ ʙʽʣʴʰ ʜʦʢʣʘʜʥʦ ʨʦʟʛʣʷʥʝʤʦ ʮ ̔ ʤʦʞʣʠʚʦʩʪʽ ʱʦʜʦ 

ʽʥʞʝʥʝʨʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ.  

1.5.2. ʄʦʞʣʠʚʦʩʪʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʡ 

ʪʘ ʾʭ ʚʫʟʣʽʚ 

ʈʦʟʨʘʭʫʥʦʢ ʢʦʥʩʪʨʫʢʮʽʾ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʘʭʫʥʢʫ ʾʾ ʝʣʝʤʝʥʪʽʚ ʪʘ 

ʾʭʥʽʭ ʟôʻʜʥʘʥʴ. ʇʂ ʃɯʈɸ-ʉɸʇʈ ʚʤʽʻ ʽʥʞʝʥʝʨʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʩʪʝʨʞʥʝʚʽ ʝʣʝʤʝʥʪʠ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ: ʢʦʣʦʥʠ, 

ʙʘʣʢʠ, ʬʝʨʤʠ ʪʘ ʚʫʟʣʠ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʆʩʴ ʾʭʥʽʡ ʧʝʨʝʣʽʢ. 

ʇʨʦʬʽʣʽ: 

 

ʇʘʨʥʽ ʢʫʪʠʢʠ ʽ ʰʚʝʣʝʨʠ: 
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ɿʚʘʨʥʽ ʝʣʝʤʝʥʪʠ2: 

 

ɽʣʝʤʝʥʪʠ ʟʽ ʟôʻʜʥʫʚʘʣʴʥʠʤʠ ʧʣʘʥʢʘʤʠ: 

 

ɽʣʝʤʝʥʪʠ ʟ ʪʨʠʢʫʪʥʦʶ ʟôʻʜʥʫʚʘʣʴʥʦʶ ʨʝʰʽʪʢʦʶ: 

 

ʉʪʘʣʝʚʠʡ ʪʨʦʩ ʯʠ ʢʘʥʘʪ:  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʧʝʨʝʣʽʢ ʜʦʩʠʪʴ ʜʦʚʛʠʡ, ʤʦʞʥʘ ʚʠʛʘʜʘʪʠ ʡ 

ʥ̔h ʽ ʧʝʨʝʨʽʟʠ ʝʣʝʤʝʥʪʽʚ, ʚʽʜʩʫʪʥʽ ʚ ʥʴʦʤʫ. ʑʦ ʨʦʙʠʪʠ, ʢʦʣʠ ʪʨʝʙʘ 

ʨʦʟʨʘʭʫʚʘʪʠ, ʥʘʧʨʠʢʣʘʜ, ʟʚʘʨʥʫ ʙʘʣʢʘ ʟ ʧʦʷʩʘʤʠ ʟʽ ʰʚʝʣʝʨʽʚ ? 

ʊʘʢʠʡ ʧʝʨʝʨʽʟ ʤʦʞʥʘ ʟʚʝʩʪʠ ʜʦ ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʧʝʨʝʨʽʟʫ çʟʚʘʨʥʘ 

ʙʘʣʢʘ ʟ ʣʠʩʪʽʚè  ʽ ʨʦʟʨʘʭʫʚʘʪʠ. ʊʘʢʠʡ ʧʨʠʡʦʤ ʧʽʜʪʨʠʤʫʻ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʘʤ ʇʂ ʃɯʈɸ-ʉɸʇʈ (ʨʠʩ 1.6). 

ɽʣʝʤʝʥʪʠ ʟʤʽʥʥʦʛʦ ʧʦ ʜʦʚʞʠʥʽ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʪʘʢʦʞ 

ʤʦʞʥʘ ʟʤʦʜʝʣʶʚʘʪʠ, ʷʢʱʦ ʨʦʟʙʠʪʠ ʝʣʝʤʝʥʪ ʟʤʽʥʥʦʛʦ ʧʦ ʜʦʚʞʠʥʽ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʥʘ ʜʝʢʽʣʴʢʘ ʝʣʝʤʝʥʪʽʚ ʦʜʥʘʢʦʚʦʛʦ ʧʝʨʝʨʽʟʫ. 

ʈʦʟʤʽʨʠ ʧʝʨʝʨʽʟʽʚ ʜʽʣʷʥʦʢ ʙʫʜʫʪʴ ʜʦʨʽʚʥʶʚʘʪʠ ʨʦʟʤʽʨʫ ʟʤʽʥʥʦʛʦ 

ʧʝʨʝʨʽʟʘ ʚ ʩʝʨʝʜʠʥʽ ʩʢʽʥʯʝʥʦʛʦ ʝʣʝʤʝʥʪʘ: 

 

 

 
2 ʃɯʈïʉʊʂ ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʧʦʧʝʨʝʯʥʽ ʨʝʙʨʘ ʞʦʨʩʪʢʦʩʪʽ, ʘʣʝ ʥʝ 

ʨʦʟʨʘʭʦʚʫʻ ʧʝʨʝʨʽʟʠ ʟ ʧʦʟʜʦʚʞʥʽʤʠ ʨʝʙʨʘʤʠ ʞʦʨʩʪʢʦʩʪʽ. 
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ʈʠʩ. 1.6 ʂʦʥʩʪʨʫʶʚʘʥʥʷ ʧʝʨʝʨʽʟʫ , ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ  

ʗʢʱʦ ʧʝʨʝʨʽʟʠ ʥʝʤʦʞʣʠʚʦ ʧʨʠʚʝʩʪʠ ʜʦ ʚʽʜʦʤʠʭ ʽ ʨʦʟʨʘʭʫʚʘʪʠ 

ʽʥʞʝʥʝʨʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʜʦʚʝʜʝʪʴʩʷ ʟʚʝʨʥʫʪʠʩʴ ʜʦ ʯʠʩʝʣʴʥʠʭ 

ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʟʤʦʜʝʣʶʚʘʚʰʠ ʝʣʝʤʝʥʪ 

ʦʙʦʣʦʥʢʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ (ʨʠʩ. 1.7). 

 

 
ʈʠʩ. 1.7 ʈʦʟʨʘʭʫʥʦʢ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʧʝʨʝʨʽʟʫ 

ɼʘʣʽ ï ʪʠʧʠ ʚʫʟʣʽʚ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʚ 

ʇʂ ʃɯʈɸ-ʉɸʇʈ.  
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ʐʘʨʥʽʨʥʽ ʙʘʟʠ ʢʦʣʦʥ: 

 

ɾʦʨʩʪʢʽ ʙʘʟʠ ʢʦʣʦʥ: 

 

ʐʘʨʥʽʨʥʝ, ʞʦʨʩʪʢʝ ʪʘ ʬʣʘʥʮʝʚʝ ʧʨʠʤʠʢʘʥʥʷ ʙʘʣʢʠ ʜʦ ʢʦʣʦʥʠ: 

 

ʄʦʥʪʘʞʥʽ ʩʪʠʢʠ ʢʦʣʦʥ ʪʘ ʙʘʣʦʢ ʥʘ ʥʘʢʣʘʜʢʘʭ ʽ ʬʣʘʥʮʷʭ: 

 

ʇʨʠʤʠʢʘʥʥʷ ʙʘʣʦʢ: 

 

ʇʨʠʤʠʢʘʥʥʷ ʟʚôʷʟʢʫ: 

 

ʌʝʨʤʦʚʽ ʚʫʟʣʠ: 
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ʊʘʢʠʤ ʯʠʥʦʤ ʇʂ ʃɯʈɸ-ʉɸʇʈ ʤʦʞʝ ʨʦʟʨʘʭʫʚʘʪʠ 45 ʪʠʧʽʚ ʚʫʟʣʽʚ. 

ɹʘʛʘʪʦ ʮʝ ʯʠ ʤʘʣʦ? ʗʢʱʦ ʤʠ ʛʦʚʦʨʠʤʦ ʧʨʦ ʚʩʽ ʚʫʟʣʠ, ʪʦ 45 ï ʢʨʘʧʣʷ 

ʚ ʤʦʨʽ ʟ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʨʽʟʥʦʤʘʾʪʪʷ ʚʫʟʣʽʚ ʤʝʪʘʣʝʚʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ. ɸʣʝ ʜʘʚʘʡʪʝ ʪʨʦʭʠ ʧʦʤʽʨʢʫʻʤʦ. ʂʦʞʝʥ ʟ ʚʫʟʣʽʚ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʟôʻʜʥʘʥʴ ʧʘʨ ʝʣʝʤʝʥʪʽʚ ʤʽʞ ʩʦʙʦʶ. ʈʦʟʨʘʭʫʥʦʢ ʚʫʟʣʽʚ 

ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʤʝʥʪʘ ʚ ʟʦʥʽ ʚʫʟʣʘ, ʤʦʞʣʠʚʦ, ʦʩʣʘʙʣʝʥʦʛʦ 

ʦʪʚʦʨʘʤʠ ʘʙʦ ʟʚʘʨʥʠʤʠ ʰʚʘʤʠ, ʪʘ ʨʦʟʨʘʭʫʥʢʫ ʜʦʜʘʪʢʦʚʠʭ 

ʝʣʝʤʝʥʪʽʚ ʚʫʟʣʘ: ʥʘʢʣʘʜʦʢ, ʬʘʩʦʥʦʢ, ʟʚʘʨʥʠʭ ʰʚʽʚ, ʙʦʣʪʽʚ. ʗʢʱʦ ʤʠ 

ʨʦʟʜʽʣʠʤʦ ʚʫʟʦʣ ʥʘ ʧʘʨʠ ʟôʻʜʥʘʥʴ, ʪʦ ʚʠʷʚʠʪʴʩʷ, ʱʦ ʪʠʧʽʚ ʪʘʢʠʭ 

ʟôʻʜʥʘʥʴ ʚʞʝ ʥʘʙʘʛʘʪʦ ʤʝʥʰʝ. ʊʦʙʪʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʇʂ ʃɯʈɸ-

ʉɸʇʈ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʥʝ 45 ʪʠʧʽʚ ʚʫʟʣʽʚ, ʘ ʩʪʽʣʴʢʠ ʪʠʧʽʚ ʚʫʟʣʽʚ, 

ʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʶʪʴ ʢʦʤʙʽʥʘʮʽʾ ʟ ʮʠʭ 45 ï ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ. ɸ ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʥʦʾ ʛʝʥʝʨʘʮʽʾ ʢʨʝʩʣʝʥʴ ʪʠʭ ʚʫʟʣʽʚ, ʷʢʽ ʥʝ ʚʭʦʜʷʪʴ ʚ 45 

ʚʠʱʝʟʛʘʜʘʥʠʭ, ʚ ʇʂ ʃɯʈɸ-ʉɸʇʈ ʧʝʨʝʜʙʘʯʝʥʠʡ ʜʫʞʝ ʧʨʦʩʪʠʡ 

ʽʥʩʪʨʫʤʝʥʪ ʉʢʣʘʜʥʽ ʚʫʟʣʠ (ʨʠʩ. 1.8). ɿ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ 

ʤʦʞʥʘ ʩʬʦʨʤʫʚʘʪʠ ʦʙôʻʢʪ çʉʢʣʘʜʥʠʡ ʚʫʟʦʣè, ʽ ʜʦʜʘʪʠ ʜʦ ʥʴʦʛʦ 

ʜʝʢʽʣʴʢʘ çʧʨʦʩʪʠʭ ʚʫʟʣʽʚè, ʚʫʟʣʽʚ, ʪʠʧʠ ʷʢʠʭ ʚʤʽʻ ʨʦʟʨʘʭʦʚʫʚʘʪʠ 

ʇʂ ʃɯʈɸ-ʉɸʇʈ. ɿ ʦʙôʻʜʥʘʥʠʭ ʪʘʢʠʤ ʯʠʥʦʤ ʚ ʦʜʠʥ ʦʙôʻʢʪ 

ʜʝʢʽʣʴʢʦʭ ʚʫʟʣʽʚ ʟ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʽʜʩʠʩʪʝʤʠ ʂʄ-ʉɸʇʈ 

ʢʦʥʩʪʨʫʶʻʪʴʩʷ ʻʜʠʥʘ ʪʨʠʚʠʤʽʨʥʘ ʤʦʜʝʣʴ ʚʫʟʣʘ ʽ ʥʘʣʝʞʥʽ ʢʨʝʩʣʝʥʥʷ 

(ʜʠʚ. ʨʠʩ. 1.8).  

 

 
ʈʠʩ. 1.8 ɯʥʩʪʨʫʤʝʥʪ ʇʂ ʃɯʈɸ-ʉɸʇʈ çʉʢʣʘʜʥʽ ʚʫʟʣʠè ʪʘ ʘʚʪʦʤʘʪʠʯʥʦ 

ʟʛʝʥʝʨʦʚʘʥʽ ʢʨʝʩʣʝʥʥʷ ʩʢʣʘʜʥʦʛʦ ʚʫʟʣʘ (ʉʊʂ-ʉɸʇʈ  ʂʄ-ʉɸʇʈ) 
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ʅʘʞʘʣʴ, ʥʘʚʽʪʴ ʪʘʢʠʤ çʭʠʪʨʠʤè ʩʧʦʩʦʙʦʤ ʥʝ ʚʜʘʻʪʴʩʷ ʦʭʦʧʠʪʠ 

ʚʩʽ ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʫʟʣʠ. ʄʦʞʣʠʚʦ, ʪʦʜʽ ʩʪʘʥʝ ʚ ʥʘʛʦʜʽ ʜʚʽ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʨʦʛʨʘʤʠ ʟ ʽʥʰʦʛʦ ʢʦʤʧʣʝʢʪʫ ʧʨʦʛʨʘʤ ʧʽʜ ʥʘʟʚʦʶ 

ɽʉʇʈɯ. ɽʉʇʈɯ (ʨʦʩ. ʕʣʝʢʪʨʦʥʥʳʡ ʉʇʈʘʚʦʯʥʠʢ ʀʥʞʝʥʝʨʘ) ʥʝ ʤʘʻ 

ʪʘʢʠʭ ʧʦʪʫʞʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʅɼʉ ʷʢ ʇʂ ʃɯʈɸ-

ʉɸʇʈ, ʟʘʪʝ ʚʽʥ ʟʨʫʯʥʽʰʠʡ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʥʝʚʝʣʠʢʠʭ ʟʘʜʘʯ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʨʦʟʨʘʭʫʥʢʦʤ ʤʽʮʥʦʩʪʽ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɺʩʽ 

ʧʨʦʛʨʘʤʠ, ʦʙôʻʜʥʘʥʽ ʚ ɽʉʇʈɯ ʪʝʞ ʥʝʚʝʣʠʢʽ ʽ ʩʭʦʞʽ ʥʘ ʩʪʘʪʪʽ 

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʦʚʽʜʥʠʢʘ ʧʦ ʽʥʞʝʥʝʨʥʠʤ ʤʝʪʦʜʘʤ. ɽʉʇʈɯ ʤʽʩʪʠʪʴ 

ʧʦʤʽʞ ʽʥʰʠʭ ʨʦʟʨʘʭʫʥʦʢ ʥʘʡʧʨʦʩʪʽʰʠʭ ʟôʻʜʥʘʥʴ 

ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ: ʟʚʘʨʥʦʛʦ ʽ ʙʦʣʪʦʚʦʛʦ (ʨʠʩ. 1.9).  

 
ʈʠʩ. 1.9 ʇʨʦʛʨʘʤʠ ʨʦʟʨʘʭʫʥʢʫ ʟʚʘʨʥʠʭ ʰʚʽʚ ʪʘ ʙʦʣʪʽʚ  

ʢʦʤʧʣʝʢʪʫ ʧʨʦʛʨʘʤ ɽʉʇʈɯ 

ʊʝʧʝʨ ʤʠ ʚʞʝ ʟʥʘʻʤʦ, ʚ ʯʦʤʫ ʇʂ ʃɯʈɸ-ʉɸʇʈ ʤʦʞʝ ʧʽʜʤʽʥʠʪʠ 

ʽʥʞʝʥʝʨʘ, ʘ ʚ ʯʦʤʫ ï ʥʽ. ʇʂ ʃɯʈɸ-ʉɸʇʈ ʘʚʪʦʤʘʪʠʟʫʻ ʨʦʟʨʘʭʫʥʦʢ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʽʥʞʝʥʝʨʥʠʭ ʟʘʜʘʯ, ʘ ʜʣʷ ʽʥʰʠʭ ʥʘʜʘʻ ʽʥʩʪʨʫʤʝʥʪʠ 

ʜʣʷ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ɼʦʢʣʘʜʥʠʡ ʦʧʠʩ ʤʝʪʦʜʽʚ ʯʠʩʝʣʴʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʅɼʉ ʚʠʭʦʜʠʪʴ ʟʘ ʨʘʤʢʠ ʮʴʦʛʦ ʧʦʩʽʙʥʠʢʘ. ʄʠ 

ʘʜʨʝʩʫʻʤʦ ʟʘʮʽʢʘʚʣʝʥʦʛʦ ʯʠʪʘʯʘ ʜʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, 

ʥʘʧʨʠʢʣʘʜ çʂʦʤʧôʶʪʝʨʥʽ ʤʦʜʝʣʽ ʢʦʥʩʪʨʫʢʮʽʡè1, ʯʠ çʄʝʪʦʜ 

ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ: ʪʝʦʨʽʷ ʽ ʯʠʩʣʦʚʘ ʨʝʘʣʽʟʘʮʽʷè2 ʽ ʜʘʣʽ ʧʦʨʠʥʝʤʦ 

ʚ ʜʝʪʘʣʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʞʝʥʝʨʥʠʭ ʤʝʪʦʜʽʚ, ʨʝʘʣʽʟʦʚʘʥʠʭ ʚ ʇʂ 

ʃɯʈɸ-ʉɸʇʈ.  

 
1 ɻʦʨʦʜʝʮʢʠʡ ɸ. ʉ., ɽʚʟʝʨʦʚ ʀ. ɼ. ʂʦʤʧʴʶʪʝʨʥʳʝ ʤʦʜʝʣʠ ʢʦʥʩʪʨʫʢʮʠʡ. ï ʂ.:ʌɸʂʊ, 2005 

ï 146 ʩʪʨ. 
2 ʄʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʪʝʦʨʠʷ ʠ ʯʠʩʣʝʥʥʘʷ ʨʝʘʣʠʟʘʮʠʷ / ɻʦʨʦʜʝʮʢʠʡ ɸ.ʉ. ʠ ʜʨ. ï 

ʂ.:ʌɸʂʊ, 1997 ï 138 ʩʪʨ. 
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ʗʢ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʇʂ ʃɯʈɸ-ʉɸʇʈ ʜʣʷ ʽʥʞʝʥʝʨʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ 

ʩʪʝʨʞʥʝʚʠʭ ʝʣʝʤʝʥʪʽʚ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʾʭʥʽʭ ʚʫʟʣʽʚ? ʗʢ 

ʦʪʨʠʤʘʪʠ ʨʦʙʦʯʽ ʢʨʝʩʣʝʥʥʷ ʟ ʜʦʧʦʤʦʛʦʶ ʇʂ ʃɯʈɸ-ʉɸʇʈ? ʇʨʦ ʮʝ 

ʥʘʩʪʫʧʥʽ ʨʦʟʜʣ̔ʠ.  

1.6. ʆʩʥʦʚʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʩʪʝʨʞʥʝʚʠʭ 

ʝʣʝʤʝʥʪʽʚ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ  

ɹʫʣʦ ʙ ʯʫʜʦʚʦ ʥʘʢʘʟʘʪʠ: çʂʦʤʧôʶʪʝʨʫ, ʜʦʨʦʛʝʥʴʢʠʡ, ʘʥʫ ʞ ʤʦ 

ʨʦʟʨʘʭʫʡ ʤʝʥʽ ʙʫʜʠʥʦʯʦʢ ʥʘ 12 ʧʦʚʝʨʭʽʚ ʟ ʨʦʟʤʽʨʘʤʠ ʚ ʧʣʘʥʽ 15 ʥʘ 

60 ʤʝʪʨʽʚ! ɯ ʥʝ ʟʘʙʫʜʴ ʨʦʙʦʯʽ ʢʨʝʩʣʝʥʥʷ ʽ ʢʘʚʫ ʜʣʷ ʤʝʥʝ!è ɸʣʝ 

ʜʽʡʩʥʽʩʪʴ ʥʝʚʙʣʘʛʘʥʥʘ ʽ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ, 

ʜʦʚʦʜʠʪʴʩʷ ʫʚʘʞʥʦ ʽ ʥʝ ʦʜʠʥ ʨʘʟ ʚʚʦʜʠʪʠ ʚʠʭʽʜʥʽ ʜʘʥʽ ʽ 

ʧʝʨʝʩʚʽʜʯʫʚʘʪʠʩʴ ʚ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ.  

ɼʣʷ ʽʥʞʝʥʝʨʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʤʝʥʪʽʚ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚ 

ʇʂ ʃɯʈɸ-ʉɸʇʈ ʧʨʠʟʥʘʯʝʥʘ ʧʽʜʩʠʩʪʝʤʘ ʉʊʂ-ʉɸʇʈ. ʈʦʟʨʘʭʫʥʦʢ 

ʩʪʝʨʞʥʝʚʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʚʽʪʯʠʟʥʷʥʠʤʠ ʥʦʨʤʘʤʠ 

ʉʅʠʇ 2.23.81* ʘʙʦ ʟʘ ʟʘʨʫʙʽʞʥʠʤʠ ʥʦʨʤʘʤʠ: ʻʚʨʦʥʦʨʤʘʤʠ 

Eurocode 3.1.1 ENV 1993ï1ï1:1992 ʯʠ ʥʦʨʤʘʤʠ ʉʐɸ LRFD (AISC) 

2nd edition. ʄʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʧʦ ɭʚʨʦʢʦʜ ʪʘ LRFD (LRFD = 

Load and Resistance Factor Design = ʨʦʟʨʘʭʫʥʦʢ ʧʦ ʢʦʝʬʽʮʽʻʥʪʘʤ 

ʥʘʚʘʥʪʘʞʝʥʴ ʪʘ ʦʧʦʨʫ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʇʂ ʃɯʈɸ-ʉɸʇʈ ʥʝ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʨʦʟʨʘʭʫʥʢʫ ʧʦ ʉʅʠʇ. ɼʝʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʣʠʰʝ 

ʧʝʨʝʣʽʢ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʪʘ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʚ ʪʘʙʣʠʮʷʭ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʘʣʝ ʬʦʨʤʘ ʚʭʽʜʥʠʭ ʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ. 

ʇʨʘʚʜʘ, ʚ ʨʦʟʨʘʭʫʥʢʫ ʧʦ ʻʚʨʦʥʦʨʤʘʭ ʻ ʦʜʠʥ ʜʦʜʘʪʦʢ, ʷʢʦʛʦ ʥʝʤʘʻ 

ʘʥʽ ʚ ʨʦʟʨʘʭʫʥʢʫ ʧʦ ʝʣʝʤʝʥʪʘ ʧʦ ʉʅʠʇ, ʥʽ ʚ ʨʦʟʨʘʭʫʥʢʫ ʧʦ LRFD: 

ʧʽʩʣʷ ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʤʝʥʪʘ ʧʦ ɭʚʨʦʢʦʜ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 

ʪʨʘʩʫʚʘʥʥʷ, ʪʦʙʪʦ ʧʦʚʥʠʡ, ʨʦʟʜʨʫʢʦʚʘʥʠʡ ʢʨʦʢ ʟʘ ʢʨʦʢʦʤ, ʭʽʜ 

ʨʦʟʨʘʭʫʥʢʫ. ʍʦʯ ʪʘʢʠʡ ʢʦʨʠʩʥʠʡ ʜʦʜʘʪʦʢ ʽ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʫ 

ʚʠʚʯʝʥʥʽ ʻʚʨʦʥʦʨʤ, ʪʘ ʚ ʮʴʦʤʫ ʧʦʩʽʙʥʠʢʫ ʤʠ ʦʙʤʠʥʝʤʦ ʨʦʟʨʘʭʫʥʦʢ 

ʧʦ ɭʚʨʦʢʦʜ ʪʘ LRFD ʽ ʟʦʩʝʨʝʜʠʤʦʩʴ ʪʽʣʴʢʠ ʥʘ ʨʦʟʨʘʭʫʥʢʫ ʧʦ ʉʅʠʇ 

2.23.81*. 

ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ. ɺʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʤʝʥʪʽʚ ʻ ʬʦʨʤʘ ʪʘ ʨʦʟʤʽʨʠ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ, 

ʜʦʚʞʠʥʘ ʝʣʝʤʝʥʪʘ, ʟʫʩʠʣʣʷ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʝʣʝʤʝʥʪʽ ʪʘ ʜʝʷʢʽ 

ʜʦʜʘʪʢʦʚʽ ʜʘʥʽ. ʗʢʱʦ ʬʦʨʤ, ʨʦʟʤʽʨʠ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ, 

ʜʦʚʞʠʥʘ ʝʣʝʤʝʥʪʘ ʪʘ ʟʫʩʠʣʣʷ ʧʨʠʭʦʜʷʪʴ ʟ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʽ 
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ʨʝʟʫʣʴʪʘʪʽʚ ʩʪʘʪʠʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ, ʪʦ ʨʝʰʪʫ ʜʘʥʠʭ ʜʦʚʦʜʠʪʴʩʷ 

ʟʘʜʘʚʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʨʦʟʨʘʭʫʥʢʦʤ ʧʦ ʉʅʠʇ ʚ ʧʽʜʩʠʩʪʝʤʽ 

ʉʊʂ-ʉɸʇʈ. ɼʦʜʘʪʢʦʚʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʻ ʤʘʪʝʨʽʘʣ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ, ʨʦʟʨʘʭʫʥʢʦʚʽ ʜʦʚʞʠʥʠ ʝʣʝʤʝʥʪʽʚ, ʜʦʧʫʩʪʠʤʘ 

ʛʥʫʯʢʽʩʪʴ, ʜʦʧʫʩʪʠʤʠʡ ʧʨʦʛʠʥ ʝʣʝʤʝʥʪʘ ʪʘ ʫʤʦʚʠ ʟʘʢʨʽʧʣʝʥʥʷ.  

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ. ʈʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʫ ʻ ʨʝʟʫʣʴʪʘʪʠ 

ʧʝʨʝʚʽʨʦʢ ʧʦ ʬʦʨʤʫʣʘʤ ʉʅʠʇ 2.23.81*. ʑʦ ʮʝ ʟʘ ʯʠʩʣʘ? ʈʝʟʫʣʴʪʘʪ 

ʢʦʞʥʦʾ ʧʝʨʝʚʽʨʢʠ ʧʦ ʬʦʨʤʫʣʽ ʉʅʠʇ ʚ ʉʊʂ-ʉɸʇʈ ʚʠʛʣʷʜʘʻ ʪʘʢʠʤ 

ʯʠʥʦʤ: 

%100% Ö=
R

s

 
ʊʫʪ ů ï ʜʽʡʩʥʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ, ʷʢʠʡ ʧʝʨʝʚʽʨʷʻʪʴʩʷ, R ï ʦʧʽʨ 

ʝʣʝʤʝʥʪʘ, ʪʦʙʪʦ ʜʦʧʫʩʪʠʤʝ ʘʙʦ ʛʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ. ʗʢ ʚʠʜʥʦ, 

ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʝʚʽʨʦʢ ʚʠʨʘʞʘʶʪʴʩʷ ʚ ʧʨʦʮʝʥʪʘʭ. ʅʘʧʨʠʢʣʘʜ, 

ʧʝʨʝʚʽʨʢʘ ʤʽʮʥʦʩʪʽ ʨʦʟʪʷʛʥʝʥʦʛʦ ʝʣʝʤʝʥʪʘ ʚʠʨʘʞʘʻʪʴʩʷ ʪʘʢ: N/A Ò 

RyĀɔc, ʪʦʜʽ ů = N/A, R= RyĀɔc, ʪʦʙʪʦ ů ʚ ʜʘʥʦʤʫ ʨʘʟʽ ï ʥʘʧʨʫʞʝʥʥʷ ʚ 

ʮʝʥʪʨʘʣʴʥʦ ʨʦʟʪʷʛʥʝʥʦʤʫ ʝʣʝʤʝʥʪʽ, ʘ R ï ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʦʧʽʨ ʩʪʘʣʽ 

ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʫ ʫʤʦʚ ʨʦʙʦʪʠ. 
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ʇʨʠ ʧʝʨʝʚʽʨʮʽ ʧʨʦʛʠʥʫ ʜʽʡʩʥʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ů 

ʜʦʨʽʚʥʶʚʘʪʠʤʝ ʨʝʘʣʴʥʦʤʫ ʧʨʦʛʠʥʫ f, ʘ ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ R 

ʜʦʨʽʚʥʶʚʘʪʠʤʝ ʜʦʧʫʩʪʠʤʦʤʫ ʧʨʦʛʠʥʫ [ f ]. ʇʝʨʝʚʽʨʢʘ ʛʨʘʥʠʯʥʦʛʦ 

ʧʨʦʛʠʥʫ ʚʠʛʣʷʜʘʪʠʤʝ ʪʘʢ: 
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ʏʠʩʣʦ, ʦʪʨʠʤʘʥʝ ʧʦ ʬʦʨʤʫʣʽ (1.1), ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʦʮʝʥʪʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʩʫʯʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ. ʇʨʦʮʝʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʝʩʫʯʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʚ ʝʣʝʤʝʥʪʽ ʤʘʻ ʙʫʪʠ ʤʝʥʰʝ 100%. ʗʢʱʦ 

ʧʨʦʮʝʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʣʴʰʠʡ ʟʘ 100%, ʪʦ ʚʽʜʧʦʚʽʜʥʘ ʚʠʤʦʛʘ ʥʦʨʤ 

ʥʝ ʜʦʪʨʠʤʘʥʘ. ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʤʝʥʪʘ ʧʦ ʢʦʞʥʽʡ ʟ ʥʝʦʙʭʽʜʥʠʭ ʟʘ 

ʉʅʠʇ ʬʦʨʤʫʣ ʚʠʚʦʜʠʪʴʩʷ ʧʨʦʮʝʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʩʫʯʦʾ 

ʩʧʨʦʤʦʞʥʦʩʪʽ. 
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ʈʠʩ. 1.10 ʇʨʠʢʣʘʜ ʪʘʙʣʠʮʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʅʘʧʨʠʢʣʘʜ, ʥʘ ʨʠʩ. 1.10 ʚ ʪʘʙʣʠʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʥʦʨ ï ʧʨʦʮʝʥʪ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʩʫʯʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʧʦ ʥʦʨʤʘʣʴʥʠʤ ʥʘʧʨʫʞʝʥʥʷʤ 

ʪʘʫ ï ʧʦ ʜʦʪʠʯʥʠʤ, ʽ ʪ.ʜ. ɹʽʣʴʰ ʜʦʢʣʘʜʥʦ ʢʦʞʝʥ ʟ ʧʨʦʮʝʥʪʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʩʫʯʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʨʦʟʛʣʷʥʫʪʠʡ ʚ ʥʘʩʪʫʧʥʠʭ 

ʨʦʟʜʽʣʘʭ. ʎʽ ʞ ʧʨʦʮʝʥʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʥʘ ʧʨʦʛʣʷʥʫʪʠ ʛʨʘʬʽʯʥʦ 

ʚ ʚʠʛʣʷʜʽ ʤʦʟʘʾʢʠ (ʨʠʩ. 1.11). ʄʦʞʥʘ ʪʘʢʦʞ ʚʽʜʰʫʢʘʪʠ ʝʣʝʤʝʥʪʠ ʥʘ 

ʩʭʝʤʽ ʧʦ ʾʭʥʴʦʤʫ ʧʨʦʮʝʥʪʫ, ʥʘʧʨʠʢʣʘʜ, ʝʣʝʤʝʥʪʠ, ʚ ʷʢʠʭ ʧʨʦʮʝʥʪ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʩʫʯʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʙʽʣʴʰʝ 100%, ʪʦʙʪʦ ʝʣʝʤʝʥʪʠ, 

ʚʠʤʦʛʠ ʉʅʠʇ ʚ ʷʢʠʭ ʥʝ ʚʠʢʦʥʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʘ 

çʇʦʣʽʌʽʣʴʪʨè.  

ʇʽʜʙʽʨ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʝʣʝʤʝʥʪʫ. ʗʢ ʚʞʝ ʙʫʣʦ ʩʢʘʟʘʥʦ, 

ʨʦʟʨʘʭʫʥʦʢ ʉʊʂ-ʉɸʇʈ ʧʦʣʷʛʘʻ ʚ ʧʝʨʝʚʽʨʮʽ ʯʠ ʧʽʜʙʦʨʽ ʝʣʝʤʝʥʪʽʚ. 

ʇʽʜʙʽʨ ʝʣʝʤʝʥʪʫ ʚ ʉʊʂ-ʉɸʇʈ ï ʮʝ ʚʠʙʽʨ ʟ ʪʘʙʣʠʮʽ ʩʦʨʪʘʤʝʥʪʽʚ 

ʧʨʦʬʽʣʶ, ʷʢʠʡ ʟʘʜʦʚʦʣʴʥʷʻ ʚʩʽʤ ʧʝʨʝʚʽʨʢʘʤ ʉʅʠʇ, ʪʦʙʪʦ ʪʘʢʦʛʦ, ʫ 

ʷʢʦʛʦ ʚʩʽ ʧʨʦʮʝʥʪʠ ʥʝʩʫʯʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʤʝʥʰʽ 100%. ʇʦʨʷʜʦʢ 

ʧʽʜʙʦʨʫ ï ʚʽʜ ʧʝʨʰʦʛʦ ʜʦ ʦʩʪʘʥʥʴʦʛʦ ʨʷʜʢʘ ʪʘʙʣʠʮʽ ʩʦʨʪʘʤʝʥʪʫ. 

ʊʘʙʣʠʮʽ ʩʦʨʪʘʤʝʥʪʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʻ ʇʂ ʃɯʈɸ-ʉɸʇʈ, ʤʦʞʥʘ 

ʨʝʜʘʛʫʚʘʪʠ, ʜʦʧʦʚʥʶʶʯʠ ʥʦʚʽ, ʚʠʜʘʣʷʶʯʠ ʥʝʧʦʪʨʽʙʥʽ ʧʨʦʬʽʣʽ ʪʘ 

ʟʤʽʥʶʶʯʠ ʾʭʥʽʡ ʧʦʨʷʜʦʢ ʫ ʪʘʙʣʠʮʽ. ʇʦʯʘʪʢʦʚʦ ʚʩʽ ʪʘʙʣʠʮʽ 

ʩʦʨʪʘʤʝʥʪʫ ʚʽʜʩʦʨʪʦʚʘʥʽ ʧʦ ʧʣʦʱʽ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ, ʘʣʝ ʤʦʞʥʘ 

ʚʽʜʩʦʨʪʫʚʘʪʠ ʾʭ ʚ ʙʫʜʴï̫ ʢʦʤʫ ʽʥʰʦʤʫ ʧʦʨʷʜʢʫ. ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ 

ʚʽʜʩʦʨʪʫʚʘʪʠ ʜʚʦʪʘʚʨʠ ʚ ʪʘʙʣʠʮʽ ʧʦ ʚʠʩʦʪʽ. ʊʦʜʽ ʧʽʜʙʠʨʘʪʠʩʷ ʙʫʜʝ 

ʥʝ ʜʚʦʪʘʚʨ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʤʘʩʦʶ, ʘ ʜʚʦʪʘʚʨ ʟ ʤʽʥʽʤʘʣʴʥʦ ʚʠʩʦʪʦʶ. 

ɼʣʷ ʨʝʜʘʛʫʚʘʥʥʷ ʪʘʙʣʠʮʴ ʩʦʨʪʘʤʝʥʪʽʚ ʩʣʫʞʠʪʴ ʧʨʦʛʨʘʤʘ ʃɯʈïʈʉ 

(ʈʝʜʘʢʪʦʨ ʉʦʨʪʘʤʝʥʪʽʚ). 
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ʈʠʩ. 1.11 ʄʦʟʘʾʢʘ ʨʝʟʫʣʴʪʘʪʽʚ 

ʃʦʢʘʣʴʥʠʡ ʨʦʟʨʘʭʫʥʦʢ. ʗʢʱʦ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʘʭʫʚʘʪʠ ʥʝ ʮʽʣʠʡ 

ʙʫʜʠʥʦʢ, ʘ ʦʜʥʫ ʙʘʣʢʫ ʯʠ ʦʜʥʫ ʢʦʣʦʥʫ, ʩʢʣʘʜʘʪʠ ʨʦʟʨʘʭʫʥʢʦʚʫ 

ʩʭʝʤʫ ʚ ʇʂ ʃɯʈɸ-ʉɸʇʈ ʽ ʚʠʢʦʥʫʚʘʪʠ ʩʪʘʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ 

ʥʝʟʨʫʯʥʦ. ɼʣʷ ʮʴʦʛʦ ʙʽʣʴʰʝ ʧʽʜʭʦʜʠʪʴ ʣʦʢʘʣʴʥʠʡ ʨʦʟʨʘʭʫʥʦʢ 

ʝʣʝʤʝʥʪʘ. ʃʦʢʘʣʴʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʜʦʟʚʦʣʷʻ ʨʦʟʨʘʭʫʚʘʪʠ ʝʣʝʤʝʥʪ, 

ʢʦʨʠʩʪʫʶʯʠʩʴ ʪʽʣʴʢʠ ʟʘʩʦʙʘʤʠ ʉʊʂ-ʉɸʇʈ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ 

ʧʦʚʥʽʩʪʶ ʟʘʜʘʪʠ ʚʠʭʽʜʥʽ ʜʘʥʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚʥʫʪʨʽʰʥʽ ʟʫʩʠʣʣʷ, ʷʢʽ 

ʜʽʶʪʴ ʚ ʝʣʝʤʝʥʪʽ. ʄʦʞʥʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʦʢʘʣʴʥʠʡ ʨʝʞʠʤ 

ʨʦʟʨʘʭʫʥʢʫ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʤʝʥʪʘ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ. ʎʝ 

ʟʨʫʯʥʦ, ʢʦʣʠ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʢʽʣʴʢʘ ʧʝʨʝʚʽʨʦʢ ʦʜʥʦʛʦ ʡ ʪʦʛʦ ʞ 

ʝʣʝʤʝʥʪʘ, ʥʘʧʨʠʢʣʘʜ, ʚʘʨʽʶʶʯʠ ʧʝʨʝʨʽʟʠ ʜʚʦʪʘʚʨïʢʦʨʦʙʢʘïh ʚʝʣʝʨ, 

ʱʦʙ ʚʠʟʥʘʯʠʪʠʩʷ ʟ ʥʘʡʢʨʘʱʠʤ. ɺʘʨʽʶʚʘʪʠ ʤʦʞʥʘ ʥʝ ʪʽʣʴʢʠ 

ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ, ʘʣʝ ʡ ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʫʩʠʣʣʷ, ʥʘʧʨʠʢʣʘʜ, ʱʦʙ 

ʚʠʟʥʘʯʠʪʠ, ʯʠ ʚʠʪʨʠʤʘʻ ʮʝʡ ʝʣʝʤʝʥʪ ʜʦʜʘʪʢʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʨʠʩ. 

1.12). 
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ʈʠʩ. 1.12 ʃʦʢʘʣʴʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʝʣʝʤʝʥʪʘ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʪʘ 

ʥʝʟʘʣʝʞʥʠʡ ʨʦʟʨʘʭʫʥʦʢ 

ʇʦʟʥʘʡʦʤʠʚʰʠʩʴ ʟ ʧʨʠʥʮʠʧʘʤʠ ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʤʝʥʪʽʚ ʚ ʉʊʂ-

ʉɸʇʈ, ʧʝʨʝʡʜʝʤʦ ʜʦ ʡʦʛʦ ʜʦʢʣʘʜʥʦʛʦ ʨʦʟʛʣʷʜʫ. 

1.6.1. ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʆʪʞʝ, ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʻ ʟʫʩʠʣʣʷ, ʧʦʧʝʨʝʯʥʠʡ 

ʧʝʨʝʨʽʟ ʝʣʝʤʝʥʪʘ ʪʘ ʤʘʪʝʨʽʘʣ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ, ʜʦʚʞʠʥʘ 

ʝʣʝʤʝʥʪʘ, ʨʦʟʨʘʭʫʥʢʦʚʘ ʜʦʚʞʠʥʘ ʝʣʝʤʝʥʪʘ, ʜʦʧʫʩʪʠʤʘ ʛʥʫʯʢʽʩʪʴ, 

ʜʦʧʫʩʪʠʤʠʡ ʧʨʦʛʠʥ ʝʣʝʤʝʥʪʘ ʪʘ ʫʤʦʚʠ ʡʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ. ʑʝ ʜʝʷʢʽ 

ʜʘʥʽ ʥʝʦʙʭʽʜʥʦ ʟʘʜʘʪʠ, ʱʦʙ ʧʨʘʚʠʣʴʥʦ ʦʙʨʘʭʫʚʘʪʠ ʧʨʦʛʠʥ 

ʝʣʝʤʝʥʪʽʚ. ʈʦʟʨʘʭʫʥʦʢ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ɼɹʅ ɺ.1.1ï12:2006 

çɹʫʜʽʚʥʠʮʪʚʦ ʫ ʩʝʡʩʤʽʯʥʠʭ ʨʘʡʦʥʘʭ ʋʢʨʘʾʥʠè ʥʝ ʚʠʤʘʛʘʻ ʚʽʜ 

ʢʦʨʠʩʪʫʚʘʯʘ ʉʊʂ-ʉɸʇʈ ʚʚʦʜʫ ʜʦʜʘʪʢʦʚʠʭ ʜʘʥʠʭ, ʘʣʝ ʪʝʞ ʙʫʜʝ 

ʢʦʨʦʪʝʥʴʢʦ ʧʨʦ̔ ʣʶʩʪʨʦʚʘʥʠʡ ʚ ʮʴʦʤʫ ʨʦʟʜʽʣʽ. ʇʝʨʝʜ ʨʦʟʨʘʭʫʥʢʦʤ 

ʤʦʞʥʘ ʪʘʢʦʞ ʟʘʜʘʪʠ ʫʥʽʬʽʢʘʮʽʶ ʟʫʩʠʣʴ ʚ ʝʣʝʤʝʥʪʘʭ ʪʘ ʩʪʚʦʨʠʪʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ, ʘʣʝ ʧʨʦ ʫʥʽʬʽʢʘʮʽʶ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ 

ʝʣʝʤʝʥʪʠ ʡʪʠʤʝʪʴʩʷ ʚ ʥʘʩʪʫʧʥʦʤʫ ʨʦʟʜʣ̔ʽ.  

ɿʚʠʯʘʡʥʦ, ʥʘʩʧʨʘʚʜʽ ʨʦʟʨʘʭʫʥʦʢ ʢʦʥʩʪʨʫʢʮʽʾ ʧʦʯʠʥʘʻʪʴʩʷ ʟ 

ʧʦʙʫʜʦʚʠ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʜʣʷ ʩʪʘʪʠʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʽ 

ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʟʫʩʠʣʴ, ʷʢ ʙʫʣʦ ʚʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1.1, 

çʇʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚ ʇʂ ʃɯʈɸ-ʉɸʇʈè. 

ɸʣʝ ʚ ʮʴʦʤʫ ʧʦʩʽʙʥʠʢʫ ʤʠ ʥʝ ʟʘʯʽʧʘʪʠʤʝʤʦ ʚʝʣʠʢʫ ʪʝʤʫ ʧʦʙʫʜʦʚʠ 

ʤʦʜʝʣʝʡ ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʄʉɽ). ʃʠʰʝ ʧʦʚʪʦʨʠʤʦ ʚʞʝ 
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ʩʢʘʟʘʥʝ: ʜʣʷ ʧʦʙʫʜʦʚʠ ʄʉɽ ʤʦʜʝʣʽ ʥʝʦʙʭʽʜʥʦ ʷʢ ʤʽʥʽʤʫʤ 

ʨʦʟʤʽʩʪʠʪʠ ʩʢʽʥʯʝʥʥʽ ʝʣʝʤʝʥʪʠ ʚ ʧʨʦʩʪʦʨʽ ʽ ʟʚôʷʟʘʪʠ ʾʭ ʚʫʟʣʘʤʠ ʜʣʷ 

ʩʫʤʽʩʥʦʾ ʨʦʙʦʪʠ; ʥʘʢʣʘʩʪʠ ʚʽʜʧʦʚʽʜʥʽ ʚôʷʟʽ, ʤʦʞʣʠʚʦ ʰʘʨʥʽʨʠ; 

ʧʦʧʝʨʝʜʥʴʦ ʧʨʠʟʥʘʯʠʪʠ ʧʦʧʝʨʝʯʥʽ ʧʝʨʝʨʽʟʠ ʝʣʝʤʝʥʪʽʚ; ʥʘʚʘʥʪʘʞʠʪʠ 

ʝʣʝʤʝʥʪʠ, ʟʛʨʫʧʫʚʘʚʰʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʟʘʚʘʥʪʘʞʝʥʥʷ. ɭʜʠʥʠʤ 

ʥʦʚʠʤ ʢʨʦʢʦʤ, ʧʨʦ ʷʢʠʡ ʱʝ ʥʝ ʟʛʘʜʫʚʘʣʦʩʷ, ʻ ʧʦʙʫʜʦʚʘ ʩʧʦʣʫʯʝʥʴ 

ʟʘʚʘʥʪʘʞʝʥʴ ʘʙʦ ʩʧʦʣʫʯʝʥʴ ʟʫʩʠʣʴ. ʇʨʦ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʩʧʦʣʫʯʝʥʥʷ 

ʟʘʚʘʥʪʘʞʝʥʴ ʪʘ ʩʧʦʣʫʯʝʥʥʷ ʟʫʩʠʣʴ ʡʪʠʤʝʪʴʩʷ ʜʘʣʽ ʚ ʮʴʦʤʫ ʨʦʟʜʽʣʽ. 

ɿʫʩʠʣʣʷ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʝʣʝʤʝʥʪʽ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʨʠ 

ʩʪʘʪʠʯʥʦʤʫ ʨʦʟʨʘʭʫʥʢʫ. ʉʪʘʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʇʂ ʃɯʈɸ-ʉɸʇʈ 

ʤʦʞʝ ʚʠʨʘʭʦʚʫʚʘʪʠ ʪʨʠ ʚʠʜʠ ʟʫʩʠʣʴ: ʚʽʜ ʦʢʨʝʤʠʭ ʟʘʚʘʥʪʘʞʝʥʴ, ʚʽʜ 

ʩʧʦʣʫʯʝʥʴ ʥʘʚʘʥʪʘʞʝʥʴ ʪʘ ʩʧʦʣʫʯʝʥʴ ʟʫʩʠʣʴ. ʇʦʥʷʪʪʷ 

ʟʘʚʘʥʪʘʞʝʥʥ ̫ʤʠ ʨʦʟʛʣʷʥʫʣʠ ʥʘ ʧʦʯʘʪʢʫ ʨʦʟʜʽʣʫ 1.6, ʥʘʛʘʜʘʻʤʦ, 

ʱʦ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʩʥʽʛʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ï ʮʝ ʛʨʫʧʘ 

ʥʘʚʘʥʪʘʞʝʥʴ ʦʜʥʘʢʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʽ ʜʽʶʪʴ ʥʘ ʝʣʝʤʝʥʪʠ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʦʜʥʦʯʘʩʥʦ. ɿʫʩʠʣʣʷ ʚʽʜ ʦʢʨʝʤʠʭ ʟʘʚʘʥʪʘʞʝʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʤʝʥʪʽʚ ʜʦʩʠʪʴ ʥʝʯʘʩʪʦ, ʙʦ 

ɼɹʅ ɺ.1.2ï2:2006 çʅʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʚʧʣʠʚʠè ʟʦʙʦʚôʷʟʫʻ 

ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʘ ʧʦʻʜʥʫʚʘʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʩʧʦʣʫʯʝʥʥʷ. ɺʦʥʦ ʡ 

ʟʨʦʟʫʤʽʣʦ: ʥʘʡʙʽʣʴʰʽ ʟʫʩʠʣʣʷ ʚ ʝʣʝʤʝʥʪʘʭ ʚʠʥʠʢʥʫʪʴ ʥʝ ʧʽʜ ʜʽʻʶ 

ʷʢʦʛʦʩʴ ʦʜʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʩʢʘʞʽʤʦ, ʧʦʩʪʽʡʥʦʛʦ, ʘ ʩʢʦʨʽʰʝ ʟʘ ʚʩʝ 

ï ʚʽʜ ʜʽʾ ʧʦʩʪʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʩʧʦʣʫʯʝʥʥʽ ʟ ʽʥʰʠʤʠ, 

ʥʘʧʨʠʢʣʘʜ: ʟ ʢʦʨʠʩʥʠʤ, ʘʙʦ ʢʦʨʠʩʥʠʤ ʽ ʩʥʽʛʦʚʠʤ. ɿʫʩʠʣʣʷ ʚʽʜ 

ʩʧʦʣʫʯʝʥʴ ʥʘʚʘʥʪʘʞʝʥʴ ʚ ʇʂ ʃɯʈɸ-ʉɸʇʈ ʥʘʟʠʚʘʶʪʴʩʷ ʈʉʅ 

(ʈʘʩʯʝʪʥʳʝ ʉʦʯʝʪʘʥʠʷ ʅʘʛʨʫʟʦʢ), ʘ ʚʽʜ ʩʧʦʣʫʯʝʥʥʷ ʟʫʩʠʣʴ ï ʈʉʋ 

(ʈʘʩʯʝʪʥʳʝ ʉʦʯʝʪʘʥʠʷ ʋʩʠʣʠʡ). ʄʽʞ ʨʦʟʨʘʭʫʥʢʦʤ ʟʫʩʠʣʴ ʧʦ ʈʉʅ 

ʪʘ ʈʉʋ ʻ ʧʨʠʥʮʠʧʦʚʘ ʚʽʜʤʽʥʥʽʩʪʴ.  

ʈʦʟʨʘʭʫʥʢʦʚʽ ʩʧʦʣʫʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ (ʈʉʅ). ʇʝʨʝʜ 

ʨʦʟʨʘʭʫʥʢʦʤ ʟʫʩʠʣʴ ʧʦ ʈʉʅ ʥʝʦʙʭʽʜʥʦ ʩʘʤʦʩʪʽʡʥʦ ʟʘʜʘʪʠ 

ʢʦʝʬʽʮʽʻʥʪʠ, ʟ ʷʢʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ. 

ɺʠʭʦʜʷʯʠ ʟ ʥʦʨʤ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʬʦʨʤʫʶʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʠ ʜʦ 

ʢʦʞʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ:  

1,0Āɺʘʛʘ + 1,4Āʉʥʽʛ + 1,7Āɺʽʪʝʨ 

ʎʝ ʟʥʘʯʠʪʴ, ʱʦ ʧʨʦʛʨʘʤʘ ʚʠʨʘʭʫʻ ʟʫʩʠʣʣʷ N, M, Q ʚʽʜ 

ʟʘʚʘʥʪʘʞʝʥʴ çɺʘʛʘè, çʉʥʽʛè, çɺʽʪʝʨè, ʽ ʩʢʣʘʜʝ ʾʭ ʫ ʩʫʤʘʨʥʽ ʟʫʩʠʣʣʷ 

ʟ ʢʦʝʬʽʮʽʻʥʪʘʤʠ, ʚʽʜʧʦʚʽʜʥʦ, 1,0; 1.4; 1.7.  

Nʩʫʤ = 1,4ĀNʚʘʛʘ + 1,4ĀNʩʥʽʛ + 1,7ĀNʚʽʪʝʨ 

Mʩʫʤ = 1,4ĀMʚʘʛʘ + 1,4ĀMʩʥʽʛ + 1,7ĀMʚʽʪʝʨ 
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Qʩʫʤ = 1,4ĀQʚʘʛʘ + 1,4ĀQʩʥʽʛ + 1,7ĀQʚʽʪʝʨ 

ʪʫʪ Nʚʘʛʘ, Mʚʘʛʘ, Qʚʘʛʘ ï ʟʫʩʠʣʣʷ ʚʽʜ ʚʣʘʩʥʦʾ ʚʘʛʠ, 

Nʩʥʽʛ ,Mʩʥʽʛ, Qʩʥʽʛ ï ʟʫʩʠʣʣʷ ʚʽʜ ʩʥʽʛʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

Nʚʽʪʝʨ,Mʚʽʪʝʨ,Qʚʽʪʝʨ ï ʟʫʩʠʣʣʷ ʚʽʜ ʚʽʪʨʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʇʦʜʘʣʴʰʠʡ ʨʦʟʨʘʭʫʥʦʢ ʝʣʝʤʝʥʪʽʚ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽ 

ʧ̔ ʜʙʽʨ ʘʨʤʘʪʫʨʠ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʩʫʤʘʨʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʇʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʈʉʅ ʥʝʤʦʞʣʠʚʦ ʜʦʚʝʩʪʠ, ʱʦ ʟʫʩʠʣʣʷ ʩʘʤʝ ʟ ʪʘʢʠʤʠ 

ʢʦʝʬʽʮʽʥ̒ʪʘʤʠ ʜʘʜʫʪʴ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʽ ʥʘʚʘʥʪʘʞʝʥʥʷ.  

ʈʦʟʨʘʭʫʥʢʦʚʽ ʩʧʦʣʫʯʝʥʥʷ ʟʫʩʠʣʴ (ʚ ʧʨʦʛʨʘʤʽ ʈʉʋ). ʎʝʡ ʤʝʪʦʜ 

ʦʙʯʠʩʣʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʟʫʩʠʣʴ ʧʦʜʽʙʥʠʡ ʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʟ ʪʽʻʶ 

ʚʽʜʤʽʥʥʽʩʪʶ, ʱʦ ʢʦʝʬʽʮʽʻʥʪʠ ʧʨʠ ʢʦʞʥʦʤʫ ʟʘʚʘʥʪʘʞʝʥʥʽ 

ʚʠʨʘʭʦʚʫʶʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʂʦʝʬʽʮʽʻʥʪʠ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʚʠʙʠʨʘʶʪʴʩʷ ʪʘʢʠʤʠ, ʱʦʙ ʜʦʩʷʛʪʠ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ. ɺ ʇʂ ʃɯʈɸ-ʉɸʇʈ ʪʘʢʠʤʠ 

ʢʨʠʪʝʨʽʷʤʠ ʜʣʷ ʩʪʝʨʞʥʝʚʠʭ ʝʣʝʤʝʥʪʽʚ ʻ ʥʦʨʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ ʚ 

ʥʘʡʚʽʜʜʘʣʝʥʽʰʠʭ ʚʽʜ ʮʝʥʪʨʫ ʪʦʯʢʘʭ ʧʝʨʝʨʽʟʫ, ʜʦʪʠʯʥʽ ʥʘʧʨʫʞʝʥʥʷ ʚ 

ʪʦʯʢʘʭ ʥʘ ʩʝʨʝʜʠʥʽ ʩʪʦʨʽʥ ʧʝʨʝʨʽʟʫ, ʘ ʪʘʢʦʞ ʥʘʡʙʽʣʴʰʽ ʽ ʥʘʡʤʝʥʰʽ 

ʧʦʟʜʦʚʞʥʽ ʟʫʩʠʣʣʷ, ʤʦʤʝʥʪʠ ʽ ʧʝʨʝʨʽʟʫʶʯʽ ʩʠʣʠ. ʊʘʢʠʡ ʚʠʙʽʨ 

ʢʨʠʪʝʨʽʾʚ ʈʉʋ ʻ ʨʝʘʣʽʩʪʠʯʥʠʤ, ʙʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʝʢʩʪʨʝʤʘʣʴʥʽ 

ʟʥʘʯʝʥʥʷ ʟʫʩʠʣʴ ʪʘ ʥʘʧʨʫʞʝʥʴ ʚ ʝʣʝʤʝʥʪʽ, ʷʢʽ ʻ ʧʨʦʚʽʜʥʠʤʠ ʧʨʠ 

ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʤʝʥʪʽʚ. ʊʦʙʪʦ, ʷʢʱʦ ʢʦʨʠʩʪʫʚʘʪʠʩʴ ʈʉʋ, ʪʦ ʜʣʷ 

ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʘ ʙʫʜʫʪʴ ʟʥʘʡʜʝʥʽ ʚʣʘʩʥʽ, ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʽ 

ʩʧʦʣʫʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ.  

ʆʪʞʝ, ʈʉʋ ʛʘʨʘʥʪʦʚʘʥʦ ʧʽʜʙʠʨʘʻ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʫ ʢʦʤʙʽʥʘʮʽʶ 

ʟʫʩʠʣʴ, ʽ ʟʜʘʚʘʣʦʩʷ ʙ, ʝʬʝʢʪʠʚʥʽʰʠʡ ʟʘ ʈʉʅ. ɸʣʝ ʽ ʚ ʥʴʦʛʦ ʻ ʩʚʦʾ 

ʤʽʥʫʩʠ. ʊʘʢ, ʈʉʋ ʰʫʢʘʻ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʽ ʢʦʤʙʽʥʘʮʽʾ ʟʫʩʠʣʴ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʠʥʮʠʧ ʩʫʧʝʨʧʦʟʠʮʽʾ. ʅʘʛʘʜʘʻʤʦ ʡʦʛʦ: ʨʝʟʫʣʴʪʘʪ 

ʚʧʣʠʚʫ ʢʽʣʴʢʦʭ ʩʠʣ ʻ ʧʨʦʩʪʘ ʩʫʤʘ ʨʝʟʫʣʴʪʘʪʽʚ ʚʧʣʠʚʫ ʢʦʞʥʦʾ ʟ ʮʠʭ 

ʩʠʣ. ʆʪʞʝ, ʢʦʣʠ ʥʝʦʙʭʽʜʥʦ ʜʦʩʣʽʜʠʪʠ ʨʝʟʫʣʴʪʘʪ ʧʦʩʣʽʜʦʚʥʦʛʦ 

ʧʨʠʢʣʘʜʘʥʥʷ ʩʠʣ, ʥʘʧʨʠʢʣʘʜ, ʚʠʛʠʥ, ʧʦʪʽʤ ʩʪʠʩʢ ï ʈʉʋ 

ʥʝʧʨʠʜʘʪʥʠʡ. ʆʩʢʽʣʴʢʠ ʚ ʈʉʋ ʢʦʤʙʽʥʘʮʽʾ ʟʥʘʭʦʜʷʪʴʩʷ ʦʢʨʝʤʦ ʜʣʷ 

ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʘ, ʥʝʤʦʞʣʠʚʦ ʧʦʙʫʜʫʚʘʪʠ ʝʧʶʨʠ ʟʫʩʠʣʴ ʽ 

ʧʝʨʝʤʽʱʝʥʴ (ʜʝʬʦʨʤʦʚʘʥʫ ʩʭʝʤʫ) ʜʣʷ ʚʩʽʻʾ ʩʭʝʤʠ. ʈʉʅ, ʥʘʚʧʘʢʠ, 

ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ ʧʦʩʣʽʜʦʚʥʫ ʟʤʽʥʫ ʛʝʦʤʝʪʨʽʾ ʩʠʩʪʝʤʠ ʚʽʜ 

ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʧʦʙʫʜʫʚʘʪʠ ʜʣʷ ʚʩʽʻʾ ʩʭʝʤʠ ʝʧʶʨʠ ʟʫʩʠʣʴ ʽ 

ʜʝʬʦʨʤʦʚʘʥʫ ʩʭʝʤʫ, ʘʣʝ, ʭʦʯ ʽ ʜʫʞʝ ʨʽʜʢʦ, ʤʦʞʝ ʧʨʦʧʫʩʪʠʪʠ 

ʥʝʚʠʛʽʜʥʫ ʢʦʤʙʽʥʘʮʽʶ ʟʫʩʠʣʴ. ɺ ʥʘʡʩʢʣʘʜʥʽʰʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʥʘ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʦʙʦʤʘ ʽʥʩʪʨʫʤʝʥʪʘʤʠ: ʩʧʦʯʘʪʢʫ ʚʠʢʦʥʘʪʠ ʨʦʟʨʘʭʫʥʦʢ 
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ʧʦ ʈʉʋ, ʱʦʙ ʟʥʘʡʪʠ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʽ ʢʦʤʙʽʥʘʮʽʾ, ʘ ʧʦʪʽʤ ʥʘ ʾʭ 

ʦʩʥʦʚʽ ʩʢʣʘʜʘʶʪʴ ʈʉʅ. 

 ʈʉʅ ʽ ʈʉʋ ï ʮʝ ʜʚʘ ʩʧʦʩʦʙʠ ʨʦʟʚôʷʟʘʥʥʷ ʦʜʥʽʻʾ ʽ ʪʽʻʾ ʞ 

ʟʘʜʘʯʽ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʭ ʩʧʦʣʫʯʝʥʴ ʥʘʚʘʥʪʘʞʝʥʴ. 

ʇʝʨʰʠʡ ʧʽʜʭʽʜ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʦʙʯʠʩʣʝʥʥʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʧʦʣʫʯʝʥʴ 

ʥʘʚʘʥʪʘʞʝʥʴ (ʈʉʅ) ʽ ʚʽʜʧʦʚʽʜʥʠʭ ʾʤ ʟʫʩʠʣʴ ʥʘ ʧʽʜʩʪʘʚʽ ʥʦʨʤʦʚʘʥʠʭ 

ʬʦʨʤʫʣ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʨʠʡʥʷʪʠʡ ʷʢ ʦʩʥʦʚʥʠʡ ʚ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʽ 

ʉʐɸ. ɺʽʥ ʚʠʪʽʢʘʻ ʟ ʦʮʽʥʢʠ ʚʽʨʦʛʽʜʥʦʩʪʽ ʚʥʝʩʢʫ ʪʦʛʦ ʘʙʦ ʽʥʰʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʧʽʜʩʫʤʢʦʚʠʡ ʥʘʧʨʫʞʝʥʦïʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ 

ʩʧʦʨʫʜʠ. ɼʣʷ ʢʦʞʥʦʾ ʩʧʦʨʫʜʠ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʟʘʚʞʜʠ ʦʜʥʘʢʦʚʦ 

ʦʙʤʝʞʝʥʘ ʢʽʣʴʢʽʩʪʴ ʩʧʦʣʫʯʝʥʴ. ɼʨʫʛʠʡ ʧʽʜʭʽʜ (ʈʉʋ), 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʨʘʜʷʥʩʴʢʦʶ ʰʢʦʣʦʶ ʽ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʧʨʠʥʮʠʧʽ 

ʩʫʧʝʨʧʦʟʠʮʽʾ, ʩʧʨʘʚʝʜʣʠʚʠʡ ʜʣʷ ʩʠʩʪʝʤ, ʱʦ ʣʽʥʽʡʥʦ ʜʝʬʦʨʤʫʶʪʴʩʷ. 

ɿʘʜʘʯʘ ʚʠʟʥʘʯʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʩʧʦʣʫʯʝʥʴ ʥʘʚʘʥʪʘʞʝʥʴ 

ʧʝʨʝʪʚʦʨʝʥʘ ʚ ʟʘʜʘʯʫ ʚʠʟʥʘʯʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʩʧʦʣʫʯʝʥʴ ʟʫʩʠʣʴ 

(ʈʉʋ). 

ʗʢʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʨʦʟʨʘʭʫʥʦʢ ʝʣʝʤʝʥʪʘ, ʜʣʷ ʷʢʦʛʦ ʥʝ 

ʚʠʢʦʥʫʚʘʚʩʷ ʩʪʘʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ, ʪʦʙʪʦ ʚʠʢʦʥʫʻʪʴʩʷ ʥʝʟʘʣʝʞʥʠʡ 

ʨʦʟʨʘʭʫʥʦʢ (ʜʠʚ. ʨʠʩ. 1.12), ʪʦ ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʫʩʠʣʣʷ ʥʝʦʙʭʽʜʥʦ 

ʟʘʜʘʪʠ ʚ ʪʘʙʣʠʮʽ ʟʫʩʠʣʴ (ʨʠʩ. 1.13). ɺ ʣʦʢʘʣʴʥʦʤʫ ʨʝʞʠʤʽ 

ʨʦʟʨʘʭʫʥʢʫ ʟʫʩʠʣʣʷ, ʷʢʽ ʧʨʠʡʰʣʠ ʟʽ ʩʪʘʪʠʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ, ʤʦʞʫʪʴ 

ʙʫʪʠ ʟʤʽʥʝʥʽ, ʚ ʮʽʻʾ ʞ   ʪʘʙʣʠʮ ̔ʟʫʩʠʣʴ. 

 
ʈʠʩ. 1.13 ɿʫʩʠʣʣʷ ʜʣʷ ʣʦʢʘʣʴʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ 

ʇʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʝʣʝʤʝʥʪʘ ʚʠʟʥʘʯʘʻ ʧʨʦʮʝʜʫʨʫ, ʧʦ ʷʢʽʡ ʮʝʡ 

ʝʣʝʤʝʥʪ ʙʫʜʝ ʨʦʟʨʘʭʦʚʫʚʘʪʠʩʴ. ʅʘʧʨʠʢʣʘʜ, ʪʠʧ ʧʝʨʝʨʽʟʫ çʜʚʦʪʘʚʨè 

ʚʠʟʥʘʯʘʻ, ʱʦ ʧʝʨʝʨʽʟ ʙʫʜʝ ʨʦʟʨʘʭʦʚʫʚʘʪʠʩʴ ʧʦ ʘʣʛʦʨʠʪʤʫ 
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ʜʚʦʪʘʚʨʦʚʦʾ ʙʘʣʢʠ ʘʙʦ ʜʚʦʪʘʚʨʦʚʦʾ ʢʦʣʦʥʠ. ʇʝʨʝʣʽʢ ʧʦʧʝʨʝʯʥʠʭ 

ʧʝʨʝʨʽʟʽʚ, ʷʢʽ ʤʦʞʝ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʉʊʂ-ʉɸʇʈ, ʧʨʠʚʝʜʝʥʠʡ ʚ 

ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʟʜʽʣʽ 1.2, çʊʠʧʠ ʧʝʨʝʨʽʟʽʚ ʪʘ ʚʫʟʣʽʚè. ʉʪʘʣʝʚʽ 

ʧʨʦʬʽʣʽ, ʘ ʪʘʢʦʞ ʾʭʥʽʡ ʤʘʪʝʨʽʘʣ ʟʘʜʘʻʪʴʩʷ ʚ ʪʘʙʣʠʮʷʭ ʩʦʨʪʘʤʝʥʪʫ, 

ʷʢʽ ʤʦʞʥʘ ʨʝʜʘʛʫʚʘʪʠ ʪʘ ʜʦʧʦʚʥʶʚʘʪʠ ʟ ʧʨʦʛʨʘʤʠ ʃɯʈïʈʉ (ʨʠʩ. 

1.14). 

 
ʈʠʩ. 1.14 ʈʝʜʘʛʫʚʘʥʥʷ ʪʘʙʣʠʮʽ ʧʨʦʬʽʣʽʚ ʪʘ ʪʘʙʣʠʮʽ ʤʘʪʝʨʽʘʣʽʚ ʩʦʨʪʘʤʝʥʪʫ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʝʜʘʛʦʚʘʥʠʭ ʪʘʙʣʠʮʴ ʩʦʨʪʘʤʝʥʪʫ ʜʘʻ ʧʝʚʥʽ 

ʧʝʨʝʚʘʛʠ. ʇʦïʧʝʨʰʝ, ʤʦʞʥʘ ʜʦʧʦʚʥʠʪʠ ʪʘʙʣʠʮʽ ʧʨʦʬʽʣʷʤʠ ʽ 

ʤʘʪʝʨʽʘʣʘʤʠ, ʷʢʽ ʚʽʜʩʫʪʥʽ ʚ ʥʠʭ ʧʦʯʘʪʢʦʚʦ ʽ ʚʠʜʘʣʠʪʠ ʧʨʦʬʽʣʽ, ʷʢʽ ʥʝ 
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ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ. ʇʦïʜʨʫʛʝ, ʧʦʨʷʜʦʢ ʨʷʜʢʽʚ ʚ ʩʦʨʪʘʤʝʥʪʽ 

ʚʠʟʥʘʯʘʻ ʧʦʨʷʜʦʢ ʧʽʜʙʦʨʫ, ʽ ʚʽʜʩʦʨʪʫʚʘʚʰʠ ʪʘʙʣʠʮʶ ʩʦʨʪʘʤʝʥʪʫ ʧʦ 

ʥʝʦʙʭʽʜʥʦʤʫ ʧʘʨʘʤʝʪʨʫ (ʧʦʯʘʪʢʦʚʦ ʚʦʥʠ ʚʽʜʩʦʨʪʦʚʘʥʽ ʚ ʧʦʨʷʜʢʫ 

ʟʨʦʩʪʘʥʥʷ ʧʣʦʱʽ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʘ), ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʽʥʰʠʡ 

ʨʝʟʫʣʴʪʘʪ ʧʨʠ ʧʽʜʙʦʨʽ ʧʨʦʬʽʣʶ. ɯ ʧʦïʪʨʝʪʻ, ʚ ʩʦʨʪʘʤʝʥʪ ʤʦʞʥʘ 

ʚʚʝʩʪʠ ʝʢʚʽʚʘʣʝʥʪʥʽ ʧʨʦʬʽʣʽ. ɼʣʷ ʧʦʷʩʥʝʥʥʷ ʧʦʥʷʪʪʷ 

çʝʢʚʽʚʘʣʝʥʪʥʠʡ ʧʨʦʬʽʣʴè ʩʢʦʨʠʩʪʘʻʤʦʩʴ ʥʘʩʪʫʧʥʠʤ ʧʨʠʢʣʘʜʦʤ. 

ʇʨʠʧʫʩʪʽʤʦ, ʱʦ ʉʊʂ-ʉɸʇʈ ʥʝ ʚʤʽʻ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʟʚʘʨʥʠʡ ʜʚʦʪʘʚʨ 

, ʟʘʪʝ ʚʤʽʻ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʧʨʦʢʘʪʥʠʡ ʜʚʦʪʘʚʨ . ʊʦʜʽ, ʱʦʙ 

ʨʦʟʨʘʭʫʚʘʪʠ ʥʘʰ ʟʚʘʨʥʠʡ ʜʚʦʪʘʚʨ, ʤʠ ʚ ʪʘʙʣʠʮʶ ʩʦʨʪʘʤʝʥʪʫ 

ʧʨʦʢʘʪʥʠʭ ʜʚʦʪʘʚʨʽʚ ʜʦʜʘʻʤʦ ʨʷʜʦʢ, ʷʢʠʡ ʟʘ ʨʦʟʤʽʨʘʤʠ ʽ 

ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚʽʜʧʦʚʽʜʘʻ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʫ 

ʟʚʘʨʥʦʛʦ ʜʚʦʪʘʚʨʘ . ʇ̔ʩʣ̫ ʮʴʦʛʦ ʤʠ ʤʦʞʝʤʦ ʨʦʟʨʘʭʫʚʘʪʠ ʥʘʰ 

ʟʚʘʨʥʠʡ ʜʚʦʪʘʚʨ ʟʘ ʘʣʛʦʨʠʪʤʦʤ ʧʨʦʢʘʪʥʦʛʦ, ʷʢʠʡ ʜʫʞʝ ʩʭʦʞʠʡ ʥʘ 

ʥʴʦʛʦ. ʅʘʩʧʨʘʚʜʽ ʉʊʂ-ʉɸʇʈ, ʟʚʠʯʘʡʥʦ, ʚʤʽʻ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʟʚʘʨʥʽ 

ʜʚʦʪʘʚʨʠ, ʘʣʝ ʦʙʦʚôʷʟʢʦʚʦ ʟʥʘʡʜʝʪʴʩʷ ʷʢʠʡʩʴ ʧʝʨʝʨʽʟ, ʷʢʠʡ ʉʊʂ-

ʉɸʇʈ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʥʝ ʚʤʽʻ. ɿʘʜʘʚʰʠ ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʧʨʦʬʽʣʴ ʫ 

ʩʦʨʪʘʤʝʥʪʽ, ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʡʦʛʦ ʟʘ ʚʽʜʦʤʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ. 

ʅʘʛʘʜʘʻʤʦ, ʱʦ ʢʨʽʤ ʟʚʝʜʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʧʝʨʝʨʽʟʽʚ ʜʦ ʝʢʚʽʚʘʣʝʥʪʥʠʭ 

ʧʨʦʬʽʣʽʚ, ʇʂ ʃɯʈɸ-ʉɸʇʈ ʜʦʟʚʦʣʷʻ ʢʦʥʩʪʨʫʶʚʘʪʠ ʩʢʣʘʜʥʽ ʧʨʦʬʽʣʽ 

(ʜʠʚ. ʨʠʩ. 1.6, çʂʦʥʩʪʨʫʶʚʘʥʥʷ ʧʝʨʝʨʽʟʫ , ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ è). 

ɼʦʜʘʪʢʦʚʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ. ʉʅʠʇ 2.23ï81* ʚʠʜʽʣʷʻ ʪʨʠ 

ʚʠʜʠ ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʤʝʥʪʽʚ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ: 1) ʝʣʝʤʝʥʪʠ ʧʽʜ 

ʜʽʻʶ ʦʩʴʦʚʦʾ ʩʠʣʠ, ʪʦʙʪʦ ʝʣʝʤʝʥʪʠ ʬʝʨʤʠ, 2) ʝʣʝʤʝʥʪʠ ʧʽʜ ʜʽʻʶ 

ʟʛʠʥʫ, ʪʦʙʪʦ ʝʣʝʤʝʥʪʠ ʙʘʣʦʢ ʪʘ 3) ʝʣʝʤʝʥʪʠ ʧʽʜ ʜʽʻʶ ʦʩʴʦʚʦʾ ʩʠʣʠ ʟʽ 

ʟʛʠʥʦʤ, ʪʦʙʪʦ ʝʣʝʤʝʥʪʠ ʢʦʣʦʥ. ʈʦʟʨʘʭʫʥʢʦʚʽ ʬʦʨʤʫʣʠ ʜʣʷ ʮʠʭ 

ʪʨʴʦʭ ʝʣʝʤʝʥʪʽʚ ʚʽʜʨʽʟʥʷʶʪʴʩʷ. ʊʦʤʫ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʟʨʘʭʫʥʢʫ 

ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ, ʧʦ ʷʢʽʡ ʛʽʣʮʽ ʘʣʛʦʨʠʪʤʽʚ ʙʫʜʝ ʨʦʟʨʘʭʦʚʫʚʘʪʠʩʴ 

ʝʣʝʤʝʥʪ. ʑʦʙ ʚʢʘʟʘʪʠ ʛʽʣʢʫ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʘʣʛʦʨʠʪʤʫ, ʚ ʚʠʭʽʜʥʠʭ 

ʜʘʥʠʭ ʉʊʂ-ʉɸʇʈ ʥʝʦʙʭʽʜʥʦ ʚʢʘʟʘʪʠ ʪʠʧ ʝʣʝʤʝʥʪʘ. ʊʠʧʽʚ 

ʝʣʝʤʝʥʪʘ ʯʦʪʠʨʠ: ʢʘʥʘʪ, ʬʝʨʤʘ, ʙʘʣʢʘ, ʢʦʣʦʥʘ. ʂʨʽʤ ʚʠʙʦʨʫ ʛʽʣʢʠ 

ʘʣʛʦʨʠʪʤʫ, ʪʠʧ ʝʣʝʤʝʥʪʘ ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ, ʷʢʽ 

ʥʝʦʙʭʽʜʥʦ ʟʘʜʘʚʘʪʠ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʜʣʷ ʙʘʣʦʢ ʥʝʦʙʭʽʜʥʦ ʟʘʜʘʚʘʪʠ 

ʫʤʦʚʠ ʟʘʢʨʽʧʣʝʥʥʷ ʽ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʱʦʙ ʨʦʟʨʘʭʫʚʘʪʠ ʟʘʛʘʣʴʥʫ 

ʩʪʽʡʢʽʩʪʴ ʙʘʣʢʠ, ʪʦ ʜʣʷ ʢʦʣʦʥ ʫʤʦʚʠ ʟʘʢʨʽʧʣʝʥʥʷ ʥʝ ʟʘʜʘʶʪʴʩʷ.  

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ, ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ Mx ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ ʚ 

ʞʦʜʥʦʤʫ ʪʠʧʽ. ʅʘ ʞʘʣʴ, ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʥʝ ʬʽʛʫʨʫʻ ʚ ʬʦʨʤʫʣʘʭ 

ʉʅʠʇ, ʽ ʧʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʩʣʽʜ ʪʘʢ 
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ʙʫʜʫʚʘʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʫ ʩʭʝʤʫ, ʱʦʙ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʥʝ ʚʠʥʠʢʘʚ. 

ʉʊʂ-ʉɸʇʈ ʥʝ ʨʦʙʠʪʴ ʥʽʷʢʠʭ ʧʝʨʝʚʽʨʦʢ, ʯʠ ʻ ʚ ʝʣʝʤʝʥʪʽ ʥʝʚʨʘʭʦʚʘʥʽ 

ʩʠʣʠ, ʘ ʧʨʦʩʪʦ ʽʛʥʦʨʫʻ ʾʭ. ʗʢʱʦ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠʟʥʘʯʠʪʠ ʝʣʝʤʝʥʪʫ, ʚ 

ʷʢʦʤʫ ʚʠʥʠʢʘʶʪʴ ʟʛʠʥʘʶʯʽ ʤʦʤʝʥʪʠ, ʪʠʧ çʌʝʨʤʘè, ʪʦ ʟʛʠʥʘʶʯʽ 

ʤʦʤʝʥʪʠ ʙʫʜʫʪʴ ʧʨʦʽʛʥʦʨʦʚʘʥʽ ʽ ʨʦʟʨʘʭʫʥʦʢ ʙʫʜʝ ʥʝ ʧʨʘʚʠʣʴʥʠʤ. 

ʊʠʧ ʝʣʝʤʝʥʪʘ ï ʜʫʞʝ ʚʘʞʣʠʚʠʡ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʘʤʝʪʨ!  

 

ʊʘʙʣʠʮʷ 1.1 

ʊʠʧʠ ʝʣʝʤʝʥʪʽʚ ʉʊʂ-ʉɸʇʈ 
 ɿʫʩʠʣʣ̫, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʨʦʟʨʘʭʫʥʢʫ 

ʂʘʥʘʪ N+ ʊʽʣʴʢʠ ʨʦʟʪʷʛʫʶʯʘ ʩʠʣʘ 

ʌʝʨʤʘ N ʊʽʣʴʢʠ ʦʩʴʦʚʘ ʩʠʣʘ 

ɹʘʣʢʘ My, Qz, Mz, Qy ɿʛʠʥʘʶʯʽ ʤʦʤʝʥʪʠ ʽ ʧʝʨʝʨʽʟʫʶʯʽ ʩʠʣʠ 

ʂʦʣʦʥʘ N, My, Qz, Mz, Qy ʆʩʴʦʚʘ ʩʠʣʘ, ʟʛʠʥʘʶʯʽ ʤʦʤʝʥʪʠ ʽ 

ʧʝʨʝʨʽʟʫʶʯʽ ʩʠʣʠ 

ɼʦʜʘʪʢʦʚʽ ʚʠʭʽʜʥʽ ʜʘʥʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʝʣʝʤʝʥʪʘ 

ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩ. 1.15. ɺ ʮʴʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʦʩʽʙʥʠʢʫ ʤʠ ʥʝ 

ʙʫʜʝʤʦ ʜʦʢʣʘʜʥʦ ʢʦʤʝʥʪʫʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʜʘʥʽ ʢʦʞʥʦʛʦ ʟ ʪʠʧʽʚ 

ʝʣʝʤʝʥʪʽʚ, ʣʠʰʝ ʧʨʦʢʦʤʝʥʪʫʻʤʦ ʾʭ ʚ ʮʽʣʦʤʫ. 

ʂʘʥʘʪ ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʠʡ ʧʦ ʥʦʨʤʘʤ ʉʅʠʇ 2.23ï81* 

çʉʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾè ʯʠ ʧʦ ʥʦʨʤʘʤ ʉʅʠʇ 2.05.03ï84 çʄʦʩʪʠ ʪʘ 

ʪʨʫʙʠè, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʮʴʦʛʦ ʟʘʜʘʶʪʴʩʷ ʚʠʭʽʜʥʽ ʜʘʥʽ.  

ʋ ʚʩʽʭ ʜʦʜʘʪʢʦʚʠʭ ʜʘʥʠʭ ʟʘʜʘʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪ ʫʤʦʚ ʨʦʙʦʪʠ ɔʩ. 

ʪʘ ʢʦʝʬʽʮʽʻʥʪ ʥʘʜʽʡʥʦʩʪʽ ʟʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ ɔn. ʂʦʝʬʽʮʽʻʥʪʦʤ ʫʤʦʚ 

ʨʦʙʦʪʠ ɔʩ ʚʨʘʭʦʚʫʶʪʴ ʚʧʣʠʚ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʬʦʨʤʠ ʩʧʦʨʫʜʠ 

ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʫʤʦʚʥʦʩʪʽ ʾʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤ, 

ʭʘʨʘʢʪʝʨʫ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʟʦʚʥʽʰʥʴʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʡʦʛʦ 

ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʧʦʚʪʦʨʝʥʥʷ, ʪʝʤʧʝʨʘʪʫʨʦ-ʚʦʣʦʛʽʩʥʦʛʦ ʨʝʞʠʤʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʫʤʦʚ ʨʦʙʦʪʠ 

ɔʩ ʧʦʜʘʥʽ ʫ ʉʅʠʇ ɯɯ-23-81* [2]. ʂʦʝʬʽʮʽʻʥʪʦʤ ʥʘʜʽʡʥʦʩʪʽ ʟʘ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ ɔn, ʚʨʘʭʦʚʫʶʪʴ ʟʥʘʯʫʱʽʩʪʴ ʥʘʩʣʽʜʢʽʚ ʤʦʞʣʠʚʦʛʦ 

ʧʨʦʷʚʫ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʨʽʚʝʥʴ ʤʦʞʣʠʚʠʭ 

ʤʘʪʝʨʽʘʣʴʥʠʭ ʟʙʠʪʢʽʚ ʽ ʩʦʮʽʘʣʴʥʠʭ ʚʪʨʘʪ, ʧʦʚôʷʟʘʥʠʭ ʽʟ 

ʧʨʠʧʠʥʝʥʥʷʤ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙôʻʢʪʘ. ɿʛʽʜʥʦ ʟ ʜʽʶʯʠʤʠ 

ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ [43, 44], ʩʧʦʨʫʜʠ ʧʦʜʽʣʝʥʽ ʥʘ ʪʨʠ ʢʣʘʩʠ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʽ ʟʘ ʨʽʚʥʝʤ ʥʘʩʣʽʜʢʽʚ ʚʽʜʤʦʚʠ ʢʦʥʩʪʨʫʢʮʽʾ. ʋ 

ʨʦʟʨʘʭʫʥʢʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ ʚʨʘʭʫʚʘʪʠ ʢʦʝʬʽʮʽʻʥʪ ʥʘʜʽʡʥʦʩʪʽ ʟʘ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ ɔn ʤʦʞʥʘ ʦʜʥʠʤ ʟ ʜʚʦʭ ʩʧʦʩʦʙʽʚ:  
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ʈʠʩ. 1.15 ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʤʝʥʪʽʚ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʧʦ ʉʅʠʇ ɯɯ-23.81* 
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1. ʇʨʠ ʩʪʚʦʨʝʥʽ ʥʘʚʘʥʪʘʞʝʥʴ ʚ ʧʨʦʛʨʘʤʽ ɺɯɿʆʈ-ʉɸʇʈ. ʊʦʜʽ 

ʢʦʝʬʽʮʽʻʥʪ ʥʘʜʽʡʥʦʩʪʽ ʟʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ ɔn ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ 

ʟʘʜʘʥʥʽ ʚʝʣʠʯʠʥʠ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʗʢʱʦ, ʩʢʘʞʽʤʦ, ʝʢʩʧʣʫʘʪʘʮʽʡʥʝ 

ʟʥʘʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ qn = 2 ʪ/ʤ
2, ʘ ʛʨʘʥʠʯʥʝ q = 2,4 ʪ/ʤ2, ʪʦ ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ ɔn = 0,95 ʾʭʥʽ ʚʝʣʠʯʠʥʠ ʪʨʝʙʘ ʟʘʜʘʚʘʪʠ, 

ʚʽʜʧʦʚʽʜʥʦ, qn = 2Ā0,95 = 1,9 ʪ/ʤ2, ʪʘ q = 2,4Ā0,95 = 2,28 ʪ/ʤ2.  

2. ɺ ʜʦʜʘʪʢʦʚʠʭ ʜʘʥʠʭ ʨʦʟʨʘʭʫʥʢʫ ʚ ʧʨʦʛʨʘʤʽ ʉʊʂ-ʉɸʇʈ. ʊʦʜʽ 

ʢʦʝʬʽʮʽʻʥʪ ʥʘʜʽʡʥʦʩʪʽ ʟʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ ɔn ʫʚʽʡʜʝ ʚ ʫʩʽ ʬʦʨʤʫʣʠ 

ʉʅʠʇ ʷʢ ʜʦʜʘʪʢʦʚʠʡ ʤʥʦʞʥʠʢ ʧʨʠ ʟʫʩʠʣʣʷʭ. ʉʢʘʞʽʤʦ, ʬʦʨʤʫʣʘ, 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ, ʤʽʮʥʦʩʪʽ ʥʘ ʨʦʟʪʷʛ ʙʫʜʝ ʥʝ ʪʘʢʦʶ: N/A Ò RyĀɔʩ, ʘ ʦʩʴ 

ʪʘʢʦʶ: ɔnĀN/A Ò Ryɔʩ. 

ɺʨʘʭʦʚʫʚʘʪʠ ʢʦʝʬʽʮʽʻʥʪ ɔn ʜʚʽʯʽ ʥʝ ʤʦʞʥʘ: ʷʢʱʦ ʢʦʝʬʽʮʽʻʥʪ ɔn 

ʙʫʚ ʚʨʘʭʦʚʘʥʠʡ ʚ ʧʨʦʛʨʘʤʽ ɺɯɿʆʈ-ʉɸʇʈ, ʪʦ ʚ ʉʊʂ-ʉɸʇʈ ʚʽʥ ʤʘʻ 

ʜʦʨʽʚʥʶʚʘʪʠ 1. ɯ ʥʘʚʧʘʢʠ, ʷʢʱʦ ʚʝʣʠʯʠʥʠ ʥʘʚʘʥʪʘʞʝʥʴ ʥʝ 

ʤʥʦʞʠʣʠʩʴ ʥʘ ʢʦʝʬʽʮʽʻʥʪ ʥʘʜʽʡʥʦʩʪʽ ʟʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ ɔn, ʪʦ ʚ 

ʧʨʦʛʨʘʤʽ ʉʊʂ-ʉɸʇʈ ʚʽʥ ʤʘʻ ʜʦʨʽʚʥʶʚʘʪʠ ʩʚʦʻʤʫ ʨʝʘʣʴʥʦʤʫ 

ʟʥʘʯʝʥʥʶ, ʘ ʥʝ 1. 

ɼʣʷ ʝʣʝʤʝʥʪʽʚ ʬʝʨʤʠ ʪʘ ʢʦʣʦʥ ʟʘʜʘʶʪʴʩʷ ʨʦʟʨʘʭʫʥʢʦʚʽ ʜʦʚʞʠʥʠ. 

ɺ ʧʨʠʢʣʘʜʘʭ ʨʦʟʨʘʭʫʥʢʽʚ ʢʦʣʦʥ ʯʠ ʬʝʨʤ ʚ ʧʽʜʨʫʯʥʠʢʘʭ ʧʦ 

ʤʝʪʘʣʝʚʠʤ ʢʦʥʩʪʨʫʢʮʽʷʤ ʧʽʜ ʯʘʩ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘ ʩʪʽʡʢʽʩʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʽʣʴʢʠ ʦʜʥʘ ʨʦʟʨʘʭʫʥʢʦʚʘ ʜʦʚʞʠʥʘ, ʘ ʚ ʉʊʂ-

ʉɸʇʈ ʥʝʦʙʭʽʜʥʦ ʟʘʜʘʪʠ ʾʭ ʜʝʢʽʣʴʢʘ. ʏʦʤʫ? ʊʦʤʫ ʱʦ ʘʚʪʦʤʘʪʠʯʥʠʡ 

ʨʦʟʨʘʭʫʥʦʢ, ʷʢʠʡ ʚʠʢʦʥʫʻ ʉʊʂ-ʉɸʇʈ, ʤʘʻ ʙʫʪʠ ʬʦʨʤʘʣʽʟʦʚʘʥʠʤ, 

ʪʦʙʪʦ ʚʠʢʦʥʫʚʘʪʠ ʚʩʽ ʧʝʨʝʚʽʨʢʠ, ʷʢ̔ ʬʦʨʤʘʣʴʥʦ ʚʠʤʘʛʘʻ ʉʅʠʇ. 

ʗʢʱʦ ʚ ʨʫʯʥʦʤʫ ʨʦʟʨʘʭʫʥʢʫ ʚʽʜʨʘʟʫ ʷʩʥʦ, ʤʽʞ ʷʢʠʤʠ 

ʟʘʢʨʽʧʣʝʥʥʷʤʠ ʽ ʚ ʷʢʠʡ ʧʣʦʱʠʥʽ ʤʘʻ ʨʦʟʨʘʭʦʚʫʚʘʪʠʩʴ ʩʪʠʩʥʝʥʠʡ 

ʝʣʝʤʝʥʪ, ʪʦ ʜʣʷ ʢʦʤʧôʶʪʝʨʘ ʮʝ ʩʪʘʻ ʷʩʥʦ ʣʠʰʝ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʚʽʥ 

ʚʠʨʘʭʫʚʘʚ ʛʥʫʯʢʽʩʪʴ ɚ, ʘ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʥʘʡʤʝʥʰʦʾ ʛʥʫʯʢʦʩʪʽ 

ʥʝʦʙʭʽʜʥʘ ʨʦʟʨʘʭʫʥʢʦʚʘ ʜʦʚʞʠʥʘ ʚ ʦʙʦʭ ʧʣʦʱʠʥʘʭ ʧʦʟʜʦʚʞʥʴʦʛʦ 

ʟʛʠʥʫ. ʆʪʞʝ, ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʪʽʡʢʦʩʪʽ ʧʦ ʉʊʂ-ʉɸʇʈ ʥʝʦʙʭʽʜʥʦ 

ʟʘʜʘʪʠ ʷʢ ʤʽʥʽʤʫʤ ʜʚʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʜʦʚʞʠʥʠ: ʚ ʧʣʦʱʠʥʽ ʥʘʡʙʽʣʴʰʦʾ 

ʽ ʥʘʡʤʝʥʰʦʾ ʞʦʨʩʪʢʦʩʪʽ. ɿʚʽʜʢʠ ʚʟʷʪʠ ʨʦʟʨʘʭʫʥʢʦʚʽ ʜʦʚʞʠʥʠ? 

ʄʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʚʨʫʯʥʫ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʜʽʣʫ 6 ʉʅʠʇ 2.23ï

81* çʉʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾè ʘʙʦ ʟʥʦʚʫ ʩʢʦʨʠʩʪʘʪʠʩʴ ʥʝʚʝʣʠʯʢʦʶ 

ʧʨʦʛʨʘʤʦʶ ʟ ʢʦʤʧʣʝʢʪʫ ʧʨʦʛʨʘʤ ɽʉʇʈɯ, ʧʨʦ ʷʢʠʡ ʤʠ ʚʞʝ 

ʟʛʘʜʫʚʘʣʠ ʚ ʨʦʟʜʽʣʽ 1.6.2 çʊʠʧʠ ʧʝʨʝʨʽʟʽʚ ʪʘ ʚʫʟʣʽʚè. ʇʨʦʛʨʘʤʘ ʪʘʢ ʽ 

ʥʘʟʠʚʘʻʪʴʩʷ: çɺʠʟʥʘʯʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʜʦʚʞʠʥ ʝʣʝʤʝʥʪʽʚ 

ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡè, ʨʠʩ. 1.16. 
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ʈʠʩ. 1.16 ʇʨʦʛʨʘʤʘ çɺʠʟʥʘʯʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʜʦʚʞʠʥ ʝʣʝʤʝʥʪʽʚ 

ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡè 

ɼʣʷ ʙʘʣʦʢ ʨʦʟʨʘʭʫʥʢʦʚʦʶ ʜʦʚʞʠʥʦʶ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 

ʩʪʽʡʢʽʩʪʴ ʻ ʚʽʜʩʪʘʥʴ ʤʽʞ ʟʘʢʨʽʧʣʝʥʥʷʤʠ ʩʪʠʩʥʝʥʦʛʦ ʧʦʷʩʘ Lef. ʗʢʱʦ 

ʚʝʣʠʯʠʥʘ ʤʦʤʝʥʪʫ ʚ ʧʦʟʘʮʝʥʪʨʦʚʦïʩʪʠʩʥʝʥʽʡ ʢʦʣʦʥʽ ʚʝʣʠʢʘ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʝʣʠʯʠʥʦʶ ʩʪʠʩʢʘʶʯʦʾ ʩʠʣʠ, ʪʦʜʽ ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʢʦʣʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʦʨʤʫʣʘ  
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, ʘ űb ʻ ʬʫʥʢʮʽʻʶ ʚʽʜ Lef. 

ʊʦʙʪʦ, ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʧʽʜ ʯʘʩ ʨʦʟʨʘʭʫʥʢʫ ʩʪʽʡʢʦʩʪʽ ʢʦʣʦʥʠ 

ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʚʽʜʩʪʘʥʴ ʤʽʞ ʟʘʢʨʽʧʣʝʥʥʷʤʠ ʩʪʠʩʥʝʥʦʛʦ ʧʦʷʩʘ. 

ʊʦʤʫ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʢʦʣʦʥ ʩʫʮʽʣʴʥʦʛʦ ʧʝʨʝʨʽʟʫ ʉʊʂ-ʉɸʇʈ 

ʚʠʤʘʛʘʻ ʟʘʜʘʪʠ ʽ Lef, ʷʢʝ ʥʘ ʨʠʩ. 1.15 ʥʘʟʠʚʘʻʪʴʩʷ çʨʦʟʨʘʭʫʥʢʦʚʘ 

ʜʦʚʞʠʥʘ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʌbè. ʗʢ ʧʨʘʚʠʣʦ, ʮʷ ʚʝʣʠʯʠʥʘ ʤʘʻ 

ʩʧʽʚʧʘʜʘʪʠ ʟ ʦʜʥʽʻʶ ʟ ʜʚʦʭ ʽʥʰʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʜʦʚʞʠʥ. ɼʣʷ 

ʝʣʝʤʝʥʪʽʚ ʢʦʨʦʙʯʘʪʦʛʦ ʧʝʨʝʨʽʟʫ ʚʝʣʠʯʠʥʫ çʨʦʟʨʘʭʫʥʢʦʚʘ ʜʦʚʞʠʥʘ 

ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʌbè ʤʦʞʥʘ ʟ ʣʝʛʢʠʤ ʩʝʨʮʝʤ ʟʘʜʘʚʘʪʠ ʷʢ 0, ʙʦ ʧʽʜ 

ʯʘʩ ʨʦʟʨʘʭʫʥʢʫ ʩʪʽʡʢʦʩʪʽ ʢʦʨʦʙʯʘʪʠʭ ʧʝʨʝʨʽʟʽʚ ʚʝʣʠʯʠʥʘ űb ʟʘʚʞʜʠ 

ʧʨʠʡʤʘʻʪʴʩʷ ʷʢ űb=1. ɼʣʷ ʝʣʝʤʝʥʪʽʚ ʟʽ ʟôʻʜʥʫʚʘʣʴʥʦʶ ʨʝʰʽʪʢʦʶ ʘʙʦ 

ʟôʻʜʥʫʚʘʣʴʥʠʤʠ ʧʣʘʥʢʘʤʠ, ʜʣʷ ʷʢʠʭ ʚʝʣʠʯʠʥʘ űb ʪʘʢʦʞ ʟʘʚʞʜʠ 

ʧʨʠʡʤʘʻʪʴʩʷ ʷʢ űb=1, çʨʦʟʨʘʭʫʥʢʦʚʘ ʜʦʚʞʠʥʘ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʌbè 

ʚʟʘʛʘʣʽ ʥʝ ʟʘʜʘʻʪʴʩʷ. ʂʨʽʤ ʪʦʛʦ, ʱʦ ʉʊʂ-ʉɸʇʈ ʚʠʢʦʥʫʻ ʨʦʟʨʘʭʫʥʦʢ 

ʚʩʽʻʾ ʢʦʣʦʥʠ ʷʢ ʦʜʥʦʛʦ ʩʪʝʨʞʥʷ, ʢʦʞʥʘ ʟ ʛʽʣʦʢ ʝʣʝʤʝʥʪʫ, ʟôʻʜʥʘʥʦʛʦ 

ʨʝʰʽʪʢʦʶ ʘʙʦ ʧʣʘʥʢʘʤʠ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʱʝ ʡ ʦʢʨʝʤʦ. ʈʦʟʨʘʭʫʥʦʢ 

ʥʘ ʩʪʽʡʢʽʩʪʴ ʛʽʣʢʠ ʢʦʣʦʥʠ ʪʘʢʦʞ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʜʚʦʭ ʧʣʦʱʠʥʘʭ: ʚ 
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ʧʣʦʱʠʥʽ, ʧʘʨʘʣʝʣʴʥʽʡ ʧʣʦʱʠʥʽ ʟôʻʜʥʫʚʘʣʴʥʦʾ ʨʝʰʽʪʢʠ ʘʙʦ ʧʣʘʥʦʢ 

ʪʘ ʚ ʧʣʦʱʠʥʽ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽʡ ʧʣʦʱʠʥʽ ʟôʻʜʥʫʚʘʣʴʥʦʾ ʨʝʰʽʪʢʠ. 

ʊʦʤʫ ʢʨʽʤ ʜʚʦʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʜʦʚʞʠʥ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʢʦʣʦʥʠ ʷʢ ʩʪʝʨʞʥʷ, ʥʝʦʙʭʽʜʥʦ ʟʘʜʘʪʠ ʨʦʟʨʘʭʫʥʢʦʚʫ 

ʜʦʚʞʠʥʫ ʛʽʣʢʠ ʜʚʦʛʽʣʢʦʚʦʾ ʢʦʣʦʥʠ ʚ ʧʣʦʱʠʥʽ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽʡ 

ʧʣʦʱʠʥʽ ʟôʻʜʥʫʚʘʣʴʥʦʾ ʨʝʰʽʪʢʠ. ʎʷ ʚʝʣʠʯʠʥʘ ʥʘʟʠʚʘʶʪʴʩʷ ʥʘ ʨʠʩ. 

1.15 çʈʘʩʯʝʪʥʘʷ ʜʣʠʥʘ ï ʚʝʪʚʠ ï ʥʠʞʥʝʡè ʪʘ çʈʘʩʯʝʪʥʘʷ ʜʣʠʥʘ ï 

ʚʝʪʚʠ ï ʚʝʨʭʥʝʡè. ʈʦʟʨʘʭʫʥʢʦʚʘ ʜʦʚʞʠʥʘ ʛʽʣʢʠ ʜʚʦʛʽʣʢʦʚʦʾ ʢʦʣʦʥʠ 

ʤʦʞʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʝʨʪʠʢʘʣʴʥʠʭ X ï ʧʦʜʽʙʥʠʭ ʯʠ Kï

ʧʦʜʽʙʥʠʭ ʟʚôʷʟʢʽʚ: ʷʢʱʦ ʟʚôʷʟʢʠ ʦʜʥʘʢʦʚʦ ʨʦʟʚôʷʟʫʶʪʴ ʦʙʠʜʚʽ ʛʽʣʢʠ 

ʢʦʣʦʥʠ, ʪʦʜʽ ʨʦʟʨʘʭʫʥʢʦʚʘ ʜʦʚʞʠʥʘ ʛʽʣʢʠ ʪʘʢʘ ʞ, ʷʢ ʽ ʨʦʟʨʘʭʫʥʢʦʚʘ 

ʜʦʚʞʠʥʘ ʢʦʣʦʥʠ. ʗʢʱʦ ʞ, ʥʘʧʨʠʢʣʘʜ, ʟʦʚʥʽʰʥʷ ʛʽʣʢʘ ʢʦʣʦʥʠ 

ʜʦʜʘʪʢʦʚʦ ʨʦʟʚôʷʟʘʥʘ ʩʪʽʥʦʚʠʤʠ ʧʘʥʝʣʷʤʠ, ʪʦ ʜʣʷ ʟʦʚʥʽʰʥʴʦʾ ʛʽʣʢʠ 

ʨʦʟʨʘʭʫʥʢʦʚʫ ʜʦʚʞʠʥʫ ʤʦʞʥʘ ʟʤʝʥʰʠʪʠ. 

ʈʦʟʜʽʣ 6 ʉʅʠʇ 2.23.81* çʉʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾè ʚʩʪʘʥʦʚʣʶʻ 

ʦʙʤʝʞʝʥʥʷ ʥʘ ʛʥʫʯʢʽʩʪʴ ʝʣʝʤʝʥʪʘ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʩʪʠʩʥʝʥʽʡ 

ʝʣʝʤʝʥʪ ʯʠ ʨʦʟʪʷʛʥʫʪʠʡ, ʉʅʠʇ ʚʩʪʘʥʦʚʣʶʻ ʚʽʜʧʦʚʽʜʥʝ ʟʥʘʯʝʥʥʷ 

ʛʨʘʥʠʯʥʦʾ, ʪʦʙʪʦ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʾ ʛʥʫʯʢʦʩʪʽ ʝʣʝʤʝʥʪʘ ɚ. 

ʇʽʜ ʯʘʩ ʟʘʜʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʧʨʦʛʨʘʤʽ ʱʝ ʥʝʚʽʜʦʤʦ, ʩʪʠʩʢʘʶʯʽ 

ʯʠ ʨʦʟʪʷʛʫʶʯʽ ʩʠʣʠ ʙʫʜʫʪʴ ʚ ʝʣʝʤʝʥʪʽ, ʪʦʤʫ ʚ ʜʦʜʘʪʢʦʚʠʭ ʜʘʥʠʭ 

ʟʘʜʘʶʪʴʩʷ ʦʙʠʜʚʽ ʚʝʣʠʯʠʥʠ. ʆʩʢʽʣʴʢʠ ʙʘʣʢʘ ʟ ʥʘʩʢʨʽʟʥʠʤ ʧʝʨʝʨʽʟʦʤ 

ʧʨʘʮʶʻ ʷʢ ʬʝʨʤʘ, ʪʦ ʜʣʷ ʪʘʢʦʾ ʙʘʣʢʠ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʟʘʜʘʪʠ 

ʤʘʢʩʠʤʘʣʥɹʦ ʜʦʧʫʩʪʠʤʫ ʛʥʫʯʢʽʩʪʴ ʾʾ ʛʽʣʦʢ.  

ɼʣʷ ʙʘʣʦʢ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʛʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ ʧʨʦʛʠʥʫ. ɼʣʷ 

ʙʘʣʦʢ ʩʫʮʽʣʴʥʦʛʦ ʧʝʨʝʨʽʟʫ ʟʘʜʘʶʪʴʩʷ ʪʘʢʦʞ ʫʤʦʚʠ ʟʘʢʨʽʧʣʝʥʥʷ ʽ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʠʣ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʟʘʛʘʣʴʥʫ ʩʪʽʡʢʽʩʪʴ. ʅʘʛʘʜʘʻʤʦ, 

ʱʦ ʜʣʷ ʙʘʣʦʢ ʢʦʨʦʙʯʘʪʦʛʦ ʧʝʨʝʨʽʟʫ ʮʽ ʜʘʥʽ ʤʦʞʥʘ ʥʝ ʟʘʜʘʚʘʪʠ, 

ʦʩʢʽʣʴʢʠ ʜʣʷ ʥʠʭ ʚʝʣʠʯʠʥʘ űb ʫ ʬʦʨʤʫʣʽ ʨʦʟʨʘʭʫʥʢʫ ʟʘʛʘʣʴʥʦʾ 

ʩʪʽʡʢʦʩʪʽ ʙʘʣʢʠ  
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ʟʘʚʞʜʠ ʧʨʠʡʤʘʻʪʴʩʷ ʷʢ űb=1. ɼʣʷ ʨʝʰʽʪʯʘʩʪʠʭ ʝʣʝʤʝʥʪʽʚ ʫʤʦʚʠ 

ʟʘʢʨʽʧʣʝʥʥʷ ʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʠʣ ʚ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʥʝ ʟʘʜʘʶʪʴʩʷ ʧʦ 

ʮʽʡ ʞʝ ʧʨʠʯʠʥʽ. 

ʋʚʘʞʥʠʡ ʯʠʪʘʯ ʧʦʤʽʪʠʚ, ʱʦ ʢʨʽʤ ʟʘʢʣʘʜʦʢ çʉʦʩʪʘʚè ʪʘ 

çɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠè ʥʘ ʨʠʩ.1.15 ʻ ʱʝ ʡ ʟʘʢʣʘʜʢʘ 

çʆʛʨʘʥʠʯʝʥʠʷ ʧʦʜʙʦʨʘè. ʈʦʟʚʽʻʤʦ ʪʘʻʤʥʠʮʶ ʽ ʮʽʻʾ ʟʘʛʘʜʢʦʚʦʾ 
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ʟʘʢʣʘʜʢʠ: ʚ ʟʘʢʣʘʜʮʽ çʆʛʨʘʥʠʯʝʥʠʷ ʧʦʜʙʦʨʘè ʤʦʞʥʘ ʦʙʤʝʞʠʪʠ 

ʚʠʩʦʪʫ, ʰʠʨʠʥʫ ʧʝʨʝʨʽʟʫ ʪʘ ʤʽʥʽʤʘʣʴʥʫ ʪʦʚʱʠʥʫ ʧʨʦʬʽʣʶ ʥʘ ʯʘʩ 

ʧʽʜʙʦʨʫ. 

ʇʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʪʘ ʜʦʜʘʪʢʦʚʽ ʜʘʥʽ ʟʘʜʘʶʪʴʩʷ ʟ ʦʜʥʦʛʦ ʡ ʪʦʛʦ 

ʞ ʚʽʢʥʘ çʉʪʘʣʴʥʦʝ ʩʝʯʝʥʠʝè. ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʟʘʜʘʯʽ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʦʛʦ ʝʣʝʤʝʥʪʘ, ʪʦʙʪʦ ʧʽʜ ʯʘʩ ʣʦʢʘʣʴʥʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ (ʜʠʚ. ʨʠʩ. 1.12) ʩʫʤʥʽʚʽʚ ʱʦʜʦ ʪʦʛʦ, ʜʦ ʷʢʦʛʦ ʝʣʝʤʝʥʪʘ 

ʚʽʜʥʦʩʷʪʴʩʷ ʮʽ ʜʘʥʽ, ʥʝ ʚʠʥʠʢʘʻ, ʘ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʚ ʉʊʂ-ʉɸʇʈ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʇʂ ʃɯʈɸ-ʉɸʇʈ (ʜʠʚ. ʨʠʩ. 1.11) ʜʦʜʘʪʢʦʚʽ 

ʜʘʥʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʦʞʥʦʛʦ ʩʪʘʣʝʚʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʘ, ʷʢʠʡ 

ʧʨʠʟʥʘʯʝʥʠʡ ʝʣʝʤʝʥʪʘʤ. ʊʦʙʪʦ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʫ ʚ ʉʊʂ-

ʉɸʇʈ ʥʝʦʙʭʽʜʥʦ ʷʢ ʤʽʥʽʤʫʤ ʟʘʡʪʠ ʚ ʢʦʞʝʥ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʽ 

ʧʨʠʟʥʘʯʠʪʠ ʡʦʤʫ ʜʦʜʘʪʢʦʚʽ ʜʘʥʽ.  

ʗʢ ʚʞʝ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʥʘ ʧʦʯʘʪʢʫ ʮʴʦʛʦ ʨʦʟʜʽʣʫ, ʱʝ ʜʝʱʦ 

ʥʝʦʙʭʽʜʥʦ ʟʘʜʘʪʠ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʧʨʦʛʠʥʽʚ ʝʣʝʤʝʥʪʽʚ 

ʪʠʧʘ çʙʘʣʢʘè. 

ɼʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʨʦʛʠʥʽʚ ʙʘʣʦʢ. ɺ ʜʦʜʘʪʢʦʚʠʭ ʜʘʥʠʭ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʧʨʦʛʠʥʽʚ ʟʘʜʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʠʡ ʚʽʜʥʦʩʥʠʡ 

ʧʨʦʛʠʥ ʙʘʣʢʠ, ʥʘʧʨʠʢʣʘʜ: 1/400 ʘʙʦ 1/250. ʊʘ ʮʴʦʛʦ ʥʝʜʦʩʪʘʪʥʴʦ 

ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʧʨʦʛʠʥʫ. ʈʽʯ ʫ ʪʽʤ, ʱʦ ʧʽʜ ʯʘʩ ʨʦʟʨʘʭʫʥʢʫ ʇʂ ʃɯʈɸ-

ʉɸʇʈ ʚʠʨʘʭʦʚʫʻ ʥʝ ʧʨʦʛʠʥʠ, ʘ ʣʠʰʝ ʧʝʨʝʤʽʱʝʥʥʷ. ʇʝʨʝʤʽʱʝʥʥʷ ʻ 

ʚʝʣʠʯʠʥʦʶ ʘʙʩʦʣʶʪʥʦʶ, ʙʦ ʧʝʨʝʤʽʱʝʥʥʷ ï ʮʝ ʚʽʜʩʪʘʥʴ ʪʦʯʢʠ 

ʝʣʝʤʝʥʪʘ ʜʝʬʦʨʤʦʚʘʥʦʾ ʧʽʜ ʟʘʚʘʥʪʘʞʝʥʥʷʤ ʢʦʥʩʪʨʫʢʮʽʾ ʚʽʜ ʩʚʦʛʦ 

ʚʠʭʽʜʥʦʛʦ ʧʦʣʦʞʝʥʥʷ, ʘ ʧʨʦʛʠʥ ï ʮʝ ʚʽʜʥʦʩʥʘ ʚʝʣʠʯʥʘ, ʙʦ ʻ 

ʧʝʨʝʤʽʱʝʥʥʷʤ ʮʝʥʪʨʫ ʙʘʣʢʠ ʚʽʜʥʦʩʥʦ ʾʾ ʢʽʥʮʽʚ. ʊʦʙʪʦ, ʷʢʱʦ ʥʘ 

ʧʝʨʰʦʤʫ ʧʦʚʝʨʩʽ ʙʫʜʠʥʢʫ ʧʝʨʝʤʽʱʝʥʥʷ ʽ ʧʨʦʛʠʥ ʤʘʡʞʝ ʦʜʥʘʢʦʚʽ, 

ʪʦ ʥʘ 12 ʧʦʚʝʨʩʽ ʧʦʟʜʦʚʞʥʷ ʜʝʬʦʨʤʘʮʽʷ ʢʦʣʦʥ, ʥʘ ʷʢʽ ʩʧʠʨʘʻʪʴʩʷ 

ʙʘʣʢʘ, ʙʫʜʝ ʜʘʚʘʪʠ ʧʝʨʝʤʽʱʝʥʥʷ ʧʨʠʙʣʠʟʥʦ ʪʦʛʦ ʞ ʧʦʨʷʜʢʫ, ʱʦ ʡ 

ʧʨʦʛʠʥ ʮʝʥʪʨʘ ʙʘʣʢʠ ʱʦʜʦ ʾʾ ʢʽʥʮʽʚ. ʅʘ ʨʠʩ. 1.17 ʷʩʥʦ ʚʠʜʥʦ, ʱʦ 

ʚʝʣʠʯʠʥʘ ʧʨʦʛʠʥʫ ŭ ʚʽʜʯʫʪʥʦ ʤʝʥʰʘ, ʥʽʞ ʚʝʣʠʯʠʥʘ ʧʝʨʝʤʽʱʝʥʥʷ ȹ. 

 
  

ʈʠʩ. 1.17 ʇʨʦʛʠʥ ʙʘʣʢʠ ŭ ʪʘ 

ʧʝʨʝʤʽʱʝʥʥʷ ȹ 

ʈʠʩ. 1.18 ʇʨʠʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʘʤ 

ʨʦʟʢʨʽʧʣʝʥʴ ʜʣʷ ʧʨʦʛʠʥʽʚ 



 77 

ʗʢʱʦ ʥʝ ʚʢʘʟʘʪʠ ʧʨʦʛʨʘʤʽ ʉʊʂ-ʉɸʇʈ, ʚʽʜʥʦʩʥʦ ʷʢʠʭ ʪʦʯʦʢ 

ʙʘʣʢʠ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʧʨʦʛʠʥ, ʪʦ ʉʊʂ-ʉɸʇʈ ʧʝʨʝʚʽʨʷʪʠʤʝ ʧʨʦʛʠʥ 

ʙʘʣʢʠ ʥʝ ʟʘ ʧʨʦʛʠʥʘʤʠ, ʘ ʟʘ ʧʝʨʝʤʽʱʝʥʥʷʤʠ, ʘ ʟʥʘʯʠʪʴ, ʧʝʨʝʚʽʨʢʘ 

ʧʨʦʛʠʥʫ ʥʝ ʚʠʢʦʥʫʚʘʪʠʤʝʪʴʩʷ. ʊʦʯʢʠ ʙʘʣʢʠ, ʚʽʜʥʦʩʥʦ ʷʢʠʭ 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʧʨʦʛʠʥ, ʚ ʉʊʂ-ʉɸʇʈ ʥʘʟʠʚʘʶʪʴʩʷ ʨʦʟʢʨʽʧʣʝʥʥʷ ʜʣʷ 

ʧʨʦʛʠʥʽʚ. (çʈʘʩʢʨʝʧʣʝʥʠʷ ʜʣʷ ʧʨʦʛʠʙʦʚè). ʅʝʦʙʭʽʜʥʦ ʟʘʜʘʪʠ 

ʨʦʟʢʨʽʧʣʝʥʥʷ ʜʣʷ ʧʨʦʛʠʥʽʚ ʙʘʣʢʘʤ ʧʝʨʝʜ ʨʦʟʨʘʭʫʥʢʦʤ. 

ɼɹʅ ɺ.1.2ï2 2006 çʅʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʚʧʣʠʚʠè ʚʠʤʘʛʘʻ 

ʨʦʟʨʘʭʫʥʦʢ ʧʦ ʧʨʦʛʠʥʘʤ ʚʠʢʦʥʫʚʘʪʠ ʟʛʽʜʥʦ ʟʽ ʉʅʠʇ 2.01.07ï85 

çʅʘʚʘʥʪʘʞʝʥʥʷ ʽ ʚʧʣʠʚʠè. ɺ ʉʅʠʇ ʨʦʟʨʘʭʫʥʦʢ ʧʦ ʧʨʦʛʠʥʘʤ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʜʨʫʛʦʾ ʛʨʫʧʠ ʛʨʘʥʠʯʥʠʭ ʩʪʘʥʽʚ, ʟʥʘʯʠʪʴ 

ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʧʨʦʛʠʥ ʥʝʦʙʭʽʜʥʦ ʥʝ ʟʘ ʛʨʘʥʠʯʥʠʤʠ, ʘ ʟʘ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʅʘʚʘʥʪʘʞʝʥʥʷ ʚ ʇʂ 

ʃɯʈɸ-ʉɸʇʈ ʟʘʜʘʶʪʴʩʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘ ʤʽʮʥʽʩʪʴ, ʪʦʙʪʦ ʚʩʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘʜʘʶʪʴʩʷ ʟʽ ʩʚʦʾʤ ʛʨʘʥʠʯʥʠʤ ʟʥʘʯʝʥʥʷʤ. ʊʦʤʫ ʧʨʠ 

ʨʦʟʨʘʭʫʥʢʫ ʤʦʞʥʘ ʟʤʝʥʰʠʪʠ ʧʨʦʛʠʥ, ʷʢʱʦ ʨʦʟʨʘʭʫʚʘʪʠ ʡʦʛʦ ʥʝ ʚʽʜ 

ʛʨʘʥʠʯʥʠʭ, ʚʽʜ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ʑʦʙ ʥʝ 

ʧʝʨʝʙʫʜʦʚʫʚʘʪʠ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʽ ʥʝ ʧʝʨʝʨʘʭʦʚʫʚʘʪʠ ʾʾ ʟ 

ʥʦʚʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʪʽʣʴʢʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʨʦʛʠʥʽʚ, ʚ ʉʊʂ-

ʉɸʇʈ ʜʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʠ ʜʦ ʥʘʚʘʥʪʘʞʝʥʴ. 

ʇʨʦʛʠʥʠ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʴ ʜʽʣʷʪʴʩʷ ʥʘ ʮʽ ʢʦʝʬʽʮʽʻʥʪʠ. ʌʘʢʪʠʯʥʦ, ʮʽ 

ʢʦʝʬʽʮʽʻʥʪʠ ʻ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʧʝʨʝʭʦʜʫ ʚʽʜ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʜʦ 

ʛʨʘʥʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

 

 
ʈʠʩ. 1.19 ʂʦʝʬʽʮʽʻʥʪʠ ʜʦ 

ʥʘʚʘʥʪʘʞʝʥʴ  

ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʨʦʛʠʥʽʚ 

ʈʠʩ. 1.20 ʇʽʜʨʘʭʫʥʦʢ ʧʨʦʛʠʥʫ ʟ ʝʧʶʨʠ 

ʤʦʤʝʥʪʽʚ 

ɼʠʥʘʤʽʯʥʽ ʽ ʤʠʪʪʻʚʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ ʧʽʜ ʯʘʩ 

ʦʙʨʘʭʫʥʢʫ ʧʨʦʛʠʥʽʚ, ʘ ʚ ʪʘʙʣʠʮʽ ʧʦʟʥʘʯʝʥʽ Kn = 0.  
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ʅʘ ʟʘʚʝʨʰʝʥʥʷ ʪʝʤʠ ʧʨʦ ʨʦʟʨʘʭʫʥʦʢ ʧʨʦʛʠʥʽʚ ʙʘʣʦʢ ʚ ʉʊʂ-

ʉɸʇʈ ʟʨʦʙʠʤʦ ʱʝ ʜʝʢʽʣʴʢʘ ʟʘʫʚʘʞʝʥʴ. ʉʊʂ-ʉɸʇʈ ʨʦʟʨʘʭʦʚʫʻ 

ʧʨʦʛʠʥ ʙʘʣʢʠ ʪʽʣʴʢʠ ʚ ʪʠʭ ʾʾ ʪʦʯʢʘʭ, ʚ ʷʢʠʭ ʨʦʟʨʘʭʦʚʘʥʽ ʟʫʩʠʣʣʷ. ʎʽ 

ʪʦʯʢʠ ʚ ʇʂ ʃɯʈɸ-ʉɸʇʈ ʥʘʟʠʚʘʶʪʴʩʷ ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʧʝʨʝʨʽʟʘʤʠ 

(ʚ ʧʨʦʛʨʘʤʽ ï çʨʘʩʯʝʪʥʳʝ ʩʝʯʝʥʠʷ ʩʪʝʨʞʥʝʡè). ʇʨʠ ʬʦʨʤʫʚʘʥʥʽ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʜʣʷ ʩʪʘʪʠʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʚ ʇʂ ʃɯʈɸ-ʉɸʇʈ 

ʢʽʣʴʢʽʩʪʴ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʧʝʨʝʨʽʟʽʚ ʟʘʚʞʜʠ ʧʦʯʘʪʢʦʚʦ ʜʦʨʽʚʥʶʻ 

ʜʚʦʤ, ʧʦ ʦʜʥʦʤʫ ʥʘ ʢʦʞʥʦʤʫ ʢʽʥʮʽ ʝʣʝʤʝʥʪʘ. ɸʣʝ ʷʢʱʦ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʧʝʨʝʨʽʟʽʚ ʪʽʣʴʢʠ ʜʚʘ ï ʥʘ ʟʘʢʨʽʧʣʝʥʠʭ ʢʽʥʮʷʭ ʙʘʣʢʠ, 

ʪʦ ʡ ʧʨʦʛʠʥ ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʝ ʙʫʜʝ. ʊʦʤʫ ʜʣʷ ʢʦʨʝʢʪʥʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ ʧʨʦʛʠʥʫ ʧʝʨʝʜ ʩʪʘʪʠʯʥʠʤ ʨʦʟʨʘʭʫʥʢʦʤ ʙʘʣʢʘʤ ʪʨʝʙʘ 

ʟʘʜʘʪʠ ʱʦʥʘʡʤʝʥʰʝ 5 ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʧʝʨʝʨʽʟʽʚ. ʎʴʦʛʦ ʤʦʞʥʘ 

ʜʦʩʷʛʥʫʪʠ ʘʙʦ ʨʦʟʜʨʦʙʠʚʰʠ ʙʘʣʢʫ ʥʘ ʜʝʢʽʣʴʢʘ ʩʢʽʥʯʝʥʥʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʘʙʦ ʧʨʠʟʥʘʯʠʚʰʠ ʾʡ ʧʨʘʚʠʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʨʦʟʨʘʭʫʥʢʦʚʠʭ 

ʧʝʨʝʨʽʟʽʚ, ʪʦʙʪʦ 5 ʯʠ ʙʽʣʴʰʝ, ʩʧʝʮʽʘʣʴʥʦʶ ʢʦʤʘʥʜʦʶ.  

ʗʢʱʦ ʩʪʘʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʥʝ ʧʨʦʚʦʜʠʚʩʷ, ʪʦʙʪʦ ʚ ʣʦʢʘʣʥɹʦʤʫ 

ʨʦʟʨʘʭʫʥʢʫ (ʜʠʚ. ʨʠʩ. 1.12), ʤʦʞʥʘ ʪʘʢʦʞ ʨʦʟʨʘʭʫʚʘʪʠ ʧʨʦʛʠʥ, 

ʟʘʜʘʚʰʠ ʫʤʦʚʠ ʦʧʠʨʘʥʥʷ ʢʽʥʮʽʚ ʙʘʣʢʠ. ʇʨʦʛʠʥ ʚʠʨʘʭʦʚʫʻʪʴʩʷ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʛʠʥʘʶʯʫ ʝʧʶʨʫ ʤʦʤʝʥʪʽʚ (ʨʠʩ. 1.20). ʆʩʢʽʣʴʢʠ 

ʨʝʘʣʴʥʽ ʝʧʶʨʠ ʤʦʤʝʥʪʽʚ ʤʘʶʪʴ ʤʝʥʰʫ ʥʘʧʦʚʥʝʥʽʩʪʴ ʥʽʞ ʦʛʠʥʘʶʯʘ, 

ʘ ʪʘʢʦʞ ʪʦʤʫ, ʱʦ ʢʦʝʬʽʮʽʻʥʪʠ ʜʦ ʥʘʚʘʥʪʘʞʝʥʴ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʧʨʦʛʠʥʽʚ ʧʦ ʝʧʶʨʽ ʤʦʤʝʥʪʽʚ 

ʧʨʦʛʠʥ ʙʫʜʝ, ʷʢ ʧʨʘʚʠʣʦ, ʜʝʱʦ ʟʘʚʠʱʝʥʠʤ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʦʛʠʥʦʤ 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʪʘʪʠʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ, ʘʣʝ ʨʽʟʥʠʮʷ ʡʪʠʤʝ çʚ 

ʟʘʧʘʩè. 

ʈʦʟʨʘʭʫʥʦʢ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʩʝʡʩʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ʂʨʽʤ 

ʽʥʰʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʚ ʇʂ ʃɯʈɸ-ʉɸʇʈ ʤʦʞʫʪʴ ʟʘʜʘʚʘʪʠʩʷ ʩʝʡʩʤʽʯʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʗʢ ʥʝ ʜʠʚʥʦ, ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʩʝʡʩʤʽʯʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʦʨʤʠ ʚʚʦʜʷʪʴ ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ, ʷʢ ʧʨʘʚʠʣʦ, 

ʟʙʽʣʴʰʫʻ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʝʣʝʤʝʥʪʠ 

ʢʦʥʩʪʨʫʢʮʽʾ. ʊʦʙʪʦ ʤʽʮʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʘ ʧʨʘʮʶʻ ʥʘ ʩʝʡʩʤʽʯʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚʚʘʞʘʻʪʴʩʷ ʙʽʣʴʰʦʶ! ʅʝ ʩʧʠʥʷʶʯʠʩʴ ʥʘ ʧʠʪʘʥʥʽ, 

ʯʦʤʫ ʮʝ ʪʘʢ, ʧʨʦʩʪʦ ʟʘʧʘʤôʷʪʘʻʤʦ, ʱʦ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʤʝʥʪʘ, ʚ 

ʟʫʩʠʣʣʷʭ ʷʢʦʛʦ ʻ ʩʝʡʩʤʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʉʊʂ-ʉɸʇʈ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʦʜʘʪʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʫʤʦʚ ʨʦʙʦʪʠ m. ʅʘʧʨʠʢʣʘʜ, 

ʧʝʨʝʚʽʨʢʘ ʝʣʝʤʝʥʪʘ ʥʘ ʤʽʮʥʽʩʪʴ ʧʽʜ ʜʽʻʶ ʦʩʴʦʚʦʾ ʩʠʣʠ ʚʠʛʣʷʜʘʪʠʤʝ 

ʥʝ ʪʘʢ: N/A Ò RyĀɔʩ, ʘ ʦʩʴ ʪʘʢ: N/A Ò RyĀɔʩĀm. ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ m 
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ʬʢ̔ʩʦʚʘʥʽ, ʽ ʧʨʠʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ çɺʨʘʭʫʚʘʥʥʷ ʩʝʡʩʤʽʯʥʠʭ ʚʧʣʠʚʽʚè 

(ʨʠʩ. 4.1.21). 

 
ʈʠʩ. 1.21 ɼʦʜʘʪʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʫʤʦʚ ʨʦʙʦʪʠ m 

ʎ̫  ʪʘʙʣʠʮʷ ʧʦʩʠʣʘʻʪʴʩʷ ʥʘ ʪʘʙʣʠʮʶ 7 ʉʅʠʇ 2.7.81 çʉʝʡʩʤʽʯʥʽ 

ʚʧʣʠʚʠè, ʘʣʝ ɼɹʅ ɺ.1.1ï12:2006 çɹʫʜʽʚʥʠʮʪʚʦ ʫ ʩʝʡʩʤʽʯʥʠʭ 

ʨʘʡʦʥʘʭ ʋʢʨʘʾʥʠè ʤʽʩʪʠʪʴ ʩʭʦʞʫ ʪʘʙʣʠʮʶ 2.13, ʷʢʘ ʧʦʚʪʦʨʶʻ 

ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ m ʟʽ ʉʅʠʇ 2.7.81 ʜʣʷ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢ ʽ ʙʫʣʦ ʩʢʘʟʘʥʦ ʥʘ ʧʦʯʘʪʢʫ ʮʴʦʛʦ ʨʦʟʜʽʣʫ, 

ʨʦʟʨʘʭʫʥʦʢ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʜʘʥʠʭ ɼɹʅ ɺ.1.1ï12:2006 çɹʫʜʽʚʥʠʮʪʚʦ 

ʫ ʩʝʡʩʤʽʯʥʠʭ ʨʘʡʦʥʘʭ ʋʢʨʘʾʥʠè ʥʝ ʚʠʤʘʛʘʻ ʜʦʜʘʪʢʦʚʦʛʦ ʚʚʦʜʫ 

ʜʘʥʠʭ. 

1.6.2 ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʽ ʫʥʽʬʽʢʦʚʘʥʽ ʝʣʝʤʝʥʪʠ 

ɺ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʟʜʽʣʽ ʟʘʟʥʘʯʘʣʦʩʷ, ʱʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʽʨʥʦ 

ʨʦʟʨʘʭʫʚʘʪʠ ʚ ʉʊʂ-ʉɸʇʈ ʧʨʦʛʠʥ, ʥʝʦʙʭʽʜʥʦ ʟʘʜʘʪʠ ʨʦʟʢʨʽʧʣʝʥʥʷ 

ʜʣʷ ʧʨʦʛʠʥʫ. ɸʣʝ ʱʦ ʨʦʙʠʪʠ, ʷʢʱʦ ʙʘʣʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʽʣʴʢʦʭ 

ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʽ ʚʠʷʚʣʷʻʪʴʩʷ, ʱʦ ʮʝʥʪʨ ʙʘʣʢʠ ʥʝ 

ʨʦʟʢʨʽʧʣʝʥʠʡ? ɺ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʥʝʦʙʭʽʜʥʦ ʦʙôʻʜʥʘʪʠ ʩʢʽʥʯʝʥʥʽ 

ʝʣʝʤʝʥʪʠ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʙʘʣʢʫ ʚ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʩʭʝʤʽ. ɼʣʷ 

ʪʘʢʦʛʦ ʦʙôʻʜʥʘʥʥʷ ʧʨʠʟʥʘʯʝʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʠʡ ʝʣʝʤʝʥʪ ʚ ʉʊʂ-ʉɸʇʈ ï ʮʝ ʩʧʦʣʫʯʝʥʥʷ ʩʢʽʥʯʝʥʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʦʜʥʘʢʦʚʦʛʦ ʧʝʨʝʨʽʟʫ, ʷʢʽ ʣʝʞʘʪʴ ʥʘ ʦʜʥʽʡ ʧʨʷʤʽʡ ʽ ʥʝ 

ʤʘʶʪʴ ʨʦʟʨʠʚʽʚ. ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ ʝʣʝʤʝʥʪ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʦʜʥʝ ʮʽʣʝ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʧʨʠʟʥʘʯʝʥʽ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʧʨʦʛʠʥʽʚ ʙʘʣʦʢ. ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʪʘʢʦʞ ʜʣʷ ʦʙôʻʜʥʘʥʥʷ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʦʩʪʦ 

ʟʘʜʣʷ ʢʨʘʱʦʛʦ ʩʧʨʠʡʥʷʪʪʷ, ʘʜʞʝ ʣʝʛʰʝ ʜʫʤʘʪʠ ʧʨʦ ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ 
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ʝʣʝʤʝʥʪ ʥʘ ʧʦʚʥʫ ʜʦʚʞʠʥʫ ʙʘʣʢʠ ʘʙʦ ʢʦʣʦʥʠ, ʘʥʽʞ ʦʜʥʦʯʘʩʥʦ ʧʨʦ 

ʢʽʣʴʢʘ ʡʦʛʦ ʯʘʩʪʠʥ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʩʢʽʥʯʝʥʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʚ ʣʦʢʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʷʢ 

ʦʜʠʥ ʝʣʝʤʝʥʪ. ɼʦ ʨʝʯʽ, ʫ ʚʽʢʥʽ ʣʦʢʘʣʴʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʨʠʩ. 1.12 

ʟʦʙʨʘʞʝʥʠʡ ʩʘʤʝ ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ ʝʣʝʤʝʥʪ.  

ɯʥʰʘ ʟʘʜʘʯʘ ʩʪʦʾʪʴ ʧʽʜ ʯʘʩ ʧʽʜʙʦʨʫ ʧʝʨʝʨʽʟʫ. ʗʢʱʦ ʟʫʩʠʣʣʷ ʚ 

ʢʦʞʥʦʤʫ ʟ ʝʣʝʤʝʥʪʽʚ ʩʚʦʻ ʚʣʘʩʥʝ, ʪʦ ʧʽʜ ʯʘʩ ʧʽʜʙʦʨʫ ʜʣʷ ʢʦʞʥʦʛʦ 

ʝʣʝʤʝʥʪʘ ʙʫʜʝ ʧʽʜʽʙʨʘʥʠʡ ʩʚʽʡ ʚʣʘʩʥʠʡ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ. 

ʅʘʜʤʽʨʥʝ ʯʠʩʣʦ ʧʝʨʝʨʽʟʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʜʦʨʦʞʯʘʥʥʷ ʙʫʜʽʚʥʠʮʪʚʘ, 

ʪʦʤʫ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʨʽʟʽʚ ʦʙʤʝʞʫʶʪʴ. ʆʪʞʝ, ʟ ʢʽʣʴʢʦʭ ʧʽʜʽʙʨʘʥʠʭ 

ʩʣʽʜ ʚʠʙʨʘʪʠ ʦʜʠʥ ʧʝʨʝʨʽʟ. ʗʢʱʦ ʧʝʨʝʨʽʟ ʧʨʦʩʪʠʡ, ʪʦ ʤʠ ʧʨʦʩʪʦ 

ʚʠʙʝʨʝʤʦ ʥʘʡʙʽʣʴʰʠʡ ʧʨʦʬʽʣʴ, ʘʣʝ ʱʦ ʨʦʙʠʪʠ, ʷʢʱʦ ʧʝʨʝʨʽʟ 

ʟʚʘʨʥʠʡ? ɿʚʘʨʥʠʡ ʜʚʦʪʘʚʨ ʧʽʜ ʯʘʩ ʧʽʜʙʦʨʫ ʦʧʪʠʤʽʟʫʻ ʩʚʦʶ ʬʦʨʤʫ 

ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʽ ʤʦʞʝ ʚʠʷʚʠʪʠʩʴ, ʱʦ ʧʽʜʽʙʨʘʥʽ ʧʝʨʝʨʽʟʠ ʨʽʟʥʦʾ 

ʬʦʨʤʠ ʤʘʶʪʴ ʦʜʥʘʢʦʚʫ ʧʣʦʱʫ. ʅʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʧʽʜʙʦʨʫ ʚʩʽ ʟʫʩʠʣʣʷ ï ʪʦʜʽ ʡ ʬʦʨʤʘ ʧʝʨʝʨʽʟʫ ʙʫʜʝ ʦʧʪʠʤʘʣʴʥʦʶ ʜʣʷ 

ʚʩʽʭ ʟʫʩʠʣʴ. ɼʣʷ ʦʙôʻʜʥʘʥʥʷ ʟʫʩʠʣʴ ʧʨʠʟʥʘʯʝʥʽ ʫʥʽʬʽʢʦʚʘʥʽ ʛʨʫʧʠ 

ʝʣʝʤʝʥʪʽʚ. ɺʩʽ ʝʣʝʤʝʥʪʠ ʦʜʥʽʻʾ ʫʥʽʬʽʢʦʚʘʥʦʾ ʛʨʫʧʠ ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ 

ʟʫʩʠʣʣʷ, ʪʦʤʫ ʧʨʠ ʧʽʜʙʦʨʽ ʜʣʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʫʥʽʬʽʢʦʚʘʥʦʾ ʛʨʫʧʠ 

ʧʽʜʙʠʨʘʻʪʴʩʷ ʦʜʠʥ ʧʝʨʝʨʽʟ.  

ʗʢʱʦ ʚ ʢʦʞʥʦʤʫ ʩʢʽʥʯʝʥʦʤʫ ʝʣʝʤʝʥʪʽ ʚʠʥʠʢʘʻ 100 ʩʧʦʣʫʯʝʥʴ 

ʟʫʩʠʣʴ (ʥʘʧʨʠʢʣʘʜ, 10 ʩʧʦʣʫʯʝʥʴ ʥʘʚʘʥʪʘʞʝʥʴ ʨʦʟʨʘʭʦʚʘʥʽ ʚ 10 

ʪʦʯʢʘʭ ʧʦ ʜʦʚʞʠʥʽ ʝʣʝʤʝʥʪʘ), ʽ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ 100, ʪʦ ʧʽʜʙʽʨ 

ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ 10 000 ʨʘʟʽʚ. ʑʦʙ ʦʙʤʝʞʠʪʠ ʢʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ 

ʧ̔ ʜʙʦʨʫ, ʉʊʂ-ʉɸʇʈ ʚʠʢʦʥʫʻ ʡʦʛʦ ʥʝ ʥʘ ʢʦʞʥʝ ʩʧʦʣʫʯʝʥʥʷ ʟʫʩʠʣʴ 

ʢʦʞʥʦʛʦ ʩʢʽʥʯʝʥʦʛʦ ʝʣʝʤʝʥʪʘ, ʷʢʠʡ ʚʢʣʶʯʝʥʠʡ ʜʦ ʫʥʽʬʽʢʦʚʘʥʦʾ 

ʛʨʫʧʠ, ʘ ʟʥʘʭʦʜʠʪʴ ʫʥʽʬʽʢʦʚʘʥʽ ʟʫʩʠʣʣʷ ʽ ʚʞʝ ʥʘ ʥʠʭ ʚʠʢʦʥʫʪ̒ʩɹ ̫

ʧʽʜʙʽʨ. ʋʥʽʬʽʢʘʮʽʷ ʟʫʩʠʣʴ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʪʠʤ ʞʝ ʧʨʠʥʮʠʧʦʤ, ʱʦ ʡ 

ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʧʦʣʫʯʝʥʴ ʟʫʩʠʣʴ (ʈʉʋ, ʜʠʚ. ʨʦʟʜʽʣ 

1.7.1 çɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫè, ʧʽʜʨʦʟʜʽʣ çɿʫʩʠʣʣʷè), ʪʦʙʪʦ 

ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʰʫʢ ʩʧʦʣʫʯʝʥʴ ʟʫʩʠʣʴ, ʧʨʠ ʷʢʠʭ ʚ ʧʝʨʝʨʽʟʽ ʧʦ 

ʜʦʚʞʠʥʽ ʝʣʝʤʝʥʪʘ ʚʠʥʠʢʘʶʪʴ ʝʢʩʪʨʝʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ ʽ ʟʫʩʠʣʣʷ.  

ʋʥʽʬʽʢʦʚʘʥʽ ʟʫʩʠʣʣʷ ʦʜʥʘʢʦʚʽ ʜʣʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʫʥʽʬʽʢʦʚʘʥʦʾ 

ʛʨʫʧʠ, ʪʦʤʫ ʟ 10 000 ʟʫʩʠʣʴ ʧʽʩʣʷ ʫʥʽʬʽʢʘʮʽʾ ʫ ʥʘʩ ʟʘʣʠʰʠʪʴʩʷ 

ʚʩʴʦʛʦ 100. ʋʥʽʬʽʢʦʚʘʥʽ ʛʨʫʧʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʪʽʣʴʢʠ ʟ 

ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʩʧʦʣʫʯʝʥʥʷʤʠ ʟʫʩʠʣʴ (ʈʉʋ). ʅʽ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʧʦ 

ʟʫʩʠʣʣʷʤ ʚʽʜ ʟʘʚʘʥʪʘʞʝʥʴ, ʥʽ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʧʦ ʨʦʟʨʘʭʫʥʢʦʚʠʤ 

ʩʧʦʣʫʯʝʥʥʷʤ ʥʘʚʘʥʪʘʞʝʥʴ (ʈʉʅ), ʫʥʽʬʽʢʦʚʘʥʽ ʛʨʫʧʠ, ʥʘ ʞʘʣʴ, ʥʝ 
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ʜʽʶʪʴ, ʽ ʧʨʠ ʧʽʜʙʦʨʽ ʧʦ ʟʫʩʠʣʣʷʤ ʚʽʜ ʟʘʚʘʥʪʘʞʝʥʴ ʪʘ ʟʫʩʠʣʣʷʤ ʚʽʜ 

ʈʉʅ ʥʝ ʙʫʜʝ ʧʽʜʽʙʨʘʥʠʡ ʦʜʥʘʢʦʚʠʡ ʧʝʨʝʨʽʟ ʜʣʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ.  

ɼʣʷ ʧʽʜʙʦʨʫ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʪʝʞ ʤʦʞʥʘ ʦʙôʻʜʥʫʚʘʪʠ ʚ 

ʫʥʽʬʽʢʦʚʘʥʽ ʛʨʫʧʠ. 

ʆʪʞʝ, ʦʙôʻʜʥʘʥʥ ̫ ʚ ʫʥʽʬʽʢʦʚʘʥʽ ʛʨʫʧʠ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠ 

ʧʽʜʙʦʨʽ ʦʪʨʠʤʘʪʠ ʻʜʠʥʠʡ ʧʝʨʝʨʽʟ ʜʣʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʫʥʽʬʽʢʦʚʘʥʦʾ 

ʛʨʫʧʠ, ʘ ʦʙôʻʜʥʘʥʥʷ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ ʝʣʝʤʝʥʪ ï ʧʨʘʚʠʣʴʥʦ 

ʨʦʟʨʘʭʫʚʘʪʠ ʧʨʦʛʠʥ ʜʣʷ ʙʘʣʦʢ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʙʽʣʴʰ ʥʽʞ ʦʜʥʦʛʦ 

ʩʢʽʥʯʝʥʦʛʦ ʝʣʝʤʝʥʪʘ. ʊʦʙʪʦ, ʩʪʚʦʨʝʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ 

ʫʥʽʬʽʢʦʚʘʥʠʭ ʛʨʫʧ ʝʣʝʤʝʥʪʽʚ ʧʦʪʨʽʙʥʽ ʥʝ ʟʘʚʞʜʠ. 

1.6.3 ʈʦʟʨʘʭʫʥʦʢ ʝʣʝʤʝʥʪʽʚ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʘʥʘʣʽʟ 

ʨʝʟʫʣʴʪʘʪʽʚ 

ɺ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʤʠ ʥʝ ʙʫʜʝʤʦ ʧʝʨʝʨʘʭʦʚʫʚʘʪʠ ʚʩʽ ʬʦʨʤʫʣʠ, ʧʦ 

ʷʢʠʤ ʉʊʂ-ʉɸʇʈ ʚʠʢʦʥʫʻ ʨʦʟʨʘʭʫʥʦʢ, ʘ ʥʘʤʘʛʘʪʠʤʝʤʦʩʴ 

ʷʢʥʘʡʧʦʚʥʽʰʝ ʧʦʟʥʘʡʦʤʠʪʠ ʯʠʪʘʯʘ ʟ ʤʦʞʣʠʚʦʩʪʷʤʠ ʮʴʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ, ʪʦʙʪʦ ʚʽʜʧʦʚʽʩʪʠ ʥʘ ʟʘʧʠʪʘʥʥʷ, ʯʠʤ ʉʊʂ-ʉɸʇʈ ʤʦʞʝ 

ʜʦʧʦʤʦʛʪʠ ʽʥʞʝʥʝʨʫïʢʦʥʩʪʨʫʢʪʦʨʫ, ʘ ʯʠʤ ʥʽ. ʄʠ ʪʘʢʦʞ ʥʝ 

ʟʘʯʽʧʘʪʠʤʝʤʦ ʨʦʟʨʘʭʫʥʢʫ ʚʫʟʣʽʚ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʧʨʦ ʷʢʽ 

ʡʪʠʤʝʪʴʩʷ ʚ ʥʘʩʪʫʧʥʦʤʫ ʨʦʟʜʽʣʽ. 

ʈʦʟʨʘʭʫʥʦʢ ʝʣʝʤʝʥʪʘ ʢʦʥʩʪʨʫʢʮʽʾ ʚ ʉʊʂ-ʉɸʇʈ ʧʦʣʷʛʘʻ ʚ 

ʧʝʨʝʚʽʨʮʽ ʘʙʦ ʧʽʜʙʦʨʽ ʡʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ 

ɼɹʅ ɺ.1.2ï2:2006 çʅʘʚʘʥʪʘʞʝʥʥʷ ʽ ʚʧʣʠʚʠè ʨʦʟʨʘʭʫʥʦʢ ʥʝʦʙʭʽʜʥʦ 

ʚʝʩʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʝʦʙʭʽʜʥʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʠʪʫʘʮʽʡ ʪʘ 

ʛʨʘʥʠʯʥʠʭ ʩʪʘʥʽʚ, ʘ ʩʘʤʝ ʚʠʢʦʥʫʚʘʪʠ:  

ʘ) ʧʝʨʝʚʽʨʢʫ ʤʽʮʥʦʩʪʽ, ʩʪʽʡʢʦʩʪʽ ʪʘ ʽʥʰʠʭ ʢʨʠʪʝʨʽʾʚ ʥʝʩʫʯʦʾ 

ʟʜʘʪʥʦʩʪʽ;  

ʙ) ʧʝʨʝʚʽʨʢʫ ʞʦʨʩʪʢʦʩʪʽ ʪʘ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ ʚ ʨʝʞʠʤʽ 

ʥʦʨʤʘʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ;  

ʚ) ʧʝʨʝʚʽʨʢʫ ʚʠʪʨʠʚʘʣʦʩʪʽ ʧʨʠ ʧʦʚʪʦʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ;  

ʛ) ʫʨʘʭʫʚʘʥʥʷ ʧʦʚʟʫʯʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʽʥʰʠʭ ʨʝʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʧʨʠ ʜʽʾ ʧʦʩʪʽʡʥʠʭ ʽ ʜʦʚʛʦʪʨʠʚʘʣʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 

ʉʪʘʣʴ ʥʝ ʻ ʧʦʚʟʫʯʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʽ ʨʦʟʨʘʭʫʥʦʢ ʥʘ ʧʦʚʟʫʯʽʩʪʴ, ʷʢ 

ʧʨʘʚʠʣʦ, ʥʝ ʧʦʪʨʽʙʝʥ, ʪʦʤʫ ʉʊʂ-ʉɸʇʈ ʥʝ ʚʠʢʦʥʫʻ ʨʦʟʨʘʭʫʥʦʢ ʥʘ 

ʧʦʚʟʫʯʽʩʪʴ. ʇʝʨʝʚʽʨʢʘ ʚʠʪʨʠʚʘʣʦʩʪʽ ʥʝʦʙʭʽʜʥʘ ʚ ʢʦʥʩʪʨʫʢʮʽʷʭ ʧʽʜ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʶ ʜʽʻʶ ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʪʘʢʠʭ, ʷʢ 

ʧʽʜʢʨʘʥʦʚʽ ʙʘʣʢʠ. ʉʊʂ-ʉɸʇʈ ʥʝ ʨʦʟʨʘʭʦʚʫʻ ʧʽʜʢʨʘʥʦʚʽ ʙʘʣʢʠ ʽ ʥʝ 

ʨʦʙʠʪʴ ʨʦʟʨʘʭʫʥʦʢ ʥʘ ʚʠʪʨʠʚʘʣʽʩʪʴ. ɺʠʭʦʜʠʪʴ, ʱʦ ʉʊʂ-ʉɸʇʈ 
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ʚʠʢʦʥʫʻ ʪʽʣʴʢʠ (ʘ) ʧʝʨʝʚʽʨʢʠ ʥʘ ʤʽʮʥʽʩʪʴ ʽ ʩʪʽʡʢʽʩʪʴ ʪʘ (ʙ) ʧʝʨʝʚʽʨʢʠ 

ʥʘ ʞʦʨʩʪʢʽʩʪʴ. ɼʦ ʧʝʨʝʚʽʨʦʢ (ʘ) ʚʽʜʥʦʩʷʪʴʩʷ ʧʝʨʝʚʽʨʢʠ ʤʽʮʥʦʩʪʽ 

ʝʣʝʤʝʥʪʘ, ʧʝʨʝʚʽʨʢʠ ʩʪʽʡʢʦʩʪʽ ʚʩʴʦʛʦ ʝʣʝʤʝʥʪʘ ʪʘ ʝʣʝʤʝʥʪʽʚ ʡʦʛʦ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ, ʥʘʧʨʠʢʣʘʜ, ʚ ʜʚʦʪʘʚʨʽ, ʧʝʨʝʚʽʨʢʘ ʩʪʽʥʦʢ ʽ 

ʧʦʣʠʮʴ, ʘ ʜʦ ʧʝʨʝʚʽʨʦʢ (ʙ) ï ʧʝʨʝʚʽʨʢʘ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ 

ʧʨʦʛʠʥʫ ʙʘʣʦʢ ʪʘ ʧʝʨʝʚʽʨʢʘ ʤʘʢʩʠʤʘʣʴʥʦʾ ʛʥʫʯʢʦʩʪʽ ɚ ʝʣʝʤʝʥʪʘ. 

ʋʚʘʞʥʠʡ ʯʠʪʘʯ ʧʨʠʛʘʜʘʻ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʝ ʚʽʜʭʠʣʝʥʥʷ ʢʦʣʦʥ ʚʽʜ 

ʚʝʨʪʠʢʘʣʽ ʪʘʢʦʞ ʦʙʤʝʞʝʥʝ ʚ ʧʨʦʩʪʦʨʽ ʥʦʨʤʘʤʠ. ʉʊʂ-ʉɸʇʈ ʤʦʞʝ 

ʨʦʟʨʘʭʫʚʘʪʠ ʧʨʦʛʠʥ ʙʫʜʴï̫ ʢʦʛʦ ʝʣʝʤʝʥʪʘ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ 

ʚʽʜʭʠʣʝʥʥʷ, ʩʧʝʮʽʘʣʴʥʦʶ ʢʦʤʘʥʜʦʶ, ʘʣʝ ʥʝ ʚʢʣʶʯʘʻ ʡʦʛʦ ʚ 

ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ. ʎʝ ʚʠʢʣʠʢʘʥʦ ʪʠʤ, ʱʦ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʞʦʨʩʪʢʦʩʪʽ ʙʘʣʢʠ, ʟʙʽʣʴʰʠʚʰʠ ʷʢʫ, ʤʠ ʥʝʦʜʤʽʥʥʦ ʟʤʝʥʰʠʤʦ 

ʧʨʦʛʠʥ, ʟʙʽʣʴʰʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʢʦʣʦʥʠ ʥʝʣʽʥʽʡʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʚʝʨʪʠʢʘʣʴʥʝ ʚʽʜʭʠʣʝʥʥʷ. ʑʦʙ ʢʦʨʝʢʪʥʦ ʨʦʟʨʘʭʫʚʘʪʠ ʥʦʚʝ 

ʚʽʜʭʠʣʝʥʥʷ ʧʨʠ ʥʦʚʽʡ ʞʦʨʩʪʢʦʩʪʽ ʢʦʣʦʥʠ, ʥʝʦʙʭʽʜʥʦ ʧʨʠʟʥʘʯʠʪʠ 

ʟʙʽʣʴʰʝʥʫ ʞʦʨʩʪʢʽʩʪʴ ʢʦʣʦʥʽ ʽ ʟʥʦʚʫ ʚʠʢʦʥʘʪʠ ʩʪʘʪʠʯʥʠʡ 

ʨʦʟʨʘʭʫʥʦʢ. ʂʨʽʤ ʪʦʛʦ, ʟʙʽʣʴʰʫʚʘʪʠ ʢʦʣʦʥʠ ʟ ʫʤʦʚ ʞʦʨʩʪʢʦʩʪʽ 

ʥʝʚʠʛʽʜʥʦ, ʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʤ ʤʦʞʝ ʙʫʪʠ ʧʦʩʪʘʥʦʚʢʘ ʜʦʜʘʪʢʦʚʠʭ 

ʟʚôʷʟʢʽʚ ʤʽʞ ʢʦʣʦʥʘʤʠ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ. ʊʦʤʫ ʉʊʂ-ʉɸʇʈ 

ʥʝ ʚʢʣʶʯʘʻ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʜʦ ʩʧʠʩʢʫ ʧʝʨʝʚʽʨʦʢ, ʷʢʽ 

ʚʠʢʦʥʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʨʦʟʨʘʭʫʥʢʫ ʽ ʥʝ ʟʙʽʣʴʰʫʻ ʧʝʨʝʨʽʟ ʢʦʣʦʥʠ, ʷʢʱʦ 

ʧʝʨʝʚʽʨʢʘ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʧʝʨʝʤʽʱʝʥʥʶ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ ʧʽʜ ʯʘʩ 

ʧ̔ ʜʙʦʨʫ. ʇʝʨʝʚʽʨʢʠ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʤʝʥʪʽʚ 

ʢʦʥʩʪʨʫʢʮʽʾ ʚ ʧʨʦʛʨʘʤʽ ʉʊʂ-ʉɸʇʈ ʧʨʠʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 1.2. 

ʗʢ ʤʠ ʚʞʝ ʟʥʘʻʤʦ, ʚ ʉʊʂ-ʉɸʇʈ ʨʝʟʫʣʴʪʘʪʦʤ ʧʝʨʝʚʽʨʢʠ ʧʦ ʙʫʜʴï

ʷʢʽʡ ʬʦʨʤʫʣʽ ʉʅʠʇ 2.23.81* ʻ ʧʨʦʮʝʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʩʫʯʦʾ 

ʩʧʨʦʤʦʞʥʦʩʪʽ ʚʠʛʣʷʜʫ (1.1): 

ʊʘʙʣʠʮʷ 1.2  

ʇʝʨʝʚʽʨʢʠ ʚ ʉʊʂ-ʉɸʇʈ 
ʘ) ʤʽʮʥʽʩʪʴ ʪʘʢ 

 ʩʪʽʡʢʽʩʪʴ ʪʘʢ 

 ʤʽʩʮʝʚʘ ʩʪʽʡʢʽʩʪʴ ʪʘʢ 

ʙ) ʧʨʦʛʠʥ ʙʘʣʢʠ ʪʘʢ 

 ʛʥʫʯʢʽʩʪʴ ʢʦʣʦʥʠ ʽ ʝʣʝʤʝʥʪʘ ʬʝʨʤʠ ʪʘʢ 

 ʚʽʜʭʠʣʝʥʥʷ ʢʦʣʦʥʠ ʚʽʜ ʚʝʨʪʠʢʘʣʽ ʥ ̔

ʚ) ʚʠʪʨʠʚʘʣʽʩʪʴ ʚʽʜ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʜʽʾ ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥ ̔

ʛ) ʧʦʚʟʫʯʽʩʪʴ ʥʽ, ʥʝʤʘʻ 

ʧʦʪʨʝʙʠ 
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%100% Ö=
R

s    (1.1) 

ʜʝ ů ï ʜʽʡʩʥʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ, ʷʢʠʡ ʧʝʨʝʚʽʨʷʻʪʴʩʷ, R ï 

ʜʦʧʫʩʪʠʤʝ ʘʙʦ ʛʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ. ʗʢʱʦ ʧʨʦʮʝʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʽʣʴʰʠʡ ʟʘ 100%, ʪʦ ʚʽʜʧʦʚʽʜʥʘ ʚʠʤʦʛʘ ʥʦʨʤ ʥʝ ʜʦʪʨʠʤʘʥʘ. 

ʅʘʧʨʠʢʣʘʜ, ʧʝʨʝʚʽʨʢʘ ʤʽʮʥʦʩʪʽ ʨʦʟʪʷʛʥʝʥʦʛʦ ʝʣʝʤʝʥʪʘ ʚ ʉʅʠʇ 

ʟʘʧʠʩʘʥʘ ʷʢ: N/A Ò RyĀɔc, ʪʦʜʽ ů = N/A, R = RyĀɔc, ʘ ʧʨʦʮʝʥʪ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʩʫʯʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʜʦʨʽʚʥʶʻ: 
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ɽʣʝʤʝʥʪ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʧʨʫʞʝʥʦïʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʧʦ ʨʽʟʥʠʤ ʬʦʨʤʫʣʘʤ. ʇʨʠ ʨʫʯʥʦʤʫ ʨʦʟʨʘʭʫʥʢʫ 

ʝʣʝʤʝʥʪʽʚ ʭʽʜ ʨʦʟʨʘʭʫʥʢʫ ʧʽʜʢʘʟʫʶʪʴ ʩʘʤʽ ʮʠʬʨʠ. ʅʘʧʨʠʢʣʘʜ, 

ʩʪʽʡʢʘ ʟ ʧʦʧʝʨʝʯʥʠʤ ʧʝʨʝʨʽʟʦʤ çʪʨʫʙʘè, ʥʘ ʷʢʫ ʜʽʻ ʩʪʠʩʢʘʶʯʘ ʩʠʣʘ, 

ʟʘʢʨʽʧʣʝʥʘ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʽ ʯʝʨʝʟ 2 ʤ, ʘ ʚ ʽʥʰʦʤʫ ʯʝʨʝʟ 5 ʤ. ɿʨʘʟʫ 

ʚʠʜʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤ ʙʫʜʝ ʨʦʟʨʘʭʫʥʦʢ ʚ ʧʣʦʱʠʥʽ 

ʟʘʢʨʽʧʣʝʥʥʷ ʯʝʨʝʟ 5 ʤ. ɸʣʝ ʢʦʣʠ ʨʦʟʨʘʭʫʥʦʢ ʚʝʜʝʪʴʩʷ ʥʘ 

ʧʦʟʘʮʝʥʪʨʦʚʠʡ ʩʪʠʩʢ, ʽ ʤʦʤʝʥʪʠ, ʱʦ ʜʽʶʪʴ ʨʽʟʥʠʭ ʧʣʦʱʠʥʘʭ, ʨʽʟʥʽ, 

ʪʦ ʚ ʷʢʽʡ ʧʣʦʱʠʥʽ ʩʣʽʜ ʨʘʭʫʚʘʪʠ ʩʪʽʡʢʫ ï ʚʞʝ ʥʘ ʪʘʢ ʦʯʝʚʠʜʥʦ. ʉʊʂ-

ʉɸʇʈ ʤʘʢʩʠʤʘʣʴʥʦ ʬʦʨʤʘʣʽʟʫʻ ʚʩʽ ʧʝʨʝʚʽʨʢʠ, ʱʦʙ ʤʦʞʥʘ ʙʫʣʦ 

ʷʢʥʘʡʧʨʦʩʪʽʰʝ ʚʠʟʥʘʯʠʪʠ, ʧʦ ʷʢʽʡ ʬʦʨʤʫʣʽ ʝʣʝʤʝʥʪ ʚʪʨʘʯʘʻ ʩʚʦʶ 

ʥʝʩʫʯʫ ʩʧʨʦʤʦʞʥʽʩʪʴ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʷʢʱʦ ʧʨʠ ʨʫʯʥʦʤʫ 

ʨʦʟʨʘʭʫʥʢʫ ʭʽʜ ʨʦʟʨʘʭʫʥʢʫ ʧʽʜʢʘʟʫʻ, ʱʦ ʩʣʽʜ ʟʨʦʙʠʪʠ ʟ ʝʣʝʤʝʥʪʦʤ, 

ʷʢʱʦ ʚʽʥ ʥʝ ʚʠʪʨʠʤʫʻ ʧʨʠʢʣʘʜʝʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʪʦ ʚ ʚʠʧʘʜʢʫ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʧʽʜʢʘʟʫʶʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽ ʟʤʽʥʠ ʩʘʤʝ 

ʨʝʟʫʣʴʪʘʪʠ. ʊʦʤʫ ʚ ʉʊʂ-ʉɸʇʈ ʚʠʢʦʥʫʻʪʴʩʷ ʙʽʣʴʰʝ ʧʝʨʝʚʽʨʦʢ, ʥʽʞ 

ʨʦʙʠʚ ʙʠ ʽʥʞʝʥʝʨ ʧʨʠ ʨʫʯʥʦʤʫ ʨʦʟʨʘʭʫʥʢʫ. ʊʘʢ, ʨʦʟʨʘʭʫʥʦʢ 

ʩʪʽʡʢʦʩʪʽ ʮʝʥʪʨʘʣʴʥʦïʩʪʠʩʥʝʥʦʾ ʢʦʣʦʥʠ ʟʘʚʞʜʠ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʜʚʦʭ 

ʧʣʦɦʠʥʘʭ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘʧʨʷʤʫ ʮʝʥʪʨʘʣʴʥʠʭ ʛʦʣʦʚʥʠʭ ʦʩʝʡ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ, ʘ ʥʝ ʚ ʦʜʥʽʡ. ɸʥʘʣʦʛʽʯʥʦ ʚʠʨʘʭʦʚʫʶʪʴʩʷ ʥʝ 

ʦʜʠʥ, ʘ ʜʚʘ ʧʨʦʛʠʥʠ ʙʘʣʢʠ ï ʚ ʧʣʦʱʠʥʘʭ ʜʽʾ ʢʦʞʥʦʛʦ ʟʽ ʟʛʠʥʘʣʴʥʠʭ 

ʤʦʤʝʥʪʽʚ. ʊʘʢʠʡ ʬʦʨʤʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʘʻ 

ʟʤʦʛʫ ʦʙôʻʜʥʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʚ ʪʘʙʣʠʮʽ ʦʜʥʘʢʦʚʦʛʦ ʟʤʽʩʪʫ. 

ʇʨʠʛʘʜʘʻʤʦ, ʱʦ ʉʊʂ-ʉɸʇʈ ʧʦʜʽʣʷʻ ʚʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʨʽʟʥʠʭ ʪʠʧʽʚ ʝʣʝʤʝʥʪʘ: ʢʘʥʘʪʘ, ʬʝʨʤʠ, ʢʦʣʦʥʠ, ʽ ʙʘʣʢʠ. ʊʘʢ ʩʘʤʦ ʡ 

ʪʘʙʣʠʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʝʣʝʤʝʥʪʽʚ ʙʫʜʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ.  
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ʈʠʩ. 1.22 ʇʨʠʢʣʘʜ ʪʘʙʣʠʮʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʈʦʟʰʠʬʨʫʻʤʦ ʩʢʦʨʦʯʝʥʥʷ, ʧʨʠʡʥʷʪʽ ʚ ʪʘʙʣʠʮʷʭ ʨʝʟʫʣʴʪʘʪʽʚ:  
ʥʦʨ ʧʝʨʝʚʽʨʢʠ ʤʽʮʥʦʩʪʽ ʧʦ ʥʦʨʤʘʣʴʥʠʤ ʥʘʧʨʫʞʝʥʥʷʤ 

ʪʘʫ ʧʝʨʝʚʽʨʢʘ ʤʽʮʥʦʩʪʽ ʧʦ ʜʦʪʠʯʥʠʤ ʥʘʧʨʫʞʝʥʥʷʤ 

ʩ1 ʧʝʨʝʚʽʨʢʘ ʤʽʮʥʦʩʪʽ  22 3ts + Ò 1,15ĀRyĀɔc 

ʋY1, ʋZ1, 

ʋYZ 

ʧʝʨʝʚʽʨʢʠ ʩʪʽʡʢʦʩʪʽ ʚʽʜʥʦʩʥʦ ʛʦʣʦʚʥʠʭ ʦʩʝʡ ʪʘ ʚʽʜ ʜʽʾ 

ʤʦʤʝʥʪʫ ʚ ʜʚʦʭ ʧʣʦʱʠʥʘʭ 

ʋɹ ʧʝʨʝʚʽʨʢʘ ʩʪʽʡʢʦʩʪʽ ʙʘʣʢʠ 

ɻY1, ɻZ1 ʧʝʨʝʚʽʨʢʠ ʛʥʫʯʢʦʩʪʽ ʚʽʜʥʦʩʥʦ ʛʦʣʦʚʥʠʭ ʦʩʝʡ 

ʇʨʛ ʧʝʨʝʚʽʨʢʘ ʧʨʦʛʠʥʫ 

ʋʉ, ʋʇ ʧʝʨʝʚʽʨʢʠ ʤʽʩʮʝʚʦʾ ʩʪʽʡʢʦʩʪʽ ʩʪʽʥʢʠ ʡ ʧʦʣʠʮʽ ʧʝʨʝʨʽʟʫ 

1ʇʉ  ʥʘʡʙʽʣʴʰʝ ʟ ʯʠʩʝʣ ʥʦʨ, ʪʘʫ, ʩ1, ʋY1, ʋZ1, ʋYZ 

2ʇʉ  ʥʘʡʙʽʣʴʰʝ ʟ ʯʠʩʝʣ ɻY1, ɻZ1, ʇʨʛ 

ʄ.ʋ ʥʘʡʙʽʣʴʰʝ ʟ ʯʠʩʝʣ ʋʇ, ʋʉ 

ɺ ʪʘʙʣʠʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ ʜʣʷ ʢʦʣʦʥ ʥʝʤʘʻ ʩʧʝʮʽʘʣʴʥʠʭ 

ʛʨʘʬ ʜʣʷ ʧʨʦʮʝʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʩʫʯʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʧʦ 

ʜʦʪʠʯʥʠʤ ʪʘʫ ʪʘ ʧʦ ʧʨʠʚʝʜʝʥʠʤ ʥʘʧʨʫʞʝʥʥʷʤ ʩ1, ʪʦʤʫ ʽʥʦʜʽ 

ʚʠʷʚʣʷʻʪʴʩʷ, ʱʦ ʯʠʩʣʦ ʚ ʛʨʘʬʽ 1ʇʉ ʙʽʣʴʰʝ ʟʘ ʥʘʡʙʽʣʴʰʝ ʯʠʩʣʦ ʚ 

ʛʨʘʬʘʭ ʥʦʨ, ʋY1, ʋZ1 ʋYZ. ʏʠʩʣʦ ʚ ʛʨʘʬʽ 1ʇʉ ʧʦʢʘʟʫʻ ʨʦʙʦʪʫ 

ʝʣʝʤʝʥʪʘ ʧʦ ʧʝʨʰʽʡ ʛʨʫʧʽ ʛʨʘʥʠʯʥʠʭ ʩʪʘʥʽʚ, 2ʇʉ ï ʧʦ ʜʨʫʛʽʡ ʛʨʫʧʽ, 

ʘ ʯʠʩʣʦ ʄ.ʋ ʭʘʨʘʢʪʝʨʠʟʫʻ ʪʦʥʢʦʩʪʽʥʥʽʩʪʴ ʡʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʝʨʝʨʽʟʫ. ɼʦʜʘʪʦʢ 1 ʧʝʨʝʣʽʯʫʻ ʬʦʨʤʫʣʠ, ʧʦ ʷʢʠʤ ʦʙʨʘʭʦʚʫʻʪʴʩʷ ʪʦʡ 

ʘʙʦ ʽʥʰʠʡ ʧʨʦʮʝʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʩʫʯʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ. 

ɺ ʪʘʢʦʤʫ ʫʥʽʬʽʢʦʚʘʥʦʤʫ ʧʽʜʭʦʜʽ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʻ ʡ 

ʜʝʷʢʽ ʥʝʜʦʣʽʢʠ. ɿʚʝʨʥʽʤʦ ʫʚʘʛʫ ʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʨʷʜʢʽʚ: ʢʦʞʝʥ 

ʨʷʜʦʢ ʧʨʝʜʩʪʘʚʣʷʻ ʨʝʟʫʣʴʪʘʪʠ ʚ ʜʝʷʢʽʡ ʪʦʯʮʽ ʧʦ ʜʦʚʞʠʥʽ ʝʣʝʤʝʥʪʘ. 

ɻʨʘʬʘ ʅʉ, çʥʦʤʝʨ ʩʝʯʝʥʠʷè ï ʥʦʤʝʨ ʪʦʯʢʠ ʧʦ ʜʦʚʞʠʥʽ ʝʣʝʤʝʥʪʘ. 

ʆʪʞʝ, ʨʝʟʫʣʴʪʘʪʠ ʚʠʜʘʶʪʴʩʷ ʚ ʢʦʞʥʽʡ ʪʦʯʮʽ ʝʣʝʤʝʥʪʘ, ʜʝ 

ʚʠʨʘʭʫʚʘʥʽ ʟʫʩʠʣʣʷ. ʅʘ ʞʘʣʴ, ʮʝ ʥʝ ʟʘʚʞʜʠ ʧʦʪʨʽʙʥʦ. ʅʘʧʨʠʢʣʘʜ, ʧ. 

5.29 ʉʅʠʇ 2.23.81* ʜʦʟʚʦʣʷʻ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʥʝ ʧʝʨʝʚʽʨʷʪʠ ʥʘ 
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ʩʪʽʡʢʽʩʪʴ ʢʦʣʦʥʠ ʚ ʪʦʯʢʘʭ ʥʘ ʚʽʜʩʪʘʥʽ ʤʝʥʰʝ 1/3 ʜʦʚʞʠʥʠ ʚʽʜ ʢʽʥʮʽʚ, 

ʘ ʉʊʂ-ʉɸʇʈ ʾʭ ʧʝʨʝʚʽʨʷʻ. ɸʥʘʣʦʛʽʯʥʦ, ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʙʘʣʢʠ ʉʊʂ-

ʉɸʇʈ ʧʝʨʝʚʽʨʷʻ ʥʘ ʟʘʛʘʣʴʥʫ ʩʪʽʡʢʽʩʪʴ ʙʘʣʢʠ ʚ ʪʦʯʢʘʭ ʥʘ ʦʧʦʨʘʭ. 

ʊʦʤʫ, ʷʢʱʦ ʫʚʘʞʥʦ ʧʦʩʪʘʚʠʪʠʩʴ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ, ʤʦʞʥʘ ʚʽʜʢʠʥʫʪʠ 

ʜʝʷʢʽ ʟ ʥʠʭ ʽ ʟʝʢʦʥʦʤʠʪʠ ʢʽʣʴʢʘ ʪʦʥ ʩʪʘʣʽ.  

ʂʨʽʤ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʛʨʘʬ, ʚ ʪʘʙʣʠʮʽ ʻ ʛʨʘʬʠ  
ʕʣʝʤʝʥʪ  ʅʦʤʝʨ ʩʢʽʥʯʝʥʦʛʦ ʝʣʝʤʝʥʪʘ 

ʅʉ ʅʦʤʝʨ ʪʦʯʢʠ ʧʦ ʜʦʚʞʠʥʽ ʝʣʝʤʝʥʪʘ 

ɻʨʫʧʧʘ ʋʥʽʬʽʢʦʚʘʥʘ ʛʨʫʧʘ ʯʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ ʝʣʝʤʝʥʪ (ʨʦʟʜ. 1.7.2) 

 

 
ʈʠʩ. 1.23 ʄʦʟʘʾʢʘ ʨʝʟʫʣʴʪʘʪʽʚ 

ʂʨʽʤ ʪʘʙʣʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʉʊʂ-ʉɸʇʈ ʤʦʞʝ ʟʦʙʨʘʟʠʪʠ 

ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ 1ʇʉ, 2ʇʉ ʪʘ ʄ.ʋ ʥʘ ʩʭʝʤʽ ʫ ʚʠʛʣʷʜʽ ʤʦʟʘʾʢʠ 

(ʜʠʚ. ʨʠʩ. 1.23, 1.24) ʪʘ ʧʦʟʥʘʯʠʪʠ ʧʽʜʽʙʨʘʥʽ ʧʝʨʝʨʽʟʠ ʥʘ ʩʭʝʤʽ. 

ʉʢʽʥʯʝʥʥʦïʝʣʝʤʝʥʪʥʘ ʩʭʝʤʘ ʉʊʂ-ʉɸʇʈ ʤʦʞʝ ʙʫʪʠ ʚʽʜʢʨʠʪʘ 

ʧʨʦʛʨʘʤʦʶ ʂʄ-ʉɸʇʈ, ʧʨʦ ʱʦ ʡʪʠʤʝʪʴʩʷ ʚ ʨʦʟʜʽʣʽ 1.9. 
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ʈʠʩ. 1.24 ʇʽʜʽʙʨʘʥʽ ʧʝʨʝʨʽʟʠ 

1.7. ʆʩʥʦʚʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʚʫʟʣʽʚ  ʢʦʥʩʪʨʫʢʮʽʡ 

ʈʦʟʨʘʭʫʥʦʢ ʚʫʟʣʽʚ ʻ ʥʘʡʮʽʢʘʚʽʰʠʤ ʨʦʟʜʽʣʦʤ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ. ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʫʟʦʣ 

ʧʨʘʮʶʻ ʟʦʚʩʽʤ ʥʝ ʪʘʢ, ʷʢ ʤʠ ʡʦʛʦ ʨʦʟʨʘʭʦʚʫʻʤʦ, ʪʦʤʫ ʧʨʘʢʪʠʢʫʶʯʽ 

ʽʥʞʝʥʝʨʠ ʥʘʤʘʛʘʶʪʴʩʷ ʫʥʠʢʘʪʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʦʚʠʭ ʪʠʧʽʚ ʚʫʟʣʽʚ. 

ɸʣʝ ʩʪʘʪʠʩʪʠʢʘ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʥʘ ʜʦʣʶ ʚʫʟʣʽʚ ʧʨʠʧʘʜʘʻ ʥʘʙʘʛʘʪʦ 

ʤʝʥʰʝ ʘʚʘʨʽʡ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ, ʥʽʞ ʥʘ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʚʦʥʠ 

ʟôʻʜʥʫʶʪʴ. ɿʥʘʯʠʪʴ, ʨʦʟʨʘʭʫʥʦʢ ʚʫʟʣʽʚ ʽʥʞʝʥʝʨʥʠʤʠ ʤʝʪʦʜʘʤʠ ʜʘʻ 

ʯʫʜʦʚʽ ʨʝʟʫʣʪɹʘʪʠ ʽ ʤʘʻ ʜʦʩʪʘʪʥʶ ʥʘʜʽʡʥʽʩʪʴ. ɿʚʽʩʥʦ, ʚ ʧʨʦʛʨʘʤʥʦʤʫ 

ʢʦʤʧʣʝʢʩʽ ʤʦʞʥʘ ʟʘʧʨʦʝʢʪʫʚʘʪʠ ʽ ʨʦʟʨʘʭʫʚʘʪʠ ʙʫʜʴï̫ ʢʠʡ ʚʫʟʦʣ 

ʯʠʩʝʣʴʥʠʤʠ ʤʝʪʦʜʘʤʠ! ɸʣʝ ʥʘ ʩʪʚʦʨʝʥʥʷ ʢʦʞʥʦʾ ʪʘʢʦʾ ʤʦʜʝʣʽ ʪʨʝʙʘ 

ʚʠʪʨʘʪʠʪʠ ʯʠʤʘʣʦ ʯʘʩʫ, ʘ ʧʦʪʽʤ ï ʜʦʚʝʩʪʠ, ʱʦ ʩʪʚʦʨʝʥʘ ʩʢʽʥʯʝʥʥʦï

ʝʣʝʤʝʥʪʥʘ ʤʦʜʝʣʴ ʜʦʩʪʦʚʽʨʥʘ, ʜʣʷ ʯʦʛʦ ʥʝʧʦʛʘʥʦ ʙʫʣʦ ʙ ʧʦʨʽʚʥʷʪʠ 

ʜʘʥʽ ʨʦʟʨʘʭʫʥʢʫ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ. ʅʘ ʪʘʢʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʧʨʘʢʪʠʢʫʶʯʦʛʦ ʽʥʞʝʥʝʨʘ ʟʘʟʚʠʯʘʡ ʥʝʤʘʻ ʥʽ ʯʘʩʫ, ʥʽ 

ʛʨʦʰʝʡ, ʪʦʞ ʚʽʥ ʢʦʨʠʩʪʫʻʪʴʩʷ ʛʦʪʦʚʠʤʠ ʨʽʰʝʥʥʷʤʠ. 

ʇʨʦʛʨʘʤʘ ʉʊʂ-ʉɸʇʈ, ʨʦʟʨʘʭʦʚʫʻ ʚʫʟʣʠ, ʧʦʚʝʜʽʥʢʘ ʷʢʠʭ 

ʧʝʨʝʜʙʘʯʫʚʘʥʘ, ʪʦʙʪʦ ʚʞʝ ʜʦʙʨʝ ʧʝʨʝʚʽʨʝʥʽ ʥʘ ʧʨʘʢʪʠʮʽ, ʰʚʠʜʢʠʤʠ 
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ʽ ʥʘʜʽʡʥʠʤʠ ʽʥʞʝʥʝʨʥʠʤʠ ʤʝʪʦʜʘʤʠ. ʈʦʟʨʘʭʫʥʦʢ ʚʫʟʣʽʚ 

ʧʨʦʚʦʜʠʪʴʩʷ ʪʽʣʴʢʠ ʟʘ ʚʽʪʯʠʟʥʷʥʠʤʠ ʥʦʨʤʘʤʠ ʉʅʠʇ 2.23.81*. ʗʢ 

ʚʞʝ ʙʫʣʦ ʩʢʘʟʘʥʦ ʚ ʨʦʟʜʽʣʽ 1.6.2 çʊʠʧʠ ʧʝʨʝʨʽʟʽʚ ʪʘ ʚʫʟʣʽʚè, ʉʊʂ-

ʉɸʇʈ ʜʦʟʚʦʣʷʻ ʨʦʟʨʘʭʫʚʘʪʠ ʙʽʣʴʰʝ ʯʦʪʠʨʴʦʭ ʜʝʩʷʪʢʽʚ ʚʫʟʣʽʚ, ʘʙʦ 

çʧʨʦʩʪʠʭ ʚʫʟʣʽʚè, ʟ ʷʢʠʭ ʤʦʞʥʘ ʩʢʦʤʧʦʥʫʚʘʪʠ ʢʦʤʙʽʥʘʮʽʾ, ʪʦʙʪʦ 

ʫʪʚʦʨʠʪʠ çʩʢʣʘʜʥʽ ʚʫʟʣʠè. ɼʘʣʽ ʚ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʡʪʠʤʝʪʴʩʷ ʪʽʣʴʢʠ 

ʧʨʦ çʧʨʦʩʪʽè ʚʫʟʣʠ. 

1.7.1 ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʫʟʣʽʚ 

ɺʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʫʟʣʽʚ ʻ ʪʠʧ ʚʫʟʣʘ, ʧʦʧʝʨʝʯʥʽ 

ʧʝʨʝʨʽʟʠ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʟôʻʜʥʫʶʪʴʩʷ ʚ ʚʫʟʣʽ, ʟʫʩʠʣʣʷ ʚ ʝʣʝʤʝʥʪʘʭ, ʘ 

ʪʘʢʦʞ ʟʚʘʨʶʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʽ ʙʦʣʪʠ. 

ʄʦʞʣʠʚʽ ʜʚʘ ʚʘʨʽʘʥʪʠ ʨʦʟʨʘʭʫʥʢʫ ʚʫʟʣʘ. ʇʝʨʰʠʤ ʚʘʨʽʘʥʪʦʤ 

ʨʦʟʨʘʭʫʥʢʫ ʻ ʨʦʟʨʘʭʫʥʦʢ çʟ ʥʫʣʷè, ʪʦʙʪʦ ʢʦʣʠ ʚʩʽ ʚʠʭʽʜʥʽ ʜʘʥʽ ʚʽʜ 

ʧʦʯʘʪʢʫ ʜʦ ʢʽʥʮʷ ʚʚʦʜʷʪʴʩʷ ʚʨʫʯʥʫ. ɼʨʫʛʠʤ ʚʘʨʽʘʥʪʦʤ ʻ 

ʨʦʟʨʘʭʫʥʦʢ, ʢʦʣʠ ʨʦʟʨʘʭʫʥʢʦʚʽ ʧʝʨʝʨʽʟʠ ʽ ʟʫʩʠʣʣʷ ʚ ʟôʻʜʥʫʚʘʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʢʦʧʽʶʶʪʴʩʷ ʟ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʽ ʉʊʂ-ʉɸʇʈ (ʨʠʩ.1.25). 

ʗʢʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʨʦʟʨʘʭʫʥʦʢ ʚʫʟʣʘ ʩʭʝʤʠ ʉʊʂ-ʉɸʇʈ, ʪʦ 

ʧʦʧʝʨʝʯʥʽ ʧʝʨʝʨʽʟʠ ʟôʻʜʥʫʚʘʥʠʭ ʝʣʝʤʝʥʪʘʭ ʤʦʞʫʪʴ ʙʫʪʠ ʘʙʦ 

ʧʨʠʟʥʘʯʝʥʽ, ʘʙʦ ʧʽʜʽʙʨʘʥʽ. ʇʦʧʝʨʝʯʥʽ ʧʝʨʝʨʽʟʠ ʝʣʝʤʝʥʪʽʚ, ʱʦ 

ʟôʻʜʥʫʶʪʴʩʷ ʚ ʚʫʟʣʽ, ʤʫʩʷʪʴ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦʾ ʤʽʮʥʦʩʪʽ, ʱʦʙ 

ʚʠʪʨʠʤʫʚʘʪʠ ʟʫʩʠʣʣʷ, ʷʢʝ ʚ ʥʠʭ ʚʠʥʠʢʘʻ, ʽʥʘʢʰʝ ʧʽʜʽʙʨʘʪʠ 

ʟôʻʜʥʫʚʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʫ ʚʫʟʣʽ ʧʨʦʛʨʘʤʽ ʥʝ ʚʜʘʩʪʴʩʷ. ʊʦʤʫ, ʷʢʱʦ 

ʨʦʟʨʘʭʫʥʦʢ ʉʊʂ-ʉɸʇʈ ʧʨʦʚʦʜʠʚʩʷ ʟʘ ʧʦʧʝʨʝʜʥʴʦ ʧʨʠʟʥʘʯʝʥʠʤʠ 

ʧʝʨʝʨʽʟʘʤʠ, ʥʝʦʙʭʽʜʥʦ ʘʙʦ ʧʝʨʝʜ ʨʦʟʨʘʭʫʥʢʦʤ ʚʫʟʣʘ ʧʨʠʟʥʘʯʠʪʠ 

ʝʣʝʤʝʥʪʘʤ ʩʭʝʤʠ ʉʊʂ-ʉɸʇʈ ʧʽʜʽʙʨʘʥʽ ʧʝʨʝʨʽʟʠ, ʘʙʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʫʟʣʘ ʧʽʜʽʙʨʘʥʽ ʨʘʥʽʰʝ ʧʝʨʝʨʽʟʠ 

(ʨʠʩ.1.26).  
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ʈʠʩ.1.25 ʈʦʟʨʘʭʫʥʦʢ ʚʫʟʣʘ ʩʭʝʤʠ ʉʊʂ-ʉɸʇʈ 

ʪʘ ʘʚʪʦʥʦʤʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʚʫʟʣʘ 

ɺ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʥʝ 

ʦʙʦʚôʷʟʢʦʚʦ ʚʽʜʨʘʟʫ ʟʘʜʘʚʘʪʠ ʨʦʟʤʽʨʠ 

ʚʩʽʭ ʜʦʜʘʪʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʚʫʟʣʘ. ɼʣʷ 

ʧʝʨʰʦʛʦ ʢʨʦʢʫ ʮʽʣʢʦʤ ʜʦʩʠʪʴ ʟʘʜʘʪʠ 

ʧʦʧʝʨʝʯʥʽ ʧʝʨʝʨʽʟʠ ʟôʻʜʥʫʚʘʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʽ ʟʫʩʠʣʣʷ ʚ ʥʠʭ. ʇʦ ʮʠʤ ʜʘʥʠʤ 

ʉʊʂ-ʉɸʇʈ ʚʞʝ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʟʘʜʘʯʽ 

ʚʠʢʦʥʘʻ ʧʽʜʙʽʨ ʜʦʜʘʪʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ 

ʚʫʟʣʘ. ɼʘʣʽ ʨʦʟʤʽʨʘʤʠ ʪʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʦʜʘʪʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ 

ʚʫʟʣʘ ʤʦʞʥʘ ʚʘʨʽʶʚʘʪʠ, ʧʝʨʝʚʽʨʷʶʯʠ ʪʽ 

ʘʙʦ ʽʥʰʽ ʨʦʟʤʽʨʠ ʯʠ ʤʘʪʝʨʽʘʣʠ ʜʦʜʘʪʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦʙ ʚ ʨʝʰʪʽï

ʨʝʰʪ ʦʪʨʠʤʘʪʠ ʥʘʡʙʽʣʴʰ ʙʘʞʘʥʫ ʢʦʥʩʪʨʫʢʮʽʶ ʚʫʟʣʘ. 

 
ʈʠʩ.1.26 ɺʠʙʽʨ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ 

ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʫʟʣʘ 
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ʈʠʩ. 1.27 ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʫʟʣʘ 

ɺʠʭʜ̔ʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʫʟʣʽʚ ʻ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ 

ʝʣʝʤʝʥʪʽʚ, ʱʦ ʟôʻʜʥʫʶʪʴʩʷ ʫ ʚʫʟʣʽ, ʟʫʩʠʣʣʷ ʚ ʥʠʭ ʽ ʨʽʟʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʫʟʣʘ, ʪʘʢʽ ʷʢ ʪʦʚʱʠʥʘ ʧʣʘʩʪʠʥ, ʢʽʣʴʢʽʩʪʴ ʙʦʣʪʽʚ, 

ʢʦʝʬʽʮʽʻʥʪ ʫʤʦʚ ʨʦʙʦʪʠ ʪʦʱʦ. ʏʘʩʪʠʥʘ ʟ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʝ 

ʟʤʥ̔ʶʻʪʴʩʷ ʧʽʜ ʯʘʩ ʧʽʜʙʦʨʫ ʚʫʟʣʘ, ʘ ʯʘʩʪʠʥʘ ï ʟʤʽʥʶʻʪʴʩʷ. ʑʦʙ 

ʨʦʟʜʽʣʠʪʠ ʮʽ ʜʚʽ ʛʨʫʧʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʫʟʣʘ, ʧʝʨʰʽ ʥʘʟʠʚʘʶʪʴʩʷ 

ʚʣʘʩʪʠʚʦʩʪʽ ʚʫʟʣʘ, ʘ ʜʨʫʛʽ ʧʘʨʘʤʝʪʨʠ ʚʫʟʣʘ. ʇʘʨʘʤʝʪʨʠ ʻ 

ʟʤʽʥʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ. ʇʽʜʙʽʨ ʟʘʚʞʜʠ ʧʽʜʙʠʨʘʻ ʧʘʨʘʤʝʪʨʠ ʚʫʟʣʘ, 

ʟʘʤʽʥʶʶʯʠ ʪʽ, ʱʦ ʙʫʣʠ ʚ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ, ʽ ʟʘʣʠʰʘʶʯʠ ʥʝʟʤʽʥʥʠʤʠ 

ʨʝʰʪʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʝʨʝʣʽʢ ʧʘʨʘʤʝʪʨʽʚ, ʪʦʙʪʦ ʟʤʽʥʥʠʭ ʚʝʣʠʯʠʥ, 
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ʚ ʢʦʞʥʦʛʦ ʪʠʧʫ ʚʫʟʣʘ ʩʚʽʡ, ʧʘʨʘʤʝʪʨʠ ʚʠʚʦʜʷʪʴʩʷ ʫ ʚ ʪʘʙʣʠʮʽ 

çʇʘʨʘʤʝʪʨʠè ʚʽʢʥʘ çʉʚʦʡʩʪʚʘ ʫʟʣʘè.  

ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʫʟʣʘ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 4.1.27. ʗʢ 

ʚʠʜʥʦ, ʧʘʨʘʤʝʪʨʠ, ʱʦ ʧʽʜʙʠʨʘʶʪʴʩʷ ʧʽʜ ʯʘʩ ʧʽʜʙʦʨʫ ʚʫʟʣʘ, ʪʘʢʦʞ 

ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ ʟ ʜʽʘʣʦʛʫ çʉʚʦʡʩʪʚʘ ʫʟʣʘè. ʊʦʜʽ ʩʣʽʜ ʚʠʢʦʥʫʚʘʪʠ 

ʪʽʣʴʢʠ ʧʝʨʝʚʽʨʢʫ, ʙʦ ʧʽʜʙʽʨ ʟʘʥʦʚʦ ʟʘʧʦʚʥʠʪʴ ʚʩʶ ʪʘʙʣʠʮʶ ʧʽʜ 

ʥʘʟʚʦʶ çʇʘʨʘʤʝʪʨʳè. 

1.7.2 ʈʦʟʨʘʭʫʥʦʢ ʚʫʟʣʽʚ ʪʘ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ 

ʈʦʟʨʘʭʫʥʦʢ ʚʫʟʣʘ ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʾ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʯʘʩʪʠʥ: 

1) ʧʝʨʝʚʽʨʢʠ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʟôʻʜʥʫʶʪʴʩʷ ʚ ʚʫʟʣʽ ʟ ʚʨʘʭʫʚʘʥʥʷʤ 

ʦʩʣʘʙʣʝʥʠʭ ʧʝʨʝʨʽʟʽʚ ʪʘ 2) ʧʽʜʙʦʨʫ ʯʠ ʧʝʨʝʚʽʨʢʠ ʟôʻʜʥʫʶʯʠʭ 

ʝʣʝʤʝʥʪʽʚ ʚʫʟʣʘ, ʪʦʙʪʦ ʟʚʘʨʥʠʭ ʰʚʽʚ, ʙʦʣʪʽʚ ʽ ʥʘʢʣʘʜʦʢ. ɽʣʝʤʝʥʪʠ, 

ʱʦ ʟôʻʜʥʫʶʪʴʩʷ ʚ ʚʫʟʣʽ, ʪʘ ʟʫʩʠʣʣʷ, ʱʦ ʚʠʥʠʢʘʻ ʚ ʮʠʭ ʝʣʝʤʝʥʪʘʭ, ʻ 

ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʧʽʜʙʦʨʫ ʟôʻʜʥʫʶʯʠʭ, ʘʙʦ ʜʦʜʘʪʢʦʚʠʭ, 

ʝʣʝʤʝʥʪʽʚ ʚʫʟʣʘ. ɿ ʪʘʢʦʛʦ ʧʦʨʷʜʢʫ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʧʣʠʚʘʻ, ʱʦ 

ʜʦʜʘʪʢʦʚʽ ʝʣʝʤʝʥʪʠ ʚʫʟʣʘ ʥʝʤʦʞʣʠʚʦ ʧʽʜʽʙʨʘʪʠ, ʷʢʱʦ ʟôʻʜʥʫʚʘʥʽ 

ʝʣʝʤʝʥʪʠ ʥʝ ʚʠʪʨʠʤʫʶʪʴ ʟʫʩʠʣʴ, ʱʦ ʚ ʥʠʭ ʚʠʥʠʢʘʶʪʴ. ʊʦʙʪʦ, ʷʢʱʦ 

ʙʘʣʢʘ ʟʘʤʘʣʘ, ʱʦʙ ʚʠʪʨʠʤʘʪʠ ʩʚʦʻ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʪʦ ʡ ʚʫʟʦʣ ʪʘʢʦʾ 

ʙʘʣʢʠ ʧʽʜʽʙʨʘʪʠ ʥʝ ʚʜʘʩʪʴʩʷ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʧʝʨʝʚʽʨʢʠ ʪʘ ʧʽʜʙʦʨʫ ʚʫʟʣʘ ʻ ʪʘʙʣʠʮʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʚ 

ʷʢʽʡ ʢʨʽʤ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠʚʦʜʷʪʴʩʷ ʧʨʦʮʝʥʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʝʩʫʯʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʚʫʟʣʘ. ʅʘʛʘʜʘʻʤʦ, ʱʦ ʧʨʦʮʝʥʪʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʩʫʯʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘʟʠʚʘʻʪʴʩʷ ʚʝʣʠʯʠʥʘ 

%100% Ö=
R

s  

ʜʝ ů ï ʜʽʡʩʥʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ, ʷʢʠʡ ʧʝʨʝʚʽʨʷʻʪʴʩʷ, R ï ʦʧʽʨ 

ʝʣʝʤʝʥʪʘ, ʪʦʙʪʦ ʜʦʧʫʩʪʠʤʝ ʘʙʦ ʛʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ (ʨʠʩ. 1.28). 

ɸʣʝ ʧʦ ʷʢʽʡ ʬʦʨʤʫʣʽ ʙʫʚ ʟʥʘʡʜʝʥʠʡ ʪʦʡ ʯʠ ʽʥʰʠʡ ʧʨʦʮʝʥʪ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʩʫʯʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ? ʗʢʱʦ ʜʣʷ ʝʣʝʤʝʥʪʽʚ 

ʢʦʥʩʪʨʫʢʮʽʾ ʬʦʨʤʫʣʠ ʜʦʩʠʪʴ ʧʨʦʟʦʨʽ, ʪʦ ʜʣʷ ʝʣʝʤʝʥʪʽʚ ʚʫʟʣʘ 

ʧʝʨʝʜʙʘʯʠʪʠ, ʧʦ ʷʢʽʡ ʬʦʨʤʫʣʽ ʙʫʚ ʦʙʨʘʭʦʚʘʥʠʡ ʧʨʦʮʝʥʪ, 

ʥʝʤʦʞʣʠʚʦ. ʑʦʙ ʧʦʷʩʥʠʪʠ ʭʽʜ ʨʦʟʨʘʭʫʥʢʫ ʉʊʂ-ʉɸʇʈ ʥʘʜʘʻ 

ʽʥʩʪʨʫʤʝʥʪ ʪʨʘʩʫʚʘʥʥʷ. ʊʨʘʩʫʚʘʥʥʷ ï ʮʝ ʜʦʢʣʘʜʥʠʡ ʨʦʟʛʦʨʥʫʪʠʡ 

ʨʦʟʨʘʭʫʥʦʢ, ʷʢʠʡ ʜʝʤʦʥʩʪʨʫʻ, ʧʦ ʷʢʠʤ ʬʦʨʤʫʣʘʤ ʪʘ ʟ ʷʢʠʭ ʯʠʩʝʣ 

ʦʪʨʠʤʘʥʦ ʨʝʟʫʣʴʪʘʪ. ʊʨʘʩʫʚʘʥʥʷ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʜʣʷ ʢʦʞʥʦʛʦ 

ʧʨʦʮʝʥʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʩʫʯʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʚ ʪʘʙʣʠʮʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʘʙʦ ʜʣʷ ʚʩʽʭ ʧʨʦʮʝʥʪʽʚ ʦʜʥʦʯʘʩʥʦ (ʨʠʩ. 1.29).  
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ʊʨʘʩʫʚʘʥʥʷ ʨʦʟʨʘʭʫʥʢʫ ʚʫʟʣʽʚ ï ʥʘʜʟʚʠʯʘʡʥʦ ʢʦʨʠʩʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ. ʇʦïʧʝʨʰʝ, ʚʽʥ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ, ʷʢʘ ʩʘʤʝ 

ʧʝʨʝʚʽʨʢʘ ʜʣʷ ʮʴʦʛʦ ʝʣʝʤʝʥʪʘ ʚʫʟʣʘ ʙʫʣʘ ʥʘʡʙʽʣʴʰ ʢʨʠʪʠʯʥʦʶ. ɸ ʮʝ 

ʚ ʩʚʦʶ ʯʝʨʛʫ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ, ʷʢʽ ʩʘʤʝ ʚʠʭʽʜʥʽ ʜʘʥʽ ʩʣʽʜ 

ʟʤʽʥʶʚʘʪʠ, ʱʦʙ ʨʦʟʨʘʭʫʥʦʢ ʙʫʚ ʙʽʣʴʰ ʧʨʠʡʥʷʪʥʠʤ. ʅʘʧʨʠʢʣʘʜ, 

ʩʫʜ̫ʯʠ ʟ ʪʨʘʩʫʚʘʥʥʷ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ, ʯʠ ʧʽʜʚʠʱʫʚʘʪʠ ʦʧʽʨ ʩʪʘʣʽ, 

ʯʠ ʢʣʘʩ ʙʦʣʪʽʚ, ʯʠ ʚʟʘʛʘʣʽ ʚʽʜʤʦʚʠʪʠʩʴ ʚʽʜ ʧʨʠʡʥʷʪʦʾ ʢʦʥʩʪʨʫʢʮʽʾ 

ʚʫʟʣʘ. ʇʦïʜʨʫʛʝ, ʧʦʧʝʨʝʤʽʥʥʦ ʟʤʽʥʶʶʯʠ ʚʠʭʽʜʥʽ ʜʘʥʽ ʪʘ 

ʧʝʨʝʛʣʷʜʘʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʥʘ ʥʘʚʯʠʪʠʩʴ çʚʽʜʯʫʚʘʪʠè ʨʦʙʦʪʫ 

ʚʫʟʣʘ: ʤʦʞʥʘ ʚʠʚʯʠʪʠ, ʷʢ ʚʫʟʦʣ çʨʝʘʛʫʻè ʥʘ ʟʤʽʥʫ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʪʦʚʱʠʥʠ ʜʦʜʘʪʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʪ.ʜ. ʊʨʘʩʫʚʘʥʥʷ ʨʦʟʨʘʭʫʥʢʫ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʢʣʘʜʥʦʩʪʽ ʚʫʟʣʘ ʟʘʡʤʘʻ ʚʽʜ ʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʜʦ 

ʢʽʣʴʢʦʭ ʩʦʪʝʥʴ ʩʪʦʨʽʥʦʢ, ʽ ʤʦʞʝ ʙʫʪʠ ʚʽʜʤʽʥʥʠʤ ʧʽʜʨʫʯʥʠʢʦʤ ʧʨʠ 

ʚʠʚʯʝʥʥʽ ʨʦʙʦʪʠ ʚʫʟʣʘ. 

ʊʨʘʩʫʚʘʥʥʷ ʷʚʣʷʻ ʩʦʙʦʶ ʟʚʠʯʘʡʥʠʡ ʪʝʢʩʪʦʚʠʡ ʬʘʡʣ, ʷʢʠʡ ʤʦʞʥʘ 

ʚʽʜʨʝʜʘʛʫʚʘʪʠ, ʜʦʜʘʪʠ ʜʦ ʧʦʷʩʥʶʚʘʣʴʥʦʾ ʟʘʧʠʩʢʠ, ʚʽʜʽʩʣʘʪʠ ʥʘ 

ʝʣʝʢʪʨʦʥʥʫ ʘʜʨʝʩʫ ʪʦʱʦ. ʑʦʙ ʧʦʣʝʛʰʠʪʠ ʧʝʨʝʛʣʷʜ, ʪʨʘʩʫʚʘʥʥʷ ʤʘʻ 

ʛʽʧʝʨʪʝʢʩʪʦʚʽ ʧʝʨʝʭʦʜʠ. ʅʝʭʘʡ ʚ ʪʨʘʩʫʚʘʥʥʽ, ʥʘʤ ʟʫʩʪʨʽʣʘʩʷ ʟʤʽʥʥʘ 

ʧʽʜ ʥʘʟʚʦʶ Űf ï ʥʘʧʨʫʞʝʥʥʷ. ʇʨʦʩʪʦ ʢʣʘʮʥʝʤʦ ʥʘ ʥʽʡ ï ʽ ʧʝʨʝʡʜʝʤʦ 

ʜʦ ʤʽʩʮʷ, ʜʝ ʚʦʥʘ ʚʠʟʥʘʯʝʥʘ, ʥʘʧʨʠʢʣʘʜ, ʥʘ ʪʘʢʫ ʬʦʨʤʫʣʫ: 

Űf = (ŰQz
2 + (|ůMy| + |ŰN|)2)0.5 

Űf = (2.346842 + (|1.83666| + |31.0559|)2)0.5 = 32.9762 ʄʇʘ 

ɿôʷʚʠʣʦʩʷ ʪʨʠ ʥʦʚʽ ʟʤʽʥʥʽ: ŰQz , ůMy ʪʘ ŰN. ʊʝʧʝʨ ʤʦʞʥʘ ʢʣʘʮʥʫʪʠ 

ʤʠʰʝʶ ʥʘ ʙʫʜʴï̫ ʢʽʡ ʟ ʥʠʭ, ʱʦʙ ʧʝʨʝʡʪʠ ʜʦ ʤʽʩʮʷ ʚ ʪʨʘʩʫʚʘʥʥʽ, ʜʝ 

ʚʠʟʥʘʯʝʥʽ ʚʦʥʠ ʽ ʪ.ʜ. ɼʦ ʨʝʯʽ, ʉʊʂ-ʉɸʇʈ, ʤʘʙʫʪʴ, ʻʜʠʥʘ ʧʨʦʛʨʘʤʘ, 

ʷʢʘ ʚʠʢʦʥʫʻ ʧʦʜʽʙʥʝ ʪʨʘʩʫʚʘʥʥʷ. 

ɺʩʽ ʬʦʨʤʫʣʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʚ ʨʦʟʨʘʭʫʥʢʫ ʚʫʟʣʘ, 

ʚʠʚʦʜʷʪʴʩʷ ʚ ʪʨʘʩʫʚʘʥʥʽ, ʥʝ ʟʘʣʠʰʘʶʯʠ ʞʦʜʥʠʭ ʪʘʻʤʥʠʮʴ ʚ 

ʨʦʟʨʘʭʫʥʢʫ ʚʫʟʣʘ. ɸʣʝ ʡ ʪʫʪ ʧʨʠʩʢʽʧʣʠʚʠʡ ʧʦʛʣʷʜ ʤʦʞʝ ʧʦʤʽʪʠʪʠ 

ʚʘʜʠ. ʇʦïʧʝʨʰʝ, ʉʊʂ-ʉɸʇʈ ʚʠʢʦʥʫʻ ʨʦʟʨʘʭʫʥʦʢ ʚʫʟʣʘ ʣʠʰʝ ʥʘ 

ʪʘʢʽ ʟʫʩʠʣʣʷ, ʷʢʽ ʧʦʟʥʘʯʘʻ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʟʽʨʦʯʢʦʶ: ç*è. ʗʢʱʦ ʚ 

ʚʫʟʣʽ ʻ ʽʥʰʽ ʟʫʩʠʣʣʷ, ʉʊʂ-ʉɸʇʈ ʾʭ ʽʛʥʦʨʫʻ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ. ʊʦʙʪʦ, 

ʷʢʱʦ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʨʦʟʨʘʭʫʥʢʫ ʟôʷʚʠʣʠʩʷ ʥʝʥʫʣʴʦʚʽ ʟʫʩʠʣʣʷ ʙʝʟ 

ʟʽʨʦʯʢʠ, ʪʦ ʜʦ ʪʘʢʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʩʣʽʜ ʩʪʘʚʠʪʠʩʷ ʚʢʨʘʡ ʦʙʝʨʝʞʥʦ: 

ʘʙʦ ʟʤʽʥʶʚʘʪʠ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ, ʱʦʙ ʟʫʩʠʣʴ ʙʝʟ ʟʽʨʦʯʢʠ ʚ ʚʫʟʣʽ 

ʥʝ ʚʠʥʠʢʘʣʦ, ʘʙʦ ʟʤʽʥʶʚʘʪʠ ʪʠʧ ʚʫʟʣʘ ʥʘ ʪʘʢʠʡ, ʱʦ ʤʦʞʝ 

ʩʧʨʠʡʥʷʪʠ ʪʘʢʝ ʟʫʩʠʣʣʷ. ʂʨʽʤ ʪʦʛʦ, ʉʊʂ-ʉɸʇʈ ʟ ʦʙôʻʢʪʠʚʥʠʭ 
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ʧʨʠʯʠʥ ʥʝ ʚʠʢʦʥʫʻ ʜʝʷʢʠʭ ʧʝʨʝʚʽʨʦʢ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʾʭʥʷ 

ʚʽʜʩʫʪʥʽʩʪʴ ʫ ʨʝʟʫʣʴʪʘʪʘʭ. 

 
ʈʠʩ. 1.28 ʂʦʤʘʥʜʘ çʇʽʜʙʽʨè ʧʽʜʙʠʨʘʻ ʥʦʚʽ ʧʘʨʘʤʝʪʨʠ ʚʫʟʣʘ 

ʅʘʧʨʠʢʣʘʜ, ʉʊʂ-ʉɸʇʈ ʥʝ ʧʝʨʝʚʽʨʷʻ ʩʪʽʥʢʫ ʢʦʣʦʥʠ ʫ ʚʫʟʣʽ 

ʧʨʠʤʠʢʘʥʥʷ ʙʘʣʢʠ ʥʘ ʜʦʜʘʪʢʦʚʝ ʜʦʪʠʯʥʝ ʥʘʧʨʫʞʝʥʥʷ. ʉʪʽʥʢʘ 

ʢʦʣʦʥʠ ʚ ʤʽʩʮʽ ʧʨʠʤʠʢʘʥʥʷ ʙʘʣʢʠ ʤʦʞʝ ʚʪʨʘʪʠʪʠ ʩʪʽʡʢʽʩʪʴ ʯʠ 

ʥʘʚʽʪʴ ʟʨʽʟʘʪʠʩʴ: ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʜʦʜʘʪʢʦʚʠʡ ʨʦʟʨʘʭʫʥʦʢ 

ʚʨʫʯʥʫ. ɯ ʭʦʯʘ ʪʘʢʠʭ ʧʨʦʛʘʣʠʥ ʚ ʨʦʟʨʘʭʫʥʢʫ ʚʫʟʣʽʚ ʟʦʚʩʽʤ ʥʝ ʙʘʛʘʪʦ, 

ʚʩʝ ʞ ʚʦʥʠ ʟʜʘʪʥʽ ʨʦʟʚʽʷʪʠ ʟʘʡʚʫ ʝʡʬʦʨʽʶ: ʨʦʟʨʘʭʫʥʦʢ ʚʫʟʣʽʚ ʉʊʂ-

ʉɸʇʈ ʻ ʥʝ ʙʽʣʴʰʝ, ʥʽʞ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʷʢʠʡ ʚʤʽʻ 

ʨʦʙʠʪʠ ʪʽʣʴʢʠ ʪʝ, ʱʦ ʚ ʥʴʦʛʦ ʟʘʢʣʘʜʝʥʦ, ʽ ʷʢʠʡ ʚ ʥʝʫʚʘʞʥʠʭ ʨʫʢʘʭ 

ʥʝ ʜʘʚʘʪʠʤʝ ʢʦʨʠʩʪʽ. 

ɺʠʢʦʥʘʪʠ ʷʢʽʩʥʫ ʦʮʽʥʢʫ ʨʦʟʨʘʭʫʥʢʫ ʚʫʟʣʘ ʤʦʞʥʘ, ʚʽʜʢʨʠʚʰʠ 

ʱʦʡʥʦ ʨʦʟʨʘʭʦʚʘʥʠʡ ʚʫʟʦʣ ʫ ʧʽʜʩʠʩʪʝʤʽ ʂʄ-ʉɸʇʈ. ʂʄ-ʉɸʇʈ 

ʧʦʙʫʜʫʻ ʪʨʠʚʠʤʽʨʥʫ ʤʦʜʝʣʴ ʚʫʟʣʘ ʽ ʥʝʦʙʭʽʜʥʽ ʚʠʜʠ ʪʘ ʨʦʟʨʽʟʠ ʚʫʟʣʘ. 

ʇʨʘʚʠʣʴʥʦ ʩʢʦʥʩʪʨʫʡʦʚʘʥʠʡ ʚʫʟʦʣ ʤʘʻ ʥʘ ʧʨʦʝʢʮʽʷʭ ʚʠʛʣʷʜʘʪʠ 

ʧʨʦʧʦʨʮʽʡʥʦ ʽ ʟʘʚʝʨʰʝʥʦ.  
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ʈʠʩ. 1.29 ʊʨʘʩʫʚʘʥʥʷ ʧʨʦʮʝʥʪʘ ʚʠʢʦʨʠʩʪʘʥʥ ̫

ʥʝʩʫʯʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʟʚʘʨʥʦʛʦ ʰʚʘ 



 94 

1.8. ɼʝʷʢʽ ʘʩʧʝʢʪʠ ʧʨʦ ʟʤʽʥʠ ʢʦʨʠʩʪʫʚʘʣʴʥʠʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ 

ʇʂ ʃɯʈɸ-ʉɸʇʈ 

 

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ, ʱʦ ʧʨʦʧʦʥʫʻʪʴʩʷ, ʥʘʜʘʻ ʤʝʪʦʜʦʣʦʛʽʶ 

ʚʠʢʦʥʘʥʥʷ ʙʘʟʦʚʠʭ ʢʫʨʩʦʚʠʭ ʧʨʦʝʢʪʽʚ ʟ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɸʚʪʦʨʠ ʩʧʦʜʽʚʘʶʪʴʩʷ, 

ʱʦ ʟʤʽʥʠ ʢʦʨʠʩʪʫʚʘʣʴʥʠʮʴʢʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʇʂ ʃɯʈɸ-ʉɸʇʈ ʥʝ 

ʟʘʚʘʜʷʪʴ ʧʨʘʢʪʠʯʥʽʡ ʮʽʥʥʦʩʪʽ ʮʴʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʦʩʽʙʥʠʢʘ. ɸʣʝ 

ʦʩʢʽʣʴʢʠ ʩʪʫʜʝʥʪʠ ʙʫʜʫʪʴ ʟʽʪʢʘʪʠʩʷ ʟ ʥʦʚʠʤ ʽʥʪʝʨʬʝʡʩʦʤ ʇʂ ʃɯʈɸ-

ʉɸʇʈ, ʚ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʢʦʨʦʪʢʦ ʟʫʧʠʥʠʤʦʩʴ ʥʘ ʡʦʛʦ ʦʩʦʙʣʠʚʦʩʪʷʭ. 

ʆʩʥʦʚʥʽ ʟʤʽʥʠ ʧʦʣʷʛʘʶʪʴ ʫ ʪʦʤʫ, ʱʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʧʨʦʛʨʘʤ 

ɸʈʄ-ʉɸʇʈ ʽ ʉʊʂ-ʉɸʇʈ ʱʦʜʦ ʨʦʙʦʪʠ ʟ ʨʦʟʨʘʭʫʥʢʦʚʦʶ ʩʭʝʤʦʶ 

ʧʦʚʥʽʩʪʶ ʧʝʨʝʥʝʩʝʥʘ ʫ ɺɯɿʆʈ-ʉɸʇʈ ï ʽʥʪʝʛʨʫʚʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ 

ʧʽʜʛʦʪʦʚʢʠ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʪʘ ʘʥʘʣʽʟʫ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤ. 

ʆʪʞʝ, ʧʦʪʨʝʙʠ ʚ ʧʨʦʛʨʘʤʽ ɸʈʄ-ʉɸʇʈ, ʷʢʘ ʟʜʽʡʩʥʶʻ ʧʽʜʙʽʨ 

ʘʨʤʘʪʫʨʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ, ʚʞʝ ʥʝʤʘ,̒ ʘ ʚ ʧʨʦʛʨʘʤʽ ʉʊʂ-

ʉɸʇʈ, ʱʦ ʨʦʟʨʘʭʦʚʫʚʘʣʘ ʩʪʘʣʝʚ ̔ʧʝʨʝʨʽʟʠ ʡ ʚʫʟʣʠ,  ʟʙʝʨʽʛʩʷ ʪʽʣʴʢʠ 

ʣʦʢʘʣʴʥʠʡ ʨʝʞʠʤ ʨʦʟʨʘʭʫʥʢʫ ʦʜʥʦʛʦ ʝʣʝʤʝʥʪʘ ʘʙʦ ʚʫʟʣʘ. ɿʘʤʽʩʪʴ 

ʦʢʨʝʤʠʭ ʧʨʦʛʨʘʤ ɸʈʄ-ʉɸʇʈ ʽ ʉʊʂ-ʉɸʇʈ ʫ ɺɯɿʆʈ-ʉɸʇʈ 

ʟô̫ʚʠʣʠʩʴ ʥʦʚʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ: ʨʝʞʠʤ çʟʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾè 

ʡ ʨʝʞʠʤ çʩʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾè. ʎʽ ʨʝʞʠʤʠ ʫʩʫʚʘʶʪʴ ʥʝʦʙʭʽʜʥʠʡ 

ʨʘʥʽʰʝ ʝʪʘʧ ʽʤʧʦʨʪʫ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʚ ɸʈʄ-ʉɸʇʈ ʪʘ ʉʊʂ-

ʉɸʇʈ. ʗʢʱʦ ʨʘʥʽʰʝ ʚʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʽ 

ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʤʦʞʥʘ ʙʫʣʦ ʩʪʘʚʠʪʠ ʪʽʣʴʢʠ ʧʽʩʣʷ ʽʤʧʦʨʪʫ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʚ ɸʈʄ-ʉɸʇʈ ʽ ʉʊʂ-ʉɸʇʈ (ʨʠʩ. 1.30) ʽ ʥʘʚʽʪʴ 

ʯʘʩʪʦ ʮʽ ʜʘʥʽ ʧʦʪʨʽʙʥʦ ʙʫʣʦ ʩʪʘʚʠʪʠ ʟʘʥʦʚʦ ʫ ʨʘʟʽ ʟʤʽʥ ʫ ʛʝʦʤʝʪʨʽʾ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ, ʪʦ ʪʝʧʝʨ ʚʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʩʪʘʣʝʚʠʭ  ̔ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʻ ʽʤʘʥʝʥʪʥʦʶ ʯʘʩʪʠʥʦʶ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ, ʪʘʢ ʩʘʤʦ ʷʢ ʜʘʥʽ ʧʨʦ ʞʦʨʩʪʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ. 

ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʪʘʣʝʚʠʭ ʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʤʦʞʫʪʴ ʪʝʧʝʨ ʟʘʜʘʚʘʪʠʩʷ ʷʢ ʫ ʨʝʞʠʤʘʭ çʟʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾè 

ʽ çʩʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾè, ʪʘʢ ʽ ʚ ʨʝʞʠʤʽ ʧʽʜʛʦʪʦʚʢʠ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ 

ʤʦʜʝʣʽ. ɯʥʪʝʛʨʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʧʽʜʛʦʪʦʚʢʠ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʽ 

ʘʥʘʣʽʟʫ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤ ʚʢʣʶʯʘʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʟ ʧʽʜʙʦʨʫ 

ʘʨʤʘʪʫʨʠ ʽ ʧʝʨʝʚʽʨʢʠ ʩʪʘʣʝʚʠʭ ʧʝʨʝʨʽʟ̔ʚ. 

ʃʦʛʽʯʥʠʤ ʧʨʦʜʦʚʞʝʥʥʷʤ ʽʜʝʾ ʟʣʠʪʪʷ ʜʘʥʠʭ ʻ ʟʣʠʪʪʷ ʨʦʟʨʘʭʫʥʢʽʚ. 

ʗʢʱʦ ʨʘʥʽʰʝ ʚ ʢʦʞʥʽʡ ʩʠʩʪʝʤʽ ʪʨʝʙʘ ʙʫʣʦ ʟʘʧʫʩʪʠʪʠ ʨʦʟʨʘʭʫʥʦʢ ʽ 
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ʜʦʯʝʢʘʪʠʩʷ ʡʦʛʦ ʟʘʚʝʨʰʝʥʥʷ, ʪʦ ʟʘʨʘʟ ʩʪʘʪʠʯʥʠʡ ʽ ʜʠʥʘʤʽʯʥʠʡ 

ʨʦʟʨʘʭʫʥʦʢ ʩʭʝʤʠ, ʘ ʟʘ ʥʠʤ ʽ ʨʦʟʨʘʭʫʥʦʢ ʚʘʨʽʘʥʪʽʚ ʢʦʥʩʪʨʫʶʚʘʥʥʷ 

ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʦʜʥʠʤ ʥʘʪʠʩʢʘʥʥʷʤ ʢʥʦʧʢʠ. ʉʧʦʯʘʪʢʫ 

ʚʠʢʦʥʘʁʪʴʩʷ ʩʪʘʪʠʯʥʠʡ ʽ ʜʠʥʘʤʽʯʥʠʡ ʨʦʟʨʘʭʫʥʢʠ, ʘ ʧʦʪʽʤ 

ʧʦʩʣʽʜʦʚʥʦ, ʦʜʠʥ ʟʘ ʦʜʥʠʤ ʚʠʢʦʥʫʚʘʪʠʤʫʪʴʩʷ ʨʦʟʨʘʭʫʥʢʠ ʚʘʨʽʘʥʪʽʚ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ. 

ʊʘʢ, ʤʦʞʥʘ ʘʥʘʣʽʟʫʚʘʪʠ ʧʨʘʢʪʠʯʥʦ ʦʜʥʦʯʘʩʥʦ ʷʢ ʨʝʟʫʣʴʪʘʪʠ 

ʩʪʘʪʠʯʥʦʛʦ ʡ ʜʠʥʘʤʽʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ, ʪʘʢ ʽ ʨʝʟʫʣʴʪʘʪʠ ʘʨʤʫʚʘʥʥʷ 

ʘʙʦ ʧʝʨʝʚʽʨʢʠ/ʧʽʜʙʦʨʫ ʩʪʘʣʝʚʠʭ ʧʝʨʝʨʽʟ̔ʚ. ʇʝʨʝʜ ʟʘʧʫʩʢʦʤ ʪʘʢʦʛʦ 

ʥʘʩʢʨʽʟʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʽʘʛʥʦʩʪʠʢʘ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ 

ʫʩʽʭ ʚʘʨʽʘʥʪʽʚ ʢʦʥʩʪʨʫʶʚʘʥʥʷ, ʪʦʤʫ ʘʚʪʦʤʘʪʠʯʥʦ ʜʽʘʛʥʦʩʪʫʶʪʴʩʷ 

ʚʩʽ ʧʦʤʠʣʢʠ. ʅʘʡʢʦʨʠʩʥʽʠhʤ ʥʘʩʢʨʽʟʥʠʡ ʨʦʟʨʘʭʫʥʦʢ  ̒ʚ ʩʠʪʫʘʮʽʾ, 

ʢʦʣʠ ʚʠʭʽʜʥ ̔ ʜʘʥʽ ʚʞʝ ʙʫʣʠ ʟʘʜʘʥʽ ʽ ʯʝʨʝʟ ʟʤʽʥʠ ʨʦʟʨʘʭʫʥʢʦʚʦʾ 

ʩʭʝʤʠ ʘʙʦ ʥʘʚʘʥʪʘʞʝʥʴ ʧʨʦʩʪʦ ʧʦʪʨʽʙʥʦ ʚʩʝ ʧʝʨʝʨʘʭʫʚʘʪʠ. 

 
ʘ       ʙ 

ʈʠʩ. 1.30 ʇʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʽ 

ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ: ʘ ï ʫ ʧʦʧʝʨʝʜʥʽʡ ʚʝʨʩʽʾ; ʙ ï ʧʽʩʣʷ ʟʣʠʪʪʷ 

ɺɯɿʆʈ-ʉɸʇʈ ʟ ɸʈʄ-ʉɸʇʈ  ̔ʉʊʂ-ʉɸʇʈ 

ɺʘʨʽʘʥʪʠ ʢʦʥʩʪʨʫʶʚʘʥʥʷ 

ʂʦʞʥʘ ʟʘʜʘʯʘ ʤʦʞʝ ʤʘʪʠ ʙʫʜʴ-ʷʢʫ ʢʽʣʴʢʽʩʪʴ ʚʘʨʽʘʥʪʽʚ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ. ʆʩʥʦʚʥʠʤ ʩʧʦʩʦʙʦʤ ʩʪʚʦʨʝʥʥʷ ʚʘʨʽʘʥʪʘ 
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ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʻ ʡʦʛʦ ʩʪʚʦʨʝʥʥʷ ʚ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʤʫ ʜʽʘʣʦʛʦʚʦʤʫ 

ʚʽʢʥʽ ɺʘʨʠʘʥʪʳ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ, ʨʠʩ. 1.31, ʘ. ɺʘʨʽʘʥʪ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʤʽʩʪʠʪʴ ʪʘʢʽ ʜʘʥʽ: 

¶ ʥʦʨʤʠ ʟʘʣʽʟʦʙʝʪʦʥʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ;  

¶ ʥʦʨʤʠ ʩʪʘʣʝʚʦʛʦ ʨʦʟʨʘʭʫʥʢʫ; 

¶ ʟʘ ʷʢʠʤʠ ʚʠʜʘʤʠ ʟʫʩʠʣʴ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʫʚʘʪʠ ʨʦʟʨʘʭʫʥʦʢ: ʟʘ 

ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʩʧʦʣʫʯʝʥʥʷʤʠ ʟʫʩʠʣʴ (ʈʉʋ), ʟʘ ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ 

ʩʧʦʣʫʯʝʥʥʷʤʠ ʥʘʚʘʥʪʘʞʝʥʴ (ʈʉʅ), ʟʘ ʟʫʩʠʣʣʷʤʠ ʚʽʜ ʟʘʚʘʥʪʘʞʝʥʴ;  

¶ ʤʘʪʝʨʽʘʣʠ ʝʣʝʤʝʥʪʽʚ: ʩʪʘʣʴ, ʙʝʪʦʥ, ʘʨʤʘʪʫʨʘ; 

¶ ʜʘʥʽ, ʧʦʪʨʽʙʥʽ ʜʣʷ ʧʽʜʙʦʨʫ ʘʨʤʘʪʫʨʠ ʡ ʩʪʘʣʝʚʦʛʦ ʨʦʟʨʘʭʫʥʢʫ: 

ʨʦʟʨʘʭʫʥʢʦʚʽ ʜʦʚʞʠʥʠ, ʟʘʭʠʩʥʽ ʰʘʨʠ, ʰʠʨʠʥʘ ʨʦʟʢʨʠʪʪʷ ʪʨʽʱʠʥ, 

ʛʨʘʥʠʯʥʽ ʛʥʫʯʢʦʩʪʽ ʡ ʧʨʦʛʠʥʠ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʨʘʧʦʨʠ ʡ ʢʦʝʬʽʮʽʻʥʪʠ 

¶ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ;  

¶ ʫʥʽʬʽʢʘʮʽʷ ʝʣʝʤʝʥʪʽʚ;  

¶ ʫʥʽʬʽʢʘʮʽʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ;  

¶ ʫʤʦʚʥʽ ʟʘʢʨʽʧʣʝʥʥʷ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʨʦʛʠʥʽʚ 

ʩʪʘʣʝʚʠʭ ʙʘʣʦʢ. 

ɿʦʙʨʘʞʝʥʝ ʥʘ ʨʠʩ. 1.31, ʙ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ, ʧʨʠʟʥʘʯʝʥʝ ʜʣ̫ 

ʢʦʧʽʶʚʘʥʥʷ ʜʘʥʠʭ ʟ ʦʜʥʦʛʦ ʚʘʨʽʘʥʪʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʚ ʽʥʰʠʡ, ʤʦʞʝ 

ʙʫʪʠ ʭʦʨʦʰʠʤ ʥʘʛʘʜʫʚʘʥʥʷʤ ʧʨʦ ʪʝ, ʷʢʽ ʩʘʤʝ ʜʘʥʽ ʚʭʦʜʷʪʴ ʜʦ 

ʚʘʨʽʘʥʪʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ. 
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ʈʠʩ. 1.31. ʉʪʚʦʨʝʥʥʷ ʡ ʨʝʜʘʛʫʚʘʥʥʷ ʚʘʨʽʘʥʪʽʚ ʢʦʥʩʪʨʫʶʚʘʥʥʷ: 

ʘ) ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ, ʷʢʝ ʤʽʩʪʠʪʴ ʚʘʨʽʘʥʪʠ ʢʦʥʩʪʨʫʶʚʘʥʥʷ; 

ʙ) ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʢʦʧʽʶʚʘʥʥʷ ʜʘʥʠʭ ʤʽʞ 

ʚʘʨʽʘʥʪʘʤʠ ʢʦʥʩʪʨʫʶʚʘʥʥʷ  

 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 1.31, ʘ, ʫ ʚʘʨʽʘʥʪʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʤʦʞʥʘ ʟʘʜʘʪʠ 

ʥʦʨʤʠ ʷʢ ʜʣʷ ʩʪʘʣʝʚʦʛʦ, ʪʘʢ  ̔ ʜʣ̫ ʟʘʣʽʟʦʙʝʪʦʥʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ. 

ʊʦʙʪʦ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʢʦʞʥʦʛʦ ʚʘʨʽʘʥʪʘ ʟʜʽʡʩʥʶʚʘʪʠʤʝʪʴʩʷ ʷʢ 

ʧʽʜʙʽʨ ʘʨʤʘʪʫʨʠ, ʪʘʢ ʽ ʧʝʨʝʚʽʨʢʘ/ʧʽʜʙʽʨ ʩʪʘʣʝʚʠʭ ʧʝʨʝʨʽʟʽʚ ʟʘ 

ʟʘʜʘʥʠʤʠ ʥʦʨʤʘʤʠ. ɯ ʟʘʣʽʟʦʙʝʪʦʥ, ʽ ʤʝʪʘʣ ʨʦʟʨʘʭʦʚʫʚʘʪʠʤʫʪʴʩ ̫ʟʘ 

ʟʫʩʠʣʣʷʤ, ʟʘʜʘʥʠʤ ʫ ʧʦʣʽ ʈʘʩʯʝʪ ʩʝʯʝʥʠʡ ï ʟʘ ʈʉʋ 

(ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʩʧʦʣʫʯʝʥʥʷʤ ʟʫʩʠʣʴ), ʈʉʅ (ʨʦʟʨʘʭʫʥʢʦʚʠʤ 

ʩʧʦʣʫʯʝʥʥʷʤ ʥʘʚʘʥʪʘʞʝʥʴ) ʘʙʦ ʟʫʩʠʣʣʷʤ (ʟʫʩʠʣʣʷʤ ʚʽʜ 

ʟʘʚʘʥʪʘʞʝʥ)ɹ. ʗʢʱʦ ʢʽʥʮʝʚʽ ʝʣʝʤʝʥʪʠ-ʩʪʨʠʞʥʽ ʚ ʮʦɹʤʫ ʚʘʨʽʘʥʪʽ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʦʙô̒ ʜʥʘʥʽ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ, ʪʦ ʨʦʟʨʘʭʫʥʦʢ 

ʚʠʢʦʥʫʚʘʪʠʤʝʪʴʩ̫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ 

(ʨʠʩ. 1.32, ʙ). ʗʢʱʦ ʞ ʨʦʟʨʘʭʫʥʦʢ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ 

ʩʧʦʣʫʯʝʥʥʷʤʠ ʟʫʩʠʣʴ (ʈʉʋ) ʪʦ ʚʨʘʭʦʚʫʚʘʪʠʤʝʪʴʩʷ ʪʘʢʦʞ ʽ ʟʘʜʘʥʘ ʚ 

ʮʴʦʤʫ ʚʘʨʽʘʥʪʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʫʥʽʬʽʢʘʮʽʷ ʟʫʩʠʣʴ ʤʽʞ ʩʢʽʥʯʝʥʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ (ʨʠʩ. 1.32, ʘ) ʘʙʦ ʤʽʞ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 

(ʨʠʩ. 1.32, ʙ). 
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ʈʠʩ. 1.32. ʋʥʽʬʽʢʘʮʽʷ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ: 

ʘ)ʫʥʽʬʽʢʘʮʽʷ ʟʫʩʠʣʴ ʤʽʞ ʩʢʽʥʯʝʥʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 

ʙ) ʫʥʽʬʽʢʘʮʽʷ ʤʽʞ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. 

 

ʋʥʽʬʽʢʘʮʽʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʧʦʣʫʯʝʥʴ ʟʫʩʠʣʴ ʙʫʜʴ-ʷʢʠʭ 

ʪʠʧʽʚ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʦʞʝ ʨʽʟʥʠʪʠʩʷ ʚ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʘʭ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʘʙʦ ʞ ʚʟʘʛʘʣʽ ʥʝ ʚʭʦʜʠʪʠ ʚ ʜʝʷʢ ̔ʚʘʨʽʘʥʪʠ. 
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ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ ɾʝʩʪʢʦʩʪʠ ʠ ʤʘʪʝʨʠʘʣʳ (ʨʠʩ. 1.33, ʘ, ʙ, ʚ) 

ʜʘ̒ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʟʥʘʯʠʪʠ ʝʣʝʤʝʥʪʘʤ ʞʦʨʩʪʢʽʩʪʴ ʽ ʤʘʪʝʨʽʘʣʠ, 

ʚʽʜʧʦʚʽʜʥʦ, ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʪʘʣʝʚʠʭ ʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 
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ʈʠʩ. 1.33.  ʄʘʪʝʨʽʘʣʠ ʢʦʥʩʪʨʫʶʚʘʥʥ:̫ ʘ ï ʟʘʚʜʘʥʥʷ ʪʠʧʽʚ 

ʞʦʨʩʪʢʦʩʪʽ; ʙ ï ʟʘʚʜʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ;  

ʚ ï ʟʘʚʜʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

ʇʨʠʟʥʘʯʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʝʣʝʤʝʥʪʘʤ ʥʝʦʙʭʽʜʥʝ ʪʽʣʴʢʠ ʚ ʪʦʤʫ 

ʨʘʟʽ, ʷʢʱʦ ʪʨʝʙʘ ʚʠʢʦʥʘʪʠ ʧʽʜʙʽʨ ʘʨʤʘʪʫʨʠ ʘʙʦ ʨʦʟʨʘʭʫʥʦʢ ʧʝʨʝʨʽʟʽʚ 
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ʩʪʘʣʝʚʠʭ ʝʣʝʤʝʥʪʽʚ. (ʗʢʱʦ ʧʨʦʚʦʜʠʪʠʤʝʪʴʩʷ ʪʽʣʴʢʠ 

ʩʪʘʪʠʯʥʠʡ/ʜʠʥʘʤʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ, ʪʦ ʤʘʪʝʨʽʘʣʠ ʟʘʜʘʚʘʪʠ ʥʝ 

ʧʦʪʨʽʙʥʦ.) ɼʣʷ ʧʽʜʙʦʨʫ ʘʨʤʘʪʫʨʠ ʝʣʝʤʝʥʪʘ ʪʨʝʙʘ ʧʨʠʟʥʘʯʠʪʠ ʪʠʧ, 

ʙʝʪʦʥ ʽ ʘʨʤʘʪʫʨʫ (ʜʠʚ. ʨʠʩ. 1.33, ʙ). 

ɼʣ̫ ʨʦʟʨʘʭʫʥʢʫ ʧʝʨʝʨʽʟʽʚ ʩʪʘʣʝʚʠʭ ʝʣʝʤʝʥʪʽʚ ʝʣʝʤʝʥʪʫ ʩʣʽʜ 

ʧʨʠʟʥʘʯʠʪʠ ʤʘʪʝʨʽʘʣ, ʜʦʜʘʪʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, 

ʦʙʤʝʞʝʥʥʷ ʧʽʜʙʦʨʫ. ʋ ʉʊʂ-ʉɸʇʈ ʢʦʞʥʦʤʫ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʫ 

ʧʨʠʟʥʘʯʘʣʘʩʷ ʩʪʘʣʴ, ʨʦʟʨʘʭʫʥʢʦʚʽ ʜʦʚʞʠʥʠ ʪʘ ʦʙʤʝʞʝʥʥʷ ʧʽʜʙʦʨʫ ʡ 

ʫʞʝ ʮʝʡ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʟ ʜʦʜʘʪʢʦʚʠʤʠ ʘʪʨʠʙʫʪʘʤʠ 

ʧʨʠʟʥʘʯʘʚʩʷ ʝʣʝʤʝʥʪʫ. ʗʢʱʦ ʯʘʩʪʠʥʘ ʝʣʝʤʝʥʪʽʚ ʦʜʥʦʛʦ ʡ ʪʦʛʦ ʞ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʤʘʣʘ ʽʥʰʫ ʨʦʟʨʘʭʫʥʢʦʚʫ ʜʦʚʞʠʥʫ, ʪʦ, ʘʙʠ 

ʟʤʽʥʠʪʠ ʾʾ, ʜʦʚʦʜʠʣʦʩʷ ʜʫʙʣʶʚʘʪʠ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ, ʟʤʽʥʶʚʘʪʠ ʚ 

ʥʴʦʤʫ ʨʦʟʨʘʭʫʥʢʦʚʫ ʜʦʚʞʠʥʫ ʡ ʧʨʠʟʥʘʯʘʪʠ ʝʣʝʤʝʥʪʘʤ ʪʘʢʠʡ 

ʟʤʽʥʝʥʠʡ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ (ʨʠʩ. 1.34, ʘ, ʙ, ʚ). 
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ʈʠʩ. 1.34. ɿʘʚʜʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʩʪʘʣʝʚʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʚ ʉʊʂ-

ʉɸʇʈ: ʘ ï ʟʘʚʜʘʥʥʷ ʧʨʦʬ̔ʣʁ  ʩʪʘʣ̔; ʙ ï ʟʘʜʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ; ʚ  ï ʟʘʚʜʘʥʥʷ ʦʙʤʝʞʝʥʴ ʧʽʜʙʦʨʫ 

 

ʋ ʥʦʚʽʡ ʚʝʨʩʽʾ ʇʂ ʃɯʈɸ-ʉɸʇʈ ʧʘʨʘʤʝʪʨʠ ʤʘʪʝʨʽʘʣʽʚ 

(ʨʠʩ. 1.35, ʘ), ʜʦʜʘʪʢʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʨʠʩ. 1.35, ʙ) ʽ ʦʙʤʝʞʝʥʴ 

ʧʽʜʙʦʨʫ (ʨʠʩ. 1.35, ʚ) ʧʨʠʟʥʘʯʘʶʪʴʩʷ ʝʣʝʤʝʥʪʘʤ ʥʝʟʘʣʝʞʥʦ. ʋ ʪʘʢʠʡ 

ʩʧʦʩʽʙ ʜʦʩʷʛʘʻʪʴʩʷ ʦʜʥʘʢʦʚʘ ʪʝʭʥʽʢʘ ʧʨʠʟʥʘʯʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʽ ʜʣʷ 

ʟʘʣ̔ʟʦʙʝʪʦʥʥʠʭ, ʽ ʜʣʷ ʩʪʘʣʝʚʠʭ ʝʣʝʤʝʥʪʽʚ. 
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ʈʠʩ. 1.35. ɿʘʚʜʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʩʪʘʣʝʚʦʛʦ ʨʦʟʨʘʭʫʥʢʫ:  

ʘ ï ʤʘʪʝʨʽʘʣ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ; ʙ ï ʜʦʜʘʪʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ;  

ʚ ï ʦʙʤʝʞʝʥʥʷ ʧʽʜʙʦʨʫ 

ʋ ʧʨʦʮʝʜʫʨʽ ʩʪʚʦʨʝʥʥʷ ʡ ʧʨʠʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʪʘʣʝʚʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʻ ʩʚʦʷ ʦʩʦʙʣʠʚʽʩʪʴ, ʘ ʩʘʤʝ: ʩʪʚʦʨʠʪʠ ʥʦʚʠʡ ʤʘʪʝʨʽʘʣ 

ʤʦʞʥʘ ʘʙʦ ʜʣʷ ʚʠʜʽʣʝʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʘʙʦ ʜʣʷ ʧʨʠʟʥʘʯʫʚʘʥʦ ʾʨʘʟʦʤ ʟ̔ 



 109 

ʤʘʪʝʨʽʘʣʦʤ ʞʦʨʩʪʢʦʩʪʽ. ʗʢʱʦ ʚʠʜʽʣʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʝʤʘʻ ʽ ʩʪʘʣʝʚʘ 

ʞʦʨʩʪʢʽʩʪʴ ʥʝ ʧʨʠʟʥʘʯʘʻʪʴʩʷ (ʪʦʙʪʦ ʧʨʘʧʦʨʝʮʴ ɾʝʩʪʢʦʩʪʴ ʥʘ 

ʨʠʩ. 1.33, ʘ ʟʥʪ̫ʠʡ), ʪʦ ʥʦʚʠʡ ʤʘʪʝʨʽʘʣ ʘʙʦ ʜʦʜʘʪʢʦʚʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʚʦʨʠʪʠ ʥʝ ʤʦʞʥʘ. ʊʘʢʝ ʦʙʤʝʞʝʥʥʷ ʜʘ̒ 

ʤʦʞʣʠʚʽʩʪʴ ʩʢʦʨʦʪʠʪʠ ʜʦ ʤʽʥʽʤʫʤʫ ʤʦʞʣʠʚʽ ʧʦʤʠʣʢʠ ʧʨʠ ʩʪʚʦʨʝʥʥʽ 

ʽ ʧʨʠʟʥʘʯʝʥʥ ̔ʝʣʝʤʝʥʪʘʤ ʤʘʪʝʨʽʘʣʽʚ  ̔ʜʦʜʘʪʢʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

ɿʘʚʜʷʢʠ ʚʠʚʝʜʝʥʥʶ ʟʥʘʯʝʥʴ ʫ ʬʦʨʤʘʪʽ çʽʤôʷè ï çʧʘʨʘʤʝʪʨè 

ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʨʝʜʘʛʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʦʜʨʘʟʫ ʢʽʣʴʢʦʭ ʩʪʘʣʝʚʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʘ ʪʘʢʦʞ ʢʦʧʽʶʚʘʪʠ ʤʘʪʝʨʽʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʙʽʥʘʮʽʾ 

ʢʣʘʚʽʰ Ctrl + C ʪʘ Ctrl + V ʚ ʽʥʰʽ ʟʘʚʜʘʥʥʷ. 

ɾʦʨʩʪʢʽʩʪʴ, ʪʦʙʪʦ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ, ʤʦʞʝ ʧʨʠʟʥʘʯʘʪʠʩʷ 

ʦʜʥʦʯʘʩʥʦ ʨʘʟʦʤ ʟ̔ ʤʘʪʝʨʽʘʣʘʤʠ ʢʦʥʩʪʨʫʶʚʘʥʥʷ, ʘʣʝ ʥʝ ʥʘʣʝʞʠʪʴ 

ʜʦ ʜʘʥʠʭ ʚʘʨʽʘʥʪʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ. ɾʦʨʩʪʢʦʩʪʽ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ 

ʛʝʦʤʝʪʨʽʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ, ʟʚô̫ ʟʢʫ ʡ ʥʘʚʘʥʪʘʞʝʥʥʷ,  ̒

ʟʘʛʘʣʴʥʠʤʠ ʜʣʷ ʚʩʽʭ ʚʘʨʽʘʥʪʽʚ ʢʦʥʩʪʨʫʶʚʘʥʥʷ. 

 

ʉʪʘʪʠʯʥʠʡ ʽ ʜʠʥʘʤʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ, ʧʽʜʙʽʨ ʘʨʤʘʪʫʨʠ ʡ 

ʨʦʟʨʘʭʫʥʦʢ ʩʪʘʣʝʚʠʭ ʧʝʨʝʨʽʟʽʚ 

ʇʽʩʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʪʘʪʠʢʠïʜʠʥʘʤʽʢʠ, ʩʪʘʻ ʜʦʩʪʫʧʥʠʤ ʨʝʞʠʤ 

ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʩʪʘʪʠʯʥʦʛʦ ʡ ʜʠʥʘʤʽʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ. ʂʨʽʤ 

ʥʴʦʛʦ ʩʪʘʶʪʴ ʜʦʩʪʫʧʥʽ ʡ ʜʚʘ ʥʦʚ̔ ʨʝʞʠʤʠ: ɾʝʣʝʟʦʙʝʪʦʥʥrʝ 

ʢʦʥʩʪʨʫʢʮʠʠ  ̔ʉʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ. ʎʽ ʨʝʞʠʤʠ ʧʨʠʟʥʘʯʝʥʽ 

ʜʣʷ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʣʽʟʦʙʝʪʦʥʥʦʛʦ ʽ ʩʪʘʣʝʚʦʛʦ ʨʦʟʨʘʭʫʥʢʽʚ. ʋ 

ʥʠʭ ʤʦʞʥʘ ʟʘʜʘʪʠ ʤʘʪʝʨʽʘʣʠ ʡ ʧʝʨʝʨʦʟʨʘʭʫʚʘʪʠ ʝʣʝʤʝʥʪʠ ʟʘ 

ʟʘʣ̔ʟʦʙʝʪʦʥʥʠʤʠ ʡ ʩʪʘʣʝʚʠʤʠ ʥʦʨʤʘʪʠʚʘʤʠ, ʧʝʨʝʛʣʷʥʫʪʠ ʤʦʟʘʾʢʠ ʡ 

ʪʘʙʣʠʮʽ ʨʝʟʫʣʴʪʘʪʽʚ. ʈʝʞʠʤʠ ɾʝʣʝʟʦʙʝʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʪʘ 

ʉʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʤʽʩʪʷʪʴ ʢʦʤʘʥʜʠ ʩʪʘʣʝʚʦʛʦ ʨʦʟʨʘʭʫʥʢʫ 

ʚʫʟʣʘ ʩʭʝʤʠ, ʝʣʝʤʝʥʪʘ ʩʭʝʤʠ, ʩʢʣʘʜʦʚʠʭ ʚʫʟʣʽʚ, ʟʘʣʽʟʦʙʝʪʦʥʥʠʡ 

ʣʦʢʘʣʴʥʠʡ ʨʝʞʠʤ ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʤʝʥʪʘ, ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʙʘʣʢʠ ʽ 

ʢʦʣʦʥʠ. 

ʆʥʦʚʣʝʥʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʽʥʪʝʨʬʝʡʩ ʜʘ̒  

ʤʦʞʣʠʚʽʩʪʴ ʟʘʜʘʚʘʪʠ ʧʦʯʘʪʢʦʚʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

 ̔ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʨʝʞʠʤʽ ʨʝʜʘʛʫʚʘʥʥʷ 

ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ. ʗʢʱʦ ʧʝʨʝʜ ʢʦʤʘʥʜʦʶ ɺ ʧrʦʣʥʠʪʴ ʨʘʩʯʝʪ ʟʘʜʘʪʠ 

ʤʘʪʝʨʽʘʣʠ ʝʣʝʤʝʥʪʘʤ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ, ʙʫʜʝ ʚʠʢʦʥʘʥʠʡ ʪʘʢʦʞ 

ʨʦʟʨʘʭʫʥʦʢ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʽ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɹʽʣʴʰʝ ʪʦʛʦ, 

ʫʪʨʠʤʫʶʯʠ ʢʣʘʚʽʰʫ Shift ʧʽʜ ʯʘʩ ʚʠʢʣʠʢʫ ʈʝʞʠʤ Ĕ ɺʳʧʦʣʥʠʪʴ 
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ʨʘʩʯʝʪ, ʤʦʞʥʘ ʟʘʤʦʚʠʪʠ, ʷʢʽ ʩʘʤʝ ʚʘʨʽʘʥʪʠ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʨʝʙʘ 

ʧʨʦʨʘʭʦʚʫʚʘʪʠ. ʅʘ ʨʠʩ. 1.36 ʧʦʜʘʥʦ ʚʠʛʣʜ̫ ʜʽʘʣʦʛʦʚʦʛʦ ʚʽʢʥʘ 

ʇʘʨʘʤʝʪʨʳ ʨʘʩʯʝʪʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ. 

 

 
ʈʠʩ. 1.36. ʇʘʨʘʤʝʪʨʠ ʟʘʧʫʩʢʫ ʨʦʟʨʘʭʫʥʢʫ 

 

ʋ ʟʘʢʣʘʜʮʽ ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʮʴʦʛʦ ʜʽʘʣʦʛʦʚʦʛʦ ʚʽʢʥʘ 

ʧʝʨʝʨʘʭʦʚʘʥʽ ʚʩʽ ʟʘʜʘʥʽ ʚʘʨʽʘʥʪʠ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʡ ʥʘʚʝʜʝʥʽ ʾʭ 

ʧʘʨʘʤʝʪʨʠ. ɻʘʣʦʯʢʦʶ ʧʦʟʥʘʯʝʥʽ ʪʽ ʟ ʥʠʭ, ʷʢʽ ʙʫʜʫʪʴ ʨʦʟʨʘʭʦʚʘʥ̔ ʧʽʜ 

ʯʘʩ ʥʘʩʢʨʽʟʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ. ʗʢʱʦ ʧʨʠʙʨʘʪʠ ʛʘʣʦʯʢʫ ʙʽʣʷ ʽʤʝʥʽ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʚʘʨʽʘʥʪʘ, ʪʦ ʮʝʡ ʚʘʨʽʘʥʪ ʥʝ ʨʦʟʨʘʭʦʚʫʚʘʪʠʤʝʪʴʩʷ. 

ʗʢʱʦ ʚʘʨʽʘʥʪʽʚ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟʘʜʘʥʦ ʢʽʣʴʢʘ, ʪʦ ʾʭ ʨʦʟʨʘʭʫʥʦʢ 

ʚʠʢʦʥʫʻʪʴʩʷ ʦʜʠʥ ʟʘ ʦʜʥʠʤ: ʩʧʦʯʘʪʢʫ ï ʟʘʣʽʟʦʙʝʪʦʥʥʠʡ ʨʦʟʨʘʭʫʥʦʢ 

ʚʘʨʽʘʥʪʘ, ʧʦʪʽʤ ï ʩʪʘʣʝʚʠʡ ʨʦʟʨʘʭʫʥʦʢ ʪʦʛʦ ʩʘʤʦʛʦ ʚʘʨʽʘʥʪʘ, ʧʽʩʣʷ 

ʯʦʛʦ ʧʨʦʛʨʘʤʘ ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʨʦʟʨʘʭʫʥʢʫ ʥʘʩʪʫʧʥʦʛʦ ʚʘʨʽʘʥʪʘ. 

ʗʢʱʦ ʧʝʨʝʨʚʘʪʠ ʨʦʟʨʘʭʫʥʦʢ, ʥʝ ʜʦʨʘʭʫʚʘʚʰʠ ʦʢʨʝʤʠʭ ʚʘʨʽʘʥʪʚ̔ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ, ʪʦ ʚʩʝ ʦʜʥʦ ʤʦʞʥʘ ʙʫʜʝ ʧʝʨʝʛʣʷʜʘʪʠ ʨʝʟʫʣʴʪʘʪʠ 
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ʟʘʣʽʟʦʙʝʪʦʥʥʦʛʦ ʡ ʩʪʘʣʝʚʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʪʠʭ ʚʘʨʽʘʥʪʽʚ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ, ʷʢʽ ʚʩʝ ʞ ʚʩʪʠʛʣʠ ʜʦʨʘʭʫʚʘʪʠʩʷ. 

ʅʘʩʢʨʽʟʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʘʚʪʦʤʘʪʠʯʥʦ ʟʘʧʫʩʢʘʻʪʴʩʷ ʟ 

ʚʠʙʦʨʦʤ ʧʫʥʢʪʫ ʤʝʥʶ ʈʝʞʠʤ Ĕ ɺʳʧʦʣʥʠʪʴ ʨʘʩʯʝʪ ʽ ʚʠʢʦʥʫʻ 

ʨʦʟʨʘʭʫʥʢʠ ʚ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: ʩʪʘʪʠʯʥʠʡ ʽ ʜʠʥʘʤʽʯʥʠʡ 

ʨʦʟʨʘʭʫʥʦʢ Ÿ ʨʦʟʨʘʭʫʥʦʢ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʧʦʣʫʯʝʥʴ ʟʫʩʠʣʴ (ʈʉʋ) 

Ÿ ʦʙʯʠʩʣʝʥʥʷ ʨʝʘʢʮʽʡ ʥʘ ʬʨʘʛʤʝʥʪ Ÿ ʨʦʟʨʘʭʫʥʦʢ ʈʉʅ Ÿ ʩʪʽʡʢʽʩʪʴ 

ʟʘ ʟʫʩʠʣʣʷʤʠ ʘʙʦ ʟʘ ʈʉʅ Ÿ ʦʙʯʠʩʣʝʥʥʷ ʛʦʣʦʚʥʠʭ ʽ ʝʢʚʽʚʘʣʝʥʪʥʠʭ 

ʥʘʧʨʫʞʝʥʴ Ÿ ʦʙʯʠʩʣʝʥʥʷ ʫʥʽʬʽʢʦʚʘʥʠʭ ʟʫʩʠʣʴ ʟʘ ʢʦʞʥʠʤ 

ʚʘʨʽʘʥʪʦʤ ʢʦʥʩʪʨʫʶʚʘʥʥ ̫Ÿ ʟʘʣʽʟʦʙʝʪʦʥʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʽ ʩʪʘʣʝʚʠʡ 

ʨʦʟʨʘʭʫʥʦʢ ʟʘ ʢʦʞʥʠʤ ʚʘʨʽʘʥʪʦʤ. ʊʘʢ, ʚʥʽʩʰʠ ʟʤʽʥʠ ʚ ʩʭʝʤʫ, ʤʦʞʥʘ 

ʦʜʠʥ ʨʘʟ ʟʘʧʫʩʪʠʪʠ ʥʘʩʢʨʽʟʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʽ ʜʦʯʝʢʘʪʠʩʷ ʡʦʛʦ 

ʟʘʚʝʨʰʝʥʥʷ, ʘ ʥʝ ʟʘʧʫʩʢʘʪʠ ʢʦʞʝʥ ʟ ʨʦʟʨʘʭʫʥʢʽʚ ʦʢʨʝʤʦ ʦʜʠʥ ʟʘ 

ʦʜʥʠʤ ʚʨʫʯʥʫ. ʃʘʥʮʛʁ ʥʘʩʢʨʽʟʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʤʘʻ ʦʩʦʙʣʠʚʠʡ 

ʧʫʥʢʪ ï ʦʙʯʠʩʣʝʥʥʷ ʫʥʽʬʽʢʦʚʘʥʠʭ ʟʫʩʠʣʴ ʟʘ ʢʦʞʥʠʤ ʚʘʨʽʘʥʪʦʤ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʥʝʫʥʽʬʽʢʦʚʘʥ ̔ ʟʫʩʠʣʣʷ 

ʦʙʯʠʩʣʶʶʪʴʩʷ ʟʘʚʞʜʠ, ʘ ʫʥʽʬʽʢʦʚʘʥ ̔ʤʦʞʫʪʴ ʤʘʪʠ ʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ, 

ʦʩʢʽʣʴʢʠ ʫʥʽʬʽʢʘʮʽʷ ʟʘʜʘʻʪʴʩʷ ʪʘ ʦʙʯʠʩʣʶʻʪʴʩʷ ʚ ʢʦʞʥʦʤʫ ʚʘʨʽʘʥʪʽ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ. ʎʝ ʜʘʻ ʥʘʤ ʤʦʞʣʠʚʽʩʪʴ ʧʦʨʽʚʥʷʪʠ ʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ 

ʫʥʽʬʽʢʘʮʽʾ ʡ ʚʠʟʥʘʯʠʪʠ ʥʘʡʦʧʪʠʤʘʣʴʥʽʠhʡ ̔ʟ ʥʠʭ, ʘ ʪʘʢʦʞ 

ʧʦʨʽʚʥʷʪʠ ʧʽʜʽʙʨʘʥʫ ʘʨʤʘʪʫʨʫ ʘʙʦ ʩʪʘʣʝʚʽ ʧʝʨʝʨʽʟʠ ʟ ʚʘʨʽʘʥʪʦʤ ʙʝʟ 

ʫʥʽʬʽʢʘʮʽʾ. ɯ ʚʩʝ ʮʝ ï ʥʝ ʚʠʭʦʜʷʯʠ ʟ ʢʦʥʪʝʢʩʪʫ ʦʜʥʦʛʦ ʟʘʚʜʘʥʥʷ. 

ʗʢʱʦ ʚʠʢʣʠʢʘʪʠ ʢʦʤʘʥʜʫ ʈʝʞʠʤ Ĕ ɺʳʧʦʣʥʠʪʴ ʨʘʩʯʝʪ, ʥʝ 

ʢʦʨʠʩʪʫʶʯʠʩʴ ʢʣʘʚʽʰʝʶ Shift, ʪʦ ʨʦʟʨʘʭʫʥʦʢ ʟʜʽʡʩʥʶʚʘʪʠʤʝʪʴʩ ̫

ʧʦ-ʨʽʟʥʦʤʫ, ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʟ ʷʢʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʚʽʥ 

ʚʠʢʣʠʢʘʥʠʡ. ʗʢʱʦ ʨʦʟʨʘʭʫʥʦʢ ʚʠʢʣʠʢʘʥʠʡ ʟ ʨʝʞʠʤʫ ʧʽʜʛʦʪʦʚʢʠ 

ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʘʙʦ ʟ ʨʝʞʠʤʫ ʧʝʨʝʛʣʷʜʫ 

ʨʝʟʫʣʴʪʘʪʽʚ ʩʪʘʪʠʯʥʦʛʦ ʡ ʜʠʥʘʤʽʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʈʝʟʫʣʴʪʘʪʳ 

ʨʘʩʯʝʪʘ, ʪʦ ʙʫʜʝ ʚʠʢʦʥʘʥʠʡ ʩʪʘʪʠʯʥʠʡ ʽ ʜʠʥʘʤʽʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ 

ʩʭʝʤʠ, ʘ ʜʘʣʽ ï ʟʘʣʽʟʦʙʝʪʦʥʥʠʡ ʽ ʩʪʘʣʝʚʠʡ ʨʦʟʨʘʭʫʥʦʢ ʫʩʽʭ ʟʘʜʘʥʠʭ 

ʚʘʨʽʘʥʪʽʚ ʢʦʥʩʪʨʫʶʚʘʥʥʷ. ʗʢɦ ʦ ʞ ʢʦʤʘʥʜʘ ʈʝʞʠʤ Ĕ ɺʳʧʦʣʥʠʪʴ 

ʨʘʩʯʝʪ ʚʠʢʣʠʢʘʻʪʴʩʷ ʟ ʨʝʞʠʤʫ ɾʝʣʝʟʦʙʝʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʘʙʦ 

ʉʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʪʦ ʙʫʜʝ ʨʦʟʨʘʭʦʚʘʥʠʡ ʪʽʣʴʢʠ ʦʜʠʥ 

ʧʦʪʦʯʥʠʡ ʚʘʨʽʘʥʪ ʢʦʥʩʪʨʫʶʚʘʥʥʷ, ʘ ʧʝʨʝʨʘʭʫʥʦʢ ʩʪʘʪʠʢʠïʜʠʥʘʤʽʢʠ 
ʥʝ ʟʜʽʡʩʥʶʚʘʪʠʤʝʪʴʩʷ. 
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1.9. ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ ̔ ʟʘʚʜʘʥʥʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ 

1. ʆʧʠʰʽʪʴ ʦʩʥʦʚʥʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʇʂ ʃɯʈɸ-ʉɸʇʈ. 

2. ɼʣʷ ʯʦʛʦ ʩʣʫʞʘʪʴ ʢʦʤʘʥʜʠ ʩʧʘʜʘʶʯʦʛʦ ʤʝʥʶ çɺʠʙʽʨè? 

3. ʗʢʽ ʚʠ ʟʥʘʻʪʝ ʦʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ? 

4. ʗʢ̔ ʚʠ ʟʥʘʻʪʝ ʢʦʤʘʥʜʠ ʩʧʘʜʘʶʯʦʛʦ ʤʝʥʶ çʉʭʝʤʘè?  

5. ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʷʢʦʛʦ ʜʽʘʣʦʛʦʚʦʛʦ ʚʽʢʥʘ ʤʦʞʥʘ ʧʨʠʟʥʘʯʠʪʠ 

ʪʠʧʠ ʧʝʨʝʨʽʟʽʚ ʝʣʝʤʝʥʪʘʤ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ?  

6. ʆʧʠʰʽʪʴ, ʯʠʤ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚ ʇʂ ʃɯʈɸ-ʉɸʇʈ ʧʦʥʷʪʪʷ çʚôʷʟʽè 

ʚʽʜ ʧʦʥʷʪʪʷ çʰʘʨʥʽʨʠè. 

7. ʗʢʽ ʬʫʥʢʮʽʾ ʟʘʜʘʶʪʴʩʷ ʚ ʤʝʥʶ çʆʧʮʽʾè? ʆʧʠʰʽʪʴ ʜʝʷʢʽ ʟ ʥʠʭ.  

8. ʆʧʠʰʽʪʴ ʢʨʠʪʝʨʽʾ ʟʘʜʘʥʥʷ ʦʟʥʘʢ ʩʭʝʤʠ.  

9. ɼʣʷ ʯʦʛʦ ʩʣʫʞʠʪʴ ʽʥʩʪʨʫʤʝʥʪ çʇʦʣʽʬʽʣʴʪʨè? ʆʧʠʰʽʪʴ ʜʝʷʢʽ ʡʦʛʦ 
ʤʦʞʣʠʚʦʩʪʽ.  

10. ʋ ʷʢʠʭ ʚʠʧʘʜʢʘʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʨʤʽʥ çʋʧʘʢʫʚʘʥʥʷ ʩʭʝʤʠè? 
ʏʠ ʻ ʮʷ ʬʫʥʢʮʽʷ ʥʝʦʙʭʽʜʥʦʶ?  

11. ʗʢʽ ʚʠ ʟʥʘʻʪʝ ʟʘʩʦʙʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʩʪʚʦʨʝʥʦʾ ʤʦʜʝʣʽ ʚ ʇʂ ʃɯʈɸ-

ʉɸʇʈ?  

12. ʗʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʚʽʜʦʙʨʘʟʠʪʠ ʥʘ ʩʭʝʤʽ ʧʦʪʨʽʙʥʽ ʥʘʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ?  

13. ʈʦʟʧʦʚʽʩʪʠ ʧʨʦ ʧʦʥʷʪʪʷ ʛʣʦʙʘʣʴʥʠʭ ʽ ʣʦʢʘʣʴʥʠʭ ʢʦʦʨʜʠʥʘʪʥʠʭ 

ʦʩʝʡ. ʋ ʷʢʠʭ ʚʠʧʘʜʢʘʭ ʮʝ ʧʦʥʷʪʪʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ?  

14. ʈʦʟʧʦʚʽʩʪʠ ʧʨʦ ʤʦʞʣʠʚʦʩʪʽ ʢʦʤʘʥʜʠ çɯʥʬʦʨʤʘʮʽʷè (çʣʽʭʪʘʨʠʢè).  

15. ʗʢʽ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʧʦʤʠʣʢʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʽ ʷʢ 

ʾʭ ʫʩʫʚʘʪʠ?  

16. ʆʧʠʰʽʪʴ ʧʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚ ʇʂ 

ʃɯʈɸ-ʉɸʇʈ. 

17. ʆʙˇʨʫʥʪʫʡʪʝ ʜʣʷ ʯʦʛʦ ʧʨʠʟʥʘʯʝʥʽ ʟʘʚʘʥʪʘʞʝʥʥʷ. 

18. ʆʧʠʰʽʪʴ ʥʘ ʷʢʽ ʚʠʜʠ ʥʘʚʘʥʪʘʞʝʥʴ ʤʦʞʣʠʚʠʡ ʨʦʟʨʘʭʫʥʦʢ ʫ ʇʂ 

ʃɯʈɸ-ʉɸʇʈ. 

19. ʆʧʠʰʽʪʴ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ, ʷʢʽ ʚʭʦʜʷʪʴ ʚ ʇʂ ʃɯʈɸ-

ʉɸʇʈ. 

20. ʗʢʽ ʚʠ ʟʥʘʻʪʝ ʪʠʧʠ ʧʝʨʝʨʽʟʽʚ? 

21. ʗʢ ʟʤʦʜʝʣʶʚʘʪʠ ʟʤʽʥʥʠʡ ʧʦ ʜʦʚʞʠʥʽ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ? 

22. ʗʢʽ ʚʠ ʟʥʘʻʪʝ ʪʠʧʠ ʚʫʟʣʽʚ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ? 

23. ʗʢ ʚʠʢʦʥʘʪʠ ʧʽʜʙʽʨ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʝʣʝʤʝʥʪʫ? 

24. ʗʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠʥʮʠʧʠ ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʤʝʥʪʽʚ ʚ ʉʊʂ-

ʉɸʇʈ? 
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25. ʗʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʨʠʪʝʨʽʾ ʧʨʠ ʟʘʜʘʥʥʽ ʈʉʋ ʚ ʇʂ ʃɯʈɸ-

ʉɸʇʈ? 

26. ʆʧʠʰʽʪʴ ʩʭʝʤʫ ʟʘʜʘʥʥʷ ʈʉʋ ʪʘ ʈʉʅ. ɼʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

27. ɼʣʷ ʯʦʛʦ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʫʚʘʪʠ ʦʙôʻʜʥʘʥʥʷ ʚ ʫʥʽʬʽʢʦʚʘʥʽ ʛʨʫʧʠ? 

28. ʆʧʠʰʽʪʴ ʩʢʣʘʜ ʤʦʜʝʣʽ ʂʄ-ʉɸʇʈ. 

29. ʑʦ ʪʘʢʝ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʙʫʜʠʥʢʫ ʘʙʦ ʚʫʟʣʘ? 

30. ʗʢ ʚʠʢʦʥʫʻʪʴʩʷ ʽʤʧʦʨʪ ʤʦʜʝʣʽ ʚ ʧʨʦʛʨʘʤʫ ʂʄ-ʉɸʇʈ? 

31. ʆʧʠʰʽʪʴ ʟʘʩʦʙʠ ʨʝʜʘʛʫʚʘʥʥʷ ʤʦʜʝʣʽ ʂʄ-ʉɸʇʈ. 

32. ʆʧʠʰʽʪʴ ʪʘʙʣʠʮʽ, ʷʢʽ ʩʪʚʦʨʶʻ ʂʄ-ʉɸʇʈ. 
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ʈʆɿɼɯʃ 2. ʇʈʆɽʂʊʋɺɸʅʅʗ ɹɸʃʂʆɺʆɰ ʂʃɯʊʂʀ ɺʀʈʆɹʅʀʏʆɰ 

ɹʋɼɯɺʃɯ ɿɸʉʆɹɸʄʀ ʇʂ ʃɯʈɸ-ʉɸʇʈ 

2.1. ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ 

ɼʘʥʠʡ ʨʦʟʜʽʣ ʩʢʣʘʜʝʥʠʡ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʝʨʰʦʛʦ ʢʫʨʩʦʚʦʛʦ 

ʧʨʦʝʢʪʫ çʈʦʟʨʘʭʫʥʦʢ ʙʘʣʢʦʚʦʾ ʢʣʽʪʢʠè, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʧʨʦʛʨʘʤʠ 

ʢʫʨʩʫ çʄʝʪʘʣʠ ʽ ʟʚʘʨʶʚʘʥʥʷ ʚ ʙʫʜʽʚʥʠʮʪʚʽè ʘʙʦ çʄʝʪʘʣʝʚʽ 

ʢʦʥʩʪʨʫʢʮʽʾè, ʚ ʟʘʣʝʞʥʦʩʪʽ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʣʘʥʫ ʚʠʱʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ,  ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

ʉʫʯʘʩʥʽ ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʣʝʢʩʠ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʜʦʩʠʪʴ ʩʢʣʘʜʥʽ ʧʨʦʩʪʦʨʦʚʽ ʩʠʩʪʝʤʠ. ʅʘ ʨʠʩ.2.2 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʩʪʦʨʦʚʘ ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʩʭʝʤʘ ʙʘʣʢʦʚʦʾ ʢʣʽʪʢʠ. ɺ 

ʮʴʦʤʫ ʧʨʠʢʣʘʜʽ ʧʨʠʡʥʷʪʘ ʩʧʨʦʱʝʥʘ ʩʭʝʤʘ: ʚʩʽ ʚʫʟʣʠ ʩʧʠʨʘʥʥʷ 

ʜʨʫʛʦʨʷʜʥʠʭ ʙʘʣʦʢ ʥʘ ʛʦʣʦʚʥʽ, ʛʦʣʦʚʥʠʭ ʙʘʣʦʢ ʥʘ ʢʦʣʦʥʠ, ʦʧʦʨʥʽ 

ʚʫʟʣʠ ʢʦʣʦʥ ʧʨʠʡʥʷʪʽ ʰʘʨʥʽʨʥʠʤʠ. ʎʝ ʟʨʦʙʣʝʥʦ ʟ ʤʝʪʦʶ ʥʘʜʘʥʥʷ 

ʤʦʞʣʠʚʦʩʪʽ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʧʦʝʣʝʤʝʥʪʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ. ʊʦʙʪʦ, 

ʩʧʦʯʘʪʢʫ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʦʜʥʦʧʨʦʣʴʦʪʥʘ ʜʨʫʛʦʨʷʜʥʘ ʙʘʣʢʘ, 

ʦʧʦʨʘʤʠ ʷʢʦʾ ʩʣʫʞʘʪʴ ʛʦʣʦʚʥʽ ʙʘʣʢʠ, ʧʦʪʽʤ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʛʦʣʦʚʥʘ 

ʙʘʣʢʘ, ʦʧʦʨʘʤʠ ʷʢʦʾ ʷʚʣʷʶʪʴʩʷ ʢʦʣʦʥʠ, ʘ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ï ʨʝʘʢʮʽʷ 

ʚʽʜ ʜʨʫʛʦʨʷʜʥʠʭ ʙʘʣʦʢ. ʇʦʪʽʤ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʦʜʥʦʧʨʦʛʦʥʦʚʘ 

ʜʨʫʛʦʨʷʜʥʘ ʙʘʣʢʘ, ʦʧʦʨʘʤʠ ʷʢʦʾ ʩʣʫʞʘʪʴ ʛʦʣʦʚʥʽ ʙʘʣʢʠ. ʇʦʪʽʤ 

ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʢʦʣʦʥʠ ʥʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʨʝʘʢʮʽʡ ʛʦʣʦʚʥʠʭ 

ʙʘʣʦʢ. ɺ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʩʧʦʯʘʪʢʫ ʢʦʥʩʪʨʫʢʮʽʷ ʙʘʣʢʦʚʦʾ ʢʣʽʪʢʠ 

ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ ʦʢʨʝʤʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ, ʷʢ ʮʝ ʧʨʠʡʥʷʪʦ 

ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʚʨʫʯʥʫ, ʘ ʧʦʪʽʤ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʧʦ ʧʨʦʩʪʦʨʦʚʽʡ 

ʩʭʝʤʽ. ɼʣʷ ʩʪʘʪʠʯʥʠʭ ʧʦʝʣʝʤʝʥʪʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʙʫʣʦ ʙ ʟʨʫʯʥʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʢʨʝʤʽ ʧʨʦʛʨʘʤʠ, ʱʦ ʚʭʦʜʷʪʴ ʚ ʧʨʦʛʨʘʤʥʠʡ 

ʢʦʤʧʣʝʢʩ ɽʉʇʈɯ. ɸʣʝ ʚ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʪʘʢʦʞ ʨʦʟʛʣʷʥʫʪʽ ʧʠʪʘʥʥʷ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʘʣʦʢ ʽ ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʝʥʠʭ ʤʝʪʘʣʝʚʠʭ ʢʦʣʦʥ, ʘ 

ʪʘʢʦʞ ʚʫʟʣʽʚ ʾʭ ʟô̒ʜʥʘʥʴ. ʄʦʞʥʘ ʙʫʣʦ ʙ ʥʘ ʮʴʦʤʫ ʩʧʠʥʠʪʠʩʷ, ʧʨʦʪʝ 

ʜʣʷ ʨʦʟʛʣʷʜʫ ʧʨʦʩʪʦʨʦʚʦʾ ʤʦʜʝʣʽ ʙʘʣʢʦʚʦʾ ʢʣʽʪʢʠ ʽʩʥʫʻ ʨʷʜ ʧʨʠʯʠʥ. 

ʇʦ-ʧʝʨʰʝ, ʪʝʭʥʦʣʦʛʽʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʙʘʣʢʦʚʦʾ 

ʢʣʽʪʢʠ, ʱʦ ʦʧʠʩʘʥʘ ʚ ʜʘʥʦʤʫ ʨʦʟʜʣ̔̔ , ʧʝʨʝʩʣʽʜʫʻ ʤʝʪʫ ʥʘʚʯʠʪʠ ʥʘ 

ʜʦʩʪʘʪʥʴʦ ʧʨʦʩʪʦʤʫ ʧʨʠʢʣʘʜʽ ʧʦʙʫʜʦʚʽ ʽ ʨʦʟʨʘʭʫʥʢʫ ʪʨʠʚʠʤʽʨʥʠʭ 

ʩʪʝʨʞʥʝʚʠʭ ʤʦʜʝʣʝʡ. ʅʘʚʝʜʝʥʘ ʙʘʣʢʦʚʘ ʢʣʽʪʢʘ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʤʦʞʝ 

ʙʫʪʠ ʚʽʜʧʨʘʚʥʠʤ ʦʩʝʨʝʜʢʦʤ ʧʨʠ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʦʤʫ 
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ʤʦʜʝʣʶʚʘʥʥʽ ʧʨʦʩʪʦʨʦʚʠʭ ʢʘʨʢʘʩʽʚ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʭ ʙʫʜʽʚʝʣʴ. 

ʆʢʨ̔ʤ ʮʴʦʛʦ, ʯʘʩʪʦ, ʧʦʜʽʙʥʽ ʙʘʣʢʦʚʽ ʢʣʽʪʢʠ ʧʦʪʨʝʙʫʶʪʴ ʨʦʟʨʘʭʫʥʢʽʚ 

ʥʘ ʜʠʥʘʤʽʯʥʽ ʜʽʾ (ʥʘʧʨʠʢʣʘʜ, ʛʘʨʤʦʥʽʡʥʽ ʢʦʣʠʚʘʥʥʷ), ʱʦ ʦʩʪʘʥʥʽʤ 

ʯʘʩʦʤ çʧʨʘʚʠʣʘʤʠ ʭʦʨʦʰʦʛʦ ʪʦʥʫè ʚʠʤʘʛʘʻ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ. 

ʇʦ-ʜʨʫʛʝ, ʧʨʠ ʘʥʘʣʽʟʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ ʧʨʦʩʪʦʨʦʚʦʾ 

ʤʦʜʝʣʽ ʟ'ʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʧʦʨʽʚʥʷʥʥʷ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʩʧʨʦʱʝʥʦʾ ʧʣʦʩʢʦʾ ʤʦʜʝʣʽ, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ ʜʦʧʦʤʦʞʝ ʚʠʷʚʠʪʠ 

ʤʦʞʣʠʚʽ ʧʦʤʠʣʢʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ, ʪʦʙʪʦ ʬʨʘʛʤʝʥʪʘʮʽʷ ʩʢʣʘʜʥʦʾ 

ʩʭʝʤʠ ʜʣʷ ʤʦʞʣʠʚʦʩʪʽ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʫ ʚʝʣʠʢʠʭ ʽ 

ʩʢʣʘʜʥʠʭ ʤʦʜʝʣʷʭ, ʯʘʩʪʦ ʩʭʚʘʣʶʻʪʴʩʷ ʽ ʜʝʤʦʥʩʪʨʫʻʪʴʩʷ ʚ ʜʘʥʦʤʫ 

ʧʽʜʨʦʟʜʽʣʽ. 

ɯ, ʥʘʨʝʰʪʽ, ʧʦ-ʪʨʝʪʻ, ʥʘ ʜʘʥʦʤʫ ʧʨʠʢʣʘʜʽ ʧʦʢʘʟʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʥʝ 

ʪʽʣʴʢʠ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʽ ʨʦʟʨʘʭʫʥʢʫ 

ʧʝʨʝʨʽʟʽʚ ʝʣʝʤʝʥʪʽʚ ʽ ʚʫʟʣʽʚ ʩʧʦʣʫʯʝʥʴ, ʘʣʝ ʽ ʘʚʪʦʤʘʪʠʯʥʝ 

ʬʦʨʤʫʚʘʥʥʷ ʟ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʢʨʝʩʣʝʥʴ ʩʪʘʜʽʾ ʂʄ ʚ ʧʨʦʛʨʘʤʽ 

ʂʄ-ʉɸʇʈ. 

ɺ ʨʘʤʢʘʭ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʫ, ʘ ʤʦʞʣʠʚʦ ʥʘʚʽʪʴ ʽ ʜʠʧʣʦʤʥʦʛʦ 

ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʦ ʢʦʤʧôʶʪʝʨʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʙʽʣʴʰ ʩʢʣʘʜʥʦʾ 

ʙʘʣʢʦʚʦʾ ʢʣʽʪʢʠ. ʅʘʧʨʠʢʣʘʜ, ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʽʡ ʩʭʝʤʽ (ʨʠʩ.2.2) ʚʩʽ 

ʚʫʟʣʠ ʟʤʦʜʝʣʶʚʘʪʠ ʞʦʨʩʪʢʠʤʠ. ʇʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ 

ʜʚʦʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʭʝʤ (ʟ ʰʘʨʥʽʨʥʠʤʠ ʪʘ ʞʦʨʩʪʢʠʤʠ ʚʫʟʣʘʤʠ) 

ʪʽʣʴʢʠ ʥʘ ʩʪʘʪʠʯʥʝ ʚʝʨʪʠʢʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʞʝ ʤʦʞʝ ʙʫʪʠ 

ʧʨʝʜʤʝʪʦʤ ʥʝʚʝʣʠʢʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʆʢʨʽʤ ʮʴʦʛʦ ʪʘʢʘ ʩʭʝʤʘ ʚ ʩʝʨʝʜʦʚʠʱʽ ʇʂ ʃɯʈɸ-ʉɸʇʈ ʤʦʞʝ 

ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ ʙʽʣʴʰ ʩʢʣʘʜʥʽ ʚʠʜʠ ʚʧʣʠʚʽʚ: 

¶ ʥʝʨʽʚʥʦʤʽʨʥʝ ʩʪʘʪʠʯʥʝ ʚʝʨʪʠʢʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

¶ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʧʨʠʢʣʘʜʝʥʝ ʚ ʨʽʚʥʽ ʙʘʣʢʦʚʦʾ 

ʢʣʽʪʢʠ; 

¶ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʚʧʣʠʚ; 

¶ ʧʨʦʩʘʜʢʘ ʦʜʥʽʻʾ ʟ ʦʧʦʨ; 

¶ ʜʠʥʘʤʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʩʝʡʩʤʽʢʘ, ʫʜʘʨ, ʚʠʤʫʰʝʥʽ 

ʢʦʣʠʚʘʥʥʷ). 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʢʫʨʩʦʚʦʛʦ ʘʙʦ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʫ ʧʦ 

ʜʠʩʮʠʧʣʽʥʽ çʄʝʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾè ʩʣʽʜ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʦʩʥʦʚʥʦʛʦ 

ʧʣʘʥʫ ʨʦʙʦʪʠ, ʧʨʠʚʝʜʝʥʦʛʦ ʥʘ ʨʠʩ.2.1. 
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ʈʠʩ.2.1. ɿʘʛʘʣʴʥʘ ʩʭʝʤʘ ʨʦʟʨʘʭʫʥʢʫ ʪʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ 

ʇʨʠ ʮʴʦʤʫ, ʨʦʟʛʣʷʜʘʶʯʠ ʧʫʥʢʪ 2 ʜʘʥʠʭ ʢʦʥʮʝʧʮʽʾ, ʩʣʽʜ ʚʢʘʟʘʪʠ 

ʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʟʘʜʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ (ʤʦʜʝʣʽ): 

1. ɿʘʜʘʥʥʷ ʛʝʦʤʝʪʨʽʾ ʩʭʝʤʠ. 

2*. ʌʦʨʤʫʚʘʥʥʷ ʩʧʠʩʢʫ ʞʦʨʩʪʢʦʩʪʝʡ ʽ ʧʨʠʟʥʘʯʝʥʥʷ ʮʠʭ 

ʞʦʨʩʪʢʦʩʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʤʝʥʪʘʤ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ. 

3*. ʇʨʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ ʫ ʚʫʟʣʘʭ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ. 

4*. ɿʘʜʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʚʘʥʪʘʞʝʥʥʷʭ. 

5. ʌʦʨʤʫʚʘʥʥʷ ʪʘʙʣʠʮʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʧʦʣʫʯʝʥʴ ʟʫʩʠʣʴ (ʧʨʠ 

ʥʝʦʙʭʽʜʥʦʩʪʽ). 

6**. ʌʦʨʤʫʚʘʥʥʷ ʪʘʙʣʠʮʽ ʜʠʥʘʤʽʯʥʠʭ ʟʘʚʘʥʪʘʞʝʥʴ (ʧʨʠ 

ʥʝʦʙʭʽʜʥʦʩʪʽ). 

* ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʜʽʡ ʤʦʞʝ ʙʫʪʠ ʜʦʚʽʣʴʥʦʶ (ʥʘʧʨʠʢʣʘʜ, 

ʧ.3, 2, 4). 

** ʟʘ ʥʘʷʚʥʦʩʪʽ ʜʠʥʘʤʽʯʥʠʭ ʟʘʚʘʥʪʘʞʝʥʴ ʩʧʦʯʘʪʢʫ ʬʦʨʤʫʻʪʴʩʷ 

ʪʘʙʣʠʮʷ ʜʠʥʘʤʽʯʥʠʭ ʟʘʚʘʥʪʘʞʝʥʴ, ʘ ʧʦʪʽʤ ʪʘʙʣʠʮʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ 

ʩʧʦʣʫʯʝʥʴ ʟʫʩʠʣʴ. 

ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʫ, ʦʢʨʽʤ ʘʥʘʣʽʟʫ ʅɼʉ ʽ ʝʢʩʧʦʨʪʫ 

ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ ʚ ʉʊʂ-ʉɸʇʈ (ʘʙʦ ʽʥʰʽ ʩʠʩʪʝʤʠ), ʇʂ ʃɯʈɸ-

ʉɸʇʈ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʨʷʜʫ ʜʦʜʘʪʢʦʚʠʭ 

2.ʌʦʨʤʫʚʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ 

 

 

4.ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ 

 

 

3.ʈʦʟʨʘʭʫʥʦʢ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ 

 

 

5. ʈʦʟʨʘʭʫʥʦʢ ʧʝʨʝʨʽʟʽʚ ʪʘ ʚʫʟʣʽʚ 

 

 6. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ 

 

 ʈʦʙʦʯʽ ʢʨʝʩʣʝʥʥʷ 

 

 

1. ɸʥʘʣʽʟ ʧʨʦʝʢʪʥʠʭ ʨʽʰʝʥʴ. 

ʇʽʜʛʦʪʦʚʢʘ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ 
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ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʧʨʦʮʝʜʫʨ, ʥʝʦʙʭʽʜʥʠʭ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ (ʜʠʚ. 

ʨʦʟʜʽʣ 1). ɼʝʷʢʽ ʟ ʥʠʭ ʙʫʜʫʪʴ ʨʦʟʛʣʷʥʫʪʽ ʚ ʮʴʦʤʫ ʨʦʟʜʽʣʽ. 

ʈʦʟʛʣʷʥʫʪʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚ 

ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʧʠʪʘʥʥʷ ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʘʪʝʨʽʘʣʫ, ʚʽʜʦʙʨʘʞʝʥʦʤʫ ʚ 

ʯʝʪʚʝʨʪʦʤʫ ʨʦʟʜʽʣʽ, ʘ ʪʘʢʦʞ ʚ ʣʽʪʝʨʘʪʫʨʽ [1 ï 4]. ʂʦʥʮʝʧʮʽʾ 

ʩʪʚʦʨʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʤʦʜʝʣʝʡ ʚ ʇʂ ʃɯʈɸ-ʉɸʇʈ, ʱʦ 

ʩʪʦʩʫʶʪʴʩʷ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʄʉɽ) ʽ ʥʘ 

ʧʜ̔ʩʪʘʚʽ ʡʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʚʽʜʦʙʨʘʞʝʥʽ ʚ [11 ï 16]. ʈʦʟʨʘʭʫʥʢʠ ʤʝʪʘʣʝʚʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʚʽʜʧʦʚʽʜʘʶʪʴ ʯʠʥʥʠʤ ʥʦʨʤʘʪʠʚʥʠʤ ʜʦʢʫʤʝʥʪʘʤ [] . 

2.2. ʂʦʤʧʦʥʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʩʭʝʤʠ ʙʘʣʢʦʚʦʾ ʢʣʽʪʢʠ ʫ 

ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʤʧʣʝʢʩʽ 
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ʈʠʩ.2.2. 

2.3. ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʛʦʣʦʚʥʦʾ ʙʘʣʢʠ ʽ ʚʠʟʥʘʯʝʥʥʷ ʟʫʩʠʣʴ 

ʇʦʯʘʪʢʦʚʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʙʘʣʢʠ ʚʠʙʠʨʘʻʤʦ ʟ ʨʫʯʥʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ, ʜʠʚ. ʧʽʜʨʦʟʜʽʣ.4.2.3. 

ʈʦʟʤʽʨʠ ʪʘ ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʙʘʣʢʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ.2.3. 

ʄʘʪʝʨʽʘʣ ï ʩʪʘʣʴ ʉ245 

ʅʘʚʘʥʪʘʞʝʥʥʷ ï ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʝ q = 124,59 ʢʅ/ʤ 

 

ʈʠʩ.2.3. ʈʦʟʤʽʨʠ ʪʘ ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʛʦʣʦʚʥʦʾ ʙʘʣʢʠ 
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2.3.1.ʉʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʟʘʜʘʯʽ 

ɺ ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʃɯʈɸ-ʉɸʇʈ ʩʪʚʦʨʶʻʤʦ ʥʦʚʫ ʟʘʜʘʯʫ 

(ʢʥʦʧʢʘ  ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ). ʋ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ʇʨʠʟʥʘʢ 

ʩʭʝʤʳ (ʨʠʩ.2.4) ʟʘʜʘʡʪʝ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ: 

¶ ʽʤ'ʷ ʩʪʚʦʨʶʚʘʥʦʶ ʟʘʜʘʯʽ ï ɻʙ1 (ʰʠʬʨ ʟʘʚʜʘʥʥʷ ʟʘ 

ʫʤʦʚʯʘʥʥʷʤ ʩʧʽʚʧʘʜʘʻ ʟ ʽʤ'ʷʤ ʟʘʚʜʘʥʥʷ); 

¶ ʦʟʥʘʢʘ ʩʭʝʤʠ ï 2 ï ʊʨʠ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ ʚ ʫʟʣʝ (ʜʚʘ 

ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʧʦʚʦʨʦʪ) X0Z. 

 ʆʟʥʘʢʘ ʩʭʝʤʠ ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʧʦ ʩʪʫʧʝʥʷʤ ʩʚʦʙʦʜʠ ï 2 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʣʦʩʢʠʭ ʟʘʜʘʯ ʪʠʧʫ ʧʣʦʩʢʠʭ ʨʘʤ ʽ 

ʙʘʣʦʢ ʩʪʽʥʦʢ. 

 

ʈʠʩ.2.4. ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ çʇʨʠʟʥʘʢ ʩʭʝʤʳè 

2.3.2.ʉʪʚʦʨʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʦʾ ʩʭʝʤʠ ʙʘʣʢʠ 

ü ɿ ʤʝʥʶ ʉʭʝʤʘ Ĕ ʉʦʟʜʘʥʠʝ Ĕ ʈʝʛʫʣʷʨʥʳʝ ʬʨʘʛʤʝʥʪʳ ʠ ʩʝʪʠ 

 ʚʽʜʢʨʠʡʪʝ ʚʽʢʥʦ ʉʦʟʜʘʥʠʝ ʧʣʦʩʢʠʭ ʬʨʘʛʤʝʥʪʦʚ ʠ ʩʝʪʝʡ; 

ü ü ʋ ʧʝʨʰʽʡ ʟʘʢʣʘʜʮʽ ʟʘʜʘʡʪʝ ʢʨʦʢ ʫʟʜʦʚʞ ʧʝʨʰʦʾ ʦʩʽ: 

                   L(ʤ)     N 

    0.5 26 

ʇʽʜʪʚʝʨʜʴʪʝ ʚʠʙʽʨ ʢʥʦʧʢʦʶ . ɹʫʜʝ ʩʪʚʦʨʝʥʦ 26 ʩʪʝʨʞʥʽʚ 

ʜʦʚʞʠʥʦʶ ʧʦ 0,5 ʤ ʢʦʞʥʠʡ ʷʢ ʥʘ ʨʠʩ. 2.5.  

ʊʝʧʝʨ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʟʤʽʥʫ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʥʘ 

ʚʽʜʩʪʘʥʽ 2400 ʤʤ ʚʽʜ ʢʽʥʮʽʚ ʙʘʣʢʠ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʚ 
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ʤʽʩʮʷʭ ʟʤʽʥʠ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʙʫʣʠ ʚʫʟʣʠ ʩʢʽʥʯʝʥʥʦ-

ʝʣʝʤʝʥʪʥʦʾ ʩʭʝʤʠ. ʇʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʥʘʡʙʣʠʞʯʽ ʚʫʟʣʠ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ 

ʚʽʜʩʪʘʥʽ 2500 ʤʤ ʚʽʜ ʢʽʥʮʽʚ ʙʘʣʢʠ, ʪʦʤʫ ʧʝʨʝʩʫʥʝʤʦ ʾʭ ʥʘ 100 ʤʤ 

ʙʣʠʞʯʝ ʜʦ ʢʽʥʮʽʚ.  

ü ɺʚʤ̔ʢʥ̔ʪʴ ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʦʤʝʨʽʚ ʚʫʟʣʽʚ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʣʠʯʪʝ 
ʧʘʥʝʣʴ çʇʦʢʘʟʘʪʴè ʢʦʤʘʥʜʦʶ ʤʝʥʶ ʆʧʮʠʠ Ĕ ʌʣʘʛʠ 

ʨʠʩʦʚʘʥʠʷ (ʢʥʦʧʢʘ  ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ), ʥʘ ʟʘʢʣʘʜʮʽ  

çʋʟʣʳè ʚʚʽʤʢʥʽʪʴ ʧʨʘʧʦʨʝʮʴ  çʅʦʤʝʨʘ ʫʟʣʦʚè ʽ ʢʣʘʮʥʽʪʴ 

ʢʥʦʧʢʫ . 

 

ü ɺʚʽʤʢʥʽʪʴ ʨʝʞʠʤ ʚʠʜʽʣʝʥʥʷ ʚʫʟʣʽʚ ʢʦʤʘʥʜʦʶ ɺʳʙʦʨ Ĕ 

ʆʪʤʝʪʢʘ ʵʣʝʤʝʥʪʦʚ (ʢʥʦʧʢʘ  ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ). 

ʂʣʘʮʥʽʪʴ ʚʫʟʦʣ ʟ ʥʦʤʝʨʦʤ 6 ï ʚʠʜʽʣʝʥʠʡ ʚʫʟʦʣ ʟʘʙʘʨʚʣʶʻʪʴʩʷ 

ʯʝʨʚʦʥʠʤ ʢʦʣʴʦʨʦʤ. 

ü ɺʠʢʣʠʯʪʝ ʧʘʥʝʣʴ çʇʝʨʝʤʝʱʝʥʠʝ ʦʙʲʝʢʪʦʚè ʢʦʤʘʥʜʦʶ ʤʝʥʶ 
ʉʭʝʤʘ Ĕ ʂʦʨʨʝʢʪʠʨʦʚʢʘ Ĕ ʇʝʨʝʤʝʩʪʠʪʴ ʚʳʙʨʘʥʥʳʝ 

ʦʙʲʝʢʪ.r ɺ ʧʦʣʽ çdXè ʧʘʥʝʣʽ çʇʝʨʝʤʝʱʝʥʠʝ ʦʙʲʝʢʪʦʚè ʚʚʝʜʝʤʦ 

-0,1 ʤ. ʂʣʘʮʥʝʤʦ ʢʥʦʧʢʫ . ɺʫʟʦʣ 6 ʧʝʨʝʤʽʩʪʠʪʴʩʷ ʥʘ 100 ʤʤ 

ʧʨʦʪʠ ʥʘʧʨʷʤʢʫ ʦʩʽ X. 

ü ɿʥʽʤʽʪʴ ʚʽʜʤʽʪʢʫ ʟ ʚʫʟʣʘ 6. ɼʣʷ ʮʴʦʛʦ ʚʠʙʝʨʽʪʴ ʢʦʤʘʥʜʫ ʤʝʥʶ 
ɺʳʙʦʨ Ĕ ʆʪʤʝʥʘ ʚʳʜʝʣʝʥʠʷ.  

ü ɺʠʜʽʣʽʪʴ ʚʫʟʦʣ ʥʦʤʝʨ 22. ɺ ʧʦʣʽ çdXè ʚʚʝʜʽʪʴ 0,1 ʤ. ʂʣʘʮʥʽʪʴ 

ʢʥʦʧʢʫ . ɺʫʟʦʣ 22 ʧʝʨʝʤʽʩʪʠʪʴʩʷ ʥʘ 100 ʤʤ ʧʦ ʥʘʧʨʷʤʢʫ ʦʩʽ 

X. ɿʘʢʨʠʡʪʝ ʧʘʥʝʣʴ çʇʝʨʝʤʝʱʝʥʠʝ ʦʙʲʝʢʪʦʚè. 
 

ɿʙʝʨʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ 

ü ɿ ʤʝʥʶ ʌʘʡʣ Ĕ ʉʦʭʨʘʥʠʪʴ (ʢʥʦʧʢʘ  ʥʘ ʧʘʥʝʣʽ 

ʽʥʩʪʨʫʤʝʥʪʽʚ), ʟʙʝʨʝʞʽʪʴ ʟʘʚʜʘʥʥʷ ʧʽʜ ʽʤ'ʷʤ ɻʙ1. 

2.3.3.ɿʘʜʘʥʥʷ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ 

ü ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʝʥʶ ʆʧʮʠʠ Ĕ ʌʣʘʛʠ ʨʠʩʦʚʘʥʠʷ (ʢʥʦʧʢʘ  

ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ) ʚʠʚʝʜʽʪʴ ʥʘ ʝʢʨʘʥ ʥʦʤʝʨʠ ʝʣʝʤʝʥʪʽʚ. 

ü ʅʘ ʨʠʩ.2.5 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʪʨʠʤʘʥʘ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʘ ʩʭʝʤʘ. 
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ʈʠʩ.2.5. ʅʫʤʝʨʘʮʽʷ ʝʣʝʤʝʥʪʽʚ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ (ʯʦʨʥʠʤ ʢʦʣʴʦʨʦʤ 

ʚʽʜʧʦʚʽʜʥʦ ʥʘʜ ʝʣʝʤʝʥʪʘʤʠ) 

ü ɿ ʤʝʥʶ ɺʳʙʦʨ ʚʠʢʦʥʘʡʪʝ ʢʦʤʘʥʜʫ ʆʪʤʝʪʢʘ ʫʟʣʦʚ (ʢʥʦʧʢʘ  

ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ). ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʫʨʩʦʨʫ ʚʠʜʽʣʽʪʴ ʢʨʘʡʥʽʡ 

ʣʽʚʠʡ ʚʫʟʦʣ (ʚʫʟʣʠ ʟʘʙʘʨʚʣʶʶʪʴʩʷ ʚ ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ); 

 ɺʽʜʤʽʪʢʘ ʚʫʟʣʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʠʥʦʯʥʦʾ ʚʢʘʟʽʚʢʠ 

ʢʫʨʩʦʨʦʤ ʘʙʦ ʨʦʟʪʷʛʘʥʥʷʤ ʥʘʚʢʦʣʦ ʧʦʪʨʽʙʥʠʭ ʚʫʟʣʽʚ çʨʘʤʦʯʢʠè ʧʨʠ 

ʥʘʪʠʩʥʫʪʽʡ ʣʽʚʽʡ ʢʥʦʧʮʽ ʤʠʰʽ. 

ü ɿ ʧʫʥʢʪʫ ʤʝʥʶ ʉʭʝʤʘ Ĕ ʉʚʷʟʠ (ʢʥʦʧʢʘ  ʥʘ ʧʘʥʝʣʽ 

ʽʥʩʪʨʫʤʝʥʪʽʚ) ʚʠʢʣʠʯʪʝ ʚʽʢʥʦ ʉʚʷʟʠ ʚ ʫʟʣʘʭ (ʨʠʩ.2.6). ʋ ʮʴʦʤʫ 

ʚʽʢʥʽ ʟʘʜʘʡʪʝ ʰʘʨʥʽʨʥʦ-ʥʝʨʫʭʦʤʫ ʦʧʦʨʫ, ʚʽʜʟʥʘʯʠʚʰʠ 

ʧʨʘʧʦʨʮʷʤʠ ʥʘʧʨʷʤʠ, ʧʦ ʷʢʠʭ ʟʘʙʦʨʦʥʝʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʚʫʟʣʽʚ 

(X, Z). 

ü ʇʽʩʣʷ ʧʨʠʟʥʘʯʝʥʥʷ ʟʚ'ʷʟʢʫ ʚʫʟʦʣ ʟʘʙʘʨʚʠʪʴʩʷ ʚ ʩʠʥʽʡ ʢʦʣʽʨ. 

 

ʈʠʩ.2.6. ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ çʉʚʷʟʠ ʚ ʫʟʣʘʭè 

ü ɺʠʜʽʣʠʪʝ ʢʨʘʡʥʽʡ ʧʨʘʚʠʡ ʚʫʟʦʣ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʫʨʩʦʨʫ. ʋ ʮʴʦʤʫ 

ʚʫʟʣʽ ʟʘʜʘʡʪʝ ʰʘʨʥʽʨʥʦ-ʨʫʭʦʤʫ ʦʧʦʨʫ. 

ü ʋ ʚʽʢʥʽ ʉʚʷʟʠ ʚ ʫʟʣʘʭ ʚʽʜʟʥʘʯʪʝ ʥʘʧʨʷʤʠ, ʧʦ ʷʢʠʭ ʟʘʙʦʨʦʥʝʥʦ 

ʧʝʨʝʤʽʱʝʥʥʷ ʚʫʟʣʘ (Z). ʂʣʘʮʥʽʪʴ ʧʦ ʢʥʦʧʮʽ ʇʨʠʤʝʥʠʪʴ; 

ü ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʫʥʢʪʫ ʤʝʥʶ ɺʳʙʦʨ Ĕ ʆʪʤʝʪʢʘ ʫʟʣʦʚ (ʢʥʦʧʢʘ 

 ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ), ʥʘʪʠʩʥʝʥʥʷʤ ʢʥʦʧʢʠ ʟʥʽʤʽʪʴ 

ʘʢʪʠʚʥʽʩʪʴ ʟ ʦʧʝʨʘʮʽʾ ʚʽʜʤʽʪʢʠ ʚʫʟʣʽʚ. 
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2.3.4. ɿʘʜʘʥʥʷ ʞʦʨʩʪʢʦʩʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʇʝʨʝʜ ʟʘʜʘʥʥʷʤ ʞʦʨʩʪʢʦʩʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʦʙʭʽʜʥʦ 

ʧʝʨʝʛʣʷʥʫʪʠ ʽʩʥʫʶʯʠʡ ʩʦʨʪʘʤʝʥʪ ʽ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʡʦʛʦ 

ʜʦʧʦʚʥʠʪʠ ʥʝʚʠʩʪʘʯʘʶʯʠʤʠ ʧʨʦʬʽʣʷʤʠ ʣʠʩʪʦʚʦʛʦ ʧʨʦʢʘʪʫ.  

ɼʣ̫ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʫ ʩʢʣʘʜʝʥʦʾ ʛʦʣʦʚʥʦʾ ʙʘʣʢʠ, ʷʢʱʦ 

ʥʝʦʙʭʽʜʥʠʡ ʣʠʩʪʦʚʠʡ ʧʨʦʢʘʪ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ 

ʙʘʣʢʠ, ʚʽʜʩʫʪʥʽʡ, ʥʝʦʙʭʽʜʥʦ ʚʥʝʩʪʠ ʜʦ ʬʘʡʣʽʚ ʩʦʨʪʘʤʝʥʪʫ ʜʦʜʘʪʢʦʚʽ 

ʣʠʩʪʠ 1240ʭ12 ʽ 340ʭ20.  ʃʠʩʪʦʚʠʡ ʧʨʦʢʘʪ ʟʘʜʘʻʪʴʩʷ ʚ ʧʨʦʛʨʘʤʽ 

çʉʦʨʪʘʤʝʥʪè. 

ü ɿʘʧʫʩʪʽʪʴ ʈʝʜʘʢʪʠʨʫʝʤʳʡ ʩʦʨʪʘʤʝʥʪ ʯʝʨʝʟ ʧʫʥʢʪ ʤʝʥʶ ʇʫʩʢ 

(ʬʘʡʣ ʈʉ-ʉɸʇʈ).. ɿ ʤʝʥʶ ʌʘʡʣ Ĕ ʆʪʢʨʳʪʴ ʚʠʙʝʨʽʪʴ ʬʘʡʣ 

ʩʦʨʪʘʤʝʥʪʫ LIST 2-25_S.SRT. 

ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʬʘʡʣʫ 

ʩʦʨʪʘʤʝʥʪʫ, ʚ ʷʢʠʡ ʤʦʞʥʘ ʦʢʨʝʤʦ ʚʥʝʩʪʠ ʥʝʦʙʭʽʜʥʽ ʧʨʦʬʽʣʽ, 

ʧʦʪ̔ʤ ʧʽʜʢʣʶʯʠʪʠ ʜʦ ʇʂ ʃɯʈɸ-ʉɸʇʈ, ʚʠʙʨʘʚʰʠ ʥʦʚʠʡ ʬʘʡʣ 

ʩʦʨʪʘʤʝʥʪʫ ʚ ʤʝʥʶ ɾʝʩʪʢʦʩʪʠ.  

ʆʧʠʰʝʤʦ ʦʩʥʦʚʥʽ ʦʧʝʨʘʮʽʾ ʈʉ-ʉɸʇʈ. ʈʉ-ʉɸʇʈ ʜʦʟʚʦʣʷʻ 

ʧʝʨʝʛʣʷʜʘʪʠ ʽ ʨʝʜʘʛʫʚʘʪʠ ʽʩʥʫʶʯʽ ʩʦʨʪʘʤʝʥʪʠ ʤʝʪʘʣʦʧʨʦʢʘʪʫ ʽ 

ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ ʩʦʨʪʘʤʝʥʪʠ ʜʣʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷ ʾʭ ʚ ʇʂ ʃɯʈɸ-

ʉɸʇʈ  

ü ʇʝʨʝʛʣʷʜ ʩʦʨʪʘʤʝʥʪʫ. ʑʦʙ ʚʽʜʢʨʠʪʠ ʬʘʡʣ ʩʦʨʪʘʤʝʥʪʫ, 

ʚʠʙʝʨʽʪʴ ʧʫʥʢʪ ʤʝʥʶ ʌʘʡʣ Ĕ ʆʪʢʨʳʪʴ. ʇʽʩʣʷ ʮʴʦʛʦ ʤʦʞʥʘ 

ʧʝʨʝʤʢʥʫʪʠʩʷ ʚ ʨʝʞʠʤ ʧʝʨʝʛʣʷʜʫ ʪʘʙʣʠʮʽ ʤʘʪʝʨʽʘʣʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜʠ ʤʝʥʶ ɺʠʜ Ĕ ʊʘʙʣʠʮʘ ʤʘʪʝʨʠʘʣʦʚ. 

ü ʈʝʜʘʛʫʚʘʥʥʷ ʽʩʥʫʶʯʦʛʦ ʩʦʨʪʘʤʝʥʪʫ. ʉʧʦʯʘʪʢʫ ʚʽʜʢʨʠʡʪʝ ʬʘʡʣ 

ʜʣʷ ʧʝʨʝʛʣʷʜʫ. ɼʘʣʽ ʚʠʙʝʨʽʪʴ ʧʫʥʢʪ ʤʝʥʶ ʇʨʘʚʢʘ Ĕ ʈʘʟʨʝʰʠʪʴ 

ʧʨʘʚʢʫ. ʊʘʙʣʠʮʷ ʛʦʪʦʚʘ ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ, ʪʦʙʪʦ ʤʦʞʥʘ ʚʥʦʩʠʪʠ 

ʟʤʽʥʠ ʫ ʬʘʡʣ ʩʦʨʪʘʤʝʥʪʫ. 

ü ʉʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʩʦʨʪʘʤʝʥʪʫ. ʑʦʙ ʚʽʜʢʨʠʪʠ ʬʘʡʣ 

ʩʦʨʪʘʤʝʥʪʫ, ʚʠʙʝʨʽʪʴ ʧʫʥʢʪ ʤʝʥʶ ʌʘʡʣ Ĕ ʅʦʚʳʡ ʽ ʚʢʘʞʽʪʴ ʪʠʧ 

ʧʨʦʬʽʣʶ, ʜʣʷ ʷʢʦʛʦ ʩʪʚʦʨʶʻʪʴʩʷ ʩʦʨʪʘʤʝʥʪ. ʇʽʩʣʷ ʮʴʦʛʦ 

ʥʝʦʙʭʽʜʥʦ ʙʫʜʝ ʟʘʧʦʚʥʠʪʠ ʪʘʙʣʠʮʶ ʧʨʦʬʽʣʽʚ ʽ ʪʘʙʣʠʮʶ 

ʤʘʪʝʨʽʘʣʽʚ.  

ü ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʧʫʥʢʪʫ ʤʝʥʶ ʇʨʘʚʢʘ Ĕ ʈʘʟʨʝʰʠʪʴ ʧʨʘʚʢʫ ʚ 

ʥʘʷʚʥʽʡ ʪʘʙʣʠʮʽ ʟôʷʚʣʷʻʪʴʩʷ ʥʦʚʠʡ ʨʷʜʦʢ. ɺ ʮʝʡ ʨʷʜʦʢ 

ʚʩʪʘʚʣʷʻʤʦ ʥʦʚʠʡ ʧʨʦʬʽʣʴ. ɼʣʷ ʮʴʦʛʦ ʚʚʦʜʠʤʦ ʥʘʡʤʝʥʫʚʘʥʥʷ, 
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ʥʘʧʨʠʢʣʘʜ 1240 ʭ 12, ʫ ʚʽʜʧʦʚʽʜʥʽ ʢʦʣʦʥʢʠ ʪʘʙʣʠʮʽ ʚʚʦʜʠʤʦ 

ʚʠʩʦʪʫ ʪʘ ʪʦʚʱʠʥʫ ʩʪʽʥʢʠ (H, Tw), ʜʘʣʽ ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ  

ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʦʙʯʠʩʣʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʝʨʝʨʽʟʫ ʧʨʦʬʽʣʶ ʟʘ ʡʦʛʦ ʨʦʟʤʽʨʘʤʠ ʫ ʚʠʜʽʣʝʥʠʭ ʩʪʨʦʢʘʭ. 

ü ɿ ʤʝʥʶ ʌʘʡʣ Ĕ ʉʦʭʨʘʥʠʪʴ ʟʙʝʨʝʞʽʪʴ ʘʢʪʠʚʥʠʡ ʜʦʢʫʤʝʥʪ ʽ 

ʟʘʢʨʠʡʪʝ ʧʨʦʛʨʘʤʫ ʈʉ-ʉɸʇʈ. 

 

ʌʦʨʤʫʚʘʥʥʷ ʪʠʧʽʚ ʞʦʨʩʪʢʦʩʪʽ 

ü ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʝʥʶ ɾʝʩʪʢʦʩʪʠ Ĕ ɾʝʩʪʢʦʩʪʠ ʵʣʝʤʝʥʪʦʚ 

(ʢʥʦʧʢʘ  ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ) ʚʠʢʣʠʯʪʝ ʚʽʢʥʦ ɾʝʩʪʢʦʩʪʠ 

ʵʣʝʤʝʥʪʦʚ (ʨʠʩ.2.7). ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʢʠ ɼʦʙʘʚʠʪʴ ʚʠʚʝʜʽʪʴ 

ʩʧʠʩʦʢ ʩʪʘʥʜʘʨʪʥʠʭ ʪʠʧʽʚ ʧʝʨʝʨʽʟʽʚ. 

 

ʈʠʩ.2.7. ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ çɾʝʩʪʢʦʩʪʠ ʵʣʝʤʝʥʪʦʚè 

ü ʇʝʨʝʡʜʽʪʴ ʥʘ ʜʨʫʛʫ ʟʘʢʣʘʜʢʫ ɹʘʟʘ ʪʠʧʦʚʳʭ ʩʝʯʝʥʠʡ. 

ü ʇʦʜʚʽʡʥʠʤ ʢʣʘʮʘʥʥʷʤ ʤʠʰʽ ʚʠʙʝʨʽʪʴ ʪʠʧ ʧʝʨʝʨʽʟʫ ʉʦʩʪʘʚʥʦʡ 

ʜʚʫʪʘʚʨ. ʋ ʚʽʢʥʽ, ʱʦ ʟ'ʷʚʠʣʦʩʷ, ʉʪʘʣʴʥʦʝ ʩʝʯʝʥʠʝ ʟʘʜʘʡʪʝ 

ʧʘʨʘʤʝʪʨʠ ʧʝʨʝʨʽʟʫ ʜʣʷ ʧʦʷʩʫ ʃʠʩʪ 340 ʭ 20, ʟʘʟʜʘʣʝʛʽʜʴ 

ʚʠʙʨʘʚʰʠ ʬʘʡʣ ʇʨʦʢʘʪ ʣʠʩʪʦʚʦʡ ʛʦʨʷʯʝʢʘʪʘʥʳʡ ʪʦʣʱʠʥʦʡ 

2.5...25 ʤʤ. ʉʦʢʨʘʱʝʥʥʳʡ ʩʦʨʪʘʤʝʥʪ (ʨʠʩ.2.8). ɼʣʷ ʩʪʽʥʢʠ ʚ 

ʩʧʠʩʢʫ ʧʨʦʬʽʣʽʚ ʟ ʩʦʨʪʘʤʝʥʪʫ ʇʨʦʢʘʪ ʣʠʩʪʦʚʦʡ 
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ʛʦʨʷʯʝʢʘʪʘʥʳʡ ʪʦʣʱʠʥʦʡ 2.5...25 ʤʤ. ʉʦʢʨʘʱʝʥʥʳʡ 

ʩʦʨʪʘʤʝʥʪ ʚʠʙʠʨʘʻʤʦ ʃʠʩʪ 1240 ʭ 12. 

ü ʆʩʢʽʣʴʢʠ ʙʘʣʢʘ ʟʤʽʥʥʦʛʦ ʧʝʨʝʨʽʟʫ, ʘʥʘʣʦʛʽʯʥʦ ʟʘʜʘʻʤʦ 

ʞʦʨʩʪʢʽʩʥ̔ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʽʥʰʦʛʦ ʧʝʨʝʨʽʟʫ. ɺʠʙʝʨʽʪʴ ʪʠʧ 

ʧʝʨʝʨʽʟʫ ʉʦʩʪʘʚʥʦʡ ʜʚʫʪʘʚʨ. ʋ ʚʽʢʥʽ, ʱʦ ʟ'ʷʚʠʣʦʩʷ, ʉʪʘʣʴʥʦʝ 

ʩʝʯʝʥʠʝ, ʟʘʜʘʡʪʝ ʧʘʨʘʤʝʪʨʠ ʧʝʨʝʨʽʟʫ ʜʣʷ ʧʦʷʩʫ ʃʠʩʪ 200 ʭ 20, 

ʟʘʟʜʘʣʝʛʽʜʴ ʚʠʙʨʘʚʰʠ ʬʘʡʣ ʇʨʦʢʘʪ ʣʠʩʪʦʚʦʡ ʛʦʨʷʯʝʢʘʪʘʥʳʡ 

ʪʦʣʱʠʥʦʡ 2.5...25 ʤʤ. ʉʦʢʨʘʱʝʥʥʳʡ ʩʦʨʪʘʤʝʥʪ (ʨʠʩ. 2.8).  

 

ʈʠʩ.2.8. ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ çʉʪʘʣʴʥʦʝ ʩʝʯʝʥʠʝè 

ü ɼʣʷ ʩʪʽʥʢʠ ʚ ʩʧʠʩʢʫ ʧʨʦʬʽʣʽʚ ʟ ʩʦʨʪʘʤʝʥʪʫ ʇʨʦʢʘʪ ʣʠʩʪʦʚʦʡ 

ʛʦʨʷʯʝʢʘʪʘʥʳʡ ʪʦʣʱʠʥʦʡ 2.5...25 ʤʤ. ʉʦʢʨʘʱʝʥʥʳʡ 

ʩʦʨʪʘʤʝʥʪ ʚʠʙʠʨʘʻʤʦ ʃʠʩʪ 1240 ʭ 12. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʩʧʠʩʦʢ ʪʠʧʽʚ ʞʦʨʩʪʢʦʩʪʝʡ ʧʦʚʠʥʝʥ ʚʠʛʣʷʜʘʪʠ ʷʢ ʥʘ 

ʨʠʩ.2.9. 

ʇʨʠʟʥʘʯʝʥʥʷ ʞʦʨʩʪʢʦʩʪʝʡ ʝʣʝʤʝʥʪʘʤ ʙʘʣʢʠ 

ü ʋ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ɾʝʩʪʢʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʧʦʜʚʽʡʥʠʤ 

ʢʣʘʮʘʥʥʷʤ ʧʦ ʨʷʜʢʫ 1. ʉʦʩʪʘʚʥʦʡ ʜʚʫʪʘʚʨ ʟʨʦʙʽʪʴ ʡʦʛʦ 

ʧʦʪʦʯʥʠʤ ʪʠʧʦʤ ʞʦʨʩʪʢʦʩʪʝʡ (ʪʝʞ ʤʦʞʥʘ ʟʨʦʙʠʪʠ, ʚʩʪʘʥʦʚʠʚʰʠ 

ʢʫʨʩʦʨ ʥʘ ʚʽʜʧʦʚʽʜʥʦʤʫ ʨʷʜʢʫ ʽ ʥʘʪʠʩʥʫʚʰʠ ʢʥʦʧʢʫ ʋʩʪʘʥʦʚʠʪʴ 

ʢʘʢ ʪʝʢʫʱʠʡ ʪʠʧ). ɺʠʜʽʣʠʪʝ ʩʝʨʝʜʥʽ ʝʣʝʤʝʥʪʠ ʩʭʝʤʠ (ʟ 

ʝʣʝʤʝʥʪʘ ˉ 6 ʧʦ ʝʣʝʤʝʥʪ ˉ 21) ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʫʤʦʚʦʛʦ ʚʽʢʥʘ ʽ 
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ʢʦʤʘʥʜʠ ʆʪʤʝʪʢʘ ʵʣʝʤʝʥʪʦʚ (ʢʥʦʧʢʘ  ʥʘ ʧʘʥʝʣʽ 

ʽʥʩʪʨʫʤʝʥʪʽʚ); 

 

ʈʠʩ.2.9. ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ çɾʝʩʪʢʦʩʪʠ ʵʣʝʤʝʥʪʦʚè 

ü ʋ ʚʽʢʥʽ ɾʝʩʪʢʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʢʣʘʮʥʽʪʴ ʧʦ ʢʥʦʧʮʽ ʅʘʟʥʘʯʠʪʴ (ʟ 

ʝʣʝʤʝʥʪʽʚ ʟʥʽʤʘʻʪʴʩʷ ʚʠʜʽʣʝʥʥʷ). ʎʝ ʻ ʩʚʽʜʯʝʥʥʷʤ ʪʦʛʦ, ʱʦ 

ʚʠʜʽʣʝʥʠʤ ʝʣʝʤʝʥʪʘʤ ʧʨʠʚʣʘʩʥʝʥʘ ʧʦʪʦʯʥʘ ʞʦʨʩʪʢʽʩʪʴ. 

ü ʂʨʘʡʥʽʤ ʝʣʝʤʝʥʪʘʤ (ˉ 1ï5 ʪʘ ˉ22ï26) ʧʨʠʟʥʘʯʪʝ ʪʠʧ 

ʞʦʨʩʪʢʦʩʪʽ 2. ʉʦʩʪʘʚʥʦʡ ʜʚʫʪʘʚʨ. 

2.3.5.ɿʘʚʜʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ 

ʌʦʨʤʫʚʘʥʥʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ˉ 1 

ʈʽʚʥʦʤʽʨʥʦ-ʨʦʟʧʦʜʽʣʝʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ü ɺʠʢʣʠʯʪʝ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ ɿʘʜʘʥʠʝ ʥʘʛʨʫʟʦʢ (ʨʠʩ.2.10) ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʝʥʶ ʅʘʛʨʫʟʢʠ Ĕ ʅʘʛʨʫʟʢʘ ʥʘ ʫʟʣʳ ʠ ʵʣʝʤʝʥʪ  r

(ʢʥʦʧʢʘ  ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ). ʋ ʮʴʦʤʫ ʚʽʢʥʽ ʧʝʨʝʡʜʽʪʴ ʥʘ 

ʟʘʢʣʘʜʢʫ ʅʘʛʨʫʟʢʠ ʥʘ ʩʪʝʨʞʥʠ. ʇʦʪʽʤ ʨʘʜʽʦ-ʢʥʦʧʢʘʤʠ ʚʢʘʞʽʪʴ 

ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ɻʣʦʙʘʣʴʥʘʷ, ʥʘʧʨʷʤ ï ʫʟʜʦʚʞ ʦʩʽ Z; 
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ʈʠʩ.2.10. ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ çɿʘʜʘʥʠʝ ʥʘʛʨʫʟʦʢè 

ü ɺʠʜʽʣʠʪʴ ʚʩʽ ʝʣʝʤʝʥʪʠ ʙʘʣʢʠ. ʂʣʘʮʘʥʥʷʤ ʧʦ ʢʥʦʧʮʽ 

ʈʘʚʥʦʤʝʨʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʚʠʢʣʠʯʪʝ ʚʽʢʥʦ 

ʇʘʨʘʤʝʪʨʳ ʥʘʛʨʫʟʢʠ (ʨʠʩ.2.11). 

ü ʋ ʮʴʦʤʫ ʚʽʢʥʽ ʟʘʜʘʡʪʝ ɿʥʘʯʝʥʠʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʈ = 124.59 ʢʅ. 

ʂʣʘʮʥʽʪʴ ʧʦ ʢʥʦʧʮʽ ʇʦʜʪʚʝʨʜʠʪ;ɹ 

 

ʈʠʩ.2.11. ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ çʇʘʨʘʤʝʪʨèr 

ü ʋ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ɿʘʜʘʥʠʝ ʥʘʛʨʫʟʦʢ ʢʣʘʮʥʽʪʴ ʧʦ ʢʥʦʧʮʽ . 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʘ ʩʭʝʤʘ ʛʦʣʦʚʥʦʾ ʙʘʣʢʠ ʧʦʚʠʥʥʘ 

ʚʠʛʣʷʜʘʪʠ ʷʢ ʥʘ ʨʠʩ.2.12. 

 

 

ʈʠʩ.2.12. ʉʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʘ ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʛʦʣʦʚʥʦʾ ʙʘʣʢʠ 
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 ɺʽʟʫʘʣʽʟʘʮʽʷ ʥʘʚʘʥʪʘʞʝʥʴ, ʚʝʣʠʯʠʥ ʥʘʚʘʥʪʘʞʝʥʴ ʪʘ ʽʥ., ʘ 

ʪʘʢʦʞ ʚʽʜʤʽʥʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʥʦʤʝʨʽʚ ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ 

ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʥʶ ʆʧʮʠʠ Ĕ ʌʣʘʛʠ ʨʠʩʦʚʘʥʠʷ 

(ʢʥʦʧʢʘ  ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ). 
 

ɿʘʜʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʧʝʨʝʨʽʟʽʚ ʜʣʷ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʦɦ ʩʪʚʦʨʶʶʪ ɹʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʙʘʣʢʠ 

 ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʽʜʙʦʨʫ ʘʙʦ ʧʝʨʝʚʽʨʢʠ ʧʝʨʝʨʽʟʫ ʛʦʣʦʚʥʦʾ 

ʙʘʣʢʠ ʚ ʧʨʦʛʨʘʤʽ ʉʊʂ-ʉɸʇʈ ʧʦ ʜʨʫʛʦʤʫ ʛʨʘʥʠʯʥʦʤʫ ʩʪʘʥʫ (ʜʠʚ. 

ʨʦʟʜʽʣ 2.5) ʥʝʦʙʭʽʜʥʦ ʟʘʜʘʪʠ ʟʥʘʯʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʧʝʨʝʨʽʟʽʚ 

ʚʽʜʤʽʥʥʝ ʚʽʜ 2-ʭ (ʟʘ ʫʤʦʚʯʘʥʥʷʤ ʚ ʩʪʝʨʞʥʝʚʠʭ ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʘʭ 

ʜʚʘ ʨʦʟʨʘʭʫʥʢʦʚʽ ʧʝʨʝʨʽʟʠ: ʥʘ ʧʦʯʘʪʢʫ ʽ ʚ ʢʽʥʮʽ). ʊʘʢʘ ʚʠʤʦʛʘ ʧʨʠ 

ʩʪʚʦʨʝʥʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʧʦʥʷʪʪʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ 

ʝʣʝʤʝʥʪʫ ʜʠʚ. ʚ ʨʦʟʜʽʣʽ 1) ʉʊʂ-ʉɸʇʈ ʧʨʝʜ'ʷʚʣʷʻ ʜʣʷ ʫʥʠʢʥʝʥʥʷ 

ʧʦʤʠʣʦʢ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ, ʦʩʢʽʣʴʢʠ ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʙʘʣʢʠ ʤʦʞʝ 

ʩʢʣʘʜʘʪʠʩʷ ʚʩʴʦʛʦ ʟ ʦʜʥʦʛʦ ʢʽʥʮʝʚʦʛʦ ʝʣʝʤʝʥʪʫ. ʋ ʪʘʢʦʤʫ ʨʘʟʽ 

ʧʨʦʣʽʪʥʠʡ ʧʝʨʝʨʽʟ, ʚ ʷʢʦʤʫ ʚʠʥʠʢʘʻ ʤʘʢʩʠʤʘʣʴʥʠʡ ʟʛʠʥʘʣʴʥʠʡ 

ʤʦʤʝʥʪ (ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ ʰʘʨʥʽʨʥʘ ʦʧʝʨʪʘ ʦʜʥʦʧʨʦʣʽʪʥʘ ʙʘʣʢʘ), 

ʙʫʜʝ ʧʨʦʧʫʱʝʥʠʡ, ʷʢʱʦ ʥʝ ʙʫʜʝ ʧʨʠʟʥʘʯʝʥʦ ʭʦʯ ʙʠ ʦʜʠʥ ʜʦʜʘʪʢʦʚʠʡ 

ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʧʝʨʝʨʽʟ. 

ü ɺʠʜʽʣʽʪʴ ʝʣʝʤʝʥʪʠ ʚ ʤʽʩʮʽ ʟʤʽʥʠ ʧʝʨʝʨʽʟʫ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʝʥʶ ʉʭʝʤʘ Ĕ ʈʘʩʯʝʪʥʳʝ ʩʝʯʝʥʠʷ ʩʪʝʨʞʥʝʡ 

(ʢʥʦʧʢʘ  ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ) ʚʠʢʣʠʯʪʝ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ 

ʈʘʩʯʝʪʥʳʝ ʩʝʯʝʥʠʷ (ʨʠʩ.2.13). ʋ ʮʴʦʤʫ ʚʽʢʥʽ ʟʘʜʘʡʪʝ ʢʽʣʴʢʽʩʪ ɹ

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʧʝʨʝʨʽʟʽʚ N = 3. ʂʣʘʮʥʽʪʴ ʧʦ ʢʥʦʧʮʽ . 

 

ʈʠʩ.2.13. ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ çʈʘʩʯʝʪʥʳʝ ʩʝʯʝʥʠʷè 
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ʉʪʘʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ 

ü ɿʘʧʫʩʪʽʪʴ ʟʘʚʜʘʥʥʷ ʥʘ ʨʦʟʨʘʭʫʥʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʥʶ ʈʝʞʠʤ Ĕ 

ɺʳʧʦʣʥʠʪʴ ʨʘʩʯʝʪ (ʢʥʦʧʢʘ  ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ). 

2.3.6.ʇʝʨʝʛʣʷʜ ʽ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ 

ü ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʫ ʟʘʜʘʯʽ, ʧʝʨʝʡʜʽʪʴ ʚ ʨʝʞʠʤ 

ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ ʯʝʨʝʟ ʤʝʥʶ ʈʝʞʠʤ Ĕ ʈʝʟʫʣʴʪʘʪʳ 

ʨʘʩʯʝʪʘ(ʢʥʦʧʢʘ  ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ); 

ʋ ʨʝʞʠʤʽ ʧʝʨʝʛʣʷʜʫ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ ʟʘ ʫʤʦʚʯʘʥʥʷʤ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʜʝʬʦʨʤʦʚʘʥʘ ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ (ʨʠʩ.2.14).  

 

ʈʠʩ.2.14. ɼʝʬʦʨʤʦʚʘʥʘ ʩʭʝʤʘ 

ü ɺʠʤʢʥʽʪʴ ʜʝʬʦʨʤʦʚʘʥʫ ʩʭʝʤʫ ʢʦʤʘʥʜʦʶ ʤʝʥʶ ʉʭʝʤʘ Ĕ 

ʀʩʭʦʜʥʘʷ ʩʭʝʤʘ  ʽ ʚʠʚʝʜʽʪʴ ʥʘ ʝʢʨʘʥ ʝʧʶʨʫ My (ʨʠʩ.2.15) ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʝʥʶ ʋʩʠʣʠʷ Ĕ ʕʧʶʨʳ Ĕ ʕʧʶʨʳ ʠʟʛʠʙʘʶʱʠʭ 

ʤʦʤʝʥʪʦʚ (My) (ʢʥʦʧʢʘ , ʘ ʧʦʪʽʤ  ʥʘ ʧʘʥʝʣʽ 

ʽʥʩʪʨʫʤʝʥʪʽʚ). 

 

ʈʠʩ.2.15. ɽʧʶʨʘ ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ MY 

ü ɼʣʷ ʚʠʚʝʜʝʥʥʷ ʝʧʶʨʠ Qz (ʨʠʩ.2.16), ʚʠʢʦʥʘʻʪʝ ʧʫʥʢʪ ʤʝʥʶ 

ʋʩʠʣʠʷ Ĕ ʕʧʶʨʳ Ĕ ʕʧʶʨʳ ʧʦʧʝʨʝʯʥʳʭ ʩʠʣ (Qz) (ʘʙʦ 

ʢʥʦʧʢʘ  ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ). 
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ʈʠʩ.2.16. ɽʧʶʨʘ ʧʦʧʝʨʝʯʥʠʭ ʩʠʣ Qz 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʚ ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ (ʷʢ ʚʽʜ 

ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʨʽʚʥʦʤʽʨʥʦ-ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ) ʥʝʚʘʞʢʦ 

ʧʝʨʝʚʽʨʠʪʠ ʧʦ ʥʘʩʪʫʧʥʠʭ ʬʦʨʤʫʣʘʭ: 
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2.4. ʇʽʜʙʽʨ ʘʙʦ ʧʝʨʝʚʽʨʢʘ ʧʝʨʝʨʽʟʽʚ ʟʚʘʨʥʦʾ ʛʦʣʦʚʥʦʾ ʙʘʣʢʠ 

ʩʢʣʘʜʝʥʦʛʦ ʧʝʨʝʨʽʟʫ 

ü ɿʘʧʫʩʪʽʪʴ ʧʨʦʛʨʘʤʫ ʉʊʂ-ʉɸʇʈ, ʟ ʤʝʥʶ ʇʫʩʢ.  

ɯʤʧʦʨʪ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ 

ü ɼʣʷ ʽʤʧʦʨʪʫ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʚʠʢʦʥʘʻʪʝ ʧʫʥʢʪ ʤʝʥʶ ʌʘʡʣ 

Ĕ ʀʤʧʦʨʪ (ʢʥʦʧʢʘ  ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ); 

ʋ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ʀʤʧʦʨʪ (ʨʠʩ.2.17) ʚʽʜʢʨʠʡʪʝ ʬʘʡʣ ʛʙ1. 

ü ʇʽʩʣʷ ʽʤʧʦʨʪʫ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ ʥʝʦʙʭʽʜʥʦ ʧʨʠʟʥʘʯʠʪʠ 

ʜʦʜʘʪʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʩʭʝʤʠ. 

 

ʈʠʩ.2.17. ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ çʀʤʧʦʨʪè 
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2.4.1.ɿʘʜʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʝʣʝʤʝʥʪʽʚ 

ü ɺʽʜʢʨʠʡʪʝ ʚʽʢʥʦ ɾʝʩʪʢʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʢʠ 

 ʥʘ ʧʘʥʝʣʽ ʟʘʜʘʯ (ʨʠʩ.2.18). 

 

ʈʠʩ. 2.18. ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ çɾʝʩʪʢʦʩʪʠ ʵʣʝʤʝʥʪʦʚè 

ü ɺʩʪʘʥʦʚʽʪʴ ʢʫʨʩʦʨ ʥʘ ʨʷʜʢʫ 1. ʉʦʩʪʘʚʥʦʡ ʜʚʫʪʘʚʨ ʽ ʥʘʪʠʩʥʽʪʴ 

ʥʘ ʢʥʦʧʢʫ ʀʟʤʝʥʠʪʴ; 

ü  ʋ ʚʽʢʥʽ ʉʪʘʣʴʥʦʝ ʩʝʯʝʥʠʝ (ʨʠʩ.2.19) ʚ ʩʧʠʩʢʫ, ʱʦ 

ʨʦʟʢʨʠʚʘʻʪʴʩʷ, ï ʉʪʘʣʴ ʚʢʘʞʽʪʴ ʤʘʨʢʫ ʩʪʘʣʽ ʢʘʢ ʜʣʷ ʧʦʷʩʘ. 

ü ʋ ʩʧʠʩʢʫ ʝʣʝʤʝʥʪʽʚ ʩʢʣʘʜʝʥʦʛʦ ʧʝʨʝʨʽʟʫ ʚʠʜʽʣʪ̔ɹ ʨʷʜʦʢ ï 200 ʭ 

20 ̔  ʚ ʩʧʠʩʢʫ ï ʉʪʘʣʴ ʚʠʙʝʨʽʪʴ ʤʘʨʢʫ ʩʪʘʣʽ ʉ245. 

ü ɸʥʘʣʦʛʽʯʥʦ ʚʠʙʝʨʽʪʴ ʨʷʜʦʢ ï 1240 ʭ 12 ʽ ʟʘʜʘʡʪʝ ʜʣʷ ʥʝʾ ʤʘʨʢʫ 

ʩʪʘʣʽ ʉ245. 



 131 

 

ʈʠʩ. 2.19. ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ çʉʪʘʣʴʥʦʝ ʩʝʯʝʥʠʝè 

ü ʇʝʨʝʡʜʽʪʴ ʥʘ ʟʘʢʣʘʜʢʫ ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

(ʨʠʩ.2.20) ʽ ʚʢʘʞʽʪʴ ʊʠʧ ʝʣʝʤʝʥʪʫ ɹʘʣʢʘ; 

ʇʦʪʽʤ ʟʘʜʘʡʪʝ ʥʘʩʪʫʧʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

¶ ʨʦʟʨʘʭʫʥʢʦʚʘ ʜʦʚʞʠʥʘ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʟʘʛʘʣʴʥʫ 

ʩʪʽʡʢʽʩʪʴ Lef = 1 ʤ (ʚʽʜʩʪʘʥʴ ʤʽʞ ʜʨʫʛʦʨʷʜʥʠʤʠ ʙʘʣʢʘʤʠ); 

¶ ʫ ʜʽʘʣʦʟʽ ʈʘʩʢʨʝʧʣʝʥʠʷ ʩʞʘʪʦʛʦ ʧʦʷʩʘ ʚʩʪʘʥʦʚʽʪʴ 

ʧʨʘʧʦʨʝʮʴ ï ʙʦʣʝʝ, ʜʝʣʷʪ ʧʨʦʣʸʪ ʥʘ ʨʘʚʥʳʝ ʯʘʩʪʠ; 

¶ ʜʦʚʞʠʥʫ ʧʨʦʣʴʦʪʫ ʥʝʦʙʭʽʜʥʦ ʟʘʜʘʪʠ ʪʦʯʥʦ, ʨʽʚʥʦʶ 13 ʤ 

(ɼʣʠʥʘ ʧʨʦʣʝʪʘ L=13 ʤ) 

¶ ʟʘʜʘʡʪʝ ʧʘʨʘʤʝʪʨ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʦ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʦʤʫ ʧʨʦʛʠʥʫ ï 400; 

ü ʋ ʜʝʨʝʚʽ ʝʣʝʤʝʥʪʽʚ ʩʢʣʘʜʝʥʦʛʦ ʧʝʨʝʨʽʟʫ ʚʠʙʝʨʽʪʴ ʨʷʜʦʢ ï 1240 ʭ 

12, ʚʩʪʘʥʦʚʽʪʴ ʧʨʘʧʦʨʝʮʴ ʩʪʘʚʠʪʴ ʨʝʙʨʘ ʽ ʟʘʜʘʡʪʝ ʢʨʦʢ 2 ʤ. 
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ʈʠʩ. 2.20. ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ çʉʪʘʣʴʥʦʝ ʩʝʯʝʥʠʝè 

ü ɸʥʘʣʦʛʽʯʥʦ ʧʨʠʟʥʘʯʪʝ ʜʦʜʘʪʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʪʠʧʫ 

ʞʦʨʩʪʢʦʩʪʽ 2. ʉʦʩʪʘʚʥʦʡ ʜʚʫʪʘʚʨ ʽʟ ʧʦʷʩʦʤ ï 200 ʭ 20. 

2.4.2.ʇʨʠʟʥʘʯʝʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʉʢʽʥʯʝʥʥʽ ʝʣʝʤʝʥʪʠ, ʦʙ'ʻʜʥʘʥʽ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ (ʜʠʚ. 

ʨʦʟʜʽʣ 1), ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʻʜʠʥʝ ʮʽʣʝ. 

ʄʞ̔ ʝʣʝʤʝʥʪʘʤʠ, ʱʦ ʚʭʦʜʷʪʴ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ ʝʣʝʤʝʥʪ, ʥʝ 

ʧʦʚʠʥʥʦ ʙʫʪʠ ʨʦʟʨʠʚʽʚ, ʚʦʥʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʦʜʠʥ ʪʠʧ ʞʦʨʩʪʢʦʩʪʽ, 

ʥʝ ʧʦʚʠʥʥʽ ʚʭʦʜʠʪʠ ʚ ʽʥʰʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʽ ʫʥʽʬʽʢʦʚʘʥʽ 

ʛʨʫʧʠ, ʘ ʪʘʢʦʞ ʤʘʪʠ ʟʘʛʘʣʴʥʽ ʚʫʟʣʠ ʽ ʣʝʞʘʪʠ ʥʘ ʦʜʥʽʡ ʧʨʷʤʽʡ. 

 

ʉʪʚʦʨʝʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʝʣʝʤʝʥʪʫ ɹɸʃʂɸ. 

ü ɺʠʜʽʣʽʪʴ ʩʝʨʝʜʥʽ ʝʣʝʤʝʥʪʠ ʩʭʝʤʠ (ʟ ʝʣʝʤʝʥʪʘ ˉ 6 ʧʦ ʝʣʝʤʝʥʪ ˉ 

21) ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʫʤʦʚʦʛʦ ʚʽʢʥʘ ʽ ʢʦʤʘʥʜʠ ʆʪʤʝʪʢʘ ʵʣʝʤʝʥʪʦʚ 

(ʢʥʦʧʢʘ  ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ); 
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ü ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʝʣʝʤʝʥʪʫ ʂɹ1, ʧʝʨʝʡʜʽʪʴ ʚ 

ʤʝʥʶ ʈʝʜʘʢʪʠʨʦʚʘʪʴ Ĕ ʉʦʟʜʘʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ 

(ʢʥʦʧʢʘ  ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ). 

ü ɼʣʷ ʢʨʘʡʥʽʭ ʝʣʝʤʝʥʪʽʚ (ˉ 1-5 ʪʘ ˉ22 ï 26) ʩʪʚʦʨʽʪʴ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ ʝʣʝʤʝʥʪ ʂɹ2 ʪʘ ʂɹ3 ʚʽʜʧʦʚʽʜʥʦ. 

 

ʇʽʜʙʽʨ ʽ ʧʝʨʝʚʽʨʢʘ ʧʨʠʟʥʘʯʝʥʠʭ ʧʝʨʝʨʽʟʽʚ 

ü ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʧʽʜʙʦʨʫ ʽ ʧʝʨʝʚʽʨʢʠ ʧʨʠʟʥʘʯʝʥʠʭ ʧʝʨʝʨʽʟʽʚ, 

ʥʘʪʠʩʥʽʪʴ ʥʘ ʢʥʦʧʢʫ ʈʘʩʯʝʪ (ʟʥʘʯʦʢ  ʥʘ ʧʘʥʝʣʽ 

ʽʥʩʪʨʫʤʝʥʪʽʚ)(ʨʠʩ.2.21). 

 

ʈʠʩ.2.21. ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ çʈʘʩʯʝʪè 

2.4.3.ɸʥʘʣ̔ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜʙʦʨʫ ʽ ʧʝʨʝʚʽʨʢʠ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ 

ʙʘʣʢʠ 

ɺʽʜʦʙʨʘʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʨʝʚʽʨʢʠ ʫ ʚʠʛʣʷʜʽ ʤʦʟʘʾʢʠ. 

ü ɿ ʤʝʥʶ ʈʝʟʫʣʴʪʘʪʳ Ĕ ʄʦʟʘʠʢʘ Ĕ ʇʨʦʚʝʨʢʘ, 1ʇʉ (ʢʥʦʧʢʘ 

) ʚʽʜʦʙʨʘʟʽʪʴ ʥʘ ʝʢʨʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʝʚʽʨʢʠ ʧʝʨʝʨʽʟʽʚ ʙʘʣʢʠ 

ʧʦ I-ʦʤʫ ʛʨʘʥʠʯʥʦʤʫ ʩʪʘʥʫ (ʨʠʩ.2.22,ʘ). 

ʏʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʥʘ ʢʦʣʽʨʥʽʡ ʰʢʘʣʽ ʚʽʜʦʙʨʘʞʫʶʪʴ ʚʽʜʩʦʪʦʢ 

ʚʠʯʝʨʧʘʥʥʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʢʦʞʥʦʛʦ ʩʢʽʥʯʝʥʦʛʦ ʝʣʝʤʝʥʪʘ 

ʧʦ ʤʽʮʥʦʩʪʽ/ʩʪʽʡʢʦʩʪʽ ï I ʛʨʘʥʠʯʥʦʤʫ ʩʪʘʥʫ, ʧʦ ʧʨʦʛʠʥʫ/ʛʥʫʯʢʦʩʪʽ 

ï II ʛʨʘʥʠʯʥʦʤʫ ʩʪʘʥʫ ʘʙʦ ʧʦ ʤʽʩʮʝʚʽʡ ʩʪʽʡʢʦʩʪʽ (ʜʠʚ. ʨʦʟʜʽʣ 1). 

ü ʇʽʩʣʷ ʮʴʦʛʦ ʚʠʚʝʜʽʪʴ ʥʘ ʝʢʨʘʥ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʝʚʽʨʢʠ ʧʝʨʝʨʽʟʫ 

ʙʘʣʢʠ ʧʦ II-ʦʤʫ ʛʨʘʥʠʯʥʦʤʫ ʩʪʘʥʫ (ʢʥʦʧʢʘ )(ʨʠʩ.2.22,ʙ). 

ü ɸʥʘʣʦʛʽʯʥʦ ʚʠʚʦʜʷʪʴʩʷ ʥʘ ʝʢʨʘʥ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʝʚʽʨʢʠ ʧʝʨʝʨʽʟʫ 

ʙʘʣʢʠ ʧʦ ʤʽʩʮʝʚʽʡ ʩʪʽʡʢʦʩʪʽ (ʢʥʦʧʢʘ )(ʨʠʩ.2.22,ʚ). 
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ʘ) 

 

ʙ) 

 

ʚ) 

ʈʠʩ.2.22.ʘ),ʙ),ʚ). ɺʽʜʦʙʨʘʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʨʝʚʽʨʢʠ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ 

ʙʘʣʢʠ ʫ ʚʠʛʣʷʜʽ ʤʦʟʘʾʢʠ 

 

ʉʪʚʦʨʝʥʥʷ ʪʘʙʣʠʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ 

ü ɺʠʢʣʠʯʪʝ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ ʊʘʙʣʠʮʳ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʥʶ ʈʝʟʫʣʴʪʘʪʳ Ĕ ʉʪʘʥʜʘʨʪʥʳʝ ʪʘʙʣʠʮʳ (ʢʥʦʧʢʘ  ʥʘ 

ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ) ʽ ʚʠʙʝʨʽʪʴ ʟʨʫʯʥʠʡ ʬʦʨʤʘʪ ʬʘʡʣʫ ʜʣʷ 

ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜʙʦʨʫ ʘʙʦ ʧʝʨʝʚʽʨʢʠ (ʨʠʩ.2.23). ʋ ʮʴʦʤʫ 

ʚʽʢʥʽ ʚʠʜʽʣʽʪʴ ʨʷʜʦʢ ʇʨʦʚʝʨʢʘ. ʂʣʘʮʥʽʪʴ ʧʦ ʢʥʦʧʮʽ . 
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ʈʠʩ.2.23. ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ çʊʘʙʣʠʮʳ ʨʝʟʫʣʴʪʘʪʦʚè 

ʅʘ ʨʠʩ.2.24 ʧʨʠʚʝʜʝʥʘ ʩʪʘʥʜʘʨʪʥʘ ʪʘʙʣʠʮʷ ʧʝʨʝʚʽʨʢʠ ʪʨɹ ʦʭ 

ʩʢʥ̔ʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ: ʝʣʝʤʝʥʪʘ 13 ʚ ʩʝʨʝʜʠʥʽ ʧʨʦʣʴʦʪʫ, ʝʣʝʤʝʥʪʘ 6 

ʚ ʤʽʩʮʽ ʟʤʽʥʠ ʧʝʨʝʨʽʟʫ ʪʘ ʝʣʝʤʝʥʪʘ 1 ʥʘ ʦʧʦʨʽ ʙʘʣʢʠ. 

 

ʈʠʩ.2.24. ʉʪʘʥʜʘʨʪʥʘ ʪʘʙʣʠʮʷ ʧʝʨʝʚʽʨʢʠ ʧʝʨʝʨʽʟʽʚ ʙʘʣʢʠ 
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ü ɼʣʷ ʧʝʨʝʛʣʷʜʫ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜʙʦʨʫ ʫ ʚʽʢʥʽ ʊʘʙʣʠʮʳ 

ʨʝʟʫʣʴʪʘʪʦʚ (ʨʠʩ.2.23) ʚʠʙʝʨʽʪʴ ʨʷʜʦʢ ʇʦʜʙʦʨ ʪʘ ʢʣʘʮʥʽʪʴ ʧʦ 

ʢʥʦʧʮʽ . ʅʘ ʨʠʩ.2.25 ʧʨʠʚʝʜʝʥʘ ʩʪʘʥʜʘʨʪʥʘ ʪʘʙʣʠʮʷ ʧʽʜʙʦʨʫ 

ʧʝʨʝʨʽʟʽʚ. 

 

ʈʠʩ.2.25. ʉʪʘʥʜʘʨʪʥʘ ʪʘʙʣʠʮʷ ʧʽʜʙʦʨʫ ʧʝʨʝʨʽʟʽʚ ʙʘʣʢʠ 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩʫʥʢʽʚ, ʧʽʜʙʠʨʘʶʪʴʩʷ ʧʝʨʝʨʽʟʠ ʤʝʥʰʦʛʦ ʧʨʦʬʽʣʶ ʟ 

ʙʽʣʴʰʠʤ ʧʨʦʮʝʥʪʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ.  
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ɼʣ̫ ʚʩʽʭ ʨʦʟʨʘʭʦʚʘʥʠʭ ʧʝʨʝʨʽʟʽʚ ʝʣʝʤʝʥʪʽʚ ʚ ʪʘʙʣʠʮʷʭ 

ʚʠʚʦʜʷʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʝʚʽʨʦʢ ʧʦ ʤʽʮʥʦʩʪʽ ʽ ʩʪʽʡʢʦʩʪʽ (ʧʦ 

ʧʝʨʰʦʤʫ ʛʨʘʥʠʯʥʦʤʫ ʩʪʘʥʫ), ʛʥʫʯʢʦʩʪʽ ʽ ʧʨʦʛʠʥʫ (ʧʦ ʜʨʫʛʦʤʫ 

ʛʨʘʥʠʯʥʦʤʫ ʩʪʘʥʫ). ʈʝʟʫʣʴʪʘʪʠ ʚʠʚʦʜʷʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʚʽʜʩʦʪʢʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʨʽʟʫ ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʘʥʠʯʥʦʶ ʥʝʩʫʯʦʶ ʟʜʘʪʥʽʩʪʶ 

ʧʦ ʪʽʡ ʘʙʦ ʽʥʰʽʡ ʧʝʨʝʚʽʨʮʽ. ʊʦʙʪʦ, ʨʝʟʫʣʴʪʘʪ ʟʘʚʞʜʠ ʜʦʨʽʚʥʶʻ: 

ɺʽʜʩʦʪʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦ 

ʧʝʨʝʚʽʨʮʽ         =  

100% * ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ---

---------------------------------------- 

ʛʨʘʥʠʯʥʘ ʥʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ 

ʇʨʠ ʬʦʨʤʫʚʘʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʨʠʩʪʘʥʝ ʪʘʢʦʞ ʧʦʥʷʪʪʷ 

ʚʽʜʩʦʪʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦ 1-ʤʫ ʛʨʘʥʠʯʥʦʤʫ ʩʪʘʥʫ ʽ ʧʦ 2-ʤʫ 

ʛʨʘʥʠʯʥʦʤʫ ʩʪʘʥʫ. ɺʽʜʩʦʪʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʨʽʟʫ ʧʦ 1-ʤʫ 

ʛʨʘʥʠʯʥʦʤʫ ʩʪʘʥʫ ç1ʇʉè ï ʥʘʡʙʽʣʴʰʠʡ ʟ ʚʽʜʩʦʪʢʽʚ ʧʦ ʧʝʨʝʚʽʨʢʘʭ 

ʤʽʮʥʦʩʪʽ ʽ ʩʪʽʡʢʦʩʪʽ, ʚʟʷʪʠʡ ʧʦ ʚʩʽʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʧʦʣʫʯʝʥʥʷʭ 

ʟʫʩʠʣʴ.  

%ʠʩ1ʇʉ = max{%ʠʩ(i)}-- ʧʦ ʤʽʮʥʦʩʪʽ  ̔ʩʪʡ̔ʢʦʩʪʽ. 

ɺʽʜʩʦʪʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʨʽʟʫ ʧʦ 2-ʤʫ ʛʨʘʥʠʯʥʦʤʫ ʩʪʘʥʫ 

ç2ʇʉè ï ʥʘʡʙʽʣʴʰʠʡ ʟ ʚʽʜʩʦʪʢʽʚ ʧʦ ʧʝʨʝʚʽʨʢʘʭ ʛʨʘʥʠʯʥʦʾ ʛʥʫʯʢʦʩʪʽ 

ʘʙʦ ʧʨʦʛʠʥʫ, ʚʟʷʪʠʡ ʧʦ ʚʩʽʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʧʦʣʫʯʝʥʥʷʭ ʟʫʩʠʣʴ. 

%ʠʩ2ʇʉ = max{%ʠʩ(i)}-- ʧʦ ʛʥʫʯʢʦʩʪʽ, ʧʨʦʛʠʥʫ. 

ɺʽʜʩʦʪʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʨʽʟʫ ʧʦ ʤʽʩʮʝʚʽʡ ʩʪʽʡʢʦʩʪʽ çʄʋè ï 

ʥʘʡʙʽʣʴʰʠʡ ʟ ʚʽʜʩʦʪʢʽʚ ʧʦ ʩʪʽʡʢʦʩʪʽ ʩʪʽʥʢʠ ʽ ʧʦʣʠʮʽ, ʚʟʷʪʠʡ ʧʦ ʚʩʽʭ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʧʦʣʫʯʝʥʥʷʭ ʟʫʩʠʣʴ.  

%ʠʩʄʋ = max{%ʠʩ(i)}-- ʧʦ ʤʽʩʮʝʚʽʡ ʩʪʽʡʢʦʩʪʽ, 

ʜʝ i - ʢʽʣʴʢʽʩʪʴ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʧʦʣʫʯʝʥʴ ʟʫʩʠʣʴ. 

ɿʥʘʯʝʥʥʷ ʩʪʦʚʧʮʽʚ ʪʘʙʣʠʮʴ ʥʘ ʨʠʩ.2.24 ʪʘ ʨʠʩ.2.25 ʥʘʩʪʫʧʥʝ: 

ʕʃɽʄɽʅʊ ʅʦʤʝʨ ʩʢʽʥʯʝʥʥʦʛʦ ʝʣʝʤʝʥʪʫ 

ʅC ʅʦʤʝʨ ʧʝʨʝʨʽʟʫ ʧʦ ʜʦʚʞʠʥʽ ʩʢʽʥʯʝʥʥʦʛʦ ʝʣʝʤʝʥʪʘ 

ɻʈʋʇʇɸ ɻʨʫʧʘ ʫʥʽʬʽʢʘʮʽʾ ʝʣʝʤʝʥʪʫ, ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ ʝʣʝʤʝʥʪ 

ʐɸɻ ʈɽɹɽʈ 

(ʇʣʘʥʦʢ) 

ʂʨʦʢ ʧʦʧʝʨʝʯʥʠʭ ʨʝʙʝʨ ʞʦʨʩʪʢʦʩʪʽ ʘʙʦ ʧʨʦʩʚʽʪ ʤʽʞ 

ʩʧʦʣʫʯʥʠʤʠ ʧʣʘʥʢʘʤʠ 

ʌb min ʄʽʥʽʤʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʦʧʝʨʝʯʥʦʛʦ ʟʛʠʥʫ 

 

ɼʘʣʽ ʩʣʽʜʫʶʪʴ ʚʽʜʩʦʪʢʠ ʚʠʯʝʨʧʘʥʥʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʧʦ 

ʧʝʨʝʚʽʨʢʘʭ ʉʅʽʇ: 
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ʥʦʨ ʅʦʨʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ 

ʪʘʫ ɼʦʪʠʯʥʽ ʥʘʧʨʫʞʝʥʥʷ 

ʩ1 ʇʨʠʚʝʜʝʥʽ ʥʘʧʨʫʞʝʥʥʷ 

ʋɹ ɿʘʛʘʣʴʥʘ ʩʪʽʡʢʽʩʪʴ ʙʘʣʢʠ 

ʇʨʛ ɺ̔ ʜʥʦʩʥʠʡ ʧʨʦʛʠʥ ʙʘʣʢʠ 

ʋʉ ʄʽʩʮʝʚʘ ʩʪʽʡʢʽʩʪʴ ʩʪʽʥʢʠ 

1ʇʉ ʅʘʡʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʨʽʟʫ ʧʦ 1-ʤʫ 

ʛʨʘʥʠʯʥʦʤʫ ʩʪʘʥʫ 

2ʇʉ ʅʘʡʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʨʽʟʫ ʧʦ 2-ʤʫ 

ʛʨʘʥʠʯʥʦʤʫ ʩʪʘʥʫ 

ʄ.ʋ ʅʘʡʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʨʽʟʫ ʧʦ ʤʽʩʮʝʚʽʡ 

ʩʪʽʡʢʦʩʪʽ 

ɼʃʀʅɸ  

ʕʃɽʄɽʅʊɸ 

ɻʝʦʤʝʪʨʠʯʥʘ ʜʦʚʞʠʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʝʣʝʤʝʥʪʘ  

ʅʠʞʯʝ ʤʠ ʜʝʪʘʣʴʥʦ ʧʨʦʘʥʘʣʽʟʫʻʤʦ, ʷʢʽ ʩʘʤʝ ʨʦʟʨʘʭʫʥʢʠ 

ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʉʊʂ-ʉɸʇʈ ʧʽʜ ʯʘʩ ʧʝʨʝʚʽʨʢʠ ʧʝʨʝʨʽʟʽʚ ʝʣʝʤʝʥʪʽʚ. 

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʤʠ ʚʠʢʦʨʠʩʪʘʻʤʦ ʨʫʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʛʦʣʦʚʥʦʾ 

ʙʘʣʢʠ, ʧʨʠʚʝʜʝʥʠʡ ʚ ʨʦʟʜ. 2.4, çʈʦʟʨʘʭʫʥʦʢ  ʛʦʣʦʚʥʦʾ  ʙʘʣʢʠè.  

ʥoʨ ï ʧʝʨʝʚʽʨʢʘ ʤʽʮʥʦʩʪʽ ʙʘʣʢʠ ʚ ʩʝʨʝʜʠʥʽ ʧʨʦʣʴʦʪʫ. ɺ ʢʦʣʦʥʮʽ 

ʥʦʨ (ʜʠʚ. ʨʠʩ. 2.24) ʧʨʦʮʝʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʨʽʟʫ ʝʣʝʤʝʥʪʘ 13 

ʜʦʨʽʚʥʶʻ 96%. ʇʝʨʝʚʽʨʷʻʤʦ: 

%1,96100
0,1240

6,230
%100% =³

Ö
=³=

cyR
ʠʩ

g

s  

ʜʝ ů ï ʤʘʢʩʠʤʘʣʴʥʝ ʥʦʨʤʘʣʴʥʝ ʥʘʧʨʫʞʝʥʥʷ ʚ ʩʝʨʝʜʠʥʽ ʧʨʦʣʴʦʪʫ, 

ʚʠʨʘʭʫʚʘʥʝ ʚ ʧʽʜʨʦʟʜʽʣʽ 2.4.3.  

ʪʘʫ ï ʧʝʨʝʚʽʨʢʘ ʤʽʮʥʦʩʪʽ ʧʦ ʜʦʪʠʯʥʦʤʫ ʥʘʧʨʫʞʝʥʥʶ ʧʝʨʝʨʽʟʘ ʚ 

ʦʧʦʨʥʽʡ ʟʦʥʽ. ɺ ʢʦʣʦʥʮʽ ʪʘʫ (ʜʠʚ. ʨʠʩ. 2.24) ʧʨʦʮʝʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʝʨʝʨʽʟʫ ʝʣʝʤʝʥʪʘ 1 ʜʦʨʽʚʥʶʻ 46%. ʇʝʨʝʢʦʥʫʻʤʦʩʴ: 
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ʜʝ Ű ï ʤʘʢʩʠʤʘʣʴʥʝ ʜʦʪʠʯʥʝ ʥʘʧʨʫʞʝʥʥʷ, ʚʠʨʘʭʫʚʘʥʝ ʚ 

ʧʽʜʨʦʟʜʽʣʽ 2.4.3. 

ʩ1 ï ʧʝʨʝʚʽʨʢʘ ʤʽʮʥʦʩʪʽ ʧʦ ʧʨʠʚʝʜʝʥʦʤʫ ʥʘʧʨʫʞʝʥʥʶ ʙʫʜʝ 

ʥʝʙʝʟʧʝʯʥʦʶ ʚ ʤʽʩʮʽ ʟʤʽʥʠ ʧʝʨʝʨʽʟʫ, ʪʦʙʪʦ ʥʘ ʢʽʥʮʽ ʝʣʝʤʝʥʪʘ 5. ɺ 
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ʢʦʣʦʥʮʽ ʩ1 (ʜʠʚ. ʨʠʩ. 2.24) ʧʨʦʮʝʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʨʽʟʫ 

ʝʣʝʤʝʥʪʘ 5 ʜʦʨʽʚʥʶʻ 71%. ʇʝʨʝʢʦʥʫʻʤʦʩʴ: 
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ʧʦʣʠʮʝʶ ʜʚʦʪʘʚʨʘ, ʚʠʨʘʭʫʚʘʥʝ ʚ ʧʽʜʨʦʟʜʽʣʽ 2.4.5,  

Űf  ï ʜʦʪʠʯʥʝ ʥʘʧʨʫʞʝʥʥʷ ʚ ʮʽʡ ʩʘʤʽʡ ʪʦʯʮʽ. ɺʠʨʘʭʦʚʫʻʤʦ ʡʦʛʦ ʟʘ 

ʬʦʨʤʫʣʦʶ ɾʫʨʘʚʩʴʢʦʛʦ: 
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ʧʽʜʨʦʟʜʽʣʽ 2.4.5, ʘ Sf ï ʩʪʘʪʠʯʥʠʡ ʤʦʤʝʥʪ ʧʦʷʩʫ ʙʘʣʢʠ ʚ ʤʽʩʮʽ ʟʤʽʥʠ 
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ʋɹ ï ʧʝʨʝʚʽʨʢʘ ʩʪʽʡʢʦʩʪʽ ʙʘʣʢʠ. ʉʫʜʷʯʠ ʟʽ ʟʥʘʯʝʥʥʷ ʚ ʢʦʣʦʥʮʽ 

ʌb min = 1, ʧʝʨʝʚʽʨʢʘ ʩʪʽʡʢʦʩʪʽ ʙʘʣʢʠ ʟʘ ʬʦʨʤʫʣʦʶ 
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ʚʠʢʦʥʫʚʘʣʘʩʴ. ʎʝ ʟʥʘʯʠʪʴ, ʱʦ ʙʫʣʘ ʚʠʢʦʥʘʥʘ ʫʤʦʚʘ, ʧʨʠ ʷʢʽʡ 

ʜʦʧʫʩʢʘʻʪʴʩʷ ʥʝ ʚʠʢʦʥʫʚʘʪʠ ʮʶ ʧʝʨʝʚʽʨʢʫ. ʈʫʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʫ ʧ. 

2.4.6 ʧʽʜʪʚʝʨʜʞʫʻ ʚʠʢʦʥʘʥʥʷ ʪʘʢʦʾ ʫʤʦʚʠ. 

 

ʇʨʛ ï ʧʝʨʝʚʽʨʢʘ ʧʨʦʛʠʥʫ ʙʘʣʢʠ ʜʘʻ ʜʣʷ ʝʣʝʤʝʥʪʘ 13 ʚ ʩʝʨʝʜʠʥʽ 

ʧʨʦʣʴʦʪʫ 98%. ʇʝʨʝʚʽʨʷʻʤʦ: 
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 ï ʥʝ ʩʧʽʚʧʘʜʘʻ. 

ʈʦʟʙʽʞʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚʠʢʣʠʢʘʥʘ ʪʠʤ, ʱʦ 

ʃɯʈ-ʉʊɽ ʧʦʨʘʭʫʚʘʚ ʧʨʦʛʠʥ ʧʦ ʟʥʘʯʝʥʥʶ ʛʨʘʥʠʯʥʦʛʦ ʤʦʤʝʥʪʫ M = 

2631,9 ʢʅĀʤ, ʘ ʥʝ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʤʫ ʟʥʘʯʝʥʥʶ ʤʦʤʝʥʪʫ 

Mn=2210,73 ʢʅĀʤ. ɼʨʫʛʦʶ ʧʨʠʯʠʥʦʶ ʨʦʟʙʽʞʥʦʩʪʽ ʻ ʪʝ, ʱʦ ʧʨʦʛʠʥ 
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ʙʘʣʢʠ ʟʤʽʥʥʦʛʦ ʧʦ ʜʦʚʞʠʥʽ ʧʝʨʝʨʽʟʫ ʻ ʥʘʩʧʨʘʚʜʽ ʪʨʦʭʠ ʙʽʣʴʰʠʤ ʟʘ 

ʧʨʦʛʠʥ ʟʚʠʯʘʡʥʦʾ ʙʘʣʢʠ, ʷʢ ʚʚʘʞʘʣʦʩʷ ʧʨʠ ʨʫʯʥʦʤʫ ʚʠʟʥʘʯʝʥʥ ̔

ʧʨʦʛʠʥʫ. 

ʑʦʙ ʉʊʂ-ʉɸʇʈ ʨʘʭʫʚʘʚ ʧʨʦʛʠʥʠ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʤ 

ʟʥʘʯʝʥʥʷʤ ʤʦʤʝʥʪʽʚ, ʥʝʦʙʭʽʜʥʦ ʚ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʜʣʷ 

ʩʪʘʪʠʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʟʘʜʘʪʠ ʩʧʦʣʫʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ: ʈʉʋ ʯʠ 

ʈʉʅ (ʜʠʚ ʧ. 1.7.1 çɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫè), ʘ ʱʝ ʟʘʜʘʪʠ 

ʪʘʙʣʠʮʶ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʛʠʥʽʚ (ʜʠʚ. ʨʠʩ. 1.19). 

 

ʋʉ ï ʧʝʨʝʚʽʨʢʘ ʤʽʩʮʝʚʦʾ ʩʪʽʡʢʦʩʪʽ ʩʪʽʥʢʠ ʙʘʣʢʠ. ʉʊʂ-ʉɸʇʈ ʥʝ 

ʚʨʘʭʦʚʫʻ ʣʦʢʘʣʴʥ ̔ʥʘʧʨʫʞʝʥʥʷ, ʪʦʙʪʦ ʚ ʬʦʨʤʫʣʽ ʧʝʨʝʚʽʨʢʠ ʤʽʩʮʝʚʦʾ 

ʩʪʽʡʢʦʩʪʽ (2.66) ʣʦʢʘʣʴʥʝ ʥʘʧʨʫʞʝʥʥʷ ʟʘʚʞʜʠ ʥʫʣʴʦʚʝ ůloc = 0, ʪʦʤʫ 

ʥʝʤʦʞʣʠʚʦ ʧʦʨʽʚʥʷʪʠ ʨʝʟʫʣʴʪʘʪʠ ʤʘʰʠʥʥʦʛʦ ʽ ʨʫʯʥʦʛʦ 

ʨʦʟʨʘʭʫʥʢʽʚ. ʊʦʤʫ  ʜʘʣʽ ʧʨʦʩʪʦ ʧʝʨʝʢʦʥʘʻʤʦʩʴ ʚ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ 

ʯʠʩʝʣ, ʷʢʽ ʚʠʜʘʻ ʉʊʂ-ʉɸʇʈ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʣʦʢʘʣʴʥʦʛʦ 

ʥʘʧʨʫʞʝʥʥʷ. ɼʣʷ ʩʝʨʝʜʥʴʦʛʦ ʧʨʦʣʴʦʪʫ (ʝʣʝʤʝʥʪ 13) ʤʘʰʠʥʥʠʡ 

ʨʦʟʨʘʭʫʥʦʢ ʜʘʻ 37% (ʜʠʚ. ʨʠʩ. 2.25). ʇʝʨʝʢʦʥʫʻʤʦʩʴ: 
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ʜʝ ʟʥʘʯʝʥʥʷ  ů ʪʘ ůcr ʚʟʷʪʽ ʟ ʨʫʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ (ʧ.2.4.7), ʘ 

ʜʦʪʠʯʥʝ ʥʘʧʨʫʞʝʥʥʷ Ű = 0, ʦʩʢʽʣʴʢʠ ʚ ʩʝʨʝʜʠʥʽ ʧʨʦʣʴʦʪʫ 

ʧʝʨʝʨʽʟʫʶʯʘ ʩʠʣʘ Q = 0. 

ʇʝʨʝʚʽʨʢʘ ʤʽʩʮʝʚʦʾ ʩʪʽʡʢʦʩʪʽ ʥʘ ʦʧʦʨʽ ʟ Q = 809,84 ʢʅ, ʄ = 0 ʜʘʻ 

37%. ʇʝʨʝʚʽʨʷʻʤʦ: 
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ʅʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʧʨʠ ʤʘʰʠʥʥʽʡ ʧʝʨʝʚʽʨʮʽ ʤʽʩʮʝʚʦʾ ʩʪʽʡʢʦʩʪʽ 

ʩʪʥ̔ʢʠ ʚʠʥʠʢʘʻ ʚ ʤʽʩʮʽ ʟʤʽʥʠ ʧʝʨʝʨʽʟʫ, ʪʦʙʪʦ ʥʘ ʢʽʥʮʽ ʝʣʝʤʝʥʪʘ 5 

(ʜʠʚ. ʨʠʩ. 2.25), ʮʝ ʟʥʘʯʝʥʥʷ 41%. ʇʝʨʝʚʽʨʷʻʤʦ: 
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ʪʫʪ ʜʦʪʠʯʥʝ ʥʘʧʨʫʞʝʥʥʷ Ű ʪʘ ʥʦʨʤʘʣʴʥʝ ʥʘʧʨʫʞʝʥʥʷ ů 

ʚʠʨʘʭʫʚʘʥʽ ʥʘ ʚʽʜʩʪʘʥʽ 2,4 ʤ ʚʽʜ ʦʧʦʨʠ ʚʽʜ ʤʦʤʝʥʪʫ Mx=2,4, ʪʘ 

ʧʝʨʝʨʽʟʫʶʯʦʾ ʩʠʣʠ Qx=2,4: 
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ʋʇ ï ʧʝʨʝʚʽʨʢʘ ʤʽʩʮʝʚʦʾ ʩʪʽʡʢʦʩʪʽ ʩʪʠʩʥʝʥʦʛʦ ʧʦʷʩʫ ʙʘʣʢʠ. ʉʊʂ-

ʉɸʇʈ ʜʘʻ 55%. ʇʝʨʝʩʚʽʜʯʫʻʤʦʩʴ: 
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ʊʫʪ ʚʝʣʠʯʠʥʠ  bef/tf  ʪʘ [bef/tf] ʚʟʷʪʽ ʟ ʨʫʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ, ʧ. 2.4.8. 

ʅʝʚʝʣʠʢʘ ʨʦʟʙʽʞʥʽʩʪʴ ʚʠʢʣʠʢʘʥʘ ʪʠʤ, ʱʦ ʉʊʂ-ʉɸʇʈ ʟʛʽʜʥʦ ʟ ʧ. 

7.27[8] ʚʨʘʭʦʚʫʻ ʥʝʜʦʥʘʧʨʫʞʝʥʥʷ ʚ ʧʦʷʩʽ: ʚʝʣʠʯʠʥʫ sj /myR > 1. 

ɼʣʷ ʧʨʠʚʝʜʝʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ: 

1ʇʉ ï ʮʝ, ʚʽʜʧʦʚʽʜʥʦ, ʤʘʢʩʠʤʘʣʴʥʘ ʟ ʧʝʨʝʚʽʨʦʢ: ʥʦʨ, ʪʘʫ, ʩ1, ʋɹ. 

2ʇʉï ʜʦʨʽʚʥʶʻ ʇʨʛ. 

ʄʋ ï ʮʝ, ʚʽʜʧʦʚʽʜʥʦ, ʤʘʢʩʠʤʘʣʴʥʝ ʟ ʯʠʩʝʣ: ʋʉ ʘʙʦ ʋʇ. 

ʇʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʷʢʦʛʦ-ʥʝʙʫʜʴ ʟ ʚʽʜʩʦʪʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʦ ʚʠʢʦʥʘʥʠʭ ʧʝʨʝʚʽʨʢʘʭ, ʤʦʞʥʘ ʘʙʦ ʞ ʩʢʦʨʠʩʪʘʪʠʩʷ 

ʬʫʥʢʮʽʻʶ ʧʽʜʙʦʨʫ ʧʝʨʝʨʽʟʫ, ʘʙʦ ʞ ʟʤʽʥʠʚʰʠ ʷʢʽ-ʥʝʙʫʜʴ ʧʘʨʘʤʝʪʨʠ: 

ʛʝʦʤʝʪʨʽʶ, ʢʣʘʩ ʩʪʘʣʽ, ʨʦʟʨʘʭʫʥʢʦʚʽ ʜʦʚʞʠʥʠ, ʢʨʦʢ ʧʦʧʝʨʝʯʥʠʭ 

ʨʝʙʝʨ ʽ ʪʘʢ ʜʘʣʽ, ʚʠʢʦʥʘʪʠ ʧʦʚʪʦʨʥʽ ʧʝʨʝʚʽʨʢʠ  ̔ ʽʪʝʨʘʮʽʡʥʦ 

ʜʦʩʷʛʥʫʪʠ ʥʝʦʙʭʽʜʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ 

ʧʘʤ'ʷʪʘʪʠ, ʱʦ ʧʨʠ ʟʥʘʯʥʽʡ ʨʽʟʥʠʮʽ ʚ ʟʘʜʘʥʠʭ ʽ ʧʽʜʽʙʨʘʥʠʭ ʧʝʨʝʨʽʟʘʭ 

ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʩʪʘʪʠʯʥʦ-ʥʝʚʠʟʥʘʯʥʠʭ ʩʠʩʪʝʤ, ʥʝʦʙʭʽʜʥʦ 

ʧʦʚʝʨʥʫʪʠʩʷ ʚ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʽ ʫʪʦʯʥʠʪʠ ʞʦʨʩʪʢʦʩʪʽ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʦʚʽʨʥʦʾ ʢʘʨʪʠʥʠ ʅɼʉ. 

2.5. ʈʦʟʨʘʭʫʥʦʢ ʜʨʫʛʦʨʷʜʥʠʭ ʙʘʣʦʢ ʽ ʢʦʣʦʥ 

ɼʘʥʠʡ ʧʽʜʨʦʟʜʽʣ, ʥʘ ʦʩʥʦʚʽ ʧʨʠʢʣʘʜʫ, ʚʠʢʣʘʜʝʥʦʛʦ ʚ ʧʧ.2.3, 2.4, 

ʧʨʠʧʫʩʢʘʻ ʩʘʤʦʩʪʽʡʥʝ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʦʩʪʠʭ ʝʣʝʤʝʥʪʽʚ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʙʘʣʢʦʚʦʾ ʢʣʽʪʢʠ: ʜʨʫʛʦʨʷʜʥʦʾ 

ʙʘʣʢʠ ʽ ʮʝʥʪʨʘʣʴʥʦ-ʩʪʠʩʥʫʪʦʾ ʢʦʣʦʥʠ ʩʢʣʘʜʝʥʦʛʦ ʧʝʨʝʨʽʟʫ. 

ʇʦʯʘʪʢʦʚʽ ʜʘʥʽ ʟʘʚʜʘʥʴ, ʧʨʦʧʦʥʦʚʘʥʠʭ ʜʦ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʚʠʢʦʥʘʥʥʷ, ʧʨʠʚʝʜʝʥʽ ʚ ʪʘʙʣ.2.1 [1]. 
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ʊʘʙʣʠʮʷ 2.1 

ʇʦʯʘʪʢʦʚʽ ʜʘʥʽ ʟʘʚʜʘʥʴ, ʧʨʦʧʦʥʦʚʘʥʠʭ 

ʜʦ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʢʦʥʘʥʥʷ 
ʇʘʨʘʤʝʪʨʠ ɼʨʫʛʦʨʷʜʥʘ ʙʘʣʢʘ ʂʦʣʦʥʘ 

ɻʝʦʤʝʪʨʽʷ, ʤʤ  

 

 

 
ʇʝʨʝʨʽʟ  

 

ʇʨʦʢʘʪʥʠʡ ʜʚʦʪʘʚʨ  ̄35 ɹ1 

 
ɻʨʘʥʠʯʥʽ ʫʤʦʚʠ ʐʘʨʥʽʨʥʦ-ʥʝʨʫʭʦʤʘ ʽ ʨʫʭʦʤʘ 

ʦʧʦʨʠ 

ʐʘʨʥʽʨʥʦ- ʥʝʨʫʭʦʤʘ 

ʽ ʨʫʭʦʤʘ ʦʧʦʨʠ 

ʅʘʚʘʥʪʘʞʝʥʥʷ ʈʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

q=30,86 ʢʅ/ʤ; 

ʚʣʘʩʥʘ ʚʘʛʘ ʟ ʢʦʝʬ. ʥʘʜʽʡʥʦʩʪʽ 

05,1f =g  

ʎʝʥʪʨʘʣʴʥʦ-

ʩʪʠʩʢʘʶʯʘ ʩʠʣʘ 

N=2268 ʢʅ; 

ʚʣʘʩʥʘ ʚʘʛʘ ʟ ʢʦʝʬ. 

ʥʘʜʡ̔ʥʦʩʪʽ 05,1f =g  

ʄʘʨʢʘ ʩʪʘʣʽ ʉ245 ʉ245 

ɼʦʜʘʪʢʦʚʽ ʜʘʥʽ ʇ̔ʜʙʽʨ ʘʙʦ ʧʝʨʝʚʽʨʢʫ ʧʝʨʝʨʽʟʫ 

ʧʨʦʚʦʜʠʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʨʦʟʚʠʪʢʫ ʧʣʘʩʪʠʯʥʠʭ 

ʜʝʬʦʨʤʘʮʽʡ ʩʪʘʣʽ; 

ʢʦʝʬ. ʫʤʦʚ ʨʦʙʦʪʠ ʢʦʥʩʪʨʫʢʮʽʾ 

ʧʦ ʤʽʮʥʦʩʪʽ 1,1c =g ; 

ʈʦʟʨʘʭʫʥʢʦʚʽ 

ʜʦʚʞʠʥʠ 

Lz1=Ly1=7.15; 

ʈʦʟʨʘʭʫʥʢʦʚʘ 

ʜʦʚʞʠʥʘ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʌb ʨʽʚʥʘ 
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ʇʘʨʘʤʝʪʨʠ ɼʨʫʛʦʨʷʜʥʘ ʙʘʣʢʘ ʂʦʣʦʥʘ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʠʡ 

ʧʨʦʛʠʥ ï1/200; 

ʧʝʨʝʚʽʨʢʫ ʩʪʽʡʢʦʩʪʽ ʥʝ 

ʚʠʢʦʥʫʚʘʪʠ, ʦʩʢʽʣʴʢʠ ʙʘʣʢʘ ʧʦ 

ʚʩʽʡ ʜʦʚʞʠʥʽ ʨʦʟʢʨʽʧʣʝʥʘ 

ʥʫʣʶ, ʦʩʢʽʣʴʢʠ 

ʢʦʣʦʥʘ ʮʝʥʪʨʘʣʴʥʦ-

ʩʪʠʩʥʫʪʘ; 

ʛʨʘʥʠʯʥʘ ʛʥʫʯʢʽʩʪʴ 

ʢʦʣʦʥʠ ʷʢ ʜʣʷ 

ʆʩʥʦʚʥʦʾ ʢʦʣʦʥʠ; 

ʢʦʝʬ. ʫʤʦʚ ʨʦʙʦʪʠ 

ʢʦʥʩʪʨʫʢʮʽʾ ʧʦ 

ʤʽʮʥʦʩʪʽ ʽ ʩʪʽʡʢʦʩʪʽ 

0,1c =g  

ʅʠʞʯʝ ʧʨʠʚʦʜʷʪʴʩʷ ʜʝʷʢʽ ʨʝʢʦʤʝʥʜʘʮʽʾ: 

1. ʈʦʟʨʘʭʫʥʢʦʚʫ ʤʦʜʝʣʴ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ, ʩʢʣʘʜʘʶʯʠ 

ʟ ʦʜʥʦʛʦ ʩʢʽʥʯʝʥʥʦʛʦ ʝʣʝʤʝʥʪʫ, ʟ ʧʨʠʟʥʘʯʝʥʥʷʤ ʧôʷʪʠ ʘʙʦ ʙʽʣʴʰ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʧʝʨʝʨʽʟʽʚ ʜʣʷ ʙʘʣʢʠ. 

2. ɺʠʢʦʥʫʚʘʪʠ ʩʪʚʦʨʝʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʝʣʝʤʝʥʪʫ ʥʝ 

ʧʦʪʨʽʙʥʦ, ʷʢʱʦ ʩʭʝʤʘ ʩʢʣʘʜʘʪʠʤʝʪʴʩʷ ʟ ʦʜʥʦʛʦ ʩʢʽʥʯʝʥʥʦʛʦ 

ʝʣʝʤʝʥʪʫ. 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʠʚʝʜʝʥʠʭ ʧʨʠʢʣʘʜʽʚ, ʷʢʱʦ ʟʫʩʠʣʣʷ 

ʚʽʜʦʤʽ, ʥʘʧʨʠʢʣʘʜ, ʟ ʨʦʟʨʘʭʫʥʢʫ ʚʨʫʯʥʫ, ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ 

ʣʦʢʘʣʴʥʠʤ ʨʝʞʠʤʦʤ ʨʦʙʦʪʠ ʉʊʂ-ʉɸʇʈ ʘʙʦ ʧʨʦʛʨʘʤʦʶ çʈʘʩʯʝʪ 

ʩʝʯʝʥʠʡ ʵʣʝʤʝʥʪʦʚè, ʱʦ ʚʭʦʜʠʪʴ ʚ ɽʣʝʢʪʨʦʥʥʠʡ ʜʦʚʽʜʥʠʢ ʽʥʞʝʥʝʨʘ  

ɽʉʇʈɯ, ʨʦʟʜʽʣ çʉʪʘʣʴè, ʤʠʥʫʚʰʠ ʩʪʘʜʽʶ ʟʘʜʘʥʥʷ ʩʢʽʥʯʝʥʥʦ-

ʝʣʝʤʝʥʪʥʦʾ ʤʦʜʝʣʽ ʽ ʚʠʟʥʘʯʝʥʥʷ ʅɼʉ. ʊʘʢʠʡ ʧʨʠʢʣʘʜ ʥʘʚʝʜʝʥʠʡ ʚ 

ʧ.2.6. 

ʇʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʽʚ, ʚʠʢʦʥʘʥʠʭ ʧʨʦʛʨʘʤʦʶ, ʟ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʚʨʫʯʥʫ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ [1]. 

2.6. ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ ʧʝʨʝʨʽʟʫ ʙʘʣʢʠ ʟ ʦʜʥʠʤ ʧʨʦʛʦʥʦʤ ʚ 

ʣʦʢʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʉʊʂ-ʉɸʇʈ 

ʅʠʞʯʝʥʘʚʝʜʝʥʠʡ ʧʨʠʢʣʘʜ ʜʝʤʦʥʩʪʨʫʻ ʧʨʠʡʦʤʠ ʨʦʙʦʪʠ ʚ 

ʣʦʢʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ ʉʊʂ-ʉɸʇʈ ʽ ʧʨʦʛʨʘʤʠ 

çʈʘʩʯʝʪ ʩʝʯʝʥʠʡ ʵʣʝʤʝʥʪʦʚè, (çʉʪʘʣʴè), ʱʦ ʚʭʦʜʠʪʴ ʜʦ 

ɽʣʝʢʪʨʦʥʥʦʛʦ ʜʦʚʽʜʥʠʢʘ ʽʥʞʝʥʝʨʘ  ɽʉʇʈɯ. ʈʦʙʦʪʘ ʜʝʤʦʥʩʪʨʫʻʪʴʩʷ 

ʥʘ ʧʨʠʢʣʘʜʽ ʨʦʟʨʘʭʫʥʢʫ ʩʪʘʣʝʚʦʾ ʙʘʣʢʠ ʜʚʦʪʘʚʨʦʚʦʛʦ ʧʝʨʝʨʽʟʫ, ʱʦ 

ʥʘʚʘʥʪʘʞʝʥʘ ʚ ʜʚʦʭ ʧʣʦʱʠʥʘʭ. 

ü ɺʠʢʣʠʯʪʝ ʧʨʦʛʨʘʤʫ ʉʊʂ-ʉɸʇʈ, ʟ ʤʝʥʶ ʇʫʩʢ. 
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ɿʘʚʜʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ 

ü ɺʠʢʣʠʯʪʝ ʢʦʤʘʥʜʫ ʤʝʥʶ ʌʘʡʣ a ʅʦʚʳʡ ʬʘʡʣ a ʕʣʝʤʝʥʪ 

(ʢʥʦʧʢʘ ʉʦʟʜʘʪʴ ). 

ü ʋ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʚʢʘʞʽʪʴ ʨʘʜʽʦ-

ʢʥʦʧʢʦʶ ʦʜʠʥʠʮʽ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʜʘʥʠʭ ʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʨʦʟʨʘʭʫʥʢʫ ʽ ʥʘʪʠʩʥʽʪʴ ʇʦʜʪʚʝʨʜʠʪʴ (ʨʠʩ.2.27). 

ü ʋ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ʉʚʝʜʝʥʠʷ ʦ ʟʘʜʘʯʝ (ʨʠʩ.2.27) ʚʚʝʜʽʪʴ 

ʂʦʤʤʝʥʪʘʨʠʡ (ʰʠʬʨ ʟʘʜʘʯʘ) (ʥʝʦʙʦʚ'ʷʟʢʦʚʦ); ʅʦʤʝʨ ʵʣʝʤʝʥʪʘ, 

ʷʢʠʡ ʟʘ ʫʤʦʚʯʘʥʥʷʤ ʻ ʽʤ'ʷʤ ʬʘʡʣʫ; ɼʣʠʥʘ ʵʣʝʤʝʥʪʘ ï ʚ ʜʘʥʦʤʫ 

ʟʘʚʜʘʥʥʽ ʟʘʜʘʡʪʝ 6 ʤ; ʫ ʧʦʣʽ ʈʘʩʧʦʣʦʞʝʥʠʝ ʵʣʝʤʝʥʪʘ ï ʚʢʘʞʽʪʴ 

ʨʘʜʽʦ-ʢʥʦʧʢʦʶ ɺʝʨʪʠʢʘʣʴʥʦʝ ʘʙʦ ɻʦʨʠʟʦʥʪʘʣʴʥʦʝ (ʚʢʘʟʫʻ, ʷʢ 

ʨʦʟʪʘʰʦʚʫʚʘʪʠʤʫʪʴʩʷ ʤʘʣʶʥʢʠ ʝʧʶʨ ʚ ʟʚʽʪʽ). 

 ɼʣʷ ʟʛʠʥʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʝʨʝʜʙʘʯʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʙʦʨʫ 

ʘʙʦ ʧʝʨʝʚʽʨʢʠ ʧʦ ʜʨʫʛʦʤʫ ʛʨʘʥʠʯʥʦʤʫ ʩʪʘʥʫ (ʧʨʦʛʠʥʘʤ) ʧʦ 

ʟʛʠʥʘʶʯʠʭ ʝʧʶʨʘʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʧʦʻʜʥʘʥʴ ʟʫʩʠʣʴ. 

ü ɺʩʪʘʥʦʚʽʪʴ ʧʨʘʧʦʨʝʮʴ ɺʳʯʠʩʣʷʪʴ ʧʨʦʛʠʙ ʧʦ ʦʛʠʙʘʶʱʠʤ 

ʵʧʶʨʘʤ ʈʉʋ ʽ ʚʩʪʘʥʦʚʽʪʴ ʧʨʘʧʦʨʮʽ ʚ ʧʦʣʽ ɿʘʢʨʝʧʣʝʥʠʷ 

ʢʦʥʮʦʚ. (Y1, Z1 ï ʟʘʙʦʨʦʥʘ ʧʝʨʝʤʽʱʝʥʴ ʧʦ ʥʘʧʨʷʤʫ ʚʽʜʧʦʚʽʜʥʠʭ 

ʤʽʩʮʝʚʠʭ ʦʩʝʡ ʩʪʝʨʞʥʷ, UY1, UZ1 ï ʟʘʢʨʽʧʣʝʥʥʷ ʧʦ ʢʫʪʘʤ 

ʧʦʚʦʨʦʪʽʚ ʥʘʚʢʦʣʦ ʚʽʜʧʦʚʽʜʥʠʭ ʤʽʩʮʝʚʠʭ ʦʩʝʡ ʝʣʝʤʝʥʪʫ). 

 ʋ ʜʘʥʦʤʫ ʟʘʚʜʘʥʥʽ ʟʘʜʘʻʪʴʩʷ ʙʘʣʢʘ ʰʘʨʥʽʨʥʦ ʦʧʝʨʪʘ ʥʘ ʣʽʚʦʤʫ 

ʢʽʥʮʽ ʚ ʦʙʦʭ ʥʘʧʨʷʤʘʭ (Y1, Z1), ʘ ʥʘ ʧʨʘʚʦʤʫ ʢʽʥʮʽ ʟʘʢʨʽʧʣʝʥʘ ʚ ʩʚʦʾʡ 

ʧʣʦʱʠʥʽ ʽ ʰʘʨʥʽʨʥʦ ʦʧʝʨʪʘ ʟ ʧʣʦʱʠʥʠ (Y1, Z1, UY1). 

 

ʘ) 
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ʙ) 

ʈʠʩ.2.27. ɿʘʚʜʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ 

ü ʅʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ ɼʘʣʝʝ. 

ü ʋ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ʈʘʩʯʝʪʥʳʝ ʫʩʠʣʠʷ ʥʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ 

ʂʦʣʠʯʝʩʪʚʦ ʩʦʯʝʪʘʥʠʡ, ʫ ʚʽʢʥʽ, ʱʦ ʚʽʜʢʨʠʣʦʩʷ, ʚʚʝʜʽʪʴ ʯʠʩʣʦ 5 

ʽ ʥʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ OK . 

ü ʋ ʪʘʙʣʠʮʽ ʟʘʧʦʚʥʠʪʝ ʩʪʦʚʧʝʮʴ ʥʦʤʝʨʽʚ ʧʝʨʝʨʽʟʽʚ (ʩʝʯ.) 

ʧʦʨʷʜʢʦʚʠʤʠ ʥʦʤʝʨʘʤʠ 1, 2, 3, 4, 5 ̔  ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʢʦʞʥʦʛʦ 

ʧʝʨʝʨʽʟʫ ʚʢʘʞʽʪʴ ʚ ʪʘʙʣʠʮʽ ʚʽʜʧʦʚʽʜʥʽ ʟʫʩʠʣʣʷ (ʜʣʷ ʙʘʣʢʠ ï 

ʟʛʠʥʘʣʴʥʽ ʤʦʤʝʥʪʠ, ʽ ʧʝʨʝʨʽʟʫʶʯʽ ʩʠʣʠ ʜʠʚ. ʨʠʩ.2.28) ʟʘ 

ʧʨʘʚʠʣʦʤ ʟʥʘʢʽʚ, ʷʢʽ ʧʦʢʘʟʘʥʽ ʥʘ ʩʭʝʤʽ ʚ ʧʨʘʚʦʤʫ ʥʠʞʥʴʦʤʫ 

ʢʫʪʢʫ ʜʽʘʣʦʛʦʚʦʛʦ ʚʽʢʥʘ. 

ü ʇʦ ʟʘʢʽʥʯʝʥʥʶ ʟʘʧʦʚʥʝʥʥʷ ʪʘʙʣʠʮʽ ʈʘʩʯʝʪʥʳʝ ʫʩʠʣʠʷ 

ʥʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ ɻʦʪʦʚʦ. 

ü ʋ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ʅʘʟʥʘʯʴʪʝ ʪʠʧ ʩʝʯʝʥʠʷ ʧʦʜʚʽʡʥʠʤ 

ʢʣʘʮʘʥʥʷʤ ʤʠʰʽ ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦʶ ʚʢʘʟʽʚʢʦʶ ʤʠʰʽ ʽ 

ʥʘʪʠʩʥʝʥʥʷʤ ʢʥʦʧʢʠ ʆʂ ʚʠʙʝʨʽʪʴ ʪʠʧ ʧʝʨʝʨʽʟʫ ɼʚʫʪʘʚʨ 

(ʨʠʩ.2.28);  
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ʈʠʩ.2.28. ɿʘʜʘʥʥʷ ʟʫʩʠʣʴ ʽ ʚʠʙʽʨ ʪʠʧʫ ʧʝʨʝʨʽʟʫ 

ü ʋ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ʉʪʘʣʴʥʦʝ ʩʝʯʝʥʠʝ ʥʘ ʧʝʨʰʽʡ ʟʘʢʣʘʜʮʽ 

ʉʦʩʪʘʚ ʚʠʙʝʨʽʪʴ ʚ ʩʧʠʩʢʫ, ʱʦ ʨʦʟʢʨʠʚʘʻʪʴʩʷ, ʉʦʨʪʘʤʝʥʪ a 

ɼʚʫʪʘʚʨ ʩ ʥʝʧʘʨʘʣʣʝʣʴʥʳʤʠ ʛʨʘʥʷʤʠ ʧʦʣʦʢ a 

ʉʦʢʨʘʱʝʥʥʳʡ ʩʦʨʪʘʤʝʥʪ. ʋ ʨʦʟʢʨʠʪʦʤʫ ʩʧʠʩʢʫ ʇʨʦʬʠʣʴ 

ʚʠʙʝʨʽʪʴ ʧʨʦʬʽʣʴ ʜʚʦʪʘʚʨʘ 22 ʽ ʚ ʨʦʟʢʨʠʪʦʤʫ ʩʧʠʩʢʫ ʉʪʘʣʴ 

ʚʠʙʝʨʽʪʴ ʢʣʘʩ ʩʪʘʣʽ ʉ245 (ʨʠʩ.2.29). 

ü ʇʝʨʝʡʜʽʪʴ ʥʘ ʟʘʢʣʘʜʢʫ ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

(ʨʠʩ.2.49). ɺʢʘʞʽʪʴ ʨʘʜʽʦ-ʢʥʦʧʢʦʶ ʚ ʧʦʣʽ ʊʠʧ ʵʣʝʤʝʥʪʘ a 

ɹʘʣʢʘ (ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʨʘʭʫʥʢʫ ʟʛʠʥʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʉʅʠʇ II -23-81* çʉʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠè). 

ü ɺʚʝʜʽʪʴ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ ʧʦ ʉʅʠʇ II-23-81* çʉʪʘʣʴʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠè ʜʣʷ ʜʘʥʦʾ ʟʘʜʘʯʽ: ʂʦʵʬʬʠʮʠʝʥʪ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ 

ʧʦ ʧʨʦʯʥʦʩʪʠ ï 1.1; ʂʦʵʬʬʠʮʠʝʥʪ ʥʘʜʝʞʥʦʩʪʠ ï 0.95; ʚ ʧʦʣʽ 

ʈʘʩʯʝʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʢʘʞʽʪʴ ʨʘʜʽʦ-ʢʥʦʧʢʫ ʚ ʧʨʝʜʝʣʘʭ 

ʫʧʨʫʛʦʩʪʠ; ʫ ʧʦʣʽ ʈʘʩʯʝʪ ʧʦ ʧʨʦʛʠʙʫ ʚʢʘʞʽʪʴ ʄʘʢʩʠʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʳʡ ʧʨʦʛʠʙ ʨʽʚʥʠʡ 1/250; ʫ ʧʦʣʽ ɼʘʥʥʳʝ ʥʘ ʦʙʱʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʚʝʜʽʪʴ ʚ ʈʘʩʢʨʝʧʣʝʥʠʝ ʩʞʘʪʦʛʦ ʧʦʷʩʘ ï ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʟʘʛʘʣʴʥʫ ʩʪʽʡʢʽʩʪʴ ʚʚʝʜʽʪʴ ʨʦʟʨʘʭʫʥʢʦʚʫ ʜʦʚʞʠʥʫ 

Lef = 1.5 ʤ (ʧʨʠʧʫʩʢʘʻʤʦ, ʱʦ ʙʘʣʢʘ ʨʦʟʢʨʽʧʣʝʥʘ ʟ ʧʣʦʱʠʥʠ 

ʧʨʦʛʦʥʘʤʠ ʟ ʢʨʦʢʦʤ 1.5 ʤ). 
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ʈʠʩ.2.29. ɿʘʜʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʽ ʜʦʜʘʪʢʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʝʨʝʨʽʟʫ ʙʘʣʢʠ 

ü ʊʨʝʪʷ ʟʘʢʣʘʜʢʘ ʆʛʨʘʥʠʯʝʥʠʷ ʧʦʜʙʦʨʘ ʩʣʫʞʠʪʴ ʜʣʷ ʫʩʪʘʥʦʚʢʠ 

ʧʘʨʘʤʝʪʨʽʚ ʦʙʤʝʞʝʥʥʷ ʧʽʜʙʦʨʫ. ʋ ʧʦʣʝ ʆʛʨʘʥʠʯʝʥʠʷ ʧʦʜʙʦʨʘ 

ʚʚʦʜʷʪʴʩʷ ʛʘʙʘʨʠʪʠ ʧʦ ʦʩʷʭ ʽ ʤʽʥʽʤʘʣʴʥʘ ʪʦʚʱʠʥʘ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʦʙʤʝʞʫʚʘʪʠ ʤʽʥʽʤʘʣʴʥʫ ʽ ʤʘʢʩʠʤʘʣʴʥʫ ʚʠʩʦʪʫ ʽ ʰʠʨʠʥʫ 

ʧʝʨʝʨʽʟʽʚ ʧʨʠ ʧʽʜʙʦʨʽ. ʎʷ ʬʫʥʢʮʽʷ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʧʨʠ ʧʽʜʙʦʨʽ ʟʚʘʨʥʠʭ ʩʢʣʘʜʝʥʠʭ ʧʝʨʝʨʽʟʽʚ. ʅʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ ʆʂ. 

2.6.1.ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ 

ü ɺʠʢʦʥʘʡʪʝ ʧʫʥʢʪ ʤʝʥʶ ʈʝʟʫʣʴʪʘʪʳ a ɺʳʧʦʣʥʠʪʴ ʧʨʦʚʝʨʢʫ 

ʣɻʝʤʝʥʪʘ (ʢʥʦʧʢʘ ) ʘʙʦ ʈʝʟʫʣʴʪʘʪʳ a ɺʳʧʦʣʥʠʪʴ ʧʦʜʙʦʨ 

ʵʣʝʤʝʥʪʘ (ʢʥʦʧʢʘ ) ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʘʙʦ ʧʽʜʙʦʨʫ ʧʝʨʝʨʽʟʫ 

ʝʣʝʤʝʥʪʫ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ; 

ü ʑʦʙ ʧʝʨʝʛʣʷʥʫʪʠ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʚ ʦʢʨʝʤʽʡ ʪʦʯʮʽ 

ʝʣʝʤʝʥʪʘ, ʚʠʙʝʨʽʪʴ ʧʫʥʢʪ ʤʝʥʶ ʈʝʟʫʣʴʪʘʪʳ a ɺʳʙʦʨ ʩʝʯʝʥʠʷ 

(ʢʥʦʧʢʘ ) ʽ ʢʣʘʮʥʽʪʴ ʚ ʮʶ ʪʦʯʢʫ ʥʘ ʙʫʜʴ-ʷʢʽʡ ʟ ʝʧʶʨ; 

ü ɼʣʷ ʧʝʨʝʭʦʜʫ ʥʘ ʥʘʩʪʫʧʥʫ ʘʙʦ ʧʦʧʝʨʝʜʥ ʁ ʪʦʯʢʫ, ʚʠʙʝʨʽʪʴ 

ʧʫʥʢʪʠ ʤʝʥʶ ʈʝʟʫʣʴʪʘʪʳ a ʉʣʝʜʫʶʱʝʝ ʩʝʯʝʥʠʝ (ʢʥʦʧʢʘ ), 

ʈʝʟʫʣʴʪʘʪʳ a ʇʨʝʜʳʜʫʱʝʝ ʩʝʯʝʥʠʝ (ʢʥʦʧʢʘ ), ʘ ʜʣʷ 

ʧʦʚʝʨʥʝʥʥʷ ʚ ʨʝʞʠʤ ʧʝʨʝʛʣʷʜʫ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦ ʝʣʝʤʝʥʪʫ ʚ ʮʽʣʦʤʫ 

ï ʈʝʟʫʣʴʪʘʪʳ a ʕʣʝʤʝʥʪ ʚ ʮʝʣʦʤ (ʢʥʦʧʢʘ ); 



 149 

 

ʈʠʩ.2.30. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ 

ʈʝʟʫʣʴʪʘʪʦʤ ʧʝʨʝʚʽʨʢʠ ʧʝʨʝʨʽʟʫ ʻ ʚʽʜʩʦʪʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦ 

ʥʝʦʙʭʽʜʥʠʭ ʧʝʨʝʚʽʨʢʘʭ (ʜʠʚ. ʨʠʩ.2.30 ʽ ʨʦʟʜʽʣ 1); ʨʝʟʫʣʴʪʘʪʦʤ 

ʧʽʜʙʦʨʫ ʻ ʪʘʢʦʞ ʽ ʧʽʜʽʙʨʘʥʠʡ ʧʝʨʝʨʽʟ. 

ʇʝʨʝʚʽʨʢʘ ʧʨʦʛʠʥʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʧʽʚʩʪʘʚʣʝʥʥʷʤ ʨʝʘʣʴʥʦ 

ʚʠʟʥʘʯʝʥʦʛʦ ʚʽʜʥʦʩʥʦʛʦ ʧʨʦʛʠʥʫ (L/f) ʟ ʟʘʜʘʥʠʤ ʚ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ 

ʜʦʧʫʩʪʠʤʠʤ ʧʨʦʛʠʥʦʤ.  

ʋ ʨʝʞʠʤʽ ʣʦʢʘʣʴʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʧʨʦʛʠʥʠ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʧʦ 

ʦʛʠʥʘʶʯʠʤ ʝʧʶʨʘʤ ʟʛʠʥʘʶʯʦʛʦ ʤʦʤʝʥʪʫ, ʪʦʙʪʦ ʥʝ ʧʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʤ, ʘ ʧʦ ʛʨʘʥʠʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. ɺ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʪʘʢʠʡ ʨʦʟʨʘʭʫʥʦʢ ʜʘʻ ʙʽʣʴʰʽ, ʥʽʞ ʥʘʩʧʨʘʚʜʽ ʧʨʦʛʠʥʠ, 

ʪʦʙʪʦ çʡʜʝ ʚ ʟʘʧʘʩè. 

ü ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʤʦʞʥʘ ʚʠʚʝʩʪʠ ʥʘ ʜʨʫʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ 
ʧʨʦʛʨʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʫʥʢʪʫ ʤʝʥʶ ʌʘʡʣ a ʇʝʯʘʪʴ (ʢʥʦʧʢʘ 

) ʘʙʦ ʩʢʦʧʽʶʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʢʠ  ʚ ʧʨʦʛʨʘʤʠ, ʱʦ 

ʧʨʘʮʶʶʪʴ ʟ ʛʨʘʬʽʯʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ. ʗʢʱʦ ʞ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʧʨʦʛʨʘʤ ʜʣʷ ʨʦʙʦʪʠ ʟ ʛʨʘʬʽʢʦʶ ʥʘ ʢʦʤʧôʶʪʝʨʽ ʥʝʤʘʻ, ʪʦ ʜʣʷ 

ʨʦʙʦʪʠ ʟ ʟʦʙʨʘʞʝʥʥʷʤʠ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʚʙʫʜʦʚʘʥʠʤʠ ʚ 

ʉʊʂ-ʉɸʇʈ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ɻʨʘʬʠʯʝʩʢʠʡ ʢʦʥʪʝʡʥʝʨ, ʽ 
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ɼʆʂʋʄɽʅʊɸʊʆʈ, ʷʢ̔ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʠʡ ʤʽʥʽʤʫʤ 

ʬʫʥʢʮʽʡ ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ ʽ ʜʨʫʢʫ ʛʨʘʬʽʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʨʦʟʨʘʭʫʥʢʫ. 

 ʇʨʠ ʨʦʙʦʪʽ ʚ ʉʊʂ-ʉɸʇʈ ʟ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʠʤʠ ʤʦʜʝʣʷʤʠ, 

ʯʘʩʪʦ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʜʦʜʘʪʢʦʚʦʤʫ 

ʙʘʛʘʪʦʚʘʨʽʘʥʪʥʦʤʫ ʦʧʨʘʮʴʦʚʫʚʘʥʥʽ ʷʢʦʛʦ-ʥʝʙʫʜʴ ʝʣʝʤʝʥʪʘ 

ʩʭʝʤʠ, ʥʘʧʨʠʢʣʘʜ, ʢʦʣʦʥʠ ʘʙʦ ʙʘʣʢʠ. ʇʨʠ ʚʠʢʦʥʘʥʥ ̔ʪʘʢʦʾ 

ʨʦʙʦʪʠ ʟʨʫʯʥʦ ʩʢʦʨʠʩʪʘʪʠʩʷ ʣʦʢʘʣʴʥʠʤ ʨʝʞʠʤʦʤ. ɼʣʷ 

ʧʝʨʝʭʦʜʫ ʚ ʣʦʢʘʣʴʥʠʡ ʨʝʞʠʤ ʥʝʦʙʭʽʜʥʦ ʚ ʉʊʂ-ʉɸʇʈ 

ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ ʈʘʩʯʝʪ ʵʣʝʤʝʥʪʘ  ʽ ʚʢʘʟʘʪʠ 

ʢʫʨʩʦʨʦʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʩʭʝʤʽ ʝʣʝʤʝʥʪ, ʘʙʦ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ ʝʣʝʤʝʥʪ, ʨʦʟʨʘʭʫʥʦʢ ʷʢʦʛʦ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʥʘʪʠ ʚ ʣʦʢʘʣʴʥʦʤʫ ʨʝʞʠʤʽ. ɼʣʷ ʚʢʘʟʘʥʦʛʦ ʝʣʝʤʝʥʪʘ 

ʙʫʜʝ ʩʪʚʦʨʝʥʝ ʪʘʢʝ ʞ ʚʽʢʥʦ, ʷʢ ʜʣʷ ʣʦʢʘʣʴʥʦʛʦ ʨʝʞʠʤʫ 

ʨʦʟʨʘʭʫʥʢʫ (ʜʠʚ. ʨʠʩ. 2.30). ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʩʪʚʦʨʝʥʥʷ ʦʢʨʝʤʦʾ ʟʘʜʘʯʽ, ʢʦʤʙʽʥʘʮʽʾ ʥʘʚʘʥʪʘʞʝʥʴ ʚʽʜʦʤʽ, ʽ 

ʨʦʟʨʘʭʫʥʦʢ ʧʨʦʛʠʥʽʚ ʚʝʩʪʠʤʝʪʴʩʷ ʪʦʯʥʽʰʝ, ʧʦ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʯʥʠʤ, ʘ ʥʝ ʧʦ ʛʨʘʥʠʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ.  

2.7. ʈʦʟʨʘʭʫʥʦʢ ʧʦʷʩʥʠʭ ʟ'ʻʜʥʘʥʴ 

ʈʦʟʨʘʭʫʥʦʢ ʧʦʷʩʥʠʭ ʢʫʪʦʚʠʭ ʰʚʽʚ ʛʦʣʦʚʥʦʾ ʙʘʣʢʠ ʚʠʢʦʥʫʶʪʴʩʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ çʈʘʩʯʝʪ ʩʚʘʨʥʳʭ ʰʚʦʚè, ʱʦ ʚʭʦʜʠʪʴ ʜʦ 

ʩʢʣʘʜʫ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ɽʉʇʈɯ. 

ü ɺʠʢʣʠʯʪʝ ʧʨʦʛʨʘʤʫ ʈʘʩʯʝʪ ʩʚʘʨʥʳʭ ʰʚʦʚ,ʟ ʤʝʥʶ ʇʫʩʢ Ĕ 

ʕʣʝʢʪʨʦʥʥʳʡ ʉʇʈʘʚʦʯʥʠʢ ʀʥʞʝʥʝʨʘ Ĕ ɽʉʇʈɯ Ĕ ʉʪʘʣʴ 

(ʨʠʩ 2.51)  
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ʈʠʩ.2.31. ɽʣʝʢʪʨʦʥʥʠʡ ʜʦʚʽʜʥʠʢ ʽʥʞʝʥʝʨʘ ɽʉʇʈɯ 

ɿʘʜʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ 

ü ʇʽʩʣʷ ʟʘʧʫʩʢʫ ʧʨʦʛʨʘʤʠ ʥʘ ʧʝʨʰʽʡ ʟʘʢʣʘʜʮʽ ʊʠʧ ʩʦʝʜʠʥʝʥʠʷ 

ʚʠʙʝʨʽʪʴ ʚ ʨʦʟʜʽʣʽ ɺʳʙʦʨ ʧʨʦʪʦʪʠʧʘ ʩʦʝʜʠʥʝʥʠʷ, ʧʽʜʨʦʟʜʽʣʽ 

ʊʠʧ ʩʦʝʜʠʥʝʥʠʡ: ʊʘʚʨʦʚʳʝ ʇʦʷʩʥʳʝ. 

ü ʋ ʥʠʞʥʴʦʤʫ ʣʽʚʦʤʫ ʚʽʢʥʽ ʢʫʨʩʦʨʦʤ ʤʠʰʽ ʚʠʙʝʨʽʪʴ ʥʝʦʙʭʽʜʥʝ 
ʟ'ʻʜʥʘʥʥʷ, ʷʢʝ ʜʣʷ ʢʦʥʪʨʦʣʶ ʧʨʦʤʘʣʴʦʚʫʻʪʴʩʷ ʫ ʚʝʨʭʥʴʦʤʫ 

ʚʽʢʦʥʮʽ. ʋ ʜʘʥʦʤʫ ʧʨʠʢʣʘʜʽ, ʧʨʠʧʫʩʢʘʶʯʠ ʚʽʜʩʫʪʥʽʩʪʴ 

ʣʦʢʘʣʴʥʦʛʦ ʥʘʧʨʫʞʝʥʥ̫ ( 0=locs  ï ʟʦʩʝʨʝʜʞʝʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʧʝʨʝʜʘʶʪʴʩʷ ʥʘ ʨʝʙʨʘ ʞʦʨʩʪʢʦʩʪʽ), ʚʠʙʠʨʘʻʤʦ ʽʟ ʩʧʠʩʢʫ ʧʝʨʰʠʡ 

ʪʠʧ (ʨʠʩ.2.32). 

ü ʋ ʨʦʟʜʽʣʘʭ ʋʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʽ ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʚʠʙʝʨʽʪʴ ʚ ʩʧʠʩʢʘʭ, ʱʦ ʨʦʟʢʨʠʚʘʶʪʴʩʷ, 

ʘʙʦ ʚʢʘʟʽʚʢʦʶ ʨʘʜʽʦ-ʢʥʦʧʦʢ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʉʅʠʇ II-23-81* çʉʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠè: 

¶ ɻʨʫʧʧʘ ʢʦʥʩʪʨʫʢʮʠʡ ï 1; 

¶ ʂʣʠʤʘʪʠʯʝʩʢʠʡ ʨʘʡʦʥ ï ɯɯ4; 
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¶ ʂʣʘʩʩ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʦʙʲʝʢʪʘ ʧʦ ɻʆʉʊ 27751-88 ï 

2; 

¶ ʂʦʵʬʬʠʮʠʝʥʪ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ 
cg ï 1,1; 

¶ ɺ ʨʦʟʜʽʣʽ ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ɺʠʜ 

ʩʚʘʨʢʠ ï ʚʠʙʝʨʽʪʴ ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʨʦʚʦʣʦʢʦʡ d = 3-

5 ʤʤ 

¶ ʇʦʣʦʞʝʥʠʝ ʰʚʘ ï ʅʠʞʥʝʝ. 

 

ʈʠʩ.2.32. ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ çʊʠʧ ʩʦʝʜʠʥʝʥʠʷè 

ü ʅʘ ʜʨʫʛʽʡ ʟʘʢʣʘʜʮʽ ʉʪʘʣʠ (ʨʠʩ.2.33) ʟʘʣʝʞʥʦ ʚʽʜ ʟʘʜʘʥʠʭ ʨʘʥʽʰʝ 

ʋʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʧʦʣʽ ʄʘʪʝʨʠʘʣ ʩʦʝʜʠʥʷʝʤʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʢʣʘʩʠ ʘʙʦ ʤʘʨʢʠ ʩʪʘʣʝʡ ʜʣʷ ʇʦʷʩʘ ʽ 

ʉʪʝʥʢʠ (ʢʦʨʠʩʪʫʚʘʯ ʩʘʤʦʩʪʽʡʥʦ ʚʢʘʟʫʻ ï ʟ ʢʣʘʩʘʤʠ ʩʪʘʣʝʡ ʚʽʥ 

ʧʨʘʮʶʚʘʪʠʤʝ ʘʙʦ ʟ ʤʘʨʢʘʤʠ, ʧʨʠʯʦʤʫ ʧʨʠ ʙʝʟʧʦʩʝʨʝʜʥʽʡ 

ʚʢʘʟʽʚʮʽ ʤʠʰʽ ʥʘ ʢʣʘʩ ʩʪʘʣʽ, ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʚʽʢʥʽ 

ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽ ʮʴʦʤʫ ʢʣʘʩʫ ʤʘʨʢʠ ʩʪʘʣʽ ʽ ʥʘʚʧʘʢʠ). 

ɺʢʘʞʽʪʴ ʜʣʷ ʧʦʷʩʽʚ ʽ ʩʪʽʥʢʠ ʢʣʘʩ ʩʪʘʣʽ ʉ255. 
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ü ʇʽʩʣʷ ʚʠʙʦʨʫ ʢʫʨʩʦʨʦʤ ʤʠʰʽ ʢʣʘʩʫ ʘʙʦ ʤʘʨʢʠ ʩʪʘʣʽ ʜʣʷ 

ʝʣʝʤʝʥʪʫ ʟʚʘʨʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ 

ʅʘʟʥʘʯʠʪʴ. 

ü ʋ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʚʽʢʥʘ ʧʦʢʘʟʘʥʽ ʥʦʨʤʘʪʠʚʥʽ ʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʦʧʦʨʠ 
ʩʪʘʣʽ, ʷʢʽ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʤʦʞʥʘ ʟʘʜʘʪʠ ʩʘʤʦʩʪʽʡʥʦ, 

ʚʩʪʘʥʦʚʠʚʰʠ ʧʨʘʧʦʨʝʮʴ ʈʘʟʨʝʠhʪʴ ʟʘʜʘʥʠʝ ʚʨʫʯʥʫʶ. 

 

ʈʠʩ.2.33. ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ çʉʪʘʣʠè 

ü ʅʘ ʪʨʝʪʽʡ ʟʘʢʣʘʜʮʽ ʇʘʨʘʤʝʪʨʳ (ʨʠʩ.2.34) ʚ ʨʦʟʜʽʣʽ ʕʣʝʤʝʥʪʳ 

ʩʦʝʜʠʥʝʥʠʷ ʚʢʘʞʽʪʴ ʨʦʟʤʽʨʠ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʙʘʣʢʠ: 

20200³=³ ff tb  ʤʤ 121240³=³ww th  ʤʤ; 

ü ʋ ʧʦʣʽ ɺʠʜ ʨʘʩʯʝʪʘ ʨʘʜʽʦ-ʢʥʦʧʢʦʶ ʚʢʘʟʫʻʪʴʩʷ: ʇʨʦʚʝʨʢʘ ʘʙʦ 

ʇʦʜʙʦʨ. ɼʣʷ ʧʦʷʩʥʠʭ ʟ'ʻʜʥʘʥʴ ʧʝʨʝʜʙʘʯʝʥʘ ʪʽʣʴʢʠ ʬʫʥʢʮʽʷ 

ʧʽʜʙʦʨʫ; 

ü ʋ ʧʦʣʽ ʋʩʠʣʠʷ ʚʚʦʜʠʤʦ ʤʘʢʩʠʤʘʣʴʥʫ ʧʦʧʝʨʝʯʥʫ ʩʠʣʫ 

96.726max =Q  ʢʅ, ʚʠʭʦʜʷʯʠ ʟ ʷʢʦʾ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʩʫʚʥʝ ʟʫʩʠʣʣʷ 

ʧʦ ʬʦʨʤʫʣʽ 
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x

fmax

J

SQ
T= , 

ʜʝ maxQ  ï ʤʘʢʩʠʤʘʣʴʥʘ ʧʦʧʝʨʝʯʥʘ ʩʠʣʘ, ʱʦ ʚʠʥʠʢʘʻ ʚ ʧʝʨʝʨʽʟʽ 

ʙʘʣʢʠ; fS  ï ʩʪʘʪʠʯʥʠʡ ʤʦʤʝʥʪ ʧʦʷʩʫ ʱʦʜʦ ʥʝʡʪʨʘʣʴʥʦʾ ʦʩʽ; xJ  ï 

ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ ʧʝʨʝʨʽʟʫ ʙʘʣʢʠ. 

ü ʇʨʘʧʦʨʝʮʴ ʆʜʥʦʩʪʦʨʦʥʥʠʡ ʧʦʷʩʥʦʡ ʰʦʚ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʚʽʜʢʣʶʯʝʥʠʡ, ʷʢʱʦ ʟ'ʻʜʥʘʥʥʷ ʧʦʷʩʽʚ ʽʟ ʩʪʽʥʢʦʶ ʚʠʢʦʥʫʻʪʴʩʷ 

ʜʚʦʩʪʦʨʦʥʥʽʤ ʧʦʷʩʥʠʤ ʰʚʦʤ. 

ü ʅʘ ʯʝʪʚʝʨʪʽʡ ʟʘʢʣʘʜʮʽ ʉʚʘʨʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʚ ʨʦʟʜʽʣʽ 

ʄʘʪʝʨʠʘʣʳ ʜʣʷ ʩʚʘʨʢʠ ʚʢʘʟʘʥʽ ʪʠʧʠ ʝʣʝʢʪʨʦʜʽʚ (ʧʨʠ ʨʫʯʥʽʡ 

ʟʚʘʨʮʽ) ʘʙʦ ʤʘʨʢʠ ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʜʨʦʪʫ (ʧʨʠ ʘʚʪʦʤʘʪʠʯʥʽʡ ʘʙʦ 

ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʽʡ ʟʚʘʨʮʽ), ʷʢʽ ʨʝʛʣʘʤʝʥʪʦʚʘʥʽ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʋʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ü ʂʫʨʩʦʨʦʤ ʚ ʪʘʙʣʠʮʽ ʚʠʙʝʨʽʪʴ ʪʠʧ ʝʣʝʢʪʨʦʜʫ ʘʙʦ ʤʘʨʢʫ 

ʟʚʘʨʶʚʘʣʴʥʦʛʦ ʜʨʦʪʫ. ʋ ʜʘʥʦʤʫ ʧʨʠʢʣʘʜʽ ʟʚʘʨʢʫ ʧʨʦʚʦʜʠʤʦ 

ʟʚʘʨʶʚʘʣʴʥʠʤ ʜʨʦʪʦʤ ʉʚ-08ɸ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʽ ʢʦʝʬʽʮʽʻʥʪʘʤʠ, ʚʠʙʨʘʥʠʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʉʅʠʇ II-23-81* çʉʪʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠè. ʋ ʣʽʚʦʤʫ ʥʠʞʥʴʦʤʫ 

ʢʫʪʢʫ ʥʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ ʈʘʩʩʯʠʪʘʪʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ 

ü ʈʦʟʨʘʭʫʥʦʢ ʚʠʢʦʥʫʻʪʴʩʷ ʧʦ ʤʝʪʘʣʫ ʰʚʘ ʽ ʤʝʞʽ ʩʧʣʘʚʣʝʥʥʷ [8]: 

() () () czfzfzf

f
R2

T
k

ggb
= . 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʟʨʘʭʫʥʢʫ ʻ ʧʽʜʽʙʨʘʥʽ ʢʘʪʝʪʠ ʟʚʘʨʥʠʭ ʰʚʽʚ 

ʟ'ʻʜʥʘʥʴ ʚʝʨʭʥʴʦʛʦ ʽ ʥʠʞʥʴʦʛʦ ʧʦʷʩʽʚ ʽʟ ʩʪʽʥʢʦʶ, ʷʢʽ ʙʫʜʫʪʴ 

ʚʽʜʦʙʨʘʞʝʥʽ ʥʘ ʟʘʢʣʘʜʮʽ ʇʘʨʘʤʝʪʨʳ (ʨʠʩ.2.33). ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʣʦʢʘʣʴʥʦʛʦ ʥʘʧʨʫʞʝʥʥ̫ ( 0loc=s ) ʜʣʷ ʩʠʤʝʪʨʠʯʥʠʭ ʜʚʦʪʘʚʨʽʚ 

ʚʝʨʭʥʽʡ ʽ ʥʠʞʥʽʡ ʰʦʚ ʙʫʜʫʪʴ ʟʘʚʞʜʠ ʦʜʥʘʢʦʚʽ. 

ü ɺ ʜʘʥʦʤʫ ʧʨʠʢʣʘʜʽ ʦʪʨʠʤʘʥʽ ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ: 

¶ ʂʘʪʝʪ ʚʝʨʭʥʝʛʦ ʰʚʘ = 5 ʤʤ   

¶ ʂʘʪʝʪ ʥʠʞʥʝʛʦ ʰʚʘ  = 5 ʤʤ  

ʅʘʪʠʩʥʫʚʰʠ ʢʥʦʧʢʫ ʆʪʯʝʪ, ʦʪʨʠʤʫʻʤʦ ʜʦʢʣʘʜʥʠʡ ʟʚʽʪ, ʷʢʠʡ 

ʚʢʣʁʯʘʻ ʚ ʩʝʙʝ ʪʘʙʣʠʮʽ ʟ ʚʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʽ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʨʦʟʨʘʭʫʥʢʫ (ʨʠʩ.2.36). 
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ʈʠʩ.2.34. ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ çʇʘʨʘʤʝʪʨʳè 

 

ʈʠʩ.2.35. ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ çʉʚʘʨʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳè 
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ʈʠʩ.2.36. ɼʦʢʣʘʜʥʠʡ ʟʚʽʪ 

2.8. ʂʦʤʧʦʥʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʩʭʝʤʠ ʙʘʣʢʦʚʦʾ ʢʣʽʪʢʠ 

2.8.1.ɺʠʭʠʜʥʽ ʜʘʥ.̔ ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʙʘʣʢʦʚʦʾ ʢʣʽʪʢʠ. 

ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʙʘʣʢʦʚʦ ʾʢʣʽʪʢʠ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ.2.37. 
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ʇʝʨʝʨʽʟʠ ʝʣʝʤʝʥʪʽʚ: 

¶ ʢʨʘʡʥʽ ʽ ʩʝʨʝʜʥʽ ʢʦʣʦʥʠ ï ʩʢʣʘʜʝʥʠʡ ʧʝʨʝʨʽʟ: 

¶ ʧʦʷʩ ï 300ʭ10; ʩʪʽʥʢʘ ï 280ʭ6; 

¶ ʙʘʣʢʘ ʥʘʩʪʠʣʫ (ɹʅ) ï ʜʚʦʪʘʚʨ ˉ 22; 

¶ ʛʦʣʦʚʥʘ ʙʘʣʢʘ (ɻɹ) ï ʩʢʣʘʜʝʥʠʡ ʧʝʨʝʨʽʟ ʟʤʽʥʥʦʛʦ ʪʠʧʫ 

¶ ʥʘ ʦʧʦʨʘʭ: ʧʦʷʩ ï 200ʭ20; ʩʪʽʥʢʘ ï 1240ʭ12. 

¶ ʚ ʩʝʨʝʜʠʥʽ ʧʨʦʣʴʦʪʫ: ʧʦʷʩ ï 340ʭ20; ʩʪʽʥʢʘ ï 1240ʭ12. 

ʅʘʚʘʥʪʘʞʝʥʥʷ: 

¶ ʟʘʚʘʥʪʘʞʝʥʥʷ 1 ï ʧʦʩʪʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʚʣʘʩʥʦʾ 

ʚʘʛʠ ʝʣʝʤʝʥʪʽʚ ʙʘʣʢʦʚʦʾ ʢʣʽʪʢʠ ʽ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘʩʪʠʣʫ; 

¶ ʟʘʚʘʥʪʘʞʝʥʥʷ 2 ï ʪʠʤʯʘʩʦʚʝ ʢʦʨʠʩʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

 

 

ʈʠʩ.2.37. ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʙʘʣʢʦʚʦʾ ʢʣʽʪʢʠ 

2.9. ɺʠʟʥʘʯʝʥʥʷ ʟʫʩʠʣʴ ʽ ʾʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʩʧʦʣʫʯʝʥʴ 

ʉʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʟʘʜʘʯʽ 

ɿʘʧʫʩʪʽʪʴ ʇʂ ʃɯʈɸ-ʉɸʇʈ. 

ʉʪʚʦʨʽʪʴ ʥʦʚʫ ʟʘʜʘʯʫ (ʨʠʩ.2.38). 

¶ ʽʤ'ʷ ʩʪʚʦʨʶʚʘʥʦʾ ʟʘʜʘʯʽ ï ɹʂ; 
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¶ ʦʟʥʘʢʘ ʩʭʝʤʠ ï 5 (ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʧʨʦʩʪʦʨʦʚʠʭ ʩʭʝʤ [5]); 

ʇʽʩʣʷ ʮʴʦʛʦ ʢʣʘʮʥʽʪʴ ʧʦ ʢʥʦʧʮʽ . 

 

ʈʠʩ.2.38. ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ çʇʨʠʟʥʘʢ ʩʭʝʤʳ.è 

2.9.1.ʉʪʚʦʨʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʦʾ ʩʭʝʤʠ 

ɼʦʜʘʚʘʥʥʷ ʨʘʤʠ 

ü ɿ ʧʫʥʢʪʫ ʤʝʥʶ ʉʭʝʤʘ Ĕ ʉʦʟʜʘʥʠʝ Ĕ ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʨʘʤʳ ʚʽʜʢʨʠʡʪʝ ʚʽʢʥʦ ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʨʘʤʘ; 

ʋ ʪʘʙʣʠʮʶ ʚʚʝʜʝʥʥʷ ʟʥʘʯʝʥʴ ʚʚʝʜʽʪʴ ʧʘʨʘʤʝʪʨʠ ʨʘʤʠ: 

 
ʂʨʦʢ ʫʟʜʦʚʞ ʦʩʽ X: ʂʨʦʢ ʫʟʜʦʚʞ ʦʩʽ Y: ʂʨʦʢ ʫʟʜʦʚʞ ʦʩʽ Z: 

L(ʤ) N L(ʤ) N L(ʤ) N 

1.00  2 4.00  2 4.1  1 

0.40  1   

0.60  1   

1.00  7   

0.60  1   

0.40  1   

1.00  2   

¶ ɿʥ̔ʤ̔ʪʴ, ʚʩʪʘʥʦʚʣʝʥʫ ʟʘ ʫʤʦʚʯʘʥʥʷʤ, ʚʽʜʤʽʪʢʫ ʉʦʟʜʘʚʘʪʴ 

ʵʣʝʤʝʥʪʳ ʧʣʘʩʪʠʥ; 

¶ ɺʽʜʤʽʥʽʪʴ ʥʘʢʣʘʜʝʥʥʷ ʟʚ'ʷʟʢʽʚ ʧʦ ʥʘʧʨʷʤʫ UX ʽ UY; 

¶ ʈʝʰʪʘ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠʡʤʘʻʪʴʩʷ ʟʘ ʫʤʦʚʯʘʥʥʷʤ (ʨʠʩ.2.39). 

ɿʘʩʪʦʩʫʡʪʝ ʚʚʝʜʝʥʽ ʜʘʥʽ (). 
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ɿʙʝʨʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ 

ü ɿʙʝʨʝʞʽʪʴ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ (ʢʥʦʧʢʘ  ʥʘ ʧʘʥʝʣʽ 

ʽʥʩʪʨʫʤʝʥʪʽʚ); 

ü ʋ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ʉʦʭʨʘʥʠʪʴ ʢʘʢ ʟʘʜʘʡʪʝ: 

¶ ʽʤ'ʷ ʟʘʜʘʯ ̔ï ɹʂ; 

¶ ʧʘʧʢʫ, ʚ ʷʢʫ ʙʫʜʝ ʟʙʝʨʝʞʝʥʦ ʮʷ ʟʘʜʘʯʘ (ʟʘ ʫʤʦʚʯʘʥʥʷʤ 

ʚʠʙʠʨʘʻʪʴʩʷ ʧʘʧʢʘ ï LDdata); 

ü ʂʣʘʮʥʽʪʴ ʧʦ ʢʥʦʧʮʽ ʉʦʭʨʘʥʠʪʴ. 

 

ʂʦʨʝʛʫʚʘʥʥʷ ʩʭʝʤʠ 

ü ʂʣʘʮʘʥʥʷʤ ʧʦ ʢʥʦʧʮʽ  ʧʝʨʝʡʜʽʪʴ ʚ ʨʝʞʠʤ ʧʨʦʝʢʮʽʾ ʥʘ XOZ . 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜʠ ɺʳʜʝʣʝʥʠʝ ʫʟʣʦʚ (ʢʥʦʧʢʘ  ʥʘ ʧʘʥʝʣʽ 

ʟʘʜʘʯ) ʚʽʜʟʥʘʯʪʝ ʽ ʚʠʜʘʣʽʪʴ ʚʩʽ ʥʠʞʥʽ ʚʫʟʣʠ ʚʥʫʪʨʽʰʥʽʭ ʢʦʣʦʥ. 

ʇʦʚʝʨʥʽʪʴʩʷ ʚ ʨʝʞʠʤ ʽʟʦʤʝʪʨʠʯʥʦʾ ʧʨʦʝʢʮʽʾ ʽ ʫʧʘʢʫʡʪʝ ʩʭʝʤʫ 

(ʢʥʦʧʢʘ  ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ); 

 

ʈʠʩ.2.39. ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ çʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʨʘʤʘè 

ü ɿʘ ʜʦʧʦʤʦʛʦʶ ʇʦʣʠʌʠʣʴʪʨʘ (ʢʥʦʧʢʘ  ʥʘ ʧʘʥʝʣʽ 

ʽʥʩʪʨʫʤʝʥʪʽʚ), ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.2.40 ʚʽʜʤʽʪʴʪʝ ʚʩʽ ʝʣʝʤʝʥʪʠ 

ʩʭʝʤʠ ʧʘʨʘʣʝʣʴʥʽ ʦʩʽ ʆY. 
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ʈʠʩ.2.40. ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ çʌʠʣʴʪʨ ʜʣʷ ʵʣʝʤʝʥʪʦʚè 

ü ʋ ʚʽʢʥʽ ʐʘʨʥʠʨ r (ʢʥʦʧʢʘ  ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ) 

ʚʽʜʧʫʩʪʽʪʴ ʢʫʪ ʧʦʚʦʨʦʪʫ ʚʠʜʽʣʝʥʠʭ ʩʪʝʨʞʥʽʚ ʩʭʝʤʠ ʚ ʧʝʨʰʦʤʫ ʽ 

ʜʨʫʛʦʤʫ ʚʫʟʣʽ ʧʦ ʥʘʧʨʷʤʫ UY (ʨʠʩ.2.41). 

ü ɺʠʜʽʣʽʪʴ ʝʣʝʤʝʥʪʠ ʛʦʣʦʚʥʠʭ ʙʘʣʦʢ ʟ ʣʽʚʦʾ ʩʪʦʨʦʥʠ ʙʘʣʢʦʚʦʾ 

ʢʣʽʪʢʠ, ʱʦ ʻ ʧʘʨʘʣʝʣʴʥʠʤʠ ʚʽʩʽ ʍ, ʽ ʧʨʠʟʥʘʯʪʝ ʾʤ ʰʘʨʥʽʨ ʧʦ 

ʥʘʧʨʷʤʫ UY ʚ ʧʝʨʰʦʤʫ ʚʫʟʣʽ. 

ü ɺʠʜʽʣʽʪʴ ʝʣʝʤʝʥʪʠ ʛʦʣʦʚʥʠʭ ʙʘʣʦʢ ʟ ʧʨʘʚʦʾ ʩʪʦʨʦʥʠ ʙʘʣʢʦʚʦ ʾ

ʢʣʽʪʢʠ, ʱʦ ʻ ʧʘʨʘʣʝʣʴʥʠʤʠ ʚʽʩʽ ʍ, ʽ ʧʨʠʟʥʘʯʪʝ ʰʘʨʥʽʨ ʧʦ 

ʥʘʧʨʷʤʫ UY ʚ ʜʨʫʛʦʤʫ ʚʫʟʣʽ. 

 

ʈʠʩ.2.41. ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ çʐʘʨʥʠʨʳè 

ɼʦʜʘʚʘʥʥʷ ʟʚ'ʷʟʢʽʚ ʞʦʨʩʪʢʦʩʪʽ ʧʦ ʢʦʣʦʥʘʭ 

ɼʣʷ ʜʦʜʘʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʟʚ'ʷʟʢʽʚ ʞʦʨʩʪʢʦʩʪʽ ʚʠʢʦʥʘʡʪʝ ʥʘʩʪʫʧʥʽ 

ʦʧʝʨʘʮʽʾ: 
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ü ʈʦʟʙʠʡʪʝ ʢʦʣʦʥʠ ʜʨʫʛʦʾ ʽ ʪʨʝʪʴʦʾ ʨʘʤʠ ʚ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1/9. ɼʣʷ 

ʮʴʦʛʦ ʚʠʜʽʣʽʪʴ ʮʽ ʝʣʝʤʝʥʪʠ ʽ ʟʘʧʫʩʪʽʪʴ ʢʦʤʘʥʜʫ ɼʦʙʘʚʠʪʴ 

ʵʣʝʤʝʥʪ (ʢʥʦʧʢʘ  ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ). 

ü ʋ ʜʽʘʣʦʛʦʚʦʤʫ ʚʽʢʥʽ ɼʦʙʘʚʠʪʴ ʵʣʝʤʝʥʪ ʧʝʨʝʡʜʽʪʴ ʥʘ ʟʘʢʣʘʜʢʫ 

ʈʘʟʜʝʣʠʪʴ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ N (ʨʠʩ.2.42). 

ɿʘʢʣʘʜʢʘ çʈʘʟʜʝʣʠʪʴ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦè ʜʦʟʚʦʣʷʻ ʜʦʜʘʪʠ 

ʩʪʝʨʞʝʥʴ ʧʦʜʽʣʦʤ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ - ʧʦʜʽʣ ʟʘʟʥʘʯʝʥʦʛʦ ʩʪʝʨʞʥʷ ʥʘ 

ʜʚʘ ʽʥʰʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʽʜʩʪʘʥʽ L ʚʽʜ ʧʝʨʰʦʛʦ ʟʘʟʥʘʯʝʥʦʛʦ ʚʫʟʣʘ, 

ʘʙʦ ʧʦ ʧʨʦʧʦʨʮʽʾ. ʇʨʘʧʦʨʝʮʴ, ʚʩʪʘʥʦʚʣʝʥʠʡ ʧʦʨʷʜ ʟ ʧʦʣʝʤ ʚʚʦʜʫ 

ʯʠʩʣʘ L, ʚʽʜʢʨʠʚʘʻ ʜʦʩʪʫʧ ʜʦ ʧʦʣʷ ʚʚʝʜʝʥʥʷ ʮʴʦʛʦ ʯʠʩʣʘ. ʗʢʱʦ ʞ 

ʮʝʡ ʧʨʘʧʦʨʝʮʴ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʪʦ ʚʽʜʢʨʠʪʦ ʜʦʩʪʫʧ ʜʦ ʧʦʣʷ 

ʚʚʝʜʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ N, ʥʘ ʧʽʜʩʪʘʚʽ ʷʢʦʛʦ ʙʫʜʝ 

ʚʠʢʦʥʘʥʘ ʮʷ ʢʦʤʘʥʜʘ. 

 

ʈʠʩ.2.42. ɼʽʘʣʦʛʦʚʝ ʚʽʢʥʦ çɼʦʙʘʚʠʪʴ ʵʣʝʤʝʥʪè 

ü ɺʚʝʜʽʪʴ ʟʥʘʯʝʥʥʷ N=0.9 ʽ ʥʘʪʠʩʥʽʪʴ . ʅʝ ʟʘʢʨʠʚʘʶʯʠ ʚʽʢʥʦ 

ɼʦʙʘʚʠʪʴ ʵʣʝʤʝʥʪ, ʚʠʚʝʜʽʪʴ ʥʘ ʝʢʨʘʥ ʥʦʤʝʨʠ ʚʫʟʣʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʽʢʥʘ ʌʣʘʛʠ ʨʠʩʦʚʘʥʠʷ (ʢʥʦʧʢʘ  ʥʘ ʧʘʥʝʣʽ 

ʽʥʩʪʨʫʤʝʥʪʽʚ). ʋ ʚʽʢʥʽ ɼʦʙʘʚʠʪʴ ʵʣʝʤʝʥʪ ʧʝʨʝʡʜʽʪʴ ʥʘ ʧʝʨʰʫ 

ʟʘʢʣʘʜʢʫ ɼʦʙʘʚʠʪʴ ʩʪʝʨʞʝʥʴ ʽ ʧʦʧʘʨʥʦ ʟ'ʻʜʥʘʡʪʝ ʩʪʝʨʞʥʷʤʠ 

ʧʘʨʠ ʚʫʟʣʽʚ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʠʡʰʣʘ ʢʦʥʩʪʨʫʢʮʽʷ ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩ.2.43, ʘ ʚ ʧʨʦʝʢʮʽʾ ʥʘ ʚʽʩʴ YOZ. 

ɿʥʦʚʫ ʧʝʨʝʡʜʽʪʴ ʥʘ ʧʝʨʰʫ ʟʘʢʣʘʜʢʫ ʽ ʟ'ʻʜʥʘʡʪʝ ʧʦʧʘʨʥʦ ʚʫʟʣʠ 

ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʠʡʰʣʘ ʢʦʥʩʪʨʫʢʮʽʷ, ʱʦ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2.43, ʙ 

ʚ ʧʨʦʝʢʮʽʾ ʥʘ ʚʽʩʴ XOZ, ʧʨʠʯʦʤʫ ʝʣʝʤʝʥʪʠ ˉ 94, ˉ 98 ʪʘ ˉ 95, ˉ 

99 ʧʨʦʧʦʨʮʽʡʥʽ ʚ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 2/3. ɼʣʷ ʮʴʦʛʦ ʫ ʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ 

(ʨʠʩ. 2.42) ʚʚʦʜʠʪʴʩʷ ʟʥʘʯʝʥʥʷ N=0,66. 
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ü ɺʠʜʽʣʽʪʴ ʚʩʽ ʝʣʝʤʝʥʪʠ ʟʚ'ʷʟʢʽʚ ʞʦʨʩʪʢʦʩʪʽ ʧʦ ʢʦʣʦʥʘʭ, ʚʽʜʢʨʠʡʪʝ 

ʚʽʢʥʦ ʉʤʝʥʘ ʪʠʧʘ ʂʕ ʯʝʨʝʟ ʤʝʥʶ ʉʭʝʤʘ Ĕ ʂʦʨʝʢʪʠʨʦʚʢʘĔ 

ʉʤʝʥʘ ʪʠʧʘ ʢʦʥʝʯʥʦʛʦ ʵʣʝʤʝʥʪʘ (ʢʥʦʧʢʫ  ʥʘ ʧʘʥʝʣʽ 

ʽʥʩʪʨʫʤʝʥʪʽʚ) ʽ ʟʘʜʘʡʪʝ ʾʤ 4 ʪʠʧ ʂʕ ï ʂʕ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʬʝʨʤ.r ɼʣʷ ʩʪʝʨʞʥʽʚ, ʱʦ ʥʝ ʩʧʨʠʡʤʘʶʪʴ ʟʛʠʥʘʣʴʥʽ ʤʦʤʝʥʪʠ, 

 

ʘ) 

 

ʙ) 

ʈʠʩ.3.43, ʘ, ʙ. ʉʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʚ'ʷʟʢʽʚ ʞʦʨʩʪʢʦʩʪʽ ʧʦ ʢʦʣʦʥʘʭ ʚ 

ʧʨʦʝʢʮʽʷʭ ZOY ʪʘ XOZ 










































































































































































































































































































































































































































































































































































































































































































































































































































































































